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F O R E W O R D 

ADVANCES IN CHEMISTRY SERIES was f ounded in 1949 b y the 
A m e r i c a n C h e m i c a l Society as a n outlet for symposia a n d co l ­
lections of data in spec ia l areas of top i ca l interest that c o u l d 
not be accommodated in the Society's journals. It provides a 
m e d i u m for symposia that w o u l d otherwise be f ragmented , 
their papers d i s t r ibuted among several journals or not p u b ­
l i shed at all. Papers are refereed cr i t i ca l ly according to A C S 
ed i tor ia l standards a n d receive the care ful attention a n d proc ­
essing characterist ic of ACS publ icat ions . Papers p u b l i s h e d 
in ADVANCES IN CHEMISTRY SERIES are original contributions 
not p u b l i s h e d elsewhere in whole or major part a n d inc lude 
reports of research as well as reviews since symposia m a y e m ­
brace bo th types of presentation. 
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PREFACE 

A D V A N C E S I N C H E M I S T R Y S E R I E S N O S . 4 , 1 0 , 1 6 , 2 0 , and 3 0 are aids to 

l i terature searching, offering m u c h informat ion of last ing value a n d 
some w h i c h is now outmoded or outdated. N o . 1 0 contains 5 9 papers 
f rom five symposia a n d several general sessions of the D i v i s i o n of C h e m i ­
ca l L i t e ra ture i n its meetings in 1 9 5 2 and 1 9 5 3 . 

T h i s new A D V A N C E S vo lume, perta in ing par t i cu lar ly to N o . 1 0 , con­
denses but updates four of the sympos ium topics, omi t t ing only the one 
on market research. It modernizes N o . 1 0 but also brings i n some new 
topics and presents some in a different l ight. It is essentially a resources-
for-searchers compi la t i on for the chemica l process industries. Emphas i s 
is on sources of current in format ion , but retrospective searching is not 
neglected. 

Since complete homogeneity is impossible among so m a n y topics a n d 
authors, it is comfort ing to remember that un i formity can be deadly d u l l . 
O n e industry , rubber , receives an extra share of attention. T h e 1 9 5 6 
" S y m p o s i u m on R u b b e r L i t e r a t u r e " ( sponsored jo intly b y the D i v i s i o n of 
R u b b e r C h e m i s t r y a n d D i v i s i o n of C h e m i c a l L i t e ra ture ) pub l i shed b y 
the D i v i s i o n of R u b b e r Chemis t ry , received only l i m i t e d c i r cu lat ion a n d 
is l ong out of pr int . M u c h of it is updated here, and a chapter on carbon 
b lack is added . 

T h e earlier A D V A N C E S ment ioned above contained most ly inv i t ed 
papers; to r o u n d out technology coverage, some new chapters were i n ­
v i t ed for this vo lume. A D V A N C E S N O . 16 , " A K e y to Pharmaceut i ca l a n d 
M e d i c i n a l C h e m i s t r y L i t e ra ture , " represented here b y one paper, is s t i l l 
i n pr int a n d st i l l useful for its attention to the older l i terature. 

A f ew ed i tor ia l l iberties have been taken. T h e late T . A . O 'Br ien 's 
"Patent Searching i n R u b b e r Techno logy" is repr inted unchanged, but a 
list of U . S. Patent classes a n d a list of Chemical Abstracts subject sections 
have been added to other chapters where appropriate . T h e o r ig ina l 
authors have updated a l l other entries f rom the earlier volumes. A D ­
V A N C E S N o . 2 0 , " C o m b u s t i o n of Petro leum," is represented b y one paper, 
i n w h i c h the text a n d the b ib l i ography were or ig inal ly two separate 
contributions. 

Another ed i tor ia l change is i n treating government publ icat ions 
(chief ly U . S.) as source mater ia l . Instead of one article on this subject, 
it is g iven attention i n single papers. T h r o u g h its Reference D i v i s i o n , its 

ix 
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Science a n d Techno logy D i v i s i o n , a n d especial ly the N a t i o n a l Re ferra l 
Center , the L i b r a r y of Congress gave potent a i d i n locat ing appropr iate 
in format ion . 

T h e extensive contr ibut ion on food industries b y V i r g i n i a V a l e r i a n d 
B e l l a W a d l e r ( C h a p t e r 40 i n this v o l u m e ) is based o n an entire sym­
pos ium i n A D V A N C E S N o . 10. S imi lar ly , two symposia on textiles f rom 
A D V A N C E S N O . 10 are c o m b i n e d here as C h a p t e r 15. 

T h i s vo lume has 22 symposium-based papers, i n c l u d i n g 13 f rom two 
symposia at 1963 meetings of the D i v i s i o n of C h e m i c a l L i te ra ture , a n d 7 
f r om the 1956 R u b b e r Sympos ium. T h e late T . E . R. Singer was a p r ime 
mover i n most of the Div is ion ' s symposia. H e was long c h a i r m a n of the 
P r o g r a m Commit tee a n d later an active member of the Commit tee . 

Hickory, Ν. C. JULIAN F. SMITH 

November 1968 
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1 

Literature of the Chlor-Alkali Industry 

E R N A L . GRAMSE and L. H . D I A M O N D 1 

F M C Corp., Chemical Divisions, New York, Ν. Y. 10017 

Reviewed are the development of the chlor-alkali industry; 
processes for manufacturing the individual chemicals, i.e.— 
chlorine, sodium hydroxide, sodium carbonate, potassium 
hydroxide, potassium carbonate, and sodium bicarbonate; 
and their end uses. The bibliography is not exhaustive but 
merely a selected list of sources of information on the indus­
try; it includes books, periodicals, reference works and 
treatises, handbooks, directories, government publications, 
trade association publications, company trade literature, and 
abstracting and indexing services. 

The chlor-alkali industry, defined by the Standard Industrial Chssification 
Manual as product code number 2812, is concerned with producing 

and util izing the basic chemicals: chlorine, sodium hydroxide or caustic soda, 
potassium hydroxide or caustic potash, sodium carbonate or soda ash, potassium 
carbonate, and sodium bicarbonate. 

In the U.S. , approximately 40 companies operate over 80 chlor-alkali plants 
for both captive and merchant production, according to the Department of 
Commerce, Review of 1963—Outlook for 1964. 

The chlor-alkalies find wide application in the production of pulp and 
paper, textiles, glass, solvents, soaps and detergents, plastics, petroleum prod­
ucts, pesticides, rubber, metals and in the treatment of water and wastes. In 
fact, there is hardly a consumer product that has not required chlorine and/or 
alkali at some stage of its manufacture. 

Because of the magnitude of the industry, its long history, and the diversity 
of end uses, this survey covers only selected references on the production, prop­
erties, and uses of the chlor-alkali chemicals. 

Development of the Industry 

In 1949, R. L . Murray described the chlor-alkali industry in the U.S . and 
the basic processés in use (95). In 1952, the Electrochemical Society published 
1 Inorganic Chemicals Division, Princeton, N . J . 08540 
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2 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

a review of the industry for the period 1902-1952 (63). Since that date there 
have been annual reports of the chlor-alkali committee (47, 48, 49, 29, 88, 56, 
39, 31, 32, 33, 133). These reports give number of plants operating, processes 
used, capacities, expansions, technical developments, markets and end-use pat­
terns, trends, and production and sales figures. 

The chlor-alkali industry in Germany prior to W o r l d War II was described 
by Hunter (65) and in the so-called " P B Reports" which were made available 
by the U.S . Dept. of Commerce, Office of Technical Services, now the Clearing­
house for Federal Scientific and Technical Information at Springfield, V a . F o l ­
lowing is a selected list of these reports: 

PB 394 German Chlorine Industry 
PB 7747 Survey of Chlorine and Caustic Plants in Western and Southern 

Germany 
PB 47908 Electrochemical Operations at I. G. Farbenindustrie, A . G. Bitter-

feld 
PB 81278 Soda Ash Manufacture in Southern and Western Germany 

The Chlorine Institute Pamphlet # 19 is an index to the Chlor-Fako and Chlor-
Uko reports. Translations of the reports are on file at the Institute, and photo­
copies are furnished at cost. 

Economics 

In 1961, W . H . Mart in discussed factors influencing entry into the chlor-
alkali industry, including access to raw materials, technology, capital costs, 
operating rate, joint products, end-use patterns and vertical integration (89). 
In two of the four recent publications of the Manufacturing Chemists' Associa­
tion, written by J . Backman, the chemicals in SIC 2812 are compared with those 
in other groups in capacities, distribution and value of shipments, and value 
added by manufacture. Concentration ratios comparing the chlor-alkali indus­
try with other industries in value of shipments, etc. are reported for the U.S . 
Senate in Concentration Ratios in Manufacturing Industry, 1958 and 1963 and 
Concentration in American Industry, 1957. 

Manufacturing Processes 

Electrolytic Methods for Producing Chlorine and Caustics. Electrolysis of 
salt brine solutions in either diaphragm cells or mercury cells is the principal 
method of producing chlorine and caustics (5, 77f, 77g, 118, 131). Diaphragm 
cells and their operation are described (54b, 119a). L . D . Vorce, the inventor 
of one of the diaphragm cells, traced the development of caustic-chlorine cells 
in America for a period of over 100 years (144). R. L . Murray also described 
the growth of the electrolytic alkali and chlorine industry in the U.S . and the 
development of the deposited diaphragm cell (94). 

Mercury cell design and operation are described (45, 54a, 113, 119b). A 
recent article discusses the De Nora firm whose mercury cells are used through­
out the world (36). Platzer describes European designs of diaphragm cells 
and both horizontal and vertical mercury cells (104). Exhaustive tabular com­
pilations prepared by H . A . Sommers show chlorine production capacity in the 
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1. G R A M S E AND DIAMOND Chlor-AlkdU 3 

U.S. and in Europe as of June 1, 1957, by company, plant location, capacity, 
and type of cell (128). These data were recently updated to June 1, 1964 for 
North America (130). Diaphragm cell plants predominate in the U.S . , and 
mercury cell plants predominate in Europe. In the last few years, mercury 
cells are gaining favor in the U.S . and Canada, particularly where power is 
cheap and rayon-grade caustic is required (135). The two types of cells are 
compared, and factors influencing the choice of cells are discussed (46, 77g, 87). 

Electrolytic Methods for Producing Chlorine without Caustic. Electrolysis 
of fused sodium chloride produces chlorine and sodium metal (50, 77g, 131). 
Electrolysis of fused magnesium chloride produces chlorine and magnesium 
metal (54c, 58, 119c, and Bureau of Mines IC8201) . Although the latter 
process currently does not introduce chlorine into the U.S. merchant market 
(77g), a recently proposed magnesium chloride reduction plant in the Pacific 
Northwest would introduce a substantial quantity of chlorine into the market 
(30) . 

Chlorine is also produced by the electrolysis of hydrochloric acid by a 
process developed by C. P. Roberts (112). Schroeder's process electrolyzes a 
solution of nickel chloride to produce chlorine and nickel (117). De Nora and 
Farbwerke Hoechst are operating plants for the direct electrolysis of hydro­
chloric acid to produce chlorine (4, 41, 52, 77g, 108, 119d). The De Nora 
process was used in the U.S. by Monsanto Chemical Co. at Anniston, A l a . 
(40, 77g, 131). The Hoechst process is being used by Chemische Werke 
Huls (62). 

Non-Electrolytic Methods for Producing Chlorine. Chlorine was produced 
from salt by reaction with nitric acid at the Hopewell , V a . plant of A l l i ed 
Chemical Corp. (50, 75, 77g, 119e, 131). Southwest Potash Corp. has devel­
oped a similar process starting with potassium chloride ( 77g, 131 ). 

By-product hydrochloric acid is the starting material for the production of 
chlorine by chemical oxidation processes (119f). Catalytic oxidation of hydro­
gen chloride with air or oxygen, which is a modification of the Deacon process, 
has been developed by Shell (4, 27, 28, 42, 75, 77g, 93, 119f,131). Oxidation 
of hydrogen chloride with nitric acid or a mixture of nitric and sulfuric acids 
has been developed by the Institut Française du Pétrole (26, 77g, 100, 131). 
Hydrogen chloride can also be oxidized with sulfur trioxide to produce sulfuric 
acid, chlorine, and sulfur dioxide (75, 119f, 131). 

Non-electrolytic Methods for Producing Caustics. After electrolysis of salt, 
the only method that has been used for producing caustic soda is the causticiza-
tion of sodium carbonate with lime, but this process is decreasing in use (77g). 

Methods for Producing Carbonates. Synthetic soda ash (sodium carbonate) 
was first made by the LeBlanc process (51, 77g), which was entirely displaced 
shortly after W o r l d W a r I by the Solvay Process. A review of the work of 
Solvay on the ammonia-soda process appeared in 1961 on the occasion of the 
centenary of his first patent (116). 

Soda ash production from natural sources is described (96) . Sommers 
gives a flow sheet of the trona process and a list of soda ash plants in the U.S . 
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4 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

and their capacities, both synthetic and natural (129). The trend is to produce 
soda ash from the less costly and practically unlimited supplies of trona (129). 

Sodium bicarbonate is manufactured by carbonation of sodium carbonate 
solution (77b, 77g). 

The principal method for the production of potassium carbonate is the 
carbonation of electrolytic potassium hydroxide (77e). 

Properties and Handling 

The physical and chemical properties of all the chlor-alkalies are given in 
"Kirk-Othmer" (77 g), "International Crit ical Tables," and in the "Condensed 
Chemical Dictionary" edited by Rose. The properties of chlorine are described 
by Laubusch (119g), in the "Chlorine Manual " published by the Chlorine 
Institute, and in the booklet by Kapoor and Martin entitled "Thermodynamic 
Properties of Chlorine." Information on toxicity w i l l be found in the Chlorine 
Institute publications, Chlorine Manual and Pamphlet #24, the Manufacturing 
Chemists' Association ( M C A ) "Safety Data Sheets" and in "Dangerous Proper­
ties of Industrial Materials" by Sax. Properties and toxicity of chlorine, hydro­
gen chloride, hypochlorites, caustic soda, caustic potash, and soda ash are 
discussed (44). Safety in the handling and storage of chlorine is discussed by 
Laubusch (84, 85, 119h), and in the M C A "Safety Data Sheets." The latter 
series also discusses the handling and storage of the caustics. Shipping regula­
tions are given in Agent T. C. George's Tariff No. 15, M C A "Safety Data 
Sheets," the "Condensed Chemical Dictionary," and in Sax. 

End Uses 

The chlor-alkalies are basic chemicals used principally in the production 
of other chemicals, both organic and inorganic, and in a number of industries. 
The diverse end uses for chlorine, caustic soda, and soda ash are listed (76) and 
discussed (90). 

U.S. end-usage figures, as percent of total, are listed for the individual 
chemicals (16, 24, 106, 107, 125,127). 

Organic Chemicals. The use of chlorine in producing organic chemicals 
constitutes the largest single end-use category for chlorine. Production of C x 

and C 2 chlorinated hydrocarbons accounts for the largest proportion of chlorine 
consumption (77%). 

A l l of the chlorinated methanes can be produced by thermal or photo­
chemical chlorination of methane (77i, 119%). Specific processes are used to 
produce individual members of this series; for example, methyl chloride is man­
ufactured by the reaction of methanol with hydrochloric acid, and carbon tetra­
chloride is made by chlorination of carbon bisulfide (77i). 

E t h y l chloride is produced by the chlorination of ethane or by hydro-
chlorination of ethylene (77i, 119]). 1,2-Dichloroethane (ethylene dichloride), 
the largest volume chlorinated organic, is manufactured by chlorination of 
ethylene (77i, 119j). Most of the 1,2-dichloroethane produced goes into the 
manufacture of v inyl chloride, which is formed by dehydrochlorination of the 
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1. G R A M S E A N D D I A M O N D Chlor-AlkdU 5 

1,2-dichloroethane (77i, 119k). Alternately, v inyl chloride is produced via 
hydrochlorination of acetylene (77'i, 91, 119k). Large vinyl chloride producers 
operate integrated processes using the hydrogen chloride formed from 1,2-
dichloroethane cracking in the acetylene hydrochlorination (119k). In recent 
years, oxychlorination processes have become increasingly important for 1,2-
dichloroethane and vinyl chloride production (69, 148). In the oxychlorination 
process, no by-product hydrochloric acid is generated (9, 38, 119j). A recently 
announced vinyl chloride process uses a light naphtha obtained by cracking 
petroleum and containing a mixture of ethylene and acetylene, which se­
lectively react with chlorine and hydrogen chloride (143, 149). V i n y l chloride 
is used for making polymers and copolymers for films, fibers, foams, rubbers, 
etc. (119k). 

Trichloroethylene is produced by chlorination of acetylene to form tetra-
chloroethane which is dehydrochlorinated to form the trichloroethylene (77i, 
1191). Perchloroethylene is produced by chlorination of trichloroethylene to 
form pentachloroethane which is then cracked to perchloroethylene and hydro­
gen chloride (77i, 1191). Perchloroethylene is also produced by chlorination of 
hydrocarbons other than acetylene, e.g., propane, propylene, ethane, ethylene, 
and methane or their mixtures as natural gas or liquefied petroleum gases 
(77 i, 1191). 

Chlorination of ethylene or acetylene can also form 1,1,2-trichloroethane 
(77 i) which, upon deny dechlorination, produces vinylidene chloride (77 i, 
119m), the monomer for "Saran" thermoplastics (119m). Reaction of v inyl i ­
dene chloride with hydrochloric acid forms 1,1,1-trichloroethane (methyl chloro­
form ), a widely used solvent (77i). 

Chloroprene, which is 2-chloro-l,3-butadiene, the monomer used in "Neo-
prene" rubber, is produced by chlorination of butadiene, butene, or butane to 
form dichlorobutenes which are isomerized to 3,4-dichloro-l-butene. The latter, 
upon dehydrochlorination, yields chloroprene (77a). The classical route to 
chloroprene is dimerization of acetylene followed by hydrochlorination of the 
v inyl acetylene formed (77a). 

Chlorination of longer chain hydrocarbons forms chlorinated paraffins 
which are used as plasticizers and lubricating oil additives (77g, 77i). Chlor­
inated paraffins also are intermediates in making straight chain alkyl sulfonate 
biodegradable detergents ( I ) . 

Substantial quantities of chlorine are consumed in the manufacture of 
non-chlorine containing end products such as alcohols and glycols. Reaction 
of ethylene or propylene with aqueous chlorine produces chlorohydrins (771, 
119n) which are intermediates in the production of ethylene and propylene 
oxides. The latter are converted to glycols, whose principal use is in antifreeze 
(119n). The chlorohydrin process is currently used for propylene oxide produc­

tion; ethylene oxide, however, is now being produced mainly by a direct oxida­
tion process (771, 119n). Vapor phase chlorination of propylene produces allyl 
chloride which is an intermediate for allyl alcohol and epichlorohydrin (119o). 
A l l y l alcohol finds wide application in plastics, and epichlorohydrin is an inter­
mediate for production of synthetic glycerol and epoxy resins (771, 119o). 
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6 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Benzene can be chlorinated to form mono, d i , and trichlorobenzenes (77%, 
119p). The major product is monochlorobenzene, which is an intermediate 
for phenol and aniline (119p). Dichlorobenzene and trichlorobenzene are 
widely used solvents (119p). Toluene is selectively chlorinated to produce 
benzyl chloride, benzal chloride, benzotrichloride as well as a series of chloro-
toluenes, useful in plasticizers, dyes, solvents, wetting agents, lubricants, 
pesticides, to name a few (119q). 

Many pesticides currently in use are chlorinated derivatives or use chlorine 
in their manufacture. Chloral , produced by chlorinating ethanol or acetaldehyde, 
reacts with monochlorobenzene to produce D D T (119r). Benzene hexachloride 
is produced by adding chlorine to benzene (77 i, 119s). Other widely used 
chlorine-containing insecticides include: chlordan, aldrin, dieldrin, toxaphene, 
and the chlorinated phosphoric acid esters (77 v, 119t). Johnson, in 1963, 
published a comprehensive review of pesticides, listing chemical name 
and formula, trade name, producers, properties, toxicity, and major end uses 
as wel l as manufacture and market (74). 

Phosgene, which is carbonyl chloride, is produced by the reaction of 
carbon monoxide with chlorine (77k, 131) and is used as an intermediate for 
isocyanates and carbamates (102). Isocyanates are used to produce the poly-
urethane plastics (77q). Carbamates are widely used in the production of 
pesticides (74). 

Inorganic Chemicals. Hydrochloric acid is the most important inorganic 
chemical made from chlorine. It is made by the reaction of chlorine with 
hydrogen or sodium chloride with sulfuric acid (77h, 131). However, these 
production methods are decreasing in volume as the availability of by-product 
hydrochloric acid from chlorination processes is increasing (131). 1963 pro­
duction figures for hydrochloric acid are listed (141). Uses of hydrochloric 
acid are legion; some in the production of organic chemicals have already been 
mentioned. Other industries using hydrochloric acid include petroleum, metal, 
food, and leather (77h), and the pickling of steel (67, 68, 105). A recent 
paper discusses the substitution of hydrochloric acid for chlorine in processes 
such as oxychlorination and hydrochlorination of ores (60). 

Titanium dioxide, used in paints, paper, inks, rubber, etc., is made by a 
process using chlorine (8, 131, 138). 

Chlorine is used in the production of a number of metal chlorides useful 
as catalysts. U n t i l recently, aluminum chloride was the only one of significant 
use, e.g., in the Friedel-Crafts synthesis. Others, such as the chlorides of 
titanium, silicon, boron, zirconium, antimony, and vanadium, are becoming 
important in this area. In addition, silicon tetrachloride is an intermediate for 
producing silicones (119u). 

Bromine, made by treating bromide-containing brines with chlorine, is 
used in the manufacture of gasoline additives (131). 

Phosphorus trichloride, made by chlorinating phosphorus, is used to make 
phosphorus oxychloride which is used in plasticizers, gasoline additives, func­
tional fluids, etc. (131). 

Hydrazine, a major rocket fuel, is manufactured by the Raschig process 
from ammonia, chlorine and sodium hydroxide (131). 
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Metallurgy. The light metals industry is a major consumer of chlor-
alkalies. Caustic soda and soda ash are used in producing aluminum (66, 77 s, 
98, and Bureau of Mines RI 5997). 

Caustic soda and soda ash are also used in the production of beryllium 
(55a, 66), tungsten (55b, 57), vanadium (57) , and uranium (55c, 121). The 
steel industry uses caustic soda ash in ore reduction, in cold forming and in 
finishing operations (37). 

The nickel industry uses soda ash and chlorine in electrorefining (61). 
Chlorination techniques are used in the production of a number of metals, 

e.g., titanium (55d, 119v), zirconium (55e, 119v), silicon (55f), hafnium 
(55g), niobium (55h, 59), tungsten (59) , and tantalum (59). 

Pulp and Paper. The pulp and paper industry is one of the biggest users 
of the chlor-alkalies (19). Chlorine and its derivatives, caustic soda and soda 
ash are used for bleaching purposes (J9, 77j, 119w, 131), and in pulping 
(19, 77j). The various pulping processes are described (64, 77j, 109, 114, 
115). A literature survey on the cold soda pulping process, covering the period 
1950-August 1959 and containing 119 references, was published in Tappi in 
1960 (10). Tables showing the quantities of soda ash and caustic soda used 
in wood pulp processes; chlorine, soda ash, and caustic soda used for bleaching 
by paper and pulp mills; and chlorine, soda ash, and caustic soda used for 
paper and board manufacture appear in a January 1960 issue of Paper Trade 
Journal (110). 

A recently announced process, developed by W . H . Rapson, claims to 
eliminate the need for chlorine and caustic soda in the Kraft pulping and 
bleaching system (35, 97, 99,111). 

Textiles. The textile industry uses chlorine and its derivatives and caustic 
soda for bleaching, mercerization, and other purposes (77u, 103, 132). A very 
detailed review of the use of alkalies in textile processing, with a table showing 
the consumption of these chemicals for the year 1958, was presented by Currier 
(34). 

One of the largest uses of caustic soda is in the manufacture of rayon 
(77d) and cellophane (72) from cellulose by the viscose process. 

Bleaches and Sanitizing Agents. Sodium hypochlorite, produced by the 
chlorination of aqueous caustic soda, is the dominant household l iquid bleach 
(77o, 77p, 119x, 131). Calcium hypochlorite, made by the chlorination of 
slaked lime, is the main form of dry bleach (119x, 131). Chlorinated isocyanu-
rates have been developed as solid dry bleaches (77o, 119x, 131). In addition 
to their use as bleaches, the hypochlorites and the chlorinated isocyanurates 
are used as sanitizing agents for swimming pools, in dairies, hospitals, etc. (70, 
73, 101, 136, 137). Other chlorinated bleaches and sanitizers include lithium 
hypochlorite, chlorinated trisodium phosphate and organic IV-chloro derivatives 
(chloramines) (77o, 119x). Chlorine dioxide and sodium chlorite are used for 
water purification, as well as for pulp and textile bleaching (77o, 119x). 

Water and Waste Treatment. Chlorine is used to disinfect and sterilize 
water for municipal use (2, 82, 86, 119y, 131). Water for industrial use is 
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treated with chlorine to effect purification and slime control (2, 131). Treat­
ment of waste water and sewage also consumes large quantities of chlorine 
(81, 83, 119z, 131, 134). Public swimming pools continue to use elemental 

chlorine for disinfecting purposes (131), and recommendations are discussed 
by Laubusch (80). 

Soda ash is used to condition water for both municipal and industrial use 
to remove hardness (2). 

Soaps and Detergents. Sodium hydroxide and potassium hydroxide are 
used in soap manufacture (77c, 79). Caustic soda is required in manufacturing 
alkylbenzene sulfonates used in synthetic detergents (77n). Detergent formu­
lations also require builders which usually are alkali phosphates or silicates 
(77r). Soda ash, caustic soda, and caustic potash are used in the production of 

these builders (142). The principal alkali phosphates used as detergent bui ld­
ers are sodium tripolyphosphate, tetrasodium pyrophosphate and tetrapotassium 
pyrophosphate (142). 

Glass Manufacture. The major consumer of sodium carbonate in the U.S . 
is the glass industry (125). The glass manufacturing operation is described 
(771). The soda ash used for glassmaking is almost always the dense form 
(43, 51). Potassium carbonate is also used in glass manufacture, primarily 
for making television tubes (77f, 107). 

Petroleum Refining. The petroleum industry uses the chlor-alkalies for 
treating gases and liquids, for water treating and corrosion inhibition, i n dr i l l ­
ing muds, and for manufacturing lube oils (3) . The so-called hot potassium 
carbonate process is used to remove carbon dioxide and hydrogen sulfide from 
gas streams (6). Consumption of chlorine, caustic soda, caustic potash, and 
soda ash at U.S . refineries and natural gasoline plants was published in 1961 
by the National Petroleum Counci l of the Department of the Interior. 

Miscellaneous E n d Uses. Chlorinated rubber, made by passing chlorine 
into a carbon tetrachloride solution of rubber, finds application in the coating 
field and in foams (77m). 

Caustic soda is used in reclaiming rubber (53). 
For refining fats and oils, caustic soda, soda ash and sodium bicarbonate 

are used to remove free fatty acids and for decolorizing (78). 
The baking industry uses sodium bicarbonate in baking powders and in 

mixes; the pharmaceutical industry in antacids. A growing use of sodium 
bicarbonate is in fire extinguishers (77b). 

Statistics 

Oil, Paint and Drug Reporter regularly publishes "Chemical Profiles" on 
various chemicals showing, briefly, producers and capacity, price, uses, and 
outlook. The most recent references for the chlor-alkalies are: chlorine (24), 
caustic soda (16), caustic potash (13), soda ash (125), potassium carbonate 
(106), and sodium bicarbonate (127). 

Oil, Paint and Drug Reporter also periodically publishes "Depth Reports" 
which give more detail than the "Chemical Profiles." Some of these refer-
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ences are: chlorine (140), caustic soda (20), caustic potash (14), soda ash 
(122), and sodium bicarbonate (7) . 

Producers and capacities are further listed: for chlorine (30, 130, 131 
and the Chlorine Institute Pamphlet #12 ) ; caustic soda (18); soda ash (123, 
124,126); caustic potash and potassium carbonate (11,12, 14, 15). Production 
figures for chlorine, caustic soda, soda ash and caustic potash are published 
annually in the Chlor -Alkal i Report (133), and in the Standard and Poors 
Industry Survey. There are reports on world capacities for chlorine and caustic 
soda (71); world production of caustic soda and soda ash (146), and of chlorine 
(147). Canadian consumption of the chlor-alkalies, by specific industries, is 
reported (145). The U.S . Tariff Commission annually publishes production 
and sales figures for the chlorine-containing organic chemicals in Synthetic 
Organic Chemicals, U.S. Production and Sales. A recent three-part article on 
chlorine gives production and distribution in Europe, U.S .A . and Canada, and 
United Kingdom and Japan (23). The O E C D ' s annual publication, Chemical 
Industry, gives statistics on production and consumption in Europe and the 
U.S . ; the United Nations' Statistical Yearbook—for the countries of the U . N . 
U.S . statistics for al l the chlor-alkalies are given in M C A ' s The Chemical Indus­
try Facts Book; the Chemical Economics Handbook by SRI , and in the Bureau 
of Census publications: U.S. Census of Manufactures, Annual Survey of Manu­
factures, and Current Industrial Reports. Figures on soda ash are given in the 
annual Statistical Abstracts by the Bureau of the Census, and by the Bureau 
of Mines in the annual Minerals Yearbook, Mineral Industry Surveys on sodium 
and sodium compounds, and Bulletin 630, Mineral Facts and Problems. Devel ­
opments relating to soda ash in foreign countries are reported in the section 
on sodium compounds in the monthly Mineral Trade Notes. Chlorine produc­
tion in the U.S . is listed in the Chlorine Institute Pamphlet #11 which is 
revised annually. 

Growth areas and future trends are discussed (17, 18, 21, 22, 25, 30, 92, 
120, 139). 

Import and Export figures are given in M C A ' s Chemical Statistics Hand­
book and Statistical Summary, in Chemical Economics Handbook, and in the 
Bureau of the Census Foreign Trade Reports F T 410 and 135. 

Price histories can be found in Chemical Economics Handbook, in Standard 
and Poor's Industry Survey: Chemicals, Basic Analysis, and in Wilsons Price 
Data: Inorganic Chemicals. 

Current prices in the U.S . are published weekly in Oil, Paint and Drug 
Reporter. Foreign prices are published weekly in European Chemical News 
and monthly in Canadian Chemical Processing. 

Directories 

Lists of producers with plant location and products manufactured at each 
can be found in Fortune's Plant and Product Directory. SRI's Directory of 
Chemical Producers contains listings by company, product, region, and new 
plants and expansions. The Bureau of the Census Directory of Manufacturers of 
Selected Inorganic Chemicals and Gases lists producers of the chemicals. The 
B D S A Chemical Statistics Directory No. 3 is a guide to U.S . Government 
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statistics on chemicals. The Chlorine Institute's Pamphlet #10 lists chlor-
alkali producers in North America; Pamphlet #16 lists chlor-alkali producers 
outside North America; and Pamphlet #15 lists chlor-alkali and hydrochloric 
acid cells available for purchase. 

Abstracting and Indexing Services 

The services useful in the chlor-alkali field are, of course, Chemical Ab­
stracts and Chemisches Zentralblatt, both with worldwide coverage of chemical 
journals and patents. Chemical Titles is a keyword index to titles of world 
chemical journal literature. Bibliography of Reviews in Chemistry contains 
review abstracts appearing in Chemical Abstracts the previous year. Science 
Citation Index lists an author and his work together with all authors and 
papers who have referred to the same work since its publication. The following 
Chemical Abstracts sections should be checked as wel l as specific sections on 
end use. 

1912 4. Electrochemistry 
18. Acids, Alkalies, Salts & Sundries 

1961 4. Electrochemistry 
18. Inorganic Industrial Chemicals 

1962 15. Industrial Inorganic Chemicals 
22. Electrochemistry 

1963 15. Electrochemistry 
17. Industrial Inorganic Chemicals 

1967 49. Industrial Inorganic Chemicals 
77. Electrochemistry 

Applied Science and Technology Index indexes from current periodicals, 
mainly from the applied point of view. Engineering Index contains abstracts 
from the world literature, mainly from the engineering point of view. 

Services emphasizing the marketing and economic point of view include: 
Chemical Market Abstracts, which indexes news items from English language 
publications by company, chemical, and industry; Chemical Horizons, which 
summarizes in two 4-page reports: North American and Overseas, and in the 
Intelligence Fi le available on cards, information from selected periodicals by 
product, industry or chemical, and country; Predicasts, which indexes market 
data forecasts by SIC code number; Search, which abstracts market research 
information with cumulative monthly subject index; and Funk and Scott Index 
of Corporations and Industries, which indexes by SIC code number and com­
pany name. 

U .S . chemical patents are indexed by unit terms in Uniterm Index of U.S. 
Chemical Patents. Abstracts of foreign patents, i.e. British, German, French, 
South African, Indian, Belgian, Japanese, Russian, and Dutch , are published by 
subject classification by Derwent Information Service. 
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Funk and Scott Index of Corporations and Industries, Predicasts, Inc., Colonnade 

Bldg., University Circle, Cleveland, Ohio 44106, 1960, weekly. 
Predicasts, Predicasts, Inc., 1960, quarterly. 
Science Citation Index, Institute for Scientific Information, 325 Chestnut St., Phila­

delphia, Pa. 19106, 1961, quarterly. 
Search, Compendium Publishers International Corp., 2175 Lemoine Ave., Fort Lee, 

N. J. 07024, 1964, monthly. 
Uniterm Index of U. S. Chemical Patents, IFI/Plenum Data Corp., 1000 Connecticut 

Ave., N.W., Washington, D. C. 20006, 1950, bimonthly. 

Periodicals 
Canadian Chemical Processing, Southam Business Publications, Ltd., 1450 Don Mills 

Road, Don Mills, Ontario, Canada, monthly. 
Ceramic Industry, Cahners Publishing Co., Inc., 5 South Wabash Avenue, Chicago, 

Ill. 10603, monthly. 
Chemical Age, Bouverie House, 154 Fleet Street, London EC4, England, weekly. 
Chemical and Engineering News, American Chemical Society, 1155 Sixteenth Street, 

N.W., Washington, D. C. 20036, weekly. 
Chemical Engineering, McGraw-Hill Inc., Hightstown, N. J. 08520, biweekly. 
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Chemical Engineering Progress, American Institute of Chemical Engineers, Inc., 345 
East 47th Street, New York, N. Y. 10017, monthly. 

Chemical Week, McGraw-Hill, Inc., weekly. 
Chemicals-Quarterly Industry Report, U.S. Department of Commerce, Business and 

Defense Services Administration; Superintendent of Documents, Government Print­
ing Office, Washington, D.C. 20402, quarterly. 

Chemische Industrie, Verlag Handelsblatt GmbH, Kreuzstr. 21, Dusseldorf, Germany, 
monthly. 

Chemische Industrie, International, Verlag Handelsblatt GmbH, quarterly. 
Electrochemical Technology, Electrochemical Society, Inc., 30 East 42nd Street, New 

York, N. Y. 10017, bimonthly. 
European Chemical News, Heywood-Temple Industrial Publications, Ltd., Bowling 

Green Lane, London, EC1, England, weekly. 
Glass Industry, Glass Publishing Co., Inc., 660 Madison Avenue, New York, N. Y. 

10021, monthly. 
Hydrocarbon Processing, Gulf Publishing Co., Box 2608, Houston, Tex. 77001, 

monthly. 
Industrial and Engineering Chemistry, American Chemical Society, monthly and 

three quarterlies: Fundamentals, Process Design and Development, Product Re­
search and Development. 

Journal of the Electrochemical Society, Electrochemical Society, Inc., monthly. 
Oil, Paint and Drug Reporter, Schnell Publishing Co., 100 Church Street, New York, 

N. Y. 10007, weekly. 
Paper Trade Journal, Lockwood Trade Journal, Inc., 49 West 45th Street, New York, 

N. Y. 10036, weekly. 
Soap and Chemical Specialties, Mac-Nair Dorland Co., Inc., 251 West 31st Street, 

New York, N. Y. 10001, monthly. 
Survey of Current Business, U.S. Department of Commerce, Office of Business Eco­

nomics; Government Printing Office, monthly. 
TAPPI, Technical Association of the Pulp and Paper Industry, 360 Lexington Avenue, 

New York, N. Y. 10017, monthly. 
Textile World, McGraw-Hill, Inc., monthly. 
Water and Sewage Works, Scranton Publishing Co., 185 North Wabash Avenue, Chi­

cago, Ill. 60601, monthly. 

U. S. Government Publications 
Bureau of the Budget, Executive Office of the President, Standard Industrial Classifi­

cation Manual, Washington, D. C., GPO, 1967. 
Department of Commerce, Bureau of the Census, Current Industrial Reports, Series 

M28A: "Inorganic Chemicals and Gases," monthly and annual issue, Washington, 
D. C., GPO. 

Department of Commerce, Bureau of the Census, Current Industrial Report, Series 
M28A(60)-13, Supplement 3 (Feb. 1962), Directory of Manufacturers of Selected 
Inorganic Chemicals and Gases, 1960. Washington, D. C., GPO. 

Department of Commerce, Bureau of the Census, U. S. Census of Manufactures: 1963, 
3 volumes: Vol. I—Summary Statistics; Vol. II—Industry Statistics; Vol. III—Area 
Statistics. Washington, D. C., GPO, 1966. 

Department of Commerce, Bureau of the Census, Annual Survey of Manufactures, 
annual except years of the Census of Manufactures, Washington, D. C., GPO. 

Department of Commerce, Bureau of the Census, Statistical Abstracts, annual. Wash­
ington, D. C., GPO. 

Department of Commerce, Bureau of the Census, Foreign Trade Division: 1) FT 135 
—U. S. Imports for Consumption and General Imports, Schedule A, Commodity 
by Country, monthly; 2) FT 410—U. S. Exports, Schedule B, Commodity by Coun­
try, monthly; 3) FT 210—U. S. Imports for Consumption and General Imports, 
SIC-Based Product Classification by Area, annual; 4) FT 246—U. S. Imports for 
Consumption and General Imports, TSUSA Commodity by Country, annual; 5) 
FT 610—U. S. Exports of Domestic Merchandise, SIC-Based Products and Area, 
annual. Washington, D. C,. GPO. 
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Department of Commerce, Bureau of the Census for the Subcommittee on Antitrust 
and Monopoly of the Committee on the Judiciary, U. S. Senate, 87th Congress, 2nd 
session, Concentration Ratios in Manufacturing Industry, 1958, Parts I and II, 
1962; 89th Congress, 2nd session, 1963, Part I, 1966; 90th Congress, 1st session, 
1963, Part II, 1967, Washington, D. C., GPO. 

Department of Commerce, Business and Defense Services Administration, Chemical 
Statistics Directory #3, Washington, D. C., GPO, 1964. 

Department of Commerce, Business and Defense Services Administration, "Chlorine 
and Alkalies," U. S. Industrial Outlook, annual. Washington, D. C., GPO. 

Department of Commerce, Patent Office, Manual of Classification. Issued in looseleaf 
form with replacement pages. Washington, D. C., GPO. 

Department of the Interior, Bureau of Mines, Minerals Yearbook, annual in four 
volumes: I—Metals and Minerals; II—Fuels; III—Area Reports: Domestic; IV— 
Area Reports: International, Washington, D. C., GPO. 

Department of the Interior, Bureau of Mines, Mineral Industry Surveys: Sodium and 
Sodium Compounds, annual. Pittsburgh, Pa. 15213. 

Department of the Interior, Bureau of Mines, Mineral Trade Notes, monthly, Pitts­
burgh, Pa. 15213. 

Department of the Interior, Bureau of Mines, Mineral Facts and Problems, Bulletin 
#630, 1965. Washington, D. C., GPO. 

Department of the Interior, Bureau of Mines, Magnesium and Magnesium Compounds 
—A Materials Survey, Information Circular 8201, by H. B. Comstock, 1963. Wash­
ington, D. C., GPO. 

Department of the Interior, Bureau of Mines, Methods for Producing Alumina from 
Clay, Report of Investigation 5997, by F. A. Peters, P. W. Johnson, and R. C. 
Kirby, 1962. Pittsburgh, Pa. 15213. 

Department of the Interior, National Petroleum Council, Office of Oil and Gas, Main­
tenance and Chemical Requirements for U. S. Petroleum Refineries and Natural 
Gasoline Plants, 1961, Washington, D. C. 

Senate, 85th Congress, 1st session, Report of the Subcommittee on Antitrust and 
Monopoly to the Committee of the Judiciary, Concentration in American Industry, 
1957. Washington, D. C., GPO. 

Tariff Commission, Synthetic Organic Chemicals, U. S. Production and Sales, annual. 
Washington, D. C., GPO. 

Trade Association Publications 

The Chlorine Institute, Inc., 342 Madison Ave., New York, N. Y. 10017. 
Issues semi-annually a list of available pamphlets and drawings with prices and 
order form. Selected publications are: 

Chlorine Manual, 3rd ed., 1959. 
Pamphlet #10: Chlor-Alkali Producers and Chlorine Repackagers in North 

America, revised annually. 
Pamphlet #11: Chlorine Production in the U. S., revised annually. 
Pamphlet #12: History and State of the Chlorine Industry, by D. L. Taylor, pre­

sented before the Chlorine Institute in New York, on Jan. 20, 1960. 
Pamphlet #15: Chlor-Alkali and Hydrochloric Acid Cells Available for Pur­

chase, April 1964. 
Pamphlet #16: Chlor-Alkali Producers Outside North America, revised bienni­

ally. 
Pamphlet #19: Index to Reports of the Chlorine Manufacturing Commission 

(Chlor-Fako) I. G. Farbenindustrie A. G. for 1932, 1933, 1936, 1938, 1940, 
1943. Reports of the Subcommission (Chlor-Uko) for 1942. 

Pamphlet #24: Literature on the Physiological Effects of Chlorine and Supple­
mentary Bibliography, by A. G. Cranch and E. J. Laubusch, 1958. 

Manufacturing Chemists' Association, Inc., 1825 Connecticut Avenue, N. W., Wash­
ington, D. C. 20009. 

Develops and publishes recommended procedures and standards for the manu­
facture and transportation of chemicals. Selected publications are: 

Backman, J., Chemicals in the National Economy, 1964. 
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Backman, J., Competition in the Chemical Industry, 1964. 
The Chemical Industry Facts Book, 5th ed., 1962. 
Chemical Statistics Handbook, 6th ed., 1966. 
Safety Data Sheets. 

Company Trade Literature 

The trade literature and data sheets supplied by the companies who manufacture the 
products contain valuable information on the properties and uses of the chemicals. 
Allied Chemical Corp., Semet-Solvay Division, 40 Rector St., New York, N. Y. 10006. 

Chlorine, Caustic Soda, Caustic Potash, Soda Ash, Potassium Carbonate 
Church and Dwight Co., Inc., 2 Pennsylvania Plaza, New York, N. Y. 10001. 

Sodium Bicarbonate 
Diamond Shamrock Corp., 300 Union Commerce Building, Cleveland, Ohio 44115. 

Chlorine, Caustic Soda, Soda Ash 
Dow Chemical Co., Midland, Mich. 48640. 

Caustic Soda, Caustic Potash, Soda Ash 
FMC Corp., 633 Third Ave., New York, N. Y. 10017. 

Caustic Soda, Caustic Potash, Soda Ash, Chlorinated Dry Bleaches 
GAF (General Aniline and Film) Corp., Dyestuff and Chemical Division, 140 W. 51st 

St., New York, N. Y. 10020. 
Chlorine 

Hooker Chemical Corp., 277 Park Ave., New York, N. Y. 10017. 
Chlorine, Caustic Soda, Caustic Potash, Potassium Carbonate 

International Minerals and Chemical Corp., Industrial Chemicals Department, Skokie, 
111. 60076. 

Caustic Potash 
Mallinckrodt Chemical Works, Second and Mallinckrodt Streets, St. Louis, Mo. 63160. 

Potassium Carbonate, Sodium Bicarbonate 
Monsanto Co., 800 North Lindbergh Blvd., St. Louis, Mo. 63166. 

Chlorinated Cyanuric Acids and Salts 
Olin Mathieson Chemical Corp., Chemicals Division, 460 Park Ave., New York, N. Y. 

10022. 
Chlorine, Caustic Soda, Soda Ash 

Pennsalt Chemicals Corp., 3 Penn Center Plaza, Philadelphia, Pa. 19102. 
Chlorine, Caustic Soda, Caustic Potash 

PPG Industries, Inc., Chemical Division, 1 Gateway Center, Pittsburgh, Pa. 15222. 
Chlorine, Caustic Soda, Caustic Potash, Soda Ash 

Stauffer Chemical Co., Industrial Chemical Division, 380 Madison Ave., New York, 
N. Y. 10017. 

Caustic Soda, Soda Ash, Chlorinated Hydrocarbons 
Wyandotte Chemicals Corp., Industrial Chemicals Division, Wyandotte 8, Mich. 

48192. 
Chlorine, Caustic Soda, Soda Ash, Sodium Bicarbonate 

U. S. Patents 
The Patent Office Manual of Classification groups patents relating to the chlor-

alkalies in the following classes and subclasses: 
Class 23: Chemistry 

61 Carbonates 
63 alkali metal 
64 bicarbonates 
65 ammonia soda process 

183 Bases 
184 alkali metal oxides or hydroxides 
185 causticizing 

Class 204: Chemistry, Electrical and Wave Energy 
1 Electrolysis 

59 synthesis 
60 from fused bath 
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8 7 from aqueous bath-carbonates 
9 6 metallic oxides and hydroxides 
9 8 of alkali metals 
9 9 mercury cathode 

193 Apparatus 
194 electrolytic 
2 4 2 cells 
2 4 3 fused bath 
2 5 0 liquid electrode 
2 5 1 diaphragm 
2 5 2 diaphragm type 
2 7 9 elements 
2 8 0 electrodes 
2 9 5 diaphragms 

RECEIVED May 1965. Updated 1968. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
00

1

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



2 

Literature of Industrial Electrochemistry of 
Nonmetals and Electro-Organic Chemistry 

J. B. H A G L I N D 

O l i n Mathieson Chemical Corp. , New Haven, Conn. 

The electrolysis of nonmetallic substances provides an im­
portant industrial source for several inorganic materials 
including chlorine, caustic soda, and sodium chlorate. 
Electro-organic chemistry is experiencing an accelerated 
new phase of development. For these two areas of electro­
-chemistry, a selected bibliography has been compiled, which 
emphasizes commercial developments for the nonmetallic 
materials and surveys electro-organic chemistry. Reference 
works, abstracting services, journals, advances and annual 
surveys, monographs and reviews, and patents are the 
types of literature covered. 

The area of electrochemical literature covered here includes the industrial 
electrochemistry of nonmetallic substances—e.g., halogens, their acids and 

salts, hydrogen peroxide, hydrogen and oxygen, and electro-organic chemistry. 
The nonmetallic substances are among the most important group economically, 
while electro-organic chemistry is in a state of active development, and con­
tributions to its literature are increasing rapidly. 

The production of chlorine and sodium hydroxide is by far the most 
important electrolytic process commercially for nonmetallic substances. In 
1965, 6.44 million tons of chlorine and 6.72 million tons of sodium hydroxide 
were produced. Of these totals, 9 9 % of the chlorine and over 90% of the 
sodium hydroxide were obtained by electrolysis of salt. Two types of cells 
are used: diaphragm cells (Hooker, Diamond Alka l i , and Dow are important 
types) and mercury cells (Ol in , Solvay, DeNora, Uhde, and BASF-Krebs 
are primary examples). 

Sodium chlorate, perchlorates (primarily sodium), fluorine, and hydrogen 
peroxide are other electrolytically produced chemicals of commercial signifi­
cance. In this country, little hydrogen or oxygen is produced electrolytically. 
M a c M u l l i n (4) has listed the economically successful processes in electro-
organic chemistry as being dialdehyde starch, p-aminophenol by reducing 

24 
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nitrobenzene, pinacone analogs, adiponitrile from acrylonitrile, N,N-dimethyl -
aminoethyltetrachloroisoindoline (ecolid), melamine, and aliphatic fluorine 
compounds. 

In addition, details of Nalco Chemical Co.'s electrolytic process for tetra-
ethyl lead and tetramethyl lead have been published ( I ) . 

Whi le electrochemistry may be considered as a conjunction of physical 
chemistry and electrical engineering, these latter fields w i l l not be specifically 
covered here. Publications cited are primarily those issued since 1940. Brief 
listings of books and journals prior to this period have appeared in the literature 
guides of Crane, Patterson, and Man* (3) and Soule (6). Chou has reviewed 
the electrochemical literature of China and Japan (2) . 

Several publications primarily concerned with theoretical electrochemistry 
have been included, although those on commercial or industrial developments 
are stressed. 

Literature sources are discussed under the following categories: reference 
works, abstracting services, journals, advances series and annual surveys, mono­
graphs and reviews, and patents. Citations to the publications mentioned and 
additional sources w i l l be found in the bibliography at the end of this chapter. 

Reference Works 

Mel lors and Gmelin's texts, the two major reference works in inorganic 
chemistry, are important sources for extensive compilations of literature ref­
erences on the electrochemistry of nonmetallic materials. Mellor's Supplement 
II, Part I (1956), includes electrolytic preparation of chlorine, chlorates, per-
chlorates, and fluorine, while Mel lors Volume II, Supplement II (1961) 
includes the preparation of sodium hydroxide. Gmelin's recent volumes on 
oxygen (System 3 ) , fluorine (System 5 ) , and sodium (System 21) review the 
literature through 1949, 1950, and 1960, respectively. 

The most extensive reference work in electrochemistry is the "Handbuch 
der Technischen Elektrochemie." The first three volumes (in six parts), edited 
by V . Englehardt, were published between 1931 and 1934. Volume 4, edited 
by G . Eger, was issued in 1956. Parts 1 and 2 of volume 2 cover inorganic 
and organic electrochemistry respectively. 

The "Encyclopedia of Electrochemistry," edited by C. A . Hampel , is a 
one-volume publication which provides short, authoritative articles on al l 
phases of electrochemistry. Topics of interest include chlorine, hydrochloric 
acid, chlorates and perchlorates, fluorine, hydrogen peroxide and peroxygen 
chemicals, water electrolysis, electro-organic chemistry, adiponitrile, fluoro-
carbons, glucose, and the Kolbe synthesis. 

Kirk-Othmer's and Ullmann's encyclopedias are also good sources for 
surveys on the electrolytic production of nonmetallic materials. 

Abstracting Services 

Chemical Abstracts, Chemische Zentralblatt, and the chemical section of 
Referativnyi Zhurnal cover articles, books, and patents on electrochemistry. 
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A l l three of these major abstracting services have separate sections for electro­
chemical publications. Chemical Abstracts includes articles and patents in its 
section on electrochemistry (currently No . 77) . Chemisches Zentralblatt i n ­
cludes only articles in the electrochemistry section and locates patents in the 
"appl ied" half of the journal with the industrial inorganic, electrotechnique, 
and various organic sections being most pertinent to the interests of this paper. 
The Russian abstract journal has an electrochemistry section for articles and 
an electrochemical technology section where patents are cited. 

Other sources of abstracts are Electroanalytical Abstracts, Science Ab­
stracts, Section B (electrical engineering); Journal of the Electrochemical 
Society of Japan; Bulletin Signaletique du Centre National de la Recherche 
Scientifique. Current Chemical Papers, while not an abstract journal, contains 
a section on electrochemistry which lists current journal articles. Articles 
included are primarily theoretical in nature and are located in one of the 
following categories: reviews, electrolyte processes, electrode processes, and 
electrolytic cells. 

Government-sponsored research is abstracted in Technical Abstract 
Bulletin (TAB), Nuclear Science Abstracts, and U.S. Government Research 
Reports. In TAB, sections 7 (chemistry), 9 (electronics and electrical 
equipment) are the most pertinent. Nuclear Science Abstracts includes the 
important Atomic Energy Commission work, particularly in fluorine production. 
U.S. Government Research Reports and its predecessors, Bibliography of 
Technical Reports and Bibliography of Scientific and Industrial Reports are 
valuable for coverage of German developments during W o r l d War II and more 
recently for nonmilitary oriented government research. 

Doctoral theses of interest are included in Dissertation Abstracts. These 
are also referenced in Chemical Abstracts. A comprehensive list of U.S . and 
foreign abstracting services in the electrical and electronic fields has been 
published by Mi lek (5) . 

Journals 

The number of journals published which are primarily devoted to electro­
chemistry are few, but many additional journals include material of interest 
to the industrial electrochemist. 

Two publications of the Electrochemical Society, the Journal and Electro­
chemical Technology, rank high in importance in coverage of applied electro­
chemistry. The Journal, formerly the Transactions of the American Electro­
chemical Society, has been issued since 1902, and unti l the 1950's a large 
percentage of its articles were in the applied field. Since then it has empha­
sized theoretical contributions. 

In addition to the articles included, mention should be made of the 
abstracts published in the Journal for papers presented at national meetings of 
the Electrochemical Society. These abstracts are available in two forms: as 
published in the Journal (about 75 words) and as extended abstracts ( 500 -
1000 words) available from the Society's divisions. The Industrial Electrolytic 
and Electro-organic Divisional programs particularly cover the subject of 
interest to this paper. Cumulative indexes to the Journal have been issued. 
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Electrochemical Technology, first published in 1963, reports commercially 
important developments formerly covered by the Journal. 

Denki-Kagaku, the Journal of the Electrochemical Society of Japan, was 
first published in 1933 and first included English excerpts of its papers in 1956. 
In 1958 the Overseas Edit ion began providing extensive abstracts in English 
of papers published in Japanese. Since 1961 the overseas edition, now entitled 
Journal of the Electrochemical Society of Japan, has included original manu­
scripts in English in addition to the abstracts. These publications are an 
important source of Japanese work in both theoretical and applied electro­
chemistry. 

Electrochimica Acta was first issued in 1959 as an outgrowth of the 
publication of papers presented at the annual conference of the International 
Committee for Electrochemical Thermodynamics and Kinetics. Published by 
Pergamon Press, it is a valuable journal with articles appearing in English, 
French, or German. 

A new Russian journal, Elektrokhimiya, began publication in 1965. Its 
English translation, Soviet Electrochemistry, is available from the Consultants 
Bureau. 

U n t i l recently, Zeitschrift fur Elektrochemie und Angewandte Physika-
lische Chemie was important to electrochemistry. In 1963 its title was changed 
to Berichte der Bunsengesellschaft fur Physikalische Chemie, reflecting its 
principal emphasis on physical chemistry. However, articles on electrochem­
istry are still included. Other journals which frequently publish articles of 
value are listed in the Bibliography. 

Advances and Annual Surveys 

Modern Aspects of Electrochemistry and Advances in Electrochemistry 
and Electrochemical Engineering are two series of interest to electrochemists. 
These volumes include authoritative reviews on four or five topics per volume, 
with the emphasis on theoretical electrochemistry. Modern Aspects is edited 
by J . O ' M . Bockris, and four volumes have been published to date. P. Delahay 
and C. W . Tobias are editors of the Advances series, six volumes have been 
issued so far. 

A chapter on acids, alkalies, and salts has appeared nearly annually for 
several years in Reports on the Progress of Applied Chemistry. This chapter 
reports developments on chlorine and caustic soda, chlorates, fluorine, and 
hydrogen peroxide. 

Also of value are the sections on solutions of electrolytes (annually) and 
electrode processes (irregularly) appearing in the Annual Reviews of Physical 
Chemistry and the section on electrochemistry in the Annual Reports of the 
Progress of Chemistry, which recently has been included about every other year. 

Monographs and Reviews 

General. Mantell's monograph, "Electrochemical Engineering," is prob­
ably the best known text on electrochemistry in English. A l l aspects of the 
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field are covered, and an extensive discussion of alkali halide electrolysis is 
given. It is now in its fourth edition. Earlier editions were entitled "Industrial 
Electrochemistry." 

Texts on electrochemical processes, by Billiter and Regner include extensive 
discussion of European electrochemical cells and practices. A good source of 
earlier patent literature on industrial electrochemistry, particularly German 
patents, is R. Mueller's volume, which provides detailed information on the 
electrolysis of water. Two important works on the theoretical aspects of 
electrode processes are those of Yeager and the Faraday Society. 

Chlorine and Sodium Hydroxide. The diaphragm and mercury cell proc­
esses for chlorine and caustic soda production are covered in detail in the 
monograph edited by J . S. Sconce. A l l aspects of electrolyzing sodium chloride 
from brine treatment to product purification are covered in the chapters by 
M . S. Kircher (diaphragm cells) and R. B. M a c M u l l i n (mercury cells). 

H . A . Sommers has presented two extensive surveys on modern cells, with 
comparative data for operating characteristics and economic factors for both 
the diaphragm and mercury cells being used industrially at the present time. 

Technical developments in power supplies, electrode shapes, hydrogen 
overvoltage, and the use of the decomposition energy of amalgam are among 
the subjects covered in a series of review articles in Chemie-Ingenieur-Technik. 

Properties of sodium chloride and its solutions are given in Kaufmann's 
monograph, although the electrolytic process is not covered. The major use for 
both chlorine and sodium hydroxide is to prepare other chemicals. 

Chlorates and Perchlorates. Sodium and potassium chlorates and perchlo-
rates are commercially produced by electrolysis of aqueous solutions of sodium 
and potassium chlorides. The sodium salts are industrially the most important. 
Sodium chlorate is used in pulp bleaching as a source of chlorine dioxide and 
as a herbicide. Sodium perchlorate is used as the starting material for pro­
ducing other perchlorate salts, particularly ammonium perchlorate. 

J . C. Schumacher has been closely connected with electrolytic per­
chlorate production developments, and his publications, particularly his mono­
graph, are of value. 

Fluorine. The need for elemental fluorine to produce uranium hexafluoride 
for the Atomic Energy Commission spurred fluorine cell development in the 
early 1940's. This wartime development is discussed in a symposium which 
appeared in Industrial and Engineering Chemistry. Another valuable account 
of the fluorine work done in connection with the atomic bomb project is given 
by Slesser and Schramm. More recent developments in technology, particularly 
in Great Britain, are presented in Rudge's book. 

Hydrogen Peroxide, Hydrogen, and Oxygen. In recent years, the elec­
trolytic process for producing hydrogen peroxide has become less important 
than newer chemical routes in the U.S. The peroxide process starts with the 
electrolytic production of persulfuric acid and persulfates (ammonium or 
potassium) and subsequent hydrolysis to give H 2 0 2 . 

Schumb, Satterfield, and Wentworth's book provides a ful l account of the 
chemistry and electrolytic commercial processes being used throughout the 
world in the mid-1950's. A review of important literature sources is also 
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included. A discussion of hydrogen peroxide manufacture along with an 
annotated list of patents is given in Machu's Book. 

Vetter has published an extensive review on the kinetics of the electrolytic 
separation of hydrogen and oxygen. The commercial production of H 2 and 0 2 

are of little importance in this country, although their generation and con­
sumption in fuel cell technology are receiving much attention. 

Electro-Organic Chemistry. Over the years S. Swann, Jr. , has reviewed 
the electrolytic reactions of organic compounds extensively. Particularly useful 
are the tables of reactions which he has included in the section in "Techniques 
of Organic Chemistry." 

General reviews of the field are also presented in the monographs by 
Al len , Fichter, and Brockman, and in chapters of Houben-Weyrs "Methoden 
der Organischen Chemie." The reaction which has been studied most exten­
sively is the Kolbe synthesis. This oxidation reaction has been reviewed by 
Weedon. Popp and Schultz have provided an extensive compilation on elec­
trolytic reduction reactions while Tomilov has reviewed the reduction of 
acetylenes. The Russian scientific literature is an important source of reviews 
in this area, as exemplified by the publications of Khomyakov and Tomilov. 

Patents 

The patent literature is a vital source for many technical developments 
in electrochemistry. In the "Manual of Classification," issued by the U.S . 
Patent Office, class 204 covers electrolytic products and processes. Most of the 
patents on electroorganic substances w i l l be found in this class. Some of the 
more important subclasses for chemicals discussed in this paper are listed in 
the Bibliography. 
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The Literature of Industrial Gases 

R. E . S W I N B U R N E , JR. 

Bel l Telephone Laboratories, Inc., Whippany, N . J. 

Industrial gases are finding increasing application in the 
chemical, medical and allied industries as well as in metal­
-working, food processing, and the space industry. Informa­
tion about these gases is scattered throughout the technical 
literature. Since there are few sources completely devoted 
to industrial gases, a wide variety of textbooks, journals, 
handbooks, encyclopedias and reports must be consulted to 
achieve broad coverage of the subject. 

The industrial gas industry plays a large and important role in modern day 
technology. It is an industry that is favored by a steady demand which, 

coupled with the current meteoric rise in the use of cryogens, augurs wel l for 
the future. Despite this, the industrial gas literature as a body is poorly defined. 
Years of discovery and experimentation have produced a sizeable quantity of 
literature but few comprehensive works. This creates a problem for the com­
piler; he is faced with a problem of many references and of frequently over­
lapping information. Pertinent data are often located within some source that 
from the title would appear to be inapplicable. 

The advent of cryogenics has released a flood of scattered information, 
much of which is connected with the missile and space industry. M u c h of this 
literature is security-classified and requires a "need to know" as wel l as 
security clearance before copies may be obtained. Unclassified material is 
generally available through the Clearinghouse for Federal Scientific and Tech­
nical Information. 

For the purpose of this study, the industrial gases reviewed w i l l be those 
listed in Code 2813, "Industrial Gases," of the Standard Industrial Classification 
of the U . S. Bureau of the Budget. They are acetylene, carbon dioxide and 
dry ice, industrial gases (compressed, liquefied, or solid—not made in petro­
leum refineries or in natural gasoline plants), helium, hydrogen, inert (noble) 
gases, nitrogen, nitrous oxide, oxygen, and refrigerant gases except ammonia. 
W e have also included information on the anesthetic gases. 

The discussion and bibliography that follow are not presented as being 
the sum total of the industrial gas literature but rather a significant selection of 
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pertinent references. Only a few references to individual articles have been 
included. 

Industrial Growth 

In recent years, the manufacturing output of all the gases reviewed, 
except carbon dioxide as dry ice, has shown a continuous rise. 

Carbon dioxide gas is in a good position to expand its sales because of 
its close relationship with the advancing soft drink market. It is also being 
used as a growth accelerator in greenhouses. The rubber industry is using 
carbon dioxide to freeze flashings on rubber products so they can be tumbled 
or shot-blasted for flashing removal. 

The nitrogen demand boomed in 1962, and except for a temporary de­
celeration in 1964 has risen steadily. The inert qualities of nitrogen make it 
attractive for use in aerospace cooling, oil-well stimulation, and for the manu­
facture of electronic components and space simulators. New increases are fore­
cast because of uses in food processing, food transportation, and medicine. 

In contrast to the inertness of nitrogen, it is the reactive properties of 
oxygen and hydrogen that make them valuable. Production of oxygen, espe­
cially high-purity oxygen, continues to rise. The steel industry uses about 
4 0 % of al l the oxygen produced. Innovations in open hearth and basic oxygen 
furnaces w i l l increase steel's demand for oxygen for some years to come. 

It is expected that by 1970, the chemical process industries w i l l increase 
their consumption of oxygen by as much as 4 0 % . Missile and space uses 
continue to consume increasing quantities of oxygen as an oxidizer for l iquid -
fueled rockets. 

Requirements in the space industry are the primary reason for anticipating 
an increase in hydrogen consumption, although applications in the production 
of specialty alloys and the manufacture of chemicals account for a portion of 
the projected increase. 

General References 

These references are included because of their over-all coverage of the 
industrial gases. Perhaps the best source of this type is the Kirk-Othmer 
"Encyclopedia of Chemical Technology," in which each of the gases is covered. 
Whole articles are devoted to some of the gases while others are given a lesser 
treatment. Usually included are a brief history, the physical properties, the 
manufacturing methods, and the economic status of the gases. Lists of refer­
ences have been provided from which more detailed information may be 
obtained. 

Now in its third edition but again needing revision is "Industrial Chemi­
cals" by Fai th , Keyes, and Clark. Industrially important chemicals are dis­
cussed. The authors have listed major manufacturers and their plant sites. 
F l ow charts, processes, properties, economic aspects, and production rates are 
other types of information which is presented. 

More specific than "Industrial Chemicals" is the chapter on "Industrial 
Gases" in "The Chemical Process Industries," which is also now in its third 
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edition. Each of the main gases is covered. In most cases the author, after 
telling about the uses and economics, presents the various types of manufac­
turing processes, often with appropriate flow charts. 

Out-of-date, but important as historical references, are Friend's " A Text 
Book of Inorganic Chemistry" and Mellor's classic " A Comprehensive Treatise 
on Inorganic and Theoretical Chemistry." Supplements to Mellor are now 
being published. A more recent encyclopedic work containing comprehensive 
scientific data on several gases is the "Nouveau Traite de Chemie Minerale." 
Volume 1 is on hydrogen, deuterium, tritium, air, water, helium, and the inert 
gases. Volume 2 is on oxygen, sulfur, selenium, tellurium, and polonium. 

Industrial gases were reviewed in 1959, 1961, and 1963 in "Reports on 
the Progress of Appl ied Chemistry." These timely reviews are international in 
scope. Most of the information has been culled from the journal literature; 
it includes production figures, new plant expenditures, new uses and other 
pertinent developments. The reviews wi l l help the user get a better feel for 
the entire industrial gas industry than perhaps any other source. 

Comprehensive in its coverage is "Gmelins Handbuch der Anorganischen 
Chemie." It is being published in sections that are issued periodically. U p to 
now, in the current (8th) edition, volumes on the noble gases, hydrogen, 
oxygen, and nitrogen have been issued. Although the text is in German, the 
newer volumes have English tables of contents that simplify information 
retrieval. 

Physical and Chemical Properties 

A knowledge of the physical and chemical properties of industrial gases 
is required by those intending to use them. Several good compilations are 
available. One is U . S. National Bureau of Standards Circular No. 564, "Tables 
of Thermal Properties of Gases." It was originally issued in 1955 but has 
been recently republished by Pergamon Press with Joseph Hilsenrath as the 
author and with a slightly altered title. It lists the thermodynamic properties 
of five industrial gases: argon, carbon dioxide, hydrogen, nitrogen, and oxygen. 
Data are presented in numerical tables over the pressure range 1-100 atm. 
and to temperatures over 600 °K. 

There are a few extensive compilations of physical and thermodynamic 
properties of chemical compounds, many of which are not industrial gases. 
"Selected Values of Properties of Hydrocarbons and Related Compounds" is 
perhaps the best known. Printed on loose leaf sheets, it has a filing arrangement 
that becomes familiar only with repeated use. The technical content is invalu­
able and a great boon to users of industrial gases. Similar in layout and 
complementary in scope is "Selected Values of Properties of Chemical 
Compounds." 

In 1962 the National Academy of Sciences-National Research Counci l 
published "Consolidated Index of Selected Property Values, Physical Chemis­
try and Thermodynamics." This index to the compounds and their properties 
that appear in six important physicochemical and thermodynamic compilations 
permits quick selection of the proper source. 
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The "Data Book," a substantial (over 50 lbs. in weight and still growing) 
set of tables being published by the Thermophysical Properties Research 
Center of Purdue University, is an excellent source of data on viscosity, thermal 
conductivity, diffusivity, and the radiation properties of gases and solids, but 
the form in which the information is published is very cumbersome and not 
always reliable. 

A n industrial contribution is the Matheson Co / s "Gas Data Book." Its 
4th edition was published in 1966. Its information covers physical and chemi­
cal properties as well as information on hazards and storage. Information on 
124 gases is presented in this handy compilation. 

Also published in 1966 is the Compressed Gas Association's "Handbook 
of Compressed Gases." It contains data on 50 of the most important industrial 
gases. Half of the book is devoted to safety practices and the making, requali-
fying, welding, brazing and disposition of cylinders. 

Perhaps the most comprehensive coverage for the properties of gases in 
the l iquid , solid, and gaseous state is " A Compendium of the Properties of 
Materials at L o w Temperature" by Stewart and Johnson. 

The three volumes of "Thermodynamic Functions of Gases" by F . D i n 
are important for their information on the properties of carbon dioxide, acety­
lene, argon, and nitrogen. The venerable "Gas Tables" by Keenan and Kaye 
is an important source of thermodynamic properties of air and products of 
combustion. 

A recent addition from the Government contract literature is "Properties 
of Principal Cryogenics." Published in 1964, it contains extensive physical 
property data for oxygen, nitrogen, hydrogen, and fluorine. 

Gases of the Atmosphere 
General. Commercial air separation, for the last half century at least, has 

been principally accomplished by liquefaction and distillation. Although pro­
duction of atmospheric gases has increased tremendously in the last 25 years, 
basic manufacturing methods have remained much the same. Ruhemann's 
classic book "The Separation of Gases," first published in 1940, is still referred 
to by engineers in the air-separation industry as is M . M . Davies' respected 
"Physical Principles of Gas Liquefaction and L o w Temperature Rectification," 
in which processes in current use are described in detail. More recent, but 
not nearly as thorough, is J . B. Gardners chapter in "Chemical Engineering 
Practice" entitled "Liquefaction and Fractionation of Gases." He covers the 
fundamental principles, describes specific methods for producing the different 
gases, and gives plant design and component data. 

W . T. Hudson, a geologist in Denver, has published "Non-Hydrocarbon 
Gases," a report of a study on oxygen, nitrogen, argon, rare gases, carbon 
dioxide, and hydrogen. Data on the properties, uses, commercial sources, 
economics, and occurrence in well gases are given for each gas. This is a nice 
summary, but unfortunately contains a number of errors. 

Oxygen. A good report on oxygen and nitrogen was written by Jerome 
Brewer and issued by the former Aeronautical Systems Division of the A i r 
Force Systems Command at Wright-Patterson A i r Force Base. 
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The most complete collection on oxygen is given in the oxygen sections 
of Gmelin. They are "History," 1943; "Occurrence-Technology," 1951; " E l e ­
mentary Oxygen," 1958; " A i r , Active Oxygen, Ozone," 1960. Except for the 
volume on history, Gmelin's coverage of the literature is complete through 
1949 with scattered and unevaluated references thereafter. 

A recent N A S A report by Svehla gives the thermodynamic and transport 
properties for the hydrogen-oxygen system ranging from pure oxygen to pure 
hydrogen at pressures of 0.001 to 1000 atm. and temperatures of 600° to 
5000°K. Compilations of the thermodynamic properties of oxygen at tem­
peratures over 2000°K. may be found in a report by C. E . Treanor. 

Some 325 references indexed by property, temperature, and pressure 
ranges have been gathered to form Hust's bibliography on the low tem­
perature thermophysical properties of oxygen. 

Nitrogen. Gmelin also has a multivolume system on nitrogen. A volume 
on "History, Occurrence, The Element" appears in 1954 and comprehensively 
covers the literature up to 1949. Earlier volumes were: "Compounds with 
Hydrogen" and "Compounds with Oxygen," both published in 1936. 

Mellor's supplementary volume on nitrogen was published in 1964 and 
gives a good coverage of the literature available since the publication of the 
original treatise. 

"Thermodynamic Properties of Nitrogen from 2000° to 8000 °K." by 
Treanor and Logan is a companion volume to the one on oxygen. Two other 
sources of similar data, although at different temperatures, are "Tables of the 
Thermodynamic Properties of Nitrogen from 100° to 1500 °K." at pressures 
from 1 to 10,000 atm. by W . J . Litt le and C. A . Neel , and "The Thermo­
dynamic Properties of Nitrogen from 64° to 300 °K. between 0.1 and 200 
Atmospheres" by Stobridge. 

Bloomer and Rao from the Institute of Gas Technology collaborated in 
1950 to write I .G.T. Research Bulletin No. 18 "Thermodynamic Properties 
of Nitrogen." 

A 1960 thesis by Johannes V a n Der Ster of the Technische Hochschule 
at Delft, is a study of l iquid nitrogen production from air by use of a gas-
refrigeration machine. 

W i l l i a m Jolly's "The Inorganic Chemistry of Nitrogen" covers mostly 
nitrogen chemistry, but there are some data on the physical properties of 
solid, l iquid , and gas. 

"Nitrogen in Industry" by Sittig appeared in 1965. It presents an overall 
view of the production methods for this fast growing industrial gas. Specific 
production processes are described and flow charted. Most of the technical 
information is taken from patents. 

Inert (Noble) Gases. The most complete reference work on these gases 
published in recent years is "Argon, Hel ium, and the Rare Gases." This two-
volume work comprehensively treats these gases from their discovery ,to their 
scientific and industrial uses. Written by 14 scientists and engineers, experts 
in their particular fields, and edited by G. A . Cook of Linde Division of Union 
Carbide Corporation, these volumes constitute an excellent starting place for 
any research project in the inert gas area. 
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The noble gas volume of Gmelin, which is quite old now, is still a good 
source of information for historical purposes. Also valuable is "Tables of 
Thermodynamic Properties of Argon from 100 to 3000° K . " by Wanda Litt le . 

Two books on the recent discovery of rare gas compounds are "Noble-
Gas Compounds" by Hyman and "Noble Gases and Their Compounds" by 
Moody and Thomas. Each discusses the preparation of xenon tetrafluoride 
and its related chemistry, but Moody's book is more comprehensive. It is 
based upon material that was presented at a technical meeting at the Argonne 
National Laboratory. 

Hel ium is one of the more important of the noble gases, and there are 
a number of valuable books devoted to a description of its properties. Two 
books that must be mentioned together are " H e l i u m " by Keesom and " A Sup­
plement to ' H e l i u m ' " by Lifshits and Andronikashvili . The first is a thorough 
treatise covering the gaseous, l iquid , and solid states of helium; the author 
is from the famed Kamerlingh Onnes Laboratory at Leiden. The second con­
tains two chapters, "Superfluidity (Theory)" and "Superfluidity (Experimental 
D a t a ) . " 

A more recent source of helium data is "Design Handbook for L i q u i d 
and Gaseous He l ium" by V . E . Isakson and I. M . Kroenke. It contains engi­
neering data for transport systems and equipment, physical properties, and 
the hazards of helium. The three main sections are: (1) l iquid helium storage, 
transport, and transfer, (2) helium liquid-to-gas conversion, and (3) gaseous 
helium storage, transport, transfer, purification, and compression methods. 

Thermodynamic properties of the gas over wide temperature and pressure 
ranges may be found in several publications. "The Physical and Thermo­
dynamic Properties of H e l i u m " issued by Whittakier Controls, covers gaseous 
helium from 147 to 6000 p.s.i.a. at temperatures ranging from — 4 4 0 ° to 
600 °F. Another volume is "Thermodynamic Properties of Hel ium to 
50,000 °K." by L i ck and Emmons, which gives the results of calculations over 
the pressure range 10~4 to 1000 atm. Included with the text are two Moll ier 
diagrams for helium. 

Many noble-gas applications have high purity requirements. Cernak's 
bibliography covers some of the purification methods for argon, helium and 
xenon. 

Acetylene 

Several books dealing with acetylene appeared over, a short period of 
time. The first was A C S Monograph No. 99, "The Chemistry of Acetylene" 
by Nieuwland and Vogt. Published in 1945, it is a brief but rather compre­
hensive account of the preparation, properties, and reactions of acetylene, 
together with an extensive classified bibliography. Three years later, E . D . 
Bergmann wrote "The Chemistry of Acetylene and Related Compounds." This 
book contains papers from three seminars presented at the Polytechnic Institute 
of Brooklyn, which emphasize recent developments. 

"Acetylene and Carbon Monoxide Chemistry" by Copenhaver and Bigelow 
appeared in 1949. M u c h of it is taken from the files of J . W . Reppe, a leading 
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German chemist in the field of acetylene chemistry. Reppe was originally 
given the task of writing this book. He was at best a reluctant author, and 
the present authors had to complete the job. 

Articles from Chemical Engineering Progress were collected and issued 
by the American Institute of Chemical Engineers under the title, "Acetylene 
Handl ing . " 

"Acetylene, Manufacture and Uses" by Hardie was published in 1965 and 
describes the developments and processes used in acetylene manufacture. 
European techniques are emphasized. Also published in 1965 is Sittig's "Acety­
lene" which describes the organic chemistry of foreign and domestic acetylene 
manufacturing processes. Other topics discussed are principles of safe handling, 
products and a prospectus for the future. The book depends heavily upon the 
patent literature for its technical data. 

The most up-to-date and comprehensive source of information on acetylene 
is the two-volume set by Mi l ler of the British Oxygen Company. Volume 1 
covers acetylene's physical properties, industrial history, and uses as a source 
of combustion. The second volume covers chemical properties and chemical 
uses. 

Carbon Dioxide and Dry Ice 

Outside of the general references already mentioned, there are only 
a few additional ones to list. Quinn's book "Carbon Dioxide" is an old (1936) 
but thorough treatment of the gas. He presents historical background, physical 
and chemical properties, manufacture of the solid and l iquid , and a number 
of applications. Chen's report gives the thermodynamic and transport prop­
erties of carbon dioxide in the gaseous state. Most of the recent pertinent 
data w i l l be found in journals. 

Hydrogen 

The principal new interest in hydrogen stems from its use as a rocket 
fuel and its potential use as a working fluid in nuclear rockets. There are, 
however, several pre-space books, such as Teed's "The Chemistry and M a n u ­
facture of Hydrogen," published in 1919, and Taylor's "Industrial Hydrogen," 
which cover some of the older uses. In 1935, Farkas' classic "Orthohydrogen, 
Parahydrogen and Heavy Hydrogen" was published. In this, Farkas describes 
the preparation, physical properties, and chemical behavior of the different 
forms of hydrogen. This book is now out of print, but copies are available 
from University Microfilms in A n n Arbor, Michigan. 

A more recent source of information on physical and thermodynamic 
properties is the "Hydrogen Handbook." The properties of the gases described 
—hydrogen, helium, and nitrogen—are given for cryogenic temperatures. In 
addition, there is a section that covers a necessary part of the modern l iquid 
hydrogen business—namely, its storage and handling. Along this same line 
is a related publication entitled, "Storage, Servicing, Transfer, and Handl ing 
of Hydrogen." It is useful mainly to organizations dealing with large amounts 
of l iquid hydrogen. Data are presented for pumping and recondensing systems 
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for l iquid hydrogen transfer. " L i q u i d Hydrogen Technology" is a report 
issued by General Dynamics. 

L i q u i d hydrogen can be prepared in a number of ways. A good summary 
of these techniques is disclosed in "Manufacturing Processes for L i q u i d H y ­
drogen" by Caras, which includes an excellent bibliography of over 400 
references. 

"Thermodynamic Properties of 20.4°K.-Equilibrium Hydrogen" by Shaffer, 
gives properties over a range of temperatures. Mull ins et al. published a re­
port entitled "The Thermodynamic Properties of Parahydrogen from 1 to 
22°K.". Kubin's report also contains the thermodynamic properties and i n ­
cludes a Moll ier chart for hydrogen from 300° to 20,000 °K. 

A number of methods are available for recovering hydrogen from gas 
streams, and there are two books important because of their treatment of 
these procedures. K o h l and Risenfield's "Gas Purification" provides good 
coverage. Katz's "Handbook of Natural Gas Engineering" covers some of the 
same material but goes more deeply into the business end of the industry; 
it gives information on oil-field development and operation and on the trans­
mission of gas to the user. 

Nitrous Oxide 

Although nitrous oxide is known for its use as an anesthetic and an aerosol 
food propellant, there is no comprehensive source of information on it . Both 
the Kirk-Othmer Encyclopedia and Gmelin contain some data, as does Mellor. 
Properties pertinent to the food industry and anesthesiology w i l l be found 
in books on these subjects. For the most part though, it w i l l be necessary 
to use the abstract journals to locate desired data. 

Refrigerant Gases 

The " A S H R A E Guide and Data Book" is probably the best reference 
source for the properties and uses of refrigerant gases. The latest edition 
was published in two volumes during 1964 and 1965. Recent refrigeration 
technology is reviewed and discussed in the International Refrigeration Con ­
gresses. The latest one was published in 1960. Publications of the Inter­
national Institute of Refrigeration (IIR) are also valuable for data. In 1962 
the IIR published a "Bibliographic Guide to Refrigeration 1953-1960." It is 
classified by subject and has entries for refrigerants. 

Since the user should know the dangers involved in using refrigerants, 
the Underwriters' Laboratories' report on hazards of common refrigerants is 
important. 

Information about refrigerant gases is contained in a few journals. The 
refrigeration journals contain data on refrigeration machinery, and they also 
contain data on the gases. Some of the more important ones are ASHRAE 
Journal, International Institute of Refrigeration Bulletin, Journal of Refrigera­
tion, and Kaltetechnik. 
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Anesthetic Gases 

Anesthetic gases do not approach the consumption figures of other indus­
trial gases, but they are important enough to deserve consideration. Out­
standing coverage of these gases is found in "The Chemistry and Physics of 
Anesthesia" by Adriani . This book contains chapters on the physical prop­
erties of gases and vapors, inorganic gas chemistry, analysis of gases, and 
flammabihty of anesthetics. Many anesthetic gases are listed, along with their 
physical and chemical properties. 

Halogenated compounds, such as chloroform, have been widely used as 
anesthetics and are still important. A short history, properties, and clinical 
applications of these anesthetics are covered in "Halogenated Anesthetics" 
by Artusio. 

Patent Classification 

M u c h specialized information about industrial gases can be found through 
patents. The most efficient collection of this information requires thorough 
knowledge of patents, their literature and classification, but the casual searcher 
can readily obtain valuable information from several common sources. 

For current patents the Official Gazette should be used. Another sig­
nificant source is the "National Catalog of Patents," a collection of U .S . 
patents from the fields of chemistry and engineering. These are arranged by 
Patent Office Classification and contain the same material as the Official 
Gazette. Volumes from 1961-1962 are available. The "International Index 
of Patents" is being issued as a subject index to U.S . and foreign patents. It 
covers chemical and electrical patents from 1790 to 1960 arranged in order 
by the Patent Office Classification. The 350,000 foreign patents have been 
assigned U.S . classification numbers, and a numerical index is also provided. 

Other sources of patent information are the journal and patent abstracting 
services, principally Chemical Abstracts. 

A unique source of current foreign-patent data is the Derwent Informa­
tion Service. It publishes abstracts of patents from England, Germany, Be l ­
gium, France, South Africa, Japan, Russia, and the Netherlands. Derwent 
covers primarily chemical patents, although for England and Germany al l 
patents are included. 

A newcomer to the scene is the "Science Citation Index." It allows one 
to find older patents that have been cited in ones recently issued. 

Familiarity with the U.S . patent classification system is necessary for 
a successful search for patents of interest. The patent classification system 
was designed for arranging patents in a logical subject relationship. It con­
sists of broad subject classes followed by more specific subclasses. One prob­
lem with this system is the overlapping subject matter and the lack of cross-
filing information on different subjects. Patents on gas separation may be 
found in Class 55, Gas Separation, as well as in Class 62, Refrigeration, Class 
23, Chemistry, and Class 202, Distillation. Considerable cross-checking be­
tween classes and subclasses is needed to find all the patents on a given 
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subject. The bibliography lists excerpts from the " M a n u a l of Classification" 
which are the principal U .S . patent classes that should be searched in a survey 
on industrial gases. The list is only partial, and the Manual should be consulted 
before any thorough searches are contemplated. 

Journals 

References to industrial gases in the journal literature are numerous. 
However, journals devoted entirely to industrial gases are rare. This presents 
a minor problem to the researcher. He is apt to find the information he seeks 
in any one of a number of journals. There are "gas" journals, but in most 
cases these are concerned with fuel gases. Generally, the chemistry and 
chemical engineering journals are the best sources for current information 
about industrial gases. A specific application w i l l , of course, appear in the 
journal pertinent to that application. Applications run the gamut from food 
to metallurgy. Examples are Aerosol Age and ASHRAE Journal. 

It would serve little purpose here to list titles of journals that from time 
to time publish data on industrial gases. Instead, some discussion on the index 
and abstract journals that may be used to locate wanted information is in order. 

The Applied Science and Technology Index publishes references to 85,000 
English language articles each year. Scientific as wel l as applied data are 
covered. There is no author index. A comparative newcomer is the British 
Technology Index. It is also a current subject guide, but gives references 
only to articles in about 400 British technical journals. Chemical Abstracts 
is the best source with its tremendous coverage of the world's chemical l i t ­
erature. Its author, subject, and keyword indexes provide a variety of avenues 
for finding desired information. For economic and market data Chemical 
Market Abstracts is useful. Figures for production, sales, and consumption 
are listed. New products and trade names can also be found. 

A current annotated index to the world's engineering literature is the 
Engineering Index. It has an author index, and its monthly issues cumulate 
annually. Subscription by broad subject category is now offered. Presently 
available are Plastics and Electrical and Electronics Engineering sections. 

The amount of current industrial gas literature that emanates from Gov­
ernment-supported work requires that something be said about applicable 
indexes. Technical Abstract Bulletin (TAB), Nuclear Science Abstracts, and 
Scientific and Technical Aerospace Reports (STAR), cover the bulk of the 
Government report literature. One must, however, be a Government con­
tractor to be eligible to receive T A B . T A B ' s unclassified material is listed in 
U. S. Government Research and Development Reports and is available for 
a price from the Clearinghouse for Federal Scientific and Technical Informa­
tion. The Clearinghouse provides subject searches of Government technical 
reports in addition to the sale of these reports. These services are available 
to the general public. References to the world's published aerospace literature 
is annotated and indexed in International Aerospace Abstracts (IAA). 
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Selected Applications 

The recent large growth rate in the use of cryogenic gases has resulted 
in a corresponding growth of literature. Whi le this literature does not quite 
fit into the industrial gas category, it depends so heavily upon industrial gases 
that mention of a few references is in order. Only a few of the more important 
books published during the last 15 years w i l l be listed. 

S. C. Collins, who developed the successful commercial hydrogen and 
helium liquefier now called the Collins Liquefier, also wrote "Expansion M a ­
chines for L o w Temperature Processes." He discusses refrigeration systems, 
engines and turbines for gas liquefaction, and expansion engines used to 
produce low temperatures. 

One of the first books to present the use of low temperature gases for 
engineering applications is Scott's "Cryogenic Engineering" published in 1959. 
Engineers find that it is valuable as a handy source of data for their calcula­
tions. Of the same vintage is "Experimental Techniques in L o w Temperature 
Physics" by G . K. White . Here the researcher has been provided with details 
for equipment design and techniques for utilizing liquefied gases. 

Not directed to any particular professional field is "Cryogenics, Research 
and Applications" by Sittig. It discusses the interesting possibilities of work­
ing with gases at low temperatures and putting these possibilities to work. 
Robert W . Vance, co-editor of "Appl ied Cryogenic Engineering," edited 
"Cryogenic Technology," a series of lectures given as a graduate course at the 
University of California. It is more sophisticated than "Appl ied Cryogenic 
Engineering" and is directed towards the laboratory scientist or researcher. 

L i q u i d helium is important in cryogenic research as a coolant for spe­
cialized equipment. Superconductors, conductors that lose al l electrical re­
sistance when cooled to nearly zero degrees absolute temperature, usually 
are surrounded by a bath of helium to produce a suitably low temperature. 
Devices that employ superconductors are becoming commercially significant. 

Fr i tz London in 1950 summarized the then-current theories on super­
conductivity. It was around this time that a renewed interest in this subject 
took place. Laue's book, "Theory of Superconductivity," was translated by 
Meyer and Band in 1952. A book by Bogoliubov was translated by the Con­
sultants Bureau in 1959. Other recent books on this subject are Bremer's 
"Superconductive Devices," Newhouse's "Appl ied Superconductivity," and 
Blatt's and Schreiffer's "Theory of Superconductivity." 

A family of gases that is enjoying industrial prominence is the fluoro-
carbons. Their importance has recently increased because of their use in the 
aerosol industry. Most of the pertinent data are contained in technical bul ­
letins published by the manufacturers, but a good starting place for a liter­
ature search is the "Aerosol" chapter in Kirk-Othmer. This chapter lists 
physical properties and also a capsule description of the industry and how 
it depends upon compressed gases. The rapid rate of rise in aerosol uses 
has resulted in an accompanying consumption of propellant gases. Besides 
the fluorinated hydrocarbons, nitrogen, nitrous oxide, carbon dioxide, and 
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some other gases are used in varying amounts as aerosol propellants. Two 
major volumes on this subject are "Pressurized Packaging" by A . Herzka and 
"Aerosols: Science and Technology" edited by H . R. Shepherd. Both are good 
reference texts. Herzka lists formulas for many products. Both provide lists 
of properties of various propellants and give information about their toxicity 
and special uses. Further information is given in Milek's "Fluorocarbon Gases." 
It presents data sheets for the various physical, chemical, and electrical prop­
erties of different gases. 

The steel industry is a consumer of vast quantities of industrial gases. 
More and more oxygen is being used to produce a ton of steel. Some less 
reactive gases are also being used. A few recent references to applications in 
the steel industry include Jackson's "Oxygen Steelmaking for Steelmakers," 
Kerr's bibliography, and Tsylev's book. 
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Sources of Information 
in the Field of Noble Metals 

LAURA A . M A G I S T R A T E 

Research and Development Department, Engelhard Minerals and Chemicals 
Corp. , Inc., Newark, N. J. 

Noble metal science and technology has its own consider­
able literature, a good deal of which is scattered among that 
of other industries. The literature searcher today must seek 
articles beyond those referred to in C h e m i c a l Abstracts , 
Meta l s Abstracts , and the new terminated "Bibliography 
of the Platinum Metals." This paper presents a critical and 
descriptive review of significant noble metal literature 
sources for practical guidance to workers in this and allied 
fields. The Bibliography includes Periodicals (including 
house organs), Books, Bibliographies, Reports, Bulletins and 
Annuals, Industrial Advertising Literature, selected Review 
Articles, and Patent Classes. 

The noble metals are generally considered to include silver, gold and the six 
platinum group metals—platinum, palladium, ir id ium, rhodium, ruthenium, 

and osmium. McDona ld , in a very readable and amply illustrated book entitled 
" A History of Plat inum," traces developments of the platinum metals—platinum 
in particular—from the first published reference in 1557 to 1890, the end of 
the European period of the history of platinum. 

Scope of the Industry 

Today's applications of the noble metals are, with minor exception, all 
industrial (15) . The electrical and electronics industries clearly use the largest 
quantities of the platinum group metals (and palladium in particular) as 
make-and-break contacts. Importance of these metals here rests on their 
reliability in transmitting electrical impulses that control equipment operation, 
such as telephone relays and electronic components for aerospace vehicles. 
The chemical industry finds considerable use for the platinum group metals 
because of their corrosion resistance. This subject is covered for metals and 
alloys, wi th a section in Part II on noble metals, in the A C S Monograph No. 
158 (14). Important uses by the chemical industry derive also from the marked 
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catalytic activity exhibited by the platinum metals. Significant proportions of 
the platinum group metals are employed in spinnerets for synthetic fiber man­
ufacture, in thermocouples, in laboratory ware, and as industrial protective 
coating (29) . The glass industry uses platinum or an alloy with 10% or more 
rhodium as a material of construction because most other possible materials are 
attacked more or less by molten glass (11, 24). A concise and authoritative 
chapter on the techno-commercial aspects of the platinum group metals can 
be consulted in the 1959 "Report of the Committee on Refractory Metals," 
prepared on request of the Materials Advisory Board of the N A S - N R C . A 
comprehensive survey of recent technical and economic progress relative to 
the production and use of the platinum metals in their various forms is pre­
sented as Canadian Mineral Report No . 3. For summary articles on industrial 
applications of the platinum metals the reader is referred to articles by 
Betteridge and Rhys (2) , Dowson (9) , Peckner (22), and by personnel of 
Matthey Bishop, Inc. (23). Silver, which for centuries was used for coinage and 
silverware, has in recent years been extensively applied in industry, e.g. in 
catalysis, in solders and brazing alloys, in the electrical and electronic indus­
tries, as also in the photographic, electroplating, and battery industries (30). 
The dental and medical professions consume important quantities of silver. 
Go ld production continues to be absorbed mostly by governments and central 
banks as currency backing, while its non-monetary uses are principally indus­
trial , e.g., as protective and decorative coatings for other materials, as coatings 
on aircraft engine shrouds, and earth satellites to provide protection against 
heat and corrosion (31). W i t h these as examples of some of the end-uses for 
noble metals, it is little wonder that the literature of the noble metals is equally 
widespread and affords the searcher a difficult, if not frustrating, path to follow. 

General References 

Bibliographies. The classical starting point, if one is searching the plati­
num metal literature through 1950, is the "Bibliography of the Platinum 
Metals." This "Bibliography," known also as the "Howe-Baker Bibliography 
of the Metals of the Platinum Group," sought to make the record of the chem­
istry and physics of these metals as complete as possible. The first of its several 
volumes, which appeared as Publication No. 1084 of the Smithsonian Miscel ­
laneous Collections, covered the literature for the period 1748-1896. This 
volume was compiled by Prof. James Lewis Howe of Washington and Lee 
University. The second volume, compiled jointly by Prof. Howe and D r . H . C. 
Holtz , was published as Bulletin 694 of the U . S. Geological Survey. This 
second volume, which supersedes and extends the references of the first volume 
to 1917, also cites a most important work omitted at the time of publication 
of the first volume, namely, C. Claus' posthumous publication entitled " F r a g ­
ment einer Monographic des Platins und der Platinmetalle, 1865-1883." Claus' 
work, of which only 300 copies were printed by the St. Petersburg Academie 
des Sciences, is a critical bibliography; owing to the author's unique knowledge 
of the platinum metals, it is considered a very valuable work. Later volumes 
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of the Howe Bibliography were carried forward jointly by Prof. Howe in col­
laboration with the technical staff of Baker & C o , now part of Engelhard 
Industries. These efforts culminated in three decennials, respectively covering 
the literature for the periods 1918-1930, 1931-1940, and 1941-1950. 

A n example of a metallurgical bibliographical work is that by Haughton 
and Prince on the constitutional diagrams of alloys. 

Since 1958 Chemical Abstracts has prepared a collection of review papers 
in chemistry. These compilations, originally termed "Bibliography of Chemical 
Reviews," and later "Bibliography of Reviews in Chemistry," have been 
searched for coverage of the platinum group metals, silver and gold. Those 
references which were considered to be of primary interest in the field under 
consideration are cited as Review Articles in this paper. These annual 
bibliographical review publications since the start of Vo l . I l l (1960) have 
included keyword and author indices. 

A n experimental publication, produced as a prototype of a series of annual 
indices (each series intended to cover a selected specific topic) , entitled 
"Platinum Metals 1962—An Experiment in Specialized Bibliographies," has 
been compiled by the American Chemical Society ( A C S ) . Made up of a 
keyword-out-of context ( K W O C ) index and a complete author index, this 
compilation includes a total of 742 titles to the periodical literature encompass­
ing the platinum metals as well as all the appropriate papers covered in the 
complete 1962 coverage of Chemical Titles. 

Encyclopedias, Handbooks, Texts. Only those works which include 
authoritative, informative sections on the platinum group metals and /or silver 
and gold are reported here. 

The Kirk-Othmer, "Encyclopedia of Chemical Technology," now going 
into its second edition, and the more concise, "Encyclopedia of Engineering 
Materials and Processes" by Clauser et al. are important works. 

The A S M ' s "Metals Handbook," Hampel's "Rare Metals Handbook," 
Smithells' "Metals Reference Book," "Gmelin's Handbuch der Anorganischen 
Chemie," and Uhlig's "Corrosion Handbook" are indispensable handbooks. 

To the list of texts must be added such noteworthy books as Hansen and 
Anderko's "Constitution of Binary Alloys," the Vines and Wise book "The 
Platinum Metals and Their Alloys," and Semchysen and Harwood's book "Re­
fractory Metals and Alloys." Among the foreign sources are Plaskin's 1958 
book in Russian, whose translated title is "Metallurgy of the Noble Metals," 
and three old, but excellent German references: Raub's "D ie Edelmetalle und 
ihre Legierungen," Sterner-Rainer's "Die Edelmetall-Legierungen in Industrie 
und Gewerbe," and Houben's "Siebert Festschrift." 

Periodicals. The periodical literature concerned with noble metals i n ­
cludes two leading house organs and numerous other technical journals, some 
of which are produced by technical societies. 

The term "house organs" has been used variously to embrace literature 
equivalent to journals, literature containing advertising materials, and litera­
ture published for employees and stockholders. Of these, house organs cate­
gorized as equivalent to journals are most valuable as sources of technical 
information. For the platinum metals, and to some extent for gold and silver, 
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two quarterly publications are noteworthy. One is Platinum Metals Review, 
undertaken in January 1957 by Matthey Bishop, Inc. The other is Engelhard 
Industries Technical Bulletin, launched in June 1960 by Engelhard Industries. 
Both publications include a patent-abstracts section and annual indices. The 
Chamber of Mines of South Africa, in 1968, started publication of the Gold 
Bulletin. 

In addition to the house organs cited, the industry can rely on numer­
ous leading technical journals for current awareness in the technology of noble 
metals. Oldest in the field and devoted exclusively to platinum metals is the 
Russian publication Izvestiya Sektora Platiny i Drugikh Blagorodnykh Metallov. 
Also in the foreign field is the Italian Bollettino metallografico. Mensile di Metal-
lurgia dei Preciosi e di Leghe Odontoiatriche. (The writer could not ascertain 
whether this publication is still being issued.) There is also the international 
monthly medium entitled Journal of the Less-Common Metals which reports 
on the advancement of the chemistry and metallurgy of the so-termed less-
common metals, and therefore includes references to the platinum group 
metals. Frequently Inorganic Chemistry w i l l carry pertinent articles. For 
articles on catalysis using platinum metals, the searcher may profitably consult 
the Journal of Catalysis, Kinetika i Kataliz, and Journal of the Research Insti­
tute for Catalysis, Hokkaido University. Again, catalysis is within the scope 
of subjects included in the Journal of the American Chemical Society, Journal 
of Organic Chemistry, Journal of Chemical Physics, Journal of Physical Chem­
istry. The series edited by Chalmers and entitled Progress in Materials Science 
(incorporating Progress in Metal Physics) contains a good article by Massalski 
and King . 

Comprehensive metallurgical coverage of the noble metals can be had 
by referral to Metals Abstracts, the result of a merger in 1968 between the 
British publication Metallurgical Abstracts and the American Society for Metals' 
Review of Metal Literature. 

Industrial Advertising Literature. The trend in recent years toward more 
technically-oriented industrial advertising literature is doubtless tied in with 
the trend toward engaging technically trained sales and purchasing personnel. 
To the literature searcher this is significant because the end result has been 
another body of literature to which he can turn. Many advertising brochures 
and /or data files, as others are termed, are in effect themselves comprehensive 
literature searches. Others include a section on the literature, supplemented 
at times by a listing of a company's technical staff papers delivered before 
learned societies and /or published in the technical journals, and germane to 
the subject of the brochure. A separate listing enumerates such literature 
relating to the platinum group metals, gold and silver, and their applications. 

Statistical Data . The U . S. Bureau of Mines produces statistical data for 
the platinum group metals, gold and silver, quarterly and annually as separate 
sections of the serial Mineral Industry Surveys. Additionally, this government 
body also annually produces mineral commodity reports in these fields, pub­
lished singly at first in the form of preprints, then later collected with al l other 
mineral commodities in a volume entitled "Minera l Facts and Problems." For 
silver data, Handy & Harman publish an annual market review. A l l these 
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statistical data are supplied as wel l to the publishers of American Metal Market 
who also produce an annual publication entitled "Meta l Statistics." The latter 
reflects statistics of the various other metal industries as well . 

Other Guides. A useful annotated guide to metallurgical literature which 
includes works dealing in part with noble metals is the Special Library Asso­
ciation's world-wide "Guide to Metallurgical Information." 

Indispensable for those concerned with general metallurgical classifica­
tion, is the joint A S M - S L A undertaking entitled "Metallurgical Literature 
Classification." 

A list of pertinent U.S . Patent classes and subclasses is also included in 
the Bibliography. 

Specific Literature and Report References 

A few of the more comprehensive reference sources covering specific 
areas of the technology of the platinum group metals, silver, and gold are 
cited here (20). These are major works produced as reports, literature sur­
veys, or as articles in learned journals—all of which are characterized by con­
siderable references to prior art in the fields under consideration. 

Plat inum Group Metals. Considerable material exists on the properties 
of the platinum group metals (6, 7). For tensile properties, A S T M ' s "Special 
Technical Publication No. 272" is particularly useful. A group of reports by 
Carreker at General Electric are of interest to searchers of data in the realm 
of tensile deformation of platinum, or on creep of platinum. For data and 
theory concerning electrical conductivity (5) , oxidation resistance and me­
chanical properties of pure metals, their alloys and binary compounds (8,21), 
the technical documentary report by Fuschillo and Lindberg is pertinent. Deal ­
ing specifically with high-temperature oxidation of the platinum metals and their 
alloys is a review paper by Betteridge and Rhys (12) given at the First Inter­
national Congress on Metallic Corrosion. Thermoelectric properties of the 
noble metals and their alloys can be searched in the translation of a paper by 
Rudnitskii . Physical, chemical, and mechanical properties of rhodium and 
ruthenium have been dealt with in the literature survey by Love issued as 
W A D C Report 57-666 in connection with a study undertaken on the selection 
and evaluation of rare or unusual metals for application to advanced weapon 
systems. Melt ing point, hardness and ductility of ruthenium, osmium and 
ir idium have been investigated by several organizations searching for metallic 
materials capable of some degree of useful service at very high temperatures 
(up to 1200°C) . Results have been reported by Baird in Associated Electrical 
Industries Report No. A-843. 

From Battelle Memorial Institute have come some excellent reports con­
cerning platinum group metals. A literature survey, written as a guide to 
planning experimental work on these metals and as a means for revealing 
areas in which investigation is needed, was undertaken for the U.S . Office 
of Naval Research. This first B M I report surveys the literature of the past 50 
years on the properties of the metals and on the constitution of their binary 
alloys. Entit led "High-Temperature Properties and Al loying Behavior of the 
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Refractory Platinum-Group Metals," this 1959 report by Douglass, annotated 
with 281 references, was used as a basis for experimental work also reported 
by Douglass in 1961 under the same title. The latter report is concerned with 
the strength properties of the more refractory platinum metals—rhodium, 
ir idium, osmium and ruthenium—at high temperatures. Papers related to this 
program at Battelle have been published by A S T M and A I M E ; these, along 
with others still in press, are listed in the 1961 B M I report. 

In the analytical field, references to the period 1915 to 1940 covering 
some 800 papers dealing with the inorganic and analytical chemistry of the 
platinum metals were included in an extensive review article by Gilchrist (10). 
Smith's 1947 volume entitled "Sampling and Assay of the Precious Metals," 
may also be consulted along with the more valuable up-to-date three-part 
"Treatise on Analytical Chemistry" edited by Kolthoff and Elv ing . Only seg­
ments of this multi-volume work have been completed. The section by T. S. 
Walsh and E . A . Hausman entitled "The Systematic Analytical Chemistry of 
the Platinum Metal Elements" was published in 1963 as Vo l . 8, Part II , Section 
A of the "Treatise." 

Recent metallurgical research has made increasingly exacting demands 
on the analyst, requiring both closer specification limits within which alloys 
must be produced and also reduced tolerances towards deleterious trace ele­
ments. For platinum, such aspects have been studied and reported in papers 
by Ki l l i ck and Morris (13), L inco ln and Kohler (17), to cite a few. A sub­
stantial work of merit includes a chapter by Lewis in F . E . Beamish's book on 
the spectrochemical analysis of the platinum metals. Although optical emission 
spectroscopy continues to make a major contribution in these analyses, greater 
accuracies and sensitivities are being sought. Useful supplementary tech­
niques have been reported by Bills (3). Recent research along these lines for 
silver w i l l be referred to subsequently under that heading. X-ray spectroscopy 
has been applied by Lincoln and Davis (16) in the quantitative determination 
of platinum in base reforming catalysts. 

In the field of catalysis, the searcher w i l l find that most references deal 
with platinum and, to a lesser extent, with palladium, since these are the two 
platinum group metals most widely used in various commercial scale reactions. 
Whi le literature references to catalytic applications are very numerous, there 
are but two titles which concern themselves with catalysis over platinum metals: 
the one by Rylander, the other by Augustine. Among short reviews is a pub­
lished state-of-the-art paper by Rylander and Cohn (28). Another older 
review by Connor (4) covers platinum reforming catalysts and includes 280 
references to the literature. 

Two general works which at times include reports of work on platinum 
metal catalysis are the Reinhold series entitled "Catalysis" and the Academic 
Press series entitled "Advances in Catalysis." To these general sources can 
also be added Bond's book on "Catalysis by Metals"; the periodical literature 
on catalysis has been referred to previously. 

International conferences on catalysis, scheduled over four-year periods, 
have resulted in collected papers of significance, many of which deal with 
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the platinum group metals. The first such conference, held in Philadelphia 
in 1956, published its papers in Vo l . I X of "Advances in Catalysis." The sec­
ond conference, held in Paris in 1960, produced two volumes entitled "Actes 
du Deuxieme Congres International de Catalyse" ( i ) . The third conference 
was held in 1964 in Amsterdam; the fourth, in 1968, in Moscow. 

A useful source concerned with catalytic reactions with ruthenium, rho­
dium and iridium is the "Annotated Bibliography on Ruthenium, Rhodium, and 
Iridium as Catalysts" compiled by Rea and Bebbington. More than 300 
selected abstracts of papers and patent specifications covering the period 1881 
to mid-1959 are included. They are systematically arranged in sections dealing 
respectively with the hydrogenation of organic compounds, other reactions 
of organic compounds, reactions with inorganic compounds, and catalyst prop­
erties. Several indices (by catalyst, by author, by patent and by reaction-
reactants and products) make this volume easy to use. 

Noble metals and their alloys have long been recognized as the most 
reliable sensing elements for high temperature measurements. The most recent 
periodic symposia on temperature measurement and control was that spon­
sored jointly by The American Institute of Physics, The Instrument Society 
of America, and The National Bureau of Standards ( N B S ) . The collected 
papers of this Fourth symposium held in 1961 appear in Reinhold's book 
"Temperature—Its Measurement and Control in Science and Industry." As a 
definitive source of data on temperature measurement, this work stands alone. 
V o l . I l l , Part 2 can be profitably consulted for the most comprehensive litera­
ture treatment of the platinum metals in temperature measurement. 

The N B S has for many years been associated with various programs 
carried out in cooperation with scientific and industrial bodies requiring funda­
mental information in a given field. For several years studies have been in 
progress in the field of thermocouples. Among NBS's noteworthy reports 
pertinent to such application of platinum metals are Circular 561 by Shenker 
et al. on temperature-e.mi. reference tables for thermocouples, Caldwell 's 
Monograph 40 on thermocouple materials, and Monograph 27 entitled " B i b l i ­
ography of Temperature Measurement." 

Corporate publications in this field include the 1961 publication "The 
Platinum Metals in Thermometry" by Engelhard Industries, L t d . Data herein 
are, however, oriented to British standards. Covering this same subject, but 
oriented to U.S . standards, is a publication in preparation by Engelhard 
Industries. In addition, "Noble Metal Thermocouples," compiled by Johnson, 
Matthey & C o , L t d , also merits mention here as a useful corporate pub­
lication. 

The field of electrical contacts is served by the general "Bibliography and 
Abstracts on Electrical Contacts," published by the A S T M in 1944, and cover­
ing the period 1835-1943. The work, which includes also references to noble 
metal contact materials, methods of testing, and on the interruption of elec­
trical circuits, has since been up-dated yearly. Excluded are patents on contact 
materials and other phases of the operation of contacts. The latter can be 
found in the appendix of Addicks ' book on "Silver in Industry." A n engineer-
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ing seminar on electrical contacts held in 1962 at the University of Maine 
recently published the collection of papers presented; among these is the 
Vines' paper on "Platinum Metals Plating." 

O n the subject of "Electrodeposition of the Platinum Group Metals," 
Re id (25) has reported most comprehensively citing 95 references. 

Gold and Silver 

Compared with the literature of the platinum group metals, that of gold 
and silver is rather sparse and, for the most part, of not too recent vintage. 

Go ld . A long-standing reference work on the "Metallurgy of Go ld , " 
authored by Rose and Newman, appeared last in its 7th edition i n 1937. A 
most valuable and welcome addition to the literature of gold is the book edited 
by Wise and entitled " G o l d : Recovery, Properties and Applications." 

In A p r i l 1959, the Canadian Department of Mines and Technical Surveys 
in conjunction with the Canadian Metal Min ing Association jointly sponsored 
a program aimed at increasing industrial uses of gold. As part of the project, a 
literature survey was conducted and published as Canadian Mines Branch 
Information Circular No . 116. This bibliographical survey titled "Physical 
Metallurgy and Uses of Go ld , " covers the ten-year period 1950-1959. The 
survey has been restricted exclusively to the physical metallurgy and uses of 
gold, and does not include medicinal, nuclear physics, analysis, and extractive 
metallurgy references except where these fields and that of the survey overlap. 
Another similarly sponsored publication has issued as Canadian Mines Branch 
Circular No . 129. The latter presents most of the relevant and currently avail­
able physical, chemical, and metallurgical data on gold and its alloys, with 
over 200 references to sources for these data. The Gold Bulletin must be i n ­
cluded also. 

A n interesting field of research using inorganic films of gold for meeting 
aerospace environment requirements, particularly for solar energy absorption, 
has provided considerable data collected in Parts I and II of A S D - T D R - 6 2 - 9 2 
by Langley et al. 

Linco ln and Kohler, working with emission spectrographic analysis, have 
reported on the determination of trace impurities in gold (18). 

Silver. For the literature of silver, apart from that appearing in books 
on plating, soldering, brazing, electrical contacts, or otherwise related indus­
trial end-use applications, the 1940 book by Addicks on "Silver in Industry" still 
remains among the classic references. A recent book by Butts and Coxe is of 
value here. Two review papers on brazing of particular value are referred to 
here: The one by Rhys and Betteridge (26), the other by Rhys and Berry (27). 

Because of the considerable interest in high-purity fine silver, mention 
is made here of the Lincoln and Kohler paper on the determination of low 
concentration impurities in high-purity fine silver (19) . In the field of tensile 
deformation of silver, Carreker has reported extensively. 

Silver, as wel l as platinum and palladium, finds use in fuel cells. Four 
important volumes based on papers presented before the A C S fuel cell symposia 
are pertinent in this field. A fifth is in press. 
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Preparation 75:84 
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R E C E I V E D June 6, 1963. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at the 
143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1968. 
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Literature of the Science 
and Technology of Ceramics, 
Including Enamels and Glass 

R O B I N R. B. M U R R A Y 

State University of New York, College of Ceramics at Alfred University, 
Alfred, N. Y. 

Since the ceramic field has developed to an important mate­
rials science within the last century, available sources of 
literature have expanded proportionately. A general review 
of ceramic literature is given, followed by more specific 
coverage of clays, enamels, glass, porcelain, building mate­
rials, and electroceramics. Since they are covered elsewhere, 
cement and concrete and abrasives and refractories are not 
included. Ceramic literature can be found in the form of 
books, periodicals, government documents, patents, news 
media, and translations with reference to the related ab­
stracts, indexes, and bibliographies. Pertinent publications 
have been included in the selective bibliography supple­
menting the text. Although brief reviews of most sources 
are included, the majority of the more significant books 
have merely been marked with an asterisk in the 
bibliography. 

Chemistry, physics, geology, crystallography, metallurgy, electrochemistry, 
and many other sciences contribute considerably to the science of ceram­

ics. Owing to this, much pertinent research data must be ferreted from various 
other sources. 

This, however, was not originally the case. Dates of the origin of ceramics 
and glass are not known, but pottery is shown on Egyptian artifacts dated 
before 6000 B . C . (29), and it is known that glass was being used for utensils 
and jewelry before 3000 B . C . Even enameling was known in Europe and Asia 
several centuries before Christ (15). 

It is from this crude beginning, when ceramic materials were improved 
by trial and error, that the field of ceramics became a dynamic science. One of 
the recognized fathers of this science was Hermann August Seger, who spent 
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his short life concentrating on scientific research in ceramics. H e contributed 
many original and extensive papers from 1870 to 1893. 

Even the definition of "ceramics" was evasive for many years i n this 
country, unti l in 1920 a special committee of the American Ceramic Society 
proposed that ceramic industries include burned clay, cementing materials, 
glass and glassware, enameled metal products, refractories, abrasives, and 
electrical and thermal insulating materials (8). Recently, the term has been 
defined as "the technology and art concerned with the manufacture from inor­
ganic, nonmetallic substances and materials of products that are subjected to 
a high temperature during manufacture or use" (34) or " a l l engineering mate­
rials or products that are chemically inorganic, except for metals and metal 
alloys, and are usually rendered serviceable through high temperature proc­
essing" (27). 

During the last 40 years, the ceramic industry has been changing rapidly. 
A new field, ceramic-metal systems, is developing from the basic ceramic sci­
ence. This area now includes ceramic-to-metal seals, vitreous enameled metals, 
and glass-lined containers, to name only a few. Electronic ceramics is another 
new field which is arising mainly from whitewares, through developments i n 
such products as spark plugs, electrical porcelain, and dielectric insulators. 
Other products which are included in this category are semiconductors and 
ferrimagnetic materials. 

W i t h the demand for materials having such properties as high tempera­
ture resistance and chemical inertness in this space age, ceramics has expanded 
from the traditional technology of the silicates to include that of the borides, 
carbides, nitrides, oxides, and silicides (20). 

General References 

Ceramics is now a broad field to cover, and separate chapters in this book 
w i l l be devoted to the literature of both abrasives and refractories and cement 
and concrete. Space does not allow a listing of all pertinent great books here, 
but a selective bibliography follows, whose entries include references to other 
recognized literature in each specifically related field. 

Several standard reference series have good inclusive sections on the 
science and technology of the various branches of ceramics like glass, pottery, 
abrasives, enamels, clay, refractories, etc. Such sources include the "Encyclo­
pedia Americana," the "Encyclopaedia Britannica," the "Encyclopaedia of the 
Ceramic Industries," and the "Encyclopedia of Engineering Materials and 
Processes." These are good preliminary sets and generally have pertinent 
references appended. 

Abstracts, Indexes, and Information Services. Dur ing the development 
period, ceramists had the forethought to organize professional societies. The 
British Ceramic Society, American Ceramic Society, and Society of Glass Tech­
nology have been exchanging information since close to the turn of the century. 
The British Ceramic Society was originally called the Ceramic Society and 
still publishes Transactions, including British Ceramic Abstracts and various 
ceramic papers. In 1964 the Society introduced two additional series: the 
Journal, which releases Society activities in reports, wi th development surveys 
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and book reviews, and the Proceedings, which contains "sets of papers pre­
sented at certain specialized meetings of the Society" (30). The Society also 
cooperates with the European Ceramic Association in classifying British Ce­
ramic Abstracts according to the D . E . C . (Documentation Europenne Cerami-
que) classification system. 

Ceramic Abstracts is published separately in the Journal of the American 
Ceramic Society and is indexed annually by author and subject. It contains 
abstracts of books, periodical articles, ceramic papers, and patents. The Jour­
nal is published monthly and includes papers "related to the silicate industries" 
(17). The American Ceramic Society Bulletin includes the proceedings of 
Society's conferences and other information related to ceramic industrial devel­
opment. To simplify usage of these periodicals, the Society has supplied 
"Indexes to Publications of the American Ceramic Society Journal, 1918-1955, 
American Ceramic Society Bulletin, 1922-1955." 

The American Chemical Society has also contributed greatly to the ceramic 
field by the services offered in Chemical Abstracts. This series contains ab­
stracts of selected literature related to those fields of present-day ceramics 
which have been previously untapped by the ceramic scientist. U n t i l 1962 
ceramic entries were included in Section 19 (Glass, Clay Products, Refrac­
tories, and Enameled Metals) and Section 20 (Building Materials—Cement, 
Concrete, and Other Building Materials) . In the current classification of 80 
sections (rather than the original 30) , this basic information is in Section 57 
(Ceramics) and Section 58 (Cement and Concrete Products). The important 

point is that related ceramic information has become more related to the 
specific sciences and may be found in sections such as Surface Chemistry and 
Colloids, Phase Equil ibriums, Thermodynamics, Crystallization, Spectra, Inor­
ganic Chemicals, Industrial Inorganic Chemicals, Mineralogical and Geological 
Chemistry, etc. Annual and cumulative indexes have likewise increased index­
ing terms and cross-references as the field has expanded. 

To speed up the availability of scientific literature, the American Chemical 
Society initiated an indexing service in 1960, entitled Chemical Titles. This 
covers 600 selected titles including ceramic periodicals such as the Journal of 
the American Ceramic Society and Steklo i Keramika. The series includes an 
author and keyword index and has current "tables-of-contents" of a number 
of significant journals. This is a useful service although the system does not 
have the same permanent reference value as Chemical Abstracts. 

L i k e the British Ceramic Society, LTnstitut de Ceramique Francais classi­
fies ceramic literature according to the D . E . C . classification system in a 
monthly Bulletin de Documentation Ceramique published in Vlndustrie 
Ceramique. This service is available in classified card form, and even when 
the abstracts are written in French, they are still useful. O n a similar basis, 
Deutsche Keramische Gesellschaft classifies the abstracts of ceramic literature 
which are published in their Berichte. 

It is encouraging to note that the international ceramic organizations are 
coordinating their abstracting efforts more as time goes on. Comparative organi­
zations which contribute to the professional ceramic literature are the Ceramics 
Research Association of Hai fa , the New Zealand Pottery and Ceramics Re-
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search Association, the Canadian Ceramic Society, the Expanded Shale, Clay , 
and Slate Institute, the Indian Ceramic Society, the National L ime Association, 
and the Associacao Brasileira de Ceramica. In August 1965, the first volume 
of the Journal of the Australian Ceramic Society was started (2) . This general 
list alone shows some of the many sources which can be contacted and which 
are considered to be the official ceramic authorities. 

Periodicals. To discuss the many pertinent trade journals would be a 
major project, but a few titles must be mentioned. Ceramic Age and Ceramic 
Industry are the two recognized news media for the United States. They have 
monthly advertisers' indexes, annual editorial indexes, technical articles, and 
convention announcements and reports. Such reports, articles, and activities 
are published for the western ceramic industries in Ceramic News. British 
industrial news is similarly covered in Pottery Gazette and Glass Trades Re­
view and Ceramics, a journal of the British Pottery Managers' Association. The 
merit of several other foreign periodicals should also be considered. Abstracting 
services are published regularly in Szklo i Ceramika, Tonindustrie Zeitung und 
Keramische Rundschau, Silicates Industriels, Sprechsaal fur Keramik-Glas-
Email-Silikate, and Ziegelindustrie. Several of these journals also include 
industrial news and abstracts of patents. 

The journal field can hardly be abandoned without referring to several 
good house organs supplied by various industrial concerns. A news media of 
the ceramic industry, the Ceramic Forum is published by the O. Hommel Co. , 
and Silicate P's ir Q's is available from the Philadelphia Quartz Co . The 
Monthly Bulletin for the Ceramic Industry of C . E . Ramsden & Co. in England 
is a good little publication containing a ceramic technical or educational review 
in each issue. More scientific house organs include Asahi Kasei Seni No Kenkyu 
from the Asahi Chemical Co. , Japan and Radex Rundschau of the Austro-
American Magnesite Co. In Austria. 

Books. Although ceramic books cannot be reviewed in detail, the recog­
nized basic books are marked with an asterisk in the accompanying bibliogra­
phy. Of the numerous relevant books published in the last decade, those of 
Kingery, Kirkendale, Lee (which contains a chapter on dental porcelain), 
Norton, Salmang, Insley and Frechette, and Searle must be mentioned. These, 
together with the three-volume series, "Ceramics," by E . P. McNamara , and 
"Phase Diagrams for Ceramists," are the wel l known authorities on ceramic 
science and technology. Reference to books which were considered appropriate 
for al l fields of ceramics in earlier years, is available in "Reference List of 
Ceramic Books" (16), compiled by the American Ceramic Society. 

Proceedings. A number of conferences are also noted in the bibliography, 
such as the Transactions of the International Ceramic Congress, which is a 
biennial record of progress in the ceramic world. In most cases, only the latest 
convention has been cited in the bibliography, but al l previous proceedings 
should be considered. Another significant example of this type of literature 
was shown in 1950 when the British Ceramic Society celebrated its Jubilee 
with a symposium "to survey the growth of the practice, the technology, and 
the basic science of ceramics" (14) in the words of the eminent British sci­
entist Arnold Trevor Green, who with G . H . Stewart edited the symposium in 
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"Ceramics: a Symposium" (14). In 1959, Green was honored by the Society 
with the publication of "The A . T . Green Book." G . H . Stewart also edited 
reports of two "Science of Ceramics," conferences which were held under the 
auspices of both the British and Dutch Ceramic Societies in 1961 and 1963. 

Dictionaries, Encyclopedias, and Handbooks. Annual reviews of ceramic 
industrial materials, activities, production, etc., are included in the "Ceramic 
Data Book," "Pottery Gazette and Glass Trade Review: Reference Book and 
Directory," and a few other annual issues of related periodicals, such as Mate­
rials in Design Engineering (24) and Ceramic Industry (7). Similar foreign 
information and statistics can be located in such publications as "Jahrbuch fur 
Keramik, Glas, E m a i l " and "Sprechsaal Silikat Jahrbuch" by Kalsing. 

As in most fields today, the ceramist has the advantage of state-of-the-art 
reports in his own and related fields. Examples of these would include "Prog­
ress in Ceramic Science," edited by J . E . Burke, "Progress in Appl ied Materials 
Research," "Progress in Solid State Chemistry," "Reports on the Progress of 
Appl ied Chemistry," published by the Society of Chemical Industry (London) , 
"Sol id State Physics," and "Special Ceramics," edited by P. Popper (see Pro­
ceedings). Many other such "Advances i n " or "Progress of" series are appro­
priate and are published by such companies as Interscience (Wi l ey ) , Plenum 
(Consultants), or Pergamon (Macmi l lan) . These publications are now making 
it much simpler to keep abreast of current developments in the adjoining fields 
of interest. 

Standards and Specifications. Established American standards and specifi­
cations have been prepared by many scientific committees of the American 
Society for Testing and Materials and published in book form. The " A S T M 
Standards 1964" now has 32 parts consisting of specifications, methods of test­
ing, definitions, and recommended practices needed for the production, pro­
curement, and testing of engineering materials. Parts 8-14 are particularly 
related to ceramics, Part 13 being entitled "Refractories; Glass; Ceramic Mate­
rials." These volumes are revised annually. In addition, compilations of re­
ports, symposium papers, and other technical publications in the materials field 
are published by the A S T M . Useful standards are also available from the 
British Standards Institution and U.S . federal and military agencies. 

Statistics. In the ceramic industry it is difficult to find true over-all statis­
tics owing to the fact that so many of the products are merely parts of other 
manufactured items. Household appliance enamels and semiconductors are 
examples. However, general statistical information is available in the "Uni ted 
States Census of Manufacture" of the U.S . Bureau of Census, and although 
the coverage is not as detailed, statistics are also reported in "Minerals Year­
book, Mineral Facts and Problems" (which includes bibliographies) and 
"Commodity Year Book." In any case, it is always wise to contact the appro­
priate state authorities if detailed local industrial statistics are required. The 
"Growth and Development of the Nonmetallic Mineral Industries" by Oliver 
Bowles and C. W . Justice gives a 50-year survey with statistics of various 
branches of the ceramic industry. E . E . Pratt's "Pottery Industry," though old, 
includes a good survey of pottery statistics and useful information for industrial 
manufacture. Incidentally, the Technical Aids Branch of the U .S . International 
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Cooperation Administration published a series of reports in 1959 which con­
tained plant requirements for the manufacture of various products including 
ceramic dinnerware, kitchen earthenware, building brick, sanitary ware, glass 
containers, and others. 

To follow the student ceramic research activities in the United States, 
P h . D . theses are normally included in Dissertation Abstracts, and masters' and 
P h . D . theses are listed annually in one of the early issues of the Ceramic 
Abstracts (4). The source and availability of these theses are also given. In 
some cases, bachelors' theses are abstracted at individual colleges, as they are 
annually at the State University of New York College of Ceramics at Alfred 
University in the Monthly Progress Report (26). 

Ceramic Art 

Even though we are presently considering the literature of ceramic science, 
information related to ceramic art cannot be neglected. In many available art 
volumes, materials and technical procedures are discussed. Some of the recog­
nized books in this field are the classic, " A Potter's Book" by Bernard H . Leach, 
"The Potters Craft" by C. F . Binns, and "Ceramics for the Artist Potter" by 
Frederick H . Norton. Other related books which should be mentioned here 
are "C lay and Glazes for the Potter" by Daniel Rhodes, "China Mending and 
Restoration" by C. S. M . Parsons and F . H . C u r l , and "Mosaics" by Joseph L . 
Young. For further information in pottery and ceramic art, Ceramic Abstracts 
should be consulted. The Art Index is another basic source which has been 
supplemented by the "Index to Art Periodicals" compiled by the Ryerson 
Library , Art Institute of Chicago. 

In searching for ceramic literature, if one decides that a good book, a 
library's card catalog, or a pertinent reference such as the "Encyclopedia of 
Chemical Technology" w i l l not suffice, other sources must be considered. To 
carry out a complete literature investigation for a research project, no stone 
may be left unturned. The location of one article reporting research which has 
already been completed can save an institution thousands of dollars. In 
addition to the abstracting services published by professional societies, as 
previously discussed, Applied Science and Technology Index, previously known 
as the Industrial Arts Index, Engineering Index, Science Abstracts, and Solid 
State Abstracts should be consulted. Another fairly recent introduction has 
been the Science Citation Index, which is based on an "article reference" 
principle. This service discloses other references in which a certain article has 
been cited and lends a new aspect to literature searching. By using these 
sources and other more specific abstracting or indexing services, such as those 
included in the Battelle Technical Review, related articles w i l l generally be 
located which w i l l cite further references. 

Bibliographies. A t the same time, bibliographies may be located which 
can save many hours of searching time. A supporting title comes to mind 
entitled "Bibliography of Reviews in Chemistry" of the American Chemical 
Society. This was an annual series which indexed current scientific papers 
including good bibliographies (1958-62). Many of the earlier authoritative 
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references in the ceramic field can be found in such bibliographies as those 
compiled by C. J . West and D . D . Berolzheimer (37), T. N . M c V a y (25), 
and Hewitt Wilson (38). 

Patents. To locate pertinent international patents, the reliable Ceramic 
Abstracts and Chemical Abstracts should still be consulted. Chemical Abstracts 
also has a useful patent index, published annually and cumulatively. The 
Uniterm Index to Chemical Patents and the Official Gazette of the U .S . Patent 
Office conveniently cover the U .S . patents, and one should have an Index of 
Patents Issued from the United States Patent Office available. The U .S . Patent 
Office w i l l also make available all patents related to specific classified fields as 
they are published. At a reasonable rate per subject, this is a valuable service. 

Government research is another field of interest that may reap dividends. 
Nuclear Science Abstracts reviews al l literature in its nominal field, including 
government documents and research reports. Other sources include U.S. Gov­
ernment Research Reports, Scientific and Technical Aerospace Reports, and 
Technical Abstract Bulletin. A l l unclassified reports included in the latter two 
series are now included in U.S. Government Research Reports and are avail ­
able for a fee from the Clearinghouse for Federal Scientific and Technical 
Information (formerly the Office of Technical Services). It may also be pos­
sible to use surveys such as L . E . Geyers "Revised List of Publications on 
Ceramic Investigations," Norman L . Hecht's "Survey of Ceramic Research 
Programs Sponsored by Government Agencies," or "Bibliography of Reports on 
Ceramics," of the U .S . Office of Technical Services. Other series of this 
agency are entitled "Scientific Bibliography" or "Informal Bibliography," 
which were replaced by the "Catalog of Technical Reports" series and then 
superseded by the Selective Bibliography series. This series consists of neat, 
separate subject listings of government research reports related to many fields, 
such as "Ceramics and Refractories, 1930-59," and "Ceramics." 

One regular problem in the literature field is the variety of languages in 
which information may be published. To offset this national difficulty, the 
number of translated journals is increasing continuously. As an example, such 
journals as the Russian Steklo i Keramika and Ogneupory are now available 
in English as Glass and Ceramics and Refractories, respectively. Available 
translations are also listed in Technical Translations of the Clearinghouse for 
Federal Scientific and Technical Information, which supersedes both Transla­
tion Monthly of the Special Libraries Association and Bibliography of Trans­
lations of Russian Scientific and Technical Literature. In some cases, such 
as the Journal of the Ceramic Association of Japan or Bulletin de la Societe 
Francaise de Ceramique, a translation may not be needed. In such cases, an 
English review is included, and often the tables or graphs w i l l supply suffi­
cient information. Another feature about significant foreign articles is that 
they are likely to be translated and published in an English or American 
journal within a reasonable length of time. Translations of scientific literature 
are indexed and available through the National Research Counci l of Canada, 
U.S . Atomic Energy Commission, U .S . Defense Documentation Center, U .S . 
National Aeronautics and Space Administration (13), and the S L A Transla­
tions Center, John Crerar Library , Chicago. Commercial translation agencies 
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are listed in "Scientific Translations" (28) of the U.S . Department of Health, 
Education, and Welfare. 

One good source of translations in the field of glass was started with the 
American Ceramic Society's "Translations of Foreign Articles on Glass Tech­
nology" (5) . This cooperative venture on the part of the Glass Division of 
the Society, has also been supported by the Corning Glass Works Research 
and Development Laboratory, the Owens-Illinois Technical Center, and the 
Owens-Corning Fiberglas Corp. Glass Research Laboratory. Such efforts have 
been continued by these and other institutions by supplying translated articles 
for publication in Technical Translations (12). In recent years the British 
Glass Industry Research Association has been listing translations in glass 
science and technology which are now made available for indexing in Tech­
nical Translations. A list of the intermediary B G I R A translations is being 
prepared for distribution by the American Ceramic Society. 

U p to this point we have covered the sources of information in the over­
al l field of ceramics. It is expected that pertinent books in related fields of 
interest w i l l be adequately reviewed in Ceramic Abstracts or Chemical Ab­
stracts and that al l recognized reference sources and periodicals of the physical 
sciences can be made available to carry out adequate research in ceramics. 

Clay 

Since the origin of ceramics rested on utilitarian principles with materials 
from the earth and since three-fourths of the total production of clay is used 
in the ceramic industry (33) , information on clay should be considered here. 
From prehistoric times, the content of clay has been of prime importance to 
pottery and ceramics. A n old, but useful "Bibliography of Clay Deposits" 
was compiled by Heinrich Ries in 1925, which was supplemented in 1953 
by "C lay Bibliography," prepared at Bowling Green State University. Scien­
tific progress in the field is reported annually in the proceedings of the National 
conference on clays and clay minerals and "Proceedings of the International 
Clay Conference." 

Interesting U .S . Government research monographs to consult are " C l a y " 
by P. M . Tyler, and the "Chemical Analysis of C l a y " by Haskiel R. Shell. 
Reliable books have been written by Ralph E . G r i m , George Brown, and H . 
V a n Olphen. Pit and Quarry, Clay Minerals Bulletin, and the British Clay-
worker are the regular journals for the clay industry. 

Building Materials 

Building materials is another branch of industry in which ceramics takes 
a part. Brick, tile, and lightweight agglomerate materials are good examples 
of this interest. In the United States, various good serials are published such 
as Technical Notes on Brick and Tile Construction, and the Structural Clay 
Products Research Foundation Research Report. The Associated Brick M a n u ­
facturers of Southern California publish Technical Bulletin on Brick Masonry, 
and a review of British road and building materials is available in annual 
Reports on the Progress of Applied Chemistry. Other trade magazines in this 
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field are Brick and Clay Record and the non-technical, but wel l illustrated, 
Brick and Tile of the Structural Clay Products Institute. "C lay Preparation 
and Shaping" by F . J . Goodson is a recent review of brick plant machinery, 
and a U .S . Bureau of Labor Statistics publication on "Brick and Ti le (By 
Stiff M u d Process)" is a good survey of this industry in the United States. 
The recognized books on this branch of the structural clay products industry 
are those by B. H . and R. G . Knight, C . C. Handisyde, and Alfred B. Searle. 
Information on lightweight clay products can be found with the bibliographies 
by Metzger and Fuess and in the reports by Greaves-Walker, and Bole. 

Enamels 

To locate information on enamels, it is appropriate to start by using the 
bibliographic series which has been continuously supported by the American 
Ceramic Society. This series was first entitled "Enamel Bibliography and 
Abstracts" from 1929 to 1959 when it was changed to "Ceramic-Metal Sys­
tems and Enamel Bibliography." These are well-organized bibliographies 
which are now being published in loose-leaf form. Other related bibliographies 
which have been published in the American Ceramic Society periodicals are 
" A Reading List on Vitreous Enameling on Iron and Steel, 1907-1920" (36) 
by Clarence J . West, "Bibliography of Literature on Plasticity and Setting U p 
of Enamel Slips" (10) by R. D . Cooke, and " A Bibliography of Literature on 
Enamel Tests and Methods of Control" (31) by Bryan A . Rice. For translating, 
"Enamels, Emails, Emaux, Smalti : ein Wbrterbuch in Vier Sprachen" by 
J . Brandt and others is a German, Engl ish, French, and Italian dictionary of 
enamels. Other noted books on enamels are those by Bryant, Andrews, Petzold, 
Vielhaber, Huminik, and Lokshin. To review the developments in the enamels 
field, the Bulletin of the Institute of Vitreous Enamellers and "Proceedings 
of the International Congress on Vitreous Enamel ing" should be followed as 
wel l as the annual Forum Proceedings of the Porcelain Enamel Institute, 
which constitutes the basic American series related to enamels. In addition 
to the regular ceramic journals containing papers on enamels, the German 
Mitteilungen des Vereins Deutscher Emailfachleute e.V. should be scanned 
regularly. Books for an enamels craft collection might include the interesting 
titles by Hans Gunther Marek and C. Hasenohr. 

Glass 

Glass is the largest and most diversified field in ceramic science, and the 
Society of Glass Technology was established in Great Britain in 1917 with its 
own journal, including abstracts. The journal is now published under two 
titles, Glass Technology and Physics and Chemistry of Glasses, and each of 
these is published bimonthly with abstracts related to its respective interests. 
Other periodicals related to the glass branch of ceramics are Glaces et Verres 
of France, the Central Glass and Ceramic Research Institute Bulletin of India, 
Glass of England, Glastechnische Berichte of Germany, Glasteknisk Tidskrift 
of Sweden, Verres et Refractaires of France, and Vetro e Silicati of Italy. 
Supplemented by these journals are several American titles which keep the 
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glass industry posted on current affairs and activities. These include Glass 
Industry, which also reviews the glass patents each month, American Glass 
Review, which publishes an annual Glass Factory Directory Issue, and National 
Glass Budget, which is a weekly review of the industry with a biography and 
portrait of some prominent person in the glass field almost every week. Stained 
Glass is the professional quarterly of the Stained Glass Association which 
lists current stained glass references. Noted authors in the glass sciences include 
Gunther, Scholes, Tooley, Morey, Mackenzie, W e y l and Marboe, and Wey l . 

Bibliographies can be found in the literature on various aspects of the 
glass industry, including a good survey of books (1) by the American Ceramic 
Society, a "Bibliography on Glass Structures" edited by W . G . Lawrence (21), 
and other articles such as "L i s t of U.S . Patents Pertaining to Laminated Glass" 
by James F . Walsh (35) . W e l l known bibliographical compilations such as 
those by the Carnegie Institute of Technology, D . C. Cornish, Catherine D . 
Mack, and Owens-Corning Fiberglas Corporation, are also quite appropriate. 

Government research reports on glass are well covered by the Selective 
Bibliography series of the Clearinghouse for Federal Scientific and Technical 
Information. One significant report entitled "Ordnance Materials Handbook: 
Glass," prepared by the U.S . Ordnance Corps, is a fairly recent collection of 
engineering information and data. Other useful reviews with good bibliog­
raphies have been prepared by Condon (9) , Dimbleby ( I I ) , MacKenzie (23), 
and Kauzmann (18). 

Current scientific developments in glass research are reported occasionally 
at international conferences and are subsequently published in book form. A 
number of these are listed in the bibliography. 

A few examples of books regarding the art and history of glass, written 
with a point of view more akin to the scientific field, are those by Buckley, 
Caley, Eisen, Heddle, Kinney, and Plant. 

One branch of glass which has not been covered in this text is the practice 
of glassblowing, which is required in most laboratory research. Several books 
are currently available in this field, together with the periodical, Fusion, of 
the American Scientific Glassblowers' Society. The pertinent books are by 
Parr and Hendley, Robertson et ah, Wheeler, and Waugh. 

A glaze is not glass in the commercial sense, although it is a glassy coat­
ing which is used over earthenware, brick, pottery, etc., in the field of ceramics. 
Good bibliographies on glazes can be found in "Literature Abstracts of Ceramic 
Glazes" by John Henry Koenig and W . H . Earhart, and "Pottery Glazes" (6) 
published in Ceramic Industry. Worthwhile books have also been written by 
Viehweger, Green, and Singer and German. The wel l known and authorita­
tive "Ceramic Glazes" of Cul len W . Parmelee, has since been edited and revised 
by E . D . L y n c h and A . L . Friedberg. 

Porcelain 

Another important branch of ceramics is the porcelain field. It includes 
fine whiteware or china and manufactured items such as sanitary ware and 
electric insulators. There are several important books related specifically to 
porcelain, including "Kaol in Clays and Their Industrial Uses" of the J . M . 
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Huber Corp. , "The Evolution of a L u m p of C l a y " of the Coors Porcelain Co. , 
Lundin's "Studies on Triaxial White ware Bodies," and the two wel l known 
titles: "Ceramic White wares by Rexford Newcomb and "Mak ing True Porcelain 
Dinnerware" by Robert E . Gould. In 1951, a bibliography entitled "Porcelain 
and Pottery" was published by the U.S . National Bureau of Standards. 

To approach the present uncertain ceramic developments in the space 
age, a wel l recommended book entitled "Refractory Hard Metals" was written 
by Paul Schwartzkopf in 1953. B y 1958, several articles were published show­
ing the rapid progress in this area. These articles were "What Can Ceramics 
Do in Missiles" (3 ) , " N e w Developments in Ceramics" (19) , and "Investiga­
tion of Ceramic Materials in a Laboratory Rocket Motor" (22). It is sig­
nificant that the literature is extending to these expanding fields today. Books 
which have been published since that time include "Materials for Rockets 
and Missiles" by Robert G . Frank and Wi l l i am F . Zimmerman, "Volatile 
Silicon Compounds" by E . A . V . Ebsworth, "Meta l Spraying and the Flame 
Deposition of Ceramics and Plastics" by W . E . Ballard, and "Physical Ceramics 
for Engineers" by Lawrence H . Van Vlack. 

Electroceramics 

To touch the electro ceramic field as a final topic, there are a few books 
which have been published fairly recently. These are "Optical Properties of 
Semi-Conductors" by Trevor S. Moss, "Imperfections and Active Centres in 
Semiconductors" by R. G . Rhodes, "Studies on Electroceramics and Their 
Applications" by the Murata Manufacturing Co. of Kyoto, Japan, and "Elektro-
keramik" by Alfred Hecht and others. 

Having attempted to give a sound approach to the location of literature 
in the ceramic field, it might be appropriate to close with the observation 
that there seems to be a dispersion developing in the publication of pertinent 
literature. It has become necessary to examine the literature in all scientific 
journals to maintain a clear picture of the progress in ceramic science. This 
causes more difficulty to the literature searcher but indicates a closer coop­
eration with the other physical scientists in basic research. 
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Journal of Materials, American Society for Testing and Materials, 1916 Race St., 
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Keramische Zeitschrift, Verlag G. Schmid, Postfach 3010, Luebeck, Germany, 1948, 
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monthly. 
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Popular Ceramics, Popular Ceramics Publications, Inc., 6011 Santa Monica Blvd., 
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Pottery Quarterly, Murray Fieldhouse, Pendley Manor, Tring, Herts, England, 1954, 
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Proceedings of the Porcelain Enamel Institute Forum, Porcelain Enamel Institute, 
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1937, annual. 

Product Engineering, McGraw-Hill Book Co., 330 West 42nd St., New York 10036, 
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Radex Rundschau, Oesterreichisch-Amerikanische Magnesit A .G. , Radenthein/ 
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Research Applied in Industry, Butterworth and Co., Ltd. , 88 Kings way, London 
WC2, 1947-1962, monthly. 

Rock Products, Maclean-Hunter Publishing Corp., 79 West Monroe St., Chicago, 
111. 60603, 1902, monthly. 

SCPI Newsletter, Structural Clay Products Institute, 1955, monthly. 
St. Lucas Allgemeine Glaserzeitung, Bundesinnungsberband der Glaserhandwerks, 

Druckri und Verlag, Karl Hofmann, Postfach 49, 7060 Schorndorf bei Stuttgart, 
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Soil Science, Williams & Wilkins Co., 428 E. Preston St., Baltimore, Md . 21202, 
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Solid State Design, Horizon House, Inc., 1330 Beacon St., Brookline, Mass., 1960, 
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Solid-State Electronics, Pergamon Press, Ltd. , 1960, bimonthly. 
Sprechsaal fiir Keramik, Glas, Email, Silikate, Mueller & Schmidt, Grosse Mauer 2, 
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Stained Glass, Stained Glass Association of America, 500 North University Dr., 
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slovakia, 1963, monthly. 
Steklo i Keramika (Glass and Ceramics), Gosudarstvennoe Izdatel'stvo Literatury po 

Stroitel'stvu, Arkhitekture i Stroitel'nym Materialam, Moscow, USSR, 1944, 
monthly. 

Structural Clay Products Research Foundation Research Report, Structural Clay 
Products Research Foundation, Geneva, 111., 1953, irregular. 

Szklo i Ceramika, Przedsiebiorstivo Eksportu i Importu, " R U C H , " Sekcja Eksportu 
Wydawnictw Specjalnych, ul. Wilcza 46, Warsaw, Poland, 1961, monthly. 

Tableware (superseded Pottery and Glass and incorporated in Pottery Gazette and 
Glass Trades Review), Maclaren and Sons, Ltd. , London, 1964, monthly. 

Technical Bulletin on Brick Masonry, Associated Brick Manufacturers of Southern 
California, 1959, irregular. 
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Technical Notes on Brick and Tile Construction, Structural Clay Products Institute, 
1950, monthly. 

Tecnica Vetraria, Societa Editoriale D i Tecnica Vetraria, Milan, Italy, 1956-1962, 
bimonthly (asborbed by Vetro e Silica) 

Tonindustrie-Zeitung und Keramische Rundschau, Kermann Huebener Verlag, Post-
fach 68, Goslar, 20b, Germany, 1876, semimonthly. 

Transactions of the British Ceramic Society (incorporating British Ceramic Abstracts), 
The British Ceramic Society, Federation House, Stoke-on-Trent, England, 1901, 
monthly. 

Transactions of the English Ceramic Circle, London, 1928, irregular. 
Transactions of the Chalmers University of Technology, Gothenburg, Sweden, 

(Chalmers Tekniska Hogskolas Handlingar), Gumperts Forlag, Gothenburg, 
Sweden, 1944, irregular. 

Transactions of the Indian Ceramic Society (formerly Journal of the Indian Ceramic 
Society), Office of the Editor of Publications, Indian Ceramic Research Institute, 
P. O. Jadavpur Univ., Calcutta 32, India, 1941, quarterly. 

University of Missouri, School of Mines <b Metallurgy, Bulletin: Technical Series, 
The University, Rolla, Mo., 1911, irregular. 

Vakuum-Technik, Rudolph A. Lang Verlag, 2 Charlottenburg, Berlin, Germany, 
1952, 8 per yr., (formerly Glas-und Hochvakuum-Technik). 

Vereins Deutscher Emailfachleute, E.V., Mitteilungen, Verlag Brunke Garrels, Ham­
burg, Germany, 1957, monthly. 

Verres et Refractaires, l'lnstitut du Verre, 34 rue Michel-Ange, Paris (16 e ) , France, 
1947, bimonthly. 

Vetro e Silicati, Casa Editrice Plazzo Vecchio, Via Vitt. Emanuele 155, Florence, 
Italy, 1956, bimonthly. 

Vitrum: Lastre di Vetro e Cristallo, Centro Informazioni e Studi per le Applicazioni 
del Vetro, 5 via Hoepli, Milan, Italy, 1949, bimonthly. 

Ziegelindustrie, Vauverlag GmbH, Kleine Wilhelmstr. 7, Wiesbaden, Germany, 1948, 
semimonthly. 

Proceedings 

"Advances in Materials," a Symposium organized by the North Western Branch of 
the Institution of Chemical Engineers, held at Manchester, April 6-9, 1964, Per­
gamon Press, Oxford and New York, 1966, 270 pp. 

*Bailey, S. W., ed., "Clays and Clay Minerals," Proceedings of the National Con­
ference, 14th, Berkeley, Calif., 1964, conducted by the Clay Minerals Society, 
Earth Sciences, Monograph No. 26, Pergamon Press, New York, 1966, 448 pp. 

Clark, F., Rutzler, J . E. , Savage, R. L . , "Adhesion and Adhesives—Fundamentals 
and Practice," Papers read at a symposium held at Case Institute of Technology, 
Cleveland, Ohio and a conference held in London, John Wiley & Sons, Inc., New 
York, 1954, 229 pp. 

"Compte Rendu," Colloque sur la Nature des Surfaces Vitreuses Polies, Paris, 1959, 
Union Scientifique Continentale du Verre, Charleroi, Belgium, 279 pp. 

"Compte Rendu," Symposium sur la Fusion du Verre, Brussels, Belgium, 1958, Secre­
tariat, Union Scientifique Continentale du Verre, Charleroi, Belgium, 1959, 963 pp. 

"Compte Rendu," Symposium sur la Rsistance Mecanique du Verre et les Moyens 
de l'Ameliorer, Florence, Italy, 1961, Union Scientifique Continentale du Verre, 
Charleroi, Belgium, 1962, 1044 pp. 

* "Conference on Nuclear Application of Nonfissionable Ceramics," Washington, May 
9-11, 1966, sponsored jointly by the American Nuclear Society and the American 
Ceramic Society, American Nuclear Society, Hinsdale, 111., 1966, 487 pp. 

*"Conference on the Silicate Industry," 8th, Budapest, Hungary, 1965, Akademiai 
Kiado, Publishing House of the Hungarian Academy of Sciences, Budapest, 1966, 
808 pp. (and previous congresses) 

Fonda, Gorton R., Seitz, Frederick, eds., "Preparation and Characteristics of Solid 
Luminiscent Materials," Conference on Luminescence, Cornell University, Ithaca, 
N . Y., 1946, sponsored by the Division on Electron Optics of the American 
Physical Society, published under the auspices of the National Research Council, 
John Wiley & Sons, Inc., New York, 1948, 459 pp. 
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* Frechette, Van Derek, ed., "Non-Crystalline Solids," Conference on Non-Crystalline 
Solids, Alfred, N . Y , 1958, John Wiley & Sons, Inc., New York, 1960, 536 pp. 

*Green, Arnold T., Stewart, G. H. , eds., "Ceramics—A Symposium," British Ceramic 
Society, Stoke-on-Trent, England, 1953, 877 pp. 

Hausner, H . H . , ed., "Surface Phenomena; Proceedings," Symposium on fundamental 
phenomena in the materials sciences, 2nd, Boston, 1964, Plenum Press, New York, 

^1966, 208 pp. 
* "International Ceramic Congress," 9th, September 13-18, 1964, Brussels, Belgium, 

1965, 565 pp. (and previous congresses). 
"International Conference on the Physics of Non-Crystalline Solids," Delft, July, 

1964, North-Holland Publishing Co., Amsterdam, 1965, 667 pp. 
* "International Congress on Glass," 7th, Brussels, 1965, Institut National du Verre, 

Charleroi, Belgium, 1966, 2 vols, (and previous congresses). 
Kingery, W. D., ed., "Kinetics of High-Temperature Processes," Report of the 

Endicott House Conference on Kinetics of High-Temperature Processes, MIT, 
Cambridge, Mass., 1958, John Wiley & Sons, Inc., New York, 1959, 326 pp. 

*Klingsberg, Cyrus, ed., "Physics and Chemistry of Ceramics/" Proceedings of a 
symposium held at the Pennsylvania State University, 1962, organized and spon­
sored by the U . S. Office of Naval Research, Gordon & Breach, Inc., New York, 
1963, 361 pp. 

*Kriegel, W. Wurth, Palmour III, Hayne, eds., "Proceedings of the Conference on the 
Mechanical Properties of Engineering Ceramics," North Carolina State College, 
Raleigh, N . C , 1960, Interscience Publishers, Inc., New York, 1961, 646 pp. 

*Kriegel, W. Wurth, Palmour III, Hayne, eds., "Materials Science Research," Vol. I l l 
—"The Role of Grain Boundaries and Surfaces in Ceramics," proceedings of the 
conference held November 16-18, 1964, North Carolina State University, Raleigh, 
N . C , Plenum Press, New York, 1966, 631 pp. 

* "Mechanical Behavior of Crystalline Solids," Proceedings of an American Ceramic 
Society symposium, 1962, U . S. National Bureau of Standards, Monograph No. 

^59, U . S. Government Printing Office, Washington, D. C , 1963, 113 pp. 
*"Microstructure of Ceramic Materials," Proceedings of the Symposium on the 

Microstructure of Ceramic Materials, Pittsburgh, Pa., 1963, U . S. National Bureau 
of Standards, Miscellaneous Publication No. 257, U . S. Government Printing Office, 
Washington, D. C , 1964, 106 pp. 

"Minutes" of the Symposium on Ceramic Cutting Tools, Rodman Laboratory, Water-
town Arsenal, 1955, U . S. Department of Commerce, Clearinghouse for Federal 
Scientific and Technical Information, Rept. No. R P L 23/2, PB 111757, Springfield, 
Va., 1955, 98 pp. 

"Porcelain Enamel in the Building Industry," November 12-13, 1953, conference 
proceedings, sponsored by the Building Research Advisory Board and the Porcelain 
Enamel Institute, and conducted by the Building Research Institute, National 
Academy of Sciences—National Research Council, 1954, 146 pp. (Research Con­
ference Report No. 6, Publication No. 303). 

* "Proceedings of the International Congress in Vitreous Enamelling," 3rd, Venice, 
Italy, 1961, Centro Italiano Smalti Porcellanati, Milan, Italy, 1962, 726 pp. 

*Reser, Margie K., Smith, Geraldine, Insley, Herbert, eds., "Symposium on Nucleation 
and Crystallization in Glasses and Melts," Toronto, Canada, 1961, American 
Ceramic Society, Columbus, Ohio, 1962, 123 pp. 

*Rosenqvist, I. T., Graff-Peterson, P., eds., "Proceedings of the International Clay 
Conference," Stockholm, Sweden, August, 1963, Pergamon/Macmillan, London, 
1963-65, 2 vols. 

* "Science of Ceramics," Vol. 1, proceedings of the first joint meeting of the British 
Society and the Nederlandse Keramische Vereniging, at Oxford, England, June 
26-30, 1961, Academic Press, London/New York, 1962, 334 pp. 

* "Science of Ceramics," Vol. 2, proceedings of the second conference held under the 
auspices of the British Ceramic Society and the Nederlandse Keramische Vereniging, 
at Noordwijk aan Zee, May 13-17, 1963, Academic Press, London/New York, 1965, 
431 pp. 

* "Special Ceramics," proceedings of a symposium held by the British Ceramic Re­
search Association, 1964, Academic Press, London/New York, 1965, 341 pp. 

*Stadelmaier, H . H. , Austin, W. W., eds., "Materials Science Research," Proceedings 
of a Research Conference on Structure and Properties of Engineering Materials, 
Raleigh, N . C , 1962, Plenum Press, Inc., 1963, 335. 
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*"The Structure of Glass," All-Union Conference on the Glassy State, 2nd-4th, Lenin­
grad, 1953, 1959, 1964, Consultants Bureau Enterprises, Inc., New York, 1958, 

u 1960,1965-66, 7 vols. 
"Symposium sur TAffinage du Verre," Paris, Union Scientifique Continentale du 

Verre, Charleroi, Belgium, 1956, 692 pp. 
"Symposium on the Art of Glassblowing," 9th, Philadelphia, May 25-27, 1964, spon­

sored by the American Scientific Glassblowers Society, Wilmington, Del., 1964, 
178 pp. (and previous symposiums). 

* "Symposium on Porcelain Enamels and Ceramic Coatings as Engineering Mate­
rials," American Society for Testing and Materials, STP No. 153, Philadelphia, 
Pa., 1954, 128 pp. 

* "Systems Engineering in Ceramics," proceedings of a symposium, Chicago, April 19, 
1964, U.S. Government Printing Office, 1965, 136 pp. (U.S. National Bureau of 
Standards. Miscellaneous Publication 267). 

* Union Scientifique Continentale du Verre, "Contact du Verre Chaud avec le Metal," 
an international symposium held in Scheveningen, The Netherlands, May 1964, 
Charleroi, Belgium, 1965, 963 pp. 

Bibliographies 

Battelle Memorial Institute, "Abstracts of Literature on Semiconducting and Lumines­
cent Materials and Their Application, 1954," sponsored by the Electrochemical 
Society, John Wiley & Sons, New York, 1955, 200 pp. 

"Bibliography of Reviews in Chemistry," American Chemical Society, Washington, 
D. C , 1958-1962. 

Branner, John C , " A Bibliography of Clays and Ceramic Arts," American Ceramic 
Society, Columbus, Ohio, 1906, 451 pp. 

"Ceramic-Metal Systems and Enamel Bibliography with Abstracts and Indices, 
1960-1969," American Ceramic Society, Columbus, Ohio, 1960 to date, loose-leaf. 

"Clay Bibliography," Bowling Green State University, Research and Development 
Committee, Bowling Green, Ohio, 1953, 819 pp. 

Coffeen, William W., "Enamel Bibliography and Abstracts, 1950-1959," American 
Ceramic Society, Columbus, Ohio, 1958, loose-leaf. 

Cornish, D. C , "Mechanism of Glass Polishing, A History and Bibliography," British 
Scientific Instrument Research Association, Chislehurst, England, 1961, 70 pp., 

t ( Research Report No. R267. 
"Crushing and Grinding—A Bibliography," Department of Scientific and Industrial 

Research, H . M . Stationery Office, London, 1958; Chemical Publishing Co., New 
York, 1960, 425 pp. 

Duncan, George S., "Bibliography of Glass," ed. by Violet Dimbleby, Society of Glass 
Technology, Oceana, N . Y., 1960, 544 pp. 

Fellows, Roger L . , "Enamel Bibliography and Abstracts, 1940-1949," American 
Ceramic Society, Columbus, Ohio, 1953. 

"Fiberglas Bibliography—Annotated References to Selected Articles," 3rd ed., Owens-
Corning Fiberglas Corp., Toledo, Ohio, 1950, 88 pp. 

Fuess, Douglas A., " A Survey of the Literature Pertaining to Expanded Clay and 
Shale Aggregates," Alfred University, State University of New York College of 
Ceramics, Research Dept., Alfred, N . Y. Monthly Progress Report No. 298, 1961, 
103 p. 

Geyer, L . E. , "Revised List of Publications on Ceramic Investigations," U . S. Bureau 
of Mines, Report of Investigations No. RI-2645, U . S. Government Printing Office, 

( 1924, 7 pp. 
"Glass—A Reading List," 2nd ed., Alfred University, State University of New York, 

College of Ceramics, Alfred, N . Y., 1961, 6 pp. 
"Glass Manufacture—A Bibliography," Carnegie Institute of Technology, Bulletin 

No. 85, Pittsburgh, Pa., 1940, 195 pp. 
International Commission on Glass. Sub-Committee A l l , ed. "Chemical Durability of 

Glass—A Bibliographic Review of Literature," Charleroi, Belgium, 1965, 76 pp. 
Johnson, Gordon H. , "Ceramic-Metal Systems and Enamel Bibliography and Ab­

stracts," American Ceramic Society, Columbus, Ohio, 1963, 32 pp. 
*Klaarenbeek, F. W. and Stevels, J . M . , eds. "Bibliography of Glass Literature," 

sponsored by the International Commission on Glass, Hamers, Bussum, Holland, 
1964, 116 pp. 
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Koenig, C. J . , "Literature Abstracts of Ceramic Applications of Nepheline Syenite/' 
Ohio State University, Engineering Experiment Station Bulletin No. 167, Columbus, 
Ohio, 1958, 63 pp. 

Koenig, John H . , Earhart, W. H . , "Literature Abstracts of Ceramic Glazes," rev. ed., 
College Offset, Philadelphia, Pa., 1951, 395 pp. 

Koubek, F. J . et al, "Polaris Materials Program, I—Literature Survey; II—Thermal 
and Mechanical Properties of Ceramics, Cermets, and Metals," Naval Ordnance 
Laboratory, White Oak, Md. , Feb. 1958, 87 pp. (NAVORD-6056) . 

Landrum, Robert D., Carter, Herbert D., "Bibliography and Abstracts of Literature 
on Enamels," ed. Emily C. Van Schoick, American Ceramic Society, Columbus, 
Ohio, 1929, 385 pp. 

McClelland, E. H . , "Enamel Bibliography and Abstracts, 1928-1939," American 
Ceramic Society, Columbus, Ohio, 1944, 352 pp. 

Mack, Catherine D., "Selected Bibliography of Books on Glass, Ceramics, and Re­
fractories," Corning Glass Works, Corning, N . Y., 1962, 21 pp. 

Metzger, A. J . , "Annotated Bibliography of Articles on Light-Weight Ceramics," V i r ­
ginia Polytechnic Institute, Engineering Experiment Station Series, Bulletin No. 
110, Blacksburg, Va., 1956, 42 pp. 

"Patents on Light Weight Ceramics," Virginia Polytechnic Institute, Engineering 
Experiment Station Series, Bulletin No. I l l , Blacksburg, Va., 1956, 69 pp. 

Palmour, Hayne et al., "Selected Abstracts on the Mechanical Behavior of Ceramics," 
North Carolina State College, Department of Engineering Research, Bulletin No. 
73, Raleigh, N . C , 1959, 151 pp. 

"Porcelain and Pottery," U . S. National Bureau of Standards, List of Publications No. 
L P 1-5, Washington, D. C , August 31, 1951, 14 pp. 

Solon, M . L , , "Ceramic Literature," Charles Griffin, London, 1910, 678 pp. 
"Soviet Research in Glass and Ceramics," (articles selected by W. G. Lawrence from 

Russian Journals, 1949-1955), Consultants Bureau Enterprises, Inc., New York, 
1957, 6 vols., Chemistry collection No. 2. 

U . S. Armed Services Technical Information Agency, "Ceramics—A Selected Report 
Bibliography," Library of Congress, Washington, D. C , 1955, 125 pp. 

U . S. Department of Commerce, Clearinghouse for Scientific and Technical Informa­
tion, Springfield, Va. 22151, Selective Bibliographies: 

"Adhesives," Sept. 1956, 478 refs., CTR-300. 
"Adhesives," Supplement to CTR-300, May 1960, 98 refs., SB-406. 
"Ceramics," Supplement to CTR-373, Aug. 1962, 532 refs., SB-503. 
"Ceramics and Refractories," July 1959, 569 refs., CTR-373. 
"Cermets," Aug. 1962, 170 refs., SB-504. 
"Fiber Glass and Glass Laminates," 1958, 206 refs., CTR-292. 
"Fiber Glass and Glass Laminates," Supplement to CTR-292, Sept., 1961, 120 

refs., SB-479. 
"Fiber Glass and Glass Laminates," Supplement to SB-479, SB-479 Suppl. 1, in 

process. 
"Glass," April 1959, 198 refs, CTR-370. 
"Glass," Supplement to CTR-370, Aug. 1961, 292 refs., SB-478. 
"Glass," Supplement to SB-478, SB-478 Suppl. 1, in process. 
"Optics and Lenses; Part I," Aug. 1958, 426 refs, CTR-355. 
"Optics and Lenses; Part II," Aug. 1958, 358 refs, CTR-356. 

Standards and Specifications 

American Society for Testing and Materials ( A S T M ) , 1916 Race St , Philadelphia, 
Pa. 19103. 

* " A S T M Standards," 1964, Part 13—Refractories, Glass, Ceramic Materials, 
516 pp. 

*"1964 Book of A S T M Standards with Related Materials," 1964, 32 vols. 
Committee C-14, " A S T M Standards on Glass and Glass Products," 1963, 174 pp. 
" A S T M Standards in Building Codes," 2nd e d , 1963, 1282 pp. 
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"Federal Specification for Cement, Masonry," U . S. Federal Standard Stock Catalog, 
Section IV, Part 5, No. SS-C-181b, 1938; SS-C-181b, amendment 1, 1939, 
Superintendent of Documents, U . S. Government Printing Office, Washington, 

( ( D. C. 20402. 
"Glossary of Terms Used in the Glass Industry," British Standards Institution, 2 Park 
( ( St., W l , London, 1962, 56 pp. 
"Porcelain Enameled (Glass Lined) Tanks for Domestic Hot Water Service," U . S. 

Department of Commerce, Commercial Standard No. CS115-60, Superintendent 
of Documents, Washington, D. C , 1960, 18 pp. 

Patents 

Material Class: Subclass 

Pipes and Tubular 
Clays 
Enamels 
Porcelain 
Brick 
Mosaic 
Tile 
Design 
Glass 

Ceramics 13: 1-33; 18: 59; 25: 5, 22, 143, 156; 41: 34; 
49: 78.1; 73: 15, 15.4, 15.6, 16, 17, 19, 54; 
75: 3, 10, 200-214, 221-227; 106: 39-123, 
313-315; 117: 70, 100, 123-126; 263: 20; 
D18 
138: 66+; 138: 80+ 
25: 157+; 117 
106: 48+, 312; 117: 125, 129, 169 
25: 156+; 106: 45+ 
25 
41: 23; 72: 26; 117: 20 
25: 41 + ; 72: 41 + , 65+, 73; 125 
41; 117: 37+; D4; D18; D36; D45; D51 
13: 6; 49; 51: 282-284; 88; 106: 47-54; 117: 
16+, 124; 154: 2.7+, 96; 214: 3.1; 215; D36 

R E C E I V E D January 2 1 , 1965. Updated 1967. 
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Literature of Refractories 

L . J . T R O S T E L , JR. , J. H A Y , and N . N . AULT 

Research and Development Department, Refractories Division, Norton Co. , 
Worcester, Mass. 

About 70% of the refractories manufactured are used in the 
iron and steel industry and public utilities. Among the other 
users are the nuclear and aerospace industries. The types 
of refractories manufactured include fire clay, silica, zircon, 
zirconia, magnesite, chrome, dolmite, high alumina, carbon, 
and silicon carbide. From the use of siliceous rock to con­
struct iron furnaces in 1645 to the present day use of 
borides and nitrides, the refractory industry has grown 
steadily and diversified its raw materials and production 
techniques to meet the ever changing needs of modern tech­
nology. The literature of the refractory industry reflects 
these changes and advancements. 

The term "refractory" stems from the Lat in word "refractarius" meaning to 
oppose or resist. It implies a material that is difficult to fuse or corrode— 

one which is capable of enduring high temperatures. A current industrial 
definition of a refractory is a nonmetallic material capable of resisting high 
temperatures and other destructive forces present in furnaces such as slag 
corrosion, abrasion, load, and thermal shock. 

The refractory industry is composed primarily of materials manufacturers 
who supply linings to withstand and contain severe conditions. These con­
ditions may be only high temperatures, but they frequently involve abrasion 
and chemical attack also. The linings are supplied largely as fired bricks, 
blocks, plates, and as many special shapes. They also may be supplied as 
a monolith-forming material of which plastic refractories, gunning mixes, and 
castables are the principal types. 

Processes involving high temperature include: iron, steel, and nonferrous 
metallurgy; glass, ceramic, and cement manufacture; the steam generating 
plants of the large electric utilities, industrial heating units, and even the home 
oil burner. Munic ipal incinerators lined with refractories are used to dispose 
of the mountains of refuse our civilization generates daily. 

105 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
00

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



106 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Refractories manufacturers also supply linings for vessels used in the 
chemical industry. These conditions involve moderate temperatures, but the 
linings must resist the corrosive action of chemicals. 

The bulk of the industry is concerned with supplying the needs of the 
iron and steel industry. Indeed, about 7 0 % of the total refractories' con­
sumption is accounted for by the combination of the iron and steel industry 
and public utilities. The remaining 3 0 % is divided among other users. 

Included in this group are many of the special refractory users, including 
the more exotic applications in the nuclear and aerospace industries, where 
extreme environmental conditions demand the durable refractories. Intensive 
research and new development effort in refractories since the mid 1940's 
have been directed toward solving the problems of these fields although much 
effort continues to be directed toward the problems of the conventional re­
fractory user. 

History 

There are few records of the early history of refractories in North 
America. Undoubtedly the earliest type of refractory used was quarried mica 
schist or siliceous rock. It was used to construct the first successful iron furnaces 
in 1645. The earliest use of clay refractories was for glass pots in 1638. These 
probably were made from imported English or German clays. Domestic clay was 
first used for furnace firebrick shortly after 1793 in Boston. In the early 1800's 
firebrick manufacturing plants were established first at Boston and Baltimore, 
then in New Jersey, Vermont, and Connecticut. Before the C i v i l W a r re­
fractories manufacture had spread westward through Pennsylvania and Ohio 
to the Mississippi River and south to Georgia. 

The first silica bricks were manufactured in the United States about 
1860 although they had been manufactured in England earlier. The area 
around M t . Union, Pa. became a center for manufacturing modern lime-
bonded ganister silica brick. 

Magnesite was first used in Europe for steel melting about 1880. It was 
used successfully in this country about 1888, and domestic manufacture of 
magnesite refractories began soon after. 

H i g h alumina refractories from bauxite were introduced in 1890. M i s ­
souri diaspore was used first about 1920 for super-refractories. Gibbsite 
and kaolin are also used to manufacture these refractories. 

The investigation, manufacture, and use of high purity oxide refractories 
began in Europe about 1930. This special refractory technology had spread 
to the United States by the advent of W o r l d W a r II. It has expanded since 
then because the demands have become so exacting that only certain high 
purity materials possess the extreme high melting points and high temperature 
strengths demanded by these applications. Alumina, zirconia, and magnesia 
are al l consumed in considerable quantity today. 

Non-oxidic refractories have greatly increased in use with the more severe 
use requirements of modern technology. The most widely used is silicon 
carbide, first produced in 1891. Its high thermal conductivity and high hot 
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strength result in its application in many furnaces where abrasion resistance 
or good heat transfer is demanded. Its semiconductor properties result in its 
use as electrical heating elements. 

The refractory industry has grown along with heavy manufacturing, 
especially iron and steel. The changing technologies of the principal con­
sumers of refractories have been reflected in changes in types of refractories 
produced. As steel plant operating temperatures increased, silica brick re­
placed fireclay brick in applications, only to be replaced in turn by basic brick 
of the magnesite-chrome type. Fireclay refractories used in the hearth of 
blast furnaces have been replaced by carbon refractories. The recent tech­
nological revolution in steel making has increased the use of tar-bonded or 
tar-impregnated refractories of magnesite, either alone or in combination with 
dolomite. 

Glass tanks, the large furnaces used to melt the quantities of glass con­
sumed today have gone to denser refractories to minimize the corrosion which 
occurs between the glass melt and the furnace wal l . This has led to the 
extensive use of fused-cast refractories. 

The high cost of labor needed to bui ld refractory structures has led 
recently to the increased use of monolithic walls. These monolithic walls, 
instead of being laid up as bricks, are cast, rammed, or gunned, using refractory 
specialty products. 

As the demands of the users of refractories have increased, the technical 
level of the refractories industry has increased. A scientific basis for the 
industry was laid in the early 1920's with the beginning of much of the 
research on refractories. 

This technical and scientific approach to the problems of the refractories 
industry, both in manufacturing and applications, has intensified since the 
1940's until today the refractories segment of the ceramic field is one of the 
most technically advanced. The field today actively utilizes the latest ad­
vances in sintering, hot pressing, and high temperature solid state chemistry. 
The latest investigative methods and tools are employed in this technical 
effort. Automated mass production techniques are used in manufacturing 
refractories to an increasing extent. 

The literature of the refractories industry reflects all these changes and 
the great technological and scientific growth of the industry. 

Materials Used as Refractories 

The majority of industrial refractories is composed of aluminum silicates. 
Silica and semi-silica refractories constitute the silica-rich end of this system. 
Fireclay refractories lie midway between the two end members of the system, 
alumina and silica. Mull i te refractories are about 60 to 7 0 % alumina, the 
balance being silica. H i g h alumina refractories range up to the top of the 
scale on the alumina end of the system. 

Refractories based on magnesia either alone or in combination with chrome 
ore are being used in increasing quantities, particularly in open hearth fur­
naces. For the lining of the newer basic oxygen furnaces used for steel pro-
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duction, tar-bonded magnesia or magnesia-dolomite compositions have been 
used. 

Pure oxides are valuable as refractories because they are stable both in 
air and less active atmospheres. H i g h purity alumina refractories have been 
used widely for 35 years. Other oxide refractories of significant importance 
are zircon, zirconia, beryllia, and thoria. 

Carbon and graphite have been used as refractories for centuries. H i g h 
temperature strength, inertness to many molten metals and slags, electrical 
conductivity, and low rate of thermal expansion make carbon and graphite 
unique. 

Carbides are used as refractories because of their extremely high melting 
points, some above 3500°C. Lack of stability in air limits their applications. 
Silicon carbide is the exception. The viscous silica film developed on the 
surfaces of the carbide's grains protect the silicon carbide beneath. 

Borides of the high melting metals of the fourth, fifth, and sixth periodic 
groups have properties making them valuable as refractories. Their melting 
points range from 2000° to 3000 ° C , and they have low volatility. Their 
oxidation resistance is fair, and they maintain their strength up to extremely 
high temperatures. 

Nitrides, having high melting points and thus considered refractories, 
are formed by transition elements of the third, fourth, and fifth groups of 
the periodic chart. Stable, high melting nitrides are also formed by beryllium, 
boron, aluminum, and silicon. Nitride-bonded carbides now are available 
commercially. 

Literature 

Books. Because the term refractories comprises such a broad scope of 
materials, processes, products, and industries, there is a tremendous volume 
of literature available. For a comprehensive look at refractories, the reader 
should begin with the standard textbook in this field for many years. This 
is F . H . Norton's "Refractories" which covers the range of refractories from 
the fireclay brick to the thoria crucible, from clay-graphite shapes to yttrium 
carbide, and from bauxite to fused cast alumina blocks. Besides about 2000 
references to these refractory subjects, the author also lists some 54 books 
on refractories published prior to 1949. This book is an excellent reference 
source on any phase of refractories up to 1949, including refractories history, 
raw materials, manufacturing methods, testing, and physical and chemical 
properties, as well as the uses of refractories in industry. 

Another basic text of refractories technology is "Phase Diagrams for 
Ceramists" which is a compendium of phase equilibria of primarily the oxide 
systems. The 2066 phase diagrams are in themselves a bibliography of refer­
ences for the refractory oxides. 

The American Ceramic Society has also published "Refractories B i b l i ­
ography, 1928-1947" and "Refractories Bibliography, 1947-1956," which 
are ready reference sources to a large volume of the literature. 

For more recent literature of a general nature on refractories (and 
ceramics as wel l ) , the books "Elements of Ceramics" and "Introduction to 
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Ceramics" are recommended. The majority of other reference books given 
in this bibliography were selected as recent additions to the refractories tech­
nology which show current technical trends and involve more specific segments 
of refractories technology. 

Periodicals and Journals. The majority of the technical literature pub­
lished in the United States can be found in the Journal, Bulletin, and Abstracts 
of the American Ceramic Society. Many other domestic and foreign journals 
publish articles on refractories, and the abstracts of the American and British 
Ceramic Societies provide excellent coverage of world-wide literature. Chem­
ical Abstracts is also useful for specific materials. 

A number of other publications included in the bibliography are likely 
to be found in a good technical library. 

Patents. Patent references can be found in the bibliographies discussed 
previously or in Ceramic Abstracts. U .S . patent literature can be located 
through the "Manua l of Classification" and its accompanying index. Pertinent 
classes and subclasses are listed in the Bibliography. 

BIBLIOGRAPHY 

Books, Including Proceedings 

" A S T M Standards," Part 13—Refractories, Glass, Ceramic Materials, American Society 
for Testing and Materials, Philadelphia, Pa., 1968 (annually in April ) . 

Budnikov, P. P., ed., "The Technology of Ceramics and Refractories," MIT Press, 
Cambridge, Mass., 1964. 

Burke, J . E. , ed., "Progress in Ceramic Science," 3 vols., Pergamon Press, New York, 
1961-63. 

Campbell, I. E. , "High Temperature Technology," John Wiley and Sons, New York, 
1956. 

Carroll-Porczynski, Charles Z., "Advanced Materials: Refractory Fibres, Fibrous 
Metals, Composites," Chemical Publishing Co., New York, 1962. 

Chesters, J . H . , "Steelplant Refractories," United Steel Co., Ltd . (England) 1963. 
Coxey, J . R., "Refractories," Pennsylvania State College Press, State College, Pa., 

1950. 
Gerard, G., "Extractive Metallurgy of Aluminum," Vol . 2, Interscience Publishers, 

Inc., New York, 1963. 
Green, Arnold T., Stewart, G. H . , eds., "Ceramics—A Symposium," British Ceramic 

Society, Stoke-on-Trent, England, 1953. 
Grofcsik, J . , "Mullite, Its Structure, Formation, and Significance," Publishing House 

of the Hungarian Academy of Science, Budapest, 1961. 
Harders, F., Kienow, S., "Feurfest-Kunde," Springer-Verlag, Berlin, 1960. 
"High Temperature Technology," International Union of Pure and Applied Chem­

istry, Butterworth & Co., London, 1964. 
Hove, J . E. , Riley, W. C., eds., "Ceramics for Advanced Technologies," John Wiley & 

Sons, New York, 1965. 
Hove, J . E. , Riley, W. C., eds., "Modern Ceramics—Some Principles and Concepts," 

John Wiley & Sons, New York, 1965. 
Huminick, J . , ed., "High Temperature Inorganic Coatings," Reinhold Publishing 

Corp., New York, 1963. 
Kingery, W. D., "Introduction to Ceramics," John Wiley & Sons, New York, 1960. 
Kingery, W. D., "Kinetics of High Temperature Processes," John Wiley & Sons, 

New York, 1959. 
Kingery, W. D., ed., "Ceramic Fabrication Processes," John Wiley & Sons, New York, 

1958. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
00

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



110 LITERATURE OF CHEMICAL TECHNOLOGY 

Kriegel, W. W., Palmour, H., eds., "Mechanical Properties of Engineering Ceramics," 
Interscience Publishers, New York, 1961. 

Litbakovskii, A. A., "Fused Cast Refractories," Clearinghouse for Federal Scientific 
and Technical Information, Springfield, Va., 1961 (TT 60-51137). 

McNamara, E. P., "Ceramics," 3 vols., Pennsylvania State College Press, State 
College, Pa., 1939-44. 

Norton, F. H., "Refractories," 4th ed., McGraw-Hill Book Co., New York, 1968. 
Norton, F. H., "Elements of Ceramics," Addison-Wesley Publishing Co., Inc., Read­

ing, Mass., 1952. 
"Phase Diagrams for Ceramists," compiled by Ernest M. Levin, Carl R. Robbins, 

and Howard F. McMurdie and edited by Margie K. Reser, American Ceramic 
Society, Columbus, Ohio, 1964. 

Popper, P., ed., "Special Ceramics," Heywood & Co., London, 1960. 
Popper, P., ed., "Special Ceramics, 1962," Academic Press, New York, 1963. 
"Refractory Ceramics for Aerospace," Battelle Memorial Institute and American 

Ceramic Society, Columbus, Ohio, 1964. 
Ryschkewitch, Eugene, "Oxide Ceramics," Academic Press, New York, 1960. 
Salmang, H., "Ceramics—Physical and Chemical Fundamentals," 4th ed., Butter-

worth & Co., London, 1961. 
Shaffer, P. T. B., Samsanov, G. V., "High Temperature Materials," Vols. I and II, 

Plenum Press, New York, 1964. 
Sosman, R. B., "Phases of Silica," Rutgers University Press, New Brunswick, N. J. , 

1965. 
"Symposium on Thermal Insulating Materials," American Society for Testing and 

Materials, Philadelphia, Pa., 1939. 
"Thermophysical Properties of Solid Materials," Vol. III—Ceramics, WADC, 1959. 
Tinklepaugh, J. R., Crandall, W. B., eds., "Cermets," Reinhold Publishing Corp., 

New York, 1960. 
Van Vlack, L. H., "Physical Ceramics for Engineers," Addison-Wesley Publishing Co., 

Reading, Mass., 1964. 
Wulff, J. , "Powder Metallurgy," American Society for Metals, Metals Park, Ohio, 

1942. 

Abstracts, Indexes, and Information Services 

British Ceramic Abstracts, bound with Transactions of the British Ceramic Society, 
which see. 

Ceramic Abstracts, published with the Journal of the American Ceramic Society, 
which see. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N . W., Wash­
ington, D. C. 20036, weekly. 

Year Section 
1912 19. Glass & Ceramics 
1961 19. Glass, Clay Products, Refractories, & Enameled Metals 
1962 17. Ceramics 
1963 21. Ceramics 
1967 57. Ceramics 

Chemical Titles, American Chemical Society, semimonthly. 
Index of Patents Issued from the U. S. Patent Office, Superintendent of Documents, 

U . S. Government Printing Office, Washington, D. C. 20402, annual. 
Official Gazette, U . S. Patent Office, Superintendent of Documents, weekly. 
Review of Recent Developments, Battelle Memorial Institute, weekly. 
U. S. Government Research Reports, Clearinghouse for Federal Scientific and Tech­

nical Information, 5285 Port Royal Rd., Springfield, Va. 22151, monthly. 

Periodicals 

American Ceramic Society Bulletin, American Ceramic Society, 4055 North High 
St., Columbus, Ohio 43214, monthly. 

Berichte der Deutschen Keramischen Gesellschaft, Verlag Deutschen Keramischen 
Gesellschaft e.V., 47 Menzenberger Str., Bad Honnef/Rhein, Germany, monthly. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
00

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



6. T R O S T E L ET AL. Refractories 111 

Ceramic Age, Ceramic Publications, Inc., 2728 Euclid Ave., Cleveland, Ohio 44115, 
monthly. 

Ceramic Industry, Industrial Publications, Inc., 5 S. Wabash Ave., Chicago, Ill. 
60603, monthly. 

Industrial Heating, National Industrial Publishing Co., Union Trust Bldg., Pitts­
burgh, Pa. 15219, monthly. 

Interceram, Verlag G. Schmid, Kaiser Joseph-Str. 217, P. O. Box 1722, Freiburg/ 
Breigsgau, Germany, semiannual. 

Journal of the American Ceramic Society, American Ceramic Society, monthly. 
Journal of the British Ceramic Society, Shelton House, Stoke Rd., Shelton, Stoke-on-

Trent, England, semiannual. 
Ogneupory, SSSR (Refractories), English translation available from Pergamon Press, 

Inc., 122 East 55th St., New York 10022, bimonthly. 
Refractories Journal, London and Sheffield Publishing Co., Ltd. , 7 Chesterfield 

Gardens, Curzon St., Mayfair, London W1, monthly. 
Refractories Institute Technical Bulletin, Ohio State University, Columbus, Ohio. 
Taika Zairyo (Refractory Materials), Kurosaki Yogyo Kabushikigaisha 535, Fujita, 

Yawatashi, Fukuokaken, Japan, quarterly. 
Taikabutsu Kogyo (Refractories), Taikarenga Giiitu Kai, 7-2 Ginza-nisi, Tyuo-ku, 

Tokyo, Japan, bimonthly. 
Transactions of the British Ceramic Society (incorporating British Ceramic Abstracts), 

The British Ceramic Society, Federation House, Stoke-on-Trent, England, monthly. 
Verres et Refractaires, Societe d' Editions Verrieres et Ceramiques, 34 rue Michel-

Ange, Paris (16 e ) , bimonthly. 

Bibliographies 

"Refractories Bibliography, 1928-1947," American Ceramic Society, Columbus, Ohio. 
"Refractories Bibliography, 1947-1956," American Ceramic Society, Columbus, Ohio. 
U . S. Department of Commerce, Clearinghouse for Scientific and Technical Infor­

mation, 2585 Port Royal Rd., Springfield, Va. 22151, Selective Bibliographies: 
"High Temperature Research," Feb. 1961, 473 refs., SB-453. 
"Oxygen Steel Making—Foreign Literature," Feb. 1962, 115 refs., SB-489. 
"Refractories and Ceramics," July 1959, 569 refs., CTR-373. 

Patents 

Refractory Material 
Checker brick furnace structure 
Compositions 
Gas generator 

Class: Subclass 
263:51 
106:43 through 122 
48:74 
25:153 Kilns, Saggers 

Fire 
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Literature of the Abrasive Industry 

G . R. FINLAY and G. R. W A T S O N 

Norton Co. Research Laboratories, Chippawa, Ontario, Canada 

The literature of the abrasive industry is widely dispersed, 
and there are few good reviews available. Much of the 
record of the industry may be found in patent literature. 
The remainder is dispersed through a wide variety of 
sources, including trade journals and house organs. Some 
pertinent information is scattered through the general 
literature. 

The modern abrasive industry is concerned with the manufacture and proc­
essing of abrasive materials for grinding, cutting, and polishing. The major 

materials used are aluminum oxide (7 ) , silicon carbide (3) and diamond (4). 
A l l of these are now made artificially, although natural diamonds are still an 
important factor. These items along with some naturally occurring abrasives 
are used in grinding wheels, as coated abrasives, or in loose form for tumbling 
or lapping. Metal-clad or coated diamonds have recently improved diamond 
wheels to a marked degree. Wheels made from metal-clad diamonds have been 
particularly effective in grinding carbide tools with steel shanks. There have 
been also remarkable improvements in the hub materials for diamond wheels, 
such as fiber-filled Bakelite resin, and in diamond form tools, the single-layer 
diamond form wheel, and diamond abrasive belts. 

History 

The first metal objects made by man were sharpened and polished with 
sand or other natural abrasives, either loose or in the form of stones. Indeed, 
it is probable that some of the stone implements were also polished or shaped 
with sand or with other stone materials. Pliny records the use of emery in 
the first century A . D . Down through the centuries sand and sandstone have 
been used for polishing and sharpening, culminating in the use of the familiar 
grindstone for sharpening axes and other cutting tools. 

112 
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The modern history of abrasives begins with attempts to bond natural 
emery with glue to other materials so that it might be applied to rotating 
machinery. About 100 years ago some silicate or water-glass bonded wheels 
were made. These were soon followed by wheels made with vitrified or clay 
bonds. Other bonding materials which gradually came into use were cement, 
rubber, shellac, sodium silicate, magnesium oxychloride, and phenolic resins. 
The development of artificial abrasives, such as silicon carbide and fused 
aluminum oxide, greatly improved quality and reproducibility (3 ,20 ) . 

Sandpaper, initially made with glue, and emery cloth, also bonded 
with glue, have been augmented more recently for coated abrasives with 
other bonds based on plastics and with a wide variety of backings and fillers. 
F l int , garnet, silicon carbide, and aluminum oxide have been the usual abra­
sives in this service and have recently been joined by diamond. 

General Literature 

Abstracts concerning abrasives may be found in Chemical Abstracts, 
Ceramic Abstracts, and the Industrial Diamond Review. In Ceramic Abstracts 
these are concentrated mainly in the abrasive section, but in Chemical Ab­
stracts the references may well be scattered throughout many sections. 

The Grinding Whee l Institute and the Abrasive Grain Association are 
responsible for much of the general literature in this field and may be con­
sidered to represent the whole industry on the North American continent. 
A historical record is provided by "The Saga of the Abrasives Industry." 
This volume was prepared by Mur ie l F . Collie and published by the Grinding 
Wheel Institute in 1951. Similarly, information on coated abrasives is avail­
able in "Coated Abrasives, Modern Tool of Industry." Data on the abrasive 
uses of diamonds are offered by Engelhard Hanovia, Inc. and by the Diamond 
Research Laboratory in Johannesburg. 

Information on specific topics and various types of grinding is provided 
in the trade literature of the various abrasive companies; a list of these com­
panies is included in the bibliography. 

Books. There is no general treatise covering the field of abrasives. The 
best summaries are provided on an annual basis by the Minerals Yearbooks 
of the United States and Canada, respectively. Both of these contain infor­
mation on the industry which lags about two years behind the date. 

There are good individual books on grinding wheels (such as Lewis ' 
book), on coated abrasives, on diamonds, and on bauxite, which is included 
here since it is the raw material for producing aluminous abrasives. 

Periodicals and Journals. The major journal in this field is Grinding 
and Finishing. It has been in publication since 1954 and contains a number 
of important articles in the field. Industrial Diamond Review is devoted to 
articles on the use of diamonds and a broad summary on abstracts and trade 
literature covering the whole field of abrasives. 

Grits and Grinds is a trade journal which has been published by the 
Norton Co. since 1909. Its major contribution is in the field of techniques 
for grinding operations. 
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Patents. The patent literature of the abrasive industry is quite voluminous 
considering its brief span in time. Patents may cover abrasive materials 
(11,21), bonds, designs, and techniques of fabricating wheels or coated 
abrasives. Nearly al l relevant patents are abstracted in Industrial Diamond 
Review or Ceramic Abstracts. 

Other Literature 

Reports and suggestions on grinding wheel safety are available through 
the Grinding Wheel Institute or from individual manufacturers. 

Analytical methods for abrasives are fully described in Scott's "Standard 
Methods of Chemical Analysis" under the appropriate material. (Methods 
for analysis are also described in the chapter on "Abrasives" in the "Ency ­
clopaedia of Industrial Chemical Analysis" published in 1966 by Interscience.) 
Control methods used by individual manufacturers are usually kept as trade 
secrets. 

The unit processes involved in dealing with abrasives are periodically 
described in the open literature. There have been recent articles on crushing 
and comminution in a number of journals (9) . Screening of abrasive grain 
is a special art and is frequently done with silk or nylon screens. Standards 
for sizing of abrasive grain have been set up by the U . S. Department of 
Commerce. 

The furnacing procedures used in the industry have been reviewed by 
M c M u l l e n (17) and Upper (28). Sandmeyer and Mi l l er describe associated 
technology (22) (see also references 8 ,29 ,30 ) . 

The geographical concentration of the crude abrasive industry in the 
Niagara Frontier area is reviewed by Finlay and Upper (9) . 

The petrology of aluminous abrasives has been considered by Baumann 
(1) and by Schrewelius (23). The crystallography and manufacture of silicon 
carbide have been considered (24,25). Data on hardness of abrasive ma­
terials is cited by Thibault and Nyquist (26) and by Schrewelius (23). 

A standard system for marking grinding wheels has been established by 
the industry in the United States and Canada. Detailed information on the 
system and its interpretation may be obtained either from the individual 
manufacturers or from the Grinding Wheel Institute. 

A romanticized account of the origin and growth of the Norton Co. is 
given by Tymeson. This history of the largest company in the industry pro­
vides background information not available elsewhere. 

The close relationship of the abrasive industry to the steel and automotive 
industries has been reviewed by Forchheimer (10). 

Large grinding wheels are used in the pulp and paper industry to produce 
ground wood pulp. 

Recent Technology Advances 

The major recent advances may be listed as: (1) man-made diamonds, 
(2) sintered abrasives, (3) alumina-zirconia abrasives, (4) micro-crystalline 
abrasives, (5) abrasive machining, and, (6) electrolytic grinding. The appli -
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cation of synthetic diamonds to grinding wheels has been rapid (2,12,31). 
Reviews by Bovenkerk and by Kay may be helpful. 

Recently, Carborundum Co. , Norton Co. , and Universal Grinding Wheel 
Co. have marketed snagging wheels made from sintered bauxite or alumina 
materials (5) . A typical material in this field is described by Ueltz (27). 

Stil l another new snagging abrasive depends on zirconia additions to 
fused alumina in amounts ranging from 10 to 5 0 % zirconia by weight. Such 
compositions are now produced by Norton, Carborundum, Exolon, and Gen­
eral Abrasives. Relevant patents are by Marshall and Roschuk (11,12) and 
Cutt (6). 

Micro-crystalline abrasives, so called, are extremely fine-grained materials 
produced by fusion and chill-casting of various aluminous materials. The 
product may be cast either as small ingots or as slabs to induce the fine 
crystalline structure. In general this material is most useful in the fields of 
snagging and tumbling abrasives, but little information has yet been published. 

The new concept of abrasive machining, whereby metal is removed 
rapidly using grinding wheels rather than by conventional machining methods 
involving tool bits, has been adequately described by Mowry and Smith (18). 
The new types of abrasives described above have helped to expand the 
application of grinding wheels to heavy stock removal. 

A new technique of grinding called electrolytic grinding is gradually 
finding application particularly on cemented carbide tools (tungsten carbide, 
etc.). In this process, electrically conductive grinding wheels are used along 
with an electrolytic metal removal process. The combination of mechanical 
abrasion with electrolytic solution of the anodic work-piece is said to produce 
better surface at a lower cost. Reinhardt and Grunwald is an illustrative 
reference (19). Further advances in electrolytic grinding have also been made. 
These apply in particular to work on cemented carbides. 
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R E C E I V E D May 20, 1965. Updated 1967. 
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The Literature of Cement, Lime, 
Plaster, and Gypsum 

ETHEL V . LYON 

Portland Cement Association, Research and Development Laboratories, 
Skokie, Ill. 60078 

Cements and mortars are mentioned in the literature of 
ancient times. Information on these and on lime, plaster, 
and gypsum and on the materials from which they are 
made is widely distributed. General sources are noted along 
with sources of abstracts and indexes, translations, patents, 
statistics, and price information on the general field as well 
as particularly for each topic, including also concrete and 
stucco. 

Cements and mortars have been used in building since ancient times. The 
mortar used between the stone blocks in the Egyptian pyramids was made 

by calcining gypsum which probably contained limestone impurities. Later, 
the Greeks used mortars of lime produced by burning limestone. Cato, writing 
two centuries B . C . , discussed the properties of lime and lime-burning kilns. 
Greek builders learned to add volcanic tuff from Santorin island to slaked lime 
and sand to make a superior mortar. Vitruvius mentioned the Roman use of 
lime mixed with volcanic ash from M t . Vesuvius in the construction of dwell ­
ings, and the slaking of lime for stucco on vaultings. The volcanic tuff from 
Pozzuoli was siliceous material which reacted with the slaked lime to form a 
cement that hardened under water. Such mixtures of lime and pozzolana were 
used as mortars in the construction of the Roman Pantheon, the Colosseum and 
the aqueducts. Spackman gathered the manuscripts and books of the early 
writers on lime and cement and his reviews provide excellent historical records 
of the production and use of lime and cements. Znatchko-Javorsky's book gives 
a history of gypsum and calcareous cementing materials with emphasis on the 
U S S R . 

Limestone, clay, and gypsum occur in many parts of the earth. The oxides 
of calcium, aluminum and silicon are among the most common earth materials. 
L ime derived from limestone, and cement manufactured from limestone and 
clay or shale are among the most widely used building materials throughout 
the world. 
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L ime , plaster, gypsum, and most cements are usually discussed together 
because they are all calcium compounds and all are used in the building indus­
try. Their greatest difference lies in the manner in which they set and harden. 
L ime mortars absorb carbon dioxide from the air, which reacts with the calcium 
hydroxide forming calcium carbonate; these mortars set upon drying and the 
calcium carbonate gives added strength. Calcined gypsum or plaster of Paris 
sets by reaction with water and crystallization. Hydraulic cements, such as 
Portland, natural and slag cements, set by chemical reactions with water, form­
ing hydrated calcium silicates and aluminates, principally. Only hydraulic 
cements w i l l harden under water and do not require the absorption of C 0 2 

or drying in air. 

General Literature 

The chapters on lime, cement, and gypsum in the annual "Minerals Year­
book" are excellent starting points for a current literature search. The text 
briefly describes new plants and processes, changes in existing plants and men­
tions industrial conferences or meetings and their publications. A l l new tech­
nological developments within the year are carefully referenced. The individual 
chapters are often ready and may be purchased separately several months 
before the bound volumes are published. 

Excellent survey articles by leading authorities on cement, lime, and 
gypsum have appeared in collected volumes, compilations, and encyclopedias. 
Both "Industrial Minerals and Rocks" and Kirk-Othmer's "Encyclopedia of 
Chemical Technology" have chapters on each of these products. The " A S T M 
Standards" cover all these materials. 

Books by individual authors as Ecke l and Ladoo cover cement, lime, and 
gypsum. Petzold's small book was used as a text for the Institut fiir S i l i -
kathiittenkunde and covers lime, gypsum, and manufacturing and properties 
of plaster, as well as anhydrite binders, magnesium binders, and portland 
cement. 

In all the industries under discussion, crushing and grinding operations 
and the methods of particle size and surface area determination are important. 
The British bibliography on "Crushing and Gr ind ing" includes annotations on 
cement, chalk and limestone, and gypsum. 

Abstracts and Indexes. Several important abstract journals collectively 
cover these related materials. Other abstract journals dealing more specifically 
with one commodity are mentioned later in this text. 

Chemical Abstracts (CA)—Sect i on 22—Cement and Concrete Products 
gives comprehensive abstracts on the literature of cement, lime, plaster, and 
gypsum. Related materials may appear in other sections. The abstracts of 
Russian and Japanese and other foreign language papers and patents makes 
C A especially useful to the average chemist. CA includes abstracts translated 
from the Russian abstract journal Referativnyi Zhurnal, which would otherwise 
not be available to many chemists. The Russian text of articles other than those 
abstracted from Referativnyi Zhurnal may be obtained as photocopies from 
Chemical Abstract Services. 
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Ceramic Abstracts—Section III—Cements, Limes, and Plasters is an addi­
tional very useful source of information about the literature of these materials. 

Chemisches Zentralblatt places abstracts of these materials under Section 
H - 4 — G l a s , Keramik, Baustoffe. 

Building Science Abstracts, produced by the Bui lding Research Station and 
published by Her Majesty's Stationery Office, includes the chemistry of these 
materials, their manufacture, and the use of their finished products in the 
building fields, often making B S A one of the most useful services. 

Chemical Titles is not an abstract service but serves as an announcement 
of the newest papers in a large number of important journals. Checking the 
words anhydrite, calcium sulfate, gypsum, hemihydrate, plaster of Paris, plas­
ters, e tc , in the permuted title column might turn up new work in unsuspected 
journals, or reveal a paper on gypsum before the chemist could normally see 
that journal. Translated titles of foreign language papers are available before 
the chemist could see the abstract in Chemical Abstracts. Sometimes after the 
paper itself is obtained it isn't as exciting as the title promised! If this happens 
often, wait for an abstract before ordering new papers on the basis of the 
title alone. 

CSIRO Abstracts covers the Australian government research program i n ­
cluding lime and cement, and the current Australian work on gypsum plasters. 

Canadian Building Abstracts are annotated in French and English. The 
British Ministry of Public Buildings and Works publishes the Consolidated 
Building Reference to Articles in Periodicals. 

The Library Accession lists of large libraries when available provide 
"double check points" for literature which might otherwise be missed. 

Foreign language abstract journals also collectively cover these products. 
Tonindustrie-Zeitung und Keramische Rundschau published in Germany con­
tains abstracts in each issue and some issues are entirely devoted to abstracts. 
The section "Bindemittel , Mortel , Beton" covers European and American 
publications. 

"Engineering Index" includes many foreign papers under the headings: 
cement, cement plants, gypsum, gypsum plants, lime and lime kilns. Applied 
Science &- Technology Index covers fewer publications and has no author 
indexes. 

Languages and Translations. Dr . Kurt Gingold in CirEN for August 17, 
1964 discussed "Translations for the U . S. Scientist." He has written of the 
growing importance and volume of the non-English literature and the inability 
of most chemists to cope with foreign languages. This language inability also 
hampers the chemists and engineers in the areas of the cement, lime, gypsum, 
and plaster industries. Abstracts of the foreign language papers in C A are 
often the only contact the American chemist has with the non-English literature. 

A n almost universal rule is that if you need a translation of a paper, that 
paper has not been translated. Technical Translations listed and often anno­
tated, government and privately donated translations as well as those for sale by 
commercial translators. The donated translations may be obtained for the cost 
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of photocopying from the Special Libraries Association's Translation Center 
at John Crerar Library, Chicago. Technical Translations, issued jointly with the 
Clearinghouse for Federal Scientific and Technical Information, ceased publ i ­
cation in 1967. Translation Register-Index was started solely by the S L A Trans­
lation Center in 1967. 

The Library of Congress' Monthly Index of Russian Accessions prints trans­
lated titles of Russian journals and monographs. Monographic works are ar­
ranged in broad subject areas, and periodicals are arranged by classes as 
Science-Chemistry, Technology-Chemical technology, and C i v i l and Construc­
tion engineering. About half of each issue is devoted to a subject index with 
papers and monographs listed under headings: cement clinkers, gypsum, lime, 
l iming of soils, plastering, precast concrete construction, etc. The Monthly 
Index is especially useful for manufacturing, product, or engineering information 
which is not in C A and which might otherwise be almost completely unknown 
to the industries. 

The Library of Congress' "Serial Publications of the Soviet Union, 1937-
1957" lists in its subject index 12 serials on cement, 4 on concrete, 5 on gypsum, 
1 on plastering, none on lime, but many serials devoted to building materials. 
Some of these serials have now ceased publication, but Tsement, and Beton 
i Zhelezobeton are currently important Russian journals. 

The Russians have worked with lime, gypsum, slags, mineral waste prod­
ucts, conventional and non-conventional raw materials for cements, and done 
original work in developing cellular and foamed products which are precast 
and autoclaved. These developments may be followed in C A . Occasionally a 
paper given by a Russian author at an international meeting may be printed 
in English, and this often includes a summary of Russian research achievements. 
A large volume of Russian literature appears as journal articles and mono­
graphs which are not easily obtained. 

A n unusual and especially valuable translation service is given by the 
Japan Cement Engineering Association, which publishes its annual volume, 
Semento Gijutso Nenpo. Later they publish a small book of rather detailed 
English abstracts of the cement research and manufacturing papers entitled, 
"Review of General Meeting." 

The only U . S. journal in the building materials field which prepares for­
eign language abstracts for its articles on cement and concrete is the Journal 
of the American Concrete Institute. The J AC I started including French, Ger­
man, and Spanish abstracts in 1963. 

Patents. The Official Gazette of the U . S. Patent Office, in the back of 
each weekly issue, lists the new patent numbers in a table "Classification of 
Patents." The pertinent classes, as shown in the bibliography are from the 
U . S. Patent Offices "Manua l of Classification." 

U . S. and foreign chemical patents from 23 countries are listed or ab­
stracted in Chemical Abstracts. A front page in each issue of CA details prices 
and sources for obtaining U . S. and foreign patents. Also the Library of the 
U . S. Patent Office usually is able to furnish photocopies of foreign patents. 
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The Patent Concordance for all national patents appears in the back pages 
of each C A issue starting in 1963. Thus, checking a patent number in the 
Belgium column may reveal that the same patent has also been issued as a 
British and French patent, and the C A reference to the original abstract w i l l 
be in the adjacent column. This is an extremely useful service. 

Some journals have a section in the back of the magazine which prints 
one claim from selected patents. Examples—Revue des Materiaux—Ciments 
ir Betons under Brevets abstracts French patents. Zement-Kalk-Gips in the 
monthly Patentschau section prints mainly German and Austrian patent infor­
mation listed under cement, lime, gypsum, or general. 

The foreign language patent journals for many countries may be followed, 
but a London firm provides a useful translation service. Derwent Publications, 
L t d , produces a separate Patent Report for British, Belgian, German, and 
Japanese patents and the Soviet Inventions Illustrated. The Patent Report 
groupings, Class F : building, mining, mechanical handling, and Class 6: 
general inorganic, appear to include gypsum processing, cement clinker produc­
tion, reinforced concrete, etc. 

Statistics. "Minerals Yearbook" contains detailed statistics on nonmetallic 
minerals: production, mine and products-plant development, consumption and 
use, stocks, prices, foreign trade, prefabricated products, and world review by 
country. The Bureau of Mines also produces "Minera l Facts and Problems." 

The Canadian Dominion Bureau of Statistics publishes monthly data on 
gypsum products, annual data on lime manufacturers, and both monthly and 
annual data on cement. 

Price Information. Engineering News-Record, in each weekly issue, pub­
lishes a different portion of a tabular "Monthly Market Quotations by E N R 
Fie ld Reporters." Three pertinent weekly quotations are: (1) Cement, aggre­
gate, ready mixed concrete; (2) Bui lding board and lath and insulations; (3) 
Clay products, lime, plaster, paint, roofing. This current price information for 
commodities in the building industry is gathered for over twenty major U . S. 
and Canadian cities. 

Portland Cement 

Cement Manufacture. Portland cement is a manufactured product made 
from a calcareous and an argillaceous material. A source of lime, as limestone, 
marl, or oyster shells is combined with a source of silica, alumina, and iron oxide, 
as clay, shale, or blast furnace slag. According to the "Minerals Yearbook" 
(Vol . I) "Approximately 71 percent of the domestic output of portland cement 
in 1961 was made from limestone and clay or shale. Argillaceous limestone 
(cement rock) or a mixture of cement rock and limestone was used for 22 
percent of the portland cement produced. Three plants used marl instead of 
limestone and nine plants used shells." 

Clausen's chapter in "Industrial Minerals and Rocks" (2nd edition) offers 
a complete summary and description of the wet and dry manufacturing process 
and cement manufacturing equipment. 
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Minerals Processing features new developments in cement automation 
progress. M u c h of this material on automation in cement plants appears as 
separate articles, and no compilation has yet appeared. Articles, as by Lyons 
(18), are occasionally scattered throughout instrument and engineering journals. 

The 1962 "Minerals Yearbook" discusses, in its cement chapter under 
Technology, developments in ki ln feed, slurries, calcination, vertical kilns, 
clinker grinding, dust control, additives, high-alumina cements, special con­
cretes. 

For the chemist or engineer in the cement plant Labahn and Craddock 
offer practical working instructions. Martin's book and the translation of 
Jaspers' articles (12) provide essential thermodynamic data on the burning 
process. For the cement chemist, analytical methods for the control lab have 
been described by Seidel in his handbook. A S T M provides standard test proce­
dures. Insley and Frechette elaborate on the microscopic and laboratory tech­
niques used in the examination of cements and concretes. The first thorough 
exploration of the C a O - S i 0 2 - A l 2 0 3 system was done by Rankin and Wright 
of the Carnegie Foundation Geophysical Laboratory and published in 1915 (23). 

Copeland and Kantro's chapter in Taylor's "The Chemistry of Cements" 
explains the chemistry of hydration of portland cement at ordinary tempera­
tures. Brunauer's chapter in Goldman's "Science of Engineering Materials" 
provides an excellent summary of the fundamental aspects of the physics and 
chemistry of cement, and a good bibliography. 

Power and Brownyard's classic, "Studies of the Physical Properties of 
Hardened Portland Cement Paste," (22) summarizes the role of water in port-
land cement, the density of the solid cement, and the porosity of the paste. A 
more recent summary appears in Taylor (supra). 

Portland Cement Types. A S T M Standard C 150-63 describes five basic 
types of portland cement. Air-entraining portland cements are covered by 
A S T M Standard C 175-63. A discussion of the value of air-en trainmen t to the 
durability of concrete under severe conditions of freezing and thawing is given 
by Klieger (14). 

A S T M also issues standards for portland blast-furnace cement, A S T M 
C 205-63T, portland-pozzolan cement, A S T M C 340-63T, and masonry cements. 
Malquori , at the Fourth International Symposium on the Chemistry of Cement, 
outlined research on pozzolans. 

White portland cements have been investigated by Malhotra of the 
Canadian Department of Mines. 

Oi l -wel l cements and cement additives are covered in specifications by the 
American Petroleum Institute and by Hansen in the "Proceedings of the Th i rd 
International Symposium on the Chemistry of Cement." 

Most of the expansive cements which have been reported depend upon 
the formation of hydrated calcium sulfoaluminates. See Kle in and Troxell (13), 
Monfore (20), and Halstead's chapter in Taylors "Chemistry of Cements" 
( V o l . 2 ) . 
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The A S T M also issues specifications for other cements, including natural 
cement, slag cement, and the magnesium oxychloride and magnesium oxysulfate 
cements. 

K e i l in the "Proceedings of the T h i r d International Symposium on the 
Chemistry of Cement" and Czernin in his "Cement Chemistry and Physics for 
C i v i l Engineers" describe slag cements. 

Taylor's second volume on non-portland cements contains chapters on 
aluminous cement and refractory castables, slag cements, pozzolans, expanding 
and stressing cements, and hydrated calcium silicate products. Each chapter 
has a bibliography. 

Fink describes magnesium oxide and oxychloride cements and their prop­
erties in Vo l . 3 of Kirk-Othmer's Encyclopedia. 

Miner and Ashton discuss calcium aluminate cement (also called alum­
inous cements and high alumina cement) in Vol . 3 of Kirk-Othmer's Encyclo­
pedia. Robson's book details the manufacture of aluminate cements from lime­
stone and bauxite. 

Bessey in a chapter in Taylor's book describes hydrated calcium silicate 
products, as sandlime bricks, foamed materials, and high strength autoclaved 
products. 

Books. Two books that are considered indispensable to a cement reference 
collection are the review volume of Bogue and the Lea and Desch treatise. The 
Taylor volumes, the International Symposiums on the Chemistry of Cement, 
and the annual cement chapters that have been written by Kennedy and Moore 
in "Minerals Yearbook" might also be considered indispensable. Other books 
include Czernin's book for engineers, which is a concise summary of the chem­
istry of hydraulic limes, and portland, slag, pozzolanic, and aluminous cements. 
Kuril's three-volume set is a standard German language text. The books of 
Papadakis and Venuat on manufacture and use of cement and by Dreyfus are 
French texts. Meade, Wit t , Barta, and Blanks and Kennedy are additional 
useful books. There are many older books on cement manufacture both in 
English and foreign languages, but these are now mainly of historical interest, 
and may actually be misleading. 

Bibliographies. Wecke's "Handbuch der Zementliteratur" abstracts the 
cement literature up to the middle of 1925. Slate's bibliography picks up the 
literature from 1925 to 1947 listing the cement references under subject head­
ings. Ruhl reviewed the 1945-1960 cement and concrete literature covering 
experimental methods, properties, portland and special cements. The O T S 
Selective Bibliography SB-502 "Concrete and Cements" is a very miscellaneous 
list of government research reports and translations for the period 1940 to July 
1962. Gonnerman in his bibliography on autoclaving concrete products, Part 
III, annotates the publications on cement reactions taking place at high tem­
peratures. The Bureau of Reclamation compiled a bibliography on special 
cements for dams. 

Abstracts. The previously mentioned general abstract services, as Building 
Science Abstracts, Ceramic Abstracts and especially Chemical Abstracts, give 
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excellent coverage of cement literature. The French Documentation Biblio-
graphique concentrates on cement and concrete abstracts. Beton Litteratur 
Refer at er abstracts the cement literature of and for the Scandinavian countries. 
The Journal of the American Concrete Institute includes Current Reviews with 
cement and concrete abstracts. 

Symposiums and Yearbooks. A l l the international symposia on the chem­
istry of cement have contained important summary papers. The "Fourth Inter­
national Symposium" included sessions on the chemistry of clinker, the hydra­
tion of cement compounds, the hydration of portland cement, properties of 
cement paste and concrete, destructive processes in concrete, chemical additions 
and admixtures, and special cements. The principal papers are by leading 
scientists in each speciality. The papers included the authors' recent research 
work and a review of the developments since the last symposium. Each pr in­
cipal paper offers a comprehensive bibliography of related articles. The year­
books of foreign cement societies contain significant papers as Deutscher Beton-
Verein—Vortrage Betontag," Verein Deutscher Zementwerke—"Zement Tasch-
enbuch," Verein Schweizerischer Zement-, Kalk - und Gips-Fabrikanten— 
"Jahresbericht" and the Japan Cement Engineering Associations Proceedings. 

"Reports of Symposium on the Chemistry of Cements," 1956, edited by 
Budnikov, and sponsored by the Russian Scientific Research Society of the 
Structural Materials Industry, have been translated. Photocopies of 31 papers 
may be purchased from the Special Libraries Association Translation Center, 
John Crerar Library , Chicago. 

The 1961 Russian "Conference on the Chemistry of Technology of Cement" 
was sponsored by the A l l State D . I. Mendeleev Chemical Society. These papers 
have been abstracted in Chemical Abstracts in Section 22 of M a y 13 and 27, 
and June 10, 1963. Building Science Abstracts, M a y 1963, also abstracts these 
important papers and gives this summary: "The papers presented deal with 
methods designed to improve the quality, yield, and production cycles in 
cement manufacture. Raw materials, hydration, testing, firing, and behavior of 
cements under various circumstances are given special attention. The proper­
ties and preparation of special types of cement (pozzolanic, borehole, slag, 
etc.) are included." 

Periodicals. Rock Products "Annual Cement Issue," which is usually the 
M a y issue, reviews the trends and technology in the rapidly changing industry. 
The M a y 1964 issue covered white cement production, specific plant expansion, 
cement imports, x-ray analysis for sounder quality control. 

Pit i? Quarry, January issue, is a Review and Forecast Section. The 
January 1964 issue contained "Cement: Production and Shipments." Pit i? 
Quarry's July issue is called the "Annual Cement M i l l Issue."* 

Cement and Lime Manufacture includes brief articles and worldwide 
news about cement plant developments. 

A n exhaustive bibliography of single papers on the chemistry of cement 
would be needed to give credit to the many distinguished scientists who have 
worked or are working in cement chemistry. Many important scientists not 
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mentioned individually are cited in bibliographies which are part of the refer­
ences in this paper. 

The British Magazine of Concrete Research and the Journal of the PC A 
Laboratories are important scientific research publications of trade associations. 

Directories. The "American Cement Directory" is a source of useful infor­
mation about the location of cement plants in U.S . , Canada, and South 
America. Cembureau of Paris publishes a world directory of cement plants, 
giving locations, types of kilns and capacity, wet or dry process, production of 
clinker and cement, types of cement, brand names, number of employees, and 
helpful maps. 

Cement Standards. Besides the A S T M Specifications, which have been 
mentioned, there are U.S . Federal Specifications. U S A Standards Institute has 
adopted some of the A S T M methods of tests for cements. The U S A S I is 
represented when the Committee of Cement Standards of the International 
Standards Association (ISA) meets with European cement producers. Cembu­
reau in Paris issues a world set of standards by country for both portland 
cements and other cements. 

Cement Uses—Concrete. The volume of literature about plain, reinforced, 
precast, and prestressed concrete is enormous and only a few examples w i l l be 
mentioned and listed in the bibliography. The article on concrete in the 1963 
"Encyclopedia Britannica" (5) offers general information about plain concrete, 
structural concrete, and concrete products. The "Cement and Concrete Refer­
ence Book" is also a source of general information about the uses of portland 
cement and concrete. 

"Design and Control of Concrete Mixtures" summarizes fundamental facts 
about concrete, materials for concrete, design of concrete mixtures, mixing 
concrete, placing concrete, joints, curing and protection, and finishing concrete. 

The "American Concrete Institute 55-year Index, 1905-1959" for the 
Journal, along with their new Monograph and Bibliography series are indis­
pensable in using the enormous collection of engineering data published by 
A C I during 60 years. 

There are many excellent books on concrete. Troxell and Davis have 
written about plain concrete as a material. Sutherland and Reese's book and 
Ferguson's book are standard texts on reinforced concrete. The new edition 
of Urquhart's book is a fundamental design text, and L i n has written a new 
edition on prestressed concrete design. LaLonde and Janes' handbook covers 
many concrete construction details. Chapters on the design and construction 
of concrete pavements are included in Wood's highway handbook. 

Lime 

History and Literature. Spackman gives a good summary of ancient lime 
literature. Perhaps a dozen books written in the 18th, 19th and early 20th 
century on the production of lime are now of value principally for their histori-
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cal background. Ecke l is an excellent source of information for the period up 
to 1922. 

Bowles quotes the lime literature and gives a general picture of the 
industry. Nathan Rockwood, in the 2nd edition of "Industrial Minerals and 
Rocks," mentions the impossibility of giving an adequate bibliography on lime 
because it enters into so many specialized fields, such as the iron and steel indus­
try. He suggests the need to search the literature of that field as well as the lime 
literature for a complete bibliography. C. Meade Patterson's chapter for many 
years in "Minerals Yearbook" is packed with authoritative information and 
statistics. 

The A S T M "Symposium on L i m e " in 1940 includes a dozen papers on the 
use of lime in the glass industry, for water treatment, and in agriculture, and 
papers on the properties of lime putties and lime characteristics. 

The A C S Symposium on L i m e in 1927 with Withrow as chairman (27) 
generated 23 papers. 

In 1964 the British Chalk L i m e and Al l ied Industries combined with the 
Whit ing and Industrial Powders Research Counci l ( W I P R C ) . The former 
comprehensive abstract card service offered C L A I R A members and subscribers 
is now issued by the W e l w y n H a l l Research Association as the W e l w y n H a l l 
abstracts. The new abstract classes include: lime manufacture; industrial and 
agricultural uses of lime; calcium silicate products; ready-mixed mortar manu­
facture; building technology; powder technology; etc. Patent coverage is 
included. 

The National L i m e Association's publications include a bulletin by Riehl 
on water supply and treatment which is used as a text by sanitary engineering 
classes. 

Chemical Abstracts and Ceramic Abstracts are secondary sources of infor­
mation on lime appearing in foreign and obscure journals. Rock Products and 
Pit 6- Quarry feature lime plants and production and along with Minerals 
Processing provide the best source of U . S. information about new types of 
kilns and equipment. In the foreign literature Gypsum ir Lime (Japan), 
Cement and Lime and Cement, Lime and Gravel (England) , Zement-Kalk-Gips 
(Germany) , Cement-Wapno-Gips (Poland) are consistently useful journals. 

Manufacture. Emley of the National Bureau of Standards in his bulletin 
and Boynton and Jander of the National L ime Association in Kirk-Othmer's 
Encyclopedia discuss lime manufacture in detail, as do Boynton and Gutschick 
in "Industrial Minerals and Rocks." 

Azbe published a book (2) consisting of 166 articles from trade journals 
written between 1923 and 1946. At the A S T M Symposium on L i m e in 1939 
in his article on the fundamentals of calcination and hydration of lime, Azbe 
gave a hypothetical description of how C 0 2 escapes the limestone crystal 
leaving a passageway in the porous lime structure for the entry of water for 
hydration. More than twenty years later Rune Hedin of Stockholm received 
the Azbe L ime Award for a paper (10) which clearly shows research on lime 
burning continues. 
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The fluidization principle has been used to calcine finely ground limestone 
suspended in gas, and currently fluidization is a dominant trend in the European 
lime industry ( I I ) . 

Masonry Mortars and Masonry Cements. A National L ime Association's 
Bulletin, "Masonry Mortar," offers information on masonry mortars. Masonry 
mortar types M , S, N , O, and K are defined by A S T M Specification C-270-61T 
as containing varying proportions of aggregate, portland cement, masonry 
cement, and lime. 

The National Bureau of Standards has conducted extensive research on 
masonry mortars and cements. Wells , Bishop, and Watstein (25) report on 
differences in limes and their effects in masonry mortars. Blaine (3) investigated 
commercial masonry cements over a ten-year period. Mortars for stone masonry 
were studied by Kessler and Anderson in their report. Lev in , Clarke, and 
Wells (17) reported on the plasticity and water retentivity of hydrated limes. 
Fishburn (7) compared the physical properties of mortars, the bond strength 
of the mortars to masonry units, and the structural strength of concrete masonry 
and composite masonry walls containing the mortars. 

The A S T M "Symposium on Masonry Testing" included papers on the 
effect of aggregate grading on properties of masonry mortar and factors affect­
ing bond of mortar to brick. 

The Building Research Institute held a 1963 F a l l Conference on Problems 
and Practices in the Use of Masonry Mortars with papers on specifying mor­
tars, field experience with an organic modified mortar, bond strength and other 
properties of cement mortars (21). 

Gypsum 

History and Literature References. Wi lder (26) has briefly traced the his­
tory of gypsum, and Hammond's Historical Review in Kirk-Othmer's Encyclo­
pedia also refers to L e Chatelier's work on the identification of plaster of Paris 
as the hemihydrate. 

Most notable among geographical and geological studies is Wilder's classic 
"Iowa Geological Survey Report." Cole and Collings describe Canadian gypsum 
deposits in their bulletins. Newland has reported on the gypsum industry in 
New York state and Ver Planck on gypsum in California. Current data on 
deposits are annually given in Vo l . I l l , "Minerals Yearbook." 

The selected bibliography prepared by the Department of the Interior for 
the Committee on Interior and Insular Affairs of Congress in 1952 emphasizes 
sources of gypsum and its use as a building material. 

Rock Products and Pit &• Quarry regularly publish descriptive articles about 
new plant developments. Several foreign national gypsum associations publish 
reports of scientific, technological, and commercial developments. Zement-Kalk-
Gips cosponsored by the Deutscher Gipsverein reports progress in manufacture 
and research. The Japanese Sekko to Sekkai (Gypsum & L i m e ) , the Polish 
Cement-Wapno-Gips, and the "Jahresbericht" of the Verein Schweizerischer 
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Zement-, Kalk- und Gips-Fabrikanten publish valuable information about 
gypsum. 

Collings in his bulletin outlines the mining, mil l ing, and processing of gyp­
sum and presents a typical flow sheet from quarry to finished product. Moyer 
also offers processing details. Havard in the 3rd edition of "Industrial Minerals 
and Rocks" describes the manufacture of gypsum board. Production statistics, 
and new mine and plant developments are reviewed annually in "Minerals 
Yearbook." Lerch (16) discusses the function of gypsum in regulating the 
reactions of hydration and hardening of portland cement. Steinour's bulletin 
reviews the literature on the role of gypsum in the setting of portland cement. 
Goudge described the use of gypsum and anydrite as industrial raw materials 
at the Conference on Industrial Minerals in Nova Scotia, and Edwards (6) 
discussed the use of processed anhydrite in the cement, paint, and rubber 
industries. Excellent trade literature on gypsum products is available from the 
manufacturers. 

Bui ld ing Plasters and Stucco. The Gypsum Association's 1964 " M a n u a l of 
Gypsum Lathing and Plastering" gives general background material on gypsum 
and plasters. The National Bureau for Lathing and Plastering, Inc., issued a 
manual written by John Diehl . "Specifications for Lathing, Furr ing and Plaster­
ing" is issued by the Contracting Plasterers' and Lathers' International Associa­
tion. The well-illustrated "Plasterer's Manua l " distributed by the Portland 
Cement Association describes materials, methods, and the results achievable. 
The American Concrete Institute published a "Guide to Portland Cement 
Plastering" (8). 

A bibliography on " L a t h , Plaster and T r i m " in the "Bui ld ing Products 
Register" of the American Institute of Architects (15) gives brief annotations 
on federal and military specifications, A S A & A S T M specifications, the U . S. 
Dept. of Commerce's simplified practice recommendations, summaries of asso­
ciation literature, and reference materials. 

Among the older publications are the work of Andrews (1) on "Gypsum 
and Anhydrite Plasters" done at the British Building Research Station, and 
M c V a y (19) on hard finish gypsum plasters done at the University of Illinois. 
Verrali's book "Solid and Fibrous Plastering" is dated 1941. 

More recent research on gypsum plasters has been carried out at the 
Australian Division of Building Research by Ridge (24) and others. W . C. H a n ­
sen's 1963 article (9) explains theoretical aspects of the setting of gypsum 
plasters. 

The trade journals Gypsum Drywall Industry Newsmagazine, The Cali­
fornia Plasterer and Plastering Industries regularly present brief articles about 
current practices and new developments. 

Sweet's "Architectural Catalog F i l e " in Section 12—Lath , Plaster, W a l l -
board, and Tr im, contains useful manufacturers' catalogs with specific data on 
plasters. 

Gypsum Specifications. A S T M issues specifications for gypsum and for 
gypsum concrete, plasters, and molding plaster. 
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Beton i Zhelezobeton (Concrete and Reinforced Concrete), Gosudarstvennoe Izda-

tel'stvo Literatury po Stroitel'stvu, Arkhitekture i Stroitel'nym Materialam, Moscow, 
USSR, monthly. 

Beton Litteratur Referater, Cementfabrikkernes Tekniske Oplysningskontor (Cement 
Works Technical Information Center), Christians Brygge 28, Copenhagen V , Den­
mark, quarterly. 

Beton-T eknik, Cementfabrikkernes Tekniske Oplysningskontor, quarterly. 
Bulletin de Documentation, Centre d'Etudes et de Recherches de lTndustrie des Liants 

Hydrauliques, 23 rue de Cronstadt, Paris, France, semiannual. 
Bulletin du Ciment, Service de Recherches et Conseils Techniques de lTndustrie 

Suisse du Ciment, Wildegg, Switzerland, monthly. 
Cement, Betonvereniging (Concrete Association), Enci-Cemy N.V. Nw. Achtergracht 

104, Amsterdam C, Netherlands, monthly. 
Cement and Concrete, Saku Cement Service, New Delhi, India. 
Cement, Casopis Industrie Cementa Jugoslavije (Printed in Croatian with Eng., F r , 

and Ger. sum.), J U C E M A , Poslovno Udruzenje Jugoslavenskih Proizvodaca Cementa 
i Azbest Cementa, Prilaz JNA 30, Zagreb, Yugoslavia, quarterly. 

Cement och Betong, Svenska Forskningsinstituzet for Cement och Betong (Swedish 
Cement & Concrete Research Institute), Box 248, Malmo 1, Sweden, quarterly. 

II Cemento, Consiglio Nazionale delle Richerche, 16 viale Lunigiana, Milan, Italy, 
monthly. 

Cemento-Hormigon, Calle de Gerona 69, Barcelona 9, Spain, monthly. 
Ciments, Portland et Metallurgiques, Federation de l ' lnd. Cimentiere, Brussels, Bel­

gium. 
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Constructional Review, Cement & Concrete Association of Austrialia, Concrete Pub­
lishing C o , Pty. L t d , Yorkshire House, 14 Spring St , Sydney, Australia, monthly. 

Documentation Bibliographique, Centre d'Etudes et de Recherches de lTndustrie des 
Liants Hydrauliques, 23 rue de Cronstadt, Paris, France. 

Indian Concrete Journal, Concrete Association of India, Cement House, 121 Queen's 
R d , Bombay 1, India, monthly. 

Industria Italiana del Cemento, Associazione Italiana Tecnico Economica del Cemento, 
Via di S. Teresa 23, Rome, Italy, monthly. 

Journal of the American Concrete Institute, P.O. Box 4754, Redford Station, Detroit, 
M i c h , monthly. 

Journal of Research of the Onoda Cement Company, Onoda Cement C o , L t d , Cement 
Research Laboratory, Tokyo, Japan, quarterly. 

Journal of the Research 6- Development Laboratories of PC A, Portland Cement Asso­
ciation, 5420 Old Orchard R d , Skokie, 111. 60078, 3 a yr. 

Magazine of Concrete Research, Cement & Concrete Association, 52 Grosvenor Gar­
dens, London SW1, England, 3 times a yr. 

Materiales Maquinaria y Metodos para la Construccion, Associacion Tecnica de 
Derivados del Cemento, Calle Balmes 163, Barcelona, Spain, quarterly. 

N.Z. Concrete Construction, New Zealand Portland Cement Association, Wellington, 
New Zealand, monthly. 

Rapport de Recherche, Centre National de Recherches Scientifiques et Techniques 
pour Tlndustrie Cimentiere (CRIC) , Brussels 5, Belgium. 

Revue des Materiaux de Construction et de Travaux Publics, Societe des Editions Sci­
entifiques, Techniques, et Artistiques, 19 rue Lafayette, Paris, France, irregular. 

Semento Gijutso Nenpo, Proceedings of the Japan Cement Engineering Association, 
1-2 Akasaka-Daimachi, Minato-ku, Tokyo, Japan, annual. 

Semento Konkuritto (Cement and Concrete), Japan Cement Engineering Association, 
monthly. 

Tsement (Cement), Gosudarstvennoe Izdatel'stvo Literatury po Stroitel'stvu, Arkhitek-
ture i Stroitelnym Materialam, Moscow, USSR. 

Zement und Beton, Verein der Osterreichischen Zement-Fabrikanten und des Oster-
reichischen Betonvereins (Association of Austrian Cement Manufacturers and 
Austrian Concrete Society), Vienna, Austria, 3-4 a yr. 

Bulletins and Reports 
Building Science Series No's. 2, 5, 6, 8, and continuing, U . S. National Bureau of 

Standards, Government Printing Office, Washington, D . C , 1965-1968. 
"Design and Control of Concrete Mixtures," T-12, Portland Cement Assn., Chicago, 

111, 1968. 
Malhotra, V. M , "Physical and Chemical Properties and Durability of Some White 

and Normal Portland Cements," Canadian Department of Mines and Technical 
Surveys, Mines Branch, Invest. Report IR 64-55, June 1964. 

Steinour, Harold H , "The Setting of Portland Cement—A Review of Theory, Per­
formance and Control," Portland Cement Assn. Research Bulletin 98, 1958. 

Symposia 
Budnikov, P. P. and others, "Reports of Symposium on the Chemistry of Cements," 

Scientific Research Society of the Structural Materials Industry, Office of Literature 
on Structural Materials, Moscow, 1956. Translation available from Special Libraries 
Assn. Translation Center, John Crerar Library, Chicago, 111. 

International Symposium on the Chemistry of Cement: Proceedings 
1st Symposium, London, 1918 (In Transactions of the Faraday Society, Vol. 14, 

1918.) 
2nd Symposium, Stockholm, 1938, The Royal Swedish Institute for Engineering 

Research (Stockholm), 1939. 
3rd Symposium, London, 1952, Cement and Concrete Association, London, 1954. 
4th Symposium, Washington, 1960, National Bureau of Standards, Monograph 43, 

Washington, D. C , 2 volumes. 
5th Symposium, Tokyo, 1968 (to be published). 

Novoe v. Khimii i Tekhnologii Tsementa (Proceedings of the Conference on the Chem­
istry and Technology of Cements, 1961), Moscow, USSR, Gosstroisdat, 1962. 

"Symposium on Structure of Portland Cement Paste and Concrete," Highway Research 
Board Special Report 90, N R C - N A S - N A E Publ. 1389, National Academy of 
Sciences, Washington, D . C , 1966. 
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Lime 

Books 
Boynton, Robert S , "Chemistry and Technology of Lime and Limestone," Interscience 

Publishers, New York, 1966. 

Bulletins and Reports 
Bowles, Oliver, "The Lime Industry," U . S. Bureau of Mines, Info. Circular No. 7651, 

1952, 43 pp. 
Cowper, Alfred, "Lime and Lime Mortars," Special Report 9, Building Research 

Board, DSIR, London, HMSO, 1927. 
Deadmore, D. L , and Machin, J . S , "Some Plastic Properties of Pastes Made from 

Hydrated Dolomitic and High Calcium Limes," Illinois State Geological Survey, 
Circular 261, 1958, 9 pp. 

Emley, W. E , "Manufacture of Lime," Nat. Bureau of Standards, Circular No. 337, 
1927, 27 pp. 

Kessler, D. W , and Anderson, R. E , "Studies of Stone-Setting Mortars," National 
Bureau of Standards, Building Materials and Structures Report No. 139, 1953. 

"Lime and Its Uses in Plastering, Stucco, Unit Masonry, and Concretes," National 
Lime Association, 925 Fifteenth St , N . W , Washington, D. C. 20005, 1945, 8 pp. 

"Masonry Mortar," Bulletin 321, National Lime Association, 1950. 
Riehl, Merrill L , "Hoover's Water Supply and Treatment," 9th ed . Bull . 211, Na­

tional Lime Association, 1962. 
"Specifications for Lime and Its Use in Plastering, Stucco, Unit Masonry, and Con­

crete," National Lime Association Bulletin No. 322, 1945, 8 pp. 
Voss, Walter C , "Exterior Masonry Construction," National Lime Association Bulletin 

324, 1956. 

Symposia 
A S T M , "Symposium on Lime," Columbus Regional Meeting, American Society for 

Testing Materials, March 8, 1939, STP 40, Philadelphia, P a , A S T M , 1940. 
A S T M , "Symposium on Masonry Testing," STP 320, Philadelphia, P a , 1963, 142 pp. 
Journals 
Lattbetong, AB Lattbetong, Stockholm, Sweden, 4 a yr. 
Limeographs, National Lime Association, Washington, D. C. 

Gypsum and Plaster 

Books 
Diehl, John R , "Manual of Lathing and Plastering," National Bureau for Lathing and 

Plastering, Inc., Washington, D. C , 1960. 
"Manual of Gypsum Lathing and Plastering," Gypsum Association, Chicago, 111, 1964. 
"Plasterer's Manual," P21-2, Portland Cement Association, Chicago, 111, 1962. 
Verrell, W , "Solid and Fibrous Plastering," Chemical Publishing C o , Inc., New York, 

1941. 

Bulletins and Reports 
Cole, L . Heber, "The Gypsum Industry of Canada," Department of Mines, No. 714, 

Ottawa, Canada, 1930, 164 pp. 
Collings, R. K , "The Canadian Gypsum Industry," Department of Mines and Tech­

nical Surveys, Mines Branch Information Circular IC 114, Ottawa, Canada, 1959, 
« 4 1 p p * 

"Gypsum: Information Concerning Gypsum and a New All-Purpose Building Mate­
rial ," Committee Print, 82nd Congress, 2nd Session. (Printed for use of Committee 
on Interior and Insular Affairs.) U . S. Government Printing Office, Washington, 
D. C. 20402, 1952. 

Kelley, K. K , Southard, J . C , and Anderson, C. T , "Thermodynamic Properties of 
Gypsum and Its Dehydration Products," U . S. Bureau of Mines, Technical Paper No. 
625, U . S. Government Printing Office, 1914, 73 pp. 

Moyer, Forrest T , "Gypsum and Anhydrite," U . S. Bureau of Mines, Information 
Circular IC 7049, 1939, 45 pp. 
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Newland, D. H , "Gypsum Resources and Gypsum Industry in New York," New York 
State Museum Bulletin 283, Albany, 1929, 188 pp. 

Offut, J . S , and Lambe, C. M , "Plasters and Gypsum Cements for the Ceramic 
Industry," American Ceramic Society Bulletin, 26 (2), 29-38 (1947). 

"Specifications for Lathing, Furring and Plastering," Contracting Plasterers' & Lathers' 
International Association, Washington, D. C , 1960, 41 pp. 

Sweet's "Architectural Catalog File," F. W. Dodge Corp, New York, annual. 
Ver Planck, W. E , "Gypsum in California," State of California, Department of 

Natural Resources, Division of Mines, Bulletin 163, San Francisco, 1952, 151 pp. 

Journals 
California Plasterer, California Lathing & Plastering Contractor's Association, 3558 

West 8th St , Los Angeles, Cal i f , monthly. 
Gypsum Dry wall Industry Newsmagazine, Gypsum Dry wall Contractors International, 

Lodi, N . J . 
Plastering Industries, Contracting Plasterers' & Lathers' International Assn., Construc­

tion Center, 215 West Harrison, Seattle, Washington, monthly. 

Patents 

Class: subclass numbers 

Gypsum 263:53 
23:122 
106:109, 77 

Lime 

Plaster 

263:53 
23:186 
106:118 
106:77 
110:263 
263:53 

Portland Cement 106:89, 76, 64, 100 
263:53 
106:85, 64, 106, 100 Other hydraulic cements 

Kilns and Related Manufacturing Equipment 
Grinding: design 

263:53 
263 
D37, 241 

RECEIVED November 2, 1964. Updated 1968. 
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The Literature of Photographic Chemistry 

ELIZABETH W . K R A U S 

Eastman Kodak Co, Rochester, N . Y . 14650 

Since photographic chemistry includes subject areas from 
many of the specialized branches of organic and inorganic 
chemistry, the scattering, language, and format are prob­
lems for those using the photographic literature. Several 
good encyclopedias of photography exist, as well as foreign­
-language dictionaries covering photographic terminology. 
Textbooks are available, both on photography and its chem­
istry and on special topics in chemistry important to pho­
tography. The general abstract services are useful, but 
several abstract journals devoted specifically to photography 
are available. House organs, proceedings of congresses and 
annuals should not be overlooked in checking the periodical 
literature. Standards, patents, and government reports are 
other useful sources. 

The realm of photographic chemistry includes the chemistry of radiation-
sensitive systems in general, all agents used to develop or "amplify" the 

image, the chemistry involved in the production of special photographic papers 
and film-base materials, the chemistry of gelatin, and much of the very broad 
field of dye chemistry. Because these broader subject areas embrace an 
extremely wide variety of chemical specialties, it w i l l be impossible to treat 
each in detail. Rather, some of the more useful portions of the literature w i l l 
be discussed, which w i l l , in turn, lead interested investigators into the more 
specialized areas. 

As in every literature of modern chemistry, the language barrier confronts 
al l who investigate the photographic literature. In addition to German, French, 
and Italian literature, there is a flourishing photographic literature in Japanese. 
Fortunately, in most instances, there are English abstracts available for 
Japanese journals of interest. Russian still presents a formidable translation 
problem, and a knowledge of research results at various U S S R institutes is 
increasingly important. Unfortunately, there are very few translations of the 
Russian publications that are needed. 

Dictionaries and encyclopedias are basic tools, but they contain only 
general background information designed primarily for the casual questioner. 

142 
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Such books are naturally good starting points for newcomers to a particular 
subject. The only true encyclopedia devoted to photography is the "Encyclo­
pedia of Photography." Its 15 volumes, the first eight of which were issued in 
1963, cover al l phases of photography, each topic written by an authority in the 
field. A useful single volume that attempts to be encyclopedic in its coverage is 
the "Focal Encyclopedia of Photography," either in its original edition of 1956, 
or in the somewhat abbreviated desk edition of 1960. It includes a survey of 
many technical topics with references for further consultation. Another useful 
quick reference similar in scope to the Focal volume is Sowerby's "Dictionary 
of Photography." First published in 1889, it is now in its 19th edition. The 
most useful and practical for a dictionary-like definition is the "Mi l i tary 
Standardization Handbook: A Glossary of Photographic Terms." 

Two outstanding foreign-language dictionaries that cover pertinent photo­
graphic terminology are "Dictionary of Photography and Cinematography in 
German, English, French, and Russian," and Sakharov's "English-Russian 
Dictionary of Photography and Cinematography," which contains nearly 10,000 
terms and has a Russian index. 

First among the photographic textbooks is D r . C. E . K . Mees' "Theory 
of the Photographic Process," of which a new edition is in process. Detailed 
chapters were written by authorities from Eastman Kodak C o , and each chapter 
has an excellent bibliography. The same subjects are covered more briefly in 
"Fundamentals of Photographic Theory," by James and Higgins. "Photo 
Chemistry in Black-and-White and Color Photography" by Eaton limits itself to 
the chemistry of the photographic process and does not have the detailed 
information on sensitometry, tone reproduction, e t c , which makes up a large 
portion of most photographic texts. Clerc's "Photography, Theory and Prac­
tice" is a thorough, comprehensive treatment of all phases of photography. 
Another translation from the French, Glafkides* "Photographic Chemistry" is 
very detailed in its two volumes but must be used cautiously as errors have been 
made in translating. Neblette's "Photography, Its Materials and Processes" 
is another general coverage of all aspects of photographic science in which 
experts have presented well-documented material. 

Russian texts which might be of interest are Zelikman and Levi 's 
"Fundamentals of the Formation and Deposition of Photographic Emulsions," 
and Chibisov's monograph, "Fundamental Problems of Chemistry of Photo­
graphic Emulsions." This latter was issued originally in Russian but is now 
available in German as the fifth supplement to the German periodical, 
Photographische Korrespondenz. A Russian book, translated into English, that 
is the only monograph on electrophotography which has appeared in any 
language, is Fridkin's "Photoelectrets and the Photographic Process." 

In the field of photochemistry, useful volumes are "Chemical Aspects of 
L i g h t " by Bowen and "Photochemische Versuchstechnik" by Plotnikow. A more 
recent publication is "Photochemistry in the L i q u i d and Solid States," based on 
papers presented at a 1957 symposium. 

Dyes play many important roles in photographic systems. A useful 
compilation for studying dyes is the "Colour Index" and its recently issued 
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supplement. For texts, there is Venkataraman's two-volume "Chemistry of 
Synthetic Dyes" and "Recent Progress in the Chemistry of Natural and Synthetic 
Colouring Matters," edited by Gore. Two symposia volumes which are useful 
are the "Perkin Centenary, London" and the "Proceedings of the Symposium on 
Colour Chemistry, 1960." The latter was published as a part of V o l . 15 of 
the periodical, Chimia. A Russian text which discusses photochemistry in 
relation to dyes is Terenin's "Photochemistry of Dyes and Related Organic 
Compounds." The 1947 edition is available in a translation from the Special 
Libraries Association Translation Center, John Crerar Library , 86 Randolph St. 
Chicago, 111. 60601. A new German volume by Meier which has just appeared 
and should prove valuable is " D i e Photochemie der Organischen Farbstoffe." 

Another subject of interest to photographic chemists is surface chemistry. 
Several helpful books are Moilliet's "Surface Act ivity , " Osipow's "Surface 
Chemistry, Theory and Industrial Applications," and Deryagin's "Research in 
Surface Forces," translated from the Russian. 

For historical background, several sources are available. The classic 
is Epstean's translation of E d e r s "Geschichte der Photographie," covering 
al l aspects up to about 1930. Gernsheim's "The History of Photography" 
carries the history to the start of the First W o r l d War , with excellent 
documentation and a good index. 

Abstracting and indexing services are important tools in gaining access 
to the literature. Chemical Abstracts should be searched in the following 
sections where articles and patents of chemical interest w i l l be found: Section 
5—Photography (before 1962); Section 11—Radiation Chemistry and Photo­
chemistry (1962-1966); Section 74—Radiation Chemistry, Photochemistry, and 
Photographic Process (1967 on) . Others such as Applied Science and Tech­
nology Index or British Technology Index are valuable because new items 
appear quickly although the coverage of photographic journals is limited. 
Specialized indexing services are frequently useful. For example, Polymer 
Reports from Japan has lengthy abstracts from Japanese journals and patents. 
The monthly Journal of the Society of Dyers and Colourists from England 
contains abstracts and has author and subject indexes. 

Fortunately, there are several abstract journals devoted specifically to 
photography. The Monthly Abstract Bulletin (1915-1961), published by 
Eastman Kodak C o , is no longer in existence but is still available in libraries. 
It covered al l aspects of the scientific and technical photographic literature, and 
the December issue contained an annual author index. In spite of the difficulties 
caused by the lack of an annual subject index, the Monthly Abstract Bulletin 
is probably the most comprehensive tool available. AN SCO Abstracts (1941-
1961) was similar in scope and poses a similar searching problem because of 
the lack of annual subject indexes. Both publications ceased at the end of 1961. 
Abstracts of Photographic Science and Engineering Literature began in 1962 
and is attempting to incorporate the scope of the two just mentioned. It pro­
vides access to the literature by subject through the use of descriptors, an author 
index in each issue, and annual subject and author indexes. 

The Royal Photographic Society (London) has issued Photographic 
Abstracts since 1921 which are indexed annually both by author and subject. 
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Access to East European, Russian, and Asiatic literature is provided by 
Referativnyi Zhurnal, Fotokinotekhnika, and, although in Russian, it includes 
abstracts from very unusual sources. 

The important photographic societies throughout the world all issue 
scientific journals that are important to the photographic scientist. These should 
be consulted for current developments: Journal of the Society of Scientific 
Photography of Japan; Electrophotography, by the Society of Electrophotog­
raphy of Japan; Journal of Photographic Science, by the Royal Photographic 
Society; Journal of the Society of Motion Picture and Television Engineers; and 
Photographic Science and Engineering, by the Society of Photographic Scientists 
and Engineers. Others which should not be overlooked, although they are 
mostly published in foreign languages are: Fotokemijska Industrija, which is a 
section of the Yugoslav periodical, Kemija u Industrija (contains abstracts in 
English or German) ; Kep-es-Hangtecknika from Budapest; Photographische 
Korrespondenz; Science et Industries Photographiques (with an extensive 
abstract section); Zeitschrift fuer Wissenschaftliche Photographie; and Zhurnal 
Nauchnoi i Prikladnoi Fotografii i Kinematografii. Perspective, a British quar­
terly which continues a less-frequent publication called Progress in Photography 
is valuable for its review articles. The Russian publication, Uspekhi Nauchnoi 
Fotografii, appears irregularly and contains highly informative material such as 
symposia proceedings. 

Several large photographic firms issue periodicals which frequently stress 
the research activities of the organization. Abridged Scientific Publications from 
Eastman Kodak (now superseded by Scientific Publications); Mitteilungen from 
the Development Laboratories of Agfa-Leverkusen; Veroffentlichungen from 
the Agfa-Photo Laboratories in Le ipz ig ; Ferrania, A Magazine of Photography 
and Cinematography, which is more practical than scientific; and Scientific 
Publications of the Fuji Photo Film are some examples. 

Proceedings of international congresses can be invaluable for providing 
state-of-the-art information. Important are "International Congress of Scientific 
Photography," "Symposia on Photographic Sensitivity," the "International 
Colloquium of Nuclear Photography," and "International Congress on H i g h 
Speed Photography." 

Annuals abound in the field of photography, but since the majority are 
devoted to collections of photographs, they are of little more than aesthetic 
value to the photographic chemist. However, the British Journal Photographic 
Annual, which has appeared regularly for nearly 100 years, carries much 
information not only on equipment, but also on processing chemistry. 

Various photographic trade magazines, either for the amateur or the 
professional, occasionally carry discussions of a new process or valuable review 
articles. The British Journal of Photography, Industrial Photography, and 
Photo-Technik und-Wirtschaft are examples of publications of this type. 

Some peripheral periodicals which are considered valuable are: Journal of 
the Society of Dyers and Colourists; Photochemistry and Photobiology, new in 
1962, which covers pertinent fundamental research on photochemistry; Journal 
of Polymer Science; Journal of Applied Polymer Science; and Polymer Science 
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USSR which covers the fundamental chemistry in the field of polymers. 
Frequently the coverage of physical aspects, dye chemistry, e t c , is good in 
Collection of Czechoslovak Chemical Communications, Ukrainskii Khimicheskii 
Zhurnal, and Doklady from the Academy of Science of the USSR. Pertinent 
papers frequently are found in Journal of the Chemical Society of Japan, both in 
the Pure Chemistry section and in the Industrial Chemistry section. Excellent 
English abstracts indicate whether or not to obtain a translation. Various 
journals from the American Chemical Society and from the American Institute 
of Physics are of interest. 

Standards are important for the photographic industry, not solely for 
equipment but also because of specifications for chemicals. American Standards 
Association ( A S A ) lists standards in the annual catalog in the section appro­
priately designated " P H " and in a separate index which is more detailed than 
the annual catalog. N e w proposals and standards can be followed through the 
monthly Magazine of Standards. Here also is reference to foreign photographic 
standards. Standards from Russia, identified as G O S T in the Russian literature, 
can be obtained and are abstracted in certain Referativnyi, but in Russian. 
Occasionally a photographic International Standards Organization (ISO) 
recommendation appears. It is frequently identical with its equivalent A S A 
standard but should not be ignored. 

Patents are abstracted in Chemical Abstracts, Abstracts of Photographic 
Science and Engineering Literature, and Photographic Abstracts. Coverage is 
not l imited to U . S. or British patents and there w i l l be some repetition. A 
specialized service, Uniterm Index to Chemical Patents, permits searching the 
U . S. patent literature. Patents of interest to photographic chemists should be 
covered, although the Uniterms require some ingenuity to use successfully. 

There are several services which make it fairly easy to follow patents issued 
in foreign countries, particularly England, Belgium, France, and Germany. 
Derwent Information Service in England publishes several. Fine Chemicals 
Patents Journal has abstracts of British, German, French, South African, and 
Indian patents in weekly issues. A more specialized semimonthly publication 
covering patents for the same countries is the Graphic Arts Patents Bulletin. 
Soviet patents can be followed in Derwent Russian Patents Report, which 
includes Class 57-Photography. The same abstract service is provided in the 
Derwent Japanese Patents Report, which includes Class 103-Photography and 
Cinematography. This same patent class is included in the Interpas publication, 
Japan Patent News, Edition VI, but without the abstract which is, however, 
available in English for a fee. Belgian patents, because of speedy publication, 
have valuable information. Such chemical patents appear four weeks after 
issue in the biweekly Derwent Belgian Patents Report. 

The disadvantage of these services covering foreign patents lies in the 
difficulties encountered in retrospective searching. No cumulative index by 
subject, company, or inventor is supplied, and therefore the publications must 
be scanned issue by issue. Again Chemical Abstracts provides the best source 
for preliminary searching. 

A final class of material, which frequently contains invaluable data not 
published in any other form, is the technical report on research sponsored by 
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the U . S. Government. M u c h government-sponsored photographic research is 
being conducted, and access to this class of material can be gained through 
U. S. Government Research and Development Reports, Nuclear Science Ab­
stracts, and Scientific and Technical Aerospace Reports. These publications 
are the most useful, both for current awareness and for searching. Occasionally 
the material located w i l l be hard to obtain since much of the information gen­
erated in the photographic industry is proprietary. However, the Defense 
Documentation Center can often supply copies of such reports. (Defense 
Documentation Center, Cameron Station, 5010 Duke St., Alexandria, Va.) 

Try ing to follow current developments in photographic chemistry is one 
of the most challenging and often frustrating assignments in the use of the 
literature. There is no single indexing service that covers the broad range 
of subject matter of interest to the photographic scientist. The Eastman Kodak 
Co. has established one of the largest photographic collections in the world 
and the remarks made here about the literature of photographic chemistry have 
been based on this collection and its use. Similar collections, with the scope 
and diversity required for photographic scientists, can be found only in the 
possession of the larger photographic manufacturers. However, other large 
collections can often be found in large public libraries, the George Eastman 
House Library in Rochester, and the American Museum of Photography in 
Philadelphia. 
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The U . S. Patent Office "Manual of Classification" groups patents relating to pho­
tographic chemistry into the following class and subclasses: 
Class 96: Photographic Chemistry, Processes, and Materials 
Subclass: 

1.6 Dye sensitizer for electric photography 
1.8 Zinc oxide for electric photography 
2-26 Natural color techniques 
28-47 Processes including exposure or use of image record 
48-66.5 Developing and ancillary operations and compositions thereof 
67-87 Light-sensitive elements 
88-115 Light-sensitive compositions 

R E C E I V E D September 9, 1963. Presented on the symposium, "Searching the Literature 
of a Number of Specialized Fields," sponsored by the Division of Chemical Literature 
at the 145th Meeting of the American Chemical Society at New York, N . Y , Sept. 
9-13, 1963. Updated 1968. 
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The Literature of Pharmaceutical 
and Medicinal Chemistry 

H O W A R D T. B O N N E T T 

G. D . Searle & Co., P.O. Box 5110, Chicago, Ill. 60680 

Medicinal chemistry has benefited from many applications 
of computers to information problems during the past dec­
ade. New services offered by Chemical Abstracts Service 
include C h e m i c a l Ti t les , C h e m i c a l - B i o l o g i c a l Act iv i t i es , and 
CA on microfilm. Through MEDLARS, the National Li­
brary of Medicine offers Index M e d i c u s , "Medical Subject 
Headings," and B i b l i o g r a p h y of M e d i c a l Reviews . Institute 
for Scientific Information introduced Index Chemicus , S c i ­
ence C i t a t i o n Index, and Automated Subject Citation Alert. 
Science Information Exchange is custodian of a national 
registry of research in progress. Thesauri, chemical type­
writers, and drug information services appeared during the 
decade. A national catalog of chemical patents was pub­
lished, and the U.S. Patent Office applied mechanical search­
ing to several classes of organic compounds. A list of peri­
odicals and a classified list of books is included. 

The expansion of literature and information services of the past decade has 
been particularly apparent in medical fields. Medicinal chemistry has bene­

fited from the many developments in chemical information services. Probably 
the single most striking development of the decade has been the application of 
computers to information problems. 

Computer-based Services 

Chemical Abstracts Service made its first move toward a computer-based 
operation when it started Chemical Titles ( C T ) in 1961. This is a biweekly 
computer-produced index to 725 journals. It features a keyword-in-context 
( K W I K ) index of permuted titles, a technique developed by I B M . BASIC is 
a similar publication by Biological Abstracts. 

Chemical-Biological Activities (CBAC), another C A S product, is a b i ­
weekly, current literature K W I K index to the biological activity of organic 

152 
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compounds. Its digest section summarizes the message of each paper and lists 
the compounds it reports, each with its compound registry number for identifi­
cation in the C A S computer system. Structural formulas may also be given. 

Chemical Abstracts (CA) is now available on microfilm from volume 1 to 
date, together with an automated reader. Chemical Abstracts Service is in tran­
sition from a strictly abstracting-indexing-publication operation to a compre­
hensive computer-based information service. By 1970 this w i l l provide the data 
base for producing C A , indexes, and searching services—all by computer (1,8). 
CT and CBAC are already available i n tape editions. 

Dur ing the past decade the Armed Forces Medical Library became the 
National Library of Medicine and occupied a new building on the grounds of 
the National Institutes of Health, Bethesda, M d . Its holdings exceed 1.2 mill ion 
pieces, including books, journals, theses, pamphlets, prints, and microfilms. The 
library is open to the public, and remote access is through inter library loan; 
N L M w i l l provide other libraries with photocopies of journal articles at no 
charge. 

N L M provides a number of services through its Medical Literature Analy­
sis and Retrieval System ( M E D L A R S ) , which is a computer-based system for 
producing Index Medicus, a monthly index to articles from periodicals and 
monographs. IM is an alerting and awareness tool, just as is C T ; neither carry 
abstracts. 

By-products of M E D L A R S include annual printings of "Medica l Subject 
Headings" ( M E S H ) , which is the basis of classification in IM, the annual 
"L i s t of Journals Indexed," and the monthly Bibliography of Medical Reviews. 
This latter was published as annual compilations in IM from 1955 through 
1966; Volume 6 (1961) was a separately published cumulation of review 
listings covering the period 1955-60 (7) , and in 1967 the listings were pub­
lished in Cumulated Index Medicus. BMR was resumed as a monthly publica­
tion in 1968. CIM is an annual produced from IM tapes; it was published 
originally by the American Medical Association, now by the Superintendent of 
Documents, Government Printing Office. 

M E D L A R S w i l l also produce special bibliographies on request, subject to 
limitations on scope and available time. Some of these are made available for 
general distribution; they are announced in Journal of the American Medical 
Association. 

The Institute for Scientific Information, Philadelphia, has developed a 
number of services, starting with Current Contents in the early 1950's and 
which now has an edition in the chemical, pharmaco-medical, and life sciences 
and another in the space, electronic, and physical sciences. Index Chemicus is 
a computer-based, weekly publication of ISI reporting new chemical com­
pounds. A n associated service is the Index Chemicus Registry System, which 
provides a comprehensive file of al l compounds covered in IC, encoded in 
Wiswesser L ine Notation. 

A bibliographic tool of special utility in tracing the popularity of a given 
article is Science Citation Index, published by ISI. It lists where and by whom 
a specific paper has been cited since publication. SCI is published quarterly 
and cumulated annually; cumulations are available for 1961 and annually since 
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1964. Added to SCI in 1966 was the Permuterm Subject Index, listing per­
muted pairs of terms from article titles. 

ISI also has a selective dissemination of information service that it calls 
A S C A (Automated Subject Citation A ler t ) ; it is based on interest profiles that 
are matched weekly against current journal items. 

Science Information Exchange (SIE) is a national registry of research in 
progress that is supported by the National Science Foundation and operated by 
the Smithsonian Institution, Washington, D . C . SIE registers research proposals 
and projects, stores information on tape, and answers inquiries on who is work­
ing on what projects, when, and where; this inquiry service is available at no 
charge to granting agencies and to recognized research institutions and their 
investigators. The bulk of the information is in the medical and life sciences 
because S I E was oriented in this direction when it was founded in 1949 as the 
Medical Sciences Information Exchange; the physical sciences division was 
started in 1962 and is growing rapidly, however. Most of the projects listed 
are being performed by or supported by agencies of the Federal Government, 
but a substantial amount of data on private research projects is included. 

Impact of Computers 

The advent of computers in information handling has forced a certain 
standardization of terms. The Engineers Joint Counci l mounted a large pro­
gram to develop roles in indexing and their inclusion as key-word index terms 
with scientific papers as they are published. This effort, spearheaded by the 
D u Pont C o , was implemented by the American Institute of Chemical E n g i ­
neers, whose "Chemical Engineering Thesaurus" was published in 1961. The 
broader E J C "Thesaurus of Engineering and Scientific Terms" (3) , published 
in 1967, is a joint product of E J C and the Department of Defense Project L E X . 

Thesauri and other indexing techniques are described in "Automatic In­
dexing: A State-of-the-Art Report" (6 ) , by Mary Elizabeth Stevens of the Re­
search Information Center and Advisory Service on Information Processing, 
which is jointly sponsored by the National Bureau of Standards and the National 
Science Foundation. 

Computers have opened the possibility of storing and retrieving graphic 
representations of chemical structure by various techniques. The "chemical 
typewriter" invented at American Cyanamid's Stamford Research Laboratories 
and developed under A r m y sponsorship, is in use as an input/output device 
for this purpose. Among more sophisticated hardware being investigated at 
C A S are the light-pen and character recognition devices. 

Chemical notations are being used in a growing number of installations for 
storing, manipulating, and retrieving structure information by techniques and 
programming adapted for both manual use and computer processing. 

Several services are available that are directed specifically toward drug 
information. Beginning about 1960 a group of pharmaceutical companies 
began a voluntary cooperative exchange of information gleaned from the litera­
ture during their regular operations. The information included the chemical 
structure, activity reported, company code numbers, generic names, trade­
marks, molecular formula, and so on. As a direct outgrowth of this effort, Paul 
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de Haen of New York offered a service called "Drugs in Prospect" beginning in 
1963, which provides chemical and pharmacological data on file cards from the 
first published reports on new compounds. Three related services have since 
been added, "Drugs in Research," "Drugs in Use," and "Drugs in Combination." 

"Ringdoc," by Derwent, London, England, represents another commercial 
outgrowth of a voluntary, cooperative program begun by a number of European 
and one U . S. pharmaceutical firms. It began operation in 1964 and repre­
sents a service which supplies abstracts of articles appearing in approximately 
300 journals. About 40,000 abstracts are published annually. Also provided 
are indexes of two types, one in the form of direct coded punched cards and 
the other a manual searching capability based on key words under which 
bibliographic references are listed. 

Chemotherapy Research Bulletin is a monthly magazine by Chemotherapy 
Research Institute, Philadelphia, that prints perforated index cards on new 
products, three to a page; the entire contents of the magazine convert to a 
card file. 

One of the results of the thalidomide episode was an intensified interest in 
adverse reactions; this led to the introduction of information services specifically 
directed to this aspect of the literature of drugs. Among these services are: 

FDA Clinical Experience Abstracts, published by the Food & D r u g A d ­
ministration, beginning in 1963 (originally under a different t it le) . 

Adverse Reaction Titles, published by the Excerpta Medica Foundation 
beginning in 1966. 

Patent Literature 

U . S. patents on medicines are in Class 167, but patents on products with 
medicinal uses may be found under Class 252, Compositions, and Class 260, 
Chemistry, Carbon Compounds. 

"The National Catalog of Patents—Chemical ," by Rowman and Littlefield, 
New York, lists all U . S. patents issued in 1961 and 1962 by major drawing 
and major claim, reprinted from the Official Gazette of the U. S. Patent Office. 
These group the patents by class and subclass from Classes 8 through 266 and 
are in five volumes; indexes include cross references to related patents, manual 
of classification for chemical classes, and subjects. 

Patents from 1790 through 1960 are listed by number only in "The Inter­
national Index of Patents—Chemical and Al l i ed A r t s — U . S , " a companion set 
by the Interdex C o r p , subsidiary of Rowman and Littlefield. These are also 
grouped by class and subclass and include under each the numbers of patents 
cross referenced from other classes. 

Patent information services are available from several firms. Information 
for Industry, Inc., Washington, D . C , offers its Uniterm Indexes to U . S. chemi­
cal patents since 1950 in book form, microfilm, and magnetic tape and provides 
patent searches on a service basis. Its indexes are very deep, not limited to 
titles, and are intended to be used for coordinate searching. 

Derwent also offers "Farmdoc," a service on pharmaceutical patents from 
a number of countries in the form of punched cards and magnetic tape. 
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The U . S. Patent Office itself has been active in the study of mechanical 
aids to its search problems. Out of its efforts have come direct coded punched 
card indexes to steroids, phosphorus compounds, and certain organometallies. 
These indexes are available to the public on a subscription basis at nominal cost. 

Books 

The literature of pharmaceutical and medicinal chemistry was reviewed 
quite thoroughly in two symposia sponsored by the A C S Divisions of Chemical 
Literature and Medicinal Chemistry in 1953-1954. The 25 papers from these 
symposia were published as " A Key to Pharmaceutical and Medicinal Chemical 
Literature," A D V A N C E S I N C H E M I S T R Y S E R I E S N O . 16 (1956). The chapter on 
market and economic information from this book has been updated and pub­
lished recently (5) . Many of the other papers from the book are still val id for 
specialized aspects of the subject and for the earlier literature. 

A broad survey of drug literature was prepared by Winifred Sewell of the 
National Library of Medicine in 1963. This report, published as a Senate Com­
mittee Print by the Government Printing Office (4) , carries several biblio­
graphic appendices, one of which, "Selected List of Monographs in Pharmacy," 
is the basis for the book list presented here. The list in " D r u g Literature" was 
compiled by Martha Jane Kay Zachart and C. Larry Thomasson, both then at 
Mercer University, Atlanta, and published in American Journal of Pharmaceuti­
cal Education, summer 1963, as "Bibliography of Books and Reference Works 
Relating to the Professional Courses in the Pharmaceutical Curr iculum." This 
list, only part of which was printed in " D r u g Literature," was supplemented to 
1963-1964 by Elizabeth Jackson of Mercer University. 

The list starting on page 157 does not include all of the topics from the 
source lists because some classes are too far removed from the primary empha­
sis of this article. Omitted were introduction to pharmacy, pharmacy principles 
and techniques, hospital pharmacy, manufacturing pharmacy, cosmetics, and 
dermatologic pharmacy. Only a few titles were selected on veterinary phar­
macy, and pharmacognosy is almost entirely omitted except for books on chem­
ical classes of active constituents and on plant chemistry. Also omitted are titles 
on plant physiology, plant taxonomy, anatomy, histology, and morphology of 
plants, pesticides, herbicides, and plant diseases. 

To this basic list have been added a number of titles from the Searle 
library and recent titles through 1966 from publishers lists. The final list has 
been rearranged under fewer headings, and most of the out-of-print titles and 
those prior to 1955 have been omitted. 

Periodicals 
Two appendices in " D r u g Literature" are devoted to periodicals. One is a 

world list of pharmacy periodicals; it lists 911 journals and is reprinted from the 
American Journal of Hospital Pharmacy. The other is a combined list of 717 
journal titles of pharmaceutical interest assembled from three sources. 

The list of periodicals that starts on page 184 is a composite of only those 
journals on which all three of the following services agree, as of mid-1968: 
Current Contents, L i fe Sciences (887 titles), C B A C (591 titles), and de Haen 
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(403 titles). W i t h only 217 titles, this is a list of periodicals basic to this field. 
For more specialized and additional foreign titles, refer to these source lists and 
to those in " D r u g Literature." 

Literature Cited 

(1) Chemical Abstracts Service, "CAS Today: 60th Anniversary Edition," 1967. 
(2) Deising, A. C., Tate, F. A., Terrant, S. W., Jr., "Abstracts of Papers," 153rd 

Meeting, ACS, April 1967, 3F. 
(3) Heald, J . Heston, "Thesaurus of Engineering and Scientific Terms" (1967), Su­

perintendent of Documents, U . S. Government Printing Office, Washington, 
D.C. 20402. 

(4) Sewell, Winifred, "Drug Literature: Report prepared for the Study of 'Inter­
-agency Coordination in Drug Research and Regulation,' by the Subcommittee 
on Reorganization and International Organizations of the Senate Committee on 
Government Operations" (1963), Superintendent of Documents, U . S. Gov­
ernment Printing Office, Washington, D.C. 20402. 

(5) Southern, Walter A., Wilson, Patricia J . , J. Chem. Doc. 4, 237 (1964). 
(6) Stevens, Mary Elizabeth, "Automatic Indexing: A State-of-the-Art Report," Na­

tional Bureau of Standards Monograph 91 (1965), Superintendent of Docu­
ments, U . S. Government Printing Office, Washington, D.C. 20402. 

(7) Taine, Seymour I., ed., "Bibliography of Medical Reviews," Vol. 6, Cumulation, 
1955-1961 (1961), Superintendent of Documents, U . S. Government Printing 
Office, Washington, D.C. 20402. 

(8) Tate, Fred A., Chem. Eng. News 45, 78 (Jan. 23, 1967). 

B I B L I O G R A P H Y 

Books 

Directories and Compendia 
"Accepted Dental Remedies," American Dental Association, Chicago, revised annu­

ally since 1936. 
Altman, P. L , Dittmer, D. S , "Biology Data Book," Federation of American Societies 

for Experimental Biology, Washington, D . C , 1964. 
"American Hospital Formulary Service," American Society of Hospital Pharmacists, 

Hamilton, 111, supplemented annually. 
Asimov, Isaac et al., eds, "Stedman's Medical Dictionary," 21st ed , Williams and 

Wilkins, Baltimore, 1966. 
"British National Formulary," Pharmaceutical Press, London, 1963. 
"British Pharmacopoeia 1963," published for the General Medical Council by Pharma­

ceutical Press, London. 
"Canadian Formulary," Canadian Pharmaceutical Association, Toronto, 1962. 
Damm, H . C , ed , "Handbook of Clinical Laboratory Data," Chemical Rubber C o , 

Cleveland, 1965. 
"Directory Issue," Journal of the American Pharmaceutical Association, Washington, 

D . C , January issue annually. 
Dorland, W. A. N , e d , "Dorland's Illustrated Medical Dictionary," 24th ed , Saunders, 

Philadelphia, 1965. 
Frerichs, George et al., eds, "Haagers Handbuch der Pharmazeutischen Praxis," 2 

vols, 1949; supplements 1949, 1958, Springer, Berlin. 
"Handbook of Clinical Laboratory Data," Chemical Rubber C o , Cleveland, 1965. 
Harris, G. et al., eds, "Dictionary of Organic Compounds," 4th ed , Oxford University, 

New York, 1965. 
Helwig, Burghard, "Moderne Arzneimittel, ihr Wirkung und Anwendung," 2nd ed , 

WTissenschaftliche, Stuttgart, 1956. 
Hughes, F. N , ed , "Compendium of Pharmaceuticals and Specialties," 3rd ed , 

Canadian Pharmaceutical Association, Toronto, 1967. 
Kastrup, Erwin K , ed , "Facts and Comparisons," 4th ed , Kastrup, St. Louis, 1963. 
Krupp, Marcus A. et al, eds, "Physician's Handbook," 14th ed , Lange Medical Pub­

lications, Los Altos, Cal i f , 1966. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



158 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Levy, Martin, "The Medical Formulary, or Aqrabadhin, of al-Kindi," University of 
Wisconsin, Madison, 1966. 

Marler, E. E. J , ed , "Pharmacological and Chemical Synonyms," 4th e d , Excerpta 
Medica Foundation, Amsterdam, 1967. 

"Merck Veterinary Manual," 2nd ed , Merck, Rahway, N . J , 1961. 
Modell, Walter, ed , "Drugs of Choice," 5th ed , Mosby, St. Louis, 1966. 
Modell, Walter, ed , "Drugs in Current Use," Springer, New York, 1966. 
"Modern Drug Encyclopedia and Therapeutic Index," 10th ed . Drug Publications, 

New York, 1966% 

"National Formulary," 12th e d , American Pharmaceutical Association; Mack, Easton, 
P a , 1965. 

Negwer, Martin, "Organisch-Chemiche Arzneimettel und Ihre Synonyma," Akademie-
Verlag, Berlin, 1966. 

"New and Nonofficial Drugs," American Medical Association, Chicago, 1965. 
Osol, Arthur et al., eds, "Dispensatory of the United States of America," 26th e d , 

Lippincott, Philadelphia, 1967. 
Parr, J . A , Young, R. A , "Parr's Concise Medical Encyclopedia," American Elsevier, 

New York, 1965. 
Patterson, A. M . et al, "The Ring Index," 2nd ed , American Chemical Society, 

Washington, D . C , 1960. Supplements: I, 1963; II, 1964; III, 1965. 
"Pharmaceutical Firms—United States-Canada-Mexico," 3rd e d , Noyes Development 

Corp, Park Ridge, N . J , 1965. 
"Pharmacopoeia Internationalis," World Health Organization, 2 vols, plus supple­

ment, International Documents Service, Columbia University Press, New York, 
1951-1959. 

"Pharmacopeia of the United States of America," 17th, U . S. Pharmacopeial Conven­
tion, Mack, Easton, P a , 1965. 

"Physician's Desk Reference to Pharmaceutical Specialties and Biologicals," Medical 
Economics, Oradell, N . J , annual; quarterly supplements since 1947. 

"Proprietary Names of Official Drugs," American Pharmaceutical Association, Wash­
ington, D . C , 1965. 

Schermerhorn, J . W. et al, eds, "The Lynn Index: A Bibliography of Phytochemis-
try," 5 monographs, 1957-1962. 

Seitner, P. G. et al, eds, "Biology Code of the Chemical-Biological Coordination 
Center," with key, National Academy of Sciences, Washington, D . C , 1960. 

" S O C M A Handbook: Commercial Organic Chemical Names," American Chemical 
Society, Washington, D . C , 1966. 

Spector, W. S , e d , "Handbook of Biological Data," Saunders, Philadelphia, 1956. 
Stecher, P. G. et al., "Merck Index of Chemicals and Drugs," 8th e d , Merck, Rahway, 

N . J , 1968. 
Stephenson, H . C , Mittelstaedt, S. G , eds, "Veterinarians' Blue Book," 14th ed , 

Reuben H . Donnelley Corp, New York, 1966. 
Todd, R. G , ed , William Martindale's "Extra Pharmacopoeia, incorporating Squire's 

Companion," Pharmaceutical Press, London, 1967. 
"United States Adopted Names," U . S. Pharmacopeial Convention, New York, 1967. 
Van der Hoeden, J , "Zoonoses," American Elsevier, New York, 1965. 
Welt, Isaac D , ed , "Index-Handbook of Cardiovascular Agents," Vol. 1, McGraw-

Hi l l , New York, 1960-1963; Vol. 2, National Research Council, Washington, D . C , 
1960. 

Wilson, Charles O , Jones, Tony E , eds, "American Drug Index," Lippincott, Phila­
delphia, issued annually since 1956. 

Biochemistry 
Aiba, S , Humphrey, A. E , "Biochemical Engineering," Academic Press, New York, 

1965. 
Allan, J . D , Holt, K. S , eds, "Biochemical Approaches to Mental Handicap in Chi l ­

dren," Williams and Wilkins C o , Baltimore. 
Altschul, A. M , "Proteins, Their Chemistry and Politics," Basic Books, New York, 

1965. 
Ambrose, E. J , Roe, F. J . C , eds, "Biology of Cancer," D. Van Nostrand C o , Prince­

ton, 1966. 
Anderson, Stig Bryde, "Metabolism of Human Gamma Globulin," F. A. Davis C o , 

Philadelphia, 1964. 
Austin, C. R , "The Mammalian Egg," F. A. Davis C o , Philadelphia, 1961. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 159 

Bachman, Barbara J , Strickland, Walter L , "Neurospora Bibliography and Index/' 
Yale University Press, New Haven, 1965. 

Bacq, Z. M . et al, "Pharmacodynamic Biochimique," 2nd ed , Masson & Cie, Paris, 
1961. 

Balazs, E. A , Jeanloz, R. W , eds, "The Amino Sugars. The Chemistry and Biology 
of Compounds Containing Amino Sugars," Academic Press, New York, 1962-
1966, 2 vols, in 4 parts. 

Barrington, E. J . W , "Hormones and Evolution," D. Van Nostrand C o , Princeton, 
N. J , 1964. 

Baulieu, E. E , Robel, P , "Aldosterone," F. A. Davis C o , Philadelphia, 1964. 
Biddle, Harry C , Floutz, Vaughn W , "Chemistry in Health and Disease," F. A. Davis 

C o , Philadelphia, 1966. 
Bilai, V , "Antibiotic-Producing Microscopic Fungi," American Elsevier Publishing 

C o , New York, 1963. 
Bittar, E. E , "Cell p H , " Butterworth & C o , Washington, 1964. 
Bodansky, M , Bodansky, O , "Biochemistry of Disease," 2nd e d , Macmillan C o , 

New York, 1952. 
Bowen, H . J . M , "Trace Elements in Biochemistry," Academic Press, New York, 1966. 
Boyer, P. D. et al, "The Enzymes," 2nd e d . Academic Press, New York, 8 vols. 
Brimacombe, J . S , Webber, J . M , "Mucopolysaccharides; Chemical Structure, Distri­

bution, and Isolation," Elsevier Publishing C o , Amsterdam, 1964, 1959-1963. 
Butcher, E. O , and Sognnaes, R. F , eds, "Fundamentals of Keratinization," American 

Association for the Advancement of Science, Washington, D . C , 1962 (Sym­
posium, Vol. 70). 

Campbell, P. N , Grevilhe, G. D , "Essays in Biochemistry," Academic Press, New 
York, 1965. 

Carter, C. W. et al, "Biochemistry in Relation to Medicine," 3rd e d , Longmans, 
Green & C o , London, 1959. 

Cassano, C , Andreoli, M , eds, "Current Topics in Thyroid Research," Academic 
Press, New York, 1965. 

Chance, Britton et al, "Rapid Mixing and Sampling Techniques in Biochemistry," 
Academic Press, New York, 1964. 

Chance, Britton, ed , "Hemes and Hemoproteins," Academic Press, New York, 1966. 
Chargaff, Erwin, Davidson, J . N , "The Nucleic Acids," Academic Press, New York, 

1960-1965, 3 vols. 
Cohen, D , "Biological Role of the Nucleic Acids," American Elsevier Publishing C o , 

New York, 1966. 
Cook, R. P , ed , "Cholesterol: Chemistry, Biochemistry, and Pathology," Academic 

Press, New York, 1958. 
Cornelius, C. E , Kaneko, J . J , eds, "Clinical Biochemistry of Domestic Animals," 

Academic Press, New York, 1963. 
Coulson, R. A , Hernandez, T , "Biochemistry of the Alligator," Louisiana State Uni ­

versity Press, Baton Rouge, 1964. 
Courtois, J . E , and Perles, R , "Precis de Chemie Biologique," Masson & Cie, Paris, 

1965. 
Cowan, S. T , Rowatt, E , eds, "The Strategy of Chemotherapy," Cambridge Uni ­

versity Press, New York, 1958. 
Cumings, J . N , Kremer, Michael, "Biochemical Aspects of Neurological Disorders," 

2nd series, F. A. Davis C o , Philadelphia, 1965. 
Daniell, J . F. et al, eds, "Surface Phenomena in Chemistry and Biology," Pergamon 

Press, New York, 1958. 
Datta, S. P , Ottaway, J . H , "Biochemistry," Williams & Wilkins C o , Baltimore, 1965. 
Davies, D. D. et al, "Plant Biochemistry," F. A. Davis C o , Philadelphia, 1964 

(Botanical Monographs, Vol. 3). 
Day, Eugene D , "The Immunochemistry of Cancer," Charles C. Thomas, Publisher, 

Springfield, 111, 1965. 
Day, Eugene D , "Foundations of Immunochemistry," Williams & Wilkins C o , Balti­

more, 1966. 
Desgrez, P , "Transport Function of Plasma Proteins," American Elsevier Publishing 

C o , New York, 1966. 
Deuel, H . J , Jr., "The Lipids," Interscience Publishers, New York, 1951-1957, 3 vols. 
Dick, D. A. T , "Cell Water," Butterworth & C o , Washington, D . C , 1966. 
Dittmer, D. S , ed , "Blood and Other Body Fluids," Federation of American Societies 

for Experimental Biology, Washington, D . C , 1961. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



160 L I T E R A T U R E OF C H E M I C A L T E C H N O L O G Y 

Dixon, M , Webb, E. C , "Enzymes/' 2nd ed , Longmans, Green & C o , London, 1964. 
Downes, H . R , "The Chemistry of Living Cells," 2nd ed , Longmans, Green & C o , 

London, 1963. 
Dutton, D. J , ed , "Biochemistry of Glucuronic Acid and Its Conjugates," Academic 

Press, New York, 1966. 
Dyke, Stanley F , "Carbohydrates," Interscience Publishers, New York, 1960. 
Edsall, John T , Wyman, J , "Biophysical Chemistry," Academic Press, New York, 

1958-1962, 2 vols. 
Engel, L . L , ed , "Physical Properties of the Steroid Hormones," Pergamon Press, 

New York, 1963 (ISM on Pure and Applied Biology, Biochemistry D i v , vol. 3). 
"Enzyme Nomenclature," International Union of Biochemistry, American Elsevier 

Publishing C o , New York, 1965. 
Erdos, Ervin G , "Hypotensive Peptides," Springer-Verlag, New York, 1966. 
Fishman, W. H , "Chemistry of Drug Metabolism," Charles C. Thomas, Publisher, 

Springfield, 111, 1961. 
Flaschentrager, B , Lehnartz, E , "Physiologische Chemie," Springer Verlag, New 

York, 1966, 2 vols. 
Florkin, Marcel, "A Molecular Approach to Phylogeny," American Elsevier Publishing 

C o , New York, 1966. 
Florkin, Marcel, Stotz, E. H , eds, "Comprehensive Biochemistry," American Elsevier 

Publishing C o , New York, 1962-1966, 16 vols. 
Florkin, Marcel, Mason, H . S , eds, "Comparative Biochemistry," Academic Press, 

New York, 1960-1964, 7 vols. 
Fraenkel-Conrat, Heinz, "Design and Function at the Threshold of Life: The Viruses," 

Academic Press, New York, 1962. 
Friede, R. L , "Topographic Brain Chemistry," Academic Press, New York, 1966. 
Gaito, John, "Molecular Psychobiology: A Chemical Approach to Learning and Other 

Behavior," Charles C. Thomas, Publisher, Springfield, 111, 1966. 
Grant, J . K , Klyne, W , eds, "Steric Aspects of Chemistry and Biochemistry of Natu­

ral Products," Cambridge University Press, New York, 1960 (Biochemical Society 
Symposium No. 19). 

Greenberg, D. M , ed , "Metabolic Pathways," 2nd ed . Academic Press, New York, 
1960-1961, 2 vols. 

Gual, C , ed , "Endocrinology, ICS 112," Excerpta Medica Foundation, Amsterdam, 
1967 (Proceedings of the Pan American Congress of Endocrinology, Mexico City, 
1965). 

Gunsalus, I. C , Stanier, R. Y , eds, "Bacteria: A Treatise on Structure and Function," 
Academic Press, New York, 1960-1962, 5 vols. 

Haggis, G. H , ed , "Introduction to Molecular Biology," John Wiley & Sons, New 
York, 1964. 

Hanahan, D. J , "L ip id Chemistry," John Wiley & Sons, New York, 1960. 
Harborne, J . B , ed , "Biochemistry of Phenolic Compounds," Academic Press, New 

York, 1964. 
Harper, H . A , "Review of Physiological Chemistry," 8th ed , Lange Medical Publi­

cations, Los Altos, Cal i f , 1961. 
Harreveld, A. V , "Brain Tissue Electrolytes," Butterworth & C o , Washington, 1966. 
Harrow, B , Mazur, A , "Textbook of Biochemistry," 9th ed , W. B. Saunders C o , 

Philadelphia, 1966. 
Harvey, D. G , "Biochemistry for Veterinary Students," F. A. Davis C o , Philadelphia, 

1962. 
Haurowitz, Felix, "The Chemistry and Functions of Proteins," 2nd ed . Academic 

Press, New York, 1963. 
Heftmann, E , Mosettig, Erich, "Biochemistry of Steroids," Reinhold Publishing Corp , 

New York, 1960. 
Henry, R. J , "Clinical Chemistry: Principles and Techniques," Hoeber Medical 

Books, New York, 1964. 
Hoch, J . H , "A Survey of the Cardiac Glycosides and Genins," University of South 

Carolina Press, Columbia, 1961. 
Hochster, R. M , Quastel, J . H , "Metabolic Inhibitors," Academic Press, New York, 

1963, 2 vols. 
Hoffman, W. S , "The Biochemistry of Clinical Medicine," 3rd ed . Year Book Medical 

Publishers, Chicago, 1964. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 161 

Holt, K. S , Raine, D. N , "Basic Concepts of Inborn Errors and Defects of Steroid 
Biosynthesis," Williams & Wilkins C o , Baltimore, 1966. 

Ingram, V. M , "The Biosynthesis of Macromolecules," W. A. Benjamin, Inc., New 
York, 1965. 

"International Congress of Biochemistry," Pergamon Press, New York, Fourth, 1958; 
Fifth, 1961. 

Javillier, M . et al, "Traite de Biochimie Generale," Vol. 3, Masson & Cie, Paris, 1967. 
Jordan, D. O , "Chemistry of Nucleic Acids," Butterworth & C o , Washington, D . C , 

1960. 
Kabat, Elvin A , Mayer, Manfred M , "Kabat and Mayer's Experimental Immuno­

chemistry," 2nd ed , Charles C. Thomas, Publisher,^ Springfield, 111, 1966. 
Kailston, Peter, "Introduction to Modern Biochemistry," Academic Press, New York, 

1965. 
Kaplan, N . O , Kennedy, E. P , eds, "Current Aspects of Biochemical Energetics," 

Academic Press, New York, 1966. 
Katchalsky, A , Curran, Peter F , "Nonequilibrium Thermodynamics in Biophysics," 

Harvard University Press, Cambridge, Mass, 1965. 
Kernan, R. P , "Cell Potassium," Butterworth & C o , Washington, D . C , 1965. 
Khorana, H . G , "Some Recent Developments of the Chemistry of Phosphate Esters 

of Biological Interest," John Wiley & Sons, New York, 1961. 
King, E. J , "Practical Clinical Enzymology," D. Van Nostrand C o , Princeton, 1965. 
King, Tsoo E. et al, eds, "Oxidases and Related Redox Systems," John Wiley & Sons, 

New York, 1965, 2 vols. 
Kleiner, Israel S , Orten, James M , "Biochemistry," 7th ed , C. V. Mosby C o , St. 

Louis, 1966. 
Krahl, M . E , "The Action of Insulin on Cells," Academic Press, New York, 1961. 
Linser, Hans, ed , "Scharer and Linser: Handbuch der Pflanzenernahrung und 

Diingung," Springer-Verlag, Vienna, 1965, 3 vols. 
Lovern, J . A , "Chemistry of Lipides of Biochemical Significance," 2nd ed , John 

Wiley & Sons, New York, 1959. 
Martini, L . et al., eds, "Hormonal Steroids, ICS 132," Excerpta Medica Foundation, 

Amsterdam, 1967 (Proceedings of the Second International Congress on Hor­
monal Steroids, Milan, 1966). 

Martini, L , Pecile, A , "Hormonal Steroids," Academic Press, New York, 1964-1965, 
2 vols. 

McElroy, William D , "Cel l Physiology and Biochemistry," 2nd ed , Prentice-Hall, 
Inc., Englewood Cliffs, N . J , 1964. 

Mcllwain, M , "Biochemistry of the Central Nervous System," 3rd ed . Little, Brown, 
& C o , Boston. 

Meister, Alton, "Biochemistry of the Amino Acids," 2nd e d , Acamedic Press, New 
York, 1965, 2 vols. 

Mentzer, C , "Actualites de Phytochemie Fondamentale," Masson & Cie, Paris, 1966. 
Mertz, Edwin T , "Elementary Biochemistry," Burgess C o , Minneapolis, 1966. 
Michelson, A. M , "Chemistry of Nucleosides and Nucleotides," Academic Press, New 

York, 1963. 
Miller, M . W , "The Pfizer Handbook of Microbial Metabolites," McGraw-Hill Book 

C o , New York, 1961. 
Morton, R. A , ed , "Biochemistry of Quinones," Academic Press, New York, 1965. 
Muhler, Joseph C , ed , "Textbook of Biochemistry," 2nd ed , C. V. Mosby C o , St. 

Louis, 1964. 
Neilands, J . B , Stumpf, P. K , "Outlines of Enzyme Chemistry," 2nd ed , John Wiley 

& Sons, New York, 1958. 
Neuberger, T , ed , "Symposium on Protein Structure," John Wiley & Sons, New York, 

1958. 
Neurath, Hans, "The Proteins," rev. ed . Academic Press, New York, 1963. 
New York Heart Association, "Macromolecular Metabolism," Little, Brown, & C o , 

Boston, 1966. 
Olmstead, Edwin G , "Mammalian Cell Water," Lea & Febiger, Philadelphia, 1966. 
Oser, Bernard L , ed , "Hawk's Physiological Chemistry," 14th ed , McGraw-Hill Book 

C o , New York, 1965. 
Pasqualini, J . R , Jayle, M . F , eds, "Structure and Metabolism of Corticosteroids," 

Academic Press, New York, 1964 (Proceedings of a Paris symposium). 
Patton, A. R , "Biochemical Energetics and Kinetics," W. B. Saunders C o , Philadel­

phia, 1965. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



162 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Pauling, Linus, Itano, Harvey A , "Molecular Structure and Biological Specificity," 
American Institute of Biological Sciences, Washington, D . C , 1960. 

Peeters, H , "Protides of Biological Fluids," American Elsevier Publishing C o , New 
York, 1966 (13th Colloquium). 

Peterman, M . L , "The Physical and Chemical Properties of Ribosomes," American 
Elsevier Publishing C o , New York, 1965. 

Peters, Sir R. A , "Biochemical Lesions and Lethal Synthesis," Pergamon Press, New 
York, 1963. 

Pigman, Ward W , "Carbohydrates: Chemistry, Biochemistry, Physiology," Academic 
Press, New York, 1957. 

Pincus, Gregory, Vollmer, E. P , eds, "Biological Activities of Steroids in Relation 
to Cancer," Academic Press, New York, 1960 (Proceedings of a symposium held 
at Vergennes, V t , 1959). 

Pincus, Gregory, ed , "The Hormones," Academic Press, New York, 1948-1964, 5 vols. 
Polonovski, M . et al., "Biochemie Medicale," new edition, 2 parts, Masson & Cie, 

Paris, 1966-1967. 
Polonovski, M , "Exposes Annuels de Biochimie Medicale," No. 27, Masson & Cie, 

Paris, 1966. 
Potter, V. R , "Nucleic Acid Outlines," Burgess Publishing C o , Minneapolis, 1960. 
Prasad, Ananda S , "Zinc Metabolism," Charles C. Thomas, Publisher, Springfield, 111, 

1966. 
Putnam, F. W , ed , "The Plasma Proteins," Academic Press, New York, 1960, 2 vols. 
Racker, Efriam, "Mechanisms in Bioenergetics," Academic Press, New York, 1965. 
Radhal, K. et al, eds, "Bone as Tissue," McGraw-Hill Book C o , New York, 1960 

(Proceedings of a conference at Lankanau Hospital, 1958). 
"Regulation of Metabolic Processes in Mitochondria," American Elsevier Publishing 

C o , New York, 1966 (BBA Library, Vol. 7). 
Richter, D , e d , "Comparative Neurochemistry," Pergamon Press, New York, 1964 

(Proceedings of the 5th International Symposium at St. Wolfgang, Austria). 
Rinehart, K. L , "Neomycins and Related Antibiotics," John Wiley & Sons, New York, 

1964. 
Ruyssen, R , Vandenriessche, L , "Enzymes in Clinical Chemistry," American Elsevier 

Publishing C o , New York, 1965. 
Sandor, G , "Serum Proteins in Health and Disease," Williams & Wilkins C o , Balti­

more, 1966. 
Snell, E. E. et al., "Chemical and Biological Aspects of Pyridoxyl Catalysts," Per­

gamon Press, New York, 1964 (International Union of Biochemistry, Symposium 
Series, Vol. 30). 

Scheraga, H . A , "Protein Structure," Academic Press, New York, 1961. 
Schroder, Eberhard, Lubke, Klaus, "The Peptides," Academic Press, New York, 1965-

1966, 2 vols. 
Schultze, H . E , Heremans, J . F , "Molecular Biology of Human Proteins," American 

Elsevier Publishing C o , New York, 1966, Vol. 1. 
Schutte, E , ed , "Lipoide," Springer-Verlag, New York, 1966. 
Selye, H , "The Mast Cells," Butterworth & C o , Washington, D . C , 1965. 
Seven, M . J , Johnson, L . A , eds, "Metal Binding in Medicine," J . B. Lippincott C o , 

Philadelphia, 1960 (Proceedings of a symposium at Hahnemann Medical College 
and Hospital). 

Sexton, W. A , "Chemical Constitution and Biological Activity," 2nd ed , D. Van 
Nostrand C o , Princeton, 1953. 

Shapiro, B , Prywes, M , eds, "Impact of Basic Sciences on Medicine," Academic 
Press, New York, 1966. 

Sharma, A. K , Sharma, A , "Chromosome Techniques: Theory and Practice," Butter­
worth & C o , Washington, D . C , 1965. 

Sharma, Dinesh C , Dorfman, Ralph I , "Syntex Steroid Chart: A Generalized Outline 
of the Metabolism of Steroid Hormones," Holden-Day, Inc., San Francisco, 1966. 

Slater, E. C , "Symposium on Flavins and Flavoproteins," American Elsevier Publish­
ing C o , New York, 1966 (BBA Library, Vol. 8). 

Smith, E. L , "Vitamin B i 2 , " John Wiley & Sons, New York, 1960. 
Smith, P. K , "Acetophenetidin: A Critical Bibliographic Review," John Wiley & Sons, 

New York, 1958. 
Sognnaes, R. F , e d , "Mechanisms of Hard Tissue Destruction," AAAS Symposium, 

Vol. 75, American Association for the Advancement of Science, Washington, 
D . C , 1963. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 163 

Stacy, R. W , Waxman, B , eds, "Computers in Biomedical Research," Academic 
Press, New York, 1965, 2 vols. 

Stanbury, J . B. et al, eds, "Metabolic Basis of Inherited Disease," 2nd e d , McGraw-
H i l l Book C o , New York, 1960. 

Steiner, Robert F , "The Chemical Foundations of Molecular Biology," D. Van 
Nostrand C o , Princeton, 1965. 

Stekol, J . A , "Amino Acids and Serum Proteins," American Chemical Society, Wash­
ington, D . C , 1964, A D V A N C E S I N C H E M I S T R Y SERIES No. 44. 

"Structure and Function of Connective Skeletal Tissue," Butterworth & C o , Washing­
ton, D . C , 1965 (Proceedings of the Advanced Study Institute sponsored by 
N A T O at University of St. Andrews, Scotland). 

Sumner, J . B , Myrback, K , eds, "Enzymes: Chemistry and Mechanism of Action," 
Academic Press, New York, 1950-1952, 2 vols. 

Taliaferro, William H . et al, "Radiation and Immune Mechanisms," Academic Press, 
New York, 1964. 

Taylor, S , e d , "Endocrinology, ICS 83," Excerpta Medica Foundation, Amsterdam, 
1965, 2 vols (Proceedings of the 2nd International Congress of Endocrinology, 
London, 1964). 

Thompson, J . F , "Biological Effects of Deuterium," Pergamon Press, New York, 1964. 
Thompson, R. H . S , King, E. J , eds, "Biochemical Disorders in Human Disease," 

2nd ed . Academic Press, New York, 1964. 
Tower, D. B , "Neurochemistry of Epilepsy," Charles C. Thomas, Publisher, Spring­

field, 111, 1960. 
Varley, H , "Practical Clinical Biochemistry," 3rd e d , Interscience Publishers, New 

York, 1962. 
Vermeulen, A , ed , "Androgens: Secretion and Metabolism in Normal and Pathologi­

cal Conditions, ICS 101," Excerpta Medica Foundation, Amsterdam, 1967 (Pro­
ceedings of the 2nd Symposium on Steroid Hormones, Ghent, 1965). 

von Brand, T , "Biochemistry of Parasites," Academic Press, New York, 1966. 
Wagner, Arthur F , Folkers, Karl, "Vitamins and Coenzymes," John Wiley & Sons, 

New York, 1964. 
Wallen, L . et al, "Type Reactions in Fermentation Chemistry," Government Printing 

Office, Washington, D . C , 1959. 
Watson, J . D , "Molecular Biology of the Gene," W. A. Benjamin, Inc., New York, 

1965. 
Webb, J . L , "Enzyme and Metabolic Inhibitors," Academic Press, New York, 1963-

1966. 
Weber, Rudolf, "The Biochemistry of Animal Development," Vol. 1, Academic Press, 

New York, 1965. 
West, E. S , Todd, W. R , "Textbook of Biochemistry," The Macmillan C o , New 

York, 1961. 
White, A. et al, "Principles of Biochemistry," 3rd ed , McGraw-Hill Book C o , New 

York, 1964. 
Willaman, J . A , Shubert, B. G , "Alkaloid-bearing Plants and Their Contained Alka­

loids," Government Printing Office, Washington, D . C , 1961. 
Wiseman, Allan, "Organization for Protein Biosynthesis," American Elsevier Publish­

ing C o , New York, 1965. 
Woolley, D. W , " A Study of Antimetabolites," John Wiley & Sons, New York, 1952. 

Organic Chemistry 
Albert, A , "Heterocyclic Chemistry," Oxford University Press, New York, 1959. 
Allinger, Norman, Allinger, Janet, "Structures of Organic Molecules," Prentice-Hall, 

Inc., Englewood Cliffs, N . J , 1965. 
Andrews, L . J , Keefer, R. M , "Molecular Complexes in Organic Chemistry," Holden-

Day, Inc., San Francisco, 1964. 
Applezweig, Norman, "Steroid Drugs," McGraw-Hill Book C o , New York, 1962. 
Applezweig, Norman, "Steroid Drugs. Index of Biologically Active Steroids," Holden-

Day, Inc., San Francisco, 1964, 2 vols. 
Asselineau, Jean, "Bacterial Lipids," Holden-Day, Inc., San Francisco, 1967. 
Augustine, R. L , "Catalytic Hydrogenation," Marcel Dekker, Inc., New York, 1965. 
Badger, G. M , "Chemistry of Heterocyclic Compounds," Academic Press, New York, 

1961. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



164 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Bartlett, Paul O , ed , "Nonclassical Ions: Reprints and Commentary," W. A. Benja­
min, Inc., New York, 1965. 

Belcher, R , "Submicro Methods of Organic Analysis," American Elsevier Publishing 
C o , New York, 1966. 

Bentley, K. W , "The Alkaloids," Interscience Publishers, New York, 1957-1965, 
2 vols. 

Bentley, K. W , e d , "Elucidation of Structures by Physical and Chemical Methods," 
Interscience Publishers, New York, 1963. 

Bhacca, N . S. % Williams, D. H , "Application of N M R Spectroscopy in Organic 
Chemistry," Holden-Day, Inc., San Francisco, 1963. 

Bible, R. H , "Interpretation of N M R Spectra: an Empirical Approach," Plenum 
Press, New York, 1965. 

Bishop, P. M . G , "Chemistry of the Sex Hormones," Charles C. Thomas, Publisher, 
Springfield, 111, 1962. 

Bovet, Daniel et al., "Curare and Curare-like Agents," American Elsevier Publishing 
C o , New York, 1959 (Proceedings of the International Symposium at Rio de 
Janeiro, 1957). 

Breslow, Ronald, "Organic Reaction Mechanisms," W. A. Benjamin, Inc., New York, 
1965. 

Brown, Herbert C , "Hydroboration," W. A. Benjamin, Inc., New York, 1962. 
Budzikiewicz, H . et al., "Interpretation of Mass Spectra of Organic Compounds," 

Holden-Day, Inc., San Francisco, 1964. 
Calmon, Calvin, Kressman, T. R. E , eds, "Ion Exchangers in Organic and Biochem­

istry," Interscience Publishers, New York, 1957. 
Calvert, Jack G , Pitts, James N , Jr., "Photochemistry," John Wiley & Sons, New 

York, 1966. 
Cason, James, "Principles of Modern Organic Chemistry," Prentice-Hall, Inc., Engle-

wood Cliffs, N . J , 1966. 
Chapman, D , "The Structure of Lipids by Spectroscopic and X-ray Techniques," 

Barnes & Noble, Inc., New York, 1965. 
Coates, G. E , "Organo-Metallic Compounds," John Wiley & Sons, New York, 1960. 
Colthrup, N . B. et al., "Introduction to Infrared and Raman Spectroscopy," Academic 

Press, New York, 1964. 
Crabbe, Piere, "Optical Rotatory Dispersion and Circular Dichroism in Organic Chem­

istry," Holden-Day, Inc., San Francisco, 1965. 
Cram, Donald J , Hammond, George S , "Organic Chemistry," 2nd ed , McGraw-Hill 

Book C o , New York, 1964. 
Cross, A. D , "An Introduction to Practical Infrared Spectroscopy," Butterworth & 

C o , Washington, D . C , 1964. 
Cross, L . C , ed , "Organic Reaction Mechanisms," The Chemical Society, London, 

1965 (Special Publication No. 19). 
Davies, A. G , "Organic Peroxides," Butterworth & C o , Washington, D. C , 1961. 
de Mayo, Paul, ed , "Molecular Rearrangements," 2 parts, Interscience Publishers, 

New York, 1963 ;1964. 
Djerassi, Carl, ed , "Steroid Reactions: An Outline for Organic Chemists," Holden-

Day, Inc., San Francisco, 1963. 
Djerassi, Carl, "Optical Rotatory Dispersion," McGraw-Hill Book C o , New York, 

1960. 
Durrans, T. H , "Solvents," 7th ed , D. Van Nostrand C o , Princeton, 1957. 
Dyer, John R , "Applications of Absorption Spectroscopy of Organic Compounds," 

Prentice-Hall, Inc., Englewood Cliffs, N . J , 1965. 
Eaborn, Colin, "Organosilicon Compounds," Butterworth & C o , Washington, D . C , 

1960. 
Eisch, J . J , King, R. B , eds, "Organometallic Synthesis," Academic Press, New 

York, 1965. 
Elderfield, Robert C , "Heterocyclic Compounds," John Wiley & Sons, New York, 

1950-1961, 7 vols. 
Eliel , Ernest, "Stereochemistry of Carbon Compounds," McGraw-Hill Book C o , New 

York, 1962. 
Eliel , Ernest L . et ah, "Conformation Analysis," John Wiley & Sons, New York, 1965. 
Elvidge, J . A , ed , "Recent Advances in the Chemistry of Colouring Matters," The 

Chemical Society, London, 1956 (Special Publication No. 4). 
Erspamer, V , ed , "5-Hydroxytryptamine and Related Indolealkylamines," Vol. 14, 

Springer-Verlag, New York, 1965. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 165 

Evers, N , Caldwell, D , "Chemistry of Drugs," Interscience Publishers, New York, 
1959. 

Feigl, Fritz, "Spot Tests in Organic Analysis," American Elsevier Publishing C o , 
New York, 1966. 

Fieser, Louis F , Fieser, Mary A , "Advanced Organic Chemistry," Reinhold Publishing 
Corp, New York, 1961. 

Fieser, Louis F , Fieser, Mary A , "Steroids," Reinhold Publishing Corp, New York, 
1959. 

Frankel, Max, Patai, S , "Tables for Identification of Organic Compounds," Chemical 
Rubber C o , Cleveland, 1964. 

Gaylord, Norman G , "Reduction with Complex Metal Hydrides," Interscience Pub­
lishers, New York, 1956. 

Geissman, T. I , ed , "The Chemistry of Flavonoid Compounds," The Macmillan C o , 
New York, 1962. 

Gilbert, E. E , "Sulfonation and Related Reactions," Interscience Publishers, New 
York, 1965. 

Ginsberg, D , "Opium Alkaloids," Interscience Publishers, New York, 1962. 
Goldberg, H . S , ed , "Antibiotics: Their Chemistry and Non-Medical Uses," D. Van 

Nostrand C o , Princeton, 1959. 
Gould, Edwin S , "Mechanism and Structure in Organic Chemistry," Holt, Reinhart, & 

Winston, Inc., New York, 1959. 
Greenstein, Jesse P , Winitz, M , "Chemistry of Amino Acids," John Wiley & Sons, 

New York, 1961, 3 vols. 
Gross, E. G , Schiffrin, M . J , "Chemical Analgetics," Charles C. Thomas, Publisher, 

Springfield, 111, 1955. 
Gutsche, David, "The Chemistry of the Carbonyl Compounds," Prentice-Hall, Inc., 

Englewood Cliffs, N . J , 1967. 
Hamer, Jan, ed , "1,4-Cycloaddition Reactions: The Diels-Alder Reaction in Hetero­

cyclic Syntheses," Academic Press, New York, 1966. 
Hamerschlag, F. E , "Technology and Chemistry of Alkaloids," D. Van Nostrand C o , 

Princeton, 1950. 
Harris, G , ed , "Dictionary of Organic Compounds," 4th ed , Oxford University 

Press, New York, 1965. 
Higashi, Ken'ichi et al, "Quantum Organic Chemistry," John Wiley & Sons, New York, 

1965. 
Hine, Jack S , "Physical Organic Chemistry," McGraw-Hill Book C o , New York, 1956. 
House, Herbert O , "Modern Synthetic Reactions," W. A. Benjamin, Inc., New York, 

1965. 
Howell, M . G. et al, "Formula Index to N M R Literature Data," Plenum Press, New 

York, 1965, Vol. 1. 
Hudson, R. F , "Structure and Mechanism in Organo-Phosphorus Chemistry," Aca­

demic Press, New York, 1965. 
Huntress, E. H , "Organic Chlorine Compounds," John Wiley & Sons, New York, 

1948. 
Ingold, C. K , "Structure and Mechanism in Organic Chemistry," Cornell University 

Press, Ithaca, N . Y , 1953. 
Ingold, C. K , "Substitution at Elements Other Than Carbon," Interscience Publishers, 

New York, 1960. 
Ingram, D. J . E , "Free Radicals as Studied by Electron Spin Resonance," Academic 

Press, New York, 1958. 
Jackman, B. M , "Applications of N M R Spectroscopy in Organic Chemistry," W. A. 

Benjamin, Inc., New York, 1959. 
Jaffe, H . H , "Theory and Applications of Ultraviolet Spectroscopy," John Wiley & 

Sons, New York, 1962. 
Jenkins, G. L . et al., "Chemistry of Organic Medicinal Products," 4th ed.; John Wiley 

& Sons, New York, 1957. 
Jenkins, G. L . et al., "Quantitative Pharmaceutical Chemistry, 6th ed , McGraw-Hill 

Book C o , New York, 1967. 
Johnson, A. W , "Antibiotics and Mould Metabolites," The Chemical Society, London, 

1956 (Special Publication No. 5). 
Jolles, Z. E , ed , "Bromine and Its Compounds," Academic Press, New York, 1966. 
Katritzky, A. R , Lagowski, J . M , "Heterocyclic Chemistry," John Wiley & Sons, New 

York, 1959. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



166 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Kharasch, Norman, "Organic Sulfur Compounds," Pergamon Press, New York, 1961. 
Krmse, Wolfgang, "Carbene Chemistry," Academic Press, New York, 1964. 
Klyne, W , "Chemistry of the Steroids," 2nd ed , John Wiley & Sons, New York, 1961. 
Klyne, W , "Progress in Stereochemistry," Academic Press, New York, 1962, 3 vols. 
Kosolapoff, G. M , "Organophosphorus Compounds," John Wiley & Sons, New York, 

1950. 
Kritchevsky, D , "Cholesterol," John Wiley & Sons, New York, 1958. 
Kukawa, Yasuhide, ed , "Handbook of Organic Structural Analysis," W. A. Benjamin, 

Inc., New York, 1965. 
Lagowski, Joseph J , "The Chemistry of Non-Aqueous Solvents," Academic Press, 

New York, 1966. 
Linstromberg, W. W , "Organic Chemistry: A Brief Course," D. C. Heath & C o , 

Boston, 1966. 
Lloyd, Douglas, "Carbocyclic Non-Benzenoid Aromatic Compounds," American 

Elsevier Publishing C o , New York, 1966. 
Lovelace, A. M . et al., "Aliphatic Fluorine Compounds," Reinhold Publishing Corp, 

New York, 1958. 
Lundberg, W. O , "Autoxidation and Antioxidants," John Wiley & Sons, New York, 

1961, Vol. 1. 
Manske, R. H . F , Holmes, H . L , eds, "The Alkaloids," Academic Press, New York, 

1950-1965, 8 vols. 
Martin, L , Pecile, A , eds, "Hormonal Steroids," John Wiley & Sons, New York (an 

international congress), 2 vols. 
Martell, A. E , ed , "Stability Constants of Metal-Ion Complexes. Sec. II. Organic 

Ligands," The Chemical Society, London, 1964 (Special Publication No. 17). 
Mislow, Kurt, "Introduction to Stereochemistry," W. A. Benjamin, Inc., New York, 

1965. 
Nakanishi, Koji, "Infrared Absorption Spectroscopy," Holden-Day, Inc., San Francisco, 

1963. 
Newman, Melvin S , ed , "Steric Effects in Organic Chemistry, John Wiley & Sons, 

New York, 1956. 
Noller, C. R , "Chemistry of Organic Compounds," 3rd ed , W. B. Saunders, Phila­

delphia, 1965. 
Noller, C. R , "Textbook of Organic Chemistry," 3rd ed , W. B. Saunders, Phila­

delphia, 1966. 
Olah, George A , "Friedel-Crafts and Related Reactions," Interscience Publishers, 

New York, 1964. 
Ollis, W. D , ed , "Recent Developments in the Chemistry of Natural Phenolic Com­

pounds," Pergamon Press, New York, 1961 (Proceedings of the Plant Phenolics 
Group Symposium). 

Patei, Saul, ed , "Chemistry of the Functional Groups," Interscience Publishers, New 
York, 1965-1967, 3 vols. 

Pesce, Biago, ed , "Nuclear Magnetic Resonance in Chemistry," Academic Press., New 
York, 1965. 

Pollack, J . R. A , Stevens, R , eds, "Heilbron's Dictionary of Organic Compounds," 
4th ed , Oxford University Press, New York, 1965, 5 vols, and 1st suppl. 

Posternak, Theodore, "The Cyclitols," Holden-Day, Inc., San Francisco, 1965. 
Pryor, William, "Introduction to Free Radical Chemistry," Prentice-Hall, Inc., Engle-

wood Cliffs, N . J , 1966. 
Ranganathan, Subramania, "Fascinating Problems in Organic Reaction Mechanisms," 

Holden-Day, Inc., San Francisco, 1967. 
Reid, Emmett E , "Organic Chemistry of Bivalent Sulfur," Chemical Publishing C o , 

New York, 1958-1966, 6 vols. 
Reynolds, A. K , Randall, L . O , "Morphine and Allied Drugs," University of Toronto 

Press, 1957. 
Roberts, John D , Caserio, Marjorie C , "Basic Principles of Organic Chemistry," 

W. A. Benjamin, Inc., New York, 1965. 
Robinson, Trevor, "The Organic Constituents of Higher Plants," Burgess Publishing 

C o , Minneapolis, 1967. 
Rochow, Eugene G. et al., "Chemistry of Organometallic Compounds," John Wiley & 

Sons, New York, 1957. 
Rodd, E. H , ed , "Chemistry of Carbon Compounds," American Elsevier Publishing 

C o , New York, 1951-1962, 5 vols, in 10 books. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 167 

Saunders, William H , 'Tonic Aliphatic Reactions," Prentice-Hall, Inc., Englewood 
Cliffs, N . J , 1965. 

Schroder, E , Lubke, K , "The Peptides," Academic Press, New York, 1965. 
Semonsev, J , Ross, A. C. J , "The Terpenes," Cambridge University Press, New 

York, 1957. 
Shellard, E. J , "Practical Plant Chemistry for Pharmacy Students," I. Pitman & Sons, 

New York, 1957. 
Shoppee, C. W , "Chemistry of the Steroids," 2nd ed , Butterworth & C o , Washing­

ton, D . C , 1964. 
Sorm, Frantisek, Dolejs, Ladislav, "Guaianolides and Germacronolides," Holden-Day, 

Inc., San Francisco, 1966. 
Stahl, E , "Thin Layer Chromatography," (English trans.), Academic Press, New 

York, 1965. 
Steinberg, Howard, Brotherton, R. J , "Organoboron Chemistry," Interscience Pub­

lishers, New York, 1964-1967, 3 vols. 
Stewart, Ross, "Oxidation Mechanism: Applications to Organic Chemistry," W. A. 

Benjamin, Inc., New York, 1964. 
Stewart, Ross, "Investigation of Organic Reactions," Prentice-Hall, Inc., Englewood 

Cliffs, N . J , 1966. 
Stewart, G. T , "Penicillin Group of Drugs," American Elsevier Publishing C o , New 

York, 1965. 
Streitweiser, Andrew, "Molecular Orbital Theory for Organic Chemistry," John Wiley 

& Sons, New York, 1961. 
Surrey, A. R , "Name Reactions in Organic Chemistry," 2nd ed . Academic Press, 

New York, 1961. 
Tchoubar, Biana, "Reaction Mechanisms in Organic Chemistry," American Elsevier 

Publishing C o , New York, 1966. 
Timmermans, Jean, "Physico-Chemical Constants of Pure Organic Compounds," 2nd 

ed , American Elsevier Publishing C o , New York, 1965, 2 vols. 
Tirouflet, J . et ah, "Exercices et Problemes de Chimie Organique," Masson & Cie, 

Paris, 1966. 
Traynham, James, "Organic Nomenclature: A Programed Introduction," Prentice-Hall, 

Inc., Englewood Cliffs, N . J , 1966. 
Vogel, A. I , "Textbook of Practical Organic Chemistry," 3rd ed , John Wiley & Sons, 

New York, 1956. 
Waddington, T. C , ed , "Non-Aqueous Solvent Systems," Academic Press, New York, 

1965. 
Wagner, R. B , Zook, H . D , "Synthetic Organic Chemistry," John Wiley & Sons, 

New York, 1953. 
Waters, W. A , "Mechanisms of Oxidation of Organic Compounds," John Wiley & 

Sons, New York, 1964. 
Weberg, K. B , "Physical Organic Chemistry," John Wiley & Sons, New York, 1964. 
Weinstein, Louis, Ehrenkranz, N . J , "Streptomycin and Dihydrostreptomycin," Medi­

cal Encyclopedia, New York, 1958. 
Weissberger, Arnold, ed , "Chemistry of Heterocyclic Compounds," John Wiley & 

Sons, New York, 1951-1964, 20 vols. 
Whelan, G. W , "Advanced Organic Chemistry," 3rd ed , John Wiley & Sons, New 

York, 1960. 
Whistler, Roy L , Paschall, E. F , eds, "Starch; Chemistry and Technology," Aca­

demic Press, New York, 1965. 
Williams, K. A , "Oils, Fats, and Fatty Foods," 4th ed , American Elsevier Publishing 

C o , New York, 1966. 
Wurtman, R. J , "Catecholamines," Little, Brown, & C o , Boston, 1966. 
Zeiss, H , ed , "Organometallic Chemistry," Reinhold Publishing Corp, New York, 

1960 (ACS Monograph Series No. 147). 

Pharmacology and Therapeutics 
Acheson, G. H , "Second Catecholamine Symposium," Williams & Wilkins C o , Balti­

more, 1966. 
Adams, C. W. M , "Neurohistochemistry," American Elsevier Publishing C o , New 

York, 1965. 
Adriani, John, "Pharmacology of Anesthetic Drugs," 4th ed , Charles C. Thomas, 

Publisher, Springfield, 111, 1960. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



168 L I T E R A T U R E OF C H E M I C A L T E C H N O L O G Y 

Alexander, F , "Introduction to Veterinary Pharmacology," Williams & Wilkins C o , 
Baltimore, 1960. 

Alstead, Stanley, MacArthur, J . G , "Dilling's Clinical Pharmacology," 21st ed , 
Williams & Wilkins C o , Baltimore, 1965. 

Ariens, E. J , ed , "Molecular Pharmacology: The Mode of Action of Biologically 
Active Compounds," Academic Press, New York, 1964, 2 vols. In the series of 
monographs on medicinal chemistry edited by George deStevens. 

Association for Research in Nervous and Mental Disease, "Endocrines and the Central 
Nervous System," Williams & Wilkins C o , Baltimore, 1966, Vol. 43. 

Aviado, D , Palecek, F , "Drugs and Respiration," Pergamon Press, New York, 1964, 
Vol. 11 of the complete official proceedings of the Second International Pharma­
cological Meeting, Prague, 1963. 

Barber, M , Garrod, L , "Antibiotics and Chemotherapy," Williams & Wilkins Co., 
Baltimore, 1963. 

Barlow, R. B , "Introduction to Chemical Pharmacology," 2nd ed , John Wiley & 
Sons, New York, 1964. 

Beckett, A. H , Stelake, J . B , "Practical Pharmaceutical Chemistry: A Quantitative 
Analysis, Oxford University Press, New York, 1962. 

Beckman, H , "Pharmacology: The Nature, Action, and Use of Drugs," 2nd ed , 
W. B. Saunders C o , Philadelphia, 1961. 

Bente, D , Bradley, P. B , "Neuropsychopharmacology," American Elsevier Publishing 
C o , New York, 1966, Vol. 4. 

Bentley, A. O , Driver, J . E , "Textbook of Pharmaceutical Chemistry," 8th ed , Oxford 
University Press, New York, 1960. 

Bergersen, Betty S , Krugg, Elsie, E , "Pharmacology in Nursing," 10th ed , C. V. 
Mosby C o , St. Louis, 1966. 

Binns, T. B , "Absorption and Distribution of Drugs," Williams & Wilkins C o , Balti­
more, 1964. 

Braceland, F. J , ed , "Effect of Pharmacologic Agents on the Nervous System," 
Williams & Wilkins C o , Baltimore, 1959 (Proceedings of the Association for 
Research in Nervous and Mental Disease, 1957). 

Brest, A. N , Moyer, J . J , "Cardiovascular Drug Therapy," Grune & Stratton, Inc., 
New York, 1964. 

Brodie, W. A. et ah, eds, "Drugs and Enzymes," Pergamon Press, New York, 1964 
(Proceedings of the Second International Pharmacological Meeting, Prague, 
1963). 

Broom, W. A. et al., eds, "Mechanism of Action of Insulin," F. A. Davis C o , Phila­
delphia, 1960 (A symposium organized by British Insulin Manufacturers). 

Brown, Royal L , "Pesticides in Clinical Practice: Identification, Pharmacology, and 
Therapeutics," Charles C. Thomas, Publisher, Springfield, 111, 1966. 

Buelbring, E , ed , "Pharmacology of Smooth Muscle," Pergamon Press, New York, 
1963 (Vol. 6 of the Second International Pharmacological Meeting, Prague). 

Burger, Alfred, "Medicinal Chemistry," 2nd ed , Interscience Publishers, New York, 
1960. 

Burlage, H . M . et ah, "Physical and Technical Pharmacy," McGraw-Hill Book C o , 
New York, 1963. 

Carlsson, A. et ah, eds, "Pharmacology of Cholinergic and Adrenergic Transmission," 
Pergamon Press, New York, 1964 (Vol. 4 of the Second International Pharmaco­
logical Meeting, Prague, 1963). 

Chen, K. K , Mukerji, B , "Pharmacology of Oriental Plants," Pergamon Press, New 
York, 1964 (Vol. 7 of the Second International Pharmacological Meeting, 
Prague, 1963). 

Coatney, G. R. et ah, "Survey of Antimalarial Agents," Government Printing Office, 
Washington, D . C , 1952 (Public Health Monograph No. 9). 

Covell, Sir Gordon et ah, "Chemotherapy of Malaria," World Health Organization, 
Geneva, 1955 (Monograph No. 27). 

Daykin, P. W , "Veterinary Applied Pharmacology and Therapeutics," Williams & 
Wilkins C o , Baltimore, 1960. 

DeGraff, Arthur C , Lyon, A. F , "Diuretic Therapy," C. V. Mosby C o , St. Louis, 
1965. 

de Gruchy, G. C , "Clinical Haematology in Medical Practice," 2nd ed , F. A. Davis 
C o , Philadelphia, 1964. 

deStevens, G , ed , "Analgetics," Academic Press, New York, 1965 (In the series of 
monographs on medicinal chemistry edited by George deStevens). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 169 

deStevens, George, "Diuretics: Chemistry and Pharmacology," Academic Press, New 
York, 1963 (Vol. 1 in the series of monographs on medicinal chemistry edited 
by George deStevens). 

Dimond, E. G , ed , "Digitalis," Charles C. Thomas, Publisher, Springfield, 111, 1957. 
DiPalma, J . R , "Drill 's Pharmacology in Medicine," 3rd ed , McGraw-Hill Book C o , 

New York, 1965. 
Discher, C. A , "Modern Pharmaceutical Chemistry," John Wiley & Sons, New York, 

1964. 
Dixon, A. S , "Salicylates," Little, Brown, & C o , Boston, 1963 (A symposium spon­

sored by the Empire Rheumatism Council). 
Dri l l , Victor, "Oral Contraceptives," McGraw-Hill Book C o , New York, 1966. 
"Drugs Affecting Lipid Metabolism," Butterworth & C o , Washington, D . C , 1966 

(Vol. 2 of the Symposium on Progress in Biochemical Pharmacology). 
Duncan, L . J . P , e d , "Oral Hypoglycaemic Agents," Academic Press, New York, 

1967. 
Ellis, Philip P , Smith, Donn L , "Handbook of Ocular Therapeutics and Pharma­

cology," 2nd ed , C. V. Mosby C o , St. Louis, 1966. 
Fairbairn, J . W , ed , "The Pharmacology of Plant Phenolics," Academic Press, New 

York, 1959 (Proceedings of a Plant Phenolics Group Symposium, Oxford, 
England, 1958). 

Fairly, G. H , Simister, J . M , "Cyclophosphamide (Cytoxan)," Williams & Wilkins 
C o , Baltimore, 1965. 

Fattorusso, V , Ritter, O , "Dictionnaire de pharmacologic Clinique," Masson & Cie, 
Paris, 1967;< 

Feldberg, W , "Pharmacological Approach to the Brain from its Inner and Outer 
Surface," Williams & Wilkins C o , Baltimore, 1963. 

Finch, W. E , "Disinfectants," Chapman & Hall , L t d , London, 1958. 
Foldes, Francis F. et ah, "Narcotics and Narcotic Antagonists," Charles C. Thomas, 

Publisher, Springfield, 111, 1964. 
Foldes, Francis F , "Muscle Relaxants," F. A. Davis C o , Philadelphia, 1966 (Clinical 

Anesthesia Series, No. 2). 
Forster, F. M , ed , "Evaluation of Drug Therapy," University of Wisconsin Press, 

Madison, 1961 (Symposium on Evaluation of Drug Therapy in Neurologic and 
Sensory Diseases, Madison, 1960). 

Gaddum, J . H , "Pharmacology," 5th ed , Oxford University Press, New York, 1959. 
Garattini, S , "Drugs Affecting Lipid Metabolism," American Elsevier Publishing C o , 

New York, 1961. 
Garattini, S , Valzelli, L , "Serotonin," American Elsevier Publishing C o , New York, 

1965. 
Goodman, L . S , Gilman, A , "Pharmacological Basis of Therapeutics," 3rd e d . The 

Macmillan C o , New York, 1965. 
Graham, J. D. P , "Pharmacology for Medical Students," Oxford University Press, New 

York, 1966. 
Gray, P. et al., "Antimicrobial Agents Annual," Plenum Press, New York, 1961 (Pro­

ceedings of the Conference on Antimicrobial Agents, Society for Industrial 
Microbiology). 

Griffith, J . Q. et al., "Rutin and Related Flavonoids: Chemistry, Pharmacology, and 
Chemical Applications," Mack Printing C o , Easton, P a , 1955. 

Grollman, Arthur, Grollman, Evelyn Frances, "Pharmacology and Therapeutics," 6th 
ed . Lea & Febiger, Philadelphia, 1965. 

Gross, F , Naegeli, S. R , "Antihypertensive Therapy," Springer-Verlag, New York, 
1966. 

Handley, C. A , "Pharmacology and Clinical Use of Diuretics," Charles C. Thomas, 
Publisher, Sprinfield, 111, 1959. 

Harrington, M , ed , "Hypotensive Drugs," Pergamon Press, New York, 1957 (Pro­
ceedings of a Wellcome Foundation symposium, London, 1956). 

Havener, William H , "Ocular Pharmacology," C. V. Mosby C o , St. Louis, 1966. 
Hazard, R , Cheymol, J , "Actualites Pharmacologiques," Series 19, Masson & Cie, 

Paris, 1966. 
Himmelweit, F , ed , "Collected Papers of Paul Ehrlich," The Macmillan C o , New 

York, 1964, 4 vols. 
Hirsch, H . L , Putman, L . E , "Penicillin," Medical Encyclopedia, New York, 1958. 
Holland, W. C. et al, "Introduction to Molecular Pharmacology," The Macmillan C o , 

New York, 1964. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



1 7 0 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Holmstedt, B , Jiljistrand, J , "Readings in Pharmacology," The Macmillan C o , New 
York, 1963. 

Janssen, P. A. J , "Synthetic Analgesics. Part I: Diphenylpropylamines," Pergamon 
Press, New York, 1960. 

Jelliffe, A. M , Marks, John, eds, "Natulan (Ibenzmethyzin)," Williams & Wilkins 
C o , Baltimore, 1966. 

Jenkins, G. L . et al., "Quantitative Pharmaceutical Chemistry," 5th ed , McGraw-Hill 
Book C o , New York, 1957 (text and lab manual). 

Jones, L . M , "Veterinary Pharmacology and Therapeutics," 3rd e d , Iowa State Uni ­
versity Press, Ames, 1965. 

Kalow, W , "Pharmacogenetics," W. B. Saunders C o , Philadelphia, 1962. 
Kaufman, H . P , "Arzneimittel-Synthese," Springer-Verlag, New York, 1955. 
Kaverina, N . V , "Pharmacology of the Coronary Circulation," Pergamon Press, New 

York, 1965. 
Knock, Frances E , "Anticancer Agents," Charles C. Thomas, Publisher, Springfield, 

111, 1967. 
Koppanyi, T , Karczmar, A. G , "Experimental Pharmacodynamics," 3rd e d . Burgess 

Publishing C o , Minneapolis, 1963. 
Krayer, O , "Pharmacology of Cardiac Function," Pergamon Press, New York, 1964 

(Vol. 5 of the Secona International Pharmacological Meeting, Prague, 1963). 
Krueger, H . M . et al., "Pharmacology of the Opium Alkaloids," U . S. Government 

Printing Office, Washington, D . C , 1941-1943. 
Krug, E. E , "Pharmacology in Nursing," 9th ed , C. V. Mosby C o , St. Louis, 1963. 
Kutscher, A. H . et al., "Pharmacotherapeutics of Oral Disease," McGraw-Hill Book C o , 

New York, 1964. 
Leibel, B. S , Wrenshall, G. A , eds, "On the Nature and Treatment of Diabetes, 

ICS 84," Excerpta Medica Foundation, Amsterdam, 1965 (5th Congress of the 
International Diabetes Federation, Toronto, 1965). 

Leopold, Irving H , ed , "Ocular Therapy: Complications and Management," C. V. 
Mosby C o , St. Louis, 1966. 

Lewis, J . J , "Introduction to Pharmacology," 3rd ed , John Wiley & Sons, New York, 
1964. 

Lewis, R. A , "Tropical Therapeutics: Its Pharmacologic Aspects," Charles C. 
Thomas, Publisher, Springfield, 111, 1963. 

Laurence, D. R , ed , "Quantitative Methods in Human Pharmacology and Thera­
peutics," Pergamon Press, New York, 1959 (London symposium, 1958). 

Lawrence, D. R , Bacharach, A. L , eds, "Evaluation of Drug Activities: Pharmaco-
metrics," Academic Press, New York, 1964, 2 vols. 

Laurence, D. R , Moulton, R , "Clinical Pharmacology," Churchill, London, 1960. 
Lespagnol, A. et al, "Quelques Aspects de la Chimie des Medicaments," Masson & 

Cie, Paris, 1966. 
Lorian, Victor, "Antibiotics and Chemotherapeutic Agents in Clinical and Laboratory 

Practice," Charles C. Thomas, Publisher, Springfield, 111, 1966. 
Mariel, Sister M , "Outline of Pharmacology and Therapeutics," Charles C. Thomas, 

Publisher, Springfield, 111, 1963. 
Meier, H , "Experimental Pharmacogenetics: Physiopathology of Heredity and Phar­

macologic Responses," Academic Press, New York, 1963. 
Meyerlerand, L , Peck, I. M , "Drugs Induced Contraception, ICS 85," Excerpta 

Medica Foundation, Amsterdam, 1965 (2nd Symposium organized by the Boer-
haave Courses for Postgraduate Medical Education, Leiden, 1964). 

Mitchell, R. S , Bell, J . C , "Modern Chemotherapy of Tuberculosis," Medical Ency­
clopedia, New York, 1958. 

Musser, R , Bird, J . C , "Modern Pharmacology and Therapeutics," 2nd ed . The 
Macmillan C o , New York, 1961. 

Nigrelli, R. F. et al., eds, "Biochemistry and Pharmacology of Compounds Derived 
from Marine Organisms," New York Academy of Sciences, 1960. 

Oldham, F. K , "Essentials of Pharmacology," 4th ed , J . B. Lippincott C o , Phila­
delphia, 1960. 

Overbeek, Gerhard A , "Anabole Steroide," Springer-Verlag, New York, 1966. 
Paoletti, R , Trabucchi, E , eds, "Biochemical and Neurophysiological Correlation of 

Centrally Acting Drugs," Pergamon Press, New York, 1964 (Vol. 2 of the Second 
International Pharmacological Meeting, Prague, 1963). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 171 

Parish, H . J , Cannon, D. A , "Antisera, Toxoids, Vaccines, and Tuberculins in Pro­
phylaxis and Treatment," Williams & Wilkins C o , Baltimore, 1960. 

"Pharmaceutical Chemistry," Butterworth & C o , Washington, D . C , 1963 (Plenary 
Lectures of the International Symposium on Pharmaceutical Chemistry, Florence, 
Italy, 1962). 

"Pharmacology of Some Toxins," Colletts, Wellingborough, England, 1958. 
Poynter, F. N . L , "The Evolution of Pharmacy in Britain," Charles C. Thomas, Pub­

lisher, Springfield, 111, 1965. 
Ramstad, E , "Modern Pharmacognosy," McGraw-Hill Book C o , New York, 1959. 
Raudonat, H . W , ed , "Recent Advances in the Pharmacology of Toxins," Pergamon 

Press, New York, 1964 (Vol. 10 of the Second International Pharmacological 
Meeting, Prague, 1963). 

Ridley, Mark, Phillips, Ian, "The Therapeutic Use of Antibiotics in Hospital Practice," 
Williams & Wilkins C o , Baltimore, 1966. 

Roland, Maxwell, "Progestagen Therapy," Charles C. Thomas, Publisher, Springfield, 
111, 1965. 

Root, W. S , Hoffman, F. G , eds, "Physiological Pharmacology," Academic Press, 
New York, 1965, Vol. 2. 

Ruyssen, R , Molle, L , "Principes de Chimie Physique a l'Usage des Pharmaciens et 
Biologistes," Masson & Cie, Paris, 1965. 

Schnitzer, R. J , Grunberg, E , "Drug Resistance of Microorganisms," Academic Press, 
New York, 1957. 

Schnitzer, R. J , Hawking, F , eds, "Experimental Chemotherapy," Academic Press, 
New York, 1963 :1967, 5 vols. 

Schueler, Fred W , "Chemobiodynamics and Drug Design," McGraw-Hill Book C o , 
New York, 1960.^ 

Schueler, Fred W , "Molecular Modification in Drug Design," American Chemical 
Society, Washington, D . C , 1964 (ADVANCES I N C H E M I S T R Y SERIES N O . 45). 

Schuster, L , "Readings in Pharmacology," Little, Brown, & C o , Boston, 1962 
(paperback). 

Seiden, Rudolph, "Veterinary Drugs in Current Use," Springer-Verlag, New York, 
1961. 

Shirkey, Harry C , "Pediatric Therapy," 3rd ed , C. V. Mosby C o , St. Louis, 1966. 
Sice, Jean, "General Pharmacology," W. B. Saunders C o , Philadelphia, 1962. 
Smith, M . J . H , Paul K , "The Salicylates," Interscience Publishers, New York, 1966. 
Soffer, A. et al, "Chelation Therapy," Charles C. Thomas, Publisher, Springfield, 111, 

1964. 
Soine, T. O , Wilson, C. O , "Rogers' Inorganic Pharmaceutical Chemistry," 7th ed . 

Lea & Febiger, Philadelphia, 1961. 
Sollman, T. H , "Manual of Pharmacology," 8th ed , W. B. Saunders C o , Philadel­

phia, 1957 (all previous editions of Sollman are recommended for their excellent 
bibliographies). 

Sproston, E. M , Garattini, S , "Anti-tumoral Effects of Vinca Rosea Alkaloids, ICS 
106," Excerpta Medica Foundation, Amsterdam, 1967 (Proceedings of the 1st 
Symposium of the G . E . C . A , Paris, 1965). 

Squire, Jessie E , "Basic Pharmacology for Nurses," 3rd ed , C. V. Mosby C o , St. 
Louis, 1965. 

Steib, Ernest W , Sonnedecker, Glenn, "Drug Adulteration: Detection and Control in 
Nineteenth-Century Britain," University of Wisconsin Press, Madison, 1966. 

Stewart, Gordon T , "The Penicillin Group of Drugs," American Elsevier Publishing 
C o , New York, 1965. 

Stuart-Harris, C. H , Dickinson, L , "Background to Chemotherapy of Virus Diseases," 
Charles C. Thomas, Publisher, Springfield, 111, 1964. 

Sunshine, I , Gerber, S. R , "Spectrophotometric Data on Drugs, Including Atlas of 
Spectra," Charles C. Thomas, Publisher, Springfield, 111, 1963. 

Sylvester, J . C , ed , "Antimicrobial Agents and Chemotherapy—1964," American 
Society for Microbiology, Ann Arbor, M i c h , 1965. 

Talalay, Paul, ed , "Drugs in Our Society," Johns Hopkins, Baltimore, 1964. 
Thomas, K. B , "Curare, Its History and Usage," J . B. Lippincott C o , Philadelphia, 

1964. 
Trease, J. E , "Pharmacy in History," Bailliete, Tindall, & Cox, London, 1964. 
Tucker, H . A , "Oral Antidiabetic Therapy," Charles C. Thomas, Publisher, Spring­

field, 111, 1956-1965. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



172 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Turner, R. A , "Screening Methods in Pharmacology," Academic Press, New York, 
. 1 9 6 5 ' 

Vanek, Z , Hostalke, Z , eds, "Biogenesis of Antibiotic Substances," Academic Press, 
New York, 1965. 

Wilson, C. O , Gisvold, O , "Textbook of Organic Medicinal and Pharmaceutical 
Chemistry," 4th ed , J . B. Lippincott C o , Philadelphia, 1962. 

Wiselogle, F. Y , "Survey of Antimalarial Drugs," J . W. Edwards, Inc., Ann Arbor, 
1941-1945, 2 vols. 

Washington University, "Manual of Medical Therapeutics," Little, Brown, & C o , 
Boston, 1966. 

Wittenborn, J . R , May, P. R. A , "Prediction of Response to Pharmacology," Charles 
C. Thomas, Publisher, Springfield, 111, 1966. 

Woodson, R. et al., "Rauwolfia: Botany, Pharmacognosy, Chemistry, and Pharma­
cology," Little, Brown, & C o , Boston, 1957. 

Woodward, T. E. et al., "Chloromycetin," Medical Encyclopedia, New York, 1958. 
World Health Organization, "Chemotherapy of Malaria," 1961 (a proceedings). 
World Health Organization, "Terminology of Malaria and of Malaria Eradication, 

1963. 
World Health Organization, "Resistance of Malaria Parasites to Drugs," 1965. 
Worrall, P. M , Espiner, H . J , eds, "Second Symposium on Methotrexate in the Treat­

ment of Cancer," Williams & Wilkins C o , Baltimore, 1966. 
Wright, H . N . G , Montag, M , "Pharmacology and Therapeutics," 7th ed , W. B. 

Saunders, Philadelphia, 1959. 
Wright, S. E , "Metabolism of Cardiac Glycosides: A Review of the Absorption, 

Metabolism, and Excretion of Clinically Important Cardiac Glycosides," Charles 
C. Thomas, Publisher, Springfield, 111, 1960. 

Youman, G. P. et al., "The Bacteriostatic Activity of 3,500 Organic Compounds for 
Mycobacterium tuberculosis var. Hominis," National Research Council, Wash­
ington, D . C , 1953. 

Zaimis, E , e d , "Evaluation of New Drugs in Man," Pergamon Press, New York, 1964 
(Vol. 8 of the 2nd International Pharmacological Meeting, Prague, 1963). 

Medica l Physiology 

Alexander, Leo et al., "Multiple Sclerosis, Prognosis and Treatment," Charles C. 
Thomas, Publisher, Springfield, 111, 1960. 

Alfert, M . et al., eds., "Protoplasmatologia. Handbuch der Protoplasmaforschung," 
Springer-Verlag, New York, 1966, 6 vols. 

Allen, Edgar V. et al., "Peripheral Vascular Diseases," 2nd e d , W. B. Saunders C o , 
Philadelphia, 1962. 

Allen, Joseph G , ed , "Physiology and Treatment of Peptic Ulcer," University of 
Chicago Press, 1959. 

American Physiological Society, "Handbook of Physiology," 6 Sections, Williams & 
Wilkins C o , Baltimore, 1959-1967. 

M . D. Anderson Hospital and Tumor Institute, Houston, "Developmental and Meta­
bolic Control Mechanisms and Neoplasia," Annual Symposium on Fundamental 
Cancer Research, Williams & Wilkins C o , Baltimore, 1965. 

Artz, Curtis P , "Research in Burns," F. A. Davis C o , Philadelphia, 1962. 
Babkin, Boris P , "Secretory Mechanism of Digestive Glands," 2nd ed , Hoeber Medi­

cal Books, New York, 1950. 
Bacq, Zenon M , Alexander, P , "Fundamentals of Radiobiology," 2nd ed . The Mac­

millan C o , New York, 1961. 
Bajusz, Eors, ed , "Electrolytes and Cardiovascular Diseases," Williams & Wilkins 

C o , Baltimore, 1965. 
Bard, Philip, ed , "Medical Physiology," 11th e d , C. V. Mosby C o , St. Louis, 1961. 
Bell, G. H . et al., "Textbook of Physiology and Biochemistry," 6th ed , Williams & 

Wilkins C o , Baltimore, 1965. 
Best, C. H , Taylor, N . B , "The Human Body; Its Anatomy and Physiology," Holt, 

Rinehart, & Winston, Inc., New York, 1966. 
Best, C. H , Taylor, N . B , "The Physiological Basis of Medical Practice," 8th ed , 

Williams & Wilkins C o , Baltimore, 1966. 
Birren, J . E. et al., eds, "Human Aging, A Biological and Behavioral Study," Publi­

cation No. 986, U . S. Institute of Mental Health, Bethesda, M d , 1963. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 173 

Bishop, D. W , ed , "Spermatozoan Motility," American Association for the Advance­
ment of Science, Washington, D . C , 1962 (Symposium, Vol. 72). 

Bland, John H , "Chemical Recognition and Management of Disturbances of Body 
Fluids," 2nd ed , W. B. Saunders, Philadelphia, 1956. 

Bourne, Geoffrey H , "The Structure and Function of Muscle," Academic Press, New 
York, 1960, 3 vols. 

Brachet, Jean, Mirsky, Alfred E , "The Cell : Biochemistry, Physiology, Morphology," 
Academic Press, New York, 1959-1962, 6 vols. 

Brooks, Stewart M , "Basic Facts of Body Water and Ions," Springer-Verlag, New 
York, 1960. 

Campbell, E. J . M. et al, "Clinical Physiology," F. A. Davis C o , Philadelphia, 1963. 
Caro, C. G , ed , "Advances in Respiratory Physiology," Williams & Wilkins C o , 

Baltimore, 1966. 
Carpenter, P. L , "Immunology and Serology," 2nd ed , W. B. Saunders C o , Phila­

delphia, 1965. 
Cassano, C , Andreoli, M , eds, "Current Topics in Thyroid Research," Academic 

Press, New York, 1966. 
Committee on Hyperbaric Oxygenation, National Academy of Sciences, "Fundamen­

tals of Hyperbaric Medicine," National Research Council, Washington, D . C , 
1966. 

Cook, Robert P , e d , "Cholesterol: Chemistry, Biochemistry, and Pathology," Aca­
demic Press, New York, 1958. 

Cort, J . H , "Electrolytes, Fluid Dynamics, and the Nervous System," Academic Press, 
New York, 1966, 

Curtis, Howard J , "Biological Mechanisms of Aging," Charles C. Thomas, Publisher, 
Springfield, 111, 1966. 

Cushing, J . E , Campbell, D. H , "Principles of Immunology," McGraw-Hill Book C o , 
New York, 1957. 

Davenport, Horace W , "The A B C of Acid-Base Chemistry," 4th ed . University of 
Chicago Press, 1958. 

Dejours, Pierre, "Respiration," Oxford University Press, New York, 1966. 
Delia Porta, G , Muhlbock, O , eds, "Structure and Control of the Melanocyte," 

Springer-Verlag, New York, 1966. 
DeNeef, J . C , Den Ottolander, G. J . H , eds, "Coagulation Disorders in Obstetrics," 

a symposium in Rotterdam, Excerpta Medica Foundation, Amsterdam, 1967. 
DePalma, J . R , ed . Dri l l , V. A , "Pharmacology in Medicine," 3rd e d , McGraw-Hill 

Book C o , New York, 1965. 
deWeck, A. L , Frey, J . R , "Immunotolerance to Simple Chemicals," American 

Elsevier Publishing C o , New York, 1966. 
Donovan, B. T , ten Bosch, J . W , "Physiology of Puberty," Physiological Society 

Monograph No. 15, Williams & Wilkins C o , Baltimore, 1965. 
Dukes, M . N . G , e d , "Social and Medical Aspects of Oral Contraception," a sym­

posium at Scheveningen, Excerpta Medica Foundation, Amsterdam, 1967. 
Edholm, O. G , Bararach, A. L , eds, "Physiology of Human Survival," Academic 

Press, New York, 1965. 
Enselme, J , ed , "Unsaturated Fatty Acids in Atherosclerosis," trans, by R. Crawford, 

The Macmillan C o , New York, 1962. 
Farber, Emmanuel, Magee, P. N , eds, "Biochemical Pathology" (first international 

symposium), Williams & Wilkins C o , Baltimore, 1966. 
Fields, William S, ed , "Pathogenesis and Treatment of Parkinsonism," Charles C. 

Thomas, Publisher, Springfield, 111, 1958. 
Fleischer, W , Frohlich, E , "L'eau et les Electrolytes dans TOrganisme," C. Benezech, 

ed , Masson & Cie, Paris, 1965. 
Folk, G. Edgar, Jr., "Introduction to Environmental Physiology," Lea & Febiger, 

Philadelphia, 1966. 
Forster, Francis M , ed , "Evaluation of Drug Therapy," University of Wisconsin 

Press, Madison, 1961. 
Freeman, J . T , ed , "Clinical Principles and Drugs in the Aging," Charles C. 

Thomas, Publisher, Springfield, 111, 1963. 
Gamble, James L , "Chemical Anatomy, Physiology, and Pathology of Extracellular 

Fluid," 6th ed . Harvard University, Cambridge, 1954. 
Geise, Arthur C , "Cel l Physiology," 2nd ed , W. B. Saunders C o , Philadelphia, 1962. 
Glaser, E. M , "The Physiological Basis of Habituation," Oxford University Press, 

New York, 1966. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



174 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Glaser, Otto, "Medical Physics," Year Book Medical Publishers, Chicago, 1944-1960, 
3 vols. 

Goldzieher, Joseph W , Rice-Wray, Edris, "Oral Contraception: Mechanism and Man­
agement," Charles C. Thomas, Publisher, Springfield, 111, 1966. 

Goth, Andres, "Medical Pharmacology," 2nd ed , C. V. Mosby C o , St. Louis, 1964. 
Gray, C. H , "Clinical Chemical Pathology," 4th ed , Williams & Wilkins C o , Balti­

more, 1965. 
Grayson, John, Mendel, D , "Physiology of the Splanchnic Circulation," Williams & 

Wilkins C o , Baltimore, 1965 (Physiological Society Monograph No. 14). 
Green, John R , Steelman, Harry F , eds, "Epileptic Seizures," Williams & Wilkins 

C o , Baltimore, 1956. 
Greenberg, David M , Harper, Harold A , eds, "Enzymes in Health and Disease," 

Charles C. Thomas, Publisher, Springfield, 111, 1960. 
Griffiths, John D , Salsbury, Alan J , "Circulating Cancer Cells," Charles C. Thomas, 

Publisher, Springfield, 111, 1965. 
Guyton, A. C , "Textbook of Medical Physiology," 3rd ed , W. B. Saunders C o , 

Philadelphia, 1966. 
Hall , Peter F , "Functions of the Endocrine Glands," W. B. Saunders C o , Philadel­

phia, 1959. 
Hermann, H , Cier, J . F , "Precis de Physiologie," Masson & Cie, Paris, 1965. 
H i l l , A. V , "Trails and Trials in Physiology," Williams & Wilkins C o , Baltimore, 

1965. 
Himwich, H . E , e d , "Alcoholism: Basic Aspects and Treatment," American Associa­

tion for the Advancement of Science, Washington, D . C , 1957 (Symposium, 
Vol. 47). 

Hinman, E. Harold, "World Eradication of Infectious Diseases," Charles C. Thomas, 
Publisher, Springfield, 111, 1966. 

Hodgson, R. E , ed , "Germ Plasm Resources," American Association for the Advance­
ment of Science, Washington, D . C , 1961 (Symposium, Vol. 66). 

Hollaender, Alexander, "Radiation Protection and Recovery," The Macmillan C o , 
New York, 1960. 

Holland, William C , Klein, Richard L , "Chemistry of Heart Failure," Charles C. 
Thomas, Publisher, Springfield, 111, 1960. 

Holzer, H , Holldorf, A. W , eds, "Molekulare Biologie des malignen Wachstums," 
Springer-Verlag, New York, 1966. 

Hougie, C , "Fundamentals of Blood Coagulation in Clinical Medicine," McGraw-Hill 
Book C o , New York, 1963. 

Hurley, Harry J , Shelley, Walter B , "Human Apocrine Sweat Gland in Health and 
Disease," Charles C. Thomas, Publisher, Springfield, 111, 1960. 

Innerfield, I , "Enzymes in Clinical Medicine," McGraw-Hill Book C o , New York, 
1960. 

Jackson. Harold, "Antifertility Compounds in the Male and Female—Animals, Insects, 
and Man," Charles C. Thomas,^Publisher, Springfield, 111, 1966. 

Jarrett, A , Spearman, R. I. C , "Histochemistry of the Skin—Psoriasis," D. van 
Nostrand C o , Princeton, 1965. 

Jawetz, Von Ernest et al., "Medizinische Mikrobilogie," Springer-Verlag, New York, 
1966. 

Jonxis, J . H . P , e d , "Abnormal Haemoglobins in Africa," F. A. Davis C o , Philadel­
phia, 1965. 

Keele, Cyril A , Neil, Eric, "Samson Wright's Applied Physiology," 11th ed , Oxford 
University Press, New York, 1965. 

Koella, Werner P , "Sleep: Its Nature and Physiological Organization," Charles C. 
Thomas, Publisher, Springfield, 111, 1967. 

Krantz, J . C , Jr., Carr, C. J , "Pharmacologic Principles of Medical Practice," 6th ed , 
Williams & Wilkins C o , Baltimore, 1965. 

Kreshover, S. J , McClure, F J , eds, "Environmental Variables in Oral Disease," 
American Association for the Advancement of Science, Washington, D . C , 1966 
(Symposium, Vol. 81). 

Larson, Paul S. et al., "Tobacco: Experimental and Clinical Studies; a Comprehensive 
Account of the World Literature," Williams & Wilkins C o , Baltimore, 1961. 

Langley, L . L , "Outline of Physiology," 2nd ed , McGraw-Hill Book C o , New York, 
1965. 

Laurence, D. R , Bacharach, A. L , eds, "Evaluation of Drug Activities: Pharmaco-
metrics," Academic Press, New York, 1964, 2 vols. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 175 

Loraine, J . A , Bell, E . T , "Hormone Assays and Their Clinical Application," 2nd e d , 
Williams & Wilkins C o , Baltimore, 1966. 

Marks, Vincent, Rose, F. Clifford, "Hypoglycaemia," F. A. Davis C o , Philadelphia, 
1965. 

Martini, Luciano, Ganong, William F , "Neuroendocrinology," Academic Press, New 
York, 1966-1967, 2 vols. 

Maurer, David W , Vogel, Victor H , "Narcotics and Narcotic Addiction," 2nd e d , 
Charles C. Thomas, Publisher, Springfield, 111, 1962. 

Mazer, Charles, Israel, S. L , "Diagnosis and Treatment of Menstrual Disorders and 
Sterility," 4th ed , Hoeber Medical Books, New York, 1959. 

McElroy, William D , "Cellular Physiology and Biochemistry," Prentice-Hall, Inc., 
Englewood Cliffs, N . J , 1961. 

Mitchell, Roger S , Bell, J . C , "Modern Chemotherapy of Tuberculosis," Medical 
Encyclopedia, New York, 1958. 

Morehouse, Laurence E , Miller, Augustus T , "Physiology of Exercise," 3rd e d , C. V. 
Mosby C o , St. Louis, 1959. 

Moser, R. H , "Diseases of Medical Progress: A Survey of Diseases and Syndromes 
Unintentionally Induced as a Result of Properly Indicated, Widely Accepted 
Therapeutic Procedures," 2nd ed , Charles C. Thomas, Publisher, Springfield, 
111, 1964. 

Munro, H . N , "The Role of the Gastrointestinal Tract in Protein Metabolism," F. A. 
Davis C o , Philadelphia, 1964. 

Nachmansohn, David, ed , "Molecular Biology: Elementary Processes of Nerve Con­
duction and Muscle Contraction," Academic Press, New York, 1961 (A sympo­
sium ). 

Negus, V. E , "The Biology of Respiration," Williams & Wilkins C o , Baltimore, 1965. 
Noble, D , ed , "Physiology, ICS 87," Proceedings of the 23rd Congress of the Inter­

national Union of Physiological Sciences, Tokyo, Excerpta Medica Foundation, 
Amsterdam, 1965. 

Noordenbos, W , "Pain: Problems Pertaining to the Transmission of Nerve Impulses 
Which Give Rise to Pain," American Elsevier Publishing C o , New York, 1959. 

Nordin, B. E. C , Smith, D. A , "Diagnostic Procedures in Disorders of Calcium 
Metabolism," Little, Brown, & C o , Boston, 1966. 

Nuzzolo, Lucio, "Serological Diagnostix," Charles C. Thomas, Publisher, Springfield, 
111, 1966. 

Papper, E. M , ed , "Uptake and Distribution of Anesthetic Agents," New York 
Academy of Medicine, 1963. 

Payne, J . P , H i l l , D. W , eds, "Oxygen Measurements in Blood and Tissue and Their 
Significance," Little, Brown, & C o , Boston, 1966. 

Pease, P. E , "L-Forms, Episomes, and Auto-Immune Diseases," Williams & Wilkins 
C o , Baltimore, 1965. 

Pincus, Gregory, "The Control of Fertility," Academic Press, New York, 1965. 
Pincus, Gregory et ah, eds, "Steroid Dynamics," Academic Press, New York, 1966. 
Pittman, David J , "Alcoholism," Charles C. Thomas, Publisher, Springfield, 111, 1959. 
Pitt-Rivers, Rosalind, Tata, Jamshed R , "Chemistry of Thyroid Diseases," Charles C. 

Thomas, Publisher, Springfield, 111, 1960. 
Pitt-Rivers, Rosalind, Tata, Jamshed R , "Thyroid Hormones," The Macmillan C o , 

New York, 1959. 
Quick, Armand J , "Hemorrhagic Diseases," 2nd e d . Lea & Febiger, Philadelphia, 

1957. 
Rentchnick, P , ed , "Recent Results in Cancer Research," Springer-Verlag, New York, 

1966, 8 vols. 
Robinson, James R , "Fundamentals of Acid-Base Regulation," F. A. Davis C o , Phila­

delphia, 1965. 
Ruch, T. C , Patton, H . D , eds, "Physiology and Biophysics," 19th ed , W. B. 

Saunders C o , Philadelphia, 1965. 
Schindel, L , "Unexpected Reactions to Modern Therapeutics: Antibiotics," Charles 

C. Thomas, Publisher, Springfield, 111, 1957. 
Seitelberger, Franz, ed , "Symposium iiber den Liquor Cerebrospinalis," Springer-

Verlag, New York, 1965. 
Selkurt, E. E , "Physiology," 2nd ed . Little, Brown, & C o , Boston, 1966. 
Shaffer, James G. et al., "Amebiasis: A Biomedical Problem," Charles C. Thomas, 

Publisher, Springfield, 111, 1965. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



176 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Shock, Nathan W , ed , "Aging: Some Social and Biological Aspects," American 
Association for the Advancement of Science, Washington, D . C , 1960 (Sympo­
sium, Vol. 65). 

Sissens, H . A , e d , "Bone Metabolism in Relation to Clinical Medicine," J . B. Lippin­
cott C o , Philadelphia, 1963. 

Smith, W , ed , "Mechanisms of Virus Infection," Academic Press, New York, 1963. 
Soderman, William A , ed , "Pathologic Physiology," 3rd ed , W. B. Saunders C o , 

Philadelphia, 1961. 
Stanbury, John B. et al, eds, "Metabolic Basis of Inherited Disease," McGraw-Hill 

Book C o , New York, 1960. 
Strauss, Maurice, "Body Water in Man," Little, Brown, & C o , Boston, 1957. 
Sunderman, F. W , Sunderman, F. W , Jr., "Clinical Pathology of the Serum Electro­

lytes," Charles C. Thomas, Publisher, Springfield, 111, 1966. 
Tansley, K , "Vision in Vertebrates," Barnes & Noble, Inc., New York, 1966. 
Thompson, Charles et al., eds, "The Stomach," Grune & Stratton, Inc., New York, 

1967 (13th Hahnemann Symposium). 
Thompson, George N , e d , "Alcoholism," Charles C. Thomas, Publisher, Springfield, 

111, 1956. 
Tower, Donald B , "Neurochemistry of Epilepsy," Charles C. Thomas, Publisher, 

Springfield, 111, 1960. 
Wayne, E. J . et al., "Clinical Aspects of Iodine Metabolism," F. A. Davis C o , Phila­

delphia, 1964.^ 
Wikler, Abraham, "Opiate Addiction: Psychological and Neurophysiological Aspects," 

Charles C. Thomas, Publisher, Springfield, 111, 1952. 
Williams, Robert H , ed , "Textbook of Endocrinology," 3rd ed , W. B. Saunders C o , 

Philadelphia, 1962. 
Williams, Roger J , "Alcoholism: The Nutritional Approach," University of Texas, 

Austin, 1959. 
Wintrobe, Maxwell M , "Clinical Hematology," 5th ed . Lea & Febiger, Philadelphia, 

1961. 
Wolf, Stewart, "The Stomach," Oxford University Press, New York, 1965. 
Wolff, Harold G , Wolf, Stewart, "Pain," 2nd ed , Charles C. Thomas, Publishers, 

Springfield, 111, 1958. 
Zollner, N , ed , "Thannhauser's Textbook of Metabolism and Metabolic Disorders," 

2nd ed , Grune & Stratton, Inc., New York, 1964, 2 vols. 

Psychopharmacology 
Bente, D , Bradley, P. B , "Neuropsychopharmacology," Vol. 4, American Elsevier 

Publishing C o , New York, 1966. 
Bri l l , H , "Trifluoperazine," Lea & Febiger, Philadelphia, 1958. 
von Briicke, F. T h , Hornykiewicz, O , "Pharmakologie der Psychopharmaka," 

Springer-Verlag, New York, 1966. 
Crocket, Richard et al., eds, "Hallucinogenic Drugs and Their Psychotherapeutic 

Use," Charles C. Thomas, Publisher, Springfield, 111, 1963. 
Eysenck, J . J , e d , "Experiments with Drugs: Studies in the Relation between Per­

sonality, Learning Theory, and Drug Action," Pergamon Press, L t d , London, 
1963. 

Fields, W. S , ed , "Brain Mechanisms and Drug Action," Charles C. Thomas, Pub­
lisher, Springfield, 111, 1957. 

Flach, F. F , Regan, P. F , "Chemotherapy in Emotional Disorders," McGraw-Hill 
Book C o , New York, 1960. 

Gerattini, S , Ghetti, V , eds, "Psychotropic Drugs," American Elsevier Publishing 
C o , New York, 1958 (an international symposium in Milan). 

Gerard, R. W , Cole, J . O , eds, "Psychopharmacology: Problems in Evaluation," 
National Research Council, Washington, D . C , 1959. 

Gordon, Maxwell, ed , "Psychopharmacological Agents," Academic Press, New York, 
1964. 

Grenell, R. G , Mullins, L . J , eds, "Molecular Structure and Functional Activity of 
Nerve Cells," American Institute of Biological Sciences, Washington, D . C , 1956 
(a symposium). 

Harlow, H . F , Woolsey, C. N , eds, "Biological and Biochemical Bases of Behavior," 
University of Wisconsin Press, Madison, 1958. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 177 

Himwich, H . E., ed., "Tranquilizing Drugs," American Association for the Advance­
ment of Science, Washington, D.C., 1957 (Symposium, Vol. 46). 

Himwich, Willamina A. , Schade, J . P., "Horizons in Neuropsychopharmacology," 
American Elsevier Publishing Co., New York, 1965. 

Hoffer, A., Osmond, H . , "Chemical Basis of Clinical Psychiatry," Charles C. Thomas, 
Publisher, Springfield, 111., 1960. 

Hordern, Anthony, "Depressive States: A Pharmacotherapeutic Study," Charles C. 
Thomas, Publisher, Springfield, III, 1965. 

Kline, N . S., ed., "Psychopharmacology," American Association for the Advancement 
of Science, Washington, D.C., 1956 (Symposium Series No. 42). 

Kline, N . S., "Psychopharmacology Frontiers," Little, Brown, & Co., Boston, 1959. 
Lewis, G. P., ed., "5-Hydroxytryptamine," Pergamon Press, Ltd. , London, 1958 (a 

symposium). 
Longo, V. G., Michelson, M . J . , eds., "Pharmacology of Conditioning, Learning, and 

Retention," Pergamon Press, Ltd. , London, 1964. 
Minz, B., "Role of Humoral Agents in Nervous Activity," Charles C. Thomas Pub­

lisher, Springfield, 111., 1955. 
Ostow, M . , "Drugs in Psychoanalysis and Psychotherapy," Basic Books, Inc., New 

York, 1962. 
Patterson, A. Spencer, "Electrical and Drug Treatments in Psychiatry," American 

Elsevier Publishing Co., New York, 1963. 
Pennes, H . H . , ed., "Psychopharmacology," Hoeber Medical Books, New York, 1958. 
Quastel, J . H . , Quastel, D. M . J . , "Chemistry of Brain Metabolism in Health and 

Disease," Charles C. Thomas, Publisher, Springfield, III, 1961. 
Richter, E. , ed., "Metabolism in the Nervous System," Pergamon Press, Ltd. , London, 

1957 (2nd international symposium at Aarhus). 
Roberts, E. , ed., "Inhibition in the Nervous System and Gamma-Aminobutyric Acid," 

Pergamon Press, Ltd. , London, 1960. 
Roklin, L . L . et al, "Problems of Psychopharmacology," Davey Co., New York, 1964. 
Sarwer-Fonder, G. J . , ed., "Dynamics of Psychiatric Drug Therapy," Charles C. 

Thomas, Publisher, Springfield, 111., 1960 (a conference in Montreal). 
Solomon, Philip, ed., "Psychiatric Drugs," Grune & Stratton, Inc., New York, 1966. 
Uhr, L . , Miller, J . C , "Drugs and Behavior," John Wiley & Sons, New York, 1960. 
Ulett, George A., Goodrich, D. Wells, " A Synopsis of Contemporary Psychiatry," 3rd 

ed., C. V. Mosby Co., St. Louis, 1965. 
Votava, Z. et al., "Psychopharmacological Methods," Pergamon Press, Ltd. , London, 

1963. 
Welsch, A. L . , "Psychotherapeutic Drugs," Charles C. Thomas, Publisher, Springfield, 

111., 1958. 
Wittenborn, J. R., "The Clinical Psychopharmacology of Anxiety," Charles C. Thomas, 

Publisher, Springfield, 111., 1966. 
Woolley, D. W., "Biochemical Bases of Psychoses," John Wiley & Sons, New York, 

1962. 

Radioisotopes 
M . D. Anderson Hospital and Tumor Institute, Houston, "Cellular Radiation Biology," 

Williams & Wilkins Co., Baltimore, 1965. 
Arnoff, S., "Techniques of Radiobiochemistry," Iowa State University, Ames, 1956. 
Bacq, Zenon A., "Chemical Protection Against Ionizing Radiation," Charles C. Thomas, 

Publisher, Springfield, 111., 1965. 
Balabukha, V. S., ed., "Chemical Protection of the Body Against Ionizing Radiation," 

The Macmillan Co., New York, 1963. 
Blahd, W., "Nuclear Medicine," McGraw-Hill Book Co., New York, 1965. 
Boyd, G. A., "Autoradiography in Biology and Medicine," Academic Press, New 

York, 1955. 
Broda, E., "Radioactive Isotopes in Biochemistry," American Elsevier Publishing Co., 

New York, J960. 
Comar, C. L . , "Radioisotopes in Biology and Agriculture," McGraw-Hill Book Co., 

New York, 1955. 
Decker, K., "Clinical Neuroradiology," McGraw-Hill Book Co., New York, 1966. 
Edelman, A. , "Radioactivity for Pharmaceutical and Allied Research Laboratories," 

Academic Press, New York, 1960 (a symposium). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



178 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Francis, G. E , "Isotope Tracers: a Theoretical and Practical Manual for Biological 
Students and Research Workers" 2nd ed , Oxford University Press, New York, 
1959. 

Fried, M , ed , "Use of Radioisotopes in Animal Biology and the Medical Sciences," 
Academic Press, New York, 1962, 2 vols. 

Haissinsky, M , "Actions Chimiques et Biologiques des Radiations," Tenth Series, 
Masson & Cie, Paris, 1966. 

IAEA, "Radioisotopes in Tropical Medicine," International Atomic Energy Agency, 
Vienna, 1962 (a symposium in Bangkok). 

IAEA, "Medical Uses of C a 4 7 , " Second panel report, International Atomic Energy 
Agency, Vienna, 1964. 

IAEA, "Medical Radioisotopes Scanning," International Atomic Energy Agency, 
Vienna, 1965 (a symposium in Athens). 

Kamen, M . D , "Isotopic Tracers in Biology," 3rd ed . Academic Press, New York, 
1957. 

Lawrence, J . H . et al., "Radioisotopes and Radiation; Recent Advances in Medicine, 
Agriculture, and Industry," McGraw-Hill Book C o , New York, 1964. 

Maisin, J . R , "Radiations Ionisantes. Radio-protecteurs et Syndrome Gastro-intesti-
nal," Masson & Cie, Paris, 1967. 

McLean, F. C , e d , "Radioisotopes and Bone," F. A. Davis C o , Philadelphia, 1963. 
Moss, William T , "Therapeutic Radiology," 2nd ed , C. V. Mosby C o , St. Louis, 

1965. 
Muller, J . H , "Radioactive Isotope Therapy," International Atomic Energy Agency, 

Vienna, 1962 (Review Series No. 27). 
Paoletti, R , Vertua, R , eds, "Radiosensitizers and Radioprotective Drugs," Butter­

worth & C o , Washington, D . C , 1965 (a symposium in Milan). 
Sevelius, Gunnar, ed , "Radioisotopes and Circulation," Little, Brown, & C o , Boston, 

1965. 
Sheppard, C. W , "Basic Principles of the Tracer Method," John Wiley & Sons, New 

York, 1962. 
Wang, C. H , Willis, D. L , "Radiotracer Methodology in Biological Sciences," 

Prentice-Hall, Englewood Cliffs, N . J , 1965. 

Toxicology 
Albert, A , "Selective Toxicity," 3rd ed , John Wiley & Sons, New York, 1965. 
Albert, R. E , "Thorium, Its Industrial Aspects," Academic Press, New York, 1966. 
Amelink, F , "Rapid Microchemical Identification Methods in Pharmacy and Toxi­

cology," Interscience Publishers, New York, 1962. 
Arena, J . M , "Poisoning: Chemistry, Symptoms, Treatment," Charles C. Thomas, 

Publisher, Springfield, 111, 1963. 
Bensley, E. H , Joron, G. E , "Handbook of Treatment of Acute Poisoning," Williams 

& Wilkins C o , Baltimore, 1958. 
Bidstrup, P , "Toxicity of Mercury and Its Compounds," American Elsevier Publishing 

C o , New York, 1964. 
Brooks, V. J , Jacobs, M . B , "Poisons: Properties, Chemical Identification, Symptoms, 

and Emergency Treatment," D. Van Nostrand C o , Princeton, 1958. 
Browning, Ethel, "Toxicity of Industrial Solvents and Plasticizers," American Elsevier 

Publishing C o , New York, 1965. 
Buchanan, W. D , "Toxicity of Arsenic Compounds," American Elsevier Publishing 

C o , New York, 1962. 
Cooper, P , "Poisoning by Drugs and Chemicals," 2nd ed , Charles C. Thomas, Pub­

lisher, Springfield, 111, 1962. 
"Congres Europeen des Centres de Lutte contre les Poisons, Tours," Masson & Cie, 

Paris, 1965. 
Deichman, W. B , Gerarde, H . W , "Symptomology and Therapy of Toxicological 

Emergencies," Academic Press, New York, 1964. 
DeWeck, A. L , Frey, J . R , "Immunotolerance to Simple Chemicals," American 

Elsevier Publishing C o , New York, 1966 (Monographs in Allergy, Vol 1). 
DeWitt, J . B. et ah, "Relationship between Chemical Structure and Toxic Acation on 

Rats," Chemical-Biological Research Center, National Research Council, Wash­
ington, 1953, Review No. 5. 

Dubois, K. P , Geiling, E. M . K , "Textbook of Toxicology," Oxford University Press, 
New York, 1959. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 179 

Fairhall, L . T., "Industrial Toxicology," 2nd ed., Williams & Wilkins Co., Baltimore, 
1957. 

Gerarde, H . W., "Toxicology and Biochemistry of Aromatic Hydrocarbons," American 
Elsevier Publishing Co., New York, 1961. 

Gleason, M . et al, "Clinical Toxicology of Commercial Products," 2nd ed., Williams 
& Wilkins Co., Baltimore, 1963. 

Keller, Robert, "Tissue Mast Cells in Immune Reactions," American Elsevier Publish­
ing Co., New York, 1966 (Allergy, Vol. 2). 

Kingsbury, John, "Poisonous Plants of the U . S. and Canada," Prentice-Hall, Inc., 
Englewood Cliffs, N . J . , 1964. 

Moeschlin, S., "Poisoning—Diagnosis and Treatment," Grune & Stratton, Inc., New 
York, 1966. 

O'Brien, R. D., "Toxic Phosphorus Esters: Chemistry, Metabolism, and Biological 
Effects," Academic Press, New York, 1960. 

Poison, C. J . , Tattersall, R. N . , "Clinical Toxicology," J . B. Lippincott Co., Philadel­
phia, 1961. 

Radeleff, R. D., "Veterinary Toxicology," Lea & Febiger, Philadelphia, 1964. 
Sax, N . I., "Dangerous Properties of Industrial Products," 3rd ed., Reinhold Publish­

ing Corp., New York, 1968. 
Sevag, M . G. et al., eds., "Origins of Resistance to Toxic Agents," Academic Press, 

New York, 1955 (a symposium). 
Spector, W. S., ed., "Handbook of Toxicology," W. B. Saunders Co., Philadelphia, 

1956-1959, 5 vols. 
Stewart, C. P., Stolman, A., eds., "Toxicology: Mechanisms and Analytical Methods," 

Academic Press, New York, 1961. 
Stokinger, H . E. , "Beryllium, Its Industrial Hygiene Aspects," Academic Press, New 

York, 1966. 
Sunshine, I. et ah, "Les Centres Anti-poisons dans le Monde," Masson & Cie, Paris, 

1966. 
Thienes, Clinton H . 5 Haley, Thomas J . , "Clinical Toxicology," 4th ed., Lea & Febiger, 

Philadelphia, 1964. 
Van Oettingen, W., "Poisoning," 2nd ed., W. B. Saunders Co., Philadelphia, 1958. 
Walpole, A. L . , Spinks, A. , "Evaluation of Drug Toxicity," Little, Brown, & Co., 

Boston, 1958. 
Williams, R. T., "Detoxication Mechanisms," 2nd ed., John Wiley & Sons, New York, 

1959. 
See also, frequent publications on toxicology by the Technical Development Labora­

tories of the Communicable Disease Center, Public Health Service, U . S. Depart­
ment of H E W . These are sent free to their mailing list. Address: P.O. Box 769, 
Savannah, Ga. 31402. 

Laboratory Methods 

Ambrose, E. J . , "Cel l Electrophoresis," Little, Brown, & Co., Boston, 1965. 
Andrew, B. L . , "Experimental Physiology," 7th ed., Williams & Wilkins, Co., Balti­

more, 1966. 
Archer, R. K., "Haematological Techniques for Use on Animals," F. A. Davis, Co., 

Philadelphia, 1965. 
Bailey, John L . , "Techniques in Protein Chemistry," 2nd ed., American Elsevier 

Publishing Co., New York, 1966. 
Baillie, A. H . et al., "Developments in Steroid Histochemistry," Academic Press, New 

York, 1966. 
Baker, J . R., "Cytological Technique," 5th ed., Barnes & Noble, Inc., New York, 1966. 
Beecher, H . K. U . , "Measurement of Subjective Responses: Quantitative Effects of 

Drugs," Oxford University Press, New York, 1959. 
Biddle, H . C , Sitler, D. W., "Mathematics of Drugs and Solutions," C. A. Davis Co., 

Philadelphia, 1966. 
Biggs, Rosemary, MacFarlane, R. G., "Human Blood Coagulation," 3rd ed., F. A. 

Davis Co., Philadelphia, 1962. 
Bliss, C. I., "Statistics of Bioassay, with Special Reference to the Vitamins," Academic 

Press, New York, 1952. 
Bradstreet, R. B., "The Kjeldahl Method for Organic Nitrogen," Academic Press, New 

York, 1965. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



180 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Burn, J . H . et al., "Biological Standardization," 2nd e d , Oxford University Press, 
New York, 1950. 

Bush, I. E , "Chromatography of Steroids," Pergamon Press, L t d , London, 1961. 
Cheronis, N . D. et al, "Semimicro Qualitative Analysis," 3rd ed , Interscience Pub­

lishers, New York, 1965. 
Cheronis, N . D , Ma, T. S , "Organic Functional Analysis by Micro and Semimicro 

Methods," Interscience Publishers, New York, 1964. 
Cheyne, G. A , "Techniques in Chemical Pathology," F. A. Davis C o , Philadelphia, 

1964. 
Cocks, L . V , van Rede, C , "Laboratory Handbook for Oil and Fat Analysts," Aca­

demic Press, New York, 1966. 
Critchfield, F. E , "Organic Functional Group Analysis," Macmillan C o , New York, 

1963. t ( 

Dawes, E , "Quantitative Problems in Biochemistry," 3rd e d , Williams & Wilkins C o , 
Baltimore, 1965. 

Dejonge, H , ed , "Quantitative Methods in Pharmacology," Interscience Publishers, 
New York, 1961. 

Dorfman, R, I , "Methods in Hormone Research," Academic Press, New York, 1962-
1966, 5 vols. 

Eichler, Oskar, Farah, A , eds, "Handbuch der Experimentellen Pharmakologie," 
New Series, Springer-Verlag, New York, 1935-. 

Fieser, L . F , "Organic Experiments," D. C. Heath & C o , Boston, 1964. 
Finney, D. J , "Statistical Methods in Biological Assay," 2nd e d , Hafner Publishing 

C o , New York, 1964. 
Garratt, D. C , "Quantitative Analysis of Drugs," 3rd ed , Charles C. Thomas, Pub­

lisher, Springfield, 111, 1964. 
Gautier, J . A , Malangeau, P , "Mises au Point de Chimie Analytique Organique, 

Pharmaceutique, et Bromatologique," Masson & Cie, Paris, 1967, 15th series. 
Gay, W. I , ed , "Methods of Animal Experimentation," Academic Press, New York, 

1965, 2 vols. 
Gerin, P , "Notions d'Electronique Appliquee a la Biologie," Masson & Cie, Paris, 

1966. 
Glick, D , ed , "Methods of Biochemical Analysis," Interscience Publishers, New York, 

1965, Vol. 130. 
Gurr, Edward, "Rational Use of Dyes in Biology," William & Wilkins C o , Baltimore, 

1965. 
Hepler, Opal, "Manual of Clinical Laboratory Methods," 4th ed , Charles C. Thomas, 

Publisher, Springfield, 111, 1966. 
Higuchi, T , Brochmann-Hanssen, E , eds, "Pharmaceutical Analysis," John Wiley & 

Sons, New York, 1961. 
Jayle, M . F , "Analyse des Steroides Hormonaux," Masson & Cie, Paris, 1965, Vol. 3. 
Kleiner, Israel S , Dotti, Louis B , "Laboratory Instructions in Biochemistry," 7th 

ed , C. V. Mosby C o , St. Louis, 1966. 
Krugers, J , Keulemans, A. I. M , "Practical Instrumental Analysis," American 

Elsevier Publishing C o , New York, 1965. 
Linstromberg, W. W , Baumgarten, H . E , "Organic Experiments for a Brief Course," 

D. C. Heath & C o , Boston, 1966. 
Mark, D. D , Zimmer, O , "Atlas of Clinical Laboratory Procedures," McGraw-Hill 

Book C o , New York, 1967. 
Markowitz, Jacob et al., "Experimental Surgery," 5th ed , Williams & Wilkins C o , 

Baltimore, 1964, 
Marsden, Cyril , "Solvents Guide," 2nd ed , Interscience Publishers, New York, 1963. 
Martin, A. E , "Infra-Red Instrumentation and Techniques," American Elsevier Pub­

lishing C o , New York, 1966. 
Meites, S , ed , "Standard Methods of Clinical Chemistry," Academic Press, New 

York, 1965, Vol. 5. 
Meryman, H . T , ed , "Cryobiology," Academic Press, New York, 1966. 
Migrdichian, Vartkes, "Organic Synthesis," Reinhold Publishing Corp, New York, 

1957, 2 vols. 
Miya, T. S. et al., "Laboratory Guide in Pharmacology," Burgess Publishing C o , 

Minneapolis, 1964. 
Miiller, Eugen, e d , "Houben-Weyl Methoden der organischen Chemie," 4th ed , 

Thieme, Stuttgart, 1952- (14 vols, to 1968). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 181 

Murray, Arthur, III, Williams, L . D., "Organic Synthesis with Isotopes," Interscience 
Publishers, New York, 1958, 2 parts. 

Neher, R., "Steroid Chromatography," American Elsevier Publishing Co., New York, 
1964. 

Nerenberg, S. T., "Electrophoresis," F. A. Davis Co., Philadelphia, 1966. 
Nodine, J . H . , Siegler, P. E. , "Animal and Clinical Pharmacologic Techniques in Drug 

Evaluation," Year Book Medical Publishers, Inc., Chicago, 1964. 
Noyes Development Corp., "Biomedical Electronic Instrumentation," Park Ridge, 

N . J . , 1965. 
Parr, N . L . , "Laboratory Handbook," D. Van Nostrand Co., Princeton, 1965. 
Paul, J . , "Cel l and Tissue Culture," 3rd ed., Williams & Wilkins Co., 6altimore, 1965. 
Pesez, M . et ah, "Pratique d'Analyse Organique Colorimetrique," Masson & Cie, 

Paris, 1966. 
Pickering, W. F., "Fundamental Principles of Chemical Analysis," American Elsevier 

Publishing Co., New York, 1966. 
Popp, F. D., Schultz, H . P., "Organic Chemical Preparations," W. B. Saunders Co., 

Philadelphia, 1964. 
Schlemmer, F., Thies, H . , "Anleitung zur Harnuntersuchung," rev. ed., Springer-

Verlag, New York, 1966. 
Schwarz, J . C. P., ed., "Physical Methods in Organic Chemistry," Holden-Day, Inc., 

San Francisco, 1965. 
Scott, Wilfred W., "Standard Methods of Chemical Analysis," 6th ed., D. Van 

Nostrand Co., Princeton, 1962-1966, 3 vols. 
Shriner, R. L . et al., "Systematic Identification of Organic Compounds," 5th ed., John 

Wiley & Sons, New York, 1964. 
Siggia, Sidney, "Qualitative Organic Analysis via Functional Groups," 3rd ed., John 

Wiley & Sons, New York, 1963. 
Sixma, F. L . J . , Wynberg, Hans, "Manual of Physical Methods in Organic Chemistry," 

John Wiley & Sons, New York, 1964. 
Sosnovsky, George, "Free Radical Reactions in Preparative Organic Chemistry," 

Macmillan Co., New York, 1964. 
Stahl, E. , "Thin-Layer Chromatography, a Laboratory Handbook," Academic Press, 

New York, 1965. 
Stefanini, M . , ed., "Progress in Clinical Pathology," Grune & Stratton, Inc., New 

York, 1966. 
Sykes, G., "Disinfection and Sterilization," 2nd ed., J . B. Lippincott Co., Philadelphia, 

1965,. 
Thompson, S. W., "Selected Histochemical and Histopathological Methods," Charles 

C. Thomas, Publisher, Springfield, 111. 1966. 
Truter, E. V., "Thin-Film Chromatography," Macmillan Co., New York, 1966. 
Udenfriend, Sidney, "Fluorescence Assay in Biology and Medicine," Academic Press, 

New York, 1965. 
Uhl , V. W., Gray, J . B., "Mixing; Theory and Practice," Academic Press, New York, 

1966, Vol. 1. 
Umbreit, W. W. et al., "Manometric Techniques: a Manual Describing Methods 

Applicable to the Study of Tissue Metabolism," 4th ed., Burgess Publishing C , 
Minneapolis, 1964. 

Wallis, T. E., "Analytical Microscopy," Little, Brown, & Co., Boston, 1966. 
Weissberger, Arnold, ed., "Technique of Organic Chemistry," John Wiley & Sons, 

New York, 1954-1963, 11 vols. 
Whistler, R. L . , Wolfram, M . L . , eds., "Methods in Carbohydrate Chemistry," Aca­

demic Press, New York, 1962-1965, 5 vols. 
Wieme, R. J . , "Agar Gel Electrophoresis," American Elsevier Publishing Co., New 

York, 1965. 

Serials 

Advances in Alicyclic Chemistry (1966), Academic Press, New York, Vol. 1. 
Advances in Applied Microbiology (1959), Academic Press, New York (1968), Vol. 9. 
Advances in Biological and Medical Physics (1948), Academic Press, New York 

(1967), Vol. 11. 
Advances in Botanical Research (1963), Academic Press, New York (1965), Vol. 2. 
Advances in Cancer Research (1953), Academic Press, New York (1968), Vol. 11. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



182 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Advances in Carbohydrate Chemistry (1945), Academic Press, New York (1967), 
Vol. 22. 

Advances in Catalysis (1948), Academic Press, New York (1967), Vol. 17. 
Advances in Chemotherapy (1964), Academic Press, New York (1968), Vol. 3. 
Advances in Clinical Chemistry (1958), Academic Press, New York (1967), Vol. 9. 
Advances in Comparative Physiology and Biochemistry (1962), Academic Press, New 

York (1966), Vol. 2. 
Advances in Drug Research (1964), Academic Press, New York (1967), Vol. 4. 
Advances in Enzymology (1941), Interscience Publishers, New York (1967), Vol. 29. 
Advances in Free Radical Chemistry (1965), Academic Press, New York (1967), 

Vol. 2. 
Advances in Genetics (1947), Academic Press, New York (1968), Vol. 14. 
Advances in Gerontological Research (1964), Academic Press, New York (1967), 

Vol. 2. 
Advances in Heterocyclic Chemistry (1963), Academic Press, New York (1968), 

Vol. 9. 
Advances in High Temperature Chemistry (1967), Academic Press, New York, Vol. 1. 
Advances in Immunology (1961), Academic Press, New York (1967), Vol. 7. 
Advances in Lipid Research (1963), Academic Press, New York (1966), Vol. 4. 
Advances in Magnetic Resonance (1965), Academic Press, New York (1968), Vol. 3. 
Advances in Metabolic Disorders (1964), Academic Press, New York (1968), Vol. 3. 
Advances in Microbial Physiology (1967), Academic Press, New York, Vol. 1. 
Advances in Oral Biology (1964), Academic Press, New York (1968), Vol. 3. 
Advances in Organic Chemistry: Methods and Results (1960), Interscience Publish­

ers, New York (1963), Vol. 4. 
Advances in Organometallic Chemistry (1964), Academic Press, New York (1968), 

Vol. 6. 
Advances in Parasitology (1963), Academic Press, New York (1967), Vol. 5. 
Advances in Pharmaceutical Sciences (1964), Academic Press, New York (1967), 

Vol. 2. 
Advances in Pharmacology (1962), Academic Press, New York (1967), Vol. 6. 
Advances in Physical Organic Chemistry (1963), Academic Press, New York (1967), 

Vol. 5. 
Advances in Protein Chemistry (1944), Academic Press, New York (1967), Vol. 22. 
Advances in Radiation Biology (1964), Academic Press, New York (1966), Vol. 2. 
Advances in Reproductive Physiology (1966), Academic Press, New York (1967), 

Vol. 2. 
Advances in Teratology (1966), Academic Press, London (1967), Vol. 2. 
Advances in Veterinary Science (1953), Academic Press, New York (1968), Vol. 12. 
Advances in Virus Research (1953), Academic Press, New York (1968), Vol. 3. 
Annual Reports in Medicinal Chemistry (1966), Academic Press, New York (1968), 

Vol 3 (published for the AES Division of Medicinal Chemistry). 
Annual Review of Biochemistry (1932), Annual Reviews, Inc., Palo Alto, Calif. 

(1967) Vol. 36. 
Annual Review of Genetics (1967), Annual Reviews, Inc., Palo Alto, Vol. 1. 
Annual Review of Medicine (1950), Annual Reviews, Inc., Palo Alto (1967), Vol. 18. 
Annual Review of Microbiology (1947), Annual Reviews, Inc., Palo Alto (1967), 

Vol. 21. 
Annual Review of Pharmacology (1961), Annual Reviews, Inc., Palo Alto (1967), 

Vol. 7. 
Annual Review of Physiology (1939), Annual Reviews, Inc., Palo Alto (1968), 

Vol. 30. 
Annual Surveys of Organometallic Chemistry (1964), American Elsevier Press, New 

York (1967), Vol. 3. 
Antibiotics Annual (1957), Medical Encyclopedia, New York (1959), Vol. 2. 
Antimicrobial Agents and Chemotherapy (1965), American Society for Microbiology, 

New York (1967). 
Biochemical Preparations (1949), John Wiley & Sons, New York (1967), Vol. 12. 
Canadian Cancer Conference (1955), Academic Press, New York (1963), Vol. 5. 
Ciba Foundation Colloquia on Aging, Little, Brown, & C o , Boston (2 vols, in print). 
Ciba Foundation Colloquia on Endocrinology, Little, Brown, & C o , Boston (1967), 

Vol. 16. 
Ciba Foundation General Symposia, Little, Brown, & C o , Boston (46 vols in print, 

1968). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



10. B O N N E T T Pharmaceutical and Medicinal Chemistry 183 

Ciba Foundation Study Groups, Little, Brown, & Co., Boston (32 vols, in print 1968). 
Current Therapy: Latest Approved Methods of Treatment for the Practicing Physician 

(1949), W. B. Saunders Co., Philadelphia. 
Current Topics in Bioenergetics (1966), Academic Press, New York (1967), Vol. 2. 
Developments in Industrial Microbiology (1960), American Institute of Biological 

Sciences, Washington (1967), Vol. 8. 
Ergebnisse der Physiologie, biologischen Chemie, und experimentellen Pharmakologie, 

Springer-Verlag, Heidelberg (1966), Vol. 58. 
Fortschritte der Chemie Organischer Naturstoffe (Progress in the Chemistry of Organic 

Natural Products, Progres dans la Chimie des Substances Organiques Naturelles) 
(1938), Springer Publishing Co., New York (1966), Vol. 29. 

Harvey Lectures (1953), Academic Press, New York (1968), Series 62. 
International Review of Connective Tissue Research (1963), Academic Press, New 

York (1968), Vol. 4. 
International Review of Cytology (1952), Academic Press, New York (1968), Vol. 23. 
International Review of Experimental Pathology (1962), Academic Press, New York 

(1968), Vol. 6. 
International Review of Neurobiology (1959), Academic Press, New York (1967), 

Vol. 10. 
International Review of Tropical Medicine (1961), Academic Press, New York (1963), 

Vol. 2. 
International Union of Biochemistry Symposium Series (1959), Pergamon Press, New 

York (1963), Vol. 31, American Elsevier Publishing Co., New York (1965), 
Vol. 34. 

Macromolecular Reviews (1967), Interscience Publisher, New York (1967), Vol. 2. 
Medicinal Chemistry, 1951-1963, John Wiley & Sons, New York (for the ACS Division 

of Medicinal Chemistry), 6 vols. 
Methods of Biochemical Analysis (1954), Interscience Publisher, New York (1967), 

Vol. 15. 
Methods in Enzymology (1955), Academic Press, New York (1968), Vol. 15. 
Methods in Medical Research (1948) Yearbook, Medical Publishers Inc., Chicago. 
Organic Analysis (1953), John Wiley & Sons, New York (1960), Vol. 4. 
Organic Syntheses (1921), John Wiley & Sons, New York (1967), Vol. 47; Collective 

Volumes: I (Vols. 1-9), II (Vols. 10-19), III (Vols. 20-29). 
Organometallic Synthesis (1965), Academic Press, New York, Vol. 1. 
Physiological Mammalogy (1963), Academic Press, New York, Vol. 2 (1965). 
Progress in Atomic Medicine, Grune & Stratton, Inc., New York (1965). 
Progress in Boron Chemistry, Macmillan & Co., New York (1964). 
Progress in Brain Research (1963), American Elsevier Publishing Co., New York 

(1966) , Vol. 25. 
Progress in Chemical Toxicology (1963), Academic Press, New York (1967), Vol. 3. 
Progress in the Chemistry of Fats and Other Lipids (1952), Pergamon Press, New York 

(1965), Vol. 8. 
Progress in Clinical Cancer, Grune & Stratton, Inc., New York (1965). 
Progress in Medicinal Chemistry (1961), Butterworth & Co., Washington (1965), 

Vol. 4. 
Progress in Nuclear Energy, Series 7, Medical Sciences (1956), Pergamon Press, New 

York (1959), Vol. 2. 
Progress in Nucleic Acid Research and Molecular Biology (1963), Academic Press, 

New York (1967), Vol. 7. 
Progress in Physiological Psychology (1966), Academic Press, New York, Vol. 1. 
Recent Advances in Medicine (1924), Little, Brown & Co., Boston (1963), Vol. 14. 
Recent Advances in Pharmacology, Little, Brown & Co., Boston, 3rd ed. (1962). 
Recent Progress in Hormone Research (1947), Academic Press, New York (1967), 

Vol. 23. 
Research Progress in Organic, Biological, and Medicinal Chemistry (1964), Societa 

Editoriale Farmaceutica, Milan, Italy, Vol. 1. 
Review of Medical Physiology, Lange Medical Publications, Los Altos, Calif., 3rd ed. 

(1967) . 
Review of Physiological Chemistry, Lange Medical Publications, Los Altos, Calif., 

11th ed. (1967). 
Side Effects of Drugs (1956), Excerpta Medica Foundation, Amsterdam (1964), 

Vol. 5. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



184 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Standard Methods of Clinical Chemistry (1953), Academic Press, New York (1965), 
Vol. 5. 

Survey of Progress in Chemistry (1963), Academic Press, New York (1968), Vol. 4. 
Symposia of the International Society for Cell Biology (1962), Academic Press, New 

York (1966), Vol. 5. 
Symposia of the Society for Experimental Biology (1949), Academic Press, New York 

(1967) , Vol. 21. 
Symposia of the Zoological Society of London (1960), Academic Press, London 

(1968) , Vol. 20. 
Synthetic Methods of Organic Chemistry (1948), Phiebig, White Plains, N . Y. (1966), 

Vol. 20. 
Topics in Phosphorus Chemistry (1964), Interscience Publisher, New York (1967), 

Vol. 4. 
Vitamins and Hormones (1943), Academic Press, New York (1967), Vol. 25. 
Year Book of Anesthesia, Year Book Medical Publishers, Inc., Chicago (1963-1964). 
Year Book of Dentistry, Year Book Medical Publishers, Inc., Chicago (1963-1964). 
Year Book of Drug Therapy (1902), Year Book Medical Publishers, Inc., Chicago. 

Earlier titles: Materia Medica and Therapeutics, 1902-1916; Pharmacology and 
Therapeutics, 1917-1923; General Therapeutics, 1924-1932; Year Book of General 
Therapeutics, 1933-1947. 

Year Book of Medicine (1901), Year Book Medical Publishers, Inc., Chicago. Earlier 
titles: General Medicine, 1901-1932; Year Book of General Medicine, 1933-1948. 

Periodicals 

Acta Biologica Academiae Scientiarum Hungaricae, Magyar Tudomanyos Akademia 
Konyvtara, Akademia utca 2, Budapest 2, Hungary, irregular (2 or 4 nos./yr.). 

Acta Biologica et Medico Germanica, Akademie-Verlag GmbH, Leipziger Str. 3-4, 
Berlin W.8, Germany, bimonthly. 

Acta Chemica Scandinavica, Ejnar Munksgaard, Noerregade 6, Copenhagen K, Den­
mark, 10 nos./yr. 

Acta Endocrinological Periodica, Boeslundevej 8A, Copenhagen-Brh, Denmark, 
monthly (3 vols.). 

Acta Medica Scandinavica, P. O. Box 2052, Stockholm 2, Sweden, irregular (2 vols, 
of 6 nos. ea.). 

Acta Pathalogica et Microhiologica Scandinavica, Munksgaard, monthly (3 vols). 
Acta Pharmacologica et Toxilogica, Munksgaard, irregular (4 nos. /vol.) . 
Acta Physiologica Academiae Scientarum Hungaricae, Magyar, irregular. 
Acta Physiologica Scandinavica, Department of Physiology, Karolinska Institut, Stock­

holm, Sweden, irregular. 
Acta Psychiatrica Scandinavica, Munksgaard, quarterly. 
Acta Virologica (Prague), English edition, ARTIA, Ve smeckach 30, Prague, Czecho­

slovakia, bimonthly. 
Acta Vitaminologica, Redazione Viale Abruzzi 94, Milan, Italy, bimonthly. 
Agressologie, S .P.E.I , 14 rue Drouot, Paris (9 e ) , France, 6 times a year. 
American Heart Journal, C. V . Mosby C o , 3207 Washington Blvd., St. Louis, Mo. 

63103, monthly. 
American Journal of Cardiology, 466 Lexington Ave , New York, N . Y. 10017, monthly 

(2 vols.). 
American Journal of Digestive Diseases, 49 East 33rd St , New York, N . Y. 10016, 

monthly. 
American Journal of Diseases of Children, American Medical Association, 535 North 

Dearborn St , Chicago, 111. 60610, monthly (2 vols./yr.). 
American Journal of Gastroenterology, 33 West 60th St , New York, N . Y. 10023, 

monthly (2 vols.). 
American Journal of Medicine, 466 Lexington A v e , New York, N . Y. 10017, monthly 

(2 vols.). 
American Journal of Medical Sciences, Lea & Febiger, Washington S q , Philadelphia, 

Pa. 19106, monthly (2 vols.). 
American Journal of Obstetrics and Gynecology, Mosby, monthly. 
American Journal of Ophthalmology, Ophthalmic Publishing C o , 664 N . Michigan 

Ave , Chicago, 111. 60611, monthly (2 vols.). 
American Journal of Pharmacy, Philadelphia College of Pharmacy & Science, 43rd St. 

and Kingsessing, & Woodland Aves, Philadelphia, Pa. 19104, monthly. 
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American Journal of Physiology, 9050 Wisconsin Ave., Washington, D.C. 20014, 
monthly (2 vols.). 

American Journal of Psychiatry, Journal of the American Psychiatric Association, Box 
832, Hanover, N . H . , monthly. 

American Journal of Roentgenology, Radium Therapy, and Nuclear Medicine, Charles 
C. Thomas, 301-327 Lawrence Ave., Springfield, 111. 62703, monthly. 

American Journal of Tropical Medicine and Hygiene, Williams & Wilkins Co., 428 E . 
Preston St., Baltimore, Md. 21202, bimonthly. 

American Review of Respiratory Diseases, National Tuberculosis Association, 1790 
Broadway, New York, N . Y. 10019, monthly (2 vols.). 

Anesthesia and Analgesia; Current Researches, International Anesthesia Research 
Society, 3645 Warrensville Center Rd., Cleveland, Ohio 44122, bimonthly. 

Anesthesiology, The Journal of the American Society of Anesthesiologists, Inc., 3 Penn 
Center Plaza, Philadelphia, Pa. 19102, bimonthly. 

Angiology, The Journal of Vascular Diseases, Williams & Wilkins Co., monthly. 
Annals of Allergy, Publication Office, 2642 University Ave., St. Paul 14, Minn., 

monthly. 
Annales d'Endocrinologie (Paris), Bulletin Officiel de la Societe d'Endocrinologie et de 

la Societe beige d'Endocrinologie, Masson & Cie, 120 Boulevard Saint Germain, 
Paris 6, France, bimonthly. 

Annales de VInstitut Pasteur, Masson & Cie, monthly (2 vols.). 
Annals of Internal Medicine, J . Russell Elkinton, 4200 Pine St., Philadelphia, Pa., 

monthly (2 vols.). 
Annals of the New York Academy of Sciences, Secretary, New York Academy of Sci­

ences, 2 East 63rd St., New York, N . Y. 10021, irregular. 
Annals Pharmaceutiques Francoises, Masson & Cie, about monthly. 
Annals of Tropical Medicine and Parasitology, University Press of Liverpool, 75 Bed­

ford St. South, Liverpool 7, England, quarterly. 
Antonie van Leeuwenhoek; Journal of Microbiology and Serology, Swets en Zeitlinger, 

Keizersgracht 471, Amsterdam C, Netherlands, quarterly. 
Applied Microbiology, Williams & Wilkins Co., bimonthly. 
Archiv fuer de Gesamte Virusforschung, Springer-Verlag, Moelkerbastei 5, Wien 1, 

Austria, irregular. 
Archiv der Pharmazie und Berichte der Deutschen Pharmazeutischen Gesellschaft, 

includes Mitteilung der Deutschen Pharmazeutischen Gesellschaft der DDR, 
Verlag Chemie GmbH, Pappelalee 3, Weinheim/Bergstr., Germany, 12 nos. a yr. 

Archives of Biochemistry and Biophysics, Academic Press, Inc., I l l Fifth Ave., New 
York, N . Y. 10003, monthly. 

Archives of Dermatology, American Medical Association, monthly. 
Archives of Disease in Childhood, British Medical Association, Tavistock Sq., London 

W C 1 , England, bimonthly. 
Archives of General Psychiatry, American Medical Association, monthly. 
Archives Internationales de Pharmacodynamic et de Therapie, Secretary of the Ed i ­

torial Board, 3 Albert Baertsoenkaai, Ghent, Belgium, monthly. 
Archives of Internal Medicine, American Medical Association, monthly. 
Archiv fuer Mikrobiologie, Springer-Verlag, Heidelberger Platz 3, Berlin-Wilmersdorf, 

(West) Germany, irregular. 
Archives of Neurology, American Medical Association, monthly. 
Archives of Pathology, Official Organ of the American Society for Experimental Pa­

thology, American Medical Association, monthly. 
Archives of Surgery, American Medical Association, monthly. 
Arthritis and Rheumatism, Official Journal of the American Rheumatism Association, 

Grune & Stratton, Inc., 381 Park Ave. South, New York, N . Y. 10016, bimonthly. 
Arzneimittel Forschung: Drug Research, Editio Cantor, K.G. , Aulendorfi, Wuertem-

berg, Germany, monthly. 
Australian Journal of Biological Sciences, Commonwealth Scientific and Industrial 

Research Organization, 314 Albert St., East Melbourne, C 2, Victoria, Australia, 
quarterly. 

Australian Journal of Experimental Biology and Medical Science, Registrar, University 
of Adelaide, Adelaide, S. Australia, bimonthly. 

Biochemical and Biophysical Research Communication, Academic Press, monthly. 
Biochemical Journal, Cambridge University Press, 32 East 57th St., New York, N . Y. 

10022, monthly. 
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Biochemical Pharmacology, Pergamon Press, 122 East 55th St., New York, N . Y. 10022, 
irregular. 

Biochemistry, American Chemical Society, 1155 Sixteenth St , N . W , Washington, 
D. C , 20036, bimonthly. 

Biochimica et Biophysica Acta, International Journal of Biochemistry and Biophysics, 
Elsevier Publishing C o , P. O. Box 211, Amsterdam C, The Netherlands, 18/yr. 

Biokhimiya (Biochemistry), Izdaterstvo Akademii Nauk SSSR, Rodsosenskii per 21, 
Moscow B-62, USSR, bimonthly. 

Biochemistry (USSR) (English translation of Biokhimiya), Consultants Bureau Enter­
prises, 227 West 17th St., New York, N . Y. 10011, bimonthly. 

Blood, The Journal of Haematology, Grune & Stratton, monthly. 
Bouueltino della Societa Italiana di Biologia Sperimentale, Casa Editrice v. Idelson, 

via Guglielmo Marconi 55, Naples, Italy, semimonthly. 
British Journal of Anaesthesia, John Sherratt & Son, Park R d , Altrinham, Cheshire, 

England, monthly. 
British Journal of Experimental Pathology, H . K. Lewis & C o , L t d , 136 Gower St , 

London W C 1 , England, bimonthly. 
British Journal of Haemotology, Blackwell Scientific Publications, 5 Alfred St., Oxford, 

England, quarterly. 
British Journal of Pharmacology and Chemotherapy, edited for the British Pharma­

cological Society, British Medical Association, bimonthly. 
British Journal of Psychiatry, J & A Churchill L t d , 104 Gloucester PL, London W l , 

England, quarterly. 
British Medical Bulletin, Medical Dept., British Council, 65 Davies St., London W l , 

England, 3 issues a yr. 
British Medical Journal, British Medical Association, weekly. 
Bulletin of the Chemical Society of Japan, 1-5 Kanda Surugadai, Chiyoda-ku, Tokyo, 

Japan, monthly. 
Bulletin of Experimental Biology and Medicine (USSR), (English), Consultants Bu­

reau, monthly. 
Bulletin of the New York Academy of Medicine, The New York Academy of Medicine, 

2 East 103rd St., New York, N . Y. 10029, monthly. 
Bulletin de la Societe de Chimie Biologique, Masson & Cie, 8 nos./yr. 
Bulletin de la Societe Chimique de France, Masson & Cie, monthly. 
Byulletin Eksperimental'noi Biologii i Meditsiny, Gosudarstvennoe Izdatel'stvo M a -

shinostroiternoi Litaratury, Moscow, USSR, (Medgiz), monthly. For English 
translation see Bulletin of Experimental Biology and Medicine (USSR). 

Canadian Journal of Biochemistry, National Research Council, Ottawa 7, Ontario, 
Canada, monthly. 

Canadian Journal of Chemistry, Division of Administration & Awards, National Re­
search Council, Ottawa 2, Ontario, Canada, monthly. 

Canadian Journal of Microbiology, National Research Council (Ottawa), bimonthly. 
Canadian Journal of Physiology and Pharmacology, Division of Administration and 

Awards, Ottawa 2, Ontario, Canada, monthly. 
Canadian Medical Association Journal, Canadian Medical Association, 150 St. George 

St , Toronto 5, Ontario, Canada, weekly. 
Cancer, Journal of the American Cancer Society, J . B. Lippincott C o , bimonthly. 
Cancer Chemotherapy Reports, National Cancer Institute, National Institutes of 

Health, Bethesda, Md. 20014, monthly. 
Cancer Research, Official Organ of the American Association for Cancer Research, 

Inc., University of Chicago Press, 5750 Ellis Ave , Chicago, 111. 60637, monthly 
except March. 

Chemical &• Pharmaceutical Bulletin (Tokyo), Pharmaceutical Society of Japan, Fac­
ulty of Pharmaceutical Sciences, University of Tokyo, Hongo, Tokyo, Japan, 
monthly. 

Chemistry i? Industry (London), Society of Chemical Industry, 14 Belgrave S q , Lon­
don SW1, England, weekly. 

Chemotherapia, International Journal of Pharmacology, Toxicology, Clinic, and Ther­
apy, Verlag S. Karger, Arnold-Bocklin-Str. 23-25, Basel, Switzerland, monthly. 

Circulation, American Heart Association, 44 East 23rd St , New York, N . Y. 10010, 
monthly. 

Circulation Research, an Official Journal of the American Heart Association, bimonthly. 
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Clinical Chemistry, Journal of the American Association of Clinical Chemists, Hoeber, 
Inc., 49 East 33rd St., New York, N . Y. 10016, bimonthly. 

Clinica Chimica Acta, Elsevier, bimonthly. 
Clinical Medicine, C. W. Hotze, 445 Central Ave., Northfield, 111. 60093, monthly. 
Clinical Pediatrics, Lippincott, monthly. 
Clinical Pharmacology and Therapeutics, Official Publication of the American Thera­

peutic Society, Mosby, bimonthly. 
Clinical Science, Cambridge, bimonthly. 
Comptes Rendus Hebdomadaires des Seances de VAcademie des Sciences, Gauthier-

Villars, 55 quai des Grands-Augustins, Paris (6e), France, weekly, 2 vols. 
Comptes Rendus des Seances de la Societe de Biologie et ses Filiches, Masson & Cie, 

monthly. 
Current Therapeutic Research, Therapeutic Research Press, Inc., 520 Fifth Ave., New 

York, N . Y. 10036, monthly. 
Deutsche Medizinische Wochenschrift, Herdweg 63, Postfach 732, Stuttgart, Ger­

many, weekly. 
Diabetes, American Diabetes Association, 1 East 45th St., New York, N . Y. 10017, 

bimonthly. 
Diseases of the Nervous System, A Practical Journal of Psychiatry and Neurology, 

Physicians Postgraduate Press, 277 Broadway, New York, N . Y. 10007, monthly. 
Drug and Cosmetic Industry, Drug Markets, Inc., 101 W. 31st St., New York, N . Y. 

10001, monthly. 
Endrocrinology, Thomas, monthly. 
Experimentia, Revue Mensuelle des Sciences Pures et Appliques, Birkhaeuser, Verlag, 

Basel, Switzerland, monthly. 
Experimental Medicine and Surgery, Brooklyn Medical Press, Inc., P. O. Box 99, 

Cathedral Station, New York, N . Y. 10025, quarterly. 
Farmaco, II (Pavia), Edizione Scientifica, 1st. di Chimica Farmaceutica deirUniv. di 

Pavia, Via Farmelli N . 14, Pavia, Italy, monthly. 
Farmakologiya i Toksikologiya, Gosudarstvennoe Izdatel'stvo Meditsiniskoi Literatury, 

Petrovka 12, Moscow, USSR, bimonthly. For English translation see Pharma­
cology and Toxicology (USSR). 

Federation Proceedings, Federation of American Societies for Experimental Biology, 
9650 Wisconsin Ave., Washington, D.C. 20014, quarterly. 

Fertility and Sterility, Hoeber, bimonthly. 
Gastroenterology, Williams & Wilkins, monthly. 
Geriatrics, Lancet Publications, Inc., 84 S. 10th St., Minneapolis, Minn. 55403, 

monthly. 
Helvetica Chimica Acta, Edenda Curat Societas Chimica Helvetica, Verlag Helvetica 

Chimica Acta, Basel 7, Switzerland, about 7 nos. a yr. 
Helvetica Medica Acta, Schweizerisches Archiv fuer Innere Medizin, Benno Schwabe 

& Co., bimonthly. 
Helvetica Physiologica et Pharmacologica Acta, Benno Schwabe & Co., 4 nos. a yr. 
Hoppe-Seylers Zeitschrift fuer Physiologische Chemie, Walter de Gruyter & Co., 

Woyrschstr. 13, Berlin W35, Germany, irregular. 
Indian Journal of Medical Research, Cambridge Printing Works, Delhi 6, India, b i ­

monthly. 
International Journal of Fertility, International Fertility Association, 130 Maple St., 

Springfield, Mass., quarterly. 
International Journal of Neuropharmacology, Pergamon, bimonthly. 
International Journal of Neuropsychiatry, Research in Organic Psychiatry, Inc., 8 S. 

Michigan Ave., Chicago, 111. 60603, bimonthly. 
Internationale Zeitschrift fuer Vitaminforschung, Verlag Hans Huber, Marktgasse, 

9/1, Berne, Switzerland, irregular. 
Japanese Journal of Pharmacology, Charles E. Tuttle Co., Tokyo, Japan, semiannual. 
Journal of Allergy, Mosby, bimonthly. 
Journal of the American Chemical Society, American Chemical Society, semimonthly. 
Journal of the American Geriatrics Society, Williams & Wilkins, monthly. 
Journal of the American Medical Association, American Medical Association, weekly. 
Journal of Antibiotics (Tokyo), Japan Antibiotics Research Association, 264 Chojamaru, 

Kamiosaki, Shinagawa-ku, Tokyo, Japan, bimonthly. 
Journal of Applied Physiology, Federation of American Societies for Experimental 

Biology, monthly. 
Journal of Atherosclerosis Research, Elsevier, bimonthly. 
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Journal of Bacteriology, Official Organ of the Society of American Bacteriologists, 
Williams & Wilkins, monthly. 

Journal of Biochemistry (Tokyo), Japanese Biochemical Society, Department of Bio­
chemistry, Faculty of Medicine, Tokyo University, Bunkyo-ku, Tokyo, Japan, 
monthly. 

Journal of Biological Chemistry, American Society of Biological Chemists, Inc., 428 
East Preston St , Baltimore, Md. 21202, monthly. 

Journal of the Chemical Society, Burlington House, Piccadilly, London W l , England, 
monthly. 

Journal of Clinical Endocrinology and Metabolism, Official Journal of the Endocrine 
Society, Thomas, monthly. 

Journal of Clinical Investigation, 333 Cedar St , New Haven, Conn. 06511, monthly. 
Journal of Clinical Pathology, British Medical Association, bimonthly. 
Journal of Clinical Pharmacology and Journal of New Drugs, Fort Orange Press, 883 

Broadway, Albany, N . Y , bimonthly. 
Journal of Comparative Pathology and Therapeutics, University Press of Liverpool, 

123 Grove St , Liverpool 7, England, quarterly. 
Journal of Endocrinology, Official Journal of the Society for Endocrinology, Cam­

bridge, normally quarterly. 
Journal of Experimental Biology, Cambridge, quarterly. 
Journal of Experimental Medicine, Mt. Royal & Guilford Aves, Baltimore, Md. 21202, 

monthly. 
Journal of General Microbiology, edited for the Society of Microbiology, Cambridge, 

bimonthly. 
Journal of Heterocyclic Chemistry, Box 8666, Albuquerque, N . M . 87108, quarterly. 
Journal of Immunology, Williams & Wilkins, monthly. 
Journal of the Indian Chemical Society, 92 Archoya Prafulla Chandra R d , Calcutta 

9, India, monthly. 
Journal of Infectious Diseases, University of Chicago Press, bimonthly. 
Journal of Investigative Dermatology, Williams & Wilkins, monthly. 
Journal of Laboratory and Clinical Medicine, Official Publication of the Central So­

ciety for Clinical Research, Mosby, monthly. 
Journal of Lipid Research, American Institute of Biological Sciences, 3900 Wisconsin 

Ave , N . W , Washington, D.C. 20016, quarterly. 
Journal of Medicinal Chemistry, American Chemical Society, bimonthly. 
Journal of Microbiology, Epidemiology, and Immunobiology (USSR), Pergamon, 

monthly. 
Journal of the National Cancer Institute, National Institutes of Health, Public Health 

Service, U . S. Government Printing Office, Washington, D.C. 20402, bimonthly. 
Journal of Nervous and Mental Disease, Williams & Wilkins, monthly. 
Journal of Neurochemistry, Pergamon, bimonthly. 
Journal of Neurology, Neurosurgery, and Psychiatry, British Medical Association, 

quarterly. 
Journal of Organic Chemistry, American Chemical Society, monthly. 
Journal of Parasitology, Martin J . Ulmer, Treas, American Society of Parasitologists, 

Iowa State University, Ames, Iowa 50010, bimonthly. 
Journal of Pathology and Bacteriology, official organ of the Pathological Society of 

Great Britain, Oliver & Boyd, Ltd. , Tweeddale Court, 14 High St , Edinburgh 1, 
Scotland, quarterly. 

Journal of Pharmacy and Pharmacology, The Pharmaceutical Society of Great Britain, 
17 Bloomsbury S q , London W C 1 , England, monthly. 

Journal of Pharmaceutical Sciences, American Pharmaceutical Association, monthly. 
Journal of the Pharmaceutical Society of Japan, Pharmaceutical Society of Japan, 

Faculty of Pharmaceutical Sciences, University of Tokyo, Hongo, Tokyo, Japan, 
monthly. 

Journal of Pharmacology and Experimental Therapeutics, Williams & Wilkins, monthly. 
Journal of Physiology (London), Cambridge, monthly. 
Journal of Reproduction and Fertility, Blackwell, bimonthly. 
Journal of Surgical Research, Little, Brown & C o , 34 Beacon St , Boston, Mass. 02108, 

monthly. 
Journal of Tropical Medicine and Hygiene, Staples Press, L t d , 3 Mandeville Place, 

London, England, monthly. 
Klinische Wochenschrift, Organ der Gesellschaft Deutscher Naturforscher und Aertze, 

Springer, Berlin, semimonthly. 
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Laboratory Investigation, A Journal of Experimental Pathology, Hoeber, bimonthly. 
Lancet, A journal of British and foreign medicine, surgery, obstetrics, physiology, 

pathology, pharmacology, public health, and news, 7 Adam St., Adelphi, London 
WC1 , England, weekly. 

Life Sciences, an international medium for the rapid publication of preliminary com­
munications in the life sciences, Pergamon Press, monthly. 

Medicina Pharmacologica Experimentalis, Karger, monthly, 2 vols. 
Metabolism, Clinical and Experimental, Grune & Stratton, monthly. 
Microbiology (USSR), English translation of Mikrobiologiya, American Institute of 

Biological Sciences, bimonthly. 
Mikrobiologiya, Izd A . N . SSSR, bimonthly. For English translation, see Microbiology 

(USSR). 
Molecular Pharmacology, Academic Press, bimonthly. 
Munchener Medizinische Wochenschrift, J . F. Lehmann, Paul-Heyse-Str. 26/28, M u ­

nich 15, Germany, weekly. 
Nature, Macmillan, weekly. 
New England Journal of Medicine, 8 Fenway, Boston, Mass. 02115, weekly. 
Obstetrics and Gynecology, Hoeber, monthly. 
Pfluegers Archiv fuer die Gesamte Physiologic See Archiv fuer die Gesamte Physi­

ologic 
Pharmaceutica Acta Helvetica, Supplement to Schweizerische-Apotheker-Zeitung, 

Schweizerische Apotheker-Lecturing, Sillstr. 37, Zurich, Switzerland, 12 nos./yr. 
Pharmacologist, American Society for Pharmacology & Experimental Therapeutics, 

Inc., 9650 Rockville Pike, Bethesda, Md. 20014, semiannually. 
Pharmazie, Zeitschrift fuer Wissenschaftiliche und Practische, Berufliche und Wirt-

schaftliche Fragen der Pharmazie und Pharmakologie sowie Angreuzende 
Probleme in der Lebensmittelchemie und Ernaehrungsphysiologie Einschliesslich 
Arzneipflanzen-Um-Arzneibuch-Kommission, V E B Verlag Volk und Gesundheit, 
Neue Gruenstr. 18, Berlin C2, Germany, monthly. 

Practitioner, 5 Bentinck St., London W l , England, monthly. 
Presse Medicale, Masson & Cie., 62 nos. a year. 
Proceedings of the National Academy of Sciences of the United States of America, 

2101 Constitution Ave., Washington, D.C. 20418, monthly. 
Proceedings of the Royal Society; Series B: Biological Sciences, Royal Society, Bur­

lington House, Piccadilly, London W l , England, quarterly. 
Proceedings of the Royal Society of Medicine, Lewis, monthly. 
Proceedings of the Society for Experimental Biology and Medicine, 104 S. Liberty St., 

Utica, N . Y. 13500, monthly. 
Psychopharmacologia, Springer, Berlin, irregular (about monthly). 
Radiation Research, Academic, monthly. 
Recueil des Travaux Chimiques des Pays-Bas, Nederlandee Chemische Vereniging, 

Bureau, Lange Voorhoul 5, The Hague, Netherlands, monthly. 
Revue Francaise d'Etudes Chimiques et Biologiques, Editions Medicales Flammarion 

22 rue de Vaugirard, Paris (6 e ) , France, 10 issues a yr. 
Scandinavian Journal of Clinical ir Laboratory Investigations, edited for the Scandi­

navian Society for Clinical Chemistry and Clinical Physiology, Munksgaard, 
quarterly. 

Schweizerische Medizinische Wochenschrift, Journal Swisse de Medecine, Benno 
Schwabe & Co., Postcheckkonto V265, Basel 10, Switzerland, weekly. 

Science, American Association for the Advancement of Science, 1515 Massachusetts 
Ave., Washington, D.C. 20005, weekly. 

Southern Medical Journal, Journal of the Southern Medical Association, Robert F. 
Butts, 2601 Highland Ave., Birmingham, Ala. 35205, monthly. 

Steroids, an international journal, Holden-Day Co., 728 Montgomery St., San Fran­
cisco, Calif., monthly. 

Surgery, Gynocology, and Obstetrics with International Abstracts of Surgery, The 
Franklin H . Martin Memorial Foundation, 54 E. Erie St., Chicago, 111. 60611, 
monthly. 

Tetrahedron, The International Journal of Organic Chemistry, Pergamon, about 
monthly. 

Tetrahedron Letters, The International Organ for the Rapid Publication of Preliminary 
Communications in Organic Chemistry, Pergamon, irregular. 

Texas Reports on Biology and Medicine, Library, Medical Branch, University of Texas, 
Galveston, Tex. 77550, quarterly. 
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Therapie der Gegenwart, Urban & Schwarzenberg, Pettenkoferstr. 18, Munich 15, 
Germany, monthly. 

Therapiewoche, Verlag G. Braun GmbH., Karl-Friedrich-Str. 14-18, Karlsruhe, Ger­
many, monthly. 

Thrombosis et Diathesis Haemorrhagica, Friedrich-Karl Schattauer Verlag, Schlosstr. 
20, Stuttgart 1, Germany, bimonthly or quarterly. 

Tohoku Journal of Experimental Medicine, Maruzen Co., Ltd. , Tokyo, Japan, 8-12 
nos. a yr. 

Toxicology and Applied Pharmacology, Academic, bimonthly. 
Transactions of the New York Academy of Sciences, 2 East 63rd St., New York, N . Y. 

10021, monthly, Nov. through June. 
Transactions of the Royal Society of Tropical Medicine and Hygiene, Secretary of the 

Society, 26 Portland PI., London W l , England, 6 nos. a yr. 
Virology, Academic Press, monthly. 
Wiener Klinische Wochenschrift, Springer, Vienna, weekly. 
Wiener Medizinische Wochenschrift, Brueder Hollinek, Steingasse 25, Vienna 111/40, 

Austria, weekly. 
Yale Journal of Biology and Medicine, 333 Cedar St., New Haven, Conn. 06500, b i ­

monthly. 
Zhurnal Mikrobiologii, Epidemiologii i Immunobiologii, Medgiz, monthly. For Eng­

lish translation see Journal of Microbiology, Epidemiology, and Immunobilogy 
(USSR). 

For more information on these periodicals, see Chemical Abstracts List of Periodicals 
(1961) and annual supplements. 

Chemical Abstracts Sections 

Biochemistry 
Organic Chemistry 
Pharmaceuticals 
Pharmaceutical Analysis 
Organic Analysis 

1915-1961 
11 
10 
17 

1962 
56-74 
31-44 

30 

1963-1966 
54-73 
26-44 

39 

1967 
1-20 

21-34 
63 
64 
80 

U.S. Patents 
Class 167, Medicines, Poisons, and Cosmetics 

Subclass Subclass 
50 Medicines 67 Alkaloids 
51 Radioactive 68 Metallo compounds 
51.5 Sulfa compound containing 69 Arsenic 
52 Anesthetic and hypnotic 71 Mercury 
53 Veterinary 72 Inorganic 
53.1 Fowl 73 Ferments 
53.2 Topical 74 Animal extracts 
54 Inhalents 74.5 Urine 
55 Internal 74.6 Liver or kidney 
56 Laxative 75 Pancreas 
57 Effervescent 76 Thyroid 
58 Topical 77 Suprarenal 
59 Eye 78 Antigens and sera 
60 Dental 79 Tuberculosis 
61 Corn 80 Hog cholera 
62 Liniments 81 Vitamins 
63 Ointments 82 Vehicles 
64 Suppositories 83 Capsules 
86 Medicinal bath 84 Medicated papers and fabrics 
70 Iodine 84.5 Diagnostic 
65 Organic 95 X-Ray contrast compositions 
66 Oils and fats 

X-Ray contrast compositions 

R E C E I V E D June 6, 1963. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at 
the 143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
REVISED 1967. Updated 1968. 
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Literature Resources for the Cosmetics 
Industry 

HILDA FEINBERG 

Revlon Research Center, Inc., 945 Zerega Ave., Bronx, N. Y . 10473 

The literature of cosmetics is tied in with that of various 
disciplines in the physical and biological sciences. To in­
terpret and utilize this information, the cosmetic scientist 
must have a broad background in subjects ranging from 
chemistry and physics to physiology and pharmacology, 
even to production techniques. The library servicing the 
cosmetic industry must organize a strong core collection 
of reference tools and current publications and should have 
prompt access to other necessary and useful sources. 

The formulation and manufacture of cosmetics have evolved from an art to 
a science. The complex technological developments and the emergence of 

an array of new compounds and new processes have increased the opportunity 
and need for creativity in applying the findings of basic research to practical 
problems of product development. 

The modern cosmetic chemist must span diversified fields in science and 
technology. His literature is tied in with that of various disciplines in the 
physical and biological sciences. To interpret and utilize this information, he 
must have a broad background in subjects ranging from chemistry, physics, 
physiology, pharmacology, and microbiology to production techniques and in 
addition maintain a reasonable awareness of recent developments in all areas 
which influence his sphere of interest. 

In the field of cosmetics investigation, as in all scientific endeavor, the 
library serves as an integral segment of the research foundation. Whi le the 
library serving the cosmetics industry can have on hand only a small part of 
its potential requirements, it should organize a strong core collection of refer­
ence tools and current publications in pertinent areas, and it should have prompt 
access to other necessary and useful resources. 

The interrelationships between the various disciplines, and the depend­
ence of an investigator in one field upon the achievements of others in allied 
fields apply to the same extent to cosmetics science. 

191 
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General Literature 

The literature explosion which has characterized all scientific fields re­
cently has also affected cosmetics publications. The annual output of informa­
tion is vast and continually growing in scope. O n the other hand, the 
formulation of cosmetics based on scientific concepts is relatively new, and 
consequently, the early literature is chiefly of interest from an historical view­
point. 

Sagarin traced the historical background of perfume literature (64). The 
3arly written record of perfumery consisted of brief remarks in works relating 
to botany, medicine, pharmacy, and other sciences. A large part of these early 
writings originated in Italy. The first English language books on perfumery 
were the pharmacopoeias and popular cosmetics works addressed to women, 
containing instructions for preparing perfumes and beauty products at home. 
Many old cookbooks contained sections on perfumes. Early writings on essen­
tial oils were associated with the literature of distillation and thus were tied 
in with the literature of alcohol and the liquor industry. 

In another article Sagarin reviewed popular and semi-popular "Books 
that Te l l of Perfume and Fragrance" (65). Florence W a l l presented an 
extensive bibliography dealing with the historical background of cosmetics 
(76). A n impressive compilation of books concerning the development of 
cosmetics in America was given in Vail 's bibliography (75) . 

Naves expressed dissatisfaction with the current literature in the area 
of essential oils (58). In articles dealing with problems of fragrance, for ex­
ample, according to Naves most of the authors "exhaust their vocabulary to 
conceal the emptiness of their thoughts." 

In tracing the long history of the essential oil literature, Le idy observed 
that " i t has tended to develop along two fairly distinct lines, one dealing with 
the preparation and application of the oils, the other with the identification, 
structure, and synthesis of their components" (49). World-wide study of 
this subject has resulted in a literature which is notable for its polyglot nature 
and its nomenclature problems. Leidy's bibliography, intended to serve as 
a general guide, includes books on botany, cultivation of oils, methods of 
production, general texts, isolates and synthetics, and methods of analysis. In 
addition, he furnishes periodical titles, sources for specifications, and abstract 
journals devoted exclusively to essential oils. 

Gertrude Schutze summarized the outstanding technical books, periodicals, 
house organs, publications of professional societies and associations, trade 
catalogs, technical reports, manufacturers 7 specifications on specific ingredients 
used in cosmetics, patents, and Government publications, which were avail­
able to the industry in 1951 (68). These sources today are still fertile ave­
nues of approach to the literature in conjunction with newer ones which 
continue to appear. 

Periodicals. Except for a few standard cosmetic reference books, most 
of the published technical information in this field is to be found in the form 
of journal or periodical articles. Pertinent publications of general interest in 
the field are listed in the Bibliography. 
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Abstracting and Indexing Services. There is no single abstracting and 
indexing service devoted exclusively to cosmetics and perfumes. Abstracts are 
included, however, in Chemical Abstracts and in Chemisches Zentralblatt. E x ­
cellent abstract coverage of cosmetic literature is provided by Parfiimerie und 
Kosmetik in the Referate and Patente sections. About 1000 abstracts per year 
appear, taken from the world literature and patent journals. Rivista Italiana 
Essenze-Profumi, Piante Officinale Aromi-Saponi, Cosmetici-Aerosol furnishes 
approximately 300 references a year to English-language and European 
journals in the form of tables of contents listings on perfumes, soaps, oils, 
cosmetics, and drugs. Seifen, Ole, Fette, Wachse (Neue Literatur) con­
tains about 150 abstracts of European and English-language books per year 
on soaps, oils, fats, waxes, and cosmetics. Drug and Cosmetic Industry (Per­
fumers Shelf, Cosmetic Compounding, Advancing Therapy, Skin Research 
sections) offers approximately 200 abstracts a year on cosmetics and drugs 
(57) . Perfumery and Essential Oil Record, in the section Technical Journals, 
offers brief abstracts of papers in other journals covering all facets of the 
industry. Final ly , the Toilet Goods Association publishes the periodic Litera­
ture Reference Bulletin for its members, listing articles of possible interest. 
Abstracts on perfumes can be found in The American Perfumer and Cosmetics 
in the section: Technical Abstracts. 

Reviews. Valuable, comprehensive reviews of research in perfumery are 
offered annually by Paul Z. Bedoukian in American Perfumer and Cos­
metics (5, 6 ) . The scientific literature covering research activities in essential 
oils and synthetic aromatics is also reported. The authors 20th annual article 
in 1963 covered such topics as research in odor and its perception, perfumery 
and its problems, advances in flower oil extraction techniques, analytical pro­
cedures, new and interesting aromatics, reports on perfumery synthetics and 
essential oils, and a bibliography of books and other review articles (5, 6). 

Important reviews by Paul G . I. Lauffer (47, 48) have appeared in the 
Proceedings of the Scientific Section of the Toilet Goods Association. The 1963 
review contained 290 references; 1964, 331 references. 

A n annual review of the literature of fats, oils, and detergents appears 
in the Journal of the American Oil Chemists' Society (52). The reviews are 
compiled by V . Mahadevan from current, original publications and from 
abstracts of publications which are not available in the original. Among the 
subjects covered are the manufacture and analysis of soaps, surfactants and 
detergents; pharmaceutical and cosmetic fat products, emulsifiers, waxes, 
resins, and plasticizers; deterioration of fatty materials; nutrition; physiology 
(digestion, intestinal absorption and excretion, l ip id transport and body fats, 
l ip id metabolism); biochemistry (analytical and methodology, l ip id biosyn­
thesis and biooxidation, steriods, lipoproteins); and new books of interest 
published during the year. 

Patents. Patents offer a substantial contribution to the technical literature 
of the cosmetic industry. The various official national patent journals, the 
patent-alerting services, and pertinent indexing and abstracting publications 
may be utilized to advantage in insuring up-to-date knowledge of new inven-
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tions in cosmetics and related areas. In two articles Fleischer offers useful aids 
in locating U.S . patents and discusses the patent structure in several coun­
tries, including chemical classification and specific features of general interest 
(29, 30). His extensive bibliography, lists references on patent searching; 
special compilations of chemical patents; chemical patent abstracts, lists, and 
encyclopedias; articles, books, and journals furnishing chemical patent refer­
ences; classification of patents; and information on U.S . and foreign patent 
laws. Sources of patent information are outlined in " A Guide to the Literature 
of Chemistry" (12). Information on European patents was presented by 
Lindenmeyer (50). The various patent services may supply lists, indexes, ab­
stracts, and originals of patents in various forms. Documentation, Inc. offers 
a "Textape" indexing service, an index to chemical patents on magnetic tape. 
Complete coverage of al l British, West German, and U.S.S.R. patent specifica­
tions is offered by the Derwent patent abstract service. Abstracts of specifica­
tions for patents of chemical and allied interest are available for Belgian, 
French, and Japanese patents. In addition, detailed abstracts in English are 
offered for all British, German, French, South Africa, and Indian patent 
specifications issued in selected technological fields. Of further interest is the 
"Uniterm Index to Chemical Patents." A selected list of official patent journals 
and pertinent U.S . patent classes and subclasses is included in the Bibliography. 

House Organs and Trade Publications. Manufacturers' publications are 
often sources of technical information not published elsewhere. Catalogs, 
brochures, data sheets, and information bulletins frequently offer the most 
recent technical information on physical properties, reactions, uses, and toxicity 
of chemical compounds. A bibliography of house organs is available in "Print­
er's Ink Directory of House Organs" (62), and a selected list is included in 
an article by Baer and Skolnik (4). 

Of interest to the cosmetic and perfume chemist is The Fritzsche Library 
Bulletin, a monthly check-list of current literature covering research on essen­
tial oils, aromatic chemicals, perfume and flavor raw materials and their indus­
trial application, with a special section on organoleptic problems and proce­
dures. The titles are taken from issues of technical and trade journals. Dragoco 
Report, a monthly information service for the perfume, cosmetics, and toilet 
goods industries is published by Dragoco, Inc., manufacturers of perfume con­
centrates. Editions are issued in German, French, Spanish, and Italian. It 
contains articles on composition and basic principles relating to cosmetics. A 
monthly leaflet, Norda Schimmel Briefs, contains similar information and has 
been published since 1935. The Givaudanian, issued monthly, contains articles 
dealing with perfumery. 

Trade and Professional Associations and Societies. The services and pub­
lications of societies and trade associations are invaluable aids to the cosmetic 
and perfume industries. 

T H E T O I L E T G O O D S A S S O C I A T I O N . Founded in 1894, The Toilet Goods 
Association ( T . G . A . ) , formerly known as the Manufacturing Perfumers Asso­
ciation, The American Manufacturers of Toilet Articles, and the Associated 
Manufacturers of Toilet Articles, has about 500 members in its Scientific Sec-
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tion engaged in research, control, and production. T . G . A . members are manu­
facturers and distributors of finished cosmetics and toilet preparations and 
suppliers of raw materials and services. Papers from the two annual meetings 
are published in the Proceedings of the Scientific Section of the Toilet Goods 
Association, beginning in 1944. The Scientific Advisory Committee has pro­
duced about 100 standards for cosmetic raw materials, most of which 
require a higher degree of purity than the " U . S. Pharmacopoeia." As part x)i 
a broadened program of research, a project covering allergy, sensitivity, and 
irritation, sponsored at Yale University, resulted in "The Handbook of Cosmetic 
Materials." T . G . A . publishes the "Trade Mark Record," a service listing all 
registered trademarks in perfumes, toilet preparations, and soaps as wel l as 
thousands of additional ones in use but not registered with the U . S. Patent 
Office. The Association's weekly bulletin service advises members of marks 
registered in the Patent Office and trademarks published in the Official Gazette 
for which registration is being sought. Among the various types of information 
furnished in the T . G . A . Bulletin are literature reference notes, legislative re­
ports, and notices of judgment. 

As a further service, the T . G . A . maintains an advertising copy review 
service, conducted by its Board of Standards. Members may submit adver­
tising and labeling copy prior to publication, which the Board reviews and 
subsequently approves, suggests changes in , or rejects. A history of The 
Toilet Goods Association appeared in the American Perfumer (46). 

T H E S O C I E T Y O F C O S M E T I C C H E M I S T S . A n association of 1285 professional 
cosmetic and perfume chemists, the Society was founded in 1945. Papers 
from the semiannual meetings are published regularly. The Journal of the 
Society of Cosmetic Chemists, a joint venture of the U . S., British, and German 
Societies, is published monthly: five issues a year for the Society of Cosmetic 
Chemists of Great Britain, six issues by the Society of Cosmetic Chemists in 
the U . S., and two issues by the Gesellschaft Deutscher Kosmetik-Chemiker. 
In addition to original papers, the Society also publishes an occasional review 
paper as well as preliminary notices, covering experimental findings of sci­
entists which are too brief for ful l papers or are of a preliminary nature. A 
12-year cumulative index to the Journal, covering the years 1947-59, has been 
published by the Society Suisse des Chimistes-Cosmeticiens. 

A special collection of books and periodicals embracing cosmetics and 
allied subjects has been assembled by the Society and is now housed in the 
library of the Chemists' C lub in New York City . Copies of all papers which 
have received awards are kept for reference. The special collection consists 
of about 250 volumes on flavors and perfumes, cosmetic formulation, cosmetic 
analysis, essential oils, hair treatment, biology of hair growth, hair dyes, soap 
manufacture, detergents, dyes, waxes, aerosols, physiology and biology of the 
skin, marketing of drugs and cosmetics, and the history of cosmetics and per­
fumes. The books may be borrowed by members of the Society. 

T H E E S S E N T I A L O I L A S S O C I A T I O N O F T H E U.S .A . The Association con­
sists of about 60 companies which produce or sell essential oils, aromatic 
chemicals, perfume, or flavor compounds in the United States and its posses-
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sions. One of the services of its Scientific Section is the acceptance of quality 
standards and specifications of various commercial grades of essential oils and 
aromatics. As of 1 9 6 4 , over 2 2 5 specifications were established with test 
methods to aid in their determination. The suggested tests, universally recog­
nized as standards for essential oils, aromatic chemicals, and isolates, have been 
incorporated in the booklet, " E . O . A . Standards and Specifications." The Instru­
mental Analysis Committee evaluates new spectroscopic developments in ana­
lytical techniques for perfume and flavor materials. The Trade Names Com­
mittee publishes "Coined Names and Trade Mark Catalog" and establishes 
rules and principles to guide members in selecting names for new products. 
The list includes names that have already been registered and those in the 
coined-name category. 

C H E M I C A L S P E C I A L T I E S M A N U F A C T U R E R S A S S O C I A T I O N . The published 
proceedings of the C . S . M . A . provide the cosmetic chemist with technical 
information on various topics. Other publications of interest include " C . S . M . A . 
Aerosol Guide," "Agencies and Regulations of Interest to the Aerosol Industry," 
"Compilation of Label ing Laws and Regulations for Hazardous Substances," 
"Vendors to the Trade," and "Test Methods." The Association also compiles 
local, state, and federal laws concerning the chemical specialties industry. 

T H E T O I L E T P R E P A R A T I O N S F E D E R A T I O N . W i t h a membership of 1 5 7 , the 
Federation publishes specification standards for raw materials and maintains 
an unofficial register of shade names, brand names, and trade names. Calls 
may be made to the Secretariat to ensure non-confliction of names. 

A M E R I C A N M E D I C A L A S S O C I A T I O N . The A M A Committee on Cosmetics, 
staffed at A . M . A . headquarters under the Department of Drugs, was estab­
lished to meet the growing demand for authoritative information on the in ­
creasing number of cosmetic preparations. The committee members (derma­
tologists, biochemists, pharmacists, and pharmacologists) investigate each 
product, present the results to the public, and inform physicians about their ef­
fects. Over 1 0 0 journals are checked for new data. In addition, a file of formula 
information is maintained for staff use only, through the cooperation of cosmetic 
manufacturers. Articles, reports, and editorials are published in the Journal 
of the American Medical Association and in Today's Health. Additional ma­
terial is distributed in pamphlet form. Lectures and discussion groups are 
arranged by the Committee at medical and scientific meetings, covering a 
wide range of cosmetic topics. 

International Federations. Several important international organizations 
have contributed to the growth and development of the cosmetic industry. 
Recent progress in the science of cosmetics and allied fields is reported through­
out the world through these organizations. 

I N T E R N A T I O N A L F E D E R A T I O N O F S O C I E T I E S O F C O S M E T I C C H E M I S T S . 
Founded in September 1 9 5 9 in Brussels, the membership consists of cosmetic 
societies in 1 4 countries. Congresses were held in London in 1 9 6 2 and in 
N e w York in 1 9 6 4 . The Federation seeks to advance cosmetic science; en­
courage research and coordinate the work of the national societies; help 
research workers obtain information; develop standardized procedures for 
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analyzing raw materials and finished products and to estimate efficiency of 
products; hold international congresses; sponsor awards for achievements in 
research. 

I N T E R N A T I O N A L C O N G R E S S O F A E S T H E T I C S A N D C O S M E T O L O G Y ( C O M I T E 
I N T E R N A T I O N A L D ' E S T H E T I Q U E E T D E C O S M E T O L O G I E ( C I D E S C O ) ) . The F e d ­
eration was founded in December 1946 in Brussels. Its members are national 
associations in 19 countries. As of 1965, 19 international congresses have been 
held. The Federation aims to establish liaison between national groups and 
federations of beauty specialists, manufacturers of cosmetics, dermatologists, 
and plastic surgeons; to diffuse information on new techniques and processes; 
to establish standards for professional training. 

I N T E R N A T I O N A L A S S O C I A T I O N O F T H E S O A P A N D D E T E R G E N T I N D U S T R Y . 
Founded in October 1952, the Association consists of employers' associations 
in 10 countries. By 1964, 16 congresses were held. The Association aims to 
advance the interests of industries concerned with soap-making, detergents, 
and allied products. 

I N T E R N A T I O N A L A E R O S O L A S S O C I A T I O N . Founded in 1957 in Zurich, the 
membership consists of 150 companies in 20 countries. National associations 
are grouped within the Federation of European Aerosol Associations, which 
shares the I A A office and secretariat. U p to 1963, four congresses were held. 
The association seeks to further and protect the interests of all members of the 
aerosol industry in all countries of the world; act as a clearinghouse for settling 
common problems; represent the industry vis-a-vis public and government 
agencies. Its Aerosol Bulletin is published six times a year in English, French, 
and German. 

Literature of Cosmetics as Related to Various Disciplines 

Medicine. The significance of cosmetics in medical practice was recog­
nized by the American Medical Association when it established its Committee 
on Cosmetics in 1948. This Committee was set up to promote better under­
standing of the function, care, and significance of the skin, with special em­
phasis on cosmetics and allied preparations; to emphasize the serious psycho­
logical implications of temporary or permanent skin disfigurements; to inform 
the public so that it can wisely select and intelligently use cosmetics; to stimu­
late increased cooperation between the health professions and the toilet goods 
industry in providing safe and effective products promoted with reasonable 
and informative claims; to supply available data from the Committee files to 
authorized persons in the mass media, and to direct those who must evaluate 
cosmetics to sources of information (41). 

In creating effective and beneficial products, the cosmetic chemist must 
be wel l informed as to the physiological characteristics of normal skin, hair, 
and nails and the effects which the proposed products w i l l have upon them. 
The cosmetic industry is drawing increasingly upon the published research 
results of dermatologists in the areas of aging skin, healing processes, per­
cutaneous absorption, skin respiration, allergic sensitization, and cutaneous 
irritancy. These findings guide cosmetic investigators with such problems as 
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wrinkles, acne, excessively dry or oily skin, and facial blemishes. In addition, 
the formulator of hair products must understand thoroughly the structure, 
physical properties, and physiology of the hair. 

As a guide to a basic reference collection in dermatology, the cosmetic 
librarian may turn to bibliographies such as those of Fleming (31) and Doe 
and Marshall (19). Especially to be recommended are the texts listed under 
the section Cosmetics and Medicine in the Bibliography. 

A section of the cosmetics library should be devoted to the biological 
sciences. A guide to the literature sources in this area was prepared by Kerker 
and Schlundt (43). 

Pharmacy. A close kinship between pharmacy and cosmetics can be 
traced through the years. Faust has described the contribution and role of the 
pharmaceutical chemist in the cosmetic industry (23). W i t h the increasing 
incidence of cosmetics which contain pharmacologically active agents, coopera­
tion and common interest have expanded. The current literature indicates a 
positive trend towards incorporating medicinal agents in cosmetic products 
(24, 45). Vitamins, hormones, steroids, antibiotics, enzymes, proteins, anti­
histamines, botanicals, antimicrobial and antifungal agents, and substances 
affecting skin pigmentation have found their way into cosmetic formulations. 

Many products may be classified as both drugs and cosmetics—e.g., anti-
perspirants, acne preparations, sunburn remedies, and antidandruff prepara­
tions. "The U.S. Pharmacopoeia" and the "National Formulary" contain many 
official drugs commonly used in cosmetic creams and lotions. 

Several excellent guides to the pharmaceutical literature are available to 
assist the cosmetic librarian. In August 1963 a factual survey on the nature 
and magnitude of drug literature was prepared by the National Library of 
Medicine for studying interagency coordination in drug research and regula­
tion, by the Subcommittee on Reorganization and International Organizations 
of the Senate Committee on Government Operations (74). The activities of 
organized groups concerned with drug literature, such as the Pharmaceutical 
Manufacturers Association, American Association of Colleges of Pharmacy, 
Special Libraries Association, Medical Library Association, International Phar­
maceutical Federation, and other groups, were outlined. "Appendix B " con­
sists of a classified bibliography of books on pharmacy and reference works 
in the following categories: directories, drug compendia, introduction to phar­
macy, pharmacy principles and techniques, hospital pharmacy, manufacturing 
pharmacy, cosmetics and dermatologic pharmacy, and veterinary pharmacy. 
"Appendix C, W o r l d List of Pharmacy Periodicals," was initiated as a project 
of the Medical Library Association, Pharmacy Libraries Group. "Appendix E , 
Drug Information Sources: A W o r l d L is t , " compiled by a Committee of the 
Pharmaceutical Section, Science-Technology Division, Special Libraries Asso­
ciation, is a revision of a bibliography which first appeared in 1957. 

A n additional guide of value is " A Key to Pharmaceutical and Medicinal 
Chemistry Literature" (2). Oatfield and Emil io have analyzed the state of 
indexing and abstracting of pharmaceutical literature and have included a list 
of publications and sources helpful in pharmaceutical literature searching 
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(61). A list of pharmaceutical journals, their abbreviations, and history, can 
be found in "Orientation to Pharmacy" by Burlage (9) . The holdings of 25 
pharmaceutical libraries in the United States and Canada appeared in the 
"Union List of Periodicals in Pharmaceutical Libraries" (70). A n annual re­
view surveying the literature pertaining to pharmaceutical sciences appears in 
the Journal of Pharmaceutical Sciences (51). The basic cosmetic collection 
may be enriched by including selections from those listed in the Bibliography 
under Cosmetics and Pharmacy. 

Pharmacology. Testing and interpreting the safety of cosmetic ingredients 
rests in the hands of the pharmacologist and the dermatologist. Since cos­
metics are used by persons of different ages, for indefinite periods of time, 
and by individuals with varying skin types and sensitivities, a responsible i n ­
dustry must always be alert to protect the consumer from irritation, sensitiza­
tion, carcinogenesis, or other toxicity. Although the real probability of any 
adverse physiological reaction to a proposed product may be nonexistent, the 
manufacturer must nevertheless take every possible step to investigate this 
question before bringing a new product to the market. The raw materials used 
in manufacturing the products as well as the finished composition, must be 
carefully screened for possible consumer reactions. Every ingredient in the 
formula, the manufacturing process involved, and the finished product must 
meet carefully designed specifications. As more new compounds are discov­
ered, many find their way into cosmetic formulations. Continual research on 
their toxicity is the concern and responsibility of the pharmacologist. 

Gaddum has compiled a bibliography of pharmacological literature in 
which he lists textbooks in pharmacology, treatises on experimental methods, 
books on the chemistry of drugs as well as works by industrial and govern­
mental committees (33). A more recent bibliography of pharmacological 
literature appears in " D r u g Literature," prepared for the Senate Committee 
on Government Operations (73). The Bibliography lists selections which 
should be valuable in this area. 

Toxicology. In a review, De Navarre notes that safety is a relative matter 
and that nothing is absolutely safe under all conditions of use (13). "From a 
cosmetic viewpoint, safety of a product involves properties of the substance, 
use by children or adults, male or female, how it is to be used, how much 
is to be used at a time, how much body area is involved, frequency and dura­
tion of use, skin condition at the time of use, and racial differences. Before 
considering the safety of a finished product, the materials from which it has 
been made must first be examined for hazardous or deleterious properties." 
Helpful information regarding the toxicology of cosmetic materials may be 
found in the "Handbook of Cosmetic Materials" (37) , which reports on the 
toxicity or allergenic qualities as well as the properties of the more commonly 
used cosmetic materials. Compounds are listed alphabetically, and pertinent 
literature citations are given. Similarly, Harry in "Cosmetic Materials, their 
Origin, Characteristics, Uses and Dermatological Action," offers valuable 
toxicological information (39). 
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Wiswesser, in a paper on sources of mammalian toxicity data in the litera­
ture, tabulated a list of journals which are current sources of such data (79). 

Considering the finished cosmetic product, Draize and Alvarez planned a 
series of experiments for appraising cosmetic safety (20), and in a later pub­
lication, Draize and Kelley outlined pharmacological and toxicological con­
siderations in evaluating the safety of cosmetics (21). A further contribution 
was offered by the Division of Pharmacology of the Food and Drug A d m i n ­
istration, with the publication of "Appraisal of the Safety of Chemicals in 
Foods, Drugs and Cosmetics" (72). 

Of special interest to the cosmetic chemist is the bimonthly, Food and 
Cosmetics Toxicology, published on behalf of the British Industrial Biological 
Research Association. This association was established to undertake the re­
search necessary to assure manufacturers and the public that chemical sub­
stances used in food, beverages, confections, packaging and cosmetics were 
not harmful. The journal provides an extensive service of abstracts and gen­
eral articles, as well as coverage of changes in legislation relating to additives. 
It also publishes reviews and original papers relating to fields of interest of the 
association. Another of their publications, the Information Bulletin B.I.B.R.A. 
contains current developments in food additive legislation and toxicology. 

If toxicological information is not available from expected sources, spe­
cialized associations may be consulted, such as the U . S. Public Health Service, 
The National Safety Counci l , The Industrial Hygiene Foundation, the Chem­
ical-Biological Coordination Center of the National Research Council , and the 
Manufacturing Chemists Association. 

The Food and Drug Administration Information Center on Adverse Reac­
tions and Hazards, a function of the Division of Research and Reference in 
the Bureau of Medicine, is concerned with adverse reactions to drugs and 
therapeutic devices; the hazards of chemicals used in the house, and of cos­
metics, pesticides and food additives; and the accidental ingestion of drugs. 
The Center has over 45 sources of information relating to its areas of interest, 
including the Hospital Reporting Program on Adverse Reactions to Drugs. 
Over 600 hospitals participate in the latter program. The center collects, 
screens, evaluates, stores, retrieves, re-evaluates and disseminates information 
on adverse reactions and hazards. Information is disseminated by monthly 
reports, issued by the Adverse Reaction Reporting Branch and the Hazardous 
Substances Evaluation Branch, and by a weekly literature abstract journal 
released by the Medical Reference Library. 

Since 1953, poison control centers have been available for ingredient 
and toxicity information on a broad range of toxic or potentially toxic prod­
ucts. As of July 1961, there were approximately 460 poison control centers 
in the United States (73). 

The Bibliography lists some noteworthy texts and periodicals in the field 
of toxicology for the cosmetic chemist. 

L a w . W i t h the enactment of the Federal Food, D r u g and Cosmetic Act 
of 1938, cosmetics were brought under Federal control for the first time. The 
movement of adulterated or misbranded cosmetics in interstate commerce was 
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subjected to federal regulation (25). The act set forth the circumstances 
under which cosmetics would be deemed adulterated or misbranded. The 
amended text and general regulations for administering this act are available 
in "Federal Food, Drug , and Cosmetic Act as Amended and General Regu­
lations for its Enforcement," Title 21, Part I (Act revised October 1962; 
Regulations revised January 1964) (26). 

The new Food Additives Amendment of 1958 (Section 409) requires 
that new food additives be tested for safety before use and that governmental 
approval for use is necessary. The text of the regulations are available under 
"Food Additives Regulations Under the Federal Food, Drug , and Cosmetic 
Act, Part 121, Chapter I, Title 21, Code of Federal Regulations" (32). 

The Color Additive Amendment was enacted in July 1960 ( I I ) , stating 
that foods, drugs, and cosmetics are adulterated if they contain color additives 
which have not been proved safe to the satisfaction of the F D A for a particular 
use. This amendment authorized the F D A to set safe limits, or tolerances, on 
the amount of color permitted in foods, drugs, and cosmetics. It brought all 
colors for these uses under premarketing safety clearance provisions. In addi­
tion, it authorized the F D A to require that previously authorized colors be 
retested for safety, using new techniques and procedures, where any question 
as to safety may have arisen since the original testing and government's listing 
of the color as safe. Final ly , it authorized the F D A to require proof of safety 
for products used to color the human body. 

New regulations published in the Federal Register in 1963 (28) imple­
mented the Color Additive Amendment as a further step for assuring the safety 
of color additives used in foods, drugs, and cosmetics. Additional safety pre­
cautions were provided for lipsticks, rouge, eyebrow and lash color, and other 
substances which apply color to the human body. Under the new regulations, 
F D A requires that an entire product, not just the color ingredient, be shown 
by the manufacturer to be safe before it is released for sale. Previously only 
coloring from coal tar type ingredients was subject to this requirement. 

The text of the color additives regulations are available under the title, 
"Color Additives Regulations Under the Federal Food, Drug , and Cosmetic 
Act , " Part 8, Title 21, Code of Federal Regulations ( I I ) . Part 8 contains 
general color regulations, procedures for petitions proposing regulations for 
color additives, and provisional listings to be used on an interim basis until 
the basic provisions of the Color Additive Amendments become fully effective. 
Part 9, "Color Certification," contains specifications for the identity and purity 
to which colors must conform to be certified and regulations for certification 
procedures. 

The Kefauver-Harris D r u g Amendments of 1962 further tightened the 
control exercised over drugs. They provided new means for assuring the 
safety and effectiveness of drugs and required that the manufacturer's claims 
made in regard to their effectiveness be supported by medical data. 

In 1964, the F D A published (27) its new regulations requiring an indus­
try-wide review of the safety and effectiveness of drugs. The regulations 
require firms marketing drugs approved since 1938 to examine both their 
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promotional material and their clinical records to be sure that all their claims 
were justified by experience and that the promotional material include all nec­
essary warnings, contraindications, side effects, and untoward reactions which 
may have appeared after the drugs were originally marketed. 

A report on the Federal Food, Drug , and Cosmetic Act and regulation 
of cosmetics appears in "The Chemistry and Manufacture of Cosmetics" (16). 

Several directories, alerting services, and other publications are valuable 
in reference to cosmetic legislation: 

Federal Register—publishes the official regulatory actions of the F D A . 
The Administrative Procedures Act in 1946 required that law interpretations 
must be formalized and published in this medium. 

Food, Drug, Cosmetic Law Reports—issues weekly reports on federal 
and state controls of purity, packaging and labeling. New and amendatory 
laws and regulations, as wel l as court decisions, rulings, releases, comments, 
etc. are published for each major topic. Detailed information on current peti­
tions for the qualification of food and color additives is published. A special 
feature is the "Index to Substances," alphabetically arranged entries for each 
of the chemical and other substances detailed by name or formula in the 
federal laws, regulations, and food and color additive petitions. 

Compilation of Laws Affecting Proprietary Drug and Allied Industries— 
sets forth federal laws and excerpts from such laws which may be of immediate 
interest to the industry. Regulations promulgated pursuant to such laws are 
also included. The text of state food and drug laws are offered, and loose-leaf 
inserts are given at the end of each legislative year. 

Food, Drug Cosmetic Law Journal—records the progress of law in these 
fields and provides a constructive discussion of the laws. 

Bulletin of the Toilet Goods Association—offers legislative reports and 
notices of judgment in regard to cosmetics. 

Food and Cosmetics Toxicology—covers changes in legislation relating 
to additives. Reports are given on both legislation in the United States and 
other countries. 

Microbiology. Preserving cosmetics to assure their stability under re­
peated contamination by the consumer requires the use of antibacterial and 
antifungal agents. These are also used in products designed to control dandruff, 
perspiration odor, acne, athlete's foot, and mouth odor (36). A selective guide 
to the literature of microbiology can be found in Grainger's "Guide to the 
History of Bacteriology" (37) and in Fleming's "Guide to the Literature of 
the Medical Sciences" (31). Gay published a general review of sterilization, 
disinfection, preservation, and terminology (35) while Nogueira gave a de­
tailed review of preservatives in pharmacy (60). In "Advances in Pharma­
ceutical Sciences" vol. I, edited by Bean et al., a section on preserving emulsions 
against microbial attack was given by Wedderburn as well as a section on 
"Contemporary Trends in Heat Sterilization" by Wilkinson and Baker. The 
other texts listed in the Bibliography are valuable for a library serving the 
cosmetic research laboratory. 

Chemistry. By far the largest section of the cosmetics library is the 
chemistry collection. Organic chemistry, particularly polymer and dye chem­
istry, analytical, physical, pharmaceutical, and biochemistry, are of major im­
portance. Selections should include encyclopedic works, dictionaries, hand­
books, monographs, books of constants, formularies, treatises, laboratory 
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manuals, journals, trade publications, and catalogs. Basic texts should cover 
fats, oils, waxes, detergents, gums, resins, plastics, paints, lacquers, inks, dyes, 
textiles, solvents, etc. Some excellent guides to the chemical literature are 
"Guide to the Literature of Chemistry" (12), "Chemical Publications" (56), 
and "Searching the Chemical Literature" (3) . Reviews of recent publications 
encompassing the entire chemical field appear in the Journal of Chemical 
Education, Chemical and Engineering News, and Journal of jhe American 
Chemical Society. For general reference, "Kirk-Othmer Encyclopedia of 
Chemical Technology" is valuable (44). This is a standard work on the 
American chemical industry, its methods, processes, equipment, and materials. 

Books which describe test methods are needed to identify substances 
properly, to ascertain their purity, to establish specifications, to evaluate prod­
ucts, and to help investigate consumer complaints. Among the sources recom­
mended are " A Manual of Cosmetic Analysis," "Official Methods of Analysis, 
A . O . A . C . , " Journal of the Association of Official Analytical Chemists, " A S T M 
Standards," U .S . Pharmacopeia," the "National Formulary," and the raw ma­
terials standards of the Toilet Goods Association. 

Biochemistry. In formulating a new product, the cosmetic chemist must 
be aware of its effect on the body. H e cannot always predict the biological 
properties of the ever increasing number of new substances which are available 
for his investigation. 

A basic biochemical text which is also a laboratory handbook is "Prac­
tical Physiological Chemistry" by Hawk and Oser. Others which are espe­
cially recommended are "Comprehensive Biochemistry," "Biochemistry of Skin 
in Health and Disease," "Annual Review of Biochemistry," and "Progress in 
Biochemistry: A Report on Biochemical Problems and on Biochemical Research 
Since 1949." Other references are given in the Bibliography; for the most 
part; they are general biochemical texts. 

L ip ids . By means of their lubricating action, and their role in keeping 
the proper degree of hydration of the stratum corneum the lipids of the skin 
help maintain a smooth and soft-textured skin. Nicolaides (59) presented 
a study of the human skin lipids, their origin, composition, and possible func­
tions. Other references to the lipids are listed in the Bibliography. 

Enzymes. De Navarre has reviewed the use of enzymes in cosmetic prac­
tice (13). There are several enzymes of cosmetic significance: pigmentation 
of the skin is governed by tyrosinase while combinations of tyrosinase and 
other substances have been patented as hair dyes. Among enzymes which have 
been effective in dermatological cosmetics are papain, hyaluronidase, ribonu-
clease, catalase, pepsin, and urease. Investigations have been undertaken to 
determine the effectiveness of enzymes as depilatories. Their importance as 
cosmetic additives as of now is debatable. The references on enzymes listed 
in the Bibliography wi l l enable one to acquire a broader understanding of their 
physiological functions. 

Proteins and Amino Acids. Recent studies have led to the claim of bene­
ficial results from using proteinaceous material in cosmetics. According to 
Burnett, there is evidence that one of the benefits derived from protein hy-
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drolyzates in cosmetics is their participation in the metabolism of the epidermis 
(10). A review of the literature of protein hydrolyzates and amino acids in 
cosmetics was presented recently by De Navarre (15). The hydrolyzates have 
been incorporated in creams, lotions, ointments, shampoos, hair treatments, 
and permanent waving solutions with reported effective results. A study of 
human epidermal proteins was conducted by Matoltsy (55) , and Rudal l (63) 
investigated the fibrous proteins which form the greater part of the epidermal 
cells. 

The references listed in the Bibliography are important for understanding 
the properties of proteins in relation to cosmetic formulation and their func­
tions in human tissues. 

Fatty Acids. Myristic , palmitic, and stearic acids are used extensively in 
cosmetics. The effectiveness of unsaturated fatty acids and their esters for 
dry skin, eczema, and other skin and scalp ailments has been confirmed by 
investigators. De Navarre reviewed the use of fatty acids in cosmetics in his 
recent book (14). Other texts are listed in the Bibliography. 

Physical Chemistry. The formulator of cosmetics must be familiar with 
the principles of emulsions, rheology, and particle size measurement in order 
to prepare products with the proper physical characteristics. The viscosity 
and rheological behavior of cosmetic pastes, suspensions, and emulsions are 
recognized as fundamental properties. 

The cosmetic scientist is concerned with two aspects of flow properties: 
the behavior of the product in the container and when applied to the body 
of the consumer. Various problems associated with flow and viscosity patterns 
must be recognized. Emulsions must be stable on storage while at the same 
time (according to the opinion of many experts) they should possess the 
correct degree of instability when applied to the skin to cause the emulsion 
to break. A lotion should pour or squeeze from a tube easily, spread readily, 
and feel smooth when rubbed on the skin. No matter how efficient a product 
is, it w i l l not be accepted by the consumer if it is too stiff or too fluid when 
applied. 

Rheology fundamentals and applications in cosmetics have been the sub­
ject of a paper by Joe L i n Tong (71). Other authors have discussed the 
usefulness of rheology in cosmetics (40) and the rheology of pastes, suspen­
sions, and emulsions (69). Scarbrough presented a rheological review for 
cosmetic chemists (67); Wood discussed the prediction of rheologic aging 
of cosmetic lotions (80); Adler gave suggestions on evaluating products from 
a rheological viewpoint (1); Marriott discussed rheological measurements in 
the cosmetic industry (54); De Waele gave an introduction to the rheology 
of disperse systems (18). Many texts on theoretical and applied rheology 
are available. Among those are the ones listed in the Bibliography. 

Statistics. In a paper given in 1964 Frey (33) acknowledged that cos­
metic formulators generally have been able to prepare fine products without 
the aid of statistics, simply by exercising sound judgment. He noted, however, 
that such judgment can be augmented and sharpened by this research tool. 

In any laboratory engaged in industrial research, particularly in areas such 
as cosmetics where experiments are influenced by many unidentified factors, 
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the old-fashioned method of one-variable experimentation has some serious 
disadvantages. Among these are: (1) the possibility of being misled with 
regard to an optimum combination of experimental conditions to achieve a 
desired result; (2) lack of control of or compensation for extraneous variables; 
(3) inability to evaluate interactions; (4) generally lowered efficiency with 
regard to information gained per unit of experimental work input. These dis­
advantages may usually be eliminated if properly designed multivariable ex­
perimentation is used, coupled with adequate statistical analysis of the results. 
The statistical approach is at its greatest advantage when the formulator 
designs his own experiments. The cosmetic chemist should be familiar with 
the information sources in statistics so that they may serve him in his every 
day work. Oatfield and Emil io compiled a bibliography of statistical meth­
odology sources which may be consulted (61). Bibliographies of basic texts 
and monographs on statistical methods and sources have been compiled by 
Buckland (8), Kendall (42), and Wasserman (77). Savage has prepared a 
bibliography of nonparametric statistics (66). 

Particularly worthwhile are the texts and periodicals listed in the B i b l i ­
ography. Most of the references in this area are concerned with technologies 
not necessarily directly related to cosmetics and pertinent allied fields. The 
subject of experimental design and analysis, however, which is the basic 
meaning of the term statistics, as used here, is common to all technologies in 
which it is applicable. The orientation of various texts to specific technologies, 
in general, refers only to their exemplary materials. The basic experimental 
design and analysis texts have not been written with examples in the medical 
or biological fields, but usually in chemistry or agriculture. However, there 
are exceptions, and such examples are listed in the Bibliography under Sta­
tistics as Related to Medical Sciences. 

Modern Standards of C l in i ca l Investigation. The incidence of untoward 
reactions from cosmetics has been remarkably low. Most of the companies 
which produce cosmetics perform the necessary pharmacological and clinical 
investigations with programs designed to determine safety and effectiveness 
of products without bias. Wilkinson has discussed the reliability of methods of 
testing new products designed for the skin (78). For the maximum protection 
to the consumer, there must be close cooperation between the cosmetic indus­
try and clinical investigators. Properly designed tests for toxicity, sensitization, 
and clinical effect must be designed. It is important to plan the tests with 
the help of a statistician in order to determine what questions are to be an­
swered and within what limits the answers apply. Several texts have been 
published with regard to clinical trials and are listed in the Bibliography. 
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Abstracting and Indexing Sources 

American Perfumer and Cosmetics (formerly American Perfumer) (section: Tech­
nical Abstracts), Allured Publishing Corp., 1031 South Boulevard, Oak Park, 111. 
60302, monthly. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Wash­
ington, D.C. 20036, weekly. 

Year Section 
1912 17. Pharmaceutical Chemistry 

27. Fats, Fatty Oils, & Soaps 
1961 17. Pharmaceuticals, Cosmetics & Perfumes 

27. Fats, Fatty Oils, Waxes, & Detergents 
1962 40. Essential Oils & Cosmetics 
1963 29. Essential Oils & Cosmetics 
1967 62. Essential Oils & Cosmetics 

Chemisches Zentralblatt, Akademie-Verlag, Leipziger Strasse 3-4, Berlin W8, Ger­
many, weekly. 

Drug and Cosmetic Industry (sections: Perfumer's Shelf, Cosmetic Compounding, A d ­
vancing Therapy, Skin Research), Drug Markets, Inc., 101 West 31st St., New 
York, N.Y. 10001, monthly. 

Journal of the American Oil Chemists' Society (formerly Oil and Soap), (Abstracts 
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Literature Reference Bulletin, The Toilet Goods Association, Inc., 1270 Sixth Ave., 
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Parfumerie und Kosmetik (formerly Parfumerie und Kosmetik, Cosmetologie) (sec­
tions: Referate, Patente), Dr. Alfred Huthig Verlag, Wilckensstrasse 3-5, Heidel­
berg, Germany, monthly. 

Perfumery and Essential Oil Record (section: Technical Journals), Martin House, 
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Rivista Italiana Essenze-Profumi, Piante Officinali, Aromi-Saponi, Cosmetici-Aerosol 
(formerly Rivista Italiana delle Essenze, dei Profumi e delle Piante Officinali), Dr. 
Fenaroli Giovanni, ed., Viale Cogni Zugna 7, Milan, Italy, monthly. 

Seifen, Ole, Fette, Wachse (section: Neue Literatur), Verlag fur chemische Industrie, 
H . Ziolkowsky K G . , Beethovenstrasse 16, Augsburg, Germany, biweekly. 

Patent Journals 

Australian Official Journal of Patents, Commissioner of Patents, Department of Patents, 
Canberra, A.C.T. , Australia, weekly. 

Bulletin Officiel de la Propriete Industrielle, Abreges Descriptifs des Brevets d'ln-
vention, Ministere de l'lndustrie, Institut National de la Propriete Industrielle 26 
bis, rue de Leningrad, Paris, France, weekly. 

The Canadian Patent Office Record, Queen's Printer, Ottawa, Ontario, Canada, 
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U.S.S.R. Patents and Inventions (English translation of "Byulleten Izobretenii"), 

Pergamon Press, Inc., 44-01 21st St., Long Island City, N.Y. N.Y. 11101, monthly. 
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New York. 

" C S M A Aerosol Guide," CSMA, New York. 
Davidsohn, J . , Better, E. J . , Davidsohn, A., "Soap Manufacture," Interscience Pub­
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Guenther, Ernest, "Essential Oils," D. Van Nostrand Co., Princeton, N . J . , 1948-
1952, 6 vols. 

Harry, Ralph G., "The Principles and Practice of Modern Cosmetics," 5th ed., Chem­
ical Publishing Co., New York, 1962-63, 2 vols. Vol. 1, "Modern Cosmeticology"; 
Vol. 2, "Cosmetic Materials, their Origin, Characteristics, Uses, and Dermato-
logical Action." For each product, information on the name, synonyms, occurrence 
or manufacture, molecular weight, constitution, physical and chemical properties, 
British Pharmacopoeia standard when applicable, use in toilet or cosmetic prepara­
tions, and dermatological action is given. 

Hibbott, H . W., "Handbook of Cosmetic Science; an Introduction to Principles and 
Applications," Macmillan Co., New York, 1963, 556 pp. Gives an account of the 
application of scientific principles to cosmetic production and correlates the forma­
tion of cosmetics with the fundamental chemistry, physics, and biology involved. 

Ippen, Helmut, "Lichtschaden und Lichtschutz durch Kosmetika," A. Hiithig Verlag, 
Heidelberg, Germany, 1957, 85 pp. 

Klarman, Emil G., "Cosmetic Chemistry for Dermatologists," Charles C. Thomas, 
Publisher, Springfield, 111., 1962, 126 pp. 

McCutcheon, John W., "Detergents and Emulsifiers," 11th ed., John W. McCutcheon, 
Inc., Morristown, N . J . , 1967, 298 pp. Alphabetical listing of trade names, manu­
facturer, class and formula, uses, form, concentration, type (anionic, cationic, 
nonionic), and remarks. 

Maurer, Edward S., "Perfumes and their Production," United Trade Press, London, 
1958, 320 pp. 

Middleton, A. W., "Cosmetic Science," Proceedings of the Second International Fed­
eration of Societies of Cosmetic Chemists, 1962, Pergamon Press, New York, 1963, 
270 pp. 

Middleton, A. W., "Cosmetic Science," Proceedings of the Congress Organized by 
the Society of Cosmetic Chemists of Great Britain, 1959, Butterworth & Co., 
London, 1959. 
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Newburger, Sylvan H. , " A Manual of Cosmetic Analysis," Association of Official 
Agricultural Chemists, Inc.. Washington, D. C , 1962, 84 pp. Describes the 
analysis of creams, lipsticks, shampoos, nail lacquers, nail extenders, hair fixatives, 
cold wave solutions and neutralizes, hair straighteners, depilatories, deodorants, 
sunscreens, hair dyes, and face powders. 

"National Formulary," 12th ed., American Pharmaceutical Association, Washington, 
^ D. C , 1965. 
"Official Methods of Analysis," 10th ed., Association of Official Agricultural Chemists, 

Washington, D. C , 1965. 
Poucher, William A., "Perfumes, Cosmetics and Soaps with Special Reference to Syn­

thetics," 7th ed., D. Van Nostrand Co., Princeton, N . J . , 1959-60, 3 vols. Vol. 1 
is a dictionary of raw materials together with the nomenclature of synthetics; 
Vol. 2 is a treatise on the production, manufacture, and application of perfumes 
of all types; Vol. 3 is a treatise on modern cosmetics. 

Sagarin, Edward, "Cosmetics: Science and Technology," Interscience Publishers, Inc., 
New York, 1957,^1433 pp. 

Sagarin, Edward, "The Science and Art of Perfumery," 2nd ed., Greenberg, New 
York, 1955, 220 pp. 

Sternberg, Thomas H. , Newcomer, Victor D., eds., "The Evaluation of Therapeutic 
Agents and Cosmetics," Blakiston Division, McGraw-Hill Book Co., New York, 
1964, 520 pp. 

"Test Methods," CSMA, New York, 
"Trade Mark Record," The Toilet Goods Association, Inc., New York, 
" U . S. Pharmacopeia," 17th ed., Mack Printing Co., Easton, 1965. 
"Vendors to the Trade," CSMA, New York, 
Wells, F. V. , Lubowe, Irwin I., "Cosmetics and the Skin," Reinhold Publishing 

Corp., 1964, 690 pp. Information on properties of non-toxic materials used in 
cosmetics as well as specific formulary data. Describes pretesting techniques and 
offers up-to-date coverage of the cosmetic patent field. Outlines and discusses 
recent regulations by F D A . Each chapter has an extensive bibliography. 

Trade and Professional Associations and International Federations 

The American Medical Association, Committee on Cosmetics, 535 North Dearborn 
St., Chicago, 111. 60610. 

The American Society of Perfumers, Inc., 630 Fifth Ave., New York, N . Y. 10020. 
The Association of Beauty Therapists, 46 Davies St., Mayfair, London W l , England. 
The Association of British Chemical Manufacturers, Cecil Chambers, 86 Strand, 

London WC2, England. 
The Australian Society of Cosmetic Chemists, Sydney, Australia. 
The British Aerosol Manufacturers' Association, Cecil Chambers, 86 Strand, London 

WC2, England. 
The British Aromatic Compound Manufacturers' Association, 69 Cannon St., London 

EC4, England. 
British Society of Perfumers, Secretary, H . V. Ward, 115 Western Road, Leigh-on-

Sea, Essex, England. 
Canadian Manufacturers of Chemical Specialties Association, Suite 1004, Dominion 

Square Bldg., 1010 St. Catherine St. West, Montreal 2, Canada. 
Chemical Specialties Manufacturers Association, 50 East 41st St., New York, N . Y. 

10017. 
Chicago Perfumery, Soap and Extract Association, Inc., 6778 Northwest Highway, 

Chicago, 111. 60631. 
Comite Francais des Aerosols, 32 rue de Paradis, Paris 10 e, France. 
Cosmetic Industry Buyers and Suppliers Association, Corresponding Secretary, Frank 

N . Pond, Dominion Products, Inc., Brooklyn, N . Y. 
Czechoslovak Society of Cosmetic Chemists, Secretary, Dr. Jan Pokorny, Vysoka 

Skola Chemicko-Technologicka, Tecnicka 5, Prague 6, Czechoslovakia. 
Danish Society of Cosmetic Chemists, Secretary, Erik Thomsen, Kronebakken 49, 

Virum, Denmark (merged to Scandinavian Society of Cosmetic Chemists). 
Drug, Chemical and Allied Trades Association, Inc., 350 Fifth Ave., New York, 

N . Y. 10001. 
The Dutch Society of Cosmetic Chemists, Lorenhzstraat, 77, Vlaardingen, Holland. 
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The Essential Oil Association of the U.S.A., 2 Lexington Ave., New York, N . Y. 10010. 
Federation of European Aerosol Associations, Waisenhausstrasse 2, Zurich 1, Switzer­

land. 
Federation des Syndicats Francais de la Parfumerie, France. 
The Flavouring Compound Manufacturers' Association of Great Britain, 69 Cannon 

St., London EC4, England. 
The Flavoring Extract Manufacturers' Association of the U.S.A., 1051 First National 

Bank Building, Chicago, 111. 
The Fragrance Foundation, 101 Park Ave., New York, N . Y. 
The German Aerosol Association, Karlstrasse 21, Frankfurt am Main 6, Germany. 
The German Society of Cosmetic Chemists (Gesellschaft Deutscher Kosmetik-

Chemiker E.V. ) , Secretary, Dr. Herbert Fiedler, Lanzstrasse 4, Wiesbaden, Ger­
many. 

Glycerine Producers' Association, 295 Madison Ave., New York, N . Y. 10017. 
The Indian Essential Oil Association, Secretary, G. N . Gupta, Harcourt Butler Tech­

nological Institute, Uttar Pradesh, Kanpur, India. 
International Aerosol Association, Waisenhausstrasse 2, Zurich 1, Switzerland. 
International Association of the Soap and Detergent Industry, Registered Office, 10 

rue de la Paix, Paris l l e , France. Secretariat: 49, Square Marie-Louise, Brussels 
4, Belgium. 

International Congress of Aesthetics and Cosmetology (Comite International 
d'Esthetique et de Cosmetologie) ( C I D E S C O ) , Case Postale 25, Lausanne, Swit­
zerland. Secretary: G. Dumont, 40 rue Blanche, Brussels 5, Belgium. 

International Federation of Societies of Cosmetic Chemists, Secretariat, 2 Lovers 
Walk, London N3, England. 

Japan Cosmetic Industry Association, 17 Nishikubo-Akefunecho, Shiba, Minatoku, 
Tokyo, Japan. 

Manufacturing Chemists' Association, Inc., 1825 Connecticut Ave., N.W., Washing­
ton, D. C. 20009. 

National Beauty and Barber Manufacturers' Association, National Press Building, 
Washington, D. C. 20004. 

National Food, Drug and Cosmetic Association of Manufacturers and Distributors, 
Inc., 554 W. 146 St., New York, N . Y. 

National Hairdressers and Cosmetologists Association, Inc., 175 Fifth Ave., New 
York, N . Y. 10010. 

New England Toilet Goods Association, Kenmore Hotel, Boston, Mass. 02115. 
Nihon Shogyokai, No. 3 Bakurocho-3-Chome, Nihonbashi Chuo-Ku-Tokyo, Japan 

(Association of manufacturers and wholesalers of cosmetics, soaps, dentifrices). 
Pacific Northwest Toiletries Association, Secretary John M . O'Reilly, 2006 N.E. 38th 

Ave., Portland, Ore. 97213. 
The Packaging Institute, Inc., 324 Madison Ave., New York, N . Y. 10017. 
Perfumery Importers Association, 1270 Avenue of the Americas, Room 2006, New 

York, N . Y. 10020. 
Proprietary Articles Trade Association, a Drug Trade Organization of Manufacturers, 

Wholesalers, Retail Chemists, Premier House, 150 Southampton Row, W C 1 , 
England. 

The Proprietary Association, 1717 Pennsylvania Ave., N.W., Washington, D. C. 
20006. 

The Proprietary Association of Canada, 252 Eglinton Ave. East, Toronto 12, Ontario, 
Canada. 

Scandinavian Society of Cosmetic Chemists (SCANCOS) [Denmark and Sweden]. 
The Soap and Detergent Association, 485 Madison Ave., New York, N . Y. 10022 

(formerly, Association of American Soap and Glycerine Products). 
Societe Francaise de Cosmetologie, 66 rue Anatole France, Puteaux, Hauts-de-Seine, 

France. 
L a Societe Suisse des Chimistes Cosmeticiens. 
Societe Technique des Parfumeurs de France, 28 rue Saint-Dominique, Paris 7 e, 

France. 
Society of Beauty Specialists of Great Britain, Secretary, Mrs. Ray Cochrane, 118 

Baker St., London W l , England. 
Society of Cosmetic Chemists, 2 East 63rd St., New York, N . Y. 10021. 
The Society of Cosmetic Chemists (Great Britain), Ashbourne House, Alberon Gar­

dens, London N.W. 11, England. 
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The Southeastern Toilet Goods Association, 615 Georgia Savings Bank Building, 
84 Peachtree St., N.W., Atlanta, Ga. 

The Spanish Society of Cosmetic Chemists, c/Mallorca, 279-1°, Barcelona, Spain. 
Syndicat des Fabricants et Importeurs d'Huiles Essentiales et Produits Aromatiques 

Naturels, 7 Rue Gazan, Grasse, A . M . France. 
Syndicat General des Fabricants de Savons, de Detergents, et de Produits d'hygiene, 

France. 
The Toilet Goods Association, Inc., 1270 Avenue of the Americas, New York, N . Y. 

10020. 
The Toilet Goods Manufacturers' Association of Canada, 252 Eglinton Ave. East, 

Toronto 12, Ontario, Canada. 
The Toilet Preparations Federation, Ltd. , Triumph House, 189 Regent St., London 

W l , England. 
The Toilet Preparations Federation of Canada, 252 Eglinton Ave. East, Toronto 12, 

Ontario, Canada. 
The United Kingdom Glycerine Producers' Association, 45 Portman Square, London 

W l , England. 

Verband Deutscher Riechstoff-Fabriken, Schliessfach 94, Holzminden, Germany. 

Periodicals, Including House Organs 
Aerosol Bulletin, International Aerosol Association, Waisenhausstrasse 2, Zurich 1, 

Switzerland, 6 per year. 
Aerosol Age, Box No. 31, Caldwell, N. J . 07006, monthly. 
Alchimist, K. Sluys, Welvaartstraat 1, Boechout, Belgium, monthly. 
American Perfumer and Cosmetics, Allured Publishing Corp., 1031 South Boulevard, 

Oak Park, 111. 60302, monthly. 
Angewandte Kosmetik, Terra-Verlag, 775 Konstanz, Neuhauser Strasse 21, Postfach 

222, monthly. 
Archives de Biochimie et Cosmetologie, Revue Internationale d'lnformation Sci-

entifique, Editions Varia, 14 rue de la Bucherie, Paris, France, monthly. 
Chemistry and Industry (London), (formerly a part of Journal of the Society of 

Chemical Industry), Society of Chemical Industry, 14 Belgrave Square, London 
SW1, England, weekly. 

Detergent Age, Dorland Publishing Corp., Professional Building, 4 Second Ave., 
Danville, N . J . 07834, monthly. 

Dragoco Report, Dragoco, Inc., King Rd., Totowa, N . J . , monthly. 
Drug and Cosmetic Industry, Drug Markets, 101 West 31st St., N.Y., N.Y. 10001, 

monthly. 
Federal Register, The National Archives of the United States, Superintendent of 

Documents, Government Printing Office, Washington, D. C. 20402, daily except 
Sun., Mon., and days following federal holidays. 

FDA Papers, Food and Drug Administration, Washington, D . C , monthly. 
FDC Reports, Drugs and Cosmetics—"The Pink Sheet", F -D-C Reports, Inc., 1152 

National Press Bldg., Washington, D. C. 20004, weekly. 
Fette-Seifen-Anstrichmittel (formerly Fette und Seifen Anstrichmittel), Industrie-

verlag von Hernhaussen K G . , Hamburg 11, Germany, monthly. 
Food and Cosmetics Toxicology, Pergamon Press, Inc., 44-01 21st St., Long Island 

City, N . Y. 11101, bimonthly. 
Food, Drug, Cosmetic Law Journal, Commerce Clearing House, 4025 West Peterson 

Ave., Chicago, 111. 60646, monthly. 
Food, Drug, Cosmetic Law Reports, Commerce Clearing House, loose-leaf service, 

weekly revisions. 
La France et Ses Parfums, Societe d'Edition de Parfumerie et de Cosmetologie, 7 pi. 

Antonin-Poncet, Lyon 2, France, bimonthly. 
The Fritzsche Library Bulletin, Fritzsche Brothers, Inc., 76 Ninth Ave., New York, 

N . Y. 10011, monthly. 
The Givaudanian, Givaudan-Delawanna, Inc., 321 West 44th St., New York, N . Y. 

10036, monthly (bimonthly in July and August). 
The Indian Oil and Soap Journal (formerly The Indian Soap Journal), Sri B. N . 

Maitra, Mgr., P - l l , Mission Row Extension, Calcutta 1, India, monthly. 
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Indian Perfumer, Shri W. R. Damle, ed., H . B. Technological Institute, Kanpur, 
India, quarterly. 

International Perfumer, H . B. Squire, ed., East Molesey, Surrey, England, monthly. 
Journal of the Association of Official Analytical Chemists, Box 540, Benjamin Franklin 

Station, Washington, D. C. 20004, bimonthly. 
Journal of Detergents, Research Laboratories for Colloid and Collective Chemistry, 

7 Downside Rd., Clifton, Bristol 8, England, semiannual. 
Journal of the Oil and Colour Chemists' Association, The Oil and Colour Chemists' 

Association, Wax Chandlers' Hall , Gresham St., London EC2, England, monthly. 
Journal of the Society of Cosmetic Chemists, 6 issues a year, Society of Cosmetic 

Chemists, 201 Tabor Road, Morris Plains, N . J . ; 5 issues a year, Society of Cosmetic 
Chemists of Gt. Brit, by Pergamon Press Ltd. , Headington Hi l l Hall , Oxford, Eng­
land; 2 issues a year for the Gesellschaft Deutscher Kosmetik-Chemiker, e.V., by 
Dr. Alfred Hiithig Verlag, Wilkenstrasse 3-5, Heidelberg, Germany. 

Journal of the Society of Dyers and Colourists, Dean House, 19 Piccadilly, Bradford 
1, Yorkshire, England, monthly. 

Kosmetik-Parfum-Drogen Rundschau, Internationale Zeitschrift fur die Parfum-
Riechstoff-, Kosmetik-, Seifen-und Drogenbranche., Dopradrog-Verlag Theo Horo-
vitschi, Bienerstr. 9, Innsbruck, Austria, semiannual. 

Kosmetikerinnen-Fachzeitung, 757 Baden-Baden, Postschliessfach 510, Bernhard-
strasse 37, Germany, monthly. 

Kosmetische Monatsschrift, Ross-Verlag, Spichernstrasse 12, Cologne, Germany, 
monthly. 

Manufacturing Chemist and Aerosol News (incorporating Chemical Products, formerly 
Manufacturing Chemist), Grampian Press Ltd. , The Tower, 229-243 Shepherds 
Bush Road, London W6, England, monthly. 

Norda Schimmel Briefs, Norda/Schimmel International, 475 Tenth Ave., N.Y., N.Y. 
10018, monthly. 

Parfum und Seife, Fest-Thomas-Verlag, Munchen-Grunwald, Gabr.-v-Seidl-Strasse 
67, Germany, monthly. 

Parfumerie, Drukkerij Henri Bergmans N.V., Wandelboslaan 30, Tilburg, Holland, 
monthly. 

Parfumerie, Fach-und Zeitschriftenverlag R. Klecacky & Co., Stiegergasse 18, Vienna 
15, Austria, monthly. 

Parfumerie, Cosmetique, Savons (formed by a merger of Parfums, Cosmetiques, 
Savons, with Industries de la Parfumerie et de la Cosmetique), Societe de Pro­
ductions Documentaires, 28 rue Saint-Dominique, Paris, 7 e, France, monthly. 

Parfumerie und Kosmetik (formerly Parfumerie und Kosmetik, Kosmetologie), Dr. 
Alfred Hiithig Verlag, Wilckenstrasse 3-5, Heidelberg, Germany, monthly. 
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Proceedings of the Scientific Section of the Toilet Goods Association, Secretary, The 
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Montagna, William, Lobitz, Walter C , Jr., "The Epidermis," Academic Press, New 

York, 1964. 
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Britain, The Pharmaceutical Press, London, 1963. 
^Drug Topics Red Book," Topics Publishing Co., New York, annual. 
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( t D. C , 1965. 
"New and Nonofficial Drugs," American Medical Association, J . B. Lippincott Co., 
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Martin, Eric W. et al, eds., "Remington's Practice of Pharmacy," 13th ed., Mack 

Printing Co., Easton, Pa., 1965. 
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Krantz, John C. Jr., Carr, Charles J . , "The Pharmacologic Principles of Medical Prac­

tice," 6th ed.,4 Williams & Wilkins Co., Baltimore, 1965. 
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Toxicology 

Albert, Adrien, "Selective Toxicity," 3rd ed., John Wiley & Sons, New York, 1965. 
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Administrative Record," Commerce Clearing House, Chicago, 1938-60, 5 vols. 
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Wilkins Co., Baltimore, 1960. 
Prescott, Samuel C , Dunn, Cecil G., "Industrial Microbiology," 3rd ed., McGraw-Hill 
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SSSR; published by Medgiz, Moscow, USSR, monthly, M . 

Zentralblatt fur Haut- und Geschlechtskrankheiten Sowie Deren Grenzgebiete, 
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10003, bimonthly, B. 

Annales de Vlnstitut Pasteur, Masson & Cie., 120 bd. Saint-Germain, Paris, 6 e, France, 
monthly, M i . 

Annales de Dermatologie et de Syphiligraphie et Bulletin de la Societe Francaise de 
Dermatologie et de Syphiligraphie, Masson & Cie., bimonthly, M . 

Annales Pharmaceutiques Francaises (a combination of Journal de Pharmacie et de 
Chimie and Bulletin des Sciences Pharma-Cologiques), Masson & Cie., 10/yr., P. 
21232, bimonthly, M i . 

Applied Microbiology, Williams & Wilkins Co., 428 East Preston St., Baltimore, Md. 
21232, bimonthly, M . 

Archiv fiir Klinische und Experimentelle Dermatologie (formerly Archiv fiir Derma­
tologie und Syphilis), Springer-Verlag, Heidelberger Platz 3, Berlin-Wilmersdorf 
(West) Germany, irregular, M . 

Archives of Biochemistry and Biophysics (formerly Archives of Biochemistry), Aca­
demic Press, Inc., I l l Fifth Ave., New York, N.Y. 10003, monthly, B. 

Archiv fiir Mikrobiologie, Springer-Verlag, Germany, irregular, M i . 
Archiv der Pharmazie und Berichte der Deutschen Pharmazeutischen Gesellschaft, 

Verlag Chemie, GmbH, Pappelallee 3, Weinheim/Bergstr., Germany, monthly, P. 
Archiv fiir Toxikologie, Fuhner-Wieland's Sammlung von Vergiftungsfaellen, 

Springer-Verlag, Heidelberger Platz, 3, Berlin 31, Germany, irregular, T. 
Archives Beiges der Dermatologie et de Syphiligraphie, Dr. M . Craps, 153 rue 

Jourdan, Brussels 6, Belgium, quarterly, M . 
Archives of Dermatology (formerly AM A Archives of Dermatology), American 

Medical Association, 535 North Dearborn St., Chicago, 111. 60610, monthly, M . 
Archivio Italiano di Dermatologia, Venereologia e Sessulogia, L . Cappelli, Via Farini 

6, Bologna, Italy, bimonthly, M . 
Australian Journal of Dermatology, 149 Macquarie St., Sydney, Australia, semi­

annual, M . 
Bacteriological Reviews, American Society for Microbiology, Williams & Wilkins Co., 

Baltimore, Maryland 21202 quarterly, M i . 
Biochemical and Biophysical Research Communications, Academic Press, 111 Fifth 

Ave., New York, N . Y. 10003, monthly, B. 
Biochemical Clinics, Reuben H . Donnelly Corp., 466 Lexington Ave., New York, N . Y. 

10017, quarterly, B. 
The Biochemical Journal, Chemical Society, Burlington House, Picadilly, London 

W . l , England, monthly, B. 
Biochemical Pharmacology, Pergamon Press, Ltd. , Headington Hi l l Hall , Oxford, 

England, B, Pi . 
Biochemical Society, London, "Reports," c/o Medical Research Council, Park Cres­

cent, London W l , England, annual, B. 
Biochemische Zeitschrift, Springer-Verlag, Heidelberger Platz 3, Berlin 31, Germany, 

irregular, B. 
Biochemistry (USSR) (English translation of Biokhimiya), Consultants Bureau, 227 

West 17th St., New York, N . Y. 10011, monthly, B. 
Biochemistry, American Chemical Society, 1155 Sixteenth St., N . W., Washington, 

D. C. 20036, monthly, B. 
Biochimica et Biophysica Acta, Elsevier Publishing Co., P. O. Box 211, Amsterdam C, 

The Netherlands, 19 issues a year, B. 
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Biometrics, Journal of the Biometric Society (formerly Biometrics Bulletin), Man­
aging Editor, Biometrics, Uppergate House, Emory University, Atlanta, Ga. 30322, 
quarterly, S. 

Biometrika, Biometrika Office, University College, Gower St., London W C 1 , Eng­
land, semiannual, S. 

British Journal of Dermatology (formerly British Journal of Dermatology and Sy­
philis), H . K. Lewis & Co., Ltd. , 136 Gower St., London W C 1 , England, monthly, 
M . 

British Journal of Pharmacology and Chemotherapy, British Medical Association, 
Tavistock Square, London WC1, England, 9 issues per year, PL 

Bulletin of Pharmaceutical Research Institute (Osaka), Pharmaceutical Research In­
stitute, 350 Kosobe, Takatsuki City, Osaka, Japan, irregular, P. 

Bulletin de la Societe de Chimie Biologique, Masson & Cie., 8 nos. a year, B. 
Bulletin de la Societe Francaise de Dermatologie et de Syphilographie, Masson & 
Canadian Journal of Biochemistry (formerly Canadian Journal of Medical Sciences), 

National Research Council, Ottawa 7, Ontario, Canada, monthly, B. 
Canadian Journal of Microbiology, National Research Council, Ottawa 7, Ontario, 

Canada, bimonthly, M i . 
Canadian Pharmaceutical Journal, Canadian Pharmaceutical Association, Inc., Arnold 

Raison, ed., 175 College St., Toronto 2B, Canada, monthly, P. 
Clinical Pharmacology and Therapeutics (official publication of the American Thera­

peutic Society), C. V. Mosby Co., 3207 Washington Blvd., St. Louis, Mo. 63103, 
bimonthly, PL 

Colloid Journal (USSR) (English translation of Kolloidnyi Zhurnal), Consultants 
Bureau, bimonthly, C. 

Current Therapeutic Research, Therapeutic Research Press, Inc., 520 Fifth Ave., 
New York, N . Y. 10036, monthly, PL 

Dermatologica (formerly Dermatologische Zeitschrift), Verlag S. Karger A. -G. , 
Arnold-Bocklin-Strasse 23-25, Basel, Switzerland, monthly, M . 

Dermatologische Wochenschrift, Johann Ambrosius Barth Verlag, Salomonstrasse 
18B, Leipzig C I , Germany, weekly, M . 

Dermatology Digest, Dermatology Digest, Inc., 445 Central Ave., Northfield, 111. 
60093, monthly, M . 

Doklady—Biochemistry Section (English translation), (formerly Proceedings of the 
Academy of Sciences of the USSR, Section: Biochemistry), Consultants Bureau, 
227 W. 17th St., New York, N . Y. 10011, bimonthly, B. 

Drug and Cosmetic Industry, Drug Markets, Inc., 101 West 31st St., New York, N . Y. 
10001, monthly, P. 

Drug News Weekly, Fairchild Publications, 7 East 12th St., New York, N . Y. 10003, 
weekly, P. 

Drug Research Reports, "The Blue Sheet," (a specialized publication covering gov­
ernment activities in drug, medical and allied research fields), Drug Research 
Reports, Inc., 1152 National Press Bldg., Washington, D. C. 20004, weekly, P. 

Drug Topics, Topics Publishing Co., Inc., 330 W. 34th St., New York, N . Y. 10017, 
fortnightly, P. 

Drug Trade News; the newspaper for drug toiletries, sundries and allied industries, 
Topics Publishing Co., Inc., bimonthly, P. 

Enzymologia Acta Biocatalytica, Uitgeverij Dr. W. Junk, The Hague, Netherlands, 
irregular, E. 

Enzymologia Biologica et Clinica, Verlag S. Karger A. -G. , Arnold-Bocklin-Strasse 
23-25, Basel, Switzerland, quarterly, E. 

Facts and Comparisons, Facts and Comparisons, Inc., P. O. Box 8, Baden Station, 
St. Louis, Mo. 63115, loose-leaf service, monthly revisions, P. 

Hautarzt, Springer-Verlag, Heidelberger Platz 3, Berlin 31, Germany, monthly, M . 
Helvetica Physiologica et Pharmacologica Acta, Benno Schwabe & Co., Basel 10, 

Switzerland, 4 nos. a year, PL 
The Indian Journal of Pharmacy, Indian Pharmaceutical Association, "Kalam Kutir," 

3rd Floor, 213-219 Frere Rd., Fort, Bombay 1, India, monthly, P. 
Information Bulletin B.I.B.R.A., British Industrial Biological Research Association, 

Pergamon Press Ltd. , Headington H i l l Hall , Oxford, England, 9 issues per year, 
T, L . 

Journal of the American Medical Association, The Association, 535 North Dearborn 
St., Chicago, 111. 60610, weekly, M . 
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Journal of the American Pharmaceutical Association (formerly Journal of the Amer­
ican Pharmaceutical Association, Practical Pharmacy Edition), American Pharma­
ceutical Association, 2215 Constitution Ave., N . W., Washington, D. C. 20037, 
monthly, P. 

The Journal of Applied Bacteriology, (formerly Proceedings of the Society for Ap­
plied Bacteriology), Academic Press Inc. (London), Berkeley Sq., London W l , 
England, 3 issues per year, M i . 

Journal of Bacteriology, official organ of the American Society for Microbiology, W i l ­
liams & Wilkins Co., Baltimore, Md. 21202 monthly, M i . 

The Journal of Biochemistry (Tokyo), The Japanese Biochemical Society, c/o Depart­
ment of Biochemistry, Faculty of Medicine, Tokyo University, Bunkyo-ku, Tokyo, 
Japan, monthly, B. 

The Journal of Biological Chemistry, American Society of Biological Chemists, Inc., 
Mount Royal and Guilford Aves., Baltimore, Md., 21202, semimonthly, B. 

Journal of Colloid and Interface Science, Academic Press, 111 Fifth Ave., N.Y., N.Y. 
10003, monthly, C. 

The Journal of General Microbiology, Cambridge University Press, Bentley House, 
200 Euston Rd., London NW1, England, 4 vols, per year, M i . 

Journal of Investigative Dermatology, Williams & Wilkins Co., Baltimore, Md. 21202, 
monthly, M . 

Journal of Lipid Research, E. H . Ahrens, Jr., ed., Rockefeller Institute, New York, 
N . Y. 10021, bimonthly, L i . 

Journal of Medicinal Chemistry (formerly Journal of Medicinal and Pharmaceutical 
Chemistry), American Chemical Society, 1155 Sixteenth St., N.W., Washington, 
D. C. 20036, bimonthly, M , P. 

Journal of Clinical Pharmacology and the Journal of New Drugs, 1300 York Ave., New 
York, N . Y. 10021, bimonthly, Ph. 

Journal of Pharmaceutical Sciences (formerly Journal of the American Pharmaceutical 
Association, Scientific Edition) (Absorbed Drug Standards), American Pharma­
ceutical Association, 2215 Constitution Ave., N . W., Washington, D. C. 20037, 
monthly, P. 

The Journal of Pharmacology and Experimental Therapeutics, Williams & Wilkins 
Co., Baltimore, Md. 21202, monthly, Pi . 

Journal of Pharmacy and Pharmacology (formerly Quarterly Journal of Pharmacy 
and Pharmacology), The Pharmaceutical Society of Great Britain, 17 Bloomsbury 
Square, London WC1, England, monthly, P, PI. 

Kolloid-Zeitschrift und Zeitschrift fiir Poly mere (formerly Kolloid Zeitschrift), Dr. 
Dietrich Steinkopff Verlagsbuchhandlung, Saalbaustrasse 12, 6100 Darmstadt, Ger­
many, monthly, C. 

The Medical Letter, Drug and Therapeutic Information, Inc., 305 East 45th St., 
New York, N . Y. 10017, fortnightly, P, PI. 

Microbiology (USSR) (English translation of Mikrobiologiya), Consultants Bureau, 
227 W. 17th St., New York, N . Y. 10011, bimonthly, M i . 

Minerva Dermatologica (formerly II Dermosifilografo), Libreria Minerva della 
S.p.A. Edizioni Minerva Medica, Corso Braumante 83-85, Casella Postale 491, 
Torino, Italy, monthly, M . 

National Pharmaceutical Association Journal, National Pharmaceutical Association, 
Inc., Howard University College of Pharmacy, Washington, D. C. 20001, quarterly, 
P. 

Oil, Paint, and Drug Reporter, Schnell Publishing Co., Inc., 100 Church St., New 
York, N . Y. 10007, weekly, P. 

Pharmaceutical Journal, Pharmaceutical Society of Great Britain, 17 Bloomsbury 
Square, London WC1, weekly, P. 

Pharmacological Reviews, Williams & Wilkins Co., Baltimore, Md. 21202, quarterly, 
PI. 

Pharmacology and Toxicology (USSR) (English translation of Farmakologiya i Toksi-
kologiya), Consultants Bureau, bimonthly, PI, T. 

Pharmazeutische Zeitung, Vereinigt mit Apotheker-Zeitung (formerly Pharmazeutische 
Zeitung-Nachrichten), Govi-Verlag GmbH, Postfach 7708, Frankfurt am Main, 
Germany, weekly, P. 

Rheologica Acta, Dr. Dietrich Steinkopff Verlag, Saalbaustrasse 12, 6100 Darmstadt, 
Germany, irregular, PC. 

Rheologie, Brazil Instituto Nacional de Technologia, PC. 
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Rheology Bulletin (Society of Rheology), American Institute of Physics, 335 East 
45th St., New York, N . Y. 10017, irregular, PC. 

The Schoch Letter, Current News in Dermatology, The Schoch Letter, 1310 Medical 
Arts Building, Dallas, Tex., monthly, M . 

Skin, A Journal of Dermatology, Western Medical Publications, 1721 West Olympic 
Blvd., Los Angeles, Calif. 90015, monthly, M . 

Technometrics; a journal of statistics for the physical, chemical, and engineering 
sciences, American Statistical Association, 810 18th St., N.W., Washington, D. C. 
20036, quarterly, S. 

Toxicology and Applied Pharmacology, Academic Press, 111 Fifth Ave., New York, 
N . Y. 10003, bimonthly, Pi , T. 

Transactions of the St. Johns Hospital Dermatological Society, C. D. Calnan, ed., 
Wilding & Son, Ltd. , 33 Castle St., Shrewsbury, England, semiannual, M . 

Zentralblatt fiir Bakteriologie, Parasitenkunde, Infektionskrankheiten und Hygiene, 
Abteilung II: V E B Gustav Fischer Verlag, Villengang 2, 69 Jena, Germany, 
monthly, M i . 

Zeitschrift fiir Haut- und Geschlechtskrankheiten, Grosse Verlag GmbH Baseler-
strasse 67, 1 Berlin, Germany, semimonthly, M . 

Zeitschrift fiir Physiologische Chemie, Walter de Gruyter & Co., Woyrschstrasse 13, 
45 Berlin W35, Germany, irregular, B. 

Patent Classes and Subclasses 

Most all patents relating to cosmetics and toilet goods will be found in Class 
167, Medicines, Poisons, and Cosmetics, and Class 132, Toilet. The following list 
is a subject guide to this source. 

Class Subclass 
Antiperspirants 
Bath Oils 
Bath Salts 
Combs 
Compacts 
Cosmetic Applicators 
Cosmetic Preparations 
Creams 
Dentifrices 
Deodorants 
Depilatories 
Detergent Compositions 
Essential Oils 
Eye Make-up 
Face Cosmetics 
Hair Conditioners 
Hair Curlers 
Hair Dressing Compositions 
Hair Dyes and Dyeing; Hair Coloring 

167 
167 
167 
132 
132 
132 
167 
167 
167 
167 
167 
252 
260 
167 
167 
167 
132 
167 

90+ 
90 
86 
11 + 
82, 83 

Hair Wigs 
Lipstick Compositions 
Lipstick Container 
Lipstick Shaped Applier 
Lotions 
Make-up Base 
Make-up Boxes 
Manicure Nippers 
Manicure Shears 

Hair Nets 
Hairpins 
Hair Spray (Aerosol) 
Hair Waving; Permanent Waves 

132 
132 
167 
206 
132 
167 
167 
132 

30 
30 

8 
132 
132 
167 

88.7 
85+ 
91 
93 
90+ 
89 
89+ 

236.6 
85 
90+ 
87 
31 
87 
88 
10+ 
49 
50 
87.1 
87.1 

7 
53+ 
85 
56 
88.7 
91 
85 
79+ 
28 
29 
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Manicuring Devices 132 73+ 
Mascara 167 85 
Mouth Wash 167 93 
Nail Enamel 167 85 
Nail Enamel Remover S 252 162+ 

\ 167 85 
Nail Brush 15 167 
Nail Buffer and File 132 76.4; 76.5 
Nails, Artificial 132 73 
Ointments 167 63 
Perfume 167 94 
Perfume Atomizer 239 355+ 
Powder 167 92 
Powder Box and Applicator 132 82; 83 
Powder Compacts 132 82; 83 
Powder Puffs 15 564 
Rouge 167 85 
Shampoo 252 89+ 
Shampoo, Therapeutic 167 87 
Shave Cream or Lotion 167 85 
Shave Lather 252 90 
Shave Soap 252 108+ 
Shaving Toilet Kits 132 80; 81 
Skin Bleach 167 91 
Skin Cosmetics and Toilet Preparations 167 90 
Soap Bar 252 174 
Soap Making 252 367+ 
Sunscreens, Sunburn Protecting 

Compositions 167 90 
Talcum Powder 167 92 
Toilet Kits 132 79+ 
Toilet Preparations 167 85 
Tweezers 128 353 

RECEIVED June 15, 1964. Updated 1967. 
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12 

Literature of Soaps and Synthetic Detergents 

E L S E L . S C H U L Z E 

4008 Flora l Ave., Cincinnati , Ohio 45212 

Written late in 1966, this paper records the literature on 
soaps, surfactants, and synthetic detergents up to that time. 
Some discussion of specific publications precedes a bibliog­
raphy of 300 items. The literature listed, and to some degree 
discussed, includes books, periodicals, abstracts, indexes, 
information services, patent publications, association publi­
cations, conference proceedings, and a few selected articles. 

Soap has been used as a cleansing agent since the second century A . D . W e 
were wel l into the present century before much attention was directed to 

the cleansing properties of the surfactants and the detergent combinations 
prepared from them. Once launched, however, the new cleaning preparations 
gained rapidly in favor. By 1953 annual detergent sales in the United States 
had surpassed those of soap. 

Since the principal use of both soaps and synthetic detergents is for 
cleansing, these materials, though dissimilar in composition, are usually dis­
cussed together. Ear ly sources of information on cleansing agents, of course, 
deal primarily with soaps. Current sources generally serve for soap as wel l as 
detergents. 

The literature treated here w i l l include books, periodicals, abstracts, 
indexes, information services, patent publications, association publications, 
proceedings of international conferences, and a few selected articles from 
periodicals. Some discussion of particular publications in most of these 
categories precedes the more comprehensive listings in the bibliography at 
the end of this discussion. 

Books 

The book section of the bibliography is far from complete. It is intended, 
however, to include the titles most commonly or most usefully consulted in the 
field. Many of the works selected are out of print, but they can be found in 
large libraries. 

231 
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Good, modern books on soap are scarce. In the early literature, however, 
there are books, such as those by Lewkowitsch, Lamborn, and El l i s , which 
may be considered classics today. These are listed under History and Back­
ground and are usually consulted currently only when a date must be estab­
lished for an early process or when an illustration of an old piece of equipment 
is wanted. Under the same heading the treatises by Merklen and by Lawrence 
merit special notice as background publications. 

Later soap books of perhaps special value are those by Hefter-Schonfeld, 
Ubbelohde-Heller, Thomssen and McCutcheon, and Davidsohn. Moreover, a 
number of books on colloids and surface chemistry, such as those by M c B a i n , 
Alexander, and Osipow, are of great interest to soap chemists. Some of the 
best modern information on soap is found in the Kirk-Othmer Encyclopedia, 
in Encyclopaedia Britannica, and in appropriate sections of the books by 
Bailey, Dixon and Fisher, and Shreve. Both Ell iott and Braun contain good 
reviews on metallic soaps. 

Useful books concerned with synthetic detergents are those by Stupel, 
Schwartz et al., Lindner, McCutcheon, Shinoda, Moill iet et al, Schonfeldt, 
and Gawalek. Good accounts also appear in the Kirk-Othmer Encyclopedia. 

Final ly the book list records a group of titles on related topics, such as 
raw materials, by-products, and other miscellaneous matter of interest to soap 
and detergent chemists. The works by Gilbert, Topchiev, V a n Wazer, and 
Miner and Dalton are possibly of special interest. Also included are books on 
sequestering agents. Such compounds are important in the study of detergent 
builders. 

Dictionaries, Glossaries, Handbooks 

Attention is drawn to the Detergents and Emulsifters Annual, listing de­
tergents by tradenames with information on each. McCutcheons card service, 
"Synthetic Detergents F i l e , " supplies similar information at shorter intervals. 
The volumes by Zimmerman and Lavine, the dictionary by Rose and Rose, 
and the Technical Manuals of the A A T C C also are means of locating sur­
factants and detergents by tradename. The works by Rompp and by Sisley are 
especially helpful for finding foreign products by tradename. 

Analysis, Testing, and Standards 

For the analytical chemist working with soaps and detergents useful 
guides are the annually revised loose-leaf collection of the American O i l Chem­
ists' Society, the A S T M Standards, the English translation of Hummel , and 
the volume by Rosen and Goldsmith. 

Kirk and Stupel report studies on the action of soaps and detergents on 
the skin (listed in the book section). 

The U.S . General Services Administration and the U.S. Department of 
Defense are sources of most of the specifications formulated for soaps and 
detergents. 
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Periodicals 

The listing of periodicals in the bibliography has, with few exceptions, 
been limited to those dealing specifically with the subject under consideration. 
Many other periodicals in the fields of the various branches of chemistry, as 
wel l as in the fields of bacteriology, biology, chemical engineering, home eco­
nomics, laundering, medicine (especially dermatology and toxicology), pack­
aging, and water pollution, are also of continuing interest to the chemist working 
with soaps and detergents. Such publications are just too numerous to list. 

Chemical and Engineering News, Industrial and Engineering Chemistry, 
and Oil, Paint and Drug Reporter have been included because of their impor­
tance in supplying general, industrial, and price information, respectively. In 
addition to those periodicals obviously pertinent by title, as Detergent Age and 
Soap and Chemical Specialties, a few periodicals giving good coverage should 
be noted. These are Fette, Seifen, Anstrichmittel, Journal of the American Oil 
Chemists9 Society, and Tenside. One journal wi th an especially pertinent title 
has been omitted in the listing. It is the Journal of Detergents, published 
briefly and irregularly in the past by L . and J . Zakarias in Bristol, England. 
Copies have been difficult to obtain. 

Abstracts, Indexes, and Information Services 

Most of the major abstracting and indexing publications in science, tech­
nology, and business are useful at one time or another in searching for infor­
mation on soaps and detergents. For this reason the listing of these publications 
in the bibliography has been generous. Even so, additional titles could wel l 
have been included. 

The Clearinghouse for Federal Scientific and Technical Information (U.S. 
Department of Commerce) is the supplier of numerous P B , A D , and other 
reports with applications in the soap and detergent field. Lists of these reports 
are available from this agency. Abstracts of the reports appear in U.S. Gov­
ernment Research and Development Reports. The Clearinghouse's Govern­
ment-Wide Index also provides means for locating pertinent reports. 

Another Clearinghouse publication worthy of special mention is Technical 
Translations. Originated by the Special Libraries Association, it was a semi­
monthly record of translations, contributed by workers in science and industry. 
In 1967 it ceased publication and was superseded by Translations Register-
Index. 

As a general listing of publications, the Monthly Catalog of U.S. Govern­
ment Documents is occasionally fruitful in producing titles of documents rele­
vant to soaps and detergents. In addition, useful bulletins on laundering and 
cleaning can be requested from the U.S . Department of Agriculture, Office of 
Information, and from some of the related State Experiment Stations. 

Special attention should be directed to Chemical Abstracts, section 46 
(Surface-Active Agents and Detergents) since 1967. From 1963-66 such 
abstracts appeared in section 53, in 1962 in section 42, and earlier in section 27. 
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Also worthy of note is the Annual Review of the Literature on Fats, Oils, 
and Detergents, appearing each year in the Journal of the American Oil Chem-
ists' Society, as wel l as the monthly abstract section in that journal. 

The Reports on the Progress of Applied Chemistry include good annual 
reviews on soaps and detergents. 

For quick location of quite current information, Chemical Titles, Applied 
Science and Technology Index, Business Periodicals Index, and Readers' Guide 
to Periodical Literature are useful. 

Patent Publications 

The patent literature of soaps, surfactants, and detergents is extensive. 
The official patent journals of various countries are the basic sources of infor­
mation on patents. Since titles and publishers of these official publications are 
recorded in the front section of the 1961 " L i s t of Periodicals" abstracted by 
Chemical Abstracts, the journals were not entered in the listing of patent 
publications here. The one exception is the Official Gazette of the U.S. Patent 
Office, which deserves special mention. 

Descriptions of patents on soaps, detergents, and related topics in the 
Official Gazette fal l largely in various subclasses of Class 252 (Compositions), 
Class 260 (Chemistry, Carbon Compounds) , and Class 8 (Bleaching and 
Dyeing, etc.). It should be noted, however, that patents on these subjects may 
also be found in other classifications, depending on subject emphasis. 

In addition to the official journals, there are a number of secondary sources 
of patent information available. For instance, some of the usual abstracting 
and indexing publications already mentioned include patents in the fields they 
cover. Other special compilations and services are described below. 

The Uniterm Index to Chemical Patents is useful for its modern-type sub­
ject index to U .S . patents in the field of chemistry. Publication has been con­
tinuous since 1950, and the years 1946-1949 are covered by an expanded 
title index. 

The lengthy titles of the large compilations by Interdex Corp., and by 
Rowman and Littlefield are sufficiently descriptive of their usefulness to the 
patent searcher. 

For certain foreign patents the Derwent services provide helpful current-
awareness tools and search aids. 

Moser-Verlag, of Garmisch-Partenkirchen in West Germany, has issued a 
number of reviews of patents on subjects relating to soaps and detergents. 
Examples of these are the compilations by Manneck. 

Final ly the books by Mollering et al. and Mii l ler et al. are well-indexed 
sources of abstracts of earlier U.S . and foreign patents. The treatises by Weber 
and Martina and by Uhlein , listed under Books, should also be noted here 
as sources of patent abstracts. 

Economics and Statistics 

Useful information on soaps and detergents is found in publications issued 
by various governments and states. The Bureau of the Census of the U.S . 
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Department of Commerce, the U.S. Department of Agriculture, and the U.S. 
Tariff Commission supply much of the statistical information on these products 
and their raw materials. A report series of interest from a foreign government 
is that issued periodically by the British Ministry of Housing and Loca l Gov­
ernment on the problem of detergents in water pollution. 

Association Publications 

Domestic associations concerned in part or entirely with the field of soap 
and detergents are, in alphabetical order, the American Association of Textile 
Chemists and Colorists ( A A T C C ) , the American Chemical Society ( A C S ) , 
the American Institute of Chemical Engineers ( A I C h E ) , the American O i l 
Chemists' Society ( A O C S ) , the American Society for Testing and Materials 
( A S T M ) , the American Standards Association ( A S A ) , the Association of 
Official Analytical Chemists ( A O A C ) , the Chemical Specialties Manufacturers 
Association ( C S M A ) , the Manufacturing Chemists' Association ( M C A ) , and 
the Soap and Detergent Association ( S D A ) . Appropriate publications of these 
organizations are listed in the bibliography by their titles under suitable 
headings. 

The annual Technical Manuals of A A T C C were mentioned previously for 
their useful alphabetical lists of tradenames of surfactants with accompanying 
names of manufacturers. In addition, the manuals contain other helpful infor­
mation, such as description of methods of evaluating wetting agents and 
description of washing tests. 

The many journals and other publications of the A C S carry much infor­
mation for workers in soaps and detergents. Attention here is called only to 
the annual "Facts and Figures" issue of Chemical and Engineering News, 
which includes statistics of the soap and detergent industry. 

Among numerous useful publications of the A I C h E , the monograph by 
Marshall on spray drying is of particular interest (listed under Books). 

A l l A O C S publications are excellent sources of information on soaps and 
detergents, particularly the "Official and Tentative Methods," the Annual 
Review of the Literature of Fats, Oils, and Detergents, and the Journal. To 
these must be added the annual Lectures of the Short Course, usually pub­
lished in the Journal of AOCS, as wel l as in reprint form. The lectures are 
reviews of particular areas of oi l , fat, soap, and detergent chemistry. 

Both A S T M and A S A supply standards on soaps. In Part 22 of the annual 
Standards, A S T M also publishes methods for testing soaps and detergents and 
provides a good set of current definitions of terms used in the soap and 
detergent industry. 

In both its Journal and its book on "Official Methods of Analysis," the 
A O A C contributes considerably to the analytical chemistry of oils and fats. 

The published proceedings of the mid-year and annual meetings of the 
C S M A include many articles of interest to soap and detergent chemists. 
Papers in the Detergent and Cleaning Compounds Division are particularly 
important. C S M A also provides its members with occasional booklets and 
bulletins. 
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The "Chemical Safety Data Sheets" of M C A discuss hazards and proper 
methods of handling of some of the raw materials used in the manufacture of 
soaps and detergents. 

S D A compiles statistics of the industry, releases papers delivered at annual 
meetings, and supplies members with miscellaneous literature. Especially 
useful as current-awareness tools are the Periodical and Literature Digest for 
Soap and Detergent Executives and the alternately appearing Technical and 
Materials News Supplement. These bulletins summarize current literature of 
interest to the particular readers served. 

Selected Articles 

The scope of this paper could have been profitably enlarged to include 
references to many important individual articles in the periodical literature. 
Time and space do not permit the addition of more than a few examples of 
such articles. Those recorded in the Bibliography may be regarded as land­
marks in the progress of the soap and detergent field. 
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Patents 

Class 252 Compositions 
89 Detergents (for use on solid materials) 
90 Packages or heterogeneous arrangements 
91 Impregnated or coated with detergents 
92 Separate soap containing and non-soap zones 
93 Wrapped or encased soaps 
94 With chemical bleachant, oxidant, or reductant 
95 Oxidant containing 
96 Soap (water-soluble fatty acid or rosin) containing 
97 Water-soluble inorganic B, Si, or P compound containing 
98 NH3, amine, or nitrogen base compound containing (except proteins) 
99 Water-soluble inorganic B, Si, or P compound containing 

100 Acidic 
101 HNO3 or aqua regia containing 
102 NH3, amine, or nitrogen base compound containing (except proteins) 
103 Alkaline 
104 Solvent (physical or chemical) containing 
105 Reductant containing 
106 Antiseptic, insecticide, or biocide containing 
107 Soap (water soluble fatty acid or rosin) containing 
108 Soap (water-soluble fatty acid or rosin) containing 
109 Water-soluble inorganic B, Si, or P compound containing 
110 NH3, amine, or nitrogen base compound containing (except proteins) 
111 Physical non-water solvent containing 
112 Water insoluble abradant, wax or filler containing 
113 Water-insoluble abradant, wax or filler containing 
114 Physical non-water solvent containing 
115 Water-insoluble abradant, wax or filler containing 
116 Water-insoluble abradant, wax or filler containing 
117 NH3, amine, or nitrogen base compound containing (except proteins) 
118 Physical non-water solvent containing 
119 Water-insoluble abradant, wax or filler containing 
120 Water-insoluble abradant, wax or filler containing 
121 Organic sulpho-compound containing 
122 Physical non-water solvent containing 
123 Water-insoluble abradant, wax or filler containing 
124 Organic and inorganic type 
125 Organic type 
126 Hydrocarbon or halohydrocarbon containing 
127 Non-hydrocarbon non-soap organic compound containing 
128 Water-insoluble abradant, wax or filler containing 
129 Organic and inorganic type 
130 Organic type 
131 Inorganic type 
132 With other organic, plant, or animal matter or compound 
133 With inorganic compound or element 

(except alkali-metal hydroxides and carbonates and water) 
134 Shapes or structures 
135 Water-soluble inorganic B, Si or P compound containing 
136 Acidic 
137 NH3, amine or nitrogen base compound containing (except proteins) 
138 Organic sulpho-compound containing 
139 Physical non-water solvent containing 
140 Water-insoluble abradant, wax or filler containing 
141 Water-soluble cyanides or cyanates containing 
142 Acidic 
143 Physical non-water solvent containing 
144 Water-insoluble abradant, wax or filler containing 
145 Water-insoluble abradant, wax or filler containing 
146 With corrosion inhibitants 
147 Compounds of elements other than C, H , O, N , S, CI, Na, and K con­

taining 
American Chemical Society 

Library 
1155 16th S t , N.W. 

Washington, OX. 200SI 
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148 Organic nitrogen compound containing 
149 Thio organic compound containing 
1 5 0 Thiazole nucleus containing 
151 Organic sulphur compound containing 
1 5 2 NH3, amine or nitrogen base compound containing (except proteins) 
1 5 3 Physical non-water solvent containing 
154 Water-insoluble abradant, wax or filler containing 
1 5 5 Water-insoluble abradant, wax or filler containing 
1 5 6 Alkaline 
1 5 7 Gas-generative 
1 5 8 Physical non-water solvent containing 
1 5 9 Water-insoluble abradant, wax or filler containing 
160 Water-insoluble abradant, wax or filler containing 
161 Organic sulpho-compound containing 
162 Physical or chemical non-water solvent containing 
1 6 3 Abradant, wax, cellulose ester, inorganic solid or filler containing 
164 With oxygen organic compounds 
165 With organic compounds of other than C, H , and O 
166 With hydrocarbon solvents 
167 With hydrocarbon solvents 
168 Wax or cellulose-ester and abradant, inorganic solid or other 

filler containing 
169 Wax or cellulose-ester containing 
170 Oxygen organic compound containing 
171 Organic compounds of other than C, H , and O containing 
172 Non-hydrocarbon substances containing 
1 7 3 Aqueous 
174 Shapes or structures 
1 7 5 Water-Softening or Purifying or Scale-Inhibiting Agents 
176 Packages or heterogeneous arrangements 
177 Antiseptic, germicide or biocide containing 

Colloids 
3 5 1 Wetting, emulsifying, dispersing or stabilizing agents 
3 5 2 Organic and inorganic agents containing (except water) 
3 5 3 Organic sulphoxy compound containing 
3 5 4 Protein or carboxylic compound containing 
3 5 5 Organic amine, amide or N-base containing 
3 5 6 Protein or carboxylic compound containing 
3 5 7 Organic amine, amide, or N-base containing 
3 6 7 Soaps (Alkali-Metal Salts of Water-Insoluble Fatty or Rosin Acids) 
3 6 8 Products 
3 6 9 Including saponification 
3 7 0 With subsequent operations 
3 7 1 Apparatus only 

Patents of interest may also appear in Class 2 6 0 , Chemistry, Carbon Compounds 
(subclasses 105 , 4 1 3 , 5 0 3 + , 6 0 6 . 5 , 6 8 6 ) , in Class 8, Bleaching and Dyeing, and 
elsewhere. 
R E C E I V E D November 2 3 , 1966. Updated 1968. 
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Literature of Waxes and Polishes 

E. H. McMULLEN 

S. C. Johnson & Son, Inc., Racine, Wis. 

Although waxes are abundant in nature and have been used 
by man from early times, there is no clear-cut literature of 
this field. Except for two books on waxes in general and a 
few on specific waxes, the major access to this literature is 
through Chemical Abstracts. A broad spectrum of books 
and periodicals is encountered in scanning Chemical Ab­
stracts for references on wax. Sources of basic formulas 
for various types of polishes are given. The use of emulsion 
polymers in the newer self-polishing floor waxes has brought 
a new group of periodicals into the wax chemist's library. 
A bibliography of books and periodicals useful to this field 
is included. 

W ax is as old as man. The Egyptians in 4200 B . C . found numerous and 
varied uses for beeswax. For example, they used it to preserve mummies: 

the wrappings which encased the corpse were first dipped in a wax solution, and 
wax was used in sealing the coffin. The sculptured portrait of the deceased, 
which decorated the cover of the coffin, was often modeled in wax and painted 
with pigmented beeswax. This process of mixing pigments with beeswax and 
applying it with a heated spatula was later called "encaustic." The Egyptians 
are also known to have made square wax writing tablets that could be rubbed 
down and reused. Several tablets were often fastened together with fiber; these 
wax tablets were the forerunners of modern books. 

Wax is the term originally applied to the material now known as beeswax. 
Chemically, it is defined as an ester of a long chain fatty acid and a long chain 
alcohol. In actual use, however, it has taken on a broader significance and is 
used to include materials which have waxy physical characteristics even though 
they may not be waxes from the chemical standpoint. 

This discussion is limited to non-petroleum waxes of natural origin. Even 
so, the technical literature is abundant but scattered through a broad spectrum 
of books and periodicals. The bibliography wi l l list the more important of these. 

249 
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Books 

The best book on the general subject of waxes and polishes is "The Chem­
istry and Technology of Waxes" by A . H . Warth. In the author's words "this 
book was prepared to provide a ready reference work for chemists and indus­
trialists who require a knowledge of waxes in their line of endeavor, and for 
those students and technicians who may wish to extend their background in a 
field with which they are not familiar." Most of the waxes which have been 
described in the literature are included in this book. Also included are applica­
tions and uses of the waxes in various industrial applications. 

Bennett's "Industrial Waxes" presents a comprehensive survey of all the 
types of waxes found in industry. He discusses sources, preparation, properties 
and uses. Earlier works by Bennett are listed but are not as highly regarded as 
"Industrial Waxes." His "Chemical Formulary Series" lists many formulas for 
polishes and other wax-containing products. Most of these should be considered 
as a guide to a chemist rather than the formula of an ideal product. 

Davidsohn's "Polishes and Cleaning Materials" is a guide to the under­
standing of principles essential to the manufacturer and the chemist active in 
the field of polishes and cleaning materials. It discusses the theory of emulsions 
and polishes as well as their manufacture. Another publication of interest, 
although not strictly a book, w i l l be described briefly. "Vom Wachs" was issued 
to the trade in several parts by Farbwerke Hoechst A G . It is a beautifully 
illustrated, including many pictures in color, history of wax and the use of wax 
in the arts as wel l as industry in general. 

"The Encyclopedia of Chemical Technology" edited by Kirk and Othmer 
contains informative articles on waxes and polishes. Woo l wax is more com­
pletely covered in Truter's "Woo l W a x " than any other type of wax in a single 
book, although Root's "Beeswax" and Carvalho's "Ensaios sobre a Carnaubeira" 
do a fair job for beeswax and carnauba wax respectively. The latter's chief fault 
is that much work on the composition of carnauba wax has been carried out 
since its publication, and this portion of the book is out-of-date. Some of this 
later work is still unpublished. 

Ivanovszky's "Wachs-Enzyklopadie" and Ludecke's "Taschenbuch fiir die 
Wachsindustrie" round out the books of value. Most others are only of historical 
interest. Two of these deserve mention here, however, although their primary 
value is in the related field of oils and fats. They are "Chemical Technology of 
Oils, Fats and Waxes" by Lewkowitsch and Hilditch's "Industrial Chemistry of 
the Fats and Waxes." 

Scientific Journals 

There is no publication devoted exclusively to the field of waxes, and 
through the years papers on this subject can be found in a wide variety of 
journals. A cursory glance at the bibliographies in Warth's book and Bennett's 
"Industrial Waxes" shows references in familiar journals throughout the world. 
Included are Journal of the American Chemical Society, Industrial and Engi­
neering Chemistry, Journal of the Chemical Society, Journal of Science of Food 
and Agriculture (Abstract Section), Australian Journal of Chemistry, Berichte, 
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Annalen, Recueil des Travaux Chimiques, Helvetica Chimica Acta, Gazzetta 
Chimica Italiana, Journal of the Agricultural Chemical Society of Japan, and 
Journal of the Russian Physical Chemistry Society. 

In the U.S . in recent years most articles on the chemistry of waxes may 
be found in the Journal of the American Oil Chemists' Society, and those on the 
application or use of waxes and polishes in Soap and Chemical Specialties. Many 
of these papers and some not printed elsewhere may also be found in the 
Proceedings of the Chemical Specialties Manufacturers' Association. Aerosol Age 
should be examined for technical information on pressurized polishes. Foreign 
journals which frequently carry articles on waxes include Fette Seifen Anstrich-
mittel and Seifen-Ole-Fette-Wachse. Oil, Paint and Drug Reporter has current 
market information on waxes. 

At the current time, polymers are being used extensively in the manufac­
ture of polishes. Thus many of the journals on emulsions and polymers are 
useful. These include the Journal of Polymer Science, Journal of Colloid Sci­
ence, Journal of Physical Chemistry, Kolloid Zeitschrift, Journal of Russian 
Polymer Science, and others of this nature. It hardly needs to be pointed out that 
these journals do not give information on polishes as such but are extremely 
valuable in helping the chemist develop intermediates for use in these systems. 

Patents 

The world's patent literature has many patents on refining, purification and 
uses of waxes. The best access to this area is Chemical Abstracts. U .S . patents 
can be found in the classes and sub-classes listed in the bibliography. 

In summary, information pertaining to waxes and polishes is abundant but 
scattered throughout the literature. The most important single source, not only 
for the information it contains but also for its bibliography, is Warth's "The 
Chemistry and Technology of Waxes." 
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RECEIVED October 22, 1964. Updated 1968. 
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The Literature of Synthetic Dyes 

A R T H U R D. O L I N 

Toms River Chemical Corp. , Box 71, Toms River, N. J. 08753 

In more than 100 years the synthetic dye industry has devel­
oped an extensive and valuable literature. A measure of the 
more important periods can be correlated with the dates of 
discovery for 3300 commercial dyes. The searcher must know 
the searchable quantities and the inherent difficulties in the 
commercial, trivial, and systematic nomenclature as well as 
the main classification systems. Sources such as special in­
dexes, PB reports, reference works, abstracts, and patents 
are particularly important. Through C h e m i c a l Tit les the 
leading journals can be determined. A compilation of recent 
books and pertinent journals is given in the accompanying 
bibliography. 

W e know that the dye industry is over a century old, but how old is its 
literature? Perhaps an answer may be gleaned by examining the most 

important dyes that have been or are now manufactured. About 2300 of the 
3300 dyes of known structure covered in the second edition of the "Colour 
Index" have their dates of discovery listed. More dyes were discovered be­
tween 1890 and 1899 than in any other decade, and before the turn of the 
century almost one-half of the dyes in the index were known. Furthermore, 
since the 1930's and up to about the middle of the 1950's only a little more than 
10% of these dyes were developed. W i t h the increased competition in recent 
years and with the development of specialized dyes for new fibers, there has 
probably been an appreciable upturn in dye discoveries, though much smaller 
than in the fabulous 1890's. The most important contemporary dyes are, for the 
most part, of ancient vintage. W e may logically conclude that the dye industry 
and probably its original literature is old and has been published in German. 
Basic sources, then, wi l l have to include much in the old German journals, 
patents, and books. It is also likely that dye intermediates followed a similar 
historical development. 

In discussing the sources which best serve the purposes of information 
retrieval in the field of dyes, we are limited to material related to the chemistry 
of dyes and less to their application. Several authors (3, 9) and "The Chemistry 
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of Synthetic Dyes and Pigments," edited by H . A . Lubs, have published valu­
able and comprehensive bibliographies of the chemistry and application of dyes 
and related materials. Therefore, this discussion concentrates on the qualitative 
aspects of some important examples drawn from the large mass of older sources 
as wel l as the more recently available information. 

Searchable Quantities 

The first step in retrieving information is to designate searchable quan­
tities. For dye intermediates a wide variety of aromatic organic compounds 
running the range of types such as benzene, naphthalene, anthracene, and 
higher polycyclic derivatives as wel l as a host of heterocyclic materials are 
included. Obviously the nomenclature w i l l vary accordingly, and to this must 
be added the further complication of many common names, trivial names, and 
foreign designations. 

Fortunately there are ways of "decoding" these products. Thus, these 
trivial names are nicely related to chemical names in Chapter 13 of "The 
Chemistry of Synthetic Dyes and Pigments." A bibliography of other dictionar­
ies of trivial names is also included. In Volume 3 of the "Colour Index" there are 
an empirical formula index, through which a Chemical Abstracts (CA) name 
and alternate systematic and trivial names may be found, and a valuable inter­
mediate index, where the C A names of most dye intermediates are listed with 
their structures, molecular weights, and melting points. Many trivial and 
systematic names are cross-indexed. The indexes of C A are also extensively 
cross-indexed. 

The dyes themselves are often much more complicated than the inter­
mediates from which they are derived. Some dyes are mixtures while others, 
such as aniline and sulfur colors, are still of unknown structure. Almost all 
of them have a multiplicity of trade names, since many dye manufacturers 
make and market the same dyes. Classical, trivial , systematic, former I .G. 
Farbenindustrie and "Colour Index" names and numbers are known. Some C A 
names are useful but these are often unwieldy because of the complicated 
structures involved. 

Searchable quantities in these cases may be any or all of these names, and 
it is important to determine all the synonymous designations. This can be done 
by inspecting C A , Patterson's " R i n g Index," and the "Glossary of Trade Names" 
used by the I .G. (8) . A lexicon of trivial names of organic compounds to be 
published by the Synthetic Organic Chemicals Manufacturing Association 
( S O C M A ) and C A may shed more light on this situation. Fortunately, cor­
relation of all trade names with structure (when known) and an application 
name and number are possible through the "Colour Index." Starting with the 
indexes of C A V o l . 56 all dyes were indexed by both chemical and "Colour 
Index" names. 

Searching is often done according to the classification of dyes on an appli ­
cation or chemical basis. Many methods of classification have been proposed, 
and though they all suffer from certain defects and overlap to a great extent, 
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the systems employed in the "Colour Index" are perhaps the most popular. 
The classes set up there are wel l defined, and each is preceded by a compre­
hensive explanation. 

Indexes 

Published jointly by the American Association of Textile Chemists and 
Colorists and the Society of Dyers and Colourists (England) the "Colour 
Index" is probably the most important reference work for the majority of 
chemists in the dye field. In its four volumes and 4856 pages the structures 
of about 3290 dyes and a great many intermediates are given. For each dye 
this work provides information on all trade names; a special "Colour Index" 
(CI ) name related to its application; a C I number to identify its structure as 
wel l as syntheses or methods of manufacture; literature references; cross refer­
ences to older dye indexes such as the "Colour Index," 1st edition, or Schultz's 
"Farbstofftabellen;" application and chemical properties; uses, and tests. 

The "Colour Index" also include articles on the history, development, 
and uniqueness of each class of dyes as wel l as extensive bibliographies. The 
designations utilized find wide application, as evidenced by their use in both 
Chemical Abstracts and the U . S. Tariff Report. Small supplements have been 
published at quarterly intervals, and a 1124-page supplement was issued in 
1963. 

The annual "Technical Manual and Yearbook" of the American Associa­
tion of Textile Chemists and Colorists is a useful supplement to the "Colour 
Index." It gives the trade names of American dyes and their C I names and num­
bers. In addition, latest test methods are reported, and a valuable bibliography 
of current periodical and book literature indexed by subject and author is 
included. 

PB Reports 

Many reports and documents were obtained from Germany after W o r l d 
W a r II which were later published by the Publication Board (PB) of the Office 
of Technical Services whose name has since been changed to Clearinghouse 
for Federal Scientific and Technical Information. These reports are composed 
of over one-quarter mill ion documents, a large portion of which are related to 
chemistry. Many of these were obtained by the American F I A T (F ie ld Infor­
mation Agency Technical) and British BIOS (British Intelligence Objectives 
Subcommittee) groups. 

The voluminous reports from the dye industry, captured between 1945 
and 1947, contain valuable data on industrial processes of dyes and inter­
mediates including engineering and research and development information. 
Because these reports were taken from the whole I .G. Farbenindustrie complex 
and covered many years of German preeminence in the field, they may be 
considered primary, comprehensive sources. 
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Unfortunately their wealth of information is inadequately indexed and 
difficult to search. However, correlation indexes for the P B numbers of all 
BIOS and F I A T reports are available, as are page-by-page indexes for which 
broad subject classifications are given. A good list of the important P B reports 
on dyes and intermediates can be found in Chapter 14 of "The Chemistry of 
Synthetic Dyes and Pigments." The "Bibliography of Indexes to German 
Chemical Products" including the I .G. Farbenindustrie Index Cards (1) may 
prove valuable. Most of the names used are the I .G. names and may be found 
in the "Colour Index." Many books and reference works such as the "Colour 
Index," "Encyclopedia of Chemical Technology," and "The Chemistry of 
Synthetic Dyes and Pigments," as well as patents and journal articles, give 
citations to the P B reports. Frequently dye manufacturers' libraries where this 
information is constantly searched have developed their own extensive formula 
and subject indexes. 

Reference Works 

The best known reference work in organic chemistry is, of course, " B e i l -
stein's Handbuch der Organischen Chemie." It is also one of the most impor­
tant sources for information on the chemistry and properties of dyes and 
intermediates. However, its 35-year time lag limits its usefulness, especially 
for the small number of dyes and intermediates which have been described in 
the interim. Thus, the original fourth edition covered all organic compounds 
up to 1910, its first supplement extended this to 1919, and the second supple­
ment increased the coverage through 1929. A third supplement w i l l cover the 
literature through 1949, but as yet no books on aromatic compounds have 
been issued. 

Besides gleaning its information from the world's literature, Beilstein gives 
many references to the original German patents along with their volume and 
page locations in Friedlander (6) . Though this work is elaborately indexed 
and not readily handled (up to 4877 possible classes), the subject and formula 
indexes are complete. Even complicated dyes may be found readily either by 
using the formula index or by searching under their I .G. Farbenindustrie 
trade names in the subject index. 

Another reference work of value is "Elsevier's Encyclopaedia of Organic 
Chemistry." This work offers the searcher the advantages of an English text 
and literature coverage through 1940. O n the other hand, it is much less 
extensive than Beilstein and covers only a few parts of the field of organic 
chemistry. In Volume 12 there are 5700 pages on bicyclic compounds includ­
ing many naphthalene intermediates as wel l as azo dyes derived from them. 
The patent coverage, however, is not thorough, especially for volumes pub­
lished before 1951. Volume 13 covers much of the information from the 
journals on tricyclic condensed ring compounds, including many important 
anthraquinone dyes and intermediates. Volume 14, for which there are four 
supplements, covers tetracyclic and greater ring compounds and includes some 
patent references to carboxylic vat dyes and intermediates. 
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Abstracts 

Abstracts are among the important sources in searching the dye literature, the 
foremost being Chemical Abstracts (CA). U p to 1962 Section 25 contained the 
specific information on dyes and textiles, but these categories have now been 
separated. Thus, in 1962 dyes were covered in section 44 and textiles in sec­
tion 48. In 1963 these sections were redesignated as 46 and'47, respectively. 

CA 's remarkable indexes list dyes in various ways, including classical 
names, systematic names, "Colour Index" names, and I .G. Farbenindustrie 
names such as Indanthrene Red F B B or Celliton Fast Pink 4 B N . In the 1962 
index of CA, V o l . 56, the "Colour Index" names are a regular entry. Cross-
indexing is extensive, and the formula index is complete. 

The German Chemisches Zentralblatt is probably a much better source 
of literature and patents than CA for the earlier years, especially before C A 
was started in 1907. Subject indexing began in 1889 on a semiannual basis 
while annual formula indexing began in 1925. Other standard abstracts sources 
in English, German, and French are also useful. The literature of organic 
chemistry has been continuously abstracted since 1875. There are many fine 
discussions on using abstracts such as those in Crane, Patterson, and Marr's 
book (2). 

Special abstracts are produced by some of the larger European companies 
in the dye industry. Thus, there are companies whose extensive information 
departments regularly publish abstracts of patents and/or journals relating to 
their special interests. A fine example of such a publication is Farbenfabriken 
Bayer's, Fortschrittesbericht uber neue Veroffentlichungen auf dem Gebiete 
der reine und angewandten Chemie (4). The section of particular value is 
Gruppe E , Organische Farbstoffe, as wel l as Gruppe C. 

Other sources of special abstracts are some of the dye and dye application 
journals. The abstracts of both papers and patents under the heading, " I V . 
Raw Materials; Intermediates; Colouring Matters," in the monthly Journal of 
the Society of Dyers and Colourists are especially valuable. Those appearing 
in the American Dyestuff Reporter patent abstracts are usually related to dye 
application and textiles. 

Patents 

According to Crane, Patterson, and Marr (2) , "patents are the major 
sources of information regarding technological advances in chemistry." This 
is especially true for the dye field. Indeed, Venkataraman states in his book 
that "the literature of dyestuffs is largely in patents." Despite the academician's 
merited contempt for the unscientific aspects of patented information, they 
nevertheless represent a primary source of information on new and useful 
work. In searching the literature of dyes, patents frequently become the only 
available sources. 

First in this field are the old German patents. For this reason the collec­
tion of German patents begun by Paul Friedlander, entitled the "Fortschritte 
der Teerfarbenfabrikation und Verwandte Industriezweige" (6) , which covers 
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the years between 1877 and 1938 in 26 volumes, is the single most valuable 
source. The first year it covers coincides with the advent of the German 
patent system. F e w if any prior patents by German companies would exist 
before this date. The collection carries the ful l text of each patent and contains 
subject, patent, and numerical indexes for each volume. Subject indexes are 
organized by classes of dyes in each volume, and a small review of the ad­
vances during the period covered by that volume is given. However, the 
indexes in each volume are sketchy and limited to such an extent that one 
patent expert has described Friedlander as "a monumental example of inade­
quate indexing." The saving grace is its accurate numerical patent index as 
well as the citation of corresponding foreign patents. 

Throughout its long history of publication, its content has changed with 
the shift of emphasis from dyes to other synthetic organic materials. More 
recent coverage of German patents is found for the war years, 1939-1945, and 
1950-1 in Bayer and Stoetzer's "Deutsche Reichspatents aus dem Gebiete der 
Organischen Chemie." 

Most industrialized countries have some sort of patent laws, and for more 
recent work the more important patent systems must be consulted. Table I 
lists the classes under which dyes may be found. Several countries utilize the 
German patent system, and the Russians do indeed issue patents. In general 
Belgian patents are good starting points for a patent search since they are 
issued quickly (as photostats) without prior consideration of novelty. The 
quality of the classification system varies considerably, with the French being 
considered at the low end of the scale and the Swiss and German at the top. 
Reference to the patent literature may be obtained from the sources already 
discussed as wel l as from journals and other patents. Recently, the interna­
tional patent classification number, I .P .C. C 09 b, was assigned to dyes and 
intermediates. 

The classification system given in Table II for U.S . dye patents shows 
that 7 8 % fall into Class 260—the chemistry of carbon compounds—but only 
2 0 % of these are found in readily observable subclasses while the remaining 
5 8 % are scattered among many different subclasses. About 17% of the 
patents are in Class 8, and the only prominent subclass here is 55, accounting 
for only 6% of the dye patents. These statistics (based on patents issued 
during the first 25 weeks of 1962) illustrate some of the problems arising from 
the complicated U.S. classification system. Thus, a strict chemical type may 
be readily searched, but the dye usage is usually not apparent. Since 1947 
the references submitted in filing each U.S . patent have been included at the 
end of the published patent. 

Journals 

The only remaining primary source is the journal literature in which 
format most scientists prefer to find their information. Citations to this litera­
ture are, of course, found in abstracts, patents, reference books, and in the 
journals themselves. A relatively new source is the keyword in context, Chem-
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Table I. Foreign Patent Classifications for Dyes (5 ) 

Patent System Classification 

British Group I V 
French Class X I V - 2 
German Class 22 
Austrian Class 22 
Danish Class 22 
Dutch Class 22 
Norwegian Class 22 
Swedish Class 22 
Russian Classes 8 and 22 
Swiss Class G-37 

ical Titles, which was begun in 1961. Here articles of potential interest may 
be quickly located in the period of time between publication of the original 
article and its abstracts. 

To determine and rank these contemporary journals which are important 
sources of articles on dyes all the issues from 6 months of Chemical Titles dur­
ing 1962 were examined for the key words, dye, dyes, dyeing, dyed, and dye-
stuffs. A total of 166 papers of interest to workers in the synthesis of dyes 
were found. Obviously there are many other articles of interest which do not 
have these keywords in their titles, but the tables of contents of many of these 
journals show that a majority of the important articles were covered. 

The countries with the greater numbers of leading journals are in the 
order: Russia > Japan > Germany > England > India > Czechoslovakia = 
Poland = Switzerland. American journals are conspicuously absent, but some 
mention should at least be made of the American Dyestuff Reporter. 

Older lists of journals have been compiled by Mel lon (7) and also by 
Crane, Patterson, and Marr (2) , although these are based on the old CA 
Section 25 classification which includes textiles as well . Neither list is as 
comprehensive as the one provided in the bibliography. 

Table II. U . S. Patent Classes and Subclasses for Dyes 

% of Dyes" 
Class 260 Chemistry, Carbon Compounds (78% of total) 

Subclass 
314.5 Phthalocyanine 9 
145 Heavy metal or A l containing azo compounds 6 
279 Heterocyclic 6 membered compounds with one 

N atom-acridines 5 

Class 8 Bleaching and Dyeing; F l u i d Treatment and Chemical 
Modification of Textiles and Fibers (17% of total) 

Subclass 

55 Bleaching and dyeing artificial fibers 6 
a Based on patents issued during first 25 weeks of 1962. 
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Books 

Books are always welcome sources because their authors have already 
searched certain areas of the literature for us. Unfortunately, they contain 
little primary or original material and are quickly outdated. The list of books 
in the bibliography was developed to update the comprehensive list in Crosland 
and Cady (3) . Therefore, it is limited mainly to works on the chemistry of 
dyes appearing after 1952. Sources were the reviews in the Journal of the 
Society of Dyers and Colourists, Chemical Abstracts (Section 25) , and Library 
of Congress cards. 
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The Literature of Textile Chemistry 

EDMUND M . B U R A S , JR. 

Harris Research Laboratories Division, Gillette Research Institute, 
Rockville, M d . 20850 

CARLTON C. C O N R A D 

Information Systems Division, Ε. I. du Pont de Nemours & Co., Inc., 
Wilmington, De l . 19898 

Searchers in the literature of textile chemistry should be fa­
miliar with literature sources on fundamental research, ap­
plications, developments, testing methods, economics, and 
general news of both the fiber-making and the textile-finish­
ing industries. This paper presents a bibliography of sources 
grouped according to their relation to these various aspects 
of the fiber industry. 

The developments since 1952 in the literature of textile chemistry are based 
on an expansion of knowledge through chemical research into the nature 

of the textile materials and the changes which they undergo. In 1952 the 
world textile fiber market stood at 7 5 % cotton (19 bill ion pounds), 10% wool 
(2.6 bill ion pounds), 14% rayon and acetate (3.5 bill ion pounds), and about 
1% noncellulosic synthetics (0.3 billion pounds). By 1964, although the wool 
portion of the market had remained nearly static at 9% (3.3 billion pounds), 
cotton had lost one-fifth of its market on a percentage basis and was down 
to 6 3 % of the world fiber consumption (although its actual poundage i n ­
creased to 25 bil l ion pounds), while the artificial cellulosics had advanced to 
19% (7.3 bill ion pounds) and the synthetic fibers had grown more than 
ten-fold to about 10% of the total market with an annual production of about 
3.7 billion pounds (12). Such rapid growth represents a growth of the chemical 
industry, too, which is concerned with converting fiber into finished textile 
products. The largest U.S . chemical companies are also the large fiber pro­
ducers. In fact, of the 16 largest fiber producers (almost al l of them), only 
three produce fibers exclusively. 

Literature Sources 

The literature of textile chemistry reflects the great activity and vigorous 
growth of man-made fibers. Fourteen years ago at the symposium on the 

268 
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literature of textile chemistry (11) , some 210 references cited in four papers 
(3, 4, 10, 14) referred exclusively to man-made fibers. In the bibliography at 
the end of this paper, the natural fibers and the man-made fibers are about 
equally represented. The proportionately increasing reference to man-made 
fibers in the literature corresponds generally to the changing relative amounts 
of these fibers in the world markets. 

There has been some increase in specificity of literature resources now 
available. This period has also seen the appearance of several entirely new 
services, some new and more specialized journals, and many new specialized 
books. As might be expected, some of the familiar earlier journals have either 
ceased publication or reflected new trends by changes in organization and name. 

Most of the books listed in the bibliography are concerned with phases of 
textile chemistry that apply broadly to all classes of fibers. This approach 
corresponds closely to that of the textile fiber manufacturers (the chemical 
companies) as well. Technological attention is no longer confined to a single 
fiber by either company management or the research scientists, except possibly 
those of one-fiber trade organizations. Fiber blends are spun, woven, and 
finished as required for each end use. Dacron fiber is used in Dacron /woo l 
blends; the nylons are used for the strength and toughness which they impart 
to formerly all-cellulosic constructions; rayon is experiencing an upsurge in the 
present markets partly because the new chemically modified high modulus 
rayons can better withstand the chemical stresses placed upon them during 
finishing with other fibers in blends. The fiber manufacturers have followed 
suit to meet the demands of their customers—of the 16 fiber producers previ­
ously referred to, only five devote their entire fiber manufacturing facilities to 
fibers of a single chemical class (12). Even so, it is safe to assume that the 
research departments of these five manufacturers do not share the same 
hmitations. 

Another development is the tremendous acceptance of wash-and-wear 
finishes and "sensitized" finishes which enable the fabric to accept "permanent" 
pressing. Whi le there are many routes to these finishes, by far the largest 
requires chemical treatment of the cloth. Cross-linking agents from formalde­
hyde to bishydroxyethyl sulfone are consumed by the tens of millions of 
pounds. The chemical research behind these finishes falls properly to the 
purely chemical science journals as wel l as to those oriented toward technology. 
The over-all effect has been a decided integration of much textile literature 
into the more general journals. The reciprocal change in editorial content has 
also taken place among the technology-oriented periodicals. 

Books 

A l l of the books included in the bibliography are not written from the 
point of view of the chemist and do not cover all the available literature on 
man-made fibers; however, they contain information of immediate application 
in textile chemistry. Some of them on textile finishing are purely technological, 
but the presentation of time, temperature, and concentration relations for 
chemical treatments leads to their inclusion. Excellent reviews of most of the 
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books listed have appeared in the Textile Research Journal, the Journal of the 
Textile Institute, The Textile Institute and Industry, the American Dyestuff 
Reporter, and the Journal of the Society of Dyers and Colourists. These reviews 
may be consulted for an indication of the contents of each book. The following 
discussion is intended to provide only the broadest overview. 

General. The importance of the encyclopedic publications generally has 
been understated by reviewers. Even the most experienced chemist can consult 
profitably the "Kirk-Othmer Encyclopedia of Chemical Technology" for a 
wealth of information on textile chemistry. Furthermore, this unrivaled library 
of information for the whole chemical industry is now being updated. Four­
teen volumes of the second edition have already appeared. The companion, 
"Encyclopedia of Polymer Science and Technology," is equally rich in its scope 
of textile chemistry and more basically oriented. 

Written from a somewhat more technological view, but of equally great 
value to the chemist, is Jack Press's magnificent single volume entitled " M a n -
Made Textile Encyclopedia." Limited as its title indicates, it is now 10 years 
old, but it wears its age exceptionally well . 

The wealth of data contained in Harris , "Handbook of Textile Fibers," 
together with the complete references to the original sources, serves almost as 
a critical review of all the textile test methods and data published before 1955. 

Von Bergen's excellent "Wool Handbook," the ageless "Matthews' Textile 
Fibers," by Mauersberger, and Ward's "Chemistry and Chemical Technology 
of Cotton" cover processing technology to perfection. Hamby's new third edi­
tion of "The American Cotton Handbook" is invaluable. Kasweli's latest revi­
sion of the "Handbook of Industrial Textiles" represents a complete rewriting 
of this standard text and strengthens its peerless position. 

Dyeing and Finishing. The increased specialization in books on textile 
science and technology are exemplified by extended monographs on such rigidly 
l imited subjects as "The Dyeing and Finishing of Half-Hose and Other Foot­
wear" by Datyner and "Warp Siz ing" by Seydel. "Surface-Active Agents and 
Detergents" by Schwartz et al . and Mart in and Fulton's "Drycleaning Tech­
nology and Theory" are valuable books in this area. M u c h information may 
be gained from the booklets and pamphlets issued frequently by each major 
producer of fibers and textile finishing agents. Whi le reference is usually made 
only to the issuing company's fibers or dyestuffs, the information given repre­
sents an especially valuable summary of current knowledge (and the results 
of costly research) in the technology of the processes described. 

Properties and Test Methods. Committee D-13 of the American Society 
of Testing and Materials is occasionally overlooked as a composite author. 
Their annual " A S T M Standards on Textile Materials" is a bible of test methods. 
If a textile chemist is to apply his knowledge, the D-13 tests must be used; 
comparisons must be made with existing materials, and the A S T M Standards 
stand ready to give precise consultation and instructions on what tests to run 
and how to interpret the results. 

The A A T C C "Technical M a n u a l " (1) contains a complete description of 
many textile test methods which are more applications-oriented than those of 
the A S T M . A bibliography of books on textile chemistry is included. 
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Abstracts, Indexes, and Information Services 

For the most part the earlier standard services, such as the Journal of the 
Textile Institute: Abstracts; Engineering Index; Applied Science and Tech­
nology Index (formerly Industrial Arts Index), which deals with processing; 
and Business Periodicals Index, which covers general topics; Textile Technology 
Digest, and Chemical Abstracts, remain as major general indexes and standard 
sources of abstracts. 

U.S. Government Research and Deveopment Reports (formerly Bibliogra­
phy of Technical Reports) lists unclassified reports of government-sponsored 
research and development released by the Department of Defense and other 
federal agencies. A keyword index is also issued to facilitate reference. Also 
important are Scientific and Technical Aerospace Reports, a semimonthly 
abstract journal with indexes from National Aeronautics and Space Adminis­
tration, and Technical Abstract Bulletin, which announces the availability of 
research, development, test, and evaluation documents acquired by the Defense 
Documentation Center of the Department of Defense. These abstract services 
are the keys to U . S. Government research. 

The specialized abstract service, Natural and Synthetic Fibers, published 
by Interscience since 1944, ceased publication at the end of 1962. The Natural 
and Synthetic Fibers Abstracts Service, operated by Information for Industry, 
Inc., provided monthly or yearly accumulations with indexes through 1966 
when it, too, ceased. The Textile Technology Digest, an abstract journal issued 
monthly by the Institute of Textile Technology, Charlottesville, V a . , has con­
tinued; it is supplemented now by a computerized retrieval system. 

The American Association of Textile Chemists and Colorists ( A A T C C ) 
provides information or refers requests to members or member organizations 
for reply. It maintains a card index of textile dyes and finishes. 

Patents. Several important sources for current and retrospective searching 
of patents have become available within the past few years. A number of 
countries publish official bulletins to announce the issuance of patents or the 
laying open to public inspection of patent applications. Some of these contain 
a typical claim or patent abridgment. Others contain only titles, or announce 
the laying open for inspection only in the patent office (Belgium). Obviously, 
patent copies can be obtained quickly in some instances (U.S. and Canada) , 
but in other countries, distance, foreign language, delayed publication, and 
other problems create barriers to prompt access to patent publications. 

Starting in 1953, the Derwent Information Service has been offering a 
continuously expanding current awareness and translation service for patents. 
A l l of these are printed in English and are listed in the bibliography under 
Abstracting and Indexing and Information Services. British Patents Abstracts 
issues abstracts for all British patents; German Patents Abstracts are based on 
the full patent specification; Soviet Inventions Illustrated are translated claims 
of Russian patent specifications in three sections. Partial coverage is also given 
in Russian Patents Report (translations of specifications relating to chemicals 
and allied subjects); French Patent Abstracts (summaries from abridgments 
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appearing in the French Official Bulletin, issued three weeks after the Official 
Bulletin; alternate weekly issues also include abstracts of South African and 
Indian patents); Japanese Patents Report (includes abstracts of patents of 
particular interest to the chemical and textile fields as well as others); and 
Belgian Patents Reports (abstracts from applications available for public i n ­
spection; this service is particularly valuable since the abstracts are issued 
about four weeks after the patents are available to the public; for Belgium 
this is some three to six months after f i l ing—a fact that makes Belgian patents 
wel l recognized as a source of early information on new inventions). Special­
ized patent services, such as abstract journals of foreign patents for specialized 
fields are also published by Derwent. 

A n important index to a portion of United States patents is the Uniterm 
Index to Chemical Patents, published since 1955. Coverage is restricted to 
chemical and related patents. The Index comprises both a "dual dictionary" 
look-up device and a separate book of copies of the Official Gazette claims for 
patents covered. The Uniterm Index now covers the period from January 1, 
1950 to date. A n index to expanded titles of U . S. chemical patents for the 
period 1946-1949 was introduced in 1962. Also, starting in 1963, a magnetic 
tape search edition of the 1950-1961 Index was introduced. This is designed 
specifically for searching on the IBM-1401 computer but is adaptable to other 
equipment. This magnetic tape file covers approximately 100,000 patents. 
It w i l l be updated annually to include the patents of the preceding year as 
covered in the Uniterm Index. 

Another important publication is the National Catalog of Patents covering 
U . S. patents from 1790 and continuing. 

Periodicals 

Publications reporting basic research have changed little in the past decade. 
The abstract services mentioned earlier, particularly Chemical Abstracts, usually 
w i l l provide an adequate route to worldwide literature. The Journal of Applied 
Polymer Science first appeared in 1959 as a separate publication of the applica­
tions and technology portion of the Journal of Polymer Science, which now 
deals exclusively with basic and fundamental polymers studies. A new quar­
terly, Polymer, dealing with the chemistry, physics, and technology of high 
polymers, was introduced by Butterworth & Co. in 1960. In 1968 a new A C S 
journal, Macromolecules, commenced publications. 

Textile Organon is the most valuable source of price, production, and 
consumption statistics (12). This periodical has published a valuable cumu­
lative volume of textile statistics running through 1950. It also publishes an 
annual directory of man-made fiber producers, which describes fiber types 
from producers throughout the world and defines the trademarks for synthetic 
fiber types. 

Several of the familiar earlier titles dealing with applied and general 
information have changed since 1952. The former British Rayon ir Silk Journal 
is now Man-Made Fibers. Reyon, Zellwolle, und Chemie-fasern has become 
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Chemiefasern. Skinners Silk {? Rayon Record is now Skinners Record of the 
Man-Made Fibres Industry, effective with the October 1962 issue. Textile 
Age has been discontinued. 

The outstanding development in the periodical literature is the appearance 
of a great many publications from Eastern Europe, principally the Soviet 
Union. The Soviet textile industry is woefully inadequate, both in natural 
and man-made fibers but its research in the chemistry of textile fibers of all 
classes, plus the synthesis and examination of new polymers, is unsurpassed 
both in originality and in execution (2, 9). The highly developed Soviet 
scientific periodical system, as described by Hoseh (7) , is comparable with 
that of the Western world and nearly as voluminous. Conveniently, those 
periodicals which are of greatest interest to textile chemists are available in 
English translation in their entirety as are selected portions of the Soviet 
abstract periodical Referativnyi Zhurnal Khimia. The titles of these journals 
(see the Periodicals list appended) indicate their scope, and their contents 
compare closely with the similarly titled U . S. publications. 

Five Japanese journals of interest to the textile chemist are available in 
English (8). Many of these have been available for some time but have 
remained relatively unknown. One British and six new U . S. periodicals listed 
in the bibliography should not be overlooked. 

M a n y thorough reviews have also appeared during the past decade. As 
pointed out by Friedman (5) , in the Bibliography of Reviews in Chemistry 
during 1958-1961, there appeared 373 abstracts of review papers on dyes 
and textiles. This represents 9.8% of the 3803 abstracts of al l papers appearing 
in the same section of Chemical Abstracts (CA) for the same four years. 
Among the 33 sections in the C A classification arrangement which prevailed 
during the survey period, dyes and textiles ranked sixth in percent of review 
articles. This ranking fits Friedman's generalization that applied areas of 
chemical literature tend to consist of a larger proportion of review articles than 
theoretical areas. The chemist who seeks information in textile chemistry 
should not overlook the many excellent reviews listed in the newly divided 
sections of the Chemical Abstracts; all appropriate sections are listed in the 
bibliography. 

Periodic Reviews. The annual Review of Textile Progress continues, with 
the latest volumes appearing about 18 months following the end of the year 
covered. They are a highly useful source for both fundamental and applied 
phases of textile processing, chemistry, dyeing, and polymer chemistry of inter­
est to the textile chemist. Generally, broad coverage of the world's technical 
literature, including patents, is provided by this source. These publications 
are highly useful for introducing the specialist into new fields and also serve 
as an excellent annual over-all view for those who find use for this approach. 

Another annual review series by the same publisher, begun in 1961, is 
Advances in Textile Processing. 

The annual reviews of the Textile Research Journal, to which, at one 
time, an entire month's issue was devoted, were discontinued with the 1954 
edition. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

5

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



274 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Summary 

The literature of textile chemistry has not only greatly enlarged during 
the past decade, but it has been greatly enriched. The closer union of the 
textile and chemical industry has introduced considerable fusion of the view­
points of the scientists involved, and this has been reflected in their publica­
tions, both as periodicals and books. The chemist and the technologist also 
have profited from this fusion in the past decade—they cannot do less in the 
future. 
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Journal of Polymer Science (in 3 sections: A, General Papers; B, Polymer Letters; 

C, Polymer Symposia), Interscience Publishers, 440 Park Ave., South, New York, 
N . Y. 10016, monthly. 

Journal of the Society of Dyers and Colourists, The Society of Dyers and Colourists, 
19 Piccadilly, Bradford, Yorkshire, England, monthly. 

Journal of the Textile Institute (in 3 parts: Abstracts, Transactions (monthly), Pro­
ceedings (irregular)), The Textile Institute, 10 Blackfriars St., Manchester 3, 
England. 

Kolloid Zeitschrift &• Zeitschrift fiir Polmere, Steinkopf Verlag, Holzhofallee 35, 
Darmstadt, Germany, monthly. 

Macromolecules, American Chemical Society, bimonthly. 
Makromolekulare Chemie, Hiithig & Wepf Verlag, Eisengasse 5, Basel, Switzerland, 

irregular. 
Man-Made Textiles (incorporating British Rayon &• Silk Journal), Harlequin Press, 

Old Colony House, South King St., Manchester 2, England, monthly. 
Melliand Textilberichte, Melliand Textilberichte K.G. , Rohrbacherstrasse, 76, Heidel­

berg, Germany, monthly. 
Modern Textiles Magazine, Rayon Publishing Corp., 303 Fifth Ave., New York, N . Y. 

10016, monthly. 
Papers of the American Association of Textile Technologists, Fairchild Publications, 

Inc., Book Division, 7 East 12th St., New York, N . Y. 10003, quarterly. 
Polymer, Butterworth & Co. Ltd. , monthly. 
Polymer Science (USSR) (English translation of Vysokomolekulyarnye Soedineniya), 

Pergamon Press, 122 East 55th St., New York, N . Y. 10022, quarterly. 
Rusta-Rayonne, 61 Ave. Jean-Jaures, Paris 19e, France. Ceased 15(4), April , 1940. 
Review of Textile Progress—A Survey of World Literature, Butterworth & Co., Ltd. , 

annual. 
Russian Chemical Reviews (English translation of Uspekhi Khimii), Cleaver-Hume 

Press, Ltd. , 31 Wright's Lane, London W8, England, monthly. 
Skinners Record of the Man-Made Fibres Industry (formerly Skinners Silk <b Rayon 

Record), Thomas Skinner & Co., Ltd. , St. James House, 44 Brazennose St., Man­
chester 2, England, monthly. 

Technology of the Textile Industry, USSR (English translation of Izvestiya Vysshikh 
Uchebnykh Zavedenii, Tekhnologiya, TekstiVnoi Promyshlennosti), The Textile 
Institute, bimonthly. 

Textil Rundschau, Zollikofer & Co., Buchdruckerei, Postfach 1427, St. Gallen, Switzer­
land, monthly. 

Textile Age, Cleworth Publishing Co., 1 River Rd., Cos Cob, Conn., monthly (ceased 
publication). 

Textile Bulletin, Clark Publishing Co., 218 West Morehead St., Charlotte, N . C. 
28202, monthly. 

Textile Forum, North Carolina State University at Raleigh, Box 5626, State College 
Station, N . C., 5 a year. 

Textile Industries and Fibres, Leopard Hi l l Books, Ltd. , The Tower, Shepherds Bush 
Rd., London W6, England, monthly. 

Textile Institute and Industry, The Textile Institute, monthly. 
Textile Organon, Textile Economics Bureau, Inc., 10 East 40th St., New York, N . Y. 

10016, monthly. 
Textile Recorder, Harlequin Press, Ltd. , Old Colony House, South King St., Man­

chester, England, monthly. 
Textile Research Journal, Textile Research Institute, Box 625, Princeton, N . J . 08540, 

monthly. 
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Textile World, McGraw-Hill Book Co., 330 West 42nd St., New York, N . Y. 10036, 
monthly. 

Transactions of the Society of Rheology, Interscience Publishers, Inc., quarterly. 

Patent Classes and Subclasses 

Subject 
Additive treatments 
Artificial fiber compositions 
Bleaching 
Chemical modification 
Cleaning and laundering 
Coating and laminating 
Creaseproofing and softening 
Dyeing 
Fiber spinning 
Synthetic resin compositions 

Class: Subclass 
117: 138.5; 167: 37, 38.5-38.7, 84; 252: 8.1 
106: 164-169, 138-148; 260: 217-218 
8: 101-111; 204: 133 
8: 115.5-132, 112 
8: 137-142 
260: 2+ , 726-h; 167: 84 
117: 139.4, 139.5 
8: 1-94; 204: 134 
264: 178-208; 161: 172-180 
260 : 823-901, 46.5-94.9, 239.3, 465.9, 475, 485, 326 

R E C E I V E D September 19, 1963. Presented on the symposium, "Literature Resources 
of the Chemical Process Industries/' sponsored by the Division of Chemical Literature 
at the 143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 
1963 and on the symposium, "Searching the Literature of a Number of Specialized 
Fields," sponsored by the Division of Chemical Literature at the 145th Meeting of 
the American Chemical Society at New York, Sept. 9-13, 1963. Updated 1967. 
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The Literature of Textile Utilization and 
Evaluation 

LYMAN F O U R T 

Harris Research Laboratories Division, Gillette Research Institute, 
Rockville, M d . 20850 

This guide describes references in the areas of general ab­
stract series; trends in textile utilization, including end use 
distribution and examples of surveys of possible changes in 
consumption if price or properties change in certain ways; 
evaluation of physical serviceability; and evaluations of 
comfort or of physical properties related to comfort and 
suitability for use as clothing. 

S ince the uses of textiles seldom depend directly on their chemical properties 
or involve their chemistry, most of the literature on uses and evaluation for 

use falls outside the chemical literature and outside the fields of Chemical 
Abstracts. Two abstract series useful for the nonchemical literature of textiles 
are Textile Technology Digest and the Abstracts section of Journal of the 
Textile Institute. 

The governing factors in the uses of textiles are mechanical and structural 
properties, durability, requirements for care during use, cost and the decora­
tive or fashion possibilities. In the industrial uses of textiles rather definite 
engineering requirements can be set. In the household or clothing realms, 
however, we are much more influenced by the aesthetic or historical aspects of 
use. In al l fields we are in the midst of not only the normal changes of taste 
or fashion, and economic competition, but also a more deeply seated set of 
changes arising from the availability of new fibers and of new understanding 
of the basis for both traditional and new uses of fibers. 

In surveying the literature of textile utilization and evaluation we shall 
first look at general trends: economic statistics and prices, and indicators of 
current trends; then at evaluation of physical serviceability, the classic field 
of textile testing and specifications. Then we shall look at the much less precise 
field of assessment of "comfort," and the more scientific measurement of per­
formance of the man-clothing system in extremes of environment. 

287 
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General Trends of Textile Utilization 

The one best source of statistics on the production of different fibers, in 
different countries, and the utilization of fibers in various end uses, is the 
Textile Organon. This monthly publication in the course of the year makes 
a very complete survey and presents the current information in comparison 
with the trends shown in previous years. 

The United States Government and United Nations statistical services 
covering wider fields but including various parts of the textile field are listed 
in the Bibliography. Current information on fiber prices is available for man-
made fibers in Modern Textiles Magazine and Wool Record and Textile World. 
Trade trends for wool are also covered in World Wool Digest. 

Utilization of fibers in 101 relatively specific end use categories is re­
viewed annually in Textile Organon. Consumption of cotton, in relation to 
al l fibers, in 110 end use categories, many of which are further subdivided, is 
published annually as "Cotton Counts Its Customers" by the Util ization Re­
search Division of the National Cotton Counci l of America. 

If one is concerned with the economic worth of a possible new develop­
ment, for example, of a new finish, or the improvement of a fiber or type of 
yarn, it is valuable to form an idea of the possible market before deciding to 
undertake the expensive steps of commercial scale development and promo­
tion. Surveys for this purpose must be tailored to particular situations, but 
published models which w i l l repay study are the "Cotton Quality Studies," 
prepared by the staff members of the National Cotton Counci l of America 
and published in the Textile Research Journal. These studies attempt to pick 
out the particular end uses in which a change of characteristics is desired, and 
to estimate the effect of varied levels of increased cost. 

Evaluation for Physical Serviceability 

Test Methods. The physical description of fabric construction and the 
testing of physical properties, which are the foundations of estimates of serv­
iceability, are kept up to date for this country by the annual compilation of 
" A S T M Standards on Textile Materials" and the "Technical Manual of 
A A T C C . " These compilations, plus the federal specification "Textile Test 
Methods," constitute the major sources of information on test methods ap­
proved by responsible large scale technical groups in the U . S. However, these 
methods do not give the background of their development and interpretation. 
The best source for that is active participation in the committees of the tech­
nical societies. Papers published in American Dyestuff Reporter for the 
American Association of Textile Chemists and Colorists ( A A T C C ) , or in Ma­
terials Research and Standards for the American Society for Testing and M a ­
terials ( A S T M ) , or in Textile Research Journal are sometimes sources for the 
"why" behind methods. The tentative Textile Standards published from time 
to time in the Journal of the Textile Institute are usually accompanied by a 
critical article. Textile standards which have been reviewed and adopted are 
available from the British Standards Institution in "Methods of Test for Tex­
tiles." General discussions of textile testing are given by Skinkle's book and 
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Garner's manual. Other countries also have national standards groups, and 
there is an International Standards Organization (ISO) for which the Amer i ­
can Standards Association ( A S A ) is the U.S . representative. 

Specifications and Levels of Performance. Textile test methods which 
are "American Standard" originate with the A A T C C or A S T M , but the Amer i ­
can Standards Association goes further in adopting levels of test performance 
as wel l as test methods. The A S A has published "American Standard M i n i ­
mum Requirements for Textile Fabrics, L 2 2 , " sponsored by the National Re­
tail Merchants Association and "American Standard M i n i m u m Performance 
Requirements for Institutional Textiles, L 2 4 , " sponsored by the American 
Hotel Association. There are also "Proposed Voluntary End-Use Serviceability 
Standards," of the Textile Distributors Institute. These specifications cover 
fabrics for large blocks of end usage. Government specifications cover par­
ticular fabrics and particular end use items, in varying degrees of generality. 
F inding the government specification in a particular area requires searching 
both the general civilian purpose Federal Specifications and the military 
specifications. A useful start is through " U . S . Government Specifications D i ­
rectory," published by the Small Business Administration. "Summary of Speci­
fication Requirements for Mil i tary Fabrics," Textile Series Report No. 102 is 
a concise and often sufficiently complete guide in the military fabric area. 

Only a fraction of the textile goods bought or sold each year would meet 
the requirements of any of these specifications. The general problem of 
acceptability for consumer use is regulated by market forces of price, promo­
tion, and consumer experience. A t least two publications attempt to assess 
serviceability and value in the general market. In the U . S., Consumer Reports, 
and in England, Which, attempt to indicate quality levels. More valuable 
than the particular product recommendations, in many cases, are the discus­
sions of the differences between classes of goods offered for the same use, 
which can guide selection on a basis of structure or function rather than price. 

The analysis of fabric defects, as recognized in manufacturing, is partly 
covered in Goldberg's book, "Fabric Defects." The meeting programs and 
publications of the American Society for Quality Control and its textile and 
apparel section cover a very wide range, usually from the producer or large 
scale purchaser's point of view. 

Other sources of comparative studies or guides to serviceability are con­
tained in publications of the U . S. Department of Agriculture and Department 
of Commerce. Currently available titles under "Consumers" and "Textiles" 
are listed in "Home Economics," Price List 11, and "Commerce," Price List 
62, available from the Government Printing Office. A n annual compilation 
"Titles of Completed Theses in Home Economics . . ." is available from the 
Agricultural Research Service, U . S. Department of Agriculture. [For 1964 
and 1965, the thesis compilation is available from the American Home Eco­
nomics Association, 1600 Twentieth St., N . W . , Washington, D . C . 20009.] 

In the military field, two series of publications should be noted. One is the 
annual "Bibliography of Publications and Technical Papers" of the Quarter­
master Research and Engineering Center at Natick, Mass. The other is the 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
01

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



290 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Textile Series Reports, of which the most recent is No. 125. The first 104 titles 
are listed in a bibliography available from the Clearinghouse for Federal Scien­
tific and Technical Information. The latest number, however, is 125 and cur­
rent information should be secured from the U . S. Army Laboratory, Natick, 
Mass. Two other bibliographies that cover related areas are "Textile Fabrics 
and Related Research" and "Textile Fibers," also available from the Clearing­
house. It is worth noting that the same material is in many cases available 
as journal articles or books, which can be located by search under the names 
of the authors. 

In addition, various trade associations have standards and specification 
programs. One of general interest in the washability certification program of 
the American Laundry Association. A directory of trade associations is avail­
able in libraries as "Directory of National Associations of Business M e n , 1961," 
compiled by the Business and Defense Services Administration, Department 
of Commerce. 

Evaluation for Comfort 

Definition of Comfort. One of the chief subjects of discussion about 
natural fibers and the fabrics made from them, and fabrics made from the 
newer fibers, is comfort. The outcome has been a realization that comfort is 
more difficult to define than might be thought, and one needs an improved 
understanding, if not of comfort itself, of how fibers work together to give the 
characteristics of the fabric as a whole. 

Studies of heating and air conditioning, and of physiology, have combined 
to recognize comfort, in terms of room conditions, as a statistical concept, as 
summarized in the trade publication "Heating, Ventilating, Air-Conditioning 
Guide . " Similarly in terms of measurements of the human body, such studies 
suggest as a base line the range of conditions in which heat balance is main­
tained by regulation of the circulation, without progressive cooling of the body 
and without increase of the body temperature or sweating. This is a rather 
narrow concept of comfort, directed mostly toward conditions of rest or light 
activity and does not take account of the wide capacity of the body to endure 
cold or hot conditions or adjust to the requirement of work. Because the ranges 
of comfort are difficult to define or measure, much of the comparative work 
on clothing has endeavored to measure the difference due to clothing under 
conditions of cold, heat, or exercise. 

The leading work in comparing different types of fibers with comfort is 
that of Wetmore and co-workers ( J , 10) and Galbraith and co-workers (9, 17). 
A l l agree on the difficulties of finding objective measurements of the thermal 
aspects of comfort in relation to fiber composition of fabrics. 

A great deal of work has been done by physiologists on methods of meas­
uring stress in man and on application of such measurements to the combined 
influence of extreme environments and various forms of clothing. A good 
foundation in this area is given in the book "Physiology of Heat Regulation." 
The continuation to the present can be traced in the bibliographies on Aviation 
Medicine or Aerospace Medicine from 1952 onward, edited by A . J . Jacobius 
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of the Library of Congress. These annotated bibliographies have been issued 
through 1963 and continued with the "continuing" bibliography series start­
ing in 1964. Current physiological studies on clothing can be found in 
the abstracts of current literature in Aerospace Medicine and in Scientific and 
Technical Aerospace Reports. [ A more specialized listing of annotated ref­
erences, "Aerospace Medicine and Biology," is published as N A S A SP-7011. 
It has a continuing bibliography which includes clothing and protective cloth­
ing.] In addition to the relatively concentrated coverage of clothing studies 
in the monthly Aerospace Medicine, which is not limited to space suits, the 
Index Medicus is a guide to the whole area of medical and physiological litera­
ture in relation to clothing. 

A n effort to use subjective ratings of comfort to identify other factors 
than thermal effects has been reported by Mehrtens and McAlister (13) . 

Physical Studies Related to Fabric Comfort. In addition to whole man 
studies, isolated segments of the physical relations of fabric properties to com­
fort have been studied. Thermal transmission properties of fabrics are rather 
easily measured by various methods which have been reviewed by Morris (15) , 
but are probably dwarfed in practical significance by questions of amount of 
air enclosed in garments, and the movement of this air wi th activity of the 
person, studied by Belding (3) , or by the influence of w ind which has been 
studied by Niven and others (16). 

The surface character of fabrics, from the smoothness of filament fabrics 
to the hairiness of wool, and the degree of regularity of structure in the yarns, 
have been recognized by Hollies and others (4, 5, 11). The effect of fabric 
on moisture transfer and the combined flow of heat and water vapor through 
clothing are also factors in the physics of comfort (8, 18, 19). 

One of the long-neglected areas related to comfort and to the "looks" or 
aesthetic acceptability of fabrics is the question of flexibility or stiffness, not 
only for bending, but also for drape and for shear within the plane of the 
fabric. C h u and others (6) have made advances in the study of drape, and 
Lindbergh, Behre, and others in Sweden (2, 7, 12, 14) have advanced our 
understanding of compression and shear within the plane of the fabric. It is 
likely that these more subtle properties of the fabric are the main components 
of our ideas of acceptability and comfort, rather than thermal relations. 

Information Access and Retrieval 
Since the preparation of this paper, two groups have been developing 

advanced information retrieval services, each based on a controlled vocabulary 
"thesaurus" and computerized information storage and retrieval. For the 
current state of development, inquire of: (1) Massachusetts Institute of Tech­
nology, Cambridge, Mass. 02139 (Prof. Stanley Backer) ; (2) Textile Informa­
tion Center, Institute of Textile Technology, Charlottesville, V a . 22902 (Robert 
S. Merke l ) . 

Literature Cited 
(1) Andreen, J. H., et al., "Fabric Evaluations Based on Physiological Measurements 

of Comfort," Textile Research Journal 23, 11-23 (1953). 
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Scientific and Technical Aerospace Reports, National Aeronautics and Space Adminis­
tration, Office of Scientific and Technical Information, 1512 H St., N . W., 
Washington, D. C. 20546, semimonthly. 
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Textile Organon, Textile Economics Bureau, Inc., 10 East 40th St., New York 10016, 
monthly. 

Textile Research Journal, The Textile Research Institute, Box 625, Princeton, N . J . , 
monthly. 

Which, Consumers Association, Ltd. , 333 High Holborn, London W C 1 , England, 
monthly. 

Wool Record 6- Textile World, Thomas Skinner & Co., 91 Kirkgate, Bradford 1, 
Yorkshire, England, weekly. 

World Wool Digest, International Wool Secretariat, London, and the Wool Bureau, 
Inc., New York, 360 Lexington Ave., New York, biweekly. 

Standards and Specifications 
"American Standard Minimum Performance Requirements for Institutional Textiles, 

L 24," American Standards Association, 70 East 45th St., New York 10017, 1955. 
"American Standard Minimum Requirements for Textile Fabrics, L 22," American 

Standards Association, New York, 1960. 
" A S T M Standards on Textile Materials," American Society for Testing and Materials, 

Philadelphia, annual. 
"Commerce," Price List 62, Superintendent of Documents, Washington, D. C. 20402, 

1962. 
"Home Economics," Price List 11, Superintendent of Documents, 1962. 

2 Park St., London, 1956. 
"Methods of Test for Textiles," Handbook No. 11, British Standards Institution, 

2 Park St., London (1956). 
"Proposed Voluntary End-Use Serviceability Standards," Textile Distributors Insti­

tute, Inc., 469 Seventh Ave., New York, 1956. 
"Summary of Specification Requirements for Military Fabrics," Quartermaster Re­

search and Engineering Center, Textile Series Report No. 102, Natick, Mass., 1957 
"Technical Manual of A A T C C , " American Association of Textile Chemists and 

Colorists, P. O. Box 886, Durham, N . C , annual. 
"Textile Test Methods," Federal Supply Service, General Services Administration, 

Federal Specification CCC-T-191b , Superintendent of Documents, 
ton, D. C. 

" U . S. Government Specifications Directory," Small Business Administration, 811 
Vermont Ave., N . W., Washington, D. C. 20005, 1954. 

Bibliographies 

Selective Bibliographies available from: U . S. Department of Commerce, Clearing­
house for Federal Scientific and Technical Information, 5285 Port Royal Road, 
Springfield, Va. 22151: 
"Aviation Medicine—An Annotated Bibliography," Vol. I, 1952, PB 121,543 
"Aerospace Medicine and Biology—An Annotated Bibliography" 

Vol. I l l , 1954, PB 171,029 
Vol. IV, 1955, A D 258,191 
Vol. V , 1956, A D 274,064 
Vol. VI , 1957, A D 402,638 
Vol. V I I - X , 1958 (in 2 parts): Part 1, N66 27624; Part 2, N66 27625 
Vol. XI , 1962-63, N65 21424 

"Aerospace Medicine and Biology—A Continuing Bibliography," Jan .-Oct. 1964, 
issued every 3 months; from October to the present, issued monthly. A l l 
issues from 1964 through 1967 are available in a package for $50.00. 

"Textile Fabrics and Related Research." Sept. 1961. 401 refs. SB-481 
"Textile Fibers," Sept. 1961. 347 refs. SB-480 
"Textile Series Reports," Quartermaster Corps. Nov. 1960, 104 refs. SB-440 

Other Bibliographies: 
"Aviation Medicine—An Annotated Bibliography," Vol. II, 1953, Aero Medical 

Association, Bruce Publishing Co., 2642 University Ave., St. Paul, Minn. 55114. 
"Bibliography of Publications and Technical Reports for 1962," Quartermaster Re­

search and Engineering Center, Natick, Mass, annual. 
"Titles of Completed Theses in Home Economics and Related Fields in Colleges and 

Universities of the U . S., 1961-62," U . S. Department of Agriculture, PA 543 
(1963), Agricultural Research Service, Washington, D. C. 
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U.S. Patent Classes and Subclasses 

Apparel per se 2 
Coating and printing 117 
Coating and uniting 156 
Coating and waterproofing 

compositions 106 
rubber containing 260: 726+ 
synthetic resin containing 260: 2 + 

Fabric 
clothing: thermal and electric treatment 128: 379+ 
cloth: fireproof 117: 136+ 
coating processes: textiles chemical 

modification combined 8: 115.6 
coating: textile operation combined 28: 74+ 

Making 28 
Laminated 161 
Medicated 167: 84 
Preserving, disinfecting and sterilizing 

biocidal compositions 167: 38.5+ 
coating or impregnating 117: 138.5+ 
fireproofiing compositions 252: 8.1 

Testing 73: 159 
stress and strain of materials 73: 88+ 

Textiles 
testing 73: 159 
woven 139: 383+ 
fiber preparation 19 
fiber finishing 26 
treating compositions 252 

Woven 139: 383+ 
Waterproof 161 
R E C E I V E D March 19, 1964. Presented on the symposium, "Searching the Literature of 
a Number of Specialized Fields," sponsored by the Division of Chemical Literature 
at the 145th Meeting of the American Chemical Society at New York, Sept. 9-13, 
1963. Updated 1968. 
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The Literature of Cellulose, 
Pulp, and Paper 

G . J . C. P O T T E R 1 and JACK W E I N E R 

Institute of Paper Chemistry, Appleton, Wis . 54911 

The literature of cellulose, pulp, and paper includes articles 
relating to the various forms of cellulose (holocellulose, 
native fibers such as cotton, regenerated celluloses such as 
acetate and viscose rayons, dissolving-grade and paper 
pulps), chemical derivatives of cellulose, and wood, bast and 
bark components, such as hemicelluloses, pentosans, and lig-
nins. These have been published in high-standard chemical 
or general science journals, applied science and industrial 
periodicals, major trade journals and institutional publica­
tions, as well as the better company magazines and house 
organs. Abstracting, indexing, and literature-survey services 
furnish condensed information. Other information can be 
found in books, bibliographies, and reviews. 

In discussing the literature of cellulose, we have considered not only various 
forms of cellulose (holocellulose, native fibers such as cotton, regenerated 

celluloses such as acetate and viscose rayons, dissolving-grade and paper pulps ) 
and chemical derivatives (esters, ethers) of cellulose, but also closely or dis­
tantly allied wood, bast, and bark components, notably hemicelluloses, pento­
sans, and lignins. Extraneous materials, such as mineral constituents, oils, fats, 
resins, tannins, and solvent-extractable plant components in general, have been 
disregarded as having no direct chemical connection with cellulose. 

Journals 

Journals devoted exclusively to articles on cellulose have appeared from 
time to time, but none has survived to now. Cellulosechemie was started in 
1920 by E m i l Heuser in Germany and ceased publication in 1944. Another 
German periodical, Nitrocellulose, containing mostly articles on cellulose n i ­
trates, was published from 1930 to 1943 whereas the American journal, Cellu-

1 Deceased. 
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lose, lasted only for the year 1930. Cellulose Industry, the official journal of 
the Cellulose Institute in Tokyo, appeared monthly from 1925 until 1943, at 
which time it was followed by Sen~i Gakkaishi (Journal of the Society of Fiber 
Science and Technology, Japan). 

Although several foreign journals carry the word cellulose or its equivalent 
in their title, such as the French Papier, Carton et Cellulose, the Italian Cellu-
losa e Carta, the Romanian Celuloza si Htrtie, and the Czech Papir a Celulosa, 
the expressed connection of cellulose with paper suggests that it is better 
translated as pulp. 

Because only one present journal is devoted exclusively to studies on cellu­
lose and related materials, namely, Cellulose Chemistry and Technology, pub­
lished by the Romanian Academy of Science (Vol . 1, 1967), authors have re­
sorted to publishing such studies in high standard chemical or general science 
journals, such as the Journal of the American Chemical Society, Chemische 
Berichte, and Nature, or in reputable applied science and industrial periodicals, 
such as the Journal of Applied Polymer Science, Chemistry ir Industry (Lon­
don), and Tappi. In addition, major trade journals and institutional publica­
tions, such as Pulp and Paper International and Paper Technology (Journal of 
the Technical Section, British Paper and Board Makers' Association), as wel l as 
the better company magazines and house organs, may well be chosen for pub­
lishing research articles or new technical data on cellulose and cellulose 
derivatives. (The bibliography at the end of this article gives the most likely 
candidate journals for such articles.) In fact, technical information bulletins 
issued by various chemical companies, such as Dow, duPont, Eastman Kodak, 
and Hercules, are often excellent and sometimes the only sources of certain 
details on properties and applications of cellulose-based chemicals. 

Hence, the choice of a periodical in which cellulose chemists and tech­
nologists may publish their findings depends on various factors—notably 
(a) the field in which the research was done (organic chemistry, biochemistry, 
physical chemistry, analytical chemistry), (b) the nature of the study (funda­
mental vs. applied, experimental vs. developmental), (c) the sponsoring or­
ganization or industry (paper, textile, wood, plastics, paint, graphic arts, or 
otherwise-oriented bodies), and (d) national, linguistic, local, and other cus­
toms and limitations. For these reasons, it is difficult to classify and analyze 
the many pertinent journals in the field. In the following discussion, we have 
arbitrarily adopted an industry-oriented classification and a geographic 
subdivision. 

Cellulose in the form of pulp, paper, and paperboard has a literature al l 
its own, although the high standard of many journals in this field attracts 
contributions from other cellulose-based industries as well . Thus, Tappi, which 
is probably the best known and most scientific paper journal published in the 
United States (prior to 1949 as the Technical Association Papers), carries not 
only articles on cellulose, hemicellulose, l ignin, wood chemistry, pulp, and paper 
in its Advances in Science and Engineering Section, but also occasional contri­
butions from the graphic arts, forest genetics, rayon, non woven textiles, and 
other fields. In addition, the Industry and Technology section of Tappi contains 
industry and personnel news, reports of meetings and committees, industrial 
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standards and methods, and practical contributions on pulp and paper-mill 
operations. 

Good American trade journals are American Paper Industry, Paper Trade 
Journal, Pulp and Paper (recently combined with Paper Mill News), and 
Southern Pulp and Paper Manufacturer. 

In Canada, equivalent material is published in the Pulp and Paper Maga­
zine of Canada, Canadian Pulp and Paper Industry, and Technical Section 
Proceedings of the Canadian Pulp and Paper Association (CPPA). 

Journals analogous to Tappi, though far less comprehensive, exist in many 
countries—e.g., ATCP in Mexico, AT IP Revue (Revue de Γ Association 
Technique de l'Industrie Papetière) in France, Appita in Australia-New Zealand, 
and in Japan the Journal of the Japanese Technical Association of the Pulp and 
Paper Industry. The Bolletino della Sezione Italiana della TAPPI (Italian 
Section of the European T A P P I ) has been published since 1934 as part of the 
journal of Industria della Carta. 

In Europe, the Scandinavian countries perform a large amount of work 
in the pulp, paper, and allied fields and, as a result, have several good journals. 
Of these, Svensk Papperstidning (Sweden), Norsk Skogindustri (formerly 
Papir-Journalen, Norway) , and Paperi ja Puu (also known as Papper och 
Tra or Paper and Timber, F in land ) , deserve special mention, partly because 
al l three carry original contributions in English or with good English sum­
maries. Finnish Paper and Timber is an English language trade journal with 
statistical-economic information and descriptions of new or modernized paper 
mills. In addition, Acta Chemica Scandinavica contains frequent chemical 
studies, al l in English, on cellulose, related saccharides, and other wood 
components. 

Several foreign journals equivalent to Tappi and those having cellulose in 
their titles have been mentioned. Of these, ATCP contains English summaries 
of Spanish articles, and Papier, Carton, et Cellulose deserves special mention 
for its extensive English, German, and Spanish summaries. Other major over­
seas pulp and paper journals in which information on cellulose appears fairly 
regularly include the Paper-Maker and British Paper Trade Journal and the 
World's Paper Trade Review (both British) ; Indian Pulp and Paper (concerned 
mostly with indigenous cellulosic fiber sources); the West German Das Papier 
(with English and French summaries), Der Papiermacher, Wochenblatt fur 
Papierfabrikation, and Allgemeine Papier-Rundschau; the East German Zellstoff 
und Papier; the French journals La Papeterie and Techniques et Recherches 
Papetieres, in addition to the aforementioned A 7 7 P Revue; the Dutch Papier-
wereld (usually only one technical article per month) ; the Polish Przeglad 
Papierniczy (with English and Russian summaries); the Hungarian Papiripar 
(with German and Russian summaries); and the Osterreichische Papier-Zeitung 
and Das Osterreichische Papier, both Austrian. 

Although Bumazhnaya Promyshlennost (Paper Industry) is the only Rus­
sian journal specifically devoted to paper, most fundamental and applied 
studies on cellulose in Russia appear in academic and institutional publications, 
depending on the discipline involved, as wel l as on regional raw materials. 
Some Russian journals containing several articles per year on cellulose and 
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l ignin include Zhurnal Obshchet Khimit (Journal of General Chemistry), Zhur-
nal Prikladnot Khimit (Journal of Applied Chemistry), Kolloidnyi Zhurnal 
(Colloid Journal), Khimicheskie Volokna (Chemical Fibers), Vysokomolekulyar-
nie Soedineniya (High-Molecular Compounds), and Gidroliznaya i Lesokhi-
micheskaya Promyshlennost (Hydrolysis and Wood-Chemical Industry). 

Articles on cellulose oriented toward the textile industry appear in many 
good journals, notably the American Textile Research Journal and the Journal 
of the Textile Institute (Manchester, England) . The Bulletin de l'Institut 
Textile de France, Melliand Textilberichte (West Germany) , Faserforschung 
und Textiltechnik (East Germany) , the Bulletin of the Textile Research Insti­
tute of Japanese Government, and Sen-i Gakkaishi (mentioned before), al l 
carry English summaries. Textil-Rundschau, published in Switzerland, often 
contains pulp and papermaking articles as wel l . 

Wood as a raw material for cellulose has its own characteristic literature. 
In North America, the Forest Products Journal (formerly Journal of the Forest 
Products Research Society), Wood Science, and the publications series of the 
U . S. Forest Service (including the Forest Products Research Laboratory in 
Madison, Wis . ) and of the Canadian Department of Forestry are the most note­
worthy, in addition to various journals devoted to forestry and forest operations. 

Among foreign journals in this field, the following all carry English sum­
maries: Holzforschung and Holz als Roh- und Werkstoff (both West German) , 
Holztechnologie (East German) , Holzforschung und Holzverwertung (Aus­
tr ian) , Drevarsky Vyskum (Czechoslovakian), the Journal of the Japan Wood 
Research Society (Mokuzai Gakkaishi) , Wood Research (Bulletin of the Wood 
Research Institute, Kyoto University) , the Journal of the Hokkaido Forest 
Products Research Institute, and the Norwegian Norsk Skogindustri mentioned 
earlier. Additional mention might be made of the British Journal of the Institute 
of Wood Science (irregular). 

Although the number of general or special chemical periodicals in which 
information on cellulose and lignin can be found is too great to be listed even 
by name alone, those most likely to contain such articles are the Journal of 
the American Chemical Society, the Journal of the Chemical Society (London) , 
the Journal of Polymer Science, Helvetica Chimica Acta, Acta Chemica Scandi-
navica, Makromolekulare Chemie, and, of course, the Journal of Organic 
Chemistry. The Austrian Monatshefte fur Chemie is noteworthy for its occa­
sional articles on l ignin. 

The literature searcher should not, of course, overlook news journals, such 
as Chemical and Engineering News and Chemical Week, as possible sources 
of preliminary and statistical-economic information on cellulose. The B i b l i ­
ography lists journals which publish cellulose, pulp, and paper articles. 

Abstracting and Indexing Services 

Abstracting, indexing, and similar literature survey services which furnish 
condensed information on cellulose and allied materials can be divided into 
three groups: 

(1) Journals devoted exclusively to one or more special fields in which 
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cellulose is dominant, notably the wood, paper, textile, plastics, packaging, 
and graphic arts industries. 

(2) Periodicals covering al l branches of chemistry and/or chemical tech­
nology, which regularly contain sections on cellulosic materials. 

( 3 ) Publications dealing with science and technology in general, including 
chemistry, in which information on cellulose appears sporadically or irregularly. 

In addition to true abstract journals, which publish summaries, extracts, 
or annotated literature citations exclusively or as a major service, several 
related literature services, such as those forming part of a larger journal, w i l l 
be included here. However, the minor literature survey sections of nearly all 
applied science and trade journals w i l l not be discussed since they are usually 
neither indexed nor sufficiently organized to permit retroactive searches. Some 
of these are included in the bibliography. 

Group I. The most comprehensive domestic abstract service devoted to 
wood, paper, and allied materials is the Abstract Bulletin of The Institute of 
Paper Chemistry (A.B.I.P.C.). This monthly bulletin was started in 1930 by 
The Institute of Paper Chemistry in Appleton, Wise. It contains 10,000-12,000 
abstracts of journal articles and patents per year, as wel l as reviews of books, 
pamphlets, and dissertations, covering the literature of cellulose, l ignin, and 
related substances and all phases and problems of pulp and paper technology. 
It surveys close to 1000 journals directly and several hundred additional titles 
by using various checklists, other abstract publications, and loan or photo­
copying services. Author, subject, and numerical patent indexes are issued 
monthly and annually. Cumulative decennial indexes are available for Volumes 
1-10 (1930-39) and 11-20 (1940-49) . A.B.I.P.C. is distributed in Great 
Britain under a different cover design by P I R A , The Research Association for 
the Paper and Board, Printing and Packaging Industries, Leatherhead, Surrey. 
In addition, A.B.I.P.C. serves as a base of reference for other I .P .C. services, 
notably bibliographies, photocopies, and translations. Monthly and semiannual 
"Keyword Supplements" published since July 1966, serve as a basis for mecha­
nized information retrieval. 

Among other domestic abstract journals covering some aspects of cellu­
lose, paper, and related technologies are Abstract Review, National Paint, 
Varnish and Lacquer Association, Abstracts of Photographic Science and Engi­
neering Literature, Graphic Arts Abstracts (formerly Lithographic Abstracts), 
and Textile Technology Digest. 

Although no foreign abstract service, to our knowledge, is comparable in 
scope and coverage to A.B.I.P.C., several of them come close. One of these is 
Auszuge aus der Literatur der Zellstoff- und Papiererzeugung und Cellulose-
verarbeitung, published annually by the Verein Zellcheming (German Associa­
tion of Pulp and Paper Chemists and Engineers), although it is actually a 
compilation of the 12 monthly abstracts sections from Das Papier. The French 
service Feuillets Bibliographiques, issued monthly by A T I P , gives only lists of 
references without annotations, whereas the Italian Indicatore Cartotecnica 
provides short abstracts, as does its sister service, Indicatore Grafico, both 
sponsored by the Ente Nazionale per la Cellulosa e per la Carta. The Russian 
Ekspress-Informatsiya Τsellyulozne-Bumazhnaya Promyshlennost' is one of sev-
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eral industry-oriented "express-information" services which gives condensed 
Russian versions of selected Western language paper technology articles rather 
than true abstracts. The former Kenley Abstracts (England) is now published 
by P I R A as Paper and Board Abstracts. 

There are several foreign abstract journals in related fields, such as the 
two P A T R A services, Packaging Abstracts and Printing Abstracts; the Survey 
of Literature of the British Metal Box Co. L t d . ; Photographic Abstracts; the 
British Plastics Abstracts ( R A P R A ) ; and the Review of Current Literature on 
the Paint and Allied Industries. 

The French Emballage Digest, the British Packaging News and Packaging 
Digest, and similar service journals are coupon-type information request serv­
ices, rather than true abstract publications. 

Four services in Europe are published on filing cards—namely, the West 
German FOGRA Literaturdienst, the similar East German Grafische Technik 
Literaturdienst, the French Cahiers de Documentation de la Recherche 
Graphique, and the Czech Pfehled Literatury pro Poligraficky Prumysl. 

The Shirley Institute Summary of Current Literature is devoted to all 
phases of fiber and fabric technology, including cellulosics. It used to appear 
also, with certain modifications, as part of the Journal of the Textile Institute 
(Manchester), at first together with the Proceedings, later separately. Since 
the beginning of 1964, however, the Shirley Institute Summary is taken over 
without changes ( in the interest of avoiding duplication of effort) as Section I 
of the Textile Institute's Abstracts; unti l the end of 1951, the Abstracts also 
appeared as part of the Textile Research Journal. 

Among other elaborate abstracts sections appearing within recognized 
journals are the previously mentioned patent and journal-article abstracts in 
Das Papier, the excellent condensed translations of foreign articles in Paper 
Technology, the classified abstracts on textile and papermaking fibers in the 
Journal of the Society of Dyers and Colourists, and the Documentation section 
which appears in addition to the Recherche section in Bulletin de Vlnstitut 
Textile de France. Also worth mentioning is the Graphic Arts Index, a classified 
list without annotations of articles in the printing field, published as part of 
Graphic Arts Progress by the Rochester Institute of Technology's Graphic Arts 
Department. 

Group I I . Among general abstract journals covering all branches of pure 
and applied chemistry, Chemical Abstracts (CA) is undoubtedly of greatest 
importance to the cellulose and paper chemist. It covers over 10,000 journals 
in addition to domestic and foreign chemical patents and books and publishes 
now over 200,000 abstracts a year. The extensive annual and cumulative indexes 
(decennial up to 1962, pentennial thereafter) to authors, subjects, patent 
numbers, and chemical formulas make CA an indispensable tool for the litera­
ture searcher. Sections of particular interest to the cellulose chemist are given 
in the bibliography. Cross-references to abstracts in other sections and thor­
ough indexing make it unlikely that any item of interest to the cellulose field 
is missed. 

Although British Abstracts ceased publication in 1953, abstracts of ap­
plied chemical interest are now carried as a separate section in the Journal of 
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Applied Chemistry. In many industrial countries, the Documentation sections 
of several journals must be consulted for complete coverage of the chemical 
literature. Thus, at least three sources of chemical abstracts exist in France— 
namely, the Bulletin de Ζα Société Chimique de France (pure chemistry), 
Chimie et Industrie (applied chemistry), and Bulletin Analytique (general 
chemistry and related sciences). Other countries have a centralized or nearly 
centralized service. Of these, Chemisches Zentralblatt is the oldest. It is still a 
good and reliable source of chemical information and a valuable tool for search­
ing the early literature, especially of European origin, despite lagging indexes 
and economic restrictions. The chemist who can read Russian is, however, 
better off consulting the Referativnyi Zhurnal Khimiya, which started in 1953 
and claims an impressive coverage equivalent to or exceeding that of C A . 
[Although figures of 700,000 abstracts from 16,000 journals have been quoted, 
these encompass some 2 dozen "Referativnyi Zhurnals" covering as many fields 
of science and technology, al l published by the centralized Soviet Institute of 
Scientific Information, of which Referativnyi Zhurnal Khimiya is only one. The 
present authors estimate the combined coverage of this abstract journal and of 
Referativnyi Zhurnal Biokhimicheskaya Khimiya to be more like 130,000 ab­
stracts per year from a little over 10,000 journals.] 

Concerning the availability of Soviet literature in English and other 
western tongues, the formerly critical dearth of adequate translations has been 
greatly relieved. Scientists working in the field of cellulose and related mate­
rials need no longer worry about this problem since both the Abstract Bulletin 
of The Institute of Paper Chemistry and Chemical Abstracts carefully check 
Referativnyi Zhurnal Khimiya for articles possibly missed in their own coverage. 
Even though the original articles may not be available in this country, at least 
English versions of corresponding abstracts are provided. 

O n the other hand, ascertaining the existence and location of available 
translations is still a problem, even though the task now falls to the librarian 
or information specialist rather than the scientist. Some help along these lines 
is provided by the Consolidated Translations Survey (Central Intelligence 
Agency) and Translations Register-Index (Special Libraries Association). A 
list of translations available in the pulp and paper field can be obtained free 
from The Institute of Paper Chemistry's library. 

Croup II I . Among abstract services covering the sciences and technology 
in general or in an interdisciplinary manner, Physics Abstracts, the Engineering 
Index, Applied Science and Technology Index, Nuclear Science Abstracts, Ana­
lytical Abstracts, the Battelle Technical Review, and many more are sufficiently 
known to dispense with detailed descriptions. 

The Australian Science Index is one of the better known nationally ori­
ented general science surveys in various countries. Many others can be found 
in the bibliography. 

Biological Abstracts, in which some subsections deal with forestry and 
with cellulose-destroying organisms, is valuable to the cellulose researcher. 
Certain aspects of packaging and sanitation in the medical and biological 
literature are covered—e.g., by Review of Applied Mycology and Index 
Medicus. Forestry Abstracts is certainly pertinent to the genetic, physiological, 
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and silvicultural aspects of cellulose, l ignin, and hemicellulose biosynthesis. 
Similar material is also available on individual filing cards as Centralized Title 
Service (Commonwealth Forestry Bureaux, Oxford) . 

Some special technical and legal interests of various industries processing 
cellulose and related materials are reflected in such journals as Corrosion Ab­
stracts, Building Science Abstracts, Water Pollution Abstracts, APCA Abstracts 
(A ir Pollution Control Association), and Nalco Abstracts of Current Articles 
on Water Treatment, while the Business Periodicals Index, Marketing Informa­
tion Guide, the U . S. Index of Federal Specifications, Standards and Handbooks, 
and the equivalent Canadian Index of Specifications are valuable to industrial 
executives seeking economic-statistical and merchandising information. 

A significant number of bibliographic reference services cover special 
types of publications, notably patents, dissertations, books and pamphlets, 
government reports, and miscellaneous sources of information. This discussion 
would not be complete without mentioning some of these. 

Among the various patent gazettes of industrial countries, the Official 
Gazette of the U . S. Patent Office, the Canadian Patent Office Record, the 
Abridgments of Specifications [of British] Patents for Inventions (supplement­
ing the British Official Journal of Patents), the Abrégés Descriptifs des Brevets 
d'Invention (Bulletin Official de la Propriété Industrielle de France) , and the 
Russian Izobreteniya, Promyshlennye Obrazit, Tovarnye Znaki publish either 
abstracts, summaries, or representative patent claims. The gazettes of many 
other countries, such as the German Patentblatt, however, publish only lists of 
patents granted and /or applied for, without abstracts or claims. 

Complete specifications of a l l U . S. papermaking and related patents 
(ca. 2500 per year) are available on microcards from The Institute of Paper 
Chemistry. U . S., Canadian, British, German, French, and Russian patents on 
cellulose, l ignin, etc., are covered completely in A.B.I.P.C., and patents of other 
countries as far as they are discovered by perusing other abstract journals. 
Chemical Abstracts, of course, provides good coverage for chemical patents of 
all countries. 

The special problem of obtaining information on new technical books is 
probably solved best by scanning appropriate checklists, such as the Cumu­
lative Book Index, New Technical Books (a bimonthly list of additions to the 
N e w York Public L i b r a r y ) , Stechert-Hafner Book News, Pergamon Progress, 
Scholarly Books in America (a quarterly bibliography of University Press pub­
lications), and the Monthly List of European Books in Science and Technology 
(Dekker en Nordemann, Amsterdam, Hol land) . 

Summaries of U . S. doctoral theses are provided in Dissertation Abstracts 
(formerly Microfilm Abstracts), while Masters Abstracts covers M . S . and M . A . 
theses. Lists of doctoral dissertations can also be found in various technical-
scientific journals. The Wilson Co. also compiles a yearly list, named Doctoral 
Dissertations Accepted by American Universities, on behalf of the Association 
of Research Libraries. 

U. S. Government Research b- Development Reports cover unrestricted 
project reports sponsored by the U . S. government, whereas special clearance is 
necessary to obtain classified reports indexed by Defense Documentation Cen -
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ter. Of similar value are the Monthly Catalog of Canadian Government Publi­
cations and the Monthly Checklist of State Publications (Library of Congress). 

Information on scientific conferences and symposia sufficient for ordering 
their proceedings can be found in World Meetings United States and Canada 
(TMIS), the World List of Future International Meetings (Library of Con­
gress) and in Scientific Meetings (Special Libraries Association). Chemical 
and Engineering News and other professional society journals also publish 
meeting calendars of current interest. 

A fairly recent method of providing current-awareness services is the 
publication of K W I C (keyword in context) and K W O C (keyword out of 
context) indexes. The best known and well-established ones are those pub­
lished biweekly by Chemical Abstracts as Chemical Titles and by Biological 
Abstracts as B.A.S.I.C. Biological Abstracts has gone so far as to substitute a 
cumulative version of B.A.S.I.C. for its conventional annual subject indexes. 
More orthodox current-awareness listings are provided by the British Current 
Chemical Papers and by the East European Accessions List and Monthly List 
of Russian Accessions of the Library of Congress. 

Also among recent innovations in literature-survey services are Contents 
in Advance, an optically reduced collection of Tables of Contents of various 
journals in a given field, which appears before the publication date of the 
journals themselves, and the Science Citation Index, a guide to literature ref­
erences cited by various authors in current journals. Both of these innovations 
were pioneered by the Institute for Scientific Information in Philadelphia. 
The Uniterm method of indexing, a specific form of coordinate indexing which 
is eminently suited to automated document retrieval, is the basis of the 
Uniterm Index to Chemical Patents published by Information for Industry, 
Inc. The bibliography lists abstracting and indexing services of interest to the 
cellulose chemist. 

Books 

The definitive or book literature of cellulose began around the turn of the 
century and developed slowly. Nonetheless, the number of pertinent books 
acquired since 1930 by the special library of The Institute of Paper Chemistry 
is estimated at between 10,000 and 15,000 (exclusive of bound periodicals). 
Not al l of these titles deal with cellulose, but a significant part of this collection 
is devoted to pulp and paper and related areas. Hence, the list of books and 
monographs in the bibliography should be considered only as a central core of 
the definitive literature but makes no claim of complete coverage. 

Outstanding among the early book literature are Cross and Bevans, 
Hagglund's, and Schwalbe's contributions; slightly later classics include works 
by Faust, Freudenberg, and Heuser, to name only a few. Some of the early 
information on cellulose appeared in works on plant biochemistry and physi­
ology, of which Czapek's "Biochemie der Pflanzen" is a good example. Simi­
larly, cellulose is often included in books dealing with broader topics, such as 
wood chemistry, polysaccharides, carbohydrates, and polymers, or with special 
phases of chemistry, notably colloid science, plant analysis, and rheology. 
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The most recent book on lignin is "The Chemistry of L i g n i n " by I. A . 
Pearl, published in 1967. B. L . Brownings "Methods of Wood Chemistry" in 2 
volumes has just been published. The same author's "The Chemistry of W o o d " 
appeared in 1963. 

Apart from the standard commercial publishing houses, many profes­
sional and trade associations, as wel l as academic institutions and other organi­
zations, publish monographs, special brochures, and the like, some of which deal 
with cellulose, wood, and related materials. Examples are various T A P P I 
monographs, U . S. Department of Agriculture handbooks, studies sponsored 
by the Food and Agriculture Organization of the United Nations, and some 
doctoral theses (notably European) published as books or pamphlets. Some 
special publications may have serial titles, such as the Yale University School 
of Forestry Bulletin. In addition, the proceedings of various special symposia, 
such as those sponsored by E U C E P A , T A P P I , C P P A , and other international 
and national societies and science academies, are often published in book form 
and may be considered as part of the definitive literature. A typical recent 
example is the Symposium on Topical Questions on the Chemistry and Tech­
nology of Cellulose, held in Jassy, Romania, September, 1961, which was 
published largely in German, as a book, by the Romanian Academy of Science. 

Bibliographies and Reviews 

Bibliographies on the chemistry of cellulose and its derivatives are found 
mostly in books, periodicals, and reviews in the form of literature cited or 
bibliographic footnotes (mostly unannotated). Examples of comprehensive 
reviews of the literature on cellulose and cellulose derivatives are given in the 
bibliography. These references contain unannotated bibliographies as footnotes 
or literature cited. 

The number of annotated bibliographies which have been prepared in the 
pulp and paper field far exceeds the total in the field of cellulose and its 
derivatives. A selected number of bibliographies and review articles in this 
broader category has been included in the bibliography. 

The most important bibliographic publication on papermaking is the 
"Bibliography of Papermaking and U . S. Patents" initiated by C. J . West and 
continued by Jack Weiner at The Institute of Paper Chemistry under the spon­
sorship of T A P P I . This annual bibliography cites for each periodical reference, 
the author, title, journal with volume and page numbers, and year. Most refer­
ences also contain at least one abstract journal citation. The papers cited are 
classified according to subject matter. The patent section is classified according 
to the classification of the U . S. Patent Office. Author, subject, and patent 
indexes are included. Beginning with the 1966 issue, foreign patents have 
been included. 

The Institute of Paper Chemistry also publishes its own "Bibliographic 
Series" (now numbering well over 200 separate bibliographies). A price list of 
those available can be obtained upon request from the Institute Editor. 

U p to March , 1964, Tappi had published a bibliographic list of U . S. 
patents dealing with pulp and paper on a quarterly basis. This annotated list 
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is no longer published. The Institute also prepares a yearly review "Progress 
in Alkaline Pulp ing" for publication in Tappi. 

The Reports on the Progress of Applied Chemistry, issued annually by 
the Society of Chemical Industry, contain chapters (reviews) on pulp and 
paper. Similar annual review serials in which advances in cellulose chemistry 
or related disciplines appear include Advances in Carbohydrate Chemistry, 
Advances in Textile Processing, Review of Textile Progress, and Annual Reports 
on the Progress of Chemistry. Some T A P P I Monographs contain reviews of the 
literature. In its annual "Reviews of Uni t Operations," Industrial and Engi­
neering Chemistry surveys the literature of those operations that are of interest 
to celluose industries. The bibliographies and reviews given in the bibliography 
are as complete as possible. 
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don W l , England, 1954, monthly. 

Dansk Patenttidende, Direktoret for Patent og Varemaerkevaesent, Copenhagen, Den­
mark, 1894, weekly. 

Dissertation Abstracts (formerly Microfilm Abstracts), University Micrr ms, Inc., 
313 N . First St , Ann Arbor, M i c h , 1938, monthly. 

Documentazione d'lngeneria, Rome, Italy. 
East European Accessions List, Library of Congress, Washington, D. C. 20540. 
Ekspress-Informatsiya-Tsettyulozne-Bumazh. Prom., Scientific Technical Committee 

of the Council of Ministers of the U.S.S.R. and the U.S.S.R. Academy of Science, 
Moscow, U.S.S.R. 

Emballage Digest, 8 rue Saint Marc, Paris, France, 1958, 10 per yr. 
Empire Cotton Growing Review, Empire Cotton Growing Corp, 12 Chanti ?y House, 

Eccleston St., London SW1, England, 1924, quarterly. 
Engineering Index, Engineering Index, Inc., 345 East 47th St., New Y !:, Ν. Y. 

10017, 1885, annual. 
Feuillets Bibliographiques (ATIP), Association Technique de l'Industrie >etiere, 

Paris, 1946, monthly. 
FOGRA Liter aturdienst, Fogra-Documentation Center, Deutsche Gesells* *ft fiir 

Forschung im Graphischen Gewerbe E V , Bamberger Haus, Munich 13, C imany, 
1955, monthly on cards. 

Food Science Abstracts (superseded by lournal of the Science of Food and Agricul­
ture in 1957, which see). 

Forestry Abstracts, Commonwealth Agriculture Bureaux, Farnham Royal, Bucks, 
England, 1939, quarterly. 

Forstarchiv, Verlag M . & H . Schaper, 20 Grazerstrasse, Hannover-Waldhausen, Ger­
many, 1925, monthly. 

Forstliche Rundschau, Verlag J . Neumann, Neudammn & Berlin, Vol. 16 (1944), 
2 double nos. per yr. 

Gazeta de la Propriedad Industrial, Mexico City, Mexico. 
Gazzetta Chimica Italiana, Viale Liegi 48, Rome, Italy, 1871, monthly. 
Grafische Technik Liter aturdienst, Institute for Printing Technology, Leipzig, Ger­

many. 
Graphic Arts Index (published as part of Graphic Arts Progress), Graphic Arts In­

formation Service, Rochester Institute of Technology), 65 Plymouth A v e , Rochester, 
Ν. Y. 14608, 1951, bimonthly. 

Guide to Russian Scientific Periodical Literature, U . S. Atomic Energy Commission, 
Brookhaven National Laboratory, Brookhaven, Ν. Y. 11719. 

Holz als Roh- und Werkstoff, Springer-Verlag, Heidelberger Platz 3, Berlin Wilmers-
dorf (West), Germany, 1937, monthly. 

Holztechnik, Zeitschriften verlag Dr. Bilz & Dr. Fraund K G , 6200 Wiesbaden 1, 
Postfach E , West Germany, 1920, monthly. 

Index Medicus, National Library of Medicine, c/o Superintendent of Documents, 
U . S. Government Printing Office, Washington. D. C. 20402, 1960, monthly. 

Index of Federal Specifications, Standards, Supt. of Documents, Washington, D. C. 
20402, irregular. 
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Index of Specifications and Standards, Canadian Government Specifications Board, 
National Research Council, Ottawa, Ontario, Canada, annual. 

Indicator e Cartotecnico, A cura dell'Ente Nazionale per la Cellulosa e per la Carta 
e deirAssociazione Nazionale Italiana Industrie Grafiche Cartotechniche e Trans-
formatrici, via Assisi 163, Rome, Italy, 1963, monthly. 

Industrial Arts Index (see Applied Science and Technology Index). 
L'Industrie Chimique Belge, Federation des Industries Chimique de Belgique, 49 

Square Marie-Louise, Brussels, Belgium, 1936, monthly. 
L'Industrie Textile, 36 rue Ballu, Paris 9, France, 1883, monthly. 
Izobreteniya, Promyshlennye Obraztsy, Tor amy e Znaki (Russian Patent Gazette), Cen­

tral Research Institute for Patent Information and Economie Studies, Moscow, 
USSR. 

Journal Forestier Suisse (Schweizerische Zeitschrift fiir Forstwesen), Schweizerischer 
Forstverein, Englischviertelstrasse 32, Zurich 7/32, 1850, monthly. 

Journal of Applied Chemistry (formerly Journal of the Society of Chemical Industry, 
London), Society of Chemical Industry, 14 Belgrave Square, London SW1, Eng­
land, 1951, monthly. 

Journal of Forestry, Society of American Foresters, 1010 16th St., N . W , Washington, 
D. C. 20036, 1917, monthly. 

Journal of the Chemical Society, Burlington House, Piccadilly, London W l , England, 
1871, monthly. 

Journal of the Science of Food and Agriculture, Society of Chemical Industry, 14 
Belgrave Square, London SW1, England, 1950, monthly. 

Journal of the Society of Dyers and Colourists, 19 Piccadilly, Bradford 1, Yorkshire, 
England, 1884, monthly. 

Journal of the Textile Institute, 10 Blackfriars St., Manchester 3, England, 1910, 
monthly. 

KoUoid-Zeitschrift ir Zeitschrift fur Polymère (formerly Kolloid-Zeitschrift), Dr. 
Dietrich Steinkopf Verlag, Saalbarestrasse 12, Darmstadt, Germany, 1962, monthly. 

Kunststoffe, Carl Hanser Zeitschriftenverlag GmbH, Kolbergerstrasse 22, Munich 27, 
West Germany, 1910, monthly. 

Il Legno, Ed . National Association of the Timber and Cork Merchants Rome, Viale 
Teodorico 11, Milan, Italy, 1923, monthly. 

Magyar Muszaki Lapszemle (Hungarian Technical Abstracts), Orszagos Miiszaki 
Konyvtar (National Library of Technology), Budapest, Hungary, 1949, quarterly. 

Man-Made Textiles (incorporating British Rayon ir Silk Journal), Harlequin Press, 
Old Colony House, S. King St., Manchester 2, England, 1924, monthly. 

Marketing Information Guide (formerly Distribution Data Guide), Superintendent 
of Documents, U . S. Government Printing Office, Washington, D. C. 20402, monthly. 

Masters Abstracts, University Microfilms, Inc., 313 North First S t , Ann Arbor, M i c h , 
1962, semiannual. 

Melliand Textilberichte, Verlag Mellaind Textilberichte, Rohbacherstrasse 76, Heidel­
berg, Germany, 1919, monthly. 

Memorial de Grand-Duche de Luxembourg, 
Monthly Abstract Bulletin, Kodak Research Laboratories, Eastman Kodak C o , Roches­

ter, Ν. Y , 1915, monthly (discontinued with vol. 47 (1961) and superseded by 
Abstracts of Photographic Science 6- Engineering Literature). 

Monthly Checklist of State Publications, Library of Congress, c/o Superintendent of 
Documents, monthly. 

Monthly List of European Books in Science and Technology, Dekker en Nordemann, 
Amsterdam, The Netherlands, monthly. 

Monthly Index of Russian Accessions, Library of Congress, c/o Superintendent of 
Documents, 1948, monthly. 

Nalco Abstracts of Current Articles on Water Treatment, Nalco Chemical C o , 
180 N . Michigan A v e , Chicago, 111, 60601. 

Natural &• Synthetic Fibers Abstract Service, Interscience Publishers, Inc., 440 Park 
Ave. South, New York, Ν. Y. 10016, 1954, monthly. 

New Technical Books, New York Public Library, Fifth Ave. & 42nd St , New York, 
Ν. Y. 10018, 1915, monthly. 
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Nippon Ringaku Kaishi (Journal of the Japanese Forestry Society), Japan Publications 
Trading C o , L t d , Central P. O. Box 772, Tokyo, Japan, 1918, monthly. 

Nippon Kagaku Soran (Japanese Chemical Abstracts), Nippon Kagaku Kenkyu Kai , 
187-1 Higashi San Bancho, Sendai, Japan, 1926, monthly. 

Norsk Tidende for det Industrielle Rettsvern, Styret for det Industrielle Rettsvern, 
Middelthunsgate, 15B, Oslo, Norway, 1886, weekly. 

Nuclear Science Abstracts, U . S. Atomic Energy Commission, Division of Technical 
Information Services Extension, P. O. Box 62, Oak Ridge, Tenn, 1947, semimonthly. 

Nucleo (formerly Nuevo Industria Quimica), Madrid, Spain, monthly. 
Obzor PoVskoi Tekhnicheskoi Literatury (Polish Technical Abstracts), Centralny 

Instytut Informacji Naukowo-technicznej, i ekonomicznej, 188 Aleja Niepodleglosci, 
Warsaw, Poland, 1951, quarterly. 

Octrooiraad Nederland, Bureau voor de Industriele Eigendom, The Hague, Nether­
lands, irregular. 

Official Gazette, U . S. Patent Office, c/o Superintendent of Documents, Washington, 
mm D. C. 20402, 1872, weekly. 
Osterreichische Chemiker-Zeitung (Wiener Chemiker-Zeitung), Springer-Verlag, 

Molkerbastei 5, Vienna 1, Austria, 1887, monthly. 
Osterreichische Vierteljahresschrift fur Forstwesen, Osterreichischer Forstverein, 

Marxergasse 2, Vienna 3, Austria, 1851, quarterly. 
Packaging Abstracts, Packaging Division of the Research Assn. for the Paper and 

Board Printing and Packaging Industries, Randalls R d , Leatherhead, Eurrey, 
England, 1944, monthly. 

Packaging Digest, Cam Publications, L t d , 311 Grays Inn R d , London W C 1 , Eng­
land, 1956, monthly. 

Packaging News, Maclean Hunter L t d , 30 Old Burlington St , London W l , monthly. 
Paper Industry, Paper Industry Management Assoc, 2570 Devon Ave , Des Plaines, 

111. 60018, 1919, monthly. 
Paper Technology—Journal of the Technical Section, British Paper and Board Mak­

ers' Association, Plough Place, Fetter Lane, London EC4, England, 1960, bimonthly. 
La Papeterie, P. Delcroix, ed , 9 rue Lagrange, Paris 5 e , France, 1878, monthly. 
Patentblatt, Deutsches Patentamt, Zweibriickenstrasse 12, Munich 2, Germany, 1881, 

weekly. 
Patent-Liste (Liste des Brevets; Lista det Brevetti), Bureau Federal de la Propriété 

Intellectuelle, Bern, Switzerland, 1896, semimonthly. 
Patentni Vestnik, Prague, Hungary. 
Photographic Abstracts, The Royal Photographic Society of Great Britain, Scientific 

and Technical Group, 16 Princess Gate, London SW7, England, 1921, 8 times a yr. 
Physics Abstracts (Science Abstracts, Section A), Institution of Electrical Engineers, 

Savoy Place, London WC2 , England, 1898, monthly. 
Plastica, Plastics Research Institute, T. N . O , Julianallan 134, Delft, Netherlands, 

1948, monthly. 
Plastics, Temple Press, L t d , Bowling Green Lane, London E C 1 , England, 1937, 

monthly. 
Plastics Trends, Plastics Industries Technical Institute, West Coast University, Los 

Angeles, Cal i f , 1941-50. 
Printing Abstracts, Research Assn. for the Paper and Board, Printing and Packaging 

Industries, Randalls R d , Leatherhead, Surrey, England, 1945, monthly. 
Przeglad Bibliograficzny Papiernictwa (Polish Forestry Review, supplement to Polish 

Paper Review), Pulp & Paper Research Institute, Wydawnictna Czasopism Tech-
nicznych NOT, Piotrkowska 96, Lodz, Poland, 1949, monthly. 

Przeglad Bibliograficzny Lesnictwa, Instytut Badaczego Les'nictwa, Warsaw, Poland, 
monthly. 

Quimica Industrial (Uruguay), Asociacion de Quimicos Industrials del Uruguay, 
Agrupacion Univ., Ave. Agraciada 1464, Piso 14, Montevideo, Uruguay, quarterly. 

RAPRA Abstracts, Rubber and Plastics Research Association of Great Britain, Shaw-
bury, Shrewsbury, Shropshire, England, 1923, monthly. 

Rayon et Fibres Synthétiques, Comité International de la Rayonne et des Fibres 
Synthétiques, 59 rue-de-Namur, Brussels, Belgium, 1945, monthly. 
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Records of Researches in the Faculty of Agriculture, University of Tokyo, Japan. 
Recueil des Brevets d'Invention, Service de la Propriété Industrielle, 19 rue de la Lo i , 

Brussels, Belgium, 1854, monthly. 
Referativnyi Zhurnal, Biokhimicheskaya Khimiya (Abstract Journal, Biochemistry), 

Izdatel'stvo Akademii Nauk SSSR, Shubinskii per D.10, Moscow b-99, USSR, 
1953, semimonthly. 

Referativnyi Zhurnal, Khimiya (Abstract Journal, Chemistry), Izdatel'stvo Akademii 
Nauk, SSSR, Institut Nauchnoi Information, Moscow, U.S.S.R, 1953, semimonthly. 

Resins—Rubbers—Plastics Literature Service, Information for Industry, Inc., 1000 
Connecticut Ave , N . W , Washington, D. C. 20036, 1942, semimonthly. 

Review of Applied Mycology, Commonwealth Mycological Institute, Ferry Lane, 
Kew, Surrey, England, 1922, monthly. 

Review of Current Literature on the Paint and Allied Industries (formerly Review 
of Current Literature on Paint, Colour, Varnish à- Allied Industries), Research 
Association of British Paint, Colour & Varnish Manufacturers, Chorley & Pickersgill 
L t d , Amberley House, Norfolk St , Strand, London WC2, England, 1928, monthly. 

Revista de Quimica Industrial (formerly Revista de Chimica Industrial), Rua Senador 
Dantas 20, Rio de Janeiro, Brazil, 1932, monthly. 

La Revue des Produits Chimiques et VActualité Scientifique, Jean de Buigne, 4 rue 
Lamblardia, Paris 12 e, France, 1898, monthly. 

Revue Forestière Française, Ecole Nationale des Eaux et Forets, 14 rue Giradet, 
Nancy, France, 1949, 11 times per yr. 

Rumanian Scientific Abstracts, Central de Documentare Stiintificâ Str. Gutenberg 3 
bis, Bucharest, Rumania. 

Schohrly Books in America, University of Chicago, 1525 East 53rd St , Chicago, 111. 
60615, 1959, quarterly. 

Science Citation Index, Institute for Scientific Information, 325 Chestnut St , Phila­
delphia, Pa. 19106, 1963, quarterly. 

Scientific Meetings, (list of forthcoming meetings), Special Libraries Association, 
Science-Technology Division, 31 E. 10th St , New York 10003, 1956, annual (sup­
plements twice a year). 

The Shirley Institute Summary of Current Literature, Cotton, Silk, and Man-Made 
Fibres Research Association, Shirley Institute, Didsbury, Manchester 20, England, 
1921, semimonthly (since 1964 reproduced in Journal of the Textile Institute, 
Abstracts ). 

Skinners Silk ù Rayon Record, St. James House, 44 Brazennose St , Manchester 2, 
England, 1928, monthly. 

Squibb Abstract Bulletin, Olin Mathieson Chemical Corp , 747 Fifth Ave , New 
York, Ν. Y. 10022, weekly (discontinued with Vol. 25, June 25, 1952). 

Stain Technology, Biological Stain Commission, The Williams & Wilkins C o , 428 
East Preston St , Baltimore, M d , 1925, semiannual. 

Sumarstvo (Forestry), Foresters' Society of Serbia, Belgrad, Serbia, 1948, monthly. 
Summary of Current Literature, (name changed to The Shirley Institute Summary 

of Current Literature in 1961 which see). 
Survey of Literature, Research Department, Metal Box C o , L t d , Kendal A v e , West-

fields Road, Acton, London W3, England, 1950, monthly. 
Svensk Papperstidning (Swedish Paper Journal), Svenska Pappersbruksforeningen, 

Villagatan 1, Stockholm, Sweden, 1898, semimonthly. 
Svensk Tidskrift for Industrielli Rattsskyd (supplement in Industriell Teknik; In-

dustritidningen Norden), Svenska Uppfinnareforeningen and Tekniska Laroverkens 
Ingenjorsforbund, Munkron 9, Stockholm C, Sweden, 1915, biweekly. 

Szabadalmi Kozlony (Bulletin des Brevets ir Bulletin Central des Marques), Budapest, 
Hungary, monthly. 

Technical Book Review Index, Special Libraries Association, monthly. 
Technical Bulletin, Technical Section, British Paper & Board Makers' Association, 

6 times a yr. (discontinued with Vol. 36, 1959). 
Technical Survey, Technical Survey, 650 Newark A v e , Elizabeth, N . J , 1945, weekly. 
Technical Translations, Clearinghouse for Federal Scientific and Technical Informa­

tion, c/o Superintendent of Documents, Washington, D. C. 20402, 1959, monthly. 
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The Textile Journal of Australia, Merchandising Magazines Pty. L t d , 142 Clarence 
St , Sydney, Australia, 1926, monthly. 

Textile Technology Digest, Institute of Textile Technology, Charlottesville, Va. 22902, 
1944, monthly. 

Textil-Praxis, Konradin-Verlag Robert Kohlhammen GmbH, Postfach 625, Stuttgart, 
Germany, 1946, monthly. 

Tokkyo Koho (Official Patent Reports), Hatsumei Kyokai c/o Patent Office, Tokyo, 
Japan, 1961, irregular. 

Translated Contents Lists of Russian Periodicals, Department of Scientific & Indus­
trial Research, London, England, 1949-58. 

Uniterm Index to Chemical Patents, Information for Industry, 1000 Connecticut Ave , 
N . W , Washington, D. C , 1950, bimonthly. 

U. S. Government Research Reports (formerly Bibliography of Scientific and Indus­
trial Reports), Clearinghouse for Scientific and Technical Information, c/o Super­
intendent of Documents, Washington, D. C. 20402, 1954, semimonthly. 

Water Pollution Abstracts, Department of Scientific and Industrial Research, Water 
Pollution Research Laboratory, Elder Way, Stevenage, Herts, England, 1928, 
monthly. 

Wiadomosci Urzedu Patentowego Miesiecznik, Poland. 
Wochenblatt fiir Papierfabrikation, Guntter-Staib Verlag, Charlottenstrasse 2, Bibe-

rach an der Riss, Wurttemberg, Germany, 1872, semimonthly. 
Wood, American Lumberman, Inc., Chicago, 111, 1946-1951. 
Wood, Benn Bros. L t d , Bouverie House, 154 Fleet St , London EC4, 1936, monthly. 
Wood and Wood Products, 300 W. Adams St , Chicago, 111. 60606, 1923, monthly, 

monthly. 
Wood, Tothill Press, L t d , London, 1936, monthly. 
World List of Future International Meetings, International Organizations Section, 

Library of Congress, c/o Superintendent of Documents, 1959, quarterly. 
Zeitschrift fiir Weltforstwirtschaft (Journal of World Forestry), Krogers Verlagsanstalt 

GmbH, Hamburg-Blankensee, Germany, quarterly (discontinued with Vol. 18 No. 
5/6, Dec. 1955). 

Scientific and Technical Journals 
Acta Chemica Scandinavica, Munksgaard, Ejnar L t d , Norregade 6, Copenhagen S, 

Denmark, 1947, 10 a year. 
Allgemeine Papier-Rundschau (formerly Papier-Zeitung), Paul Keppler Verlag K. G , 

Industriestrasse 2, 6056 Heusenstamm, W. Germany, 1921, monthly. 
Analytical Chemistry, American Chemical Society, 1155 Sixteenth St , N . W , Wash­

ington, D. C. 20036, 1929, monthly. 
Angewandte Chemie (formerly Zeitschrift fur Angewandte Chemie), Verlag Chemie, 

GmbH, Pappelallee 3, Weinheim/Bergstr, Germany, 1882, semimonthly. 
Angewandte Chemie (International Edition in English), Verlag Chemie, 1962, semi­

monthly. 
Annalen der Chemie, Justus Liebig's, Verlag Chemie, 1832, irregular. 
Annali di Chimica (formerly Annali di Chimica Applicata), Viale Liegi 48, Rome, 

Italy, 1941, monthly. 
Appita, Journal of the Australian Pulp and Paper Industry (formerly Australian Pulp 

and Paper Industry, Technical Section Proceedings), Australian and New Zealand 
Pulp and Paper Industry Technical Association, 476 Collins St , Melbourne C I , 
Victoria, Australia, 1947, bimonthly. 

Association Technique de L'Industrie Papetière, Revue (ATIP), P. Turel, Secretary 
General, 154 Blvd. Haussmann, Paris 8 e, France, 1947, irregular. 

Australian Journal of Applied Science (continuation of Journal of the Council for 
Scientific and Industrial Research), Commonwealth Scientific and Industrial Re­
search Organization (CSIR) , 314 Albert St , E. Melbourne C2, Australia, 1950, 
quarterly. 

Australian Journal of Chemistry, CSIR, 1948, quarterly. 
The Biochemical Journal, Cambridge University Press, American Branch, 32 E. 57th 

St , New York, Ν. Y. 10022, 1906, monthly. 
Bollettino della Regia Stazione Sperimentale per I'Industria detta Carta e lo Studio 

dette Fibre TessUi Vegetali (now absorbed in L'Industria della Carta, which see). 
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British Paper and Board Makers' Association, Technical Section—Proceedings, Tech­
nical Bulletin (formerly Paper Makers' Association of Great Britain ir Ireland), 
superseded by Paper Technology, which see. 

Bulletin de la Société Chimique de France, Masson et C i e , 120 Boulevard Saint-
Germain, Paris VI , France, 1958, monthly. 

Bulletin de L'Institut Textile de France, Editions de L'Industrie Textile, 36 rue Ballu, 
Paris 9 e , France, 1929, monthly. 

Bulletin of the Chemical Society of Japan, Kanda Surugadai, Chiyoda-ku, Tokyo, 
Japan, 1928, bimonthly. 

Bulletin of the Institute for Chemical Research, Kyoto University (formerly Reports 
of the Institute for Chemical Research, Kyoto University), Risaburo Nakai, Insti­
tute for Chemical Research, Kyoto University, Takatsuki, Osaka, Japan, 1928, 
quarterly. 

Bumazhnaya Promyshlennost (Paper Industry), U l . 25 Oktyabrya, 8 Moscow, K-12 
U.S.S.R, 1922, bimonthly. 

Canadian Chemical Processing (formerly Canadian Chemistry and Process Industries), 
Southern Business Publications, L t d , 1450 Don Mills R d , Don Mills, Ontario, 
Canada, 1917, monthly. 

Canadian Journal of Chemistry (continuation of Canadian Journal of Research, Sec­
tion Β ), Division of Administration & Awards, National Research Council, Ottawa 
2, Ontario, Canada, 1929, monthly. 

Canadian Pulp and Paper Association, Technical Section Proceedings, Canadian Pulp 
and Paper Association, Montreal, Quebec, Canada. 

Carbohydrate Research—An International Journal, Elsevier Publishing C o , Inc., 
52 Vanderbilt A v e , New York, Ν. Y. 10017, 1965, bimonthly. 

Celuloza, si Htrtie, Cartimex, P.O. Box 134-135, Bucharest, Romania, 1952, monthly. 
Chemical Engineering (with Chemical ir Metallurgical Engineering), McGraw-Hill 

Book C o , 330 W. 42nd St , New York, Ν. Y. 10036, 1903, biweekly. 
Chemiefasern (supersedes Reyon, Zellwolle und Andere Chemiefasern), Deutscher 

Fachverlag GmbH, Freiherr-vom-Stein-Str. 7, Frankfurt/Main, Germany, 1919, 
monthly. 

Chemische Berichte, Verlag Chemie, GmbH, Pappelalle 3, Weinheim/Bergstr, Ger­
many, 1868, monthly. 

Chemische Technik, V E B Deutscher Verlag fiir Grundstoffindustrie, Karl-Heine-Str. 
27, Leipzig, W. 31 Germany, 1949, monthly. 

Chemistry and Industry (formerly a part of Journal of the Society of Chemical In­
dustry), Society of Chemical Industry, 14 Belgrave S q , London SW1, England, 
1881, weekly. 

Chemistry in Canada, Chemical Institute of Canada, 48 Rideau St , Ottawa 2, Canada, 
1949, monthly. 

Comptes Rendus, Gauthier-Villars, 55 quai des Grands-Augustins, Paris 6 e , France, 
1835, weekly. 

Faserforschung und Textiltechnik, Akademie-Verlag GmbH, Leipziger Str. 3-4, Berlin 
W.8, Germany, 1951, monthly. 

Finnish Paper and Timber, Suomen Paperi-ja Puutavaralehti Oy Papers-och Trava-
rutidskrift for Finland AB, Pietarinkatu 1C, Helsinki, Finland, 1950, 10 a year. 

Forest Products Journal (formerly Journal of the Forest Products Research Society), 
Forest Products Research Society, 2801 Marshall Court, Madison, Wis. 53705, 1951, 
monthly. 

Forestry, Oxford University Press, Amen House, Warwick S q , London EC4, Eng­
land, 1927, semiannually. 

Gidroliznaya i Lesokhimicheskaya Promyshlennost (Hydrolysis and Wood-Chemical 
Industry), Min. Bumazhnoi i Derevoobrabatyvayushchei Promyshlennosti SSSR, 
ul. 25 Oktyabrya 8, Moscow K-12, USSR, 1948, 8 a year. 

Helvetica Chimica Acta, Verlag Helvetica Chimica Acta, Basel 7, Switzerland, 1918, 
6-8 a year. 

Holz als Roh- und Werkstoff, Springer-Verlag, Reichpietschufer 20, Berlin 30 ( West ), 
Germany, 1937, monthly. 

Holzforschung, Technischer Verlag Herbert Cram, Genthiner Str. 13, Berlin W30, 
Germany, 1947, 6 a year. 

Holzforschung und Holzverwertung (formerly Mitteilungen der Oesterreichischen 
Gesellschafi fuer Holzforschung ), Oesterreichische Gesellschaft fuer Holzforschung, 
Arsenal Objekt 212, Vienna (III), Austria, 1949, bimonthly. 
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Indian Pulp and Paper, Eastern House, 14 Radhabazar Lane, Calcutta 1, India, 1947, 
monthly. 

VlndustHa della Carta, Associazione Italiana tra i Fabbricanti di Carte e Cartoni, 
7 via Pantano, Milan, Italy, 1947, monthly. 

Industrial and Engineering Chemistry, American Chemical Society, 1909, monthly. 
Industrial and Engineering Chemistry, Fundamentals, American Chemical Society, 

1962, quarterly. 
Industrial and Engineering Chemistry, Process Design and Development, American 

Chemical Society, 1962, quarterly. 
Industrial and Engineering Chemistry, Product Research and Development, American 

Chemical Society, 1962, quarterly. 
International Chemical Engineering, American Institute of Chemical Engineers, 345 

E . 47th St., New York, Ν. Y. 10017, 1961, quarterly. 
Journal of the American Chemical Society, American Chemical Society, 1876, semi­

monthly. 
Journal of Applied Chemistry (formerly Journal of the Society of Chemical Industry), 
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111. 60018, 1919, monthly. 

American Paper Merchant, Peacock Business Press, Inc., 200 S. Prospect Ave , Park 
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New York, Ν. Y. 10036, 1872, weekly. 
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Paperboard Packaging (formerly Fibre Containers and Paperboard Mills), Bettendorf 
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The Paper Maker, Pine & Paper Chemicals Dept., Hercules Inc., 910 Market St , 
Wilmington, Del. 19899, 1927, monthly. 

Paper-Maker and British Paper Trade Journal, S. C. Phillips and Company, L t d , 50 
Fetter Lane, London EC4, England, 1891, monthly. 

Papier Carton et Cellulose, Compagnie Française d'Editions, 40 Rue du Colisée, 
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De Papierwereld, Lorenizkade 186, Haarlem, Netherlands, 1946, monthly. 
Pulp b Paper (formerly Pulp b Paper Industry), Miller Freeman Publications, Inc., 

370 Lexington A v e , New York, Ν. Y. 10017, 1927, monthly. 
Pulp b Paper International, Miller Freeman Publications, Inc., 370 Lexington A v e , 

New York, Ν. Y. 10017, 1959, monthly. 
Rohm and Haas Reporter, Rohm and Haas C o , Washington S q , Philadelphia, Pa. 

19105, 1943, bimonthly. 
Southern Pulp and Paper Manufacturer ( formerly Southern Pulp and Paper Journal ), 

Ernest H . Abernethy Publishing Company, Inc., 75 Third St. N . W , Atlanta, 
Ga. 30308, 1938, monthly. 

Textile Age, Cleworth Publishing C o , 1 River R d , Cos Cob, Conn, 1937-19??, 
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774 (1952), 194 refs. 

Patents 

Many patent classes must be searched in the cellulose, pulp, and paper fields to 
obtain pertinent literature. The main classes and subclasses of the U . S. Patent 
Classification which should be used in searching are: 
Class 8, Bleaching and Dyeing: Fluid treatment and chemical modification of textiles 

and fibers 
115.5: Chemical modification of textiles and fibers 
116: Cellulose fibers 

Class, 53, Package Making 
48: Multiple bottle or can carrier type package 
52: Automatic or triggered control 

177: Progressively seamed cover webs or web folds 
203: Wrapping machines 
285: Closing packages and filled receptacles 

Class 93, Paper Manufactures 
8-35: Bag machines 

36-60: Box machines 
61-76: Envelope machines 
77-83: Tube machines 
87-92: Tag machines 
84-86: Folding 

Class 101, Printing 
35: Special-article machines 

460: Including paper or cellulosis support having printing or 
nonprinting surface 

Class 106, Compositions, coating or plastic 
124: Protein or derivative containing 
162: Carbohydrate or derivative containing 

Class 117, Coating: processes and miscellaneous products 
36.1: Reusable transfer sheet making 
36.7: Recording or copy sheet making with latent color component 
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36.8: Reactive components 
37: Non-uniform coating 
38: Printing, masking or stenciling 
62: With treatment of the coating 

121: Particular base or coating 
140: Felted or loose fibrous material base 
143: Cellulose or derivative base 

Class 118, Coating apparatus 
200: Solid applicator contacting work 
300: Projection or spray type 

Class 129, Paper files and binders 
21: Pins 
24: Hinged 
41: Transverse cords 

Class 144, Woodworking 
309: Processes 
311: Bark removing 

Class 156, Adhesive bonding and miscellaneous chemical manufacture 
1 : Methods 

349: Surface bonding means and /or assembly means therefor 
Class 161, Stock material and miscellaneous articles 

46: Structurally defined web or sheet 
Class 162, Paper making and fiber liberation 

1 : Processes of chemical liberation, recovery or purification of 
natural celluose or fibrous material 

100: Processes and products 
232: Apparatus 

Class 206, Special receptacles and packages 
1 : Receptacles 

46: Packages 
Class 229, Paper receptacles 

6 : Boxes 
16: Folded blank boxes 
68: Envelopes 
87: Wrappers 

Class 260, Chemistry, carbon compounds 
2: Synthetic resins 

124: Lignins and reaction products thereof 
209: Carbohydrates and derivatives 

Class 270, Sheet-material associating or folding 
52: Associating or disassociating 
61: Folders 

Class 271, Sheet feeding or delivering 
8: Feeding 

63: Delivering 

Additional classes which may contain subject matter of interest are: 
Class 18, Plastics Class 220, Metallic receptacles 
Class 83, Cutting Class 221, Article dispensing 
Class 96, Photographic chemistry, proc- Class 222, Dispensing 

esses and materials Class 223, Apparel apparatus 
Class 99, Foods and beverages Class 225, Severing by tearing or break-
Class 100, Presses ing 
Class 128, Surgery Class 226, Advancing material of inde-
Class 131, Tobacco terminate length 
Class 136, Batteries Class 241, Solid material comminution 
Class 167, Medicines, poisons and cos- or disintegration 

metics Class 242, Winding and reeling 
Class 177, Weighing scales Class 248, Supports 
Class 181, Acoustics Class 250, Radiant energy 
Class 198, Conveyors, power-driven Class 252, Compositions 
Class 209, Classifying, separating and as- Class 281, Books, strips and leaves 

sorting solids Class 282, Manifolding 
American Chemical Soaefe 

Library 
1155 ISth S t , M.W. 

WashiftftoiL ÙJL 2DQ3f 
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Class 210, Liquid purification or sépara- Class 294, Handling, hand and hoist-line 
tion implements 

Class 211, Supports, racks Class 317, Electricity 
Class 214, Material or article handling 

The patent classification, indexed according to subject material, may be found 
in the U . S. Dept. of Commerce Patent Office "Index to Classification," July, 1963. 
R E C E I V E D June 6, 1963. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at the 
143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1968. 
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The Literature of Wood Naval Stores 

H E R M A N SKOLNIK, H E R M A N I. ENOS, JR., and 
F R A N K H . GARDNER, JR.1 

Research Center, Hercules Powder Co., Wilmington, De l . 19899 

Aside from the technical sales bulletins and product data 
sheets of industry, there is no specific literature on wood 
naval stores. The literature of this industry is found through­
out the general literature. Patent literature is particularly 
significant in tracing the industrial development of wood 
naval stores and its products. This paper reviews the sig­
nificant literature of wood naval stores and of the chemistry 
of naval stores products, rosin and terpenes, and documents 
the principal discoveries and developments. The cited lit­
erature was selected to provide the reader with the most im­
portant primary literature of wood naval stores and of the 
chemistry of naval stores products. To complement the 
most important primary literature, a general bibliography 
of the best secondary literature is included. 

It took the experience, knowledge, and efforts of Homer T. Yaryan to begin the 
history of the wood naval stores industry (108, 113). Yaryan had perfected 

a process to extract linseed oil from flaxseed with a petroleum fraction. In 
1906, he adapted this process to the extraction of rosin from waste pine wood 
and stumps. In 1910, after several unprofitable starts, the Yaryan Naval Stores 
Co. plant at Gulf port, M i s s , began regular operations. A second plant was 
built at Brunswick, G a , in 1911 (80). 

The plant at Brunswick, G a , and one at Hattiesburg, Miss. (1920) are 
the centers of Hercules wood naval stores production. The Newport Co. (now 
Heyden Newport Chemical Corp.) entered wood naval stores through plants 
at Bay Minette, A l a . (1913) and Pensacola, F l a . (1916); the Mackie Pine 
Products Co. at Covington, L a . (1918); the Continental Turpentine and Rosin 
Corp. at Laure l , Miss. (1921); Acme Products Co. at DeQuincy, L a . (1922); 
Dixie Pine Products Co. at Hattiesburg, Miss. (1928); more recently, Crosby 
Chemicals, Inc., at Picayune, Miss. (1937) and DeRidder, L a . (1946); and 

1 Hercules Powder C o , Hattiesburg, Miss. 

349 
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Gulf Naval Stores Co. at Gulfport, Miss. (1946) and Andalusia, A la . (1953) 
(74, 92). In 1957 Gul f Naval Stores built a plant at Arcadia, F l a . and sub­
sequently closed their Gulfport, Miss, operation. 

From the Stumps to Chips 

Stumps, which constitute the feed for the wood naval stores plants, are 
found in the vast cut-over lands of Mississippi, Georgia, and Florida. A gasoline 
or naphtha extract of a typical virgin longleaf pine stump, which has remained 
in the ground eight to 10 years after felling of the tree to weather off or rot away 
bark and sapwood, analyzes 18% water, 5% terpene oils, 2 2 % rosin, and about 
4% of a gasoline-insoluble resin. Harvesting the stump, during the early years, 
depended upon mule-power and dynamite. W i t h the advance of the motor age, 
mechanical stump pullers were designed to travel easily over the cut-over land 
and remove the whole stump (28, 73, 75, 82, 84, 97). 

Between 1920 and 1930, attempts were made to purify wood rosin by three 
approaches: distillation, extraction, and adsorption (24, 50, 54, 96). The most 
successful process was the selective solvent refining of F F wood rosin with 
furfural and which produced rosin of al l color grades (48,49). This process 
is now operated commercially on a continuous basis (49, 58). Another com­
mercial process for refining wood rosin uses fullers earth for adsorbing the color 
bodies from a naphtha solution of the F F wood rosin (78). 

Although the earlier processes involved a steam distillation prior to ex­
tracting wood chips, the patent literature is relatively large on directly extracting 
unsteamed chips—the process which has been used for many years. According 
to a recent patent (20), the use of ketone solvents in extracting wood chips 
increases the efficiency of this step. 

The Constituents and Composition of Rosin 

The literature on the composition of stump wood is relatively meager. 
Bottini (JO) thoroughly studied the composition of stumps as a function of tree 
and stump age. Other important studies are those of Dupont (25), Tolkachev 
(102), Schmidt-Nielsen and Refsnes (94), and Goldblatt and Burgdahl (36). 

The literature on the constituents and chemistry of rosin is voluminous. 
It was recognized as early as 1827 (105) that rosin is a mixture of resin acids. 
The name abietic acid was introduced in 1826 by Baup (5) for the resin he 
isolated from Pinus Abies. U n t i l very recently, the literature has been domi­
nated by confusion, errors, and misleading generalities. The difficulty in many 
studies was the inability to differentiate between a mixture and a single com­
ponent. Readers of the literature written prior to about 1935 should be alert 
to this situation. 

The major contributors who elucidated the structures of rosin components 
were: 

A . Tschirch, whose most important contribution was consolidating the 
literature as well as his early work on isolating different acids from American 
gum rosin (103). 
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A . Vesterberg, who by fractional crystallization of the sodium salts of gum 
rosin, was able to isolate levopimaric and pimaric acids (1887) (107). 

G. Dupont, who isolated the first relatively pure abietic acid by means of 
its 3:1 salt and reported the instability (isomerization) of the acid com­
ponents (26). 

F . Balas, who did considerable work on the amine salt separation of resin 
acids, but was unsuccessful in applying the technique (3). 

L . Ruzicka (86), who proved the structure of abietic acid first proposed 
by Fieser and Campbell . He also d id considerable work on proving the struc­
ture of levopimaric and pimaric acids. 

W . Sandermann, who d id considerable work on proof of structure and 
studied biochemical origins by radioactive tracer work (90). 

S. Palkin and Ε. E . Fleck, who improved the isolation of abietic acid and 
first obtained dehydroabietic acid and prepared lactones (77). 

L . F . Fieser and W . P. Campbell (30) , who isolated pure dehydroabietic 
acid, and proposed the correct structure for abietic acid. 

G . C. Harris, who developed the amine salt method for isolating pure resin 
acids, isolated two new resin acids, neoabietic and isopimaric, by combining 
the amine salt method with the Diels-Alder addition reaction of maleic an­
hydride with resin acids and ultraviolet spectra, and completed the structure 
proof of pimaric acid (still inconclusive from Ruzicka's work) , and isolated 
and characterized isopimaric acid (40, 41). Harris classified the acids into 
abietic-type and pimaric-type, as shown in Figure 1. 

D . H . R. Barton (4) and W . J . Klyne (57) , who established that the A - B 
ring union in the di terpenoids is the same as in tri terpenoids and steroids. 

G . Stork (100), who recently announced the first successful total synthesis 
of ^/-dehydroabietic acid. 

Two new acids, palustric acid and caribeic acid, have been isolated re­
cently from gum rosin. The structure of palustric acid and its presence in wood 
rosin have been established by R. V . Lawrence and co-workers at the Naval 
Stores Laboratory, U .S . Department of Agriculture (62, 63). Hampton (39) , 
who isolated and partially characterized caribeic acid, was unable to find it in 
wood rosin and suggested that it is the factor responsible for the lesser tendency 
of gum rosin to crystallize. 

In recent years much attention has been given to stereochemistry of the 
pimaric acids by E . O. Edwards (27) and R. E . Ireland (52), and to their role 
in biogenesis of the di terpenoids by E . Wenkert (110). Also there have been 
excellent articles on applying new instrumental methods of analysis to resin 
acids: gas l iquid partition chromatography by J . A . H u d y (47), infra-red by 
E . A . Cherches (18) and by P. Kajanne (55), mass spectrometry by H . H . 
Brunn (13) and C. A . Genge (35), and nuclear magnetic resonance by J . C . W . 
Chien (19) . 

The current practice of most investigators and journals in writing and 
numbering the diterpenoid ring structure is illustrated in Figure 2 for abietic 
acid. 

The numbering is that of the phenanthrene ring system (see "The Ring 
Index") , and the method of projection with the ring I to the lower left is con-
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Abietic Type Pimaric-Type 

X C 0 0 H Î 0 0 H X C 0 0 H 

Levopimaric Palustric 
Acid Acid 

Ϊ00Η 

C H = C H 2 

Abietic 
Acid 

Isopimaric 

C H = C H 2 

Neoabietic Dehydroabietic Dihydroabietic Pimaric 
Acid Acid Acid Acid 

Figure 1. Structural formulas of resin acids (C1$H29COOH) 

sistent with the most commonly used method of projecting the structural 
formulas of the polyterpenoids and the steroids. In the older literature, carbon 
atoms 4a, 4b, 8a, and 10a were numbered 12, 13, 14, and 11, respectively. 

The composition of the neutral fraction of rosin is not completely known. 
However, various investigators have isolated resin and fatty acid esters from 
the saponifiable portion of wood rosin. From the unsaponifiable portion 3,5-
dimethoxystilbene (21), the aldehyde of isopimaric acid, and a trace of 1,8-
terpin (as terpin hydrate) have been isolated (40). 

Grades of wood rosin vary from X through W W ( water-white ) , W G 
(water glass), Ν, Μ, Κ, I, H , G , F , E , and D with increasing color. The 
official U . S . color standards are based on the work of Brice (11) and are speci­
fied in terms of the 1931 Commission Internationale de l'Eclairage colorimetric 
coordinate system. A printed color chart was developed by Hercules Power 
Company (44). 

Chemical Properties of Rosin and Resin Acids 

The reactivity of resin acids essentially lies in the carboxylic acid group 
and in the double bonds. The literature on reactions of rosin and its component 
resin acids is vast and has been complicated by the fact that rosin is a mixture 
of the several resin acids. 

Isomerization is particularly important inasmuch as it occurs during the 
processing of rosin and increases its stability. Isomerization is carried out by 
heating or by subjecting rosin to an acid medium. The maleic anhydride adduct 
of rosin is possible because this isomerization of the double bonds in abietic 
acid occurs easily giving levopimaric acid at equilibrium (53, 59, 63, 85, 87, 88). 
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Because it is unsaturated, rosin is highly susceptible to air oxidation, the 
products being dark in color and insoluble in oils and solvents. This property 
prevented wood rosin's entry into fields for which its other properties indicated 
potential usefulness. The hydrogénation of rosin, the literature of which is 
largely confined to patents, led to a product quite resistant to oxidation. It is 
quite apparent from the early literature that the hydrogénation proceeded 
smoothly and quickly to saturate one double bond; considerably more vigorous 
conditions and more effective catalysts were necessary to hydrogenate the 
second double bond (12, 16, 72, 88, 96). A commercial hydrogenated rosin, 
"Staybelite," differs from rosin in having about 3 % as against 5 0 % of abietic-
type acids and 6 0 % as against 6% dihydroabietic acids. 

Rosin ester hydrogénation is likewise confined mostly to the patent litera­
ture and follows the processes described for hydrogenating rosin. 

Disproportionation of rosin also renders it less susceptible to oxidation by 
air. Although this reaction has been known for some time, it has been only 
relatively recently that commercial disprôportionated products, such as "Resin 
731" (Hercules), "Gorite" (Dixie Pine Products), "Galex" ( G . and A . L a b ­
oratories), and "Ni lox Resin" (Newport ) , have been available. Dehydroabietic 
acid is the main component of disprôportionated rosin, and its preparation and 
characterization has been the subject of several studies (30, 34, 42). 

The abietic-type acids in rosin can be stabilized towards oxidation by 
polymerization. Since Gr i in and Winkler's (37) description of this process 
which used sulfuric acid, many patents have been issued involving many types 
of catalysts under varying conditions and with further treatment, such as 
hydrogénation and esterification. 

Oxonation of rosin and resin acids to yield rosin carbinols and hydroxy-
methyl resin acids was reported in 1952 (61). 

The physical and chemical properties of commercial rosins and modified 
rosins are described in technical trade bulletins and booklets such as those of 
Hercules Powder Co. 

The sodium salt of rosin has been used extensively for many years in 
sizing paper (2), and its patent literature is quite extensive. L i m e d rosin, or 
calcium resinate, known since 1884 (56) , has found important use in the pro­
tective coating industry as a varnish resin. Other heavy metal salts have been 
similarly applied. 

/ 
CH 

\ 

C H 3 Ϊ00Η 

Figure 2. Numbering of 
the diterpenoid ring struc­

ture of abietic acid 
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Since M a l y (66) first announced in 1865 the esterification of rosin, practi­
cally every conceivable ester has been prepared. Many have become commer­
cially important, for example, the glycerol ester of rosin (91) , known as ester 
gum, and the pentaerythritol ester of rosin (6). A significant commercial 
development was the continuous rosin esterification process to give alkyl rosin 
esters in high conversion (15) . Results of a recent study of the mechanism of 
resin acid esterification were reported in 1957 (98) . 

The carboxylic function in rosin and rosin esters has been hydrogenated 
to the alcohol (60). In the process, the double bonds are partially hydrogen­
ated, and the product obtained is essentially hydroabietyl alcohol. The early 
literature, however, called the product abietyl alcohol (89) . 

Rosin has been converted to the nitrile (83) , which, in turn, is readily 
hydrogenated to the amine. Both of these products are relatively new commer­
cially. 

Decarboxyation of rosin, accompanied by dehydrogenation, to give retene 
as the major product has been known since 1887 (1, 89, 107). Decarboxy­
lation to rosin oi l has been reported by Humphrey (57) , Vassilev (106), 
and Whitmore and Crooks (111), in which the main products were decarboxy-
lated resin acids. 

Hydroxyethylation of rosin to produce an emulsion-breaking composition 
has been described by Moeller (71). 

The dark-colored, gasoline-insoluble fraction from the extraction of stump 
wood has found many uses. However, the literature on its composition and 
chemistry is l imited to trade bulletins and patents. 

Constituents of Turpentine and Terpene Oils 

Wood turpentine is not the total terpene hydrocarbons from the wood 
extract. It is a distillation fraction enriched in the lower-boiling terpene hydro­
carbons and is approximately 8 0 % α-pinene. The remainder consists of 5% 
camphene and other bicyclics, and 1 5 % monocyclics including dipentene, 
p-menthane and p-cymene (76). Table I outlines the components of wood 
terpene oils (3-carene and heptane are found in significant quantities only in 

Table I. Components of Wood Terpene Oils 

A. Turpentine 
1. Bicyclic terpenes 

a. a-Pinene 
b. Camphene 
c. 3-Carene 

2. Monocyclic terpenes 
a. Dipentene 
b. a-Terpinene 
c. Terpinolene 

3. Miscellaneous hydrocarbons 
a. p-Cymene 
b. p-Menthane 
c. Heptane 

B. Pine Oi l 
1. Bicyclic terpenoids 

a. Borneol 
b. α-Fenchyl alcohol 
c. Fenchone 

2. Monocyclic terpenoids 
a. a-Terpineol 
b. 0-Terpineol 
c. Terpin hydrate 
d. 1,8-Cineole 

3. Miscellaneous derivatives 
a. Estragole 
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western stump wood) . The extraction of one ton of chips yields on the average 
about 85-90 pounds of crude oils, of which about 50 pounds is turpentine 
(45,49). 

The greatest use of turpentine used to be as a thinner and solvent for 
paints, varnishes, and enamels. However, now the greatest demand for turpen­
tine is as a chemical for the synthesis of camphor, pine oil , terpineol, terpene 
resins, insecticides, and many other products. However, instead of using tur­
pentine for these chemical conversions, a distillation fraction enriched in the 
desired constituent is used: for example, α-pinene, or dipentene. The fact that 
distillation fractions enriched in dipentene are by no means pure often has not 
been recognized in publications. 

Chemical Properties of Terpene Hydrocarbons 

The following discussion pin-points the reactions of terpene hydrocarbons 
which have arisen at least in part from research on products from the wood 
naval stores industry. 

The bicyclic terpenes, particularly «-pinene and camphene, are very i m ­
portant commercially. Their uniqueness lies in their ready conversion to mono­
cyclic terpenes and in their rearrangement reactions. A typical example is the 
conversion of α-pinene to camphene and other bicyclic and monocyclic terpenes 
(43, 69). 

Camphene readily adds acids to form isoborneol esters, for example, the 
formate, which is readily converted to isoborneol. Many patents have been 
issued for preparing camphor, and a plant for its manufacture has been in pro­
duction since 1932 (38). Camphene is an intermediate in the production of 
two commercially important insecticides: Thanite (isobornyl thiocyanoace-
tate) and toxaphene (chlorinated camphene) (8, 14). 

Derivatives of pinene which have been of interest recently are pinic and 
pinonic acids (33, 99). 

Terpene-derived resins are produced by reaction of terpene hydrocarbon* 
or alcohols with phenol in the presence of acid catalysts, followed by reaction 
of the substituted phenol with formaldehyde (104). 

Polymerization of terpenes by metal coordinate catalyst systems has been 
described recently (68). 

Terpenes react with sulfur to form complex sulfurized compounds, which 
have found wide use as extreme-pressure lubricant additives (46, 109). 

A i r oxidation of terpenes and terpene derivatives yields hydroperoxides 
(32, 93, 101, 112). p-Menthane hydroperoxide is produced commercially by 
this process (29). Under some oxidation conditions hydroperoxides are not 
isolated, but are only intermediates providing other oxidation products. For 
example, the oxidation of terpinolene in aqueous dispersion gives three isomeric 
triols (9) . 

The menthadienes, for example, dipentene, can be dehydrogenated to 
p-cymene or disprôportionated to a mixture of p-cymene and p-menthane. The 
p-cymene can be air oxidized to the hydroperoxide (65) and converted to 
8-hydroxycymene (64, 65) or p-cresol (31). 
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The cracking of dipentene yields isoprene (7, 22, 24). 
The menthadienes, for example, terpinene, terpinolene, react with maleic 

anhydride to give valuable adducts (23, 38, 79). 

Pine Oil and Terpene Alcohols 

The most distinctive product of wood naval stores is pine oi l , which is not 
found in the exudation of l iving pines. Pickett and Schantz (81) reported the 
components of pine oil to consist of terpene hydrocarbons, «-terpineol, borneol, 
fenchyl alcohol, and terpene ethers. The constituents of pine oi l , that is, the 
alcohols, ketones, and ethers, have an extensive literature of organic chemistry. 

The chief commercial source of cyclic terpene alcohols is pine oil . A n 
efficient distillation of pine oil yields commercial «-terpineol. Pine oi l , and also 
α-terpineol, has become so valuable that it has been supplemented by a syn­
thetic pine oi l , prepared by the hydration of α-pinene in the presence of 
acids (95) . 

Dehydration of 1,8-terpin with acid catalysts (90) yields a mixture of 
α, β, and γ-terpineols known as "terpineol extra" or "prime terpineol." 1,8-
Terpin hydrate is obtained from the crude oils recovered by steaming the 
residual rosin after distilling the more volatile terpenes and terpenoids (67). 
It is also produced synthetically by the hydration of or pinene. 

The literature on the uses and applications of pine oil and terpineol is 
large. 

A summary report of past and current practices and recommendations 
for the future in writing structural formulas and in numbering and naming the 
monoterpenes was prepared by M . W . Grafflin for the American Chemical 
Society's Nomenclature Committee and published as A D V A N C E S I N C H E M I S T R Y 
SERIES N O . 14. 

Summary 

The literature of wood naval stores begins with the Yaryan patents and is 
dominated mostly by the industrial developments and research of a relatively 
few American companies and by the publications of The Naval Stores Station, 
U . S. Department of Agriculture. The literature has borrowed heavily from 
and contributed generously to the general literature of organic chemistry and 
chemical engineering. Principal discoveries and developments in wood naval 
stores have been related to their significant and critical literature. In addition 
to specific documentation of these discoveries and developments, a bibliography 
of the general naval stores literature is included. Chemists new to the chemistry 
of terpenes and resin acids may gain an excellent background by consulting 
the references marked with an asterisk in the bibliography of this paper. 
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162—Paper Making and Fiber Liberation Processes and Products 
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—587 Terpene 
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R E C E I V E D March 26, 1964. Presented in part at the Joint Symposium on "Literature 
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of Paint, Plastics, and Printing Ink Chemistry at the 131st Meeting of the American 
Chemical Society at Miami, April 10, 1957, and in part at the Forest Products Re­
search Society, National Meeting, New Orleans, June 16-20, 1963. 
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Literature of Leather and Adhesives 

IRENE M . S T R I E B Y 

Library Consultant, Indianapolis, Ind. 

R. N O R R I S S H R E V E 

Emeritus Professor of Chemical Engineering, Purdue University, Lafayette, Ind. 

Skins of animals comprise the raw material for the leather 
industry. Its important by-products include gelatin and 
glue; in their manufacture the osseous, cartilaginous, and 
muscular tissues, as well as hoof and horn, are also utilized. 
This discussion presents a two-part survey: (1) the literature 
pertinent to the principal phases of leather manufacture, and 
(2) the ever-growing literature of adhesives including glue, 
sizes, cements, and gums. Brief discussions of dissertations 
and translations, patents, and statistics pertinent to both 
leather and adhesives are also included. Selected periodical 
articles are generally omitted. Emphasis is placed upon 
books published in the preceding decade. 

T h e skins, bones, and fibrous tissues of animals and their products— 
·*- leather, gelatin, and glue—are mostly colloidal materials and have almost 

indefinable properties about which little is known. They consist of many dif­
ferent complex proteins, which vary in structure in different animals and even 
vary in different parts of the same hide. The complexity of the art of leather 
manufacturing is augmented by the many active substances that affect the 
skins—enzymes, bacteria, alkalies, acids, tannins, tannin substitutes, oils, fats, 
and salts. Part one is concerned with principal phases of its manufacture. The 
chemistry and engineering behind the leather industries are so complex that 
scientific control has developed comparatively slowly. 

The leather industry is constantly searching for new chemicals to make 
better leathers at a cheaper price. In considering the literature of the leather 
industry, it is impossible to confine it only to items of importance from a 
processing viewpoint. One cannot separate treatises on the purely chemical 
aspects of the subject from the technological aspects. Modern material sciences, 
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cross-fertilization of fields of knowledge, automation, and systems engineering 
place no limit on the imagination of the searcher. 

Encyclopedias, Dictionaries, Handbooks, and Yearbooks. Representative 
titles—those which contain either recent authoritative data or general back­
ground information—have been included in the accompanying bibliography. 
The Kirk-Othmer "Encyclopedia of Chemical Technology," with many volumes 
of the second edition now in print, is an excellent source of information o n 
manufacturing processes as wel l as for an over-all view of the industry. 
"Ullmann's Enzyklopàedie der technischen Chemie," now in its third edition, 
is also important. For a brief summary of leather manufacture, the " M c G r a w -
H i l l Encyclopedia of Science and Technology" can be used to advantage. A 
collective encyclopedic compilation, often referred to in the literature, is the 
"Handbuch der Gerbereichemie und Lederfrabrikation." Gnamm's "Fachbuch" 
and Block's "Handbuch der Haut" are useful books that come within the above 
classification, as wel l as Kiintzei's "Gerbereichemisches Taschenbuch." A 
starting point for reviewing progress in the field is Proctor's "Leather Industries 
Laboratory Book," first published in 1897, but superseded by more recent 
treatises. 

Bibliographies, Abstracts, and Indexes. The best and most recent com­
prehensive bibliography for the chemical processing of leather possibly is a 
composite of the references accompanying the 64 chapters of O'Flaherty's 
"Chemistry and Technology of Leather" (listed under Books and Monographs). 
For example, Chapter 37 of the third volume contains 106 citations to machinery 
and chemicals used in leather manufacture. As is true in the above instance, 
one is more likely to find bibliographies covering various phases of leather 
processing than he is to locate a classified bibliography covering al l aspects. 
The last volume of "Handbuch der Gerbereichemie" by Sagoschen is devoted 
to bibliographies, and Malcles, in her source list, states that the British Leather 
Manufacturers' Research Association features a current bibliography. Some 
periodicals maintain an abstract section such as the Journal of the Society of 
Leather Trades Chemists. For recent as well as older lists one can consult 
published abstracts which indicate whether or not a bibliography accompanies 
the article, as in Chemical Abstracts ( C A ) . One can also use C A to locate 
serial articles in a subject field. To supplement this source, especially for the 
pre-World W a r II era, three foreign abstract journals are useful: British 
Abstracts, Chemisches Zentralblatt, and Chimie et Industrie. Abstract journals 
are also the one best source for compiling bibliographies on a subject-chrono­
logical basis. Bibliography of Reviews in Chemistry should also be checked. 
Two government publications—"Leather, Hides, and Shoes," and Index of 
Federal Specifications and Standards—include a basic index and cumulative 
supplements as issued. Although quite old, Dean's bibliography of tanning 
materials is useful. The "Bibliographical Index," specifically covering leather, 
is obsolete. There are no specific indexes for the leather industry worthy of 
mention, but the Biological and Agricultural Index, Engineering Index, and 
Applied Science and Technology Index may occasionally be useful to the 
engineer. Strauss, although covering over 20 special subject bibliographies in 
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her Appendix, does not include leather but is an excellent source for data on 
basic reference publications. 

Books and Monographs. The last volume of the indispensable treatise, 
"The Chemistry and Technology of Leather," by O'Flaherty et al. has recently 
been published. The first volume, subtitled "Preparation for Tannage," includes 
a discussion of the chemical structure of skin and its preparation for leather 
manufacture. Volume 2, "Types of Tannages," includes the chemistry, proc­
essing, and mechanism of tannery. Volume 3, "Process Control of Leather 
Quality," covers the role of finishing operations in establishing the utility of 
leather and the procedures for various types of leather. The fourth volume, 
"Evaluation of Leather," discusses the technical knowledge available on the 
basic properties of leather and the various methods of evaluating these proper­
ties such as moisture and ash analysis, l ip id extraction, and estimation and 
composition of fat liquor emulsions. Aspects of past and present methods are 
discussed in detail by authorities in the industry. 

Before publication of the above reference book, McLaugh l in and Theis' 
"Chemistry of Leather Manufacture" was regarded as a necessity by the 
chemical engineer; it contains a thorough review of the literature through 
1944. Wi lsons monograph, "The Chemistry of Leather Manufacture," as well 
as his "Modern Practice in Leather Manufacture," were for many years, 
regarded as basic reference books, but these, along with the book by M c L a u g h ­
l in and Theis, have been largely replaced. In this connection, "Progress in 
Leather Science" should be mentioned; voluminous citations to it appear in 
the literature, so this title takes its place among the monumental reference 
books. 

Several titles which appear in the bibliography refer to some specific 
phase of manufacture such as Gustavson's "Chemistry of the Tanning Processes" 
rather than to general discussions of leather manufacture. In fact, White , in 
Volume 2 of O'Flaherty, states that, in addition to those already mentioned, 
essential reading to gain a broader view of complex tannin chemistry includes 
earlier surveys by Gnamm, Rottsieper, Thorpe, Dekker, Howes, Stather, Pavlo-
vich, Perkin and Everest, Nierenstein, Freudenberg, Fischer, and Procter and 
Paessler. Some other titles listed may contain only one or more chapters 
applicable to leather manufacturing such as Disserens' "Chemical Technology 
of Dyeing and Printing," but the information contained therein is essential. 
M a n y older titles which, though not indispensable in modern leather manu­
facture, may be needed because they constitute bibliographical references 
cited in later publications. Although no particular emphasis has been placed 
upon books published in languages other than English, several titles have been 
included as a result of frequent mention in bibliographies. 

Reports and Technical Bulletins. The so-called report literature has i n ­
creased vastly since W o r l d W a r II. To attempt a classification and listing of 
titles pertinent to the leather industry alone would result in an inadequate 
summary. Nor can one point to a published compilation sufficiently broad in 
scope. Only some typical reports prepared by representative agencies are 
listed as examples of this literature source, provided available indexes are 
checked and a choice made therefrom. Technical bulletins often contain 
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illustrations, data sheets, and uses for specific chemicals—information which 
may not be readily available elsewhere under one cover. Many are published 
by commercial organizations, kept up to date, and distributed gratis to potential 
customers. To compile a list available on an industry-wide basis would be 
impracticable; hence only a few titles are mentioned to indicate this type of 
literature—e.g., "Calgon Data for the Leather Tanner." Several trade associa­
tions are also responsible for technical publications; a list of U . S. organizations 
i n this category is found in "Sources of Business Information." Government 
agencies are an important source of report literature and technical bulletins 
(see also section under Bibliographies) as are laboratories maintained by pro­
fessional associations, such as the Tanners' Counci l of America. 

Reviews, Symposia, and Special Publications. This type of literature 
varies considerably in format and source. Review articles are especially helpful 
for orientation in a field. This type of literature may contain references to 
unindexed ephemeral material sometimes of value. There are many organiza­
tions representative of various facets of the leather industry whose conference 
papers and minutes often contain information unavailable elsewhere. These 
organizations may sponsor symposia which result i n publication such as " C o m ­
parative Evaluation of Various Solvent Tannage Systems" by Buechler. 
A S T M ' s "L i s t of Special Technical Publications" are the published results of 
symposia on materials and collected technical papers presented at their meet­
ings. Occasionally a collection of periodical articles, representing several 
authorities in the industry but pertinent to one or more of its aspects, is 
published with the hope that the convenience of "under-one-cover" form w i l l 
be useful or that a wider audience w i l l be reached than that gained through 
the original articles which are published singly. Otto's "Contributions to the 
Study of the Interactions in the System Hide-Tanning-Dyestuff" is an instance 
wherein the author's articles appearing individually in Das Leder were trans­
lated into English and privately printed separately. Occasionally journals 
devote special issues to one subject which might be regarded as falling in 
the above category, especially the issues which honor a prominent scientist 
such as the "Stiasny Festschrift." For convenience some titles representative 
of a l l types mentioned above have been placed in one list. 

Standards and Specifications. Both domestic and foreign agencies pro­
mulgate standards. Individual associations have been responsible for develop­
ing and publishing test methods, specifications, and standards for the leather 
industry. The International Union of Leather Chemists' Societies maintains a 
division called the Physical Testing Commission. In the United States, the 
Tanners' Counci l is representative of the laboratories maintained by industry, 
universities, and government where new and improved testing methods are 
developed. The American Society for Testing and Materials ( A S T M ) , organ­
ized in 1910, with its various committees, publishes over 3200 standards 
including not only those for leather but also for adhesives as well . Many 
authorities in the field cooperate to meet the needs of scientists and engineers. 
There is a host of government specifications published by military agencies to 
meet their needs, many for purchasing materials of a specified quality. The 
usual need is for a specific standard or requirement; suggestions for locating 
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these appeared in "Literature Resources for the Chemical Process Industries," 
together with a general discussion of the subject which includes a definition 
and clarification of terms. The Appendix to Strauss' "Scientific and Technical 
Libraries" (listed under Bibliographies, Abstracts, and Indexes) contains an 
excellent annotated list of agencies which publish standards and specifications 
of which the U . S. National Bureau of Standards is one example. Standardiza­
tion activities of other countries should also be checked. 

Periodicals. This category includes those publications issued regularly on 
a time-frequency basis. W i t h the exception of reviews and collections, specific 
references to periodical articles have not been included. Based on the quantity 
of references made to them in O'Flaherty's book, the more important titles are 
the Journal of the American Leather Chemists* Association, Journal of the 
Society of Leather Trades' Chemists, Collegium, Leder, Shoe and Leather 
Reporter, and Cuir Technique. To the first journal listed, 91 of 100 references 
were made by Downing in Volume 4 of "Chemistry and Technology of 
Leather." Leather research institutes are maintained in several countries; some 
are sponsored by scientific organizations, some by governmental agencies, some 
by trade associations, and a few by groups of individuals. Many issue publica­
tions based upon investigations of their scientists such as Gesammelte Abhand-
lungen of the Deutschen Lederinstituts in Germany and Kozarstvi published 
by the Leather and Al l ied Trades Research Institute of Gottwaldovo, Czecho­
slovakia, both of which have become increasingly important. Current awareness 
of these publications is possible by checking publication notices appearing in 
sources such as Chemical Abstracts. Biochemical journals which contain articles 
on proteins, enzymes, and collagens in relation to leather manufacturing and 
botanical journals which contain articles on tannins, have not been included 
i n the list. The "Directory of House Organs" published by Gebbe Press does 
not have a classification for leather; however, one w i l l find information on 
products of interest to the leather industry in publications of the pertinent 
chemical process industries. Coman's "Sources of Business Information" lists 
16 house organs, including one each devoted to gelatin and glue; several of 
these associations publish periodicals having a controlled free distribution. 

Adhesives 

Hundreds of available formulations, capable of holding materials together 
by surface attachment, supplement the multiplicity of adhesive products on 
today's market. Modern adhesives may be classified in several ways—e.g., by 
their use in bonding various types of materials such as structural adhesives, or 
by their composition based on a principal component such as thermoplastic 
resin. Therefore, the more or less general term, adhesives, embraces many 
types. 

Animal glue is the oldest type of adhesive, having been used for over 
3000 years. Casein and starch adhesives reached commercial importance in 
the early part of this century; soybean-protein adhesive has been developed 
i n the last 30 years while the synthetic resin adhesives reached commercial 
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importance since 1940. Modern plastics have now become indispensable raw 
materials. A list of the principal materials classified as adhesives for statistical 
purposes is shown in Table I. 

Table I. Adhesives, Including Glues, Sizes, Cements, and Gums" 

Other adhesives, glues, and cements 
Lacquer base 
Nitrocellulose types 
Other 

Synthetic resin adhesives 
Bonding and laminating types 

Rubber cements 
Rubber and synthetic resin combinations 

Cements ( for porcelain, furnaces, etc. ) 
Gum adhesives except rubber 

Mucilage 
Other formulations 

Gelatin in four grades ( technical, edible, photo­
graphic, and pharmaceutical) included in 
original table, omitted from this adaptation) 

°List adapted from "Statistical Summary No. 4," p. 57, Manufacturing Chemists Association, 
Washington, D. C , 1961. 

In addition to the base, binder, or chief component, adhesives contain 
many types of chemicals, each having a specific function in the formulation. 
For example, the thin paper film used to support the phenol-formaldehyde 
resin in phenol-resin glues is known as a carrier. Among other ingredients are 
solvents, catalysts, hardeners, fillers, extenders, preservatives, fortifiers, and 
diluents, each used in the composition to meet a special condition. 

No attempt has been made to compile a comprehensive bibliography of 
adhesive literature for two reasons: (1) references are not only vast but widely 
dispersed, and (2) many treatises and reports on leather processing, as wel l as 
those on plastics and other raw materials, contain sections covering adhesives. 

Encyclopedias, Dictionaries, Handbooks, and Yearbooks. Many of the 
general references listed for leather are useful for information on adhesives, 
particularly the first volume of the second edition of the "Encyclopedia of 
Chemical Technology." Skeist's handbook is a valuable aid as is McGuire 's . 
To make or to select an adhesive, "Modern Plastics Encyclopedia," an annual 
publication sponsored by Modern Plastics, is useful. "Plastics Engineering 
Handbook" and Simond's two books on plastics contain valuable information 
on bonding technology. Katz* "Adhesive Materials," although not strictly a 
handbook, provides an excellent guide to those who need to know of adhesives 
designed to fulfill a specific purpose; this author also gives the precise number 
and title of specifications covering the chemical, physical, process, and per­
formance qualities of many types. The first volume of a comprehensive source 
for polymer science and plastics technology with international coverage is the 
"Encyclopedia of Polymer Science and Technology," edited by H . F . Mark 
et al.; each article is provided with a bibliography. Future lists should be 
checked constantly to keep abreast of publication in this rapidly expanding field. 

Animal glue (dry forms) 
Hide 
Extracted bone 
Green bone 
Flexible and nonwarp glue 
Liquid glue (not glue stock) 

Protein adhesives 
Casein 
Other (blood, albumin, soybean) 

Vegetable adhesives 
Dextrins 
Starches 

Sizes 
Rosin 
Other, including dextrin sizes 
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Bibliographies, Abstracts, Indexes, and Information Sources. Literature 
sources for adhesives, as for leather, are found with plastics and related sub­
jects. Three of the best known tools are British Plastics Federation Abstracts, 
Literatur-Schnelldienst, and Resins-Rubber-Phstics. Chemical Abstracts con­
tains subdivisions pertinent to the subject; a section on plastics also appears 
in the Journal of Applied Chemistry. McGuire 's "American Adhesives Index" 
is an index of products rather than an index of items leading one to periodical 
articles and reviews. Among other bibliographies available are the O T S Selec­
tive Bibliographies. Forest Products Laboratory has a recent excellent list of 
publications on glue, and a quarterly abstract bulletin published in England is 
also an important source. The "Encyclopedia of Polymer Science," to be 
published in several volumes, w i l l have bibliographies accompanying each 
article. "Brit ish Technology Index" is a new publication of the general type, a 
current subject guide to British technical periodicals. "Adhesives," recently 
published by the Institute of Paper Chemistry, is an excellent source for b ib l i ­
ography; for example, the last section contains 664 references. 

Books and Monographs. Among the newer books on adhesives is the 
second edition of "Adhesion and Adhesives" by Houwink and Salomon which 
emphasizes the technology of adhesive processing and the use of adhesives as 
engineering materials. "Adhesives: General Applications, Theory, and Testing" 
by Weiner and Roth, and "Adhesion" by Eley are also among the more recent 
general discussions. Various specialized books include metal bonding by 
Epstein; wood adhesives by Knight; adhesives for paper and packaging by 
McGuire ; structural adhesives by Guttmann; epoxy resins by Lee and Neville 
and by Skeist; soluble silicates by V a i l ; and amino resins by Biais. Among 
books on polymers are several in which adhesives are discussed, including 
those by Voyutskii , Meyer, and Smith and Montgomery. Plant gums and 
polysaccharides are reviewed by Smith and Montgomery, also by Whistler and 
BeMil ler . Sutermeister has covered casein as an adhesive in his book on its 
industrial applications, and starch is discussed by Kerr. 

Reports and Technical Bulletins. Reference has previously been made to 
the O T S Selective Bibliographies (available from the Clearinghouse for Federal 
Scientific and Technical Information). The O T S collection also contains many 
P B reports. Most of these relate to a specific subject such as "Starch and Adhe­
sives Industry," " O i l , Thinner for Marine Glue , " "Development of Special Ce­
ments Used by the Oi l -Dr i l l ing Industry," and "Use of G u m Arabic with Type 
I X Photographic Paper." Many technical and trade associations issue reports on 
special areas of interest; thus it is usually possible to find material on almost 
any phase of adhesives by checking indexes. Commercial organizations publish 
and distribute data sheets describing the use of their products and quite often 
supply reprints of periodical articles pertinent to the performance of a particular 
formulation. Examples of available material are two titles distributed by the 
Pittsburgh Plate Glass Co. They also have available a pictorial leaflet, "Adhe­
sives for Every Industrial Material for Every End-Use Service Requirement for 
Every Application Method." 

Reviews, Symposia, and Special Publications. Bibliographies and current 
abstracts can be checked to locate reviews such as those by W a r d , Chen, and 
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others. Symposia papers are typified by the publications of Bodnar and Weiss. 
Announcements of such meetings to be held are of interest to those who cannot 
attend since publication usually follows. Examples of special publications are 
those on adhesives by the Institute of Paper Chemistry and the A S T M . 

Standards and Specifications. The A S T M publishes standards for adhe­
sives which are revised annually. Katz ' new book, listed under handbooks, 
contains hundreds of specifications precisely classified, identified, and described. 
Several technical organizations are interested in testing adhesives—e.g., 
T A P P I . The numerous governmental agencies such as the U.S . Federal Supply 
Service and others listed by Strauss have publications describing their stand­
ards which certainly include adhesives of all types. The book by Lever and 
Rhys on testing plastic materials, in its revised and enlarged edition, contains 
over 3000 references to the world-wide range of plastic publications of which 
many cover testing to achieve standardization. 

Periodicals. Most of the periodical articles on adhesives w i l l be found 
in titles covering plastics; a few of those that currently devote space to 
adhesives are listed. Some engineering journals such as Chemical Engineering 
Progress occasionally contain articles on adhesives; therefore these potential 
sources should not be overlooked in searching either for current or earlier 
articles. Although no house organs devoted to adhesives are listed by Gebbie, 
several publications of manufacturers do contain articles on their products. 

Other General Sources 

Dissertations. Theses of graduate students sometimes contain information 
unavailable elsewhere under one cover, especially those based on original 
investigation. No listing of titles has been made chiefly because (1) it is next 
to impossible to find an evaluation of them and (2) it is not easy to obtain 
copies even on interlibrary loan. OTlaherty lists slightly over a dozen such 
studies, but, in most cases, complete information is lacking. More complete 
data of such investigations in this category, especially i f unpublished, are 
difficult to locate but sometimes pertinent subjects may be found through 
indexes. Dissertation Abstracts, published since 1938, is one source which lists 
subjects in al l fields. Translations of articles appearing in foreign language 
journals have, for several years, been collected by the Special Libraries Associa­
tion and deposited in a loan collection maintained at the John Crerar Library 
in Chicago and serviced under a grant from the National Science Foundation. 

Patent Literature. Patent references and specifications are of interest to 
the chemical engineer, and he is familiar, as a rule, with procedures in the 
event either an exhaustive or a limited patent search is demanded. If he wishes 
to obtain patents pertinent to his problems through his own initiative but lacks 
experience, there are guides to searching the patent literature which may be of 
help. Likewise, the U.S . Patent Office publishes a series of classification bulle­
tins which define classes and subclasses listed in their "Manua l of Classification 
of Patents" and w i l l supply them, as wel l as cross-reference lists, in response 
to a request which adequately describes as wel l as limits the subject matter of 
interest. Using Chemical Abstracts to locate specific patents or to make a 
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preliminary search must not be overlooked. Many basic patents covering 
various phases of the leather industry appear in the four volumes of "Chemistry 
and Technology of Leather." This source contains citations to 225 patents, 
the majority of which are domestic. The "Index of Patents, 1790-1960" has 
been announced for early publication by a board of editors with Κ. M . He ld 
as chairman. 

Statistics. Statistical information of many types is needed by the chemical 
engineer; this may vary from the production figures for raw materials to sales 
figures related to the products of enhanced value, from current enrollment in 
engineering schools to the percentage of chemicals consumed by his own 
industry in relation to all others in chemical process industries. Major agencies 
of the U.S . Government which produce statistics useful to the chemical engineer 
are the Bureau of Mines which publishes statistics on coal and coke chemicals 
among others; the Tariff Commission which issues information on production 
and sales of organic chemicals; the Bureau of the Census which is responsible 
for figures on inorganic chemicals, foreign trade statistics, and the Annual 
Survey of Manufacturers. The Bureau of Labor Statistics, the Department of 
Agriculture, the Department of Health, Education, and Welfare, and the F e d ­
eral Reserve System are also among the governmental agencies which may 
contribute statistical data. Trade associations and trade publications are addi­
tional sources of information. The Manufacturing Chemists' Association pub­
lishes Chemical Facts and Figures at regular intervals and offers specific aid 
upon request. 
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Thorpe, J. F., Whiteley, M., "Thorpe's Dictionary of Applied Chemistry," Longmans, 
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Malcles, L. N., "Les Sources du Travail Bibliographiques," (Tome 3, Bibliographiques 
Specialisees: Chimie Industrielle), Droz, Geneva, 1958. 
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Hall, Inc., New York, 1960. 
Dekker, J., "Gerbstoffe," Borntraeger, Berlin, 1913. 
Dieserens, L., "Chemical Technology of Dyeing and Printing," Vol. 1, Reinhold Pub­

lishing Corp., New York, 1948. 
Fabrion, W., "Neuere Gerbmethoden und Gerbtheorien," Braunschweigg, Vienna, 

1915. 
Fischer, E., "Untersuchungen über Depside und Gerbstoffe," Springer-Verlag, Berlin, 
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delphia, 1964 (Leather in Pt. 25). 
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"Textile Materials—Fibers and Products; Leather" (Part 25 of 1964 ASTM Stand­
ards), American Society for Testing and Materials, Philadelphia, 1964 (revised 
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des Industries du Cuir, which see). 

Cuoio, Pelli, Materie Concianti (1939-1943, resumed publication in 1947), Stazione 
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Journal of the Society of Leather Trades' Chemists, which see). 

Kozarstvi, Leather and Allied Trades Research Institute, Gottwaldovo, Bratislava, 
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Monograph Series, British Leather Manufacturers Research Association, Milton Park, 

Egham, Surrey, England. 
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"Adhesives," (I. General Applications, Theory, and Testing; II. Paper; III. Board, 

Plastics, and Textiles; IV. Tapes and Machinery), Institute of Paper Chemistry 
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Mark, H. F. et al., eds, "Encyclopedia of Polymer Science and Technology: Plastics, 
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U.S. Patent Classes and Subclasses 
Material Class Subclass Material Class Subclass 
Leather 69 Stretching frames 45 24 

Bating 8 94.17 Stuffing with oil 8 94.21 + 
Fermentive 195 6 Tanning 8 94.19+ 

Beltmaking 154 3+ Drums 69 29+ 
Stretching 69 1.5 Treating compositions 252 8.57 

Beveling machines 69 9+ Worker's irons, forging 
Bobbins or spools 242 118.32 dies 78 72 

Cop type 242 118.7 Working 69 
Coating of 117 142 Adhesive 

Fibers or particles Applying 
precoated 117 28 To labels and wall 

Plural coating 117 69+ paper 216 43 
Printing combined 117 15 Compositions 
Striping, bordering Alkali metal silicate 106 74+ 

or edging 117 44 Biocide with 167 42 
Surface deformation Carbohydrate gum 106 205+ 

combined 117 11 Cellulose liberation 
Compositions con- liquor 106 123 

taining 106 155+ Core oils 106 38.2+ 
Rubber containing 260 748 Protein 106 124+ 

Degreasing 8 139+ Rubber 260 726+ 
Dyeing 8 10+ Starch 106 210+ 
Electrolytic treating of 204 135 Synthetic resin 260 29.1 + 
Embossing 69 2 Vermin catching 167 49 
Embossing 101 3+ Insect catching and 
Extracting oil from 260 412 destroying 43 136 
Fertilizers from 71 18 Insect trap 43 114+ 
Fluid treatment e.g. Joining or joint 154 

tanning 8 94.1+ Moisteners 118 
Manipulative 8 150.5 Envelope sealing 

Fulling apparatus 69 33+ combined 120 6 
Hammering apparatus 69 1 + Separator for sheet 
Impregnating composi- feeding 271 33 

tions for biocidal 167 38.5+ Tape 117 122 
Preserving 8 94.1+ Coated on both sides 117 68.5 
Punching 83 Holder with edge for 
Receptacles 150 tearing 225 6+ 
Rougheners 69 1 Laminated 154 53.5 
Sewing machines 112 28+ Medicated 167 84 
Shoes 36 Rolls 206 59 

Making 12 Glue ( see adhesives ) 260 117+ 
Skiving and Splitting 69 9 + Compositions 106 125+ 
Softening 69 Containing 106 125+ 

RECEIVED June 14, 1965. Updated 1967, 
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The Literature of Gelatin 

T H O M A S T. HILL, Consultant and Lecturer 

Rochester Institute of Technology, P.O. Box 3408, Rochester, Ν. Y . 14608 

Gelatin, the partial-hydrolysis product of a variety of 
animal bone and skin raw materials, is a valuable natural 
colloid, used in many industries, with widely varying speci­
fications. This discussion is an annotated basic bibliography. 
References include those of interest to the manufacturing 
and use industries, particularly food, pharmaceutical, and 
photographic. Included are review papers with extensive 
specific bibliographies. 

' T p h i s discussion is not a state-of-the-art report, such as that by Idson and 
-1· Braswell (see Selected Periodical Artic les) , but a survey of the most perti­

nent literature covering new uses and new ways of applying the old uses for 
gelatin. 

The literature of gelatin has its own peculiar pitfalls, partly since most of 
the literature grew out of its application rather than manufacture, and partly 
because of the lack of uniformity among gelatin products derived from loosely 
regulated raw materials and varied processes of manufacture. This has led to 
numerous subdivisions according to use and quality. 

Some of these variations result from the many types of skin and bone used 
in making gelatin. Commercial gelatin is only a partially hydrolyzed collagen, 
meaning that the substance is not a single entity but a mixture of fragments 
of chain molecules having a variety of molecular weights and substituents. For 
mass uses, such as food, physical properties of reasonable uniformity are 
obtained by blending lots of varied gelatins to meet a set of compromise 
specifications. Specialized manufacturing processes are used to prepare lots 
with particular physical and/or chemical properties for unique purposes. 

Physical properties to be considered by al l users, usually of a 6 - 2 / 3 % 
solution, are as follows: 

(1) Viscosity. Ranging from 10 to 70 millipoises. 
(2) Stiffness. Also called bloom value, after the inventor of a standardized 

gelometer to measure the pressure required to fracture the surface of set gelatin. 
(3) Setting Point. Reported in terms of time and temperature. 
(4) Melt ing Point. Determined on set, "aged" gelatin. 
(5) p H of the Solution. Differs from isoionic p H . 
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(6) Isoionic p H (and Isoelectric p H ) or Point. This is the point on the 
p H scale at which the solution of the gelatin has the same number of protons 
combined on basic groups as it has dissociated from acidic groups; for alkaline-
processed gelatins this value w i l l range from 4.8 to 5.1, and for acid-processed 
gelatins it w i l l be around 9.0 to 9.4. In the absence of other ions, this is the 
same as the isoelectric p H , but conditions often result in a different value since 
the latter is defined as the p H value at which the net charge is zero. This is of 
practical importance because for many solution properties, maxima or minima 
occur at these points—i.e., an opalescence owing to aggregate formation is 
highest at these points. 

(7) Color and Turbidity. Kept to specific limits for various uses. 
(8) Ash. Expressed as percent, usually below 2 % , although certain uses 

require lower levels. 
(9) Sterility of the D r y Gelatin. U S P limit is 10,000 per gram; normally 

food gelatins test out at about 10% of this value. 
(10) Stability in Solutions. A n important property in pharmaceutical 

capsules or other preparations in which the gelatin must be held for a length 
of time before setting. 

Although food gelatin is judged mainly by the 10 physical properties 
listed above, other properties are important to pharmaceutical and photo­
graphic users, who require greater care in handling and segregating raw mate­
rials and more quality control testing. 

For photographic gelatins, for example, the above properties are only the 
beginning of a characterization because "trace" impurities present in a few 
parts per mill ion or bil l ion have critical effects on the performance of photo­
graphic emulsions. Limits of a few p.p.m. are usually specified for heavy 
metals, sulfur compounds, aldehydes, and other such impurities. For instance, 
one photo gel sets the limit for thiosulfate, usually sodium thiosulfate, at 10 to 
25 p.p.m. T i n and mercury can both cause heavy fog in a photographic 
emulsion at 0.5 p.p.m. Since analytical methods are seldom able to detect such 
small concentrations, the emulsion must be tested by actual photography. 

Because manufacturing methods also affect the gelatin's properties, one 
must know something about the procedure being used in order to select a 
gelatin appropriate to the need. The demineralized bones of animals (called 
"ossein") and clean, dehaired animal skins are the two basic raw materials in 
gelatin. These are soaked in a dilute acid or alkali to "condition" them for 
easier hydrolysis. The hydrolysis itself is a short cooking process usually per­
formed in stages, resulting in dilute gelatin solutions of varying properties 
which are then blended together to form large lots at a mean quality. Because 
al l types of gelatin are usually made i n the same plant, the Food and D r u g 
Administration regulations on sanitation prevent the bacterial damage which 
can occur in al l grades of the product. 

There are two main groups of technical grade gelatins—(1) the low 
quality materials just below good grade, which are available at lower prices 
and are used for paper sizing, adhesive, and other non-critical purposes, and 
(2) the higher quality materials selected for some special property, such as 
high bloom, which cost more. 

Therefore, to match need to the characteristics of the supply, close coopera­
tion between the user and the supplier is necessary. Unfortunately, misunder-
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standings about the properties of a given type of gelatin often arise from 
contradictory lab results caused by minor changes in procedure. In addition, 
the tradition of secrecy among producers may bind a user to a particular 
supplier and prevent both the user and other suppliers from obtaining infor­
mation on new, improved preparations. 

Because of the difficulty in obtaining uniformity from batch to batch, 
much work has been done to develop substitutes, with little success. Because 
gelatin usually performs more than one function in a given application, syn­
thetics have often been found helpful in one aspect and defective in the others. 
Therefore, the trend has been toward developing specialized gelatin derivatives 
rather than turning to a wholly unrelated substitute; in many products "com­
patible" synthetics are used with gelatin, particularly to increase its stability 
to temperature or humidity. 

Two broad sources of information on the topic merit special attention. 
The trade associations, such as the Gelatin Manufacturers' Institute of America 
and the British Gelatin and Glue Research Association, are excellent starting 
points for a literature search on gelatin. 

The patent literature is more specialized, and in this country at least is 
aimed primarily at modes of application rather than manufacture. Gelatin 
itself is included in Class 260, subclasses 117 and 118 being most important, 
especially for purification and recovery. Some patents w i l l be found under 
Class 303 (Colloids) , subclasses 315 and 316. Hardening is covered under 
Class 95 (Photography), subclasses 7 and 111. Other photographic uses w i l l 
be found under Class 96, including colloid transfer in subclass 28 and diffusion 
transfer reversal processes in 96-29. Class 95-7 also includes gelatin derivatives 
and their uses, while Class 96-114 includes synthetic co-polymers used with 
gelatins. Coacervation techniques such as those found in the currently active 
field of microcapsules w i l l be found in Classes 252-316. In other cases gelatin 
used as a raw material is classified under the finished product. 

Whi l e gelatin is derived from the bones and skins of animals, glue is a 
product of the horns and hooves. This distinction is important in many uses, 
particularly in adhesives where only about 3% of the lowest quality gelatin 
is used along with glues. However, in Europe, especially Germany and Great 
Britain, glue and gelatin are often made in the same plants and are therefore 
discussed together in the trade and technical literature and share the same 
trade associations. 

The leather industry, as discussed by Shreve and Strieby in this volume, 
contains reference of interest to the gelatin user because tanning agents, 
such as alum and the aldehydes, were the original hardeners for gelatin. Also 
in this volume the chapters on the food industry and on photographic chem­
icals contain references concerning gelatin. The biomedical literature also 
contains studies of collagen from a medical or scientific angle. 

There are many ways of subdividing the literature of gelatin. In addition 
to a division into different applications, sources may be listed according to 
raw materials, process, or physical properties. Hence the bibliography here 
is a collection of information sources which should be valuable to any searcher, 
coded to indicate the application it emphasizes. Should this bibliography fai l 
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to uncover the desired information, the reader is invited to query the author, 
who has a more extensive file at hand. As the literature contains more tech­
nology than science, the reader must expect to encounter frequent statistical 
inconsistencies stemming from defects in the methods of testing and the 
materials tested. 

The bibliography is coded according to primary uses as follows: 

A Food Gelatins A l 
A 2 

A 3 

Β Pharmaceutical Gelatins B l 
B2 
B3 

C Photographic Emulsions C I 

C 2 

C 3 

D Technical Gelatins D I 

D 2 
D 3 

D 4 

D 5 

General applications. 
Special types emphasizing specific 

properties. 
Special uses requiring special colors. 

H a r d capsules. 
Soft capsules. 
Other, such as silver proteinates, etc. 
Non-sensitive layers, base-paper 

coatings. 
Photographic emulsions, highest purity 

gel. 
Graphic arts uses, collotype, e t c , where 

physical properties are central. 

Uses requiring high quality wi th 
definite specifications. 

Uses tied to certain property. 
Uses requiring only low quality gelatin 

with a wide range of properties; 
scrap. 

Scientific laboratory uses, such as a 
source of amino acid and derivatives. 

Scientific laboratory uses as a "model 
protein" for structural purposes, etc. 

B I B L I O G R A P H Y 

Books 
Alexander, J., "Glue and Gelatin," Chemical Catalog Co., New York, 1923 (ABCD). 
Bogue, R. H., "The Chemistry and Technology of Gelatin and Glue," McGraw-Hill 

Book Co., New York, 1922 (ABCD). 
Croome, R. J. , Clegg, F. G., "Photographic Gelatin," Focal Press, London and New 
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bibliography (C, esp. C2). 

Fernbach, R. L., "Glues and Gelatine," D. Van Nostrand Co., Princeton, 1907 (ABCD). 
Gerngross, O., Goebel, E., "Chemie and Technologie der Leim- und Gelatine-Fabrika-

tion," Steinkopff Verlag, Dresden, 1933 (ABCD). 
Glafkides, Pierre, "Photographic Chemistry," Fountain Press, London; The Macmillan 

Co., New York, 1958. Chapter XVII on Gelatin; other chapters on the uses of 
gelatin in the English translation, Vol. I (C). 

Gustavson, Κ. H., "The Chemistry and Reactivity of Collagen," Academic Press, New 
York, 1956. Deals mainly with the theoretical and scientific aspects of gelatin raw 
materials (ABCD). 

Kessling, A., "Leim and Gelatine," Wissenschaftliche Verlagsgesellschaft, Stuttgart, 
1923 (ABCD). 

Kirk, R. E., Othmer, D. F., "Encyclopedia of Chemical Technology," 2nd ed., John 
Wiley & Sons, New York, 1963, gelatin, p. 145; photographic gelatin, p. 153 
(ABCD). 
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Mees, C. Ε. K., "Theory of the Photographic Process," 2nd ed. 1954, 3rd ed. 1966, 
The Macmillan Co., New York (C ) . 

Russell, G., "Chemical Analysis in Photography," Focal Press, London and New York, 
1966. Two chapters on analytical methods for gelatin with much data not available 
elsewhere; references (C ) . 

Sheppard, S. E. , "Gelatin in Photography," Vol. I, D. Van Nostrand Co., Princeton, 
1923; pioneer monograph covering theoretical studies ( A B C D ) . 

Smith, P. I., "Glue and Gelatin," Chemical Publishing Co., New York, 1922 ( A B C D ) . 
Stainsby, G., Saunders, P. R., Ward, A. G., "Proceedings of the 13th International 

Congress Pure and Applied Chemistry, Uppsala," 1953; concerned mainly with 
theoretical studies on collagen ( A B C D ) . 

Stainsby, G., ed., "Recent Advances in Gelatine and Glue Research," Pergamon Press, 
London and New York, 1958; report of Conference of British Gelatin and Glue 
Research Association at Cambridge; excellent discussion of the properties and 
preparation of gelatins and glues; little on applications ( A B C D ) . 

Thiele, L . A., "Fabrikation von Leim und Gelatine," Janecke, Leipzig, 1922 ( A B C D ) . 
Veis, A. , "Macromolecular Chemistry of Gelatin," Academic Press, New York, 1964; 

excellent and updated (D ) . 

Specifications and Reports 
"Federal Specification for Dessert Powders and Plain Gelatin," U.S. C-D-22/a, Super­

intendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402, 
Sept. 1945. Revised periodically (A) . 

"Gelatin," Gelatin Manufacturers Institute of America (formerly the Gelatin Research 
Society of America), 55 West 42nd St., New York, Ν. Y., 1962; 42-page booklet 
summarizing manufacturing, properties, and uses of gelatin ( A B C D ) . 

"German Gelatin and Glue Industries, with Subsidiaries," BIOS Final Report 1431, 
PB 86033, Her Majesty's Stationery Office, London, 1946 ( A B C D ) . 

"German Gelatin and Hide Glue Industry," Final BIOS Report 1212, Items 22 and 
t t 31, Her Majesty's Stationery Office, London, 1946 ( A B C D ) . 
"Testing Methods for Photographic Gelatin," 2nd ed. , Commission on Testing Methods 

for Photographic Gelatin, Photographic, and Gelatin Industries, Tokyo, 1964 (C2) . 

Periodicals 
Abstracts of the British Gelatin and Glue Research Association. 2A Dalmeny Ave., 

Holloway, London N7, England, quarterly ( A B C D ) . 
Adhaesion, Hadert-Lexikon-Verlag, Martin-Luther-Str. 88, Berlin W30, Germany, 

monthly. 
Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Washing­

ton, D. C. 20036, weekly: 
Year Sections 
1912 5. Photography 
1915 5. Photography 

29. Leather & Glue 
1962 11. Radiation Chemistry & Photochemistry 

45. Leather & Glue 
1965 11. Radiation Chemistry, Photochemistry, & Photographic Processes 

45. Synthetic High Polymers 
55. Leather & Related Materials 

1967 35. Synthetic High Polymers 
41. Leather & Related Materials 
74. Radiation Chemistry, Photochemistry, & Photographic Processes 

Gelatine, Leim, Klebstoffe, discontinued with Vol. 12 (1944). Reappeared in 1957 as 
Adhaesion, which see. 

Selected Periodical Articles 
Ammann-Brass, H . , "Caracterisation des Gelatines Photographiques," Sci. Ind. Phot. 

XIX, 11, 401 (1948). 
Benesch, Reinhold, Benesch, Ruth, "Thiolation of Proteins," Proc. Natl. Acad. Sci. 

U.S. 44, 848 (1958) (D ) . 
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Borginon, H . , "Photographic Properties of the Gelatin Macromolecule," J. Phot. Sci. 
15, 207 (1967) (C ) . One of 25 papers presented at a Conference on Photographic 
Gelatins at the British Cambridge University, Sept. 1967 and published in this 
Journal. This paper has an excellent bibliography of 105 entries. 

Courts, A., "Properties of Gelatin," Nature 171, 1099 (1953) ( A B C D ) . 
Edelstein, S. D., "Papin and his New Digester, Invention of the Pressure Kier and 

Pressure Dying," Am. Dyestuff Reptr. 51, 25 (1961) ( A B C D ) . 
Grettie, D. P., "Isoelectric Points of Collagen and Gelatin," J. Am. Leather Chem. 

Assoc. 60, 572 (1965); recent experimental studies related to earlier work ( A B C D ) . 
Highberger, J . H . , " A Half Century of Progress in Collagen Chemistry," J. Am. 

Leather Assoc. 48, 704 (1953); also as a reprint; an excellent review with refer­
ences ( A B C D ) . 

Hilder, W. E. , "Gelatin and its Use in Paper Sizing," Brit. Paper Board Makers 
Assoc., Proc. Tech. Sect. 35, 121 (1954); review paper with many references. 

Hillson, P. J . , "Gelatin as a Protective Colloid," Nature 195, 1298 (1962) ( A B C D ) . 
Idson, B., Braswell, E. , "Gelatin," Advan. Food Res. VII , 235 (1957); also in reprint, 

this is a review and bibliography on the state-of-the-art to the date of publication, 
with about 250 references ( A B C D ) . 

Janus, J . W., Darlow, R. L . R., "Intrinsic Viscosity of Gelatin," Nature 194, 1075 
(1962); a study of anomalies and errors in determining viscosity ( A B C D ) . 

Kuntzel, A., Le Nanaon, J . C., "Effects of Anionic and Cationic Surfactants on Gela­
tin," Das Leder 12, 9, 82 (1961) ( A B C D ) . 

Leach, A. A. , Williams, A. P., "Organic Constituents of Gelatins and Glues," J. Appl. 
Chem. 10, 367; 11, 10, 100 (1960/1961); detailed study with references ( A B C D ) . 

Rousselot, A., "The Isoelectric Point of Gelatin," Compt. Rend. 219, 62 (1944); in 
French ( A B C D ) . 

Sera, T. Y., Gumenyuk, A. G., "The Action of Ultra-Violet Radiation on Gelatin," 
Nauchn. Ezhegodnik Odessk. Univ. No. 2, 175 (1961); in Russian; abstracted in 
Zh. Fiz Abstr. (1962) ( A B C D ) . 

Tomoda, Y., Tsuda, M . , "Effect of Radiation on Gelatin Solution," Bull. Soc. Sci. 
Phot. Japan, No. 10 (Dec. 1960); special annual edition in English containing the 
previous year's Japanese articles; discusses exposure of cobalt 60 to dry and dis­
solved gelatin of various strengths ( A B C D ) . 

Ward, A. G., "The Chemical and Physical Properties of Gelatin," J. Phot. Sci. 3, 60 
(1955); review with many references ( A B C D ) . 

Ibid., "Gelatin; The Current Position," J. Soc. Leather Trades Chemists 44, 505 
(1960) ( A B C D ) . 

Ibid., "Present Position in Gelatin and Glue Research," J. Phot. Sci. 9, 56 (1961) 
( A B C D ) . 

Ibid., "Recent Advances in Gelatin Research," Chem. Ind. (London) 18, 502 (1954) 
( A B C D ) . 

Ibid., "Utilization of Tannery Waste for Gelatin and Glue Production," Res. Ind. 5, 
239 (1960) ( A B C D ) . 

R E C E I V E D November 26, 1965. Updated 1967, 
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The Literature of Resins and Plastics 

M . M . K R I M A N and M . M . SHIELDS 

Central Research Laboratory, A l l i ed Chemical Corp. , Morristown, N. J. 

The proliferating literature of polymer chemistry and tech­
nology, in order to be viewed in perspective, must be pro­
jected on two coordinates: type of source material and 
subject matter. The literature now includes many books 
and primary journals exclusively dedicated to the field, as 
well as periodic reviews, symposia collections and commer­
cial standards. Encyclopedic treatises are under way. Pri­
mary and secondary sources are reviewed with regard to 
basic polymer science, processing of plastics, and special­
ized areas such as synthesis, analysis, physical properties, 
and patents. 

The decade which has elapsed since the first edition of "Literature Resources 
of the Chemical Process Industries" has seen a spectacular growth in poly­

mer science and technology. Therefore, updating the seven papers which ap­
peared in the 1954 book to form one short chapter seems a formidable under­
taking. The specialist in the polymer field draws his information from sources 
pertaining to many scientific disciplines, and many scientific journals include 
articles on different phases of polymer chemistry, physics, and technology. Con­
sequently, this article is meant as an introduction for the newcomer in the 
field, and for the searcher with occasional questions on the subject. 

Books 

The publishing activity in the polymer field includes several sets of mono­
graphs. Interscience Publishers initiated their " H i g h Polymers" series with 
the "Collected Papers of Wallace Hume Carothers on H i g h Polymeric Sub­
stances" in 1940 and has issued 17 volumes since that time, al l by distinguished 
scientists. Among them are "Physical Chemistry of H i g h Polymeric Systems" 
by H . F . Mark and Α. V . Tobolsky, "Mechanical Behavior of H i g h Polymers" 
by T. Alfrey, "Polymer Processes" edited by C. E . Schildknecht, and " A n a ­
lytical Chemistry of Polymers" in three parts, edited by Gordon M . Kl ine. 

"Polymer Reviews" is another series issued by the same publishers, under 
the editorship of Herman Mark and Ε. H . Immergut, which covers special 

387 
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subjects of basic polymer science. "Polymerization of Aldehydes and Oxides" 
by Furakawa and Saegusa, "Linear and Stereoregular Addit ion Polymers" 
by Gaylord and Mark, "Polymer Single Crystals" by P. H . Gei l , and "Newer 
Methods in Polymer Characterization" by Bacon Ke are among the volumes 
published. 

More industrial in approach is the Reinhold "Plastics Applications Series." 
These small volumes introduce the reader to the technology of specialized 
areas such as "Acryl ic Resins" by M . B. Horn , "Polyester Resins" by J . R. 
Lawrence, and "Polycarbonates" by W . F . Christopher and D . W . Fox. The 
"Plastics Engineering Series" of the same publisher is sponsored by the Society 
of Plastics Engineers ( S P E ) , and these volumes include "Processing of Thermo­
plastic Materials" by E . C. Bernhardt and "Engineering Design for Plastics" 
by E r i c Baer. 

In addition, there are many excellent monographs, all of which cannot 
be individually mentioned. The books of Mark and Tobolsky, Flory, and 
Tobolsky, are classics in the field of basic polymer science, while Billmeyer 
fulfills the need for a basic textbook. 

Polymer preparation is discussed by D'Alel io in " A Laboratory Manual 
of Plastics and Synthetic Resins" and by Sorenson in "Preparative Methods of 
Polymer Chemistry." The 4th edition of Houben-Weyl , "Methoden der 
Organischen Chemie" dedicates the two parts of Vo l . 14 to a comprehensive 
review of laboratory as wel l as industrial methods of polymer synthesis. A 
100 page bibliography at the end of part 2 is worth mentioning. "Macro­
molecular Synthesis" is a periodic publication of preparative methods similar 
to "Organic Synthesis" and "Inorganic Synthesis." 

Individual polymers are covered by monographs such as "Polythene" 
edited by Renfrew, "Epoxy Resins" by Lee and Nevil le, and " V i n y l and Re­
lated Polymers" by Schildknecht. "Kunststoffe-Handbuch," a comprehensive 
treatise edited by R. Vieweg, is projected by Car l Hanser Verlag, Munich , to 
have 11 volumes and index. 

The physical chemistry of polymers is discussed by Bueche and Tanford, 
rheology by E i r i ch , and polymer processing is covered by Fisher and M c -
Kelvey. 

Dictionaries and encyclopedias are convenient primers for many search 
questions. Both editions of the Kirk-Othmer "Encyclopedia of Chemical Tech­
nology" have extensive treatments, with bibliographies, on plastics subjects, 
as has "Ullmanns Enzyklopaedie der Technischen Chemie." However, polymer 
science has already deserved an encyclopedic treatise of its own, "Encyclo­
pedia of Polymer Science and Technology." This set is edited by Mark, Gaylord, 
and Bikales and w i l l have approximately 12 volumes. It is similar in both 
quality and format to Kirk-Othmer. 

In a hurry for a word or definition? Dickinson's "Plastics Dictionary," or 
"Modern Plastics Encyclopedia" may be helpful. Annemarie Wittfoht has 
authored several bilingual plastic dictionaries, and her "Plastics Lexicon" lists 
1200 words in the field of plastics processing and machinery in German, E n g ­
lish, French, Italian, and Dutch . 
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Bibliographies and Reviews 

Bibliographies and periodic reviews are secondary sources which can be 
most helpful in approaching new subject matter. In addition to serving as an 
introduction to the field, they are written, generally, by outstanding workers 
whose papers may be followed in the author indexes of Chemical Abstracts; 
a different and, at times, surprisingly fertile approach to literature searching. 

There are few bibliographies specifically dealing with polymer science. 
"Guide to the Literature and Patents concerning P V C Technology" was up­
dated in 1963 and now includes polymers and copolymers containing at least 
7 5 % vinyl chloride. "The Bibliography of Rubber Literature" periodically pub­
lished by the Division of Rubber Chemistry of the American Chemical Society, 
covers patents and journal literature and includes rubberlike plastics. The 
sections on elastomers, synthetic resins, and plastics of "The Bibliography of 
Chemical Reviews" can be consulted for the years 1958 through 1962. 
Kharasch's, "Index to Reviews, Symposia Volumes and Monographs in Organic 
Chemistry" has been updated to 1964 and covers journals, symposia, and 
nonperiodical publications. 

W h e n bibliographies are not available, some hunting in periodic reviews 
w i l l lead to interesting information. "Fortschritte der Hochpolymeren For -
schung" contains papers in English, French, and German on the physics and 
chemistry of high polymers. Papers and discussions at the British Plastics 
Convention have been published in book form as "Plastics Progress" for some 
years but are now included in the journal, British Plastics. Other books con­
taining review articles on different aspects of polymer science are "Modern 
Materials—Advances in Development and Applications," "Advances in Petro­
leum Chemistry," "Annual Review of Physical Chemistry," "Advances in 
Catalysis and Related Subjects," "Review of Textile Progress" and "Reports 
on the Progress of Appl ied Chemistry." 

Abstracting and Indexing Services 

For any extensive retrospective search Chemical Abstracts is the classic 
tool that assures best results, thanks to thorough coverage and careful cross-
indexing. Applied Science and Technology Index can be recommended for 
locating current information in a limited number of trade journals. Engineering 
Index covers periodicals in the applications and processing fields, and is now 
publishing a separate plastics section, in cooperation with the Society of Plastics 
Engineers. 

Two new services of C A S aim at current awareness of all aspects of the 
plastics field: POST-P and POST-J give reference to papers and patents pro­
viding indicative abstracts, keyword-, formula-, author-, and patent indexes 
and magnetic tape for computer searching. Phstics Industry Notes is geared 
to inform business and production management on new developments in the 
industry. 

Specialized abstracting services dealing with plastics include Resins-
Rubbers-Plastics, suspended by Inter science in 1962 but continued by Infor-
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mation for Industry, Inc. since 1963. These abstracts go into considerable 
detail and include graphs and tables. They are published in loose-leaf form 
and may be assembled in chapters by subject. Plastics Abstracts and RAPRA 
Abstracts, formerly British Plastics Federation Abstracts, cover journal and 
patent literature with short indicative abstracts. Rheology Abstracts and Journal 
of the Textile Institute, Abstracts cover closely related fields. 

In the highly competitive plastics industry awareness of patent develop­
ments is of utmost importance. In addition to the abstracting sources men­
tioned above, several services deal exclusively with patents. The Uniterm 
Index to U.S. Chemical Patents may be searched either manually or by com­
puter. The latter service is available on either a single question basis from 
the publishers, or on a subscription to tape basis for in-house use. As is the 
case with most Uniterm Systems, extreme care should be exercised in the 
selection of keywords for searching. 

Derwent's PLASDOC patent documentation system has been in operation 
since early 1966. PLASDOC provides for its subscribers current awareness and 
retrieval tools for patents on plastics, raw materials, processing, and applications 
by a systematic classification system, punched cards, magnetic tape, and com­
puter-produced indexes as wel l as abstracts and complete specifications on 
microfilm. 

Specifications, Standards, and Testing 

Careful standardization of procedures is of paramount importance in 
testing a highly complex material, as is even the simplest polymer. The 
American Society for Testing and Materials ( A S T M ) has made an invaluable 
contribution to industrial technology by working out and revising test methods, 
and adapting them to new materials and new applications. The "1968 Book 
of A S T M Standards" supersedes all previous editions, and its index refers to 
definitive and tentative standards in their latest form. 

The society's activity is not limited to the issuance of testing procedures. 
International Symposium on Plastics Testing and Standardization, 1958, Sym­
posium on Tension Testing of Non-Metallic Materials, 1956, Symposium on 
Adhesion and Adhesives, 1959, Symposium on Reinforced Plastics, 1961, 
and Symposium on Thermal Ablation, 1959 are but samples of the many sym­
posia sponsored by committees of A S T M . Anyone interested in the field w i l l 
find valuable information by scanning the list of A S T M publications. 

Several agencies of the U.S . Government such as the Department of the 
Army, Department of the Navy, Federal Supply Service, e t c , have issued their 
own specifications and standards, and the General Services Administration 
issues the Index of Federal Specifications and Standards. The Plastics Tech­
nical Evaluation Center ( P L A S T E C ) has compiled federal specifications re­
lated to plastic materials of potential defense interest. 

The American Standards Association ( A S A ) serves as a national clearing 
house and correlating agency for standards emanating from specialized sources 
such as A S T M , the Society of Plastics Engineers and the Society of Plastics 
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Industry. Similar standardizing bodies exist in most industrialized countries 
and are correlated by the International Organization for Standardization in 
Geneva. 

Let us now turn to the results of testing—physical, chemical, mechanical, 
and electrical data on plastic materials. In spite of the many existing com­
pilations, searching for a particular property of a particular polymer can still 
be a frustrating enterprise. It must be remembered that such data do not 
refer to chemical species but to industrial products. Their properties depend 
on their history and additives, as well as details of the testing procedure, and 
generally, not all of these items are specified. 

The trade literature, manufacturer's catalogs and guides, such as "Modern 
Plastics Encyclopedia," "Brit ish Plastics Yearbook," "Materials Selector Issue," 
"SPI Plastics Engineering Handbook," and "Technical Data on Plastics," w i l l 
acquaint the searcher with property ranges of the commercially available 
products. A n impressive compilation of physical and chemical constants and 
parameters is "Polymer Handbook" edited by Brandrup and Immergut. The 
6th edition of the Landolt-Bornstein tables includes a relatively short section 
on physical properties of rubbers and plastics. A wel l documented compilation 
of data can be found in "Ullmanns Enzyclopaedie der Technischen Chemie," 
with reference to, and description of American, as wel l as German, testing 
procedures. W e cannot leave this section without mentioning several efforts 
to review the physical data and testing literature widely scattered in primary 
sources. They are: "Retrieval Guide to Thermophysical Properties Research 
Literature," "Handbook of Thermophysical Properties of Solid Materials" and, 
exclusively concerned with plastics, A . Lever s "The Properties and Testing of 
Plastic Materials." 

Journals 

Comparing today's sources of primary information on polymer chemistry 
with those given in earlier bibliographies, one discovers a noticeable change. 
Journals of a more general character have been displaced by ever more spe­
cialized publications. The Journal of Polymer Science is now published in 
three sections: A — G e n e r a l Papers, Β—Polymer Letters, and C—Polymer Sym­
posia. Journal of Macromolecular Science covers physics and chemistry of 
polymers and issues two yearly review numbers. Macromolecules, a bimonthly 
of the American Chemical Society, started publication in January 1968. Other 
journals dealing exclusively with basic polymer science are Die Makromoleku-
lare Chemie, Polymer, Kobushi Kagaku and Polymer Science USSR which is a 
partial translation of Wysokomolekularnye Soedineniya. 

Articles related to the applied and industrial aspects of polymer chemistry 
and plastics technology are found in the Journal of Applied Polymer Science, 
The Plastics Institute (Transactions and Journal), SPE Journal, and SPE 
Transactions. Kunststoffe and Faserforschung und Textiltechnik are published 
in German; the former may be purchased with English translations included, 
and the latter contains English abstracts. Soviet Plastics is the English trans­
lation of Plasticheskie Massy. 
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There are several other periodicals in which articles related to polymer 
science appear quite frequently. These include: Journal of the American 
Chemical Society, Journal of Organic Chemistry, Journal of Colloid Science, 
Journal of Applied Physics, Journal of Research of the National Bureau of 
Standards, the former ASTM Bulletin, now issued as Materials Research and 
Standards, Industrial and EngineeHng Chemistry, and its quarterly Product 
Research and Development issue, and Pure and Applied Chemistry. 

British Pfostics, Modern Plastics, Plastics (London) , and the host of trade 
magazines which, for lack of space, we cite only in the bibliography deal with 
the technical and processing aspects of plastics. 

Chemical Reviews, the English Quarterly Reviews, and Russian Chemical 
Reviews, should be consulted routinely for polymers, as for any other field 
of chemistry. 

The appended bibliography contains many items that have not been cited 
in this paper, but even the bibliography does not contain al l of the valuable 
references available. It does, however, contain those references which can 
lead the individual to additional material in his particular field of interest. 

B I B L I O G R A P H Y 
Books 

"Adhesion and Adhesives. Symposium and Conference Papers," New York, John 
Wiley & Sons, Inc., 1954. 

Alfrey, Turner, "Mechanical Behavior of High Polymers," New York, Interscience 
Publishers, 1948. 

Baer, E., ed., "Engineering Design for Plastics," New York, Reinhold Publishing Corp., 
1964. 

Battista, O. A., "Fundamentals of High Polymers," New York, Reinhold Publishing 
Corp., 1958. 

Bernhardt, E., ed., "Processing of Thermoplastic Materials," New York, Reinhold 
Publishing Corp., 1959. 

Bevington, J. C., "Radical Polymerization," New York, Academic Press, 1961. 
Billmeyer, F. W., "Textbook of Polymer Science," New York, Interscience Pub­

lishers, 1962. 
Boundy, R. H., ed., "Styrene: Its Polymers, Copolymers, and Derivatives," New York, 

Reinhold Publishing Corp., 1952. 
Bovey, F. A., "The Effects of Ionizing Radiation on Natural and Synthetic High 

Polymers," New York, Interscience, 1958. 
Bueche, F., "Physical Properties of Polymers," New York, Interscience Publishers, 

1962. 
Burlant, W. J. , "Block and Graft Polymers," New York, Reinhold Publishing Corp., 

1960. 
Butler, J. , "Compression and Transfer Moulding of Plastics," New York, John Wiley & 

Sons, Inc., 1960. 
Ceresa, R. J. , "Block and Graft Copolymers," Washington, Butterworth & Co., 1962. 
Chevassus, F., "Stabilization of Polyvinyl Chloride," Baltimore, Williams & Wilkins 

Co., 1963. 
Christopher, W. F., "Polycarbonates," New York, Reinhold Publishing Corp., 1962. 
D'Alelio, C. F., "A Laboratory Manual of Plastics and Synthetic Resins," New York, 

John Wiley & Sons, Inc., 1946. 
Debing, L. M., ed., "Quality Control for Plastics Engineers," New York, Reinhold 

Publishing Corp., 1957. 
Dickinson, T. A., "Plastics Dictionary," New York, Pitman Publishing Co., 1948. 
Dombrow, B., "Polyurethanes," New York, Reinhold, 1957. 
Eirich, F. R., "Rheology: Theory and Applications," New York, Academic Press, 1956. 
Fisher, E. G., "Extrusion of Plastics," New York, Interscience Publishers, 1964. 
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Flory, P. J. , "Principles of Polymer Chemistry," Ithaca, Cornell University Press, 1953. 
Furukawa, J. and Saegusa, T., "Polymerization of Aldehydes and Oxides," New York, 

Interscience Publishers, 1963. 
Gackenbach, R. E., "Materials Selection for Process Plants," New York, Reinhold 

Publishing Corp., 1960. 
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Class Subclass 
Plasticizing 

Casein containing compositions 106 147 
Gelatine containing compositions 106 136 
Rubber 2 6 0 7 6 1 

Reclaiming 2 6 0 7 1 4 + 
Synthetic resins 2 6 0 2 9 . 1 + 
Textiles 8 1 3 0 . 1 + 

Resins 
Dyeing 8 4 
Mineral oil 2 0 8 2 2 + 

Making, treating and recovery 2 0 8 3 9 + 
2 6 0 9 7 + 

5 1 3 0 0 
106 
2 6 0 7 5 5 + 
2 6 0 2 5 + 

Synthetic 2 6 0 2 + 
Abrasives containing 5 1 2 9 8 

Reaction induced by electrical or radiant energy 2 0 4 1 5 4 + 
Wtihin a nuclear reactor 176 1 0 + 

R E C E I V E D January 25, 1965 . Updated 1968. 
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Literature Guide for the Printing Ink Maker 

C A R L B. B L A K E 

Sinclair and Valentine Division, Mart in Marietta C o r p , 611 West 129th St., 
N e w York, Ν. Y. 10027 

Literature of interest to printing ink makers is surprisingly 
complex for such a small industry because historically the 
ink maker has been responsible not only for his own prod­
uct but often for those of his customer; these range from 
book to bottle, from printed circuit to cigarette cork tips. 
The ink maker must be up to date in the physical sciences; 
in the rapidly changing technologies of surface coatings and 
graphic arts, of publication and packaging, of paper, foil, 
and plastic films. The advanced ink maker must be an active 
participant in the institutions and societies concerned with 
his industry. The bibliography which accompanies this 
paper lists books, periodicals, abstracts, indexes, and in­
formation services, patents, and societies and institutions 
which will orient the newcomer to the field and keep him 
up to date. 

To understand the complexity of the literature of printing ink, it is necessary 
to understand why this complexity exists. The printing ink industry, total­

ing U . S. yearly sales of only about $300,000,000, seems to be a relatively small 
industry, highly specialized in a narrow field. However, printing inks are 
an indispensable part of the graphic arts field, which is a multibil l ion dollar 
a year industry in the United States alone. A t present the graphic arts field 
embraces not only publications of all kinds but also the rapidly expanding and 
diversifying field of packaging. In addition, the graphic arts industry is rapidly 
making inroads into the architectural, automotive, and appliance fields as wel l 
as into such modern fields of machine communication as the printing of mag­
netic, electroconductive, or optical scanned materials. There are still other 
minor and even some major highly specialized applications with which the 
progressive ink maker must be familiar. 

Further, the printing ink industry is a so-called "service industry"; it not 
only makes and sells its products, but it is responsible for its functioning. This 
can only be understood from the historical point of view. Originally, printing 
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inks were made by the printers themselves. Only when the volume of inks used 
grew, was it convenient to split off the ink manufacturing units from the print 
shops. A t any rate inks had to perform satisfactorily on the press, and they 
could not spoil or harm the end product. If any difficulty occurred or if new 
printing processes or new end application were developed, the ink maker was 
— a n d still is—called in . H e has to prepare or to adjust his inks to perform 
properly. The printing ink industry is process-dependent and must incorporate 
into its product—the i n k — a l l that is necessary to make it behave properly 
under widely differing conditions. Consequently, the ink maker must be wel l 
informed about all widely differing conditions. This is the reason for the dis­
proportionate complexity of the relatively small industry. 

The invention of printing, as we know it today, dates back about 500 
years. A t that time it was a major breakthrough in automation and could be 
considered the automation of human handwriting or drawing. However, with 
the perfection of the different printing processes, today it has become much 
more than that. The printing press is an excellent way to apply rapidly, pre­
cisely, and economically thin surface films to many substrates besides paper. 
These surface films can be of contrasting color, single color, multicolor, or even 
colorless. Printing presses are used to apply ("print") thin surface films giving 
not only contrasting color for reading or seeing purposes, but giving such some­
times invisible properties as gloss, chemical resistance, slip or non-slip, heat-
sealability or heat-seal resistance, adhesive properties for lamination, specific 
chemical reaction—e.g., color changes under given conditions, specific optical 
properties, conductivity, magnetization, and many more. To illustrate the 
above-mentioned points, some of the lesser-known but widely-used applica­
tions of the still so-called printing inks are: wood-grain or otherwise-patterned 
plastic table tops; blackboard surfaces; cork tips on cigarettes; magnetic i m ­
prints on bank checks or ledgers; miniaturized printed circuits. 

Sti l l newer processes and applications are being studied and developed. 
Even new terms, like "imaging processes," "graphic communication," and "elec­
trostatic printing" are slowly becoming familiar terms to "printers." 

Printing Inks 

Printing inks are usually defined as solutions or dispersions of coloring 
matter in vehicles. This definition is certainly no longer correct. In view of 
the discussion above, the only definition wide enough to embrace all products 
sold as printing inks would be: "materials which can be applied from printing 
presses." However, for most cases the older definition still holds and is con­
venient because it gives a good starting point as long as one remembers that 
there are inks which contain no coloring matter at al l . 

Consequently, printing inks are solutions or dispersions of coloring matter 
in a vehicle. Whi le the term "coloring matter" can be described easily as either 
pigment or dyestuff, a definition of "vehicle" is not so easy. A n attempted 
definition would be: "everything in the ink aside from color," meaning a 
"vehicle" (varnish, binder, etc.) necessary to carry the coloring matter from 
the fountain to the substrate, and to hold it there more or less permanently. 
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The vehicle could consist of drying or non-drying oils, solvents, plasticizers, 
resins, catalysts, waxes, and various other chemicals such as surface-active 
agents and optical brighteners—i.e., materials which are needed to make the 
ink as well as the printed product perform properly. 

The ink maker must be familiar with chemistry and physics in general, 
but particularly with the special fields involving the materials outlined above. 
In addition, he must know the techniques of varnish making and of mixing 
and dispersion, as wel l as the physics and measurement of color, rheology, mod­
ern analytical and testing procedures, including chromatography, spectroscopy, 
and infrared spectroscopy. 

Since these printing inks are applied from presses, the ink maker must 
be familiar with all kinds of printing equipment, including presses and printing 
processes, drying systems and ovens, rollers, plates and plate-making, chemicals 
and fountain solutions (which more often than not are produced by the major 
ink makers), as wel l as cylinder-making procedures and techniques, screens 
and screen-making procedures. 

The printing press then applies the ink to the substrate which includes 
not only paper and board but also certain metals and metal foils such as t in , 
steel, aluminum, lead, and all types of plastic materials used mainly in the 
packaging field. The final print on the given substrate must stand up to the 
required end use, with which the ink maker should also be familiar. Further­
more, he has to know the required testing procedures, specifications, govern­
ment specifications, Food and D r u g Administration rules, and A S T M specifi­
cations. 

Final ly , the printing ink industry is considered a part of the larger field 
of surface coatings in general. W i t h regard to raw materials and manufacturing 
procedures, the ink makers of the past especially—but even the modern ink 
maker—has followed the advances of his big brother in the paint field, in many 
instances with good results. The conscientious ink maker, therefore, cannot 
afford to neglect the rich literature of the general surface coatings field. 

The subjects of vital interest to the ink maker include: 
(A) Surface coatings in general—printing inks in particular; printing proc­

esses; graphic arts. 
(B) Chemistry in general—specifically, dye and pigment chemistry, includ­

ing metal powders, luminescent materials, magnetic and electroconductive ma­
terials; polymer chemistry; drying-oil chemistry; colloid chemistry; surface 
chemistry; analytical chemistry, including chromatography. 

(C ) Physics in general—specifically, color physics, including spectropho­
tometry and infrared spectrophotometry; rheology; electrostatic processes 
(deposition). 

(D ) Chemistry and technology of substrates (paper, board, metal, plastics, 
etc.). 

( E ) Publication and packaging (an intimate knowledge of these two fields 
is paramount because at present they are the two areas where the greatest vol ­
ume of ink is used. Furthermore, these fields change rapidly, adapting new 
processes and using newer equipment almost dai ly) . 

( F ) Testing procedures, standards, and specifications. 
(G) Reference materials. 
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Literature Sources 

In 1933, H . J . Wolfe wrote in the preface to his book on printing inks: 
. . . being interested in learning more about the technology of printing 

inks, I asked the chief chemist . . . for a list of books on the subject that would 
give me the information I required. H e advised me that there were no really 
satisfactory treatises on the subject, and that I would simply have to keep my 
eyes and ears open, and learn by experience. . . . 

This, surely, is no longer true. Now, we have a good—if small—series 
of books on printing inks, written from different points of view. These books 
can be considered a fairly good starting point because they give the ink maker 
a broad review of the entire field up to the day when that particular book was 
written. These books are textbooks, treatises, and even encyclopedias. Most of 
them have extensive bibliographies, referring the reader to other, more spe­
cialized sources for more detailed information in the respective field of science 
or technology. 

However, as in most other fields of scientific or technical endeavors, a 
rapid expansion in many directions is occurring, and at the same time, rapid 
progress is taking place in each of these different directions. Therefore, the 
researchers, as wel l as others connected with the printing ink industry in tech­
nical or even sales or managerial capacities, must use some of the more modern 
tools of "current awareness" for the rapid but rough information which they 
can offer. Of course, a great variety of periodicals in the fields outlined must 
be read by the specialist to keep up to date. 

Again, as in so many other areas, the most recent important work can 
only be followed properly by participating, attending, or reading the proceed­
ings of the more or less regular meetings of the different scientific or technical 
organizations listed in the accompanying bibliography. 

As stated previously, the situation has changed drastically during the last 
30 years, when practically no important reference tool was available for the 
novice. But, alas, the poor novice might be worse off today because the good 
series of textbooks available now w i l l only serve to introduce him to a highly 
complex technology. Because of the wide expansion of the industry during 
the last 30 years, he must consult textbooks, periodicals, and current awareness 
tools in all of the areas in which the modern printing ink maker is so vitally 
concerned. 

The bibliography which accompanies this paper is divided into four cate­
gories—namely: 

(1) Textbooks, encyclopedias, and treatises to serve as the broad basis 
from which to start. 

(2) Serials and periodicals—a listing of those in which original as wel l 
as review articles appear regularly; these would serve to keep us informed 
and up to date. 

(3) Current-awareness tools—abstracts, indexes, information services, and 
patents which serve for rapid but rough information on recent work. 

(4) Institutions and societies publishing their findings regularly, holding 
meetings, conferences or seminars; these are of greatest interest to the re­
searcher, keeping him informed in depth on the latest work. 
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It is hoped that these sources w i l l help to introduce the newcomer to the 
printing ink field and keep him up to date on its rapid development. 

B I B L I O G R A P H Y 

Textbooks, Encyclopedias, Treatises, Monographs and Reviews 

Surface Coatings, Printing Inks, Printing Processes, and Graphic Arts 
Adams, J. M., "Optical Measurements in the Printing Industry," Pergamon Press, 

New York, 1965, 167 pp. 
"Adhesion and Adhesives: Fundamentals and Practice," John Wiley & Sons, New 

York, 1954, 229 pp. 
Apps, E. A., "Ink Technology for Printers and Students," Vol. 1. "Manufacture and 

Testing of Printing Inks, Rollers, and Blankets,"; Vol. 2, "Inks for the Major 
Printing Processes,"; Vol. 3, "Inks for the Minor Printing Processes and Specialized 
Applications," Leonard Hill, Ltd., London, 1963, 256, 349, and 295 pp., respec­
tively; basic reference text with extensive bibliographies. 

Apps, E. A., "Printing Ink Technology," Leonard Hill, Ltd., London, 1958, 552 pp. 
Aries, R. S., "The Economics of the Printing Ink Industry," Chemonomics," New 

York, 1950, 108 pp. 
Association of Printing Technologists, "Proceedings of the First Conference," Cow-

gate, Norwich, England, Jarrolds & Sons, Ltd., London, 1957, 83 pp. 
Banks, M. H., ed., "Advances in Printing Science and Technology," Vol. 1, "Printing 

Inks and Colour," 1961, 352 pp.; Vol. 2, "Problems in High Speed Printing," 1962, 
288 pp.; Vol. 3, "Halftone Printing," 1964, 423 pp.; Vol. 4, "Paper in the Printing 
Processes," 1967, 466 pp., Pergamon Press, London. 

"Bibliography on Quality Control in the Graphic Arts," Graphic Arts Technical 
Foundation, Pittsburgh, 1966, 29 pp., loose leaf. 

Bloom, Α. V., "Organic Coatings in Theory and Practice," Elsevier Publishing Co., 
New York, 1951. 

Boughton, F. E., "Flexographic Printing," Boughton Publisher, 8285 Wargyle Ave., 
Chicago, 1958, 121 pp. 

Bowles, R. F., ed., "Printing Ink Manual," Heifer & Sons, Ltd., Cambridge, England, 
1961, 746 pp.; extensive treatise compiled by a group of experts. 

Bragdon, C. R., "Film Formation, Film Properties, and Film Deterioration," Inter-
science Publishers, New York, 1958, 422 pp. 

Bragdon, C. R., "Metal Decorating from Start to Finishes," The Bond Wheelright Co., 
Freeport, Me., 1961, 166 pp. 

Brunetti, C., "Printed Circuit Techniques," NBS Circular 468, Government Printing 
Office, Washington, D. C., 1947, 43 pp. 

Brushwell, W., "The Paint Industry in 1960, A Review of Progress," American Paint 
Journal Co., New York, 1961, 92 pp., annual. 

de Bruyne, N. A., "Adhesion and Adhesives," Elsevier Publishing Co., New York, 
1957, 517 pp. 

Burns, R. M., "Protective Coatings for Metals," 2nd ed., Reinhold Publishing Corp., 
New York, 1959, 643 pp. 

"Care and Use of Printers Rollers," Research and Engineering Council of the Graphic 
Arts Industry, Washington, D. C., 1953, 32 pp. 

Carr, F., "A Guide to Screen Process Printing," Longacre Press, London, 1961, 208 pp. 
Cartwright, H. M., "Rotogravure: a Survey of European and American Methods," 

McKay Publishing Co., Lyndon, Ky., 1956, 303 pp. 
Chatfield, H. W., "The Science of Surface Coatings," Ernest Benn, Ltd., London, 

1962, 624 pp. 
Chatfield, H. W., "Varnish Constituents," Leonard Hill, L td , London, 1953, 868 pp. 
"Chemical Resistant Silk Screen Inks for the Manufacture of Printed Circuits," NRL 

Report 5245, Naval Research Lab, 1958, 39 pp., Washington, D. C. 
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"Commercial Printing Industry: Outlook for 1961 and Review of 1960," Economic 
Report Series, Commodity Standards Division: C41.42.3828, Government Printing 
Office, Washington, D. C., 1961. 

Coupe, R. R., "Science of Printing Technology," Cassel & Co., London, 1966, 326 pp. 
Davis, B. L., "Printed Circuit Techniques: An Adhesive Tape Resistor System," NBS 

Circular 530, Government Printing Office, Washington, D. C., 1952, 83 pp. 
Dellier, J., "Printers Rollers: Their Manufacture, Use, and Care," Charles Skilton, Ltd., 

London, 1959, 224 pp. 
Dessauer, J. H., "Xerography and Related Processes," Focal Press, New York, 1965, 

520 pp. 
Diserens, L., "The Chemical Technology of Dyeing and Printing," 2 vols., Reinhold 

Publishing Corp., New York, 1948, 1951. 
Drinberg, A. Y., "Technology of Non-Metallic Coatings," (transl. from Russian), 

Pergamon Press, New York, 1960, 531 pp. 
Ellis, C., "Printing Inks: Their Chemistry and Technology," Reinhold Publishing 

Corp., New York, 1940, 560 pp.; extensive bibliography. 
Federation d'Associations de Techniciens des Industries de Peintures, Vernis, Emaux 

et Encres d'Imprimerie de l'Europe Continental, N.P., papers presented at biannual 
conferences: 

Vol. I, "Fire Retarding Paints and Varnishes," 1951. 
Vol. II, "Examination of Paints," 1953, 312 pp. 
Vol. III, "Color," 1955, 384 pp. 
Vol. IV, "Resins," 1957, 294 pp. 
Vol. VI, "The Modern Scientific Basis for the Production, Use and Examination of 

Pigments, Media, Surface Coatings and Printing Inks," 1962, 440 pp. 
Vol. VII, "Various Interactions in the Fields of Paints, Inks and Varnishes," 1964, 

440 pp. 
Vol. VIII, "Scientific Research on the Protection of Substrates by Paints," 1966, 

510 pp. 
"Fire Retardant Paints," ADVAN. C H E M . SER. 9 (1954). 
Fischer, G. L., "Optical Character Recognition," Spartan Books, McGregor & Werner, 

Washington, D. C., 1962, 412 pp. 
Fishlock, D., "Metal Colouring," Robert Draper, Ltd., Teddington, England, 1962, 

393 pp. 
"Flexography: Principles and Practices," Flexographic Technical Association, New 

York, 1962, 310 pp. 
Gaynes, Ν. I., "Formulation of Organic Coatings," D. van Nostrand Co., Princeton, 

N. J., 1967, 386 pp. 
"General Index of Publications Issued by LFT," Lithographers Technical Foundation, 

New York, 1954, 116 pp. 
Gerber, J. , "A Selected Bibliography of the Graphic Arts," Graphic Arts Technical 

Foundation, Pittsburgh, 1967, 89 pp. 
Gordon, P. L., "Paint and Varnish Manual: Formulation and Testing," Interscience 

Publishers, New York, 1953, 182 pp. 
Gordon, P. L., "Surface Coatings and Finishes," Chemical Publishing Co., New York, 

1954, 299 pp. 
"Graphic Arts Handbook," 2 vols., Ε. I. DuPont de Nemours & Co., Wilmington, Del., 

1960. 
Hartsuch, P. J., "Chemistry of Lithography," LFT Publication 401, Lithographers 

Technical Foundation, New York, 1961, 358 pp. 
Hess, M., "Paint Film Defects: Their Cause and Cure," Geoffrey Chapman, Ltd., 

London, 1958, 544 pp. 
Huff, R. H., "Scientific Methods of Varnish Making," American Paint Journal Co., 

St. Louis, 1946, 159 pp. 
Jacobs, F. F., "Textile Printing: Materials, Methods, Formulae," Cartwell House, 

New York, 1952, 251 pp. 
Jones, C. L., "Safety in Lacquer Plants," Hercules Powder Co., Wilmington, Del., 

1946, 119 pp. 
Kosar, J., "Light Sensitive Systems," John Wiley & Sons, New York, 1964, 416 pp. 
Kosloff, A., "Screen Process Printing," The Signs of the Times Publishing Co., Cincin­

nati, Ohio, 1957, 296 pp. 
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Larsen, Louis M., "Industrial Printing Ink," Reinhold Publishing Corp., New York, 
1962, 323 pp. 

Letzki, Β. M., "A Practical Manual of Industrial Finishes," Reinhold Publishing Corp., 
New York, 1960, 251 pp. 

Linden, Albert E., "Printed Circuits in Space Technology; Design and Application," 
Prentice-Hall, Inc., New York, 1962. 

"The Lithographers Manual: A Compendium of Lithography," 2 vols., Waltwin, New 
York, 1958, frequently revised. 

"Lithography in 1960: Proceedings of the PATRA Offset Litho Conference, 1960," 
The Printing, Packaging & Allied Trades Research Association, Leatherhead, Surrey, 
England, 1960, 435 pp. 

"Listings of the Research and Engineering Projects Pertaining to the Graphic Arts," 
Research and Engineering Council of the Graphic Arts Industry, Washington, D. C., 
loose-leaf, frequently revised. 

Long, R. P., "Package Printing," Graphic Magazines, Garden City, Ν. Y., 1964, 224 pp. 
Marchessault, R. H., "Surfaces and Coatings Related to Wood and Paper; a Sympo­

sium," Syracuse University Press, Syracuse, Ν. Y., 1967, 507 pp. 
Martens, C. R., "Emulsions and Water-Soluble Paints and Coatings," Reinhold Pub­

lishing Corp., 1964, 160 pp. 
Martin, G., "La Phisico-Chimie des Encres," Editions Etienne, Paris, 1961, 200 pp. 
McGuire, Ε. P., ed., "American Ink Index," Padrie Publishing Co., Mountainside, 

N. J. , 1963, 164 pp. 
McLuhan, M., "The Gutenberg Galaxy; The Making of the Typographic Man," Uni­

versity of Toronto Press, Toronto, 1962, 294 pp. 
McMurtrie, D. C., "The Invention of Printing," Illinois Club of Printing House Crafts­

men, Chicago, 1942, lists many books on the history of printing, including their 
locations in the libraries of the world. 

Mattiello, J. J. , "Protective and Decorative Coatings: Paints, Varnishes, Lacquers, and 
Inks," John Wiley & Sons, New York, 1941, 4 vols., the classic work. 

Matuschke, W., "International Graphic Annual 1967," Verlag Ullstein GmbH, Berlin, 
1967, 456 pp. (German, French, English). 

Mills, G. J., "Sources of Information in the American Graphic Arts," Carnegie Press, 
Pittsburgh, Pa., 1951, 70 pp. 

"Paint Technology Manuals" 
Part I, "Non-Convertible Coatings," 1961, 361 pp. 
Part II, "Solvents, Oils, Resins, and Driers," 1962, 239 pp. 
Part III, "Convertible Coatings," 1962, 328 pp. 
Part IV, "The Application of Surface Coatings," 1965, 345 pp. 
Part V, "The Testing of Paints," 1965, 171 pp. 
Part VI, "Pigments, Dyestuffs and Lakes," 1966, 340 pp. 

Parts I, II, V, and VI published by Reinhold Publishing Corp., New York. 
Parts III and IV published by Chapman & Hall Ltd., London. 

Parker, D. H., "Principles of Surface Coatings Technology," Interscience Publishers, 
New York, 1965, 817 pp. 

Patton, T. C., "Paint Flow and Pigment Dispersion," Interscience Publishers, New 
York, 1964, 479 pp. 

Payne, J. F., "Organic Coating Technology," John Wiley & Sons, New York, 1964, 
2 vols. 

Peacock, W. H., "The Practical Art of Colour Matching," Calco Technical Bulletin 
573, American Cyanamid Co., Bound Brook, N. J., 1948, 19 pp. 

"The Penrose Annual: A Review of the Graphic Arts," Hastings House Publications, 
New York, annual. 

"Printing as a Hobby," Sterling Publishing Co., New York, 1964. 
"Printing Technology," 5 vols, papers given at yearly conference of printing tech­

nologists, London, 1957-1961. 
"Processing and Materials Manual; the Handbook of Coatings and Resins Processing," 

Paint Industry Magazine, Cleveland, 1963, 306 pp. 
Reed, R. F., "What the Lithographer Should Know about Paper," LFT Publication 

310, Graphic Arts Technical Foundation, New York, 1960, 219 pp. 
Reed, R. F., "What the Lithographer Should Know about Ink," LFT Publication 309, 

Graphic Arts Technical Foundation, New York, 1959, 166 pp. 
Reed, R. F., "Instruments for Quality Control in Lithography," LFT Publication 321, 

Graphic Arts Technical Foundation, New York, 1963, 102 pp. 
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Rieche, K., "Untersuchungen zu den Grenzflaechenspannungen in der Grafischen 
Technik," Institut für Grafischen Technik, Leipzig, East Germany, 1960, 79 pp. 

"Rotogravure and Rotogravure Ink," Champlain Co., Bloomfield, N. J., 1957, 122 pp. 
Rupp, E., "Chemie und Physik des Flachdruckes," Fachbuchverlag, Leipzig, East 

Germany, 1953, 136 pp. 
Rupp, E., "Die Farbuebertragung im Ein und Mehr Farben-Hochdruck," Institut für 

Grafischen Technik, Leipzig, East Germany, 1963, 44 pp. 
Schaffert, R. M., "Electrophotography," Focal Press, New York, 1965, 448 pp. 
Seymour, R. B., "Hot Organic Coatings," Reinhold Publishing Corp., New York, 1959, 

233 pp. 
Singer, E., "Fundamentals of Paint, Varnish, and Lacquer Technology," American 

Paint Journal Co., St. Louis, 1957, 330 pp. 
Solomon, D. H., "The Chemistry of Organic Film Formers," John Wiley & Sons, New 

York, 1967, 369 pp. 
"Specification Manual of Printing Machinery, 1961-1962," British Printer, London, 

1961, 552 pp. 
Steinbauer, H. R., "Der Anilindruck," Polygraph, Frankfurt, Germany, 1949, 104 pp. 
Strauss, V., "The Printing Industry," Printing Industries of America, Inc., Washing-

ton, D. C., 1967, 814 pp. 
"Unconventional Photographic Systems," Society of Photographic Scientists and Engi­

neers, Washington, D. C. 
I. Symposium, 1964, 169 pp. 
II. Symposium, 1967, 142 pp. 

Voet, Α., "Ink and Paper in the Printing Process," Interscience Publishers, New York, 
1952, 213 pp.; deals more with the physical behavior of inks than with the chemical 
composition, especially with rehology. 

Waters, C. E., "Inks," NBS Circular C-426, Government Printing Office, Washington, 
D. C., 1940, 77 pp. 

Weiner, J., "Electrostatic Printing," Institute of Paper Chemistry, Appleton, Wis., 
1964, 111 pp. (Bibliographic Series No. 212), Supplement 1, 1965, 85 pp. 

Weiner, J., "Runnability of Printing Papers," Institute of Paper Chemistry, Appleton, 
Wis., 1965, 135 pp. (Bibliographic Series No. 215). 

Wolfe, H. J., "Printing and Litho Inks," 5th rev. ed., McNair-Dorland Co., New York, 
1956, 489 pp. 

"Yearbook," National Printing Ink Research Institute, Bethlehem, Pa., annual. 

Chemistry 
Abrahamson, H., "Asphalt and Allied Substances," Vol. 4, 6th ed., D. Van Nostrand 

Co., Princeton, N. J., 1962, 435 pp. 
Adamson, A. W., "Physical Chemistry of Surfaces," Interscience Publishers, New 

York, 1960, 629 pp. 
Barrow, G. M., "Physical Chemistry," McGraw-Hill Book Co., New York, 1961, 

694 pp. 
Becher, P., "Emulsions: Their Theory and Practice," Reinhold Publishing Corp., New 

York, 1957, 328 pp. 
Bennett, E. F., "A Review of Driers and Drying," Paint Technology, London, 1940, 

106 pp. 
Bennett, H., "Industrial Waxes: Occurrence, Properties, Production, Uses," 2 vols. 

Chemical Publishing Co., New York, 1963. 
Berkman, S., "Emulsions and Foams," Reinhold Publishing Corp., New York, 1941, 

591 pp. 
Billmeyer, F. W., Jr., "Textbook of Polymer Chemistry," Interscience Publishers, 

New York, 1957, 526 pp. 
Bjorkstein Research Laboratories, "Polyesters and Their Applications," Reinhold Pub­

lishing Corp., 1956, 618 pp. 
Biais, J. F., "Amino Resins," Reinhold Publishing Corp., New York, 1959, 220 pp. 
Brailsford, F., "Magnetic Materials," 3rd ed., John Wiley & Sons, New York, 1960, 

188 pp. 
Chamot, Ε. M., "Handbook of Chemical Microscopy," 2 vols., John Wiley & Sons, 

New York, 1958. 
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"Colour Index," 2nd ed., American Association of Textile Chemists and Colourists, 
4 vols., Lowell Technological Institute, Lowell, Mass., 1956. 
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Paint and Varnish Production, Powell Magazines, Inc., 855 Avenue of the Americas, 

New York, Ν. Y. 10001, monthly. 
Paper and Print (incorporating Paper and Board Converter; includes Proceedings of 

the Institute of Printing Management), Stonehill & Gillis, Ltd., 296 High Holborn, 
London WC1, England, quarterly. 

PATRA Journal, Printing, Packaging, and Allied Trades Research Association, PATRA 
House, Randalls Rd, Leatherhead, Surrey, England, 3 a year. 

Photographic Science and Engineering, Society of Photographic Scientists and Engi­
neers, 1330 Massachusetts Ave, N.W., Washington, D. C. 20005, bimonthly. 

Polygraph und Export Polygraph International, Polygraph Verlag GmbH, Schau-
mainkai 85, Frankfurt-am-Main, Germany, semimonthly. 

PIA Management Reports, Printing Industries of America, Inc., 20 Chevy Chase Circle, 
N.W., Washington, D. C. 20015, weekly. 

Printing Magazine/National Lithographer, Walden Sons and Mott, Inc., 466 Kinder-
kamack Rd., Oradell, N. J., monthly. 

Printing News, Printing News, 468 Park Ave., South, New York, Ν. Y. 10016, weekly. 
Printing Production, The Penton Publishing Co., 1276 West Third St., Cleveland, 

Ohio 44113, monthly. 
Printing Technology, Association of Printing Technologists, Institute of Printing, 44 

Bedford Rd., London WC1, England, monthly. 
R & Ε Coordinator, Research and Engineering Council of the Graphic Arts Industry, 

Inc., 1411 Κ St., N.W., Washington, D. C. 20005, quarterly. 
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Reproduction Review, Wolf Business Publications, Geyer-McAllister Publications, Inc., 
51 Madison Ave., New York, Ν. Y. 10010, monthly. 

Share Your Knowledge Review, International Association of Printing House Crafts­
men, 7599 Kenwood Rd., Cincinnati, Ohio 45236, monthly. 

Surface Science, North-Holland Publishing Co., Box 103, Amsterdam, Netherlands, 
quarterly. 

Chemistry 
Analytical Chemistry, American Chemical Society, 1155 Sixteenth St., N.W., Wash­

ington, D. C. 20036, monthly. 
American Dyestuff Reporter (includes Proceedings of the American Association of 

Textile Chemists and Colorists), Howes Publishing Co., Inc., 44 East 23rd St., 
New York, Ν. Y. 10010, biweekly. 

Chemical and Engineering News, American Chemical Society, weekly. 
Chemical Week, McGraw-Hill Book Co., 330 West 42nd St., New York, Ν. Y. 10036, 

weekly. 
Chromatographic Methods, ceased publication; superseded by Journal of Chromatogra­

phy, which see. 
Corrosion, National Association of Corrosion Engineers, M & M Bldg., Houston, Tex. 

77002, monthly. 
Industrial and Engineering Chemistry (plus 3 quarterlies: Fundamentals; Process 

Design and Development; Product Research and Development), American Chemical 
Society, monthly. 

Journal of Chromatography, Elsevier Publishing Co., Box 211, Amsterdam, Nether­
lands, monthly. 

Journal of Colloid and Interface Science (formerly Journal of Colloid Science), Aca­
demic Press, Inc., 111 Fifth Ave., New York, Ν. Y. 10003, monthly. 

Journal of the Oil and Colour Chemists Association, Wax Chandler's Hall, Gresham 
St., London EC2, England, monthly. 

Journal of Physical Chemistry, American Chemical Society, monthly. 
Modern Plastics, Modern Plastics, Inc., 770 Lexington Ave, New York, Ν. Y. 10021, 

monthly. 

Physics 
Color Engineering, Kinelow Publishing Co., Inc., 2 John St., New York, Ν. Y. 10038, 

bimonthly. 
7SCC Newsletter, Intersociety Color Council, Photographic Technology Division, 

Bldg. 65, Rochester, Ν. Y. 14650, bimonthly. 
Journal of Applied Physics, American Institute of Physics, 335 East 45th St., New 

York, Ν. Y. 10017, monthly. 
Journal of the Optical Society of America, American Institute of Physics, monthly. 
Rheology Bulletin, Society of Rheology, American Institute of Physics, irregular. 

Substrates 
Metal Finishing, Metals and Plastics Publications, Inc., 99 Kinderkamack Rd., West-

wood, N. J., monthly. 
Paper, Film &Foil Converter, Peacock Business Press, Inc., 200 South Prospect, Park 

Ridge, Ill. 60068, monthly. 
Papeterie, Papeterie, 9 rue Lagrange, Paris 5e, France, monthly. 
Tappi, Technical Association of the Pulp and Paper Industry, 360 Lexington Ave., 

New York, Ν. Y. 10017, monthly. 

Publication and Packaging 
Modern Packaging, McGraw-Hill Book Co., 1301 Avenue of the Americas, New York, 

Ν. Y. 10019. 
Industrial Design, Whitney Publications, Inc., 18 East 50th St., New York, Ν. Y. 

10022, monthly. 
Taste and Odor Control Journal, West Virginia Pulp and Paper Co., Chemical Divi­

sion, 230 Park Ave., New York, Ν. Y. 10017, monthly. 
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House Organs 
Bakelite Review, Plastics Division, Union Carbide Corp., 270 Park Ave., New York, 

Ν. Y. 10017, quarterly. 
By Gum, Reichold Chemicals, Inc., 525 North Broadway, White Plains, Ν. Y., 

quarterly. 
Chemist-Analyst, J. T. Baker Chemical Co., Phillipsburg, N. J., quarterly. 
Ciba Review, Ciba, Ltd., Klybeckstrasse 141, 4000 Basel, Switzerland, quarterly. 
Dye-Chemlines, American Cyanamid Co., Easton Turnpike, Bound Brook, N. J. 08805, 

bimonthly. 
Dyestuffs, National Aniline Division, Allied Chemical Corp., 40 Rector St., New York, 

Ν. Y. 10006, quarterly. 
Hercules Chemist, Hercules Powder Co., Hercules Tower, Wilmington, Del. 19899. 
Pigment News, American Cyanamid Co., Wayne, N. J. 07470, irregular. 
Resin Review, Rohm & Haas Co., Independence Mall West, Philadelphia, Pa. 19105, 

quarterly. 
Silicate P's & Q's, Philadelphia Quartz Co. 

Laboratory, Fischer Scientific Co., 711 Forbes Ave., Pittsburgh, Pa. 15219, quarterly. 

Abstracts, Indexes, and Information Services 
Abstracts of Photographic Science and Engineering Literature (supersedes ANSCO 

Abstracts and Kodak's Monthly Abstract Bulletin), Society of Photographic Sci­
entists and Engineers, APSE-SPSE, 345 East 47th St., New York, Ν. Y. 10017, 
monthly. 

Abstract Review, National Paint, Varnish, and Lacquer Association, Inc., 1500 Rhode 
Island Ave., N.W., Washington, D. C. 20005, monthly. 

Applied Science and Technology Index, H. W. Wilson Co., 950 University Ave., New 
York, Ν. Y. 10452, monthly. 

Battelle Technical Review, Battelle Memorial Institute, 505 King Ave., Columbus, 
Ohio 43210, monthly. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Washing­
ton, D. C. 20036, weekly: 

Year Section 
1912 26. Pigments, Resins, Varnishes, & India Rubber 

1915-1960 26. Paints, Varnishes, & Resins 
1961 26. Paints, Varnishes, & Resins 
1962 43. Organic Coatings, Inks, & Related Products 

1963-1966 52. Coatings, Inks, & Related Products 
1967 42. Coatings, Inks, & Related Products 

Graphic Arts Progress, Graphic Arts Information Service, Rochester Institute of Tech­
nology, 65 Plymouth Ave., South Rochester, Ν. Y. 14608, bimonthly. 

Graphic Arts Abstracts, Graphic Arts Technical Foundation, 4615 Forbes Ave., Pitts­
burgh, Pa. 15213, monthly. 

Monthly Catalog of Government Publications, Superintendent of Documents, Govern­
ment Printing Office, Washington, D. C. 20402, monthly. 

Monthly Literature Review, Pennsylvania National Printing Ink Research Institute, 
Lehigh University, Bethlehem, Pa., monthly. 

Patent Kurzberichterstattung, Deutsch Gesellschaft für Forschung im Graphischen 
Gewerbe, Ε. V., Meunchen, Germany, monthly. 

Printing Abstracts, Printing, Packaging, and Allied Trades Research Association, 
Patra House, Randalls Rd., Leatherhead, Surrey, England, monthly. 

Recent Patents of Interest to the Graphic Arts Industry, Research & Engineering 
Council of the Graphic Arts Industry, Inc., 1411 Κ St., N.W., Washington, D. C. 
20005, semimonthly. 

Review of the Current Literature Relating to the Paint, Color, Varnish, and Allied 
Industries, Research Association of British Paint, Colour, and Varnish Manufac­
turers, Waldegrave Rd., Teddington, Middlesex, England, monthly. 
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Institutions and Societies 

American Association of Textile Chemists and Colorists, P. O. Box 886, Durham, N. C. 
27702; "Colour Index"; Technical Manual; Yearbook; American Dyestuff Reporter; 
test methods. 

American Chemical Society, 1155 Sixteenth St., N.W, Washington, D. C. 20036; 
Chemical Abstracts, "Abstracts of Paper" (given at the meetings), Advances in 
Chemistry Series, other publications of chemical interest. 

American Management Association (ΑΜΑ), 1515 Broadway, New York, Ν. Y. 10036; 
Managers Letter; Management News; Management Review; Management Reports; 
Research Studies. 

American Newspaper Publishers Association, 750 Third Ave., New York, Ν. Y. 10017; 
R. I. Bulletin, standards, reports, and conferences. 

American Society for Testing and Materials, 1916 Race St., Philadelphia, Pa. 19103; 
Materials, Research, and Standards; Proceedings; Yearbook; special technical bulle­
tins; standards and tests; symposia. 

Battelle Memorial Institute, 505 King Ave., Columbus, Ohio 43201; Battelle Technical 
Review; occasional publications; programs (service basis). 

Carnegie Institute of Technology, Department of Printing Management, Pittsburgh, 
Pa.; occasional publications. 

Deutsche Gesellschaft für Forschung im Graphischen Gewerbe, Ε. V., Brunner Star. 2, 
Meunchen-13, Germany; FOGRA Mitteilungen; Instituts Mitteilungen; frequent 
reports and publications. 

Food and Drug Administration, Department of Health, Education and Welfare, 
Washington, D. C. 20201; Federal Register reprints; circulars; quarterly bulletins; 
technical bulletins. 

Flexographic Technical Association (FTA), 157 West 57th St., New York, Ν. Y. 
10019; "Technical Manual"; "Flexographic Pressman's Manual"; proceedings; tech­
nical conferences; seminars. 

Federation of Societies for Paint Technology, 121 South Broad St., Philadelphia, Pa. 
19107; Journal of Paint Technology; meetings of local groups; technical committee 
reports. 

Graphic Arts Technical Foundation (GATF) (formerly Lithographic Technical 
Foundation, till 1963), 131 East 39th St., New York, Ν. Y. 10016; Lithographic 
Abstracts, Research Progress; Newsletter; test methods; conferences and seminars. 

Gravure Research Institute, 22 Manhasset Ave., Port Washington, Ν. Y.; reports; 
conferences and seminars; Newsletter. 

Gravure Technical Association (GTA), 30 Rockefeller Plaza, New York, Ν. Y. 10020; 
GTA Bulletin; technical conferences. 

Instituut voor Grafische Techniek TNO, Postbus 4150, Amsterdam, Netherlands; IGT-
Nieuws; occasional publications. 

Intersociety Color Council (ISCC), Photographic Technology Division, Bldg. 65, 
Rochester, Ν. Y. 14650; ISCC Newsletter; occasional publications; conferences. 

National Association of Printing Ink Manufacturers (NAPIM), 39 West 55th St., 
New York, Ν. Y. 10019, "Printing Ink Handbook"; "Printing Inks, A Manual"; 
occasional publications. 

National Paint, Varnish, and Lacquer Association (NPVLA), 1500 Rhode Island Ave, 
N.W, Washington, D. C. 20005; Abstract Review; Coatings; raw material indexes; 
scientific circulars; special scientific circulars. 

Packaging Institute (PI), 342 Madison Ave., New York, Ν. Y. 10017; The News 
Packet; Marketing Packet; Technical Packet; Proceedings; advisory service reports; 
forum publications; special reports; standard tests; technical conferences. 

Paint Research Institute (PRI), 121 South Broad St, Philadelphia, Pa. 19107; occa­
sional publications; technical committees. 

Printing Industries of America (PIA), 20 Chevy Chase Circle, N.W., Washington, 
D. C. 20015; PIA Management Reports; coordination of research programs, 
conferences. 

The Printing, Packaging, and Allied Trades Research Association, PATRA House, 
Randalls Rd., Leatherhead, Surrey, England; PATRA Journal; Printing Abstracts; 
frequent publications and reports; test methods; conferences. 

Research and Engineering Council of the Graphic Arts Industry, Inc., 1411 Κ St., 
N.W., Washington, D. C. 20005; R & Ε Coordinator; Listings; conferences and 
proceedings. 
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Rochester Institute of Technology, Graphic Arts Research Department, 65 Plymouth 
Ave., South Rochester, Ν. Y. 14608; Graphic Arts Progress (includes Graphic Arts 
Index); library service-bibliographies; conferences. 

Society of Photographic Scientists and Engineers, Inc. (SPSE), Box 1609, Main Post 
Office, Washington, D. C. 

Stanford Research Institute, Menlo Park, Calif.; Journal; releases; research bulletins 
(service basis). 

National Printing Ink Research Institute (NPIRI), Lehigh University, Bethlehem, 
Pa.; Ink Spots; NPIRI Literature Review; NPIRI Research Reports and Bulletins; 
NPIRI Standards and Test Methods; project reports, bulletins; conferences. 

Technical Association of the Graphic Arts (TAGA), P. O. Box 3064, Federal Station, 
Rochester, Ν. Y. 14614; TAGA Proceedings; Newsletter, conferences. 

Technical Association of the Pulp and Paper Industry, 360 Lexington Ave., New York, 
Ν. Y. 10017; Abstract Bulletin; TAPPI; standard tests; meetings and conferences; 
monographs; bibliographical series. 

Patent Classes and Subclasses 

73. Measuring and testing 
150. Coating materials; ink, adhesive and/or plastic 

96. Photographic chemistry, processes and materials 
28-38 (mainly). Processes including exposure or use of image recorder 

101. Printing (mainly equipment, but also includes processes) 
106. Compositions, coating, or plastic 

20-32 (mainly). Inks (important material in many other subclasses) 
117. Coating: processes and miscellaneous products 

38 (especially). Printing, masking, stenciling (see also other subclasses) 
118. Coating apparatus 
148. Metal treatment 
204. Chemistry, electrical and wave energy 
252. Compositions (many ink and ink vehicle patents in different subclasses) 
260. Chemistry, carbon compounds (many ink and ink vehicle patents in different 

subclasses ) 
Received June 6, 1963. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at 
the 143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1968. 
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Literature for the Coatings Industry 

DELLA WILSON 

National Paint, Varnish, and Lacquer Association, 
1500 Rhode Island Ave, N.W., Washington, D. C. 

Almost every branch of life is concerned with some aspect 
of surface coating. Therefore, information on the subject is 
widely disseminated, under topics ranging from inks to 
economics. For the sake of convenience, the literature is 
arranged under two headings: technology and performance 
of coatings. General and specialized sources include books, 
magazines, government, trade, and company publications. 
The suggested sources, augmented in the bibliography of 
books, periodicals, and abstracts, are by no means a com­
plete collection. However, the advent of key-word coding 
and information retrieval techniques has brought reasonable 
coverage within reach. 

Although paint-making was one of man's earliest endeavors, historical litera-
ture on the subject rarely applies to today's technology. Cro-Magnon 

cave paintings date back at least 20,000 years, while 2000 years ago the 
Egyptians painted their mummy cases for preservation as wel l as decoration. 

In more recent times, paint manufacture has developed as a father-to-son 
craft, using jealously guarded "secret" recipes. In the United States, painting 
for preservation accompanied the spread of iron and steel for building. 

By general agreement among manufacturers, technical details of produc­
tion were kept secret. A rare exception are the records of America's earliest 
varnish maker, Christian Schrack and C o , Philadelphia, which may be exam­
ined by the public at the Eleutherian Mi l l s Historical Library , Wilmington, D e l . 

Modern coatings literature touches upon numerous aspects of life; there­
fore, articles on the subject may be found in almost any publication under 
categories ranging from food to electrical engineering. This material may be 
separated into two divisions: (1) the technology of manufacturing and the 
properties of raw materials used, and (2) the use and performance of the 
coating. 

419 
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Technology and Properties 

Periodical literature pertaining to the first division—technology and raw 
materials—is concentrated in a relatively few sources. In the United States, 
the Official Digest, published by the Federation of Societies for Paint Tech­
nology, covers the area wel l . A comparable British publication, Journal of the 
Oil and Colour Chemists' Association, does a fair job. 

The American trade press carries occasional technical articles in such 
periodicals as the American Paint Journal, Paint and Varnish Production, and 
Western Paint Review. Their British counterparts are Paint Technology, Paint 
Manufacture, and Paint, Oil and Colour Trades Journal. The basic scientific 
coverage of organic and physical polymer chemistry often touches upon 
coatings. 

Smaller journals in France, Germany, Austria, Italy, and the Netherlands 
often carry articles of interest, which are abstracted in Chemical Abstracts 
(Macromolecular section), Review of Current Literature on the Paint and 
Allied Industries (Brit ish) , and the Abstract Review. Abstracts are likely to 
be classified under the substance coated, rather than under "coatings." 

Basic texts on coatings technology include "Basic Principles of Paint 
Technology," "The Physical Chemistry of Paints" by P. M . Fisk, and "Organic 
Paint Technology" by H . F . Payne. 

Use and Performance 

Routine technical literature is easy to find, while material pertaining to 
the uses and performance of coatings is more widely disseminated. The end 
use of a particular coating is apt to be found in a trade journal specializing i n 
final uses, or in a periodical focusing on a related field such as engineering, 
art, optics, toxicology, architecture, printing, or plastics. Rubber, fibers, and 
inks are especially pertinent technologies. 

Periodicals involving specialized aspects of the coatings industry include: 
Color Engineering, Fire Journal, Forest Products Journal, House and Home, 
Modern Plastics, and Materials Protection. 

Parts 20 and 21 of "Standards," published annually by the American 
Society for Testing and Materials ( A S T M ) , deal with "paint." These contain 
fully adopted standards, tentative rulings, and standards in the formative stages 
presented for their general information value only. The monthly A S T M jour­
nal, Materials Research and Standards, describes many new testing tech­
niques. " A S T M Technical Publications" are individually published symposia 
held to advance knowledge in a particular area prior to proposal of specific 
standards. 

Company pamphlets, bulletins, and house organs, issued by the manu­
facturers themselves, are often helpful. Litt le of this information is abstracted 
or indexed. 

The "company" pamphlet is usually wel l illustrated, giving brief product 
descriptions and suggestions for their use. It becomes outdated rapidly but 
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23. W I L S O N Coatings Industry 421 

can be a useful source. Goodyear Chemical Division's pamphlet on "Pl io l i te" 
is an example. 

Product bulletins are published and updated regularly by the raw materials 
suppliers to the industry, and provide much basic information on the properties 
and performance of various coatings. Topics vary from discussion of funda­
mental problems to specific formulations recommended for particular tasks. 
The Goodyear series "Tech Book Facts," and DeSoto Chemicals' bulletin 
"Hydrocide Super Colorcoat," are typical. 

The manufacturer's house organ, originally designed to keep employees 
abreast of happenings within the company, has often developed into a wel l -
written and beautifully illustrated magazine. Both technical and non-technical 
features on products and materials appear regularly and may be obtained by 
"outsiders." Chemist Analyst, a quarterly published by the J . T. Baker 
Chemical C o , and Hercules Chemist, published three times yearly by the 
Hercules Powder C o , are examples of house organs which have become nearly 
equivalent to journals. Oxbridge Publishing Co.'s "Standard Periodical Direc­
tory" lists several house organs as wel l as many other useful sources. 

Government Publications. The U . S. Government publishes a significant 
amount of material. Some of the technical articles may be run in other periodi­
cals and therefore appear in abstracts and indexes, but many manuals, reports, 
specifications, and patents contain data not found elsewhere. 

Mi l i tary laboratories involved in coatings include the Ordnance Tank-
Automotive Command, Detroit Arsenal Materials L a b , Puget Sound Naval 
Shipyard Paint and Plastics L a b , Wright A i r Development Center Aeronautical 
Materials L a b , Naval A i r Material Center (Philadelphia) , and Rock Island 
Arsenal L a b (Ill inois) . 

In 1964, the Office of Technical Services in the Department of Commerce 
distributed a "Selective Bibliography on Paints and Varnishes," listing reports 
and translations added to its collection between 1945 and July 1963. This 
agency has been replaced by the Clearinghouse for Federal Scientific and 
Technical Information; recent entries for the Bibliography may be obtained 
from them. 

Government-Wide Index to Federal Research and Development Reports 
is a new Clearinghouse publication initiated in 1963. This is a combined index 
of Atomic Energy Commission, National Aeronautical and Space Administra­
tion, Defense Department, and Clearinghouse reports. It has a subject, author, 
source, and correlated report number index. 

German technical papers confiscated at the end of W o r l d W a r II form 
the basis of the Clearinghouse's P B collection. The rest of the papers are the 
unclassified results of the United States' $15 bill ion research and development 
program. The latter group contains 350,000 reports, supplemented by 3,000 
reports monthly. This combination of resources supplies a wealth of coating 
information. 

The National Aeronautical and Space Administration ( N A S A ) publishes 
a "Scientific Technical Abstract Registry," containing 285,000 N A S A reports 
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and 155,000 reports accumulated from foreign technology. It is updated b i ­
weekly and notes where the reports are available. Coatings are a major N A S A 
concern. 

" N A S A ' s Contribution to Technology of Inorganic Coatings" by Jerry 
Plunkett of the Denver Research Institute is particularly germane, and may be 
purchased from N A S A or the Government Printing Office. 

Several other government agencies provide manuals outlining specifica­
tions for official projects. "The Paint Manual , " published by the Bureau of 
Reclamation, and the Bureau of Public Roads' "Standard Specifications for 
Construction of Roads and Bridges on Federal Highway Projects" are good 
examples. A non-government publication along the same Unes is the "Guide to 
U . S. Government Paint Specifications," put out by the National Paint, Varnish, 
and Lacquer Association; this contains brief abstracts of various specifications, 
and for more detail one may wish to consult the original specifications issued 
by the agency concerned. 

Patents. In the patent field, the Official Gazette, issued weekly by the 
U . S. Patent Office, discloses the new patents granted every Tuesday. The 
claims are summarized briefly but help the searcher identify patents of interest. 

The patent system provides three helpful tools to assist those unfamiliar 
with its workings. They are: "The Class and Subclass Definitions," "The Manual 
of Classification," and "Index to the Classification System." To aid in their 
use, the Commerce Department puts out a pamphlet titled, " H o w to Obtain 
Information from U . S. Patents," which may be ordered from the Government 
Printing Office, Washington, D . C. 

Texts. Books on coatings tend to become outdated rapidly; however, they 
are an essential form of information, especially in the area of testing methods, 
where "Paint Testing Manual—Physica l and Chemical Examination. Paint, 
Varnishes, Lacquers and Colors" by H . A . Gardner and G. G . Sward is an 
excellent source. For general as well as specialized approaches to the subject, 
the following are recommended: "Varnish Constituents" by H . W . Chatfield, 
"Fundamentals of Paint, Varnish and Lacquer Technology" by Elias Singer, 
"Understanding Paint" by W . R. Fuller and "Industrial Paints, Basic Principles" 
by L . A . Tysall . J . J . Mattiello's "Protective and Decorative Coatings: Paints, 
Varnishes, Lacquers and Inks" is considered a classic in the field. 

Coatings literature is conspicuously lacking in data on marketing research. 
Figures on the end use of products in the paint industry are almost non-existent. 
The only authentic source, the " U . S. Census of Manufacture" is usually too 
detailed to be convenient. The "Statistical Handbook," published by the 
National Paint, Varnish, and Lacquer Association summarizes the material 
available from the Census Bureau, U . S. Tariff Commission, Department of 
Agriculture, Department of Labor, and others, but is also deficient in marketing 
information. 

In general, it might be said that locating 8 0 % of the information available 
on coatings is relatively simple, but uncovering the remaining 2 0 % w i l l require 
a persistent sleuth. 
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BIBLIOGRAPHY 

Books 

American Society for Testing and Materials, "Book of ASTM Standards for 1965," 
"Paint, Varnish, Lacquer and Related Products—Materials, Specifications, and 
Tests: Naval Stores; Industrial Aromatic Hydrocarbons," Part 20, 1964; 1095 pp. 
"Paint, Varnish, Lacquer and Related Products—Tests for Formulated Products 
and Applied Coatings," Part 21, 1964, 568 pp. 

American Society for Testing and Materials, "Specifications and Tests for Electro-
Deposited Metallic Coatings and Related Finishes," American Society for Testing 
and Materials, Philadelphia, Pa., 1964, 160 pp. 

"Basic Principles of Paint Technology," American Paint Journal Co., St. Louis, Mo., 
1963, 125 pp. 

Bidlack, V. C., Fasig, E. W., "Paint and Varnish Production Manual," John Wiley & 
Sons, New York, 1951, 288 pp. 

Bragdon, C. R., "Film Formation, Film Properties and Film Deterioration; A Study 
by the Research Committee of the Federation of Paint and Varnish Clubs," Inter-
science Publishers, New York, 1958, 422 pp. 

Bragdon, C. R., "Metal Decorating from Start to Finishes," Bond Wheelwright Co., 
Freeport, Me., 1961, 166 pp. 

Bureau of Reclamation, "Paint Manual," Government Printing Office, Washington, 
D. C. 

Chatfield, H. W., "Science of Surface Coatings," Metals and Plastics Publications, 
Inc., Westwood, N. J., 1962, 594 pp. 

Chatfield, H. W., "Varnish Constituents," Leonard Hill, Ltd., London, 1953, 868 pp. 
Federal Standard Stock Catalog, "Federal Specifications—Paint, Varnish, Lacquer 

and Related Materials; Methods of Inspection, Sampling and Testing," Section 
IV, part 5, v.p. TT-P-141b, 1949. 

Federation d'Associations de Techniciens des Industries des Peintures, Vernis, Emaux 
et Encres D'Impimerie de L'Europe Continale, Proceedings of Congresses in bound 
volumes. 

"Examination of Paints," Vol. II, 1953, 312 pp. 
"Color," Vol. III, 1955, 384 pp. 
"Resins," Vol. IV, 1957, 294 pp. 
"The Modern Scientific Basis for the Production, Use and Examination of Pig­

ments, Media, Surface Coatings and Printing Inks," Vol. VI, 1962. 
"Various Interactions in the Field of Paints, Inks and Varnishes," Vol. VII, 1964. 

Felicione, F. ed., "Raw Materials Index," Sections on pigments, resins, drying oils, 
chemical specialties and solvents, National Paint, Varnish and Lacquer Association, 
Washington, D. C., various years to date. 

Fischer, Ε. K., "Colloidal Dispersions," John Wiley & Sons, New York, 1950, 387 pp. 
Fisk, P. M., "Advanced Paint Chemistry for Students of the Painting and Printing Ink 

Industries," Leonard Hill, Ltd., London, 1961, 164 pp. 
Fisk, P. M., "The Physical Chemistry of Paints," Leonard Hill, Ltd., London, 1963, 

120 pp. 
Fuller, W. R., "Understanding Paint," American Paint Journal Co., St. Louis, Mo., 

1965, 135 pp. 
Gardner, H. A. and Sward, G. G., "Paint Testing Manual—Physical and Chemical 

Examination; Paints, Varnishes, Lacquers and Colors," Gardner Laboratory, 
Bethesda, Md., 1962, 550 pp. 

General Services Administration, "Index of Federal Specifications, Standards, Hand­
books, and Supplements of," Federal Supply Service, Jan. 1959, 109 pp. 

"Guide to U. S. Government Paint Specifications," National Paint, Varnish, and 
Lacquer Association, Washington, D. C. 

Hess, M., "Paint Film Defects, Their Causes and Cure," Reinhold Publishing Corp., 
New York, 1965, 604 pp. 

Kappelmeier, C. P. A., "Chemical Analysis of Resin-Based Coating Materials," Inter-
science Publishers, New York, 1959, 630 pp. 

Krumbhaar, W., "The Chemistry of Synthetic Surface Coatings," Reinhold Publish­
ing Corp., New York, 1937, 200 pp. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

3

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



424 LITERATURE OF CHEMICAL TECHNOLOGY 
Martens, C. R., "Emulsion and Water-Soluble Paints and Coatings," Reinhold 

Publishing Corp., 1964, 160 pp. 
Mattiello, J. J., "Protective and Decorative Coatings: Paints, Varnishes, Lacquers, 

and Inks," 4 Vols., John Wiley & Sons, New York, 1941. 
Office of Technical Services, "Selective Bibliography on Paints and Varnishes," 

Clearinghouse for Federal Scientific and Technical Information, Springfield, Va., 
1964. 

Oil and Colour Chemists' Association, London, "Paint Technology Manuals," Reinhold 
Publishing Corp., 1961. 

"Non-Convertible Coatings," Part II, 326 pp. 
"Solvents, Oils, Resins and Dryers," Part II, 239 pp. 
"Convertible Coatings," Part III, 318 pp. 

"Paint Industry Process and Materials Manual," Ceramics Publications, Cleveland, 
Ohio, 1965, 257 pp. 

Parker, D. H., "Principles of Surface Coating Technology," Interscience Publishers, 
New York, 1965. 

Patton, T. C., "Paint Flow and Pigment Dispersion," Interscience Publishers, New 
York, 1964, 479 pp. 

Payne, H. F., "Organic Coating Technology," Vol. I, 674 pp., 1964, Vol. II, 724 pp., 
John Wiley & Sons, New York. 

Plunkett, J., "NASA's Contribution to Technology of Inorganic Coatings," Govern­
ment Printing Office, Washington, D. C., 1965. 

Preuss, H. P., "Synthetic Resins in Coatings, 1965," Metals and Plastics Publications, 
Inc., Westwood, N. J., 1965, 229 pp. 

Seymour, R. B., "Hot Organic Coatings," Reinhold Publishing Corp., New York, 
1959, 233 pp. 

Singer, E., "Fundamentals of Paint, Varnish and Lacquer Technology," American 
Paint Journal Co., St. Louis, Mo., 1957, 330 pp. 

"Statistical Handbook," National Paint, Varnish, and Lacquer Association, Washing­
ton, D. C., supplemented. 

Tysall, L. Α., "Industrial Paints, Basic Principles," The Macmillan Co., New York, 
1964, 238 pp. 

Von Fischer, W., "Paint and Varnish Technology," Reinhold Publishing Corp., New 
York, 1948, 509 pp. 

Abstracts 

Abstract Review, National Paint, Varnish, and Lacquer Association, 1500 Rhode 
Island Ave., N.W., Washington, D. C. 20005, monthly. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Washing­
ton, D. C. 20036, weekly: 

Year Section 
1912 26. Pigments, Resins, Varnishes, & India Rubber 
1915 26. Paints, Varnishes, & Resins 
1961 26. Paints, Varnishes, Lacquers, & Inks 
1962 43. Organic Coatings, Inks, & Related Products 
1963 52. Coatings, Inks, & Related Products 
1967 42. Coatings, Inks, & Related Products 

Corrosion Abstracts, National Association of Corrosion Engineers, M & M Bldg., Hous­
ton, Tex., bimonthly. 

Environmental Effects on Materials and Equipment. Abstracts (formerly Prevention 
of Deterioration Center Abstracts), Prevention of Deterioration Center, National 
Academy of Sciences-National Research Council, 2101 Constitution Ave., N.W., 
Washington, D. C. 20015, monthly. 

Fire Research Abstracts and Review, Committee on Fire Research, National Academy 
of Sciences-National Research Council, three times a year. 

Review of Current Literature on the Paint and Allied Industries (formerly Review 
of Current Literature Relating to Paint, Colour, Varnish, and Allied Industries), 
Research Association of British Paint and Varnish Manufacturers, Chorley and 
Pickersville, Amberley House, Norfolk St., London WC2, England, monthly. 

Scientific Technical Abstract Registry, National Aeronautical and Space Administra­
tion, Government Printing Office, supplemented. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

3

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



23. WILSON Coatings Industry 425 

Textile Technology Digest, Institute of Textile Technology, Charlottesville, Va., 
monthly. 

Zinc Abstracts, Zinc Development Association, 34 Berkeley Square, London W1, Eng­
land, monthly. 

Periodicals 

Agricultural Engineering, American Society of Agricultural Engineers, 420 Main St., 
St. Joseph, Mich., monthly. 

American Paint Journal, American Paint Journal Co., Inc., 2911 Washington Ave., 
St. Louis, Mo. 63153, weekly. 

American Painting Contractor (formerly American Painter and Decorator), American 
Paint Journal Co., monthly. 

American Tung Oil Topics, Pan American Tung Oil Research and Development 
League, Poplarville, Miss., irregular. 

Angewandte Chemie, Verlag-Chemie, GmbH Pappelallee, 3 Weinham/Bergstr., Ger­
many, semimonthly. 

Appliance Manufacturer, Watson Publications, Inc., 201 North Wells St., Chicago, Ill. 
60605, monthly. 

Australian Paint Journal, Bell Publications, Box 4850, G.P.O., Sydney, Australia, 
monthly. 

Battelle Technical Review, Battelle Memorial Institute, 505 King Ave., Columbus, 
Ohio 43201, monthly. 

By Gum, Reichhold Chemicals Co., 525 North Broadway, White Plains, Ν. Y. 
Chemical and Engineering News, American Chemical Society, 1155 Sixteenth St., 

N.W., Washington, D. C. 20036, weekly. 
Chemical Week, McGraw-Hill Book Co., 330 West 42nd St., New York, Ν. Y. 10036, 

weekly. 
Chemie des Peintures, Arzens, 16 Rue Lambert Crickx, Brussels 7, Belgium, monthly. 
Chemist Analyst, J. T. Baker Chemical Co., Phillipsburg, N. J., quarterly. 
Chemistry and Industry, Society of Chemical Industry, 14 Belgrave Square, London 

SW1, England, weekly. 
Coatings, National Paint, Varnish, and Lacquer Association, 1500 Rhode Island Ave., 

N.W., Washington, D. C. 20005, weekly. 
Color Engineering, Kinelow Publishing Co., 2 John St., New York, Ν. Y. 10038, 

bimonthly. 
Continental Paint and Resin News, Translation and Technical Information Services, 

32 Manaton Rd., London SE15, England, monthly. 
Corrosion, National Association of Corrosion Engineers, M & M Bldg., Houston, 

Texas 77002, monthly. 
Decorator, The, Polystyle Publications, Ltd., John Adam House, 17-19 John Adam 

St., Adelphi, London WC2, England, monthly. 
Dtutsche Farben-Zeitschrift, Wissenschaftliche Verlagsgesellschaft GmbH, Birken-

waldstrasse 44, Postfach 40, 7000 Stuttgart 1, Germany, monthly. 
Farbe und Lack, Curt R. Vincentz Verlag, Am Schiffgraben 41, Postfach 6247, 3 Han­

over, Germany, monthly. 
Fette-Seifen Anstrichmittel mit die Ernahungsindustrie, Industrieverlag von Hern-

haussen KG, Rödingsmarkt, Hamburg 24, Germany, monthly. 
Fire Journal (formerly National Fire Protection Association Quarterly), 60 Battery-

march St., Boston, Mass. 02110, bimonthly. 
Forest Products Journal, Forest Products Research Society, 417 Walnut St., Madison, 

Wis., monthly. 
Government-Wide Index to Federal Research and Development Reports, Clearing­

house for Federal Scientific and Technical Information, Government Printing Office, 
Washington, D. C., monthly. 

Hercules Chemist, Hercules Powder Co., Hercules Tower, Wilmington, Del. 19899, 
three times per year. 

Home Modernizing Guide, Holt, Rinehart, and Winston, Inc., 383 Madison Ave., 
New York, Ν. Y. 10017, semiannual. 

House and Home, McGraw-Hill Book Co., monthly. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

3

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



426 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Illuminating Engineering, Illuminating Engineering Society, 345 East 47th St., New 
York, Ν. Y. 10017, monthly. 

Indian Standards Institution Bulletin, Indian Standards Institution, 9 Bahadur Shah 
Zafa Marg, New Delhi 1, India, monthly. 

Industria della Vernice, Casa Editrice "Arminium," Via Negroli, 51, Milan, Italy, 
monthly. 

Industrial and Engineering Chemistry, American Chemical Society, monthly. 
Industrial Finishing, Practical Publications, 1142 Meridian St., Indianapolis, Ind., 

monthly. 
Journal of the American Oil Chemists' Society, American Oil Chemists' Society, 35 

East Wacker Dr., Chicago, Ill. 60601, monthly. 
Journal of Applied Chemistry, Society of Chemical Industry, monthly. 
Journal of Applied Polymer Science, John Wiley & Sons, 605 Third Ave., New York, 

Ν. Y. 10016, bimonthly. 
Journal of the Oil and Colour Chemists' Association, Wax Chandlers' Hall, Gresham 

St., London EC 2, England, monthly. 
Journal of Polymer Science, Interscience Publishers, 605 Third Ave., New York, Ν. Y. 

10016, monthly. 
Materials Protection, National Association of Corrosion Engineers, monthly. 
Materials Research and Standards, American Society for Testing and Materials, 1916 

Race St., Philadelphia, Pa. 19103, monthly. 
Metal Products Manufacturing, Dana Chase, New York St. at Park Ave., Elmhurst, 

Ill., monthly. 
Modern Plastics, Modern Plastics, Inc., 770 Lexington Ave., New York, Ν. Y. 10021, 

semiannual. 
Naval Stores Review and Terpene Chemicals, S. Baudier, Jr., 624 Gravier St., New 

Orleans, La., monthly. 
New Homes Guide, Holt, Rinehart and Winston, Inc., semiannually. 
Official Digest, Federation of Societies for Paint Technology, 121 South Broad St., 

Philadelphia, Pa. 19107, monthly. 
Oil, Paint and Drug Reporter, Schnell Publishing Co., 100 Church St., New York, 

Ν. Y. 10007, weekly. 
Paintindia, 126-A, Dhruwadi, off Dr. Nariman Rd., Bombay 28, India, monthly. 
Paint Journal, Trade and Industrial Press, The Green, Ruddington, Nottingham, Eng­

land, monthly. 
Paint Manufacture, The Tower, Shepherd's Bush Rd., Hammersmith, London W6, 

England, monthly. 
Paint, Oil and Colour Journal, Greenwood and Sons, Ltd., 83 Farrington St., London 

EC 4, England, weekly. 
Paint and Resin Patents, Translation and Technical Information Services, 32 Manaton 

Rd., London SE 15, England, monthly. 
Paint Technology, Sawell Publications, Ltd., 4 Ludgate Circus, London EC4, Eng­

land, monthly. 
Paint and Varnish Production, Powell Magazines, Inc., 855 Avenue of the Americas, 

New York, Ν. Y. 10001, monthly. 
Paint and Wallpaper Logic, Paint and Wallpaper Dealers' Association of Greater New 

York, 145 East 49th St., New York, Ν. Y. 10017, 11 per year. 
Paint and Wallpaper Retailer, John Yates Publications, 53 Spring Gardens, Manchester 

2, England, monthly. 
Peintures, Pigments, Vernis, Societé de Productions Documentaires, 28 rue Saint-

Dominique, Paris 7, France, monthly. 
Pinturas y Acabados Industriales, Jose Oriol Availa Monteso, Av. Virgen de Fatima 3, 

Viladran, Gerona, Spain, monthly. 
Plastics World, Cleworth Publishing Co., 1 River Rd., Cos Cob, Conn., monthly. 
PPG Chemicals, Pittsburgh Plate Glass Co., 1 Gateway Center, Pittsburgh, Pa. 15222, 

quarterly. 
Product Engineering, McGraw-Hill Book Co., semimonthly. 
Product Finishing, Sawell Publications, Ltd., monthly. 
Skandinavisk Tidschrift för Farg och Lack, Danish Technical Press, Skelbaekgade, 

Copenhagen V, Denmark, ten times yearly. 
Society of Plastics Engineers Journal, Society of Plastics Engineers, Inc., 65 Prospect 

St., Stamford, Conn., monthly. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

3

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



23. W I L S O N Coatings Industry 427 

Travaux de Peinture, Societé de Productions Documentaires, monthly. 
U.S. Census of Manufacture, Department of Commerce, Superintendent of Docu­

ments, Government Printing Office, Washington, D. C. 20402. 
Verfkroniek, Groot Haesebrachseweg 1, Postbus 71, Wassenaar, Netherlands, monthly. 
Western Paint Review, Linley Publishing Co., 1872 West 54th St., Los Angeles, 

Calif., monthly. 
Wood, Benn Brothers, Ltd . , Bouverie House, 154 Fleet St., London EC4, England, 

monthly. 

U. S. Patent Cfosses and Subclasses 

Material 

Coating 
Anticorrosive 
Apparatus 

Applicator type 
Detearing 
Electromagnetic 
Electrostatic 
Match dipping 
Mold metal casting 
Mold plastics 
Paper hanging combined 
Pipes 
Xerographic transfer 

Classifying, separating, assorting solids by 
Coated surface or mass 

Cleaning by 
Combined with other manufacturing operations 

( see particular art ) 
Composition (see composition coating) 

Window glass to prevent deposit and freezing 
moisture 

Electrical barrier layer 
Composition 

Electro less 
Paper making combined 

Apparatus 
Process 

Paper undried 
Processes 

Abrasive tool 
Battery linings 
Catalysts 
Cathode sputtering 
Dyeing combined 
Electrically conductive 
Electro less 
Electrolytic 
Electron emissive 
Electrophoretic or electro osmotic 
Electrostatic 
Foods 
Metals by chemical action 
Molds 
Ornamentation combined 
Textiles chemical modification combined 

Removal 
By electric spark or arc 

Lacquer (see Varnish) 
Cellulose ether or ester 

Synthetic resin containing 

Class 

106 
118 

15 
118 
118 
118 
144 
118 
118 
156 
25 

118 
209 
209 
134 

of 
106 
117 
252 
117 

162 
162 
162 
117 
51 

136 
252 
204 

8 
117 
117 
204 
117 
204 
117 
99 

148 
117 
41 

8 

219 

106 
260 

Subclass 

14 

639 
623 
621+ 

50+ 

574+ 
38 

637 
47+ 
49+ 

4 

13 
200 

62.3 

265+ 
135+ 
158+ 

295 
181 
410+ 
192 

18 
201+ 

14+ 
201+ 
181+ 

93 
166+ 

6 + 
5.1+ 

17+ 
115.6 

19 

169+ 
13+ 
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Material Class Subclass 
Synthetic resin containing 260 29.1 + 

Drying oil containing 260 18+ 
Paint 106 

Anticorrosive 106 14 
Antifouling 106 15+ 
Brushes 15 159+ 
Drier 106 310 
Luminous 252 301.2+ 

Radioactive 252 301.1 + 
Signs 40 134 

M i l l 241 
Removing 134 38 

Varnish 
Asphalt 106 273+ 

Fatty oil 106 246+ 
Natural resin 

Fatty oil 106 220+ 
Solvent 106 236 
Synthetic resin combined 260 24 

Removing 134 38 
Materials 252 89+ 

Synthetic resin 
Cellulose ether or ester 260 13 
Fatty oil 260 18+ 
Solvent 260 29.1 + 

Varnishing 117 
R E C E I V E D June 6, 1963. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at 
the 143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1967. 
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The Jargon of the Rubber Industry 

S E W A R D G. ΒYAM 1 

Elastomers Department, Ε. I. duPont de Nemours & Co. , 
Wilmington, De l . 19898 

The jargon in the rubber industry, as in any specific group 
or industry, consists chiefly of common words or phrases 
to which special and not common meanings are ascribed. 
To individuals within the group or industry, jargon is color­
ful and expressive, often connoting ideas or effects difficult 
to describe in more precise language. Jargon has been used 
too long to be abandoned. It is too expressive to be frowned 
on and often is so concise that it is a great aid to readability 
or hearability. When used with understanding, its use may 
be encouraged. 

The crude was broken down in two passes in the Gordon using 0 .1% 
peptizer. It was later banbury mixed by the upside down method 
because of the heavy pigment loading. To avoid scorching the cure 
was left out of the batch and added on the warm-up mill. The green 
stock had little nerve and tubed smoothly. When molded it d id not 
back-rind or blow. The cured stock had a Shore of 65. 

Here are 75 words, 18 of them jargon, that are understandable to rubber 
technologists but would mean little to people not familiar with the rubber 

industry. To be understood by others it was rewritten in about 350 words. 
The use of jargon in industry is not new. It was undoubtedly used by the 

early guilds to protect their secrets from outsiders. These special terms were 
to have meaning only for guild members. However, whether jargon consisted 
of new words coined to describe a condition, or of existing words to which 
special meanings were given, the net result was descriptive, colorful, and espe­
cially meaningful to a select few. It is doubtful if jargon is purposely created 
to add color to a language, though this is certainly a net result. It is also doubt­
ful if such words are coined or given special meanings deliberately because they 
convey so much meaning concisely. Jargon is created by accidental or even 
ignorant usage, sometimes by people too uneducated or inarticulate to describe 
something precisely. In some cases it might be called the caricature of a 
concept, burlesquing a salient feature of an idea. A n example of this might be 
1 Retired. Present address: 303 Canal Rd., Sarasota, Fla. 
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fish eyes or cat eyes, which are undissolved bits of rubber in a solvent solution. 
They are probably the gel portion of incompletely broken down rubber, the 
balance being sol. As long as a person conveys his meaning clearly to another 
the result is good. 

The jargon of the rubber industry begins with the Amazon Indians who 
discovered the rubber tree long before America was discovered. They called 
it cahuchu or cauchu, which means, the weeping tree. V i c k i Baum told the 
story of rubber most interestingly in her book, "Weeping Wood. " In 1736 
L a Condamine, a French scientist who had spent several years in South Amer­
ica, reported rubber to the French Academy. It is not surprising that the 
French name "caoutchouc" was adopted as a variation of the Indian name 
"cauchu." W i t h respect to the English name "rubber," E . C. Holt ( U . S. De ­
partment of Commerce, "Rubber Industry of the United States" 1939) says that 
" i n 1770 Joseph Priestley, the English chemist and discoverer of oxygen, invited 
attention to a substance excellently adapted to the purpose of wiping from 
paper the marks of a black lead pencil. It is believed that others, not Priestley, 
gave the substance its English name—rubber." 

Although jargon is concise, it is not always precise. It has meaning only 
in context, and its meaning often varies with context. Consider the word cure, 
one of the most widely used in the rubber industry. As a verb, it means "to 
vulcanize," and as a noun, "the act of vulcanization." It means a condition 
causing vulcanization, as in "a cure of 10 minutes at 307° F . " It is also used 
more loosely to mean the ingredients which cause or contribute to vulcanization 
as in , "the cure was added on the warm-up m i l l , " referring, of course, to the 
accelerator, zinc oxide, and /or sulfur. 

For our definition we may say that jargon consists of words or phrases 
which are given meanings other than, or additional to, those commonly used. 
Hence, jargon may properly be used only when readers or listeners belong to 
the group, class or industry familiar with the special meanings. To use it with 
others is confusing, and to define the terms is cumbersome. However, definitions 
of jargon should be available and included in a glossary. The rubber industry, 
or elements in the industry, have produced several helpful glossaries and have 
recently, through the American Society for Testing and Materials ( A S T M ) , 
formulated a very comprehensive one. Of course, glossaries are not limited to 
jargon, but practically all words considered to be common jargon should be 
included. 

Let's drift around the gum shop which is, of course, jargon for rubber 
shop or rubber manufacturing plant. " G u m shop" suggests that the user of 
the term may be from Akron since the term was more prevalent there some 
years ago than in New England. The Wol f brothers in their book "Rubber" 
even refer to "Akron's gum mines," and they didn't mean synthetic rubber pro­
ducing plants because none existed there at that time. In the storeroom we can 
see the bales of natural rubber and bags of synthetic—now referred to often 
as elastomers, a word coined to cover both natural and synthetic materials 
capable of being vulcanized to have elastic properties. This distinguishes them 
from plastics. Sometimes the difference between elastomers and plastics is hard 
to define. 
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W e w i l l see packages of all the ingredients that help give rubber the 
specific characteristics of the final product. "To the rubber man," say the 
Wolfs, " a l l of these materials are pigments, no matter what they are or what 
their use." This statement applies to usage in Akron, more than in other parts 
of the country. It is still a fact that "pigment" is not limited to mean "a coloring 
matter." The word is commonly used to mean al l manner of dry powder com­
pounding ingredients, and especially those used for reinforcement and dilution. 
Fillers is another word for these dry components. This is not too "jargony," 
yet most of us would never say a stock was "f i l led" with whiting, clay, or 
carbon black. W e would say loaded. Conversely, the dry ingredients would 
not be "loaders" but rather fillers or loading materials. 

A l l of the compounding ingredients are taken to the mill room—not just 
a room in a rubber mi l l—but one in which are located the mixing devices on, 
or in which, the ingredients are incorporated into the rubber matrix. Mix ing 
mills consist of two heavy, horizontal rolls between which the rubber and 
powders are ground and mixed. The banbury, an internal mixing machine name 
for its inventor, is probably located here also. The rubber is first broken down, 
jargon for masticated, or mechanically plasticized, to render it soft enough to 
take up the fillers and other ingredients. This operation eliminates or reduces 
the nerve of the rubber. This word is usually applied to un vulcanized rubbers 
or compounds and refers to a degree of toughness or resistance to deformation. 
V i c k i Baum expressed this most colorfully. "When the sheets (rubber) are 
brought to the mi l l room they've got to be broken up. (We say broken down.) 
For this they're fed to the mills by the mi l l hands. There are mills and mills 
in a long row, and it's very hot in the mi l l room, because the rubber gives off 
an awful heat and a burning stench and an angry crackling when it's broken up. 
The rolls turn and turn and take the rubber between the bite and chew it and 
chew it and chew it. When it's been through several mills it comes out all 
sizzling hot and angry, but it's a soft, pliable, tacky mass." 

Nerve is a state that must be experienced personally to be understood. 
Bal l says nerve is "synonymous with elasticity in the uncured state." Out of 
context this definition oversimplifies the meaning. The mi l l man who physically 
manipulates the rubber on the breakdown mill understands it well . Nerve is 
destroyed or reduced by mechanically working (breaking down) the rubber or 
by using a chemical plasticizer, sometimes called a peptizer. A peptizer is not 
a pepper-upper but quite the reverse, a deadener, a plasticizer. A petroleum 
oil softens rubber but it is not a peptizer, or nerve reducer. W e would like to 
measure nerve accurately but just don't know how. W e may mi l l rubber and 
note how long it stays rough or lacy, and call it a measure of nerve. W e distort 
a piece of rubber and time its comeback, and call that a measure of nerve. 
These measurements may show part of the effect but not al l . 

Master batch is rubber jargon. It does not have a meaning like master list 
or master key, however. A master batch is a mixture of rubber with a particular 
compounding ingredient (sometimes more than one ingredient) in a higher 
concentration than that in which it occurs in a normal mix. Master batching 
provides a convenient means for handling small amounts of critical ingredients 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

4

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



432 L I T E R A T U R E OF C H E M I C A L T E C H N O L O G Y 

like color pigments or accelerators and for making dispersions of carbon black. 
Accelerators and sulfur may be master batched and withheld from the balance 
of the mix to avoid scorching or burning the batch during mixing. 1 The ingre­
dients that produce scorch are thus held out while mixing temperatures are high 
and added at a time just prior to further processing when the batch is cool. 
Scorch means premature vulcanization, which renders an un vulcanized com­
pound tough, nervy, and less capable than otherwise of being processed 
smoothly. The heat of mixing may cause a stock to scorch but with some 
ultrafast acting accelerators—hot accelerators—scorch can occur at room 
temperature. 

Usually, in banbury mixing, the fillers and other ingredients are added 
after the rubber is partially masticated. Sometimes when the filler load is 
unusually great the fillers are put into the mixer first and the rubber added a 
little later. This is upside down mixing—more jargon. The mixed stock may 
be calendered next. A calender is a machine with steel rolls arranged vertically 
that forms the stock into a sheet to be applied to fabric or taken from the 
machine as an unsupported film. "Calender" is a good dictionary word and 
not jargon. Prior to calendering, the stock passes through a warm-up or feed 
mill where the cold compound is replasticized by mil l ing and from which the 
warm, soft stock is fed to the calender. A special type of mi l l is a refiner, which 
John Bal l says "is similar in construction to a mixing mi l l , but is operated with 
the rolls held very close together by tremendous pressure. The tight rolls 
grind down and iron out the mass into a smooth sheet free of devulcanized 
particles or tailings, thoroughly dispersing any compounding ingredients pre­
viously added during blending." Since Bal l put "tailings" in quotes, he evi­
dently considered it jargon. 

W h e n rolls of a calender are adjusted to run at certain differential speeds, 
it is called a friction calender. It is used to push a soft stock into the weave of 
a fabric. V i c k i Baum describes it ; "Next it (the rubber compound) goes into 
a three-roll calender where it's squeezed into a strip of fabric. The calender 
men call it frictionizing; and (tire) casings are made of this fabric." I think 
we would always say "frictioning" not "frictionizing." It is a means for applying 
an adhesive coating to fabric. Bicycle or tire tape is often called friction tape be­
cause the coating is applied by the friction calender. Friction is jargon that re­
quires context to define specifically. A friction may be the soft, sticky stock, the 
operation for applying it , or the coated fabric. It is also used to mean adhesion, 
though this use of friction seems erroneous enough to be discouraged. The 
term friction pull, however, is used often to denote adhesive strength, whether 
determined in shear or peel. 

W h e n calendering or frictioning SL smooth rolling bank gives the best 
results. Bank is jargon for the supply of stock held at the bite of the rotating 
rolls. A pencil bank is the size of a pencil or a bit larger in diameter. It sug­
gests a nicely mixed, well plasticized stock to roll uniformly at such a small 
diameter. Defects on the surface of the calender sheet, are known variously 
as crows feet, air marks, pockmarks, chatter marks or spits. These are caused 
perhaps by poor stock condition, too little or too much heat on the calender 
rolls, imperfectly ground calender rolls, or poorly meshing drive gears. The 
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surface effects noted are significant to experienced operators. They suggest 
what he may have to do to improve the final product. Then too, the calendered 
film, whether applied to fabric or taken off as a film, may shrink and hence 
distort badly when it cools. This is nerve again—or a manifestation of nerve. 

Tack is rubber jargon. In one rubber glossary tack carried the comment 
"see tackiness." After tackiness it said, "the property of being tacky." Most 
enlightening. In the dictionary, tack means to fasten with a small nail , the 
small nail itself, or to change the course of a sailing vessel. But to the rubber 
man it simply means stickiness. Tack in raw rubber or an uncured stock is 
generally good, except when there is too much of it, and the stocks stick to the 
mixing mills or calender. Tack can be a surface characteristic of cured rubber, 
where generally it is not good. In adhesives, stickiness is of course a prime 
property, so much so that we are not likely to use the term tack in connection 
with such cements—unless possibly there is a deficiency of stickiness. In 
adhesive cements we may talk about legs, short and long. Short legs in a 
cement or adhesive bond connotes bond strength, a good property. Long legs 
suggests a weak adhesive that stretches out. A cement with long legs would 
be very sticky, like molasses, but with little strength in the strings or legs. 

W e referred to chatter marks on calendered sheet as resulting from vibra­
tion from poorly meshing drive gears. This is quite understandable jargon—if 
it be jargon. However, I encountered chattering in a book on rubber processing 
with this explanation, "chattering is a type of distortion resulting from continued 
thermal expansion of the center of a large article after the surface has cured." 
W i t h this definition, chattering is surely jargon—of the kind that confuses me. 
I had not previously known of such chattering. 

A n extrusion machine is like a meat grinder or spaghetti machine. It is 
referred to as an extruder, tuber, or strainer, depending on its purpose. Extruder, 
which is probably not jargon, is the better word for broad usage, because many 
extruded products are strips with odd shaped cross-sections like window chan­
nels and refrigerator door gaskets. No longer is the process limited to produc­
tion of hollow tubes or round solid rods. The strainer is the same machine 
with a screen in the head, in front of the die plate, to remove, or strain out dirt 
and foreign material of mixed compound. It accomplishes what a refiner mi l l 
does. Tuber and strainer can be considered jargon. 

W h e n we get to molding, we find some real jargon. Back-rind is a nice 
example. Jargon synonyms for back-rind are back-flash and suck-back—terms 
which are descriptive of distortion at the parting or separation line of a mold, 
usually in the form of a ragged or torn indentation. It is not easy to describe, 
but no rubber man who has experienced back-rinding and excessive defective 
parts has any difficulty in understanding what back-rinding is. Flash and rind 
are somewhat synonymous and denote material, often a thin fin, protruding 
from the surface of the molded part, appearing at the mold parting line or 
mold vent points. When the flash or r ind partly sucks back or curls under we 
have back-rind—a kind of inverse rind or flash. 

In molding we deal again with "cure." W h e n we time the vulcanization 
to include the mold loading, the period during which the mold is in the press, 
and the time of removal and unloading of the mold, we have the vulcanization 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

4

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



434 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

or curing cycle. W e say we can get χ number of cures per hour or day. Here 
cure denotes more than the act of vulcanization or the exact time and tempera­
ture of vulcanization. A synonym for cure in this sense is heat. A n d we could 
say, "wi th a 4 minute cure, 10 heats per hour can be obtained." Heat is jargon. 
W e shouldn't leave "cure" without mentioning CV or CV cure. This means 
continuous vulcanization, a system pertaining to the vulcanizing of insulation 
on wire or cable. A n d we have al l kinds of cures—overcure, undercure, precure, 
aftercure, semicure, optimum cure, cold cure and many others. 

A mold-wash is not a mold cleaner; it is a coating which prevents adhesion 
of the rubber mix to the mold surfaces during cure. It is a mold lubricant or 
release agent. It is the butter or grease on the cake pan. The industry is 
gradually dropping the term mold-wash and using the more precise term 
release agent but the jargon term w i l l no doubt persist for a long time. 

The hardness of rubber, usually cured rubber, is measured with an instru­
ment called the Shore Durometer. Actually it measures the resistance to the 
penetration of an indenter point into the surface of the rubber. The resistance 
is provided by a standardized spring so that a numerical value can be recorded 
over a range from 0, soft or no resistance, to 100, or so hard there is no indenta­
tion. This Shore Durometer is so universally used in the rubber industry that 
the statement "a hardness of 65" means 65 on the Shore Durometer scale. W h e n 
we say, which is very common, a durometer of 65, we mentally do not capitalize 
the " D " and hence have jargon. W e often say also, 65 Shore. 

Our cured rubber product may bloom, bleed, chalk, frost, blush or crock. 
There are similarities and differences in the condition these jargon words de­
scribe. A glossary might define them as follows: bloom is a surface appearance 
or change in appearance caused by the migration of a l iquid or solid to the 
surface. Bloom must not be confused with surface dust or a coating from an 
external source. Waxes used in excess of their solubility point in rubber m i ­
grate to the surface. Sulfur and many organic chemicals also do this. Bleeding 
is the migration to the rubber surface of an oi l , wax, or plasticizer as a film or 
i n drops. Sometimes called "sweating," it is similar to bloom but not usually 
applied to powder materials, except in case of organic colors if they migrate 
into adjacent stock of a different color, or when they are removable at the 
surface by water or other solvent. A n inorganic pigment like red iron oxide 
may crock but not bleed. Crocking is the color in rubber which may not appear 
at the surface as a bloom but which w i l l rub off and thus discolor an adjacent 
surface. This is again a migration of a material to the surface and hence very 
similar to bloom. Chalking is the formation of a powdery surface condition 
that might look like a bloom but is not caused by migration in the rubber. It is 
caused by oxidation or some kind of deterioration of the rubber surface or 
binder, generally from weathering, that permits the fillers and/or color pig­
ments to appear at the surface. It is definitely a condition different from that 
which causes crocking. Frosting is another surface effect that appears as a 
whitening or graying, sometimes like a clouded surface. It is probably caused 
by a chemical reaction at the surface. Frost is often seen on so-called trans­
parent rubber as cloudy effect, perhaps from the accelerator used. It is not 
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a bloom for it cannot be scraped off or removed with a solvent wash. In some 
cases it might be referred to as a blush. Blushing is usually a cloudiness caused 
by moisture condensation on the surface of a wet cement film from evaporation 
of solvent. It disappears usually when solvent is completely evaporated. 

Another series of jargon words having related meanings includes cracking, 
crazing, checking, and alligatoHng: Cracking is a fissured surface condition 
which develops on rubber articles exposed to light, heat, or repeated bending 
or stretching. It is generally caused by oxidation or ozone. W h e n the fissures 
(cracks) are very small, the condition is called checking. The use of antioxi­

dants, proper cure, elastomer itself, and compounding ingredients influence 
cracking and checking. Crazing is very similar to checking but often applied 
to appearance and growth of minute cracks in rubber held under strain in 
sunlight and weather. 

Another group of words whose meanings run together relates to creep: 
Creep is the deformation occurring with the lapse of time, in both cured and 
uncured rubber, in a body under stress in addition to the immediate elastic 
deformation. The glossary giving this definition then refers us to hysteresis, 
damping, flow, compression set viscosity, cold flow, and drift. Naunton says, 
"Creep, sometimes called drift, is the increase in strain due to flow under con­
tinued stress." Drift, in addition to being continued deformation under strain, 
is the term applied to change in a given durometer reading after a period of 
time. Hysteresis occurs when stretched or deformed rubber is allowed to re­
tract, and the energy given up by retraction is less than the energy applied in 
stretching the rubber. The difference in energy of deformation and retraction 
is hystersis loss. Fatigue is the weakening or exhaustion caused by constantly 
repeated stress. This meaning is, of course, exactly what one would expect. 
Stress relaxation and also creep relaxation, stress decay as the loss of stress 
accompanied by constantly decreasing compressed thickness—decrease in stress 
from internal relaxation under strain. 

To use a language peculiar only to one industry, we don't always need 
to call it jargon. As Naunton says, "the engineer and the rubber technologist 
do not even speak the same language. A n engineer uses the term resilience to 
denote strain energy per unit volume; applied to rubber it is a measure of 
rebound properties." Again he says modulus applied to metals means either 
the shear or elastic modulus and is a measure of stress to strain; applied to 
rubber, modulus means a stress to cause a somewhat arbitrary elongation and 
is used loosely as a synonym for stiffness. Flexure means bending to an engi­
neer, but in the rubber field the term is applied widely to all forms of straining." 

The term, shelf life needs context to indicate its meaning. If it refers to a 
cured specimen or product, it means the change or lack of change that takes 
place over a considerable period of time. Room temperature and no more than 
indirect light are implied. This is shelf aging. When an uncured compound 
is involved, shelf life is the time it remains soft, millable and decently process­
ible. It has not set-up; has not become partially cured. However, if the uncured 
stock is a tread for recapping a tire, it is likely that shelf fife means the time 
the stock w i l l stay vulcanizable through retention of accelerator activity. This 
is quite the reverse of the former meaning. 
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To a rubber man camelback would never mean transportation. The un-
cured recapping tread referred to previously is known as camelback, a name 
derived from the humped shape of the cross-section. 

W i t h rubber cements the terms pot life and can life might be presumed 
to have the same meaning. However, pot life is the time during which an often 
can of cement w i l l stay brushable or free from excessive thickening or gelation. 
If the cement is highly accelerated to cure rapidly at room temperature, the 
pot life w i l l be short. Pot life is usually a matter of minutes, hours, or days. 
C a n life is measured in terms of weeks, months, or perhaps years because it is 
the time sealed cans of cement may be stored under good conditions and be 
tisable when opened. 

In recent years popcorn has crept into rubber jargon. Popcorn is a product 
of synthetic rubber manufacture—literally and figuratively. Actually, it means 
hard, tough, insoluble, and nonuseful particles formed by overpolymerization 
of dienes in fractionating columns, storage containers, or other places where 
complete polymerization should not take place. 

Of course only correct jargon must be used or there w i l l be confusion. 
The Wol f Brothers tell of Christner, an Akron "pug," who once won a fight with 
Jack Sharkey and who was the idol of the gum workers. The Akron molders, 
mi l l men and other rubber operators were baffled by references of Eastern sports 
writers to the "Akron rubber puddler," a term that d id not exist in their 
language. 

As material was gathered for this paper, and more so as it was written, 
it became increasingly clear how important jargon is. So many words had to be 
used to express or try to express the meaning of the special terms of jargon. 
If a l l words called jargon were discarded, we would soon create a new set 
just for ease of expression. It is probably true that as rubber technology passes 
from its old status as an art and approaches that of a science, we w i l l use new 
descriptive words, possibly very precise words, and perhaps colorful ones. 
However, they w i l l include many that w i l l fall in the jargon category. 

G L O S S A R Y 

Accelerator—An organic or inorganic chemical which hastens the vulcanization of 
rubber, natural or synthetic, causing it to take place in a shorter time or at a lower 
temperature. Accelerators, particularly organic, are not mere catalysts of vulcaniza­
tion, however, because they produce different and generally beneficial states of cure 
and different degrees of stability or resistance to chemical attack in the vulcanization. 

Activator—A chemical which may act on the accelerator to change the rate of cure 
and the properties of a vulcanizate—activators may be organic or inorganic—They 
may be zinc oxide or other metallic oxides, fatty acid like stearic, organic com­
pounds which are mild accelerators if used alone. 

Alligatoring—A type of crazing or surface cracking of a definite pattern, as indicated 
by name. The effect is often caused during weather aging. 

Anchorage—Adhesion of rubber to fiber, fabric, metal or other material to which the 
rubber compound is applied by calendering, welding, cement spreading, or other 
means. 

Apron Mill—An endless, wide fabric belt, partly under rolls, used carrying rubber 
compound during mixing to the bite or bank between the mixing rolls. 

Back-Rind—Also flash-back and suck-back—Distortion of a mold cured product at the 
mold line, usually in the form of wrinkles, folds, tears, or indentations. The effect is 
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often caused by sudden release, on opening of the mold, of internal pressure result­
ing from thermal expansion of the compound during rise to curing temperature. 

Bleeding—Migration to the rubber surface of an oil, wax, or plasticizer as a film or 
in drops, sometimes called sweating. Also a term applied to organic pigment colors 
if they migrate into an adjacent stock of a different color, or when they are remov­
able at the surface by water or other solvent. 

Blocking—Immediate adhesion of layers of mixed compound when they touch each 
other. 

Bloom—Similar to bleeding, in that it is migration of liquids or solids to the surface 
of a rubber compound to cause a change of appearance in color cloudiness at the 
surface. Waxes used in excess of their solubility point in rubber come to the surface 
as a wax bloom, as does sulfur that remains as an excess over the amount actually 
chemically combined with the rubber. 

Blush—A surface effect similar to bloom, but often a cloudiness due to moisture 
condensation on the surface of a wet cement film from evaporation of solvent. This 
type of blush occurs when the solvent has completely evaporated. 

Boot-legging—Separation of plies progressively occurring in conveyor, transmission of 
other belts made of separate plies of rubber and fabric. 

Blowing—Porosity or sponginess occurring during cure, either deliberately through 
use of a gas releasing material to form sponge or expanded rubber or inadvertently 
due to entrapped moisture to cause undesirable porosity. 

Bank—rubber mill—A relatively small amount of unvulcanized rubber compound 
rolling in the space between two mill rolls, while the major portion of the compound 
is bonded around the first roll. A pencil bank is a small, smooth rolling amount of 
compound between a calender roll and fabric surface being surface or frictioned 
coated. 

Breakdown—To soften or plasticize rubber by working it on a rubber mill or in an 
internal mixer. Also same as to mill or masticate. 

Chalking—Formation of a powdery surface condition due to oxidation of surface of 
rubber and release of pigments and fillers at the surface. Not to be confused with 
bloom which looks similar. 

Camelback—Uncured recapping tread. So called from humped shape of cross section. 
Cat eyes—Also called fish eyes. Undissolved gobules of rubber in a cement generally 

made from only rubber and solvent. 
Chatter marks—Appear on surface of calendered rubber due to poorly meshed gears 

or vibration of machine. 
Checks—Rough surface due to fine cracks from weathering. Also roughness formed 

on calendered sheet when temperature of calender rolls is too low or when the 
sheet is chilled too suddenly. 

Cracking—Surface condition formed by weather aging, also by repeated flexing or 
stretching. Also called crazing. Cracking is also the treatment of rubber, uncured 
and cured, by passing it through moving corrugated rolls, as in preparing tires and 
other vulcanized rubber for reclaiming. 

Crawl—Shrinkage of milled and calendered stock after removal from rolls. 
Crazing—Surface pattern produced on rubber articles exposed to weather, caused by 

Creep—Deformation occurring with lapse of time, in both cured and uncured rubber, 
in a body under stress in addition to the immediate elastic deformation. Also called 

Crocking—Color pigment in rubber which may not appear on the surface as a bloom 
but which will rub off and discolor an adjacent surface. Staining of a white cloth 
by rubbing lightly over a colored surface. 

Cure—Synonymous with vulcanize as a verb and vulcanization as a noun. It includes 
time and temperature of Vulcanization. 

Air Cure—With the use of ultra or fast acting accelerators, vulcanization can take 
place at room temperature. 

Acid Cure—through use of sulfur monochloride in liquid or vapor form. This is a 
surface effect only suitable for thin articles like fabric coatings or sheet gum like 
dental dam, bathing caps, and similar articles. Often called a cold cure since no 
heat beyond that necessary to vaporize the sulfur chloride is necessary. 

Bin Cure—is partial or complete vulcanization of a mixed compound while stored in 
a bin or pile waiting for molding or further processing. Also called pile burning or 
premature vulcanization. 
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After-cure—is a continuation of the process of vulcanization after the cure has been 
carried to the desired degree and the source of heat removed, generally resulting in 
over-cure and a product less resistant to aging than properly cured products. 

Over-cure—Caused by an after-cure as above or by being subjected to too high a 
temperature or too long a period at a proper temperature and resulting in a product 
less resistant to aging. 

Ammonia cure—A modification of a hot air pressure cure, often used for footwear, 
in which ammonia gas is used to accelerate vulcanization and to prevent the 
deteriorating effect of air. 

Semi-cure—A preliminary, incomplete cure given to certain rubber articles to cause 
the rubber to set in some desired shape. Ful l vulcanization is subsequently com­
pleted by a final cure. 

Tight cure—Sufficient vulcanization to give a product good tensile strength and good 
snap or elasticity. 

Dumbbell—A piece of rubber cut in the shape of a dumbbell used for physical testing. 
Fin, Fhsh or Rind—Overflow material protruding from surface of cured, molded 

rubber articles, usually appearing at mold separation line or mold vent points. 
Fillers—Any compounding ingredient, usually in dry, powder form, added to rubber 

in substantial amount to improve quality or lower cost. Fillers have various effects; 
some are relatively inert, like whiting or barytes, and provide loading for cost reduc­
tion; others, like carbon blacks, have a definite and desirable reinforcing effect with 
improvement in abrasion resistance and other properties. 

Frosting—A clouding of the surface of some rubber and synthetic rubber goods, 
appearing within a few hours or days after vulcanization. The frosted appearance 
is different from bloom or blush and cannot be readily removed by washing with 
a solvent. It may disappear if the article is heated moderately but will generally 
reappear on cooling. It is thought to be caused by ozone in the air which produces 
a maze of minute cracks. Some antioxidants have definite anti-frosting effects. 

Green Stock—Raw or uncured rubber stock, ready for vulcanization. The term is not 
applied to crude rubber or synthetic rubber that has not been compounded. 

Inhibitor—A negative catalyst which prevents or retards vulcanization or oxidation. 
A good inhibitor will retard vulcanization at room temperature to prevent pre-cure 
but will not retard at normal curing temperatures. 

Legs—The stringy effect that is apparent when cemented surfaces are separated 
shortly after the bond is made. Long legs or strings are indicative often of a weak 
bond whereas short legs indicate a strong bond. 

Logy—Sluggish, low snap or recovery. A condition formed in poorly cured or over­
loaded vulcanizers. 

Mold Wash, Mold Lubricant, or Release Agent—A material that will prevent adher­
ence of cured rubber to a mold and will facilitate removal of the cured product. 
The material is often a water solution or slurry of a suitable material sprayed or 
brushed on the hot mold prior to filling it with the rubber to be molded. 

Masticate—To work rubber on a mixing mill or in an internal mixer until it becomes 
soft and plastic. Synonymous with breakdown. 

Nerve—A condition difficult to define fully but commonly used to denote the qualities 
of firmness, strength and elasticity in crude rubber. In crude rubber, nerve is re­
duced or destroyed by milling or breakdown. 

Peptizing Agents—Substances that act as chemical plasticizers for natural and syn­
thetic rubbers. They act as catalysts for oxidation breakdown of rubber during the 
milling or mastication period. Additional plasticization can be accomplished without 
further milling by heating the rubber containing the peptizing agent, thus reducing 
power consumption in breakdown. 

Pigment—Used properly, this term means a dry colored powder for coloring rubber 
and other products. In rubber, the word is often used to denote fillers and reinforc­
ing agents, as well as coloring materials. 

Pop Corn—A name for non-useful, hard, tough, insoluble polymer, resembling pop­
corn, formed by polymerization in the manufacture of synthetic rubbers. 

Proofing—The process of rubberizing fabrics, to render them impervious to water. 
It is an operation most commonly done by spreading a rubber cement of high 
viscosity or dough on the fabric, allowing the solvent to evaporate and curing in 
dry heat ovens or with sulfur chloride. 
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Retarder—A material which in small amount added to a rubber compound retards 
vulcanization or slows down the activity of the accelerator. Specifically phthalic 
anhydride and salicylic acid are retarders. The most valuable retarder is one which 
slows the vulcanization at processing and early curing temperatures but does not 
affect or may even activate the rate of cure at full curing temperatures. 

Refiner—A machine similar to a two roll mixing mill, operated with rolls very close 
together to crush undispersed ingredients and hold them in the bite of the rolls for 
removal and discarding when the mass has passed through. Refiner rolls are shorter 
and have a much greater diameter than mixing rolls, and are operated at a higher 
surface speed ratio to provide more grinding effect. 

Reversion—The softening of vulcanized rubber (natural usually but sometimes syn­
thetic rubber) when heated too long or at too high a temperature. Reversion is 
evidenced by increase in extensibility, decrease in tensile strength, and lowering of 
the stress to produce a given elongation. Extreme reversion results usually in 
tackiness. 

Scorching or Burning—A term denoting premature vulcanization of a rubber com­
pound, occurring during the mixing operation when the compound is calendered 
or extruded. Scorch is often controlled or prevented by selection of proper acceler­
ators or by use of retarders. Scorched or burnt stock is generally not processible. 

Set-up—In an uncured compound, set-up due to incipient vulcanization occurs and 
is akin to scorch in a lesser degree usually. Set-up stocks are difficult or impossible 
to process smoothly and will not dissolve completely in solvent. 

Staining—Discoloration produced by a rubber stock on organic finishes, lacquers and 
fabrics, owing to presence of discoloring type antioxidants in the compound. The 
condition is aggravated by exposure to heat, pressure, or sunlight. Also discoloration 
of a surface due to migration of an ingredient from one rubber compound to an 
adjacent compound even though they may not be in actual contact with each other. 

Strainer, Tuber, Extruder—An extrusion machine in which unvulcanized rubber or 
reclaimed rubber is forced through a screen backed by a perforated plate, to rid 
the stock of contaminating particles. 

Tack—The natural adhesiveness of rubber in raw state. Also the property of raw or 
compounded rubber which causes layers of stock to cohere. It is a desirable prop­
erty only when adhesion or cohesion is desired. 

Warm-up—A milling operation to platicize uncured rubber compounds before cal­
endering, extruding, or molding. 
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The Literature of Natural Rubber 

T. HERBERT M E S S E N G E R 1 

Rubber and Plastics Research Association of Great Britain, Shawbury, England 

The literature of natural rubber covers a wide range of 
subjects and comes in many forms. The most important 
are: books, official and government reports, trade literature, 
periodicals, patents, and standards and specifications. Since 
an increasing number of rubber papers now appear in for­
eign languages, an elective, cooperative, translation serv­
ice, on an international scale, is badly needed. Effective 
use of the literature depends on being able to find informa­
tion as and when required. This calls for an efficient system 
of classification of rubber information to make the literature 
available, intelligible, and retrievable. 

To separate the literature of natural rubber completely from that relating to 
other polymers, particularly synthetic rubbers and plastics, is impossible. 

This is reflected in the experience of the library of the Rubber and Plastics 
Research Association of Great Britain ( R A P R A ) where the writer has worked 
for many years. W h e n he began, in 1923, natural rubber was the only star in 
the firmament, but now the Association's library has expanded to embrace all 
rubbers and all plastics, reflecting and keeping pace with the great changes 
which have occurred in the last 25 years. 

Those who wish to study the literature of the remote past can do so with 
the aid of R A P R A Information Circular No . 216: " E a r l y Publications i n the 
R A P R A Library , 1627-1860," and No. 217: "Ear ly Publications in the R A P R A 
Library , 1861-1900." Further, "The Science of Rubber" (Memmler ) , translated 
from the German by Dunbrook and Morris, 1934, carries a bibliography of a l l 
rubber publications known to them at that time. Additional items have been 
uncovered since, but they are of academic interest only. The history of the 
industry, in all its aspects, is authoritatively covered by "The History of the 
Rubber Industry," edited by Schidrowitz and Dawson for the Institution of 
the Rubber Industry, and published i n 1952. 

Only in comparatively recent times has the literature had to deal with any 
other k ind of rubber than natural. U p to the end of 1928, it was more than 

1 Deceased. 
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9 9 % on natural; to the end of 1932 more than 9 8 % natural; and to the end of 
1935 more than 9 7 % natural. From then on, the literature on natural rubber 
began to yield ground to synthetic rubber, first slowly and then more rapidly. 
A t present probably not more than one-quarter of "rubber" literature is con­
cerned with natural rubber. 

Subject Coverage 

If the natural rubber industry is considered in al l its branches, quite a 
wide range of subjects comes within its scope. 

The planter is interested in botany; in biochemistry and plant physiology 
and pathology; in soil chemistry and management, as wel l as that bearing 
directly on rubber cultivation; in diseases and pests of the rubber tree; propaga­
tion; harvesting; latex; preparing the raw rubber; packing; and shipping. 

The rubber scientist must keep up with developments in physical and 
colloid chemistry; in organic chemistry for an understanding of problems con­
nected with the molecular structure and behavior of his product (oxidation, 
aging, preserving, compounding, processing, vulcanization, and reclaiming) as 
wel l as modern methods of analysis and instrumentation. The physicist demands 
information on all aspects of mechanical, electrical, acoustical, rheological, 
thermal, optical, and spectral properties and testing in relation to rubber and 
rubber goods. He is concerned, too, with the technology of fine powders. 

The designer of rubber goods has to cover, if he can, all fields in which 
his wares are used. He must therefore follow developments in engineering 
(aeronautical, automobile, chemical, electrical, marine, mechanical, mining) . 
H e must study the uses and behavior of his product in sports, agriculture, 
brewing, building, catering, fire fighting, footwear, roads, the office, home and 
garden, textiles and clothing, surgery, to mention only a selection of the more 
obvious outlets of his goods. 

The works manager must have at least an elementary knowledge of medi­
cine so that he can recognize hazardous materials and safeguard the health of 
men using them. H e must not fall behind in his knowledge of developments in 
processing machinery; and he must know the best methods of packaging the 
products of his factory. 

In the office, the buyer needs information on prices, new materials, and 
new sources. The sales manager must not fail to keep abreast of trends in the 
trade and take account of ever-changing markets and marketing methods. 
Management, too, must study statistics and is very much concerned with 
patents and trade marks; with laws and regulations; with import and export 
duties and restrictions; with standardization in the industry; with education 
and training; and with the activities of competitors. The busy executive, called 
upon at short notice for an after-dinner speech w i l l demand factual material 
and this must be seasoned with humor! 

Lastly, the historian and the biographer have their needs, as has the 
student entering the industry or reading for recognized qualifications. He needs 
his textbooks at intermediate and advanced levels. 
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Forms of the Literature 

L i k e any other subject the literature of natural rubber comes in many 
forms. Of these, perhaps six may be regarded as of major importance, and these 
w i l l be surveyed briefly. 

Books. Here we meet the difficulty of separating the modern literature 
into "natural" and "synthetic." A book of any pretensions w i l l carry chapters 
on both. 

W e have already referred to textbooks, and in this respect the industry is 
tolerably wel l served. Then there are monographs, such as the series being 
sponsored by the Institution of the Rubber Industry; also reports of symposia 
and conferences. There is also the reference book, which heading includes 
tabulations of numerical data, dictionaries, glossaries, handbooks, yearbooks, 
trade directories, and address books. W i t h these, America, Britain, Germany, 
and France are adequately supplied. Worthy of special mention in this con­
nection are the "Red Book" for the U.S .A . , and the "Blue Book" for Britain. 
Final ly there are books on history and biography. 

Official and Government Reports. These publications stem from official en­
quiries, government-sponsored research, surveys of particular products, and 
official statistics. A t the conclusion of W o r l d W a r II a great deal of technical 
information was collected at government level concerning war-time rubber 
activities in Germany and Japan. For rubber, this information was summarized 
by T . R. Dawson in "Rubber Industry in Germany during the Period 1939-
1945." Reports under this heading are usually listed in the official catalogs of 
government publications. 

Trade Literature. M u c h of this is extremely wel l produced and is invalu­
able to the practical rubber technologist, however much he may profess to 
discount it as advertising matter. The leading suppliers of materials to the 
rubber goods manufacturing industry have long equipped and maintained some 
of the finest rubber laboratories in the world, and the results of their work are 
available for the help and guidance of clients. Some of it is published i n the 
hope of attracting new business. The expansion and continued prosperity of 
these firms argue strongly in favor of the usefulness and reliability of the litera­
ture they produce. Some companies date their publications; it is greatly to be 
regretted that their example is not more widely followed. 

Advertisements, too, often carry scientific and technical information of 
real worth, and these are helpful in providing revenue for the trade periodicals 
without which industry would be severely handicapped. 

Periodicals. These are many and varied. They include the trade journals, 
some of which are devoted wholly to rubber, natural or synthetic, and which 
cover al l aspects of the industry. Others deal with only a special field, e.g. 
planting, adhesives, tires, and the like. 

Of the periodicals issued by learned societies and trade associations; some 
are devoted entirely to rubber; some are of wider interest but frequently carry 
rubber papers; still others only occasionally publish a rubber paper. 

Very important indeed are the abstract periodicals. These too may be 
devoted wholly to rubber or may provide only a section. 
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Many large companies issue their own house organs, and all countries of 
any standing issue their patent and trademark journals. 

Patent Specifications. These are one of the most (some would say the 
most) significant sources of original information available. They are not only 
a record of technical invention but also legal documents which can be of 
immense financial importance. The organization with which the writer is con­
nected has for many years made it a firm practice to examine a l l U .S . and 
British patents in the form of their complete specifications, to be sure of catch­
ing every one of rubber significance. 

Standards and Specifications. Steadily increasing unification and interna­
tional cooperation has focussed attention on the need for standardizing manu­
factured goods of a l l kinds. The immense amount of skilled time and effort 
devoted to this end has led to the production of thousands of industrial stand­
ards, in which the rubber industry is deeply involved. Manufacturers of goods, 
whether for home consumption or for export, must attend to these documents. 
There are also many purchasing specifications drawn up by large buyers, to 
which sellers must make their wares conform. Final ly , there are specifications 
for al l the main testing procedures employed for testing rubber and rubber 
goods; rubber laboratories the world over endeavor to meet the requirements of 
such specifications. 

So much for the major forms of natural rubber literature. Other forms 
include: manuscripts and correspondence; university theses; bibliographies; 
lantern slides and transparencies; photographs; films; microfilm; micro-cards; 
micro-fiches; maps; drawings; cigarette cards and postage stamps with a 
natural rubber theme and even at least one gramophone record, and embossed 
Braille type for the bl ind. Examples of al l these are on file in the R A P R A 
library. 

Putting the Literature to Work 

If the enormous literature is to be useful, it must be read. There are still 
some who boast that they "never read the literature," whose glory is in their 
shame. But the modern industrialist is fully aware of the vital need of keeping 
in touch with the published literature. To this end, three operations for the 
literature are necessary: 

(a) Making it avai lable—Library work; 
(b) Making it intelligible—Translation Work; 
(c) Making it retrievable—Intelligence Work. 

L ibrary Work. As to this there is nothing peculiar to the literature of 
natural rubber to distinguish it from that of any other subject. Collection, 
cataloging, and making the collection available for loan are all straightforward 
operations and are wel l understood. 

Translation Work. Here the English-speaking peoples, though privileged 
in that the majority of technical and scientific papers are still published in 
Engl ish, have difficulty because so few technical men have even a nodding 
acquaintance with a second language. This condition must be rectified because 
first, the amount of worthwhile literature in "foreign" tongues is rising; and, 
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second, these countries which are, or in the near past have been, technically 
backward are making strenuous efforts to catch up, and it may wel l be that 
among them, rather than among our own peoples, new and altogether original 
ideas may arise. The condition may be corrected by individuals learning one or 
more foreign languages, and also by systematic, large-scale, international coop­
eration in translation. Fortunately, both trends are now developing, especially 
the latter. 

Money is lavished in the West on original research. It is only right that at 
least a proportion of it be employed to keep us informed, by means of an 
adequate translation service, as to progress in other countries. 

Intelligence Work. Of the three operations mentioned above, this is the 
most difficult. It is also the most rewarding, involving two necessary factors. 
First, collecting the information (not to be confused with collecting the litera­
ture) ; second, having a place for it. The first of these operations is abstracting; 
the second is classification. If both steps are properly taken, the information 
can be retrieved, possibly years later, either to answer specific inquiries, or for 
literature research. 

A third need is a name index of authors of a l l books, journal articles, 
patents, etc., so that particular items can be traced if the name of the author is 
known. 

It is impossible to overrate the importance of the classification system. 
More than two dozen systems have been prepared for rubbers and polymers, 
but the most comprehensive (covering the whole industry) and widely used is 
that devised in the R A P R A Library over 30 years ago, which has enjoyed an 
international reputation. Based on natural rubber, it was found possible to 
insert synthetics, and some plastics as the need arose, but it has now served its 
purpose. From the beginning of 1965 a completely new system, but retaining 
many of the attractive features of the old, has been drawn up. In this, natural 
rubber no longer enjoys any special prominence but takes its place as just one 
of many useful substances coming under heading of Rubbers or Plastics. It is 
the product of wide cooperation within the industry, so necessary if widespread 
use is to be achieved. 

The writer is wel l aware that the swelling flood of published material may 
wel l demand a mechanization technique to handle it. In fact, this is just coming 
round the corner, and for a highly restricted field good results are to be ex­
pected. But for a far-flung, industry-wide information service, one feels that the 
technique would need to be supplemented by the trained human mind. 

Bibliography and Appendix 

The selective bibliography and appendix have been prepared in support 
of this contribution, and include: 

(a) Books on natural rubber for inclusion in a general rubber library. 
T. H . Messenger. 

(b) Trade directories; dictionaries; glossaries; reviews; abstract periodi­
cals. T . H . Messenger and G. L . Wallace. 

(c) Popular works, including biography, travel, and fiction. D . R. Dawson. 
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p. 2). 

B. F. Goodrich Chemical Co., "Glossary of Technical Words, Terms, and Phrases 
Used in the Plastics and Rubber Industries," Cleveland, Ohio: 1946, 16 pp. 
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Rubber Trade Directories 

Rubber Manufacturing Trade 
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Brazil 
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Consumption, Production, and Inventories of Rubber, Dominion Bureau of Statistics, 
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Rubber Products Industry, Dominion Bureau of Statistics, Ottawa, annual. 
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Indian Rubber Bulletin, Association of Rubber Manufacturers in India, Calcutta, 
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Indian Rubber Statistics, India Rubber Board, Kottayam, annual. 
Rubber News, Bombay, monthly. 
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Ekspar Karet (Rubber Export) Biro Pusat Statistik, Djakarta, quarterly (last issue 
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Industria della gomma, Associazone Nazionale fra le Industria della Gomma, Cavi 

Elettrici ed affini, Milan, monthly. 
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Nederlandse rubberindustrie, Nederlandse Vereniging van Rubberfabrikanten, The 
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Accounts Relating to Trade and Navigation of the United Kingdom, London, monthly. 
Business Monitor, Production Series, Rubber, Board of Trade, London, monthly. 
Census of Production, Part 121: Rubber, Board of Trade, London. 
Export Information Sheet, Federation of British Rubber & Allied Manufacturers, 
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Ministry of Labour Gazette, London, monthly. 
United States of America 
Census of Manufactures, Rubber Products, Department of Commerce, Bureau of the 

Census, Washington, D.C., irregular. 
Natural Rubber News, Natural Rubber Bureau, Washington, D.C., monthly. (Includes 

as a Supplement "Rubber: Supply and Distribution for the U.S.," prepared by 
Department of Commerce, Bureau of the Census and Business and Defense Services 
Administration). 

Quarterly Summary of Foreign Commerce of the United States, Department of Com­
merce, Bureau of the Census, Washington, D.C. 

Rubber Age, New York, monthly. 
Rubber World, New York, monthly. 
Survey of Current Business, Department of Commerce, Office of Business Economics, 

Washington, D.C., monthly. 

Annual Lectures and Reviews 

American Chemical Society, Division of Rubber Chemistry, "Goodyear Lecture" 
(First in 1943). 

Institution of the Rubber Industry, London, Annual Report on the Progress of Rubber 
Technology. Vol. 1, 1937, to date. 

Institution of the Rubber Industry, "Foundation Lecture," in May (First in 1946). 
Society of Chemical Industry, London, "Reports on the Progress of Applied Chem­

istry," Vol. 1, 1916, to date. 

Abstract Periodicals 

Battelle Technical Review, Battelle Memorial Institute, 505 King Ave., Columbus, 
Ohio, monthly. 

Carbon Black Abstracts, Godfrey L. Cabot, Inc., 125 High St, Boston, Mass., quarterly. 
Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N. W., Washing­

ton, D. C. 20036, weekly. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

5

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



25. M E S S E N G E R Natural Rubber 449 

Year Section 
1912 26. Pigments, Resins, Varnishes and India Rubber 
1915 30. Rubber and Allied Substance 
1961 30. Rubber & Other Elastomers 
1962 46. Rubber & Other Elastomers 
1965 49. Elastomers, Including Natural Rubber 
1967 38. Elastomers, Including Natural Rubber 

Chimica e l'Industria, Societa Chimica Italiana, Via San Tomaso, Milan, Italy, monthly. 
Chimie et Industrie, Societe de Productions Documentaires, 28 rue St. Domique, 

Paris, monthly. 
Chemisches Zentralblatt, Akademie-Verlag GmbH, Leipzigerstrasse 3-4, Berlin W 8, 

weekly. 
Documentare Tehnica, Institut de Documentare Tehnica. 
Gummi, Asbest, Kunststoffe, A. W. Gentner Verlag, Forststr. 131, Postfach 688, Stutt­
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Horticultural Abstracts, Commonwealth Agricultural Bureaux, Farnham Royal, Bucks, 

England, quarterly. 
Journal of Applied Chemistry, Society of Chemical Industry, 14 Belgrave Square, 

London SW1, England, monthly. 
Journal of the Society of Rubber Industry of Japan, Society of Rubber Industry, 

6 Shibashimbashi, Minatoku, Tokyo, Japan, monthly. 
Kolloid Zeitschrift, Dr. Dietrich Steinkopff Verlag, Holzhofallee 35, Darmstadt, Ger­
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Plaste und Kautschuk, VEB Deutscher Verlag fuer Grundstoffindustrie, Karl-Heine-

Strasse 27, Leipzig W. 31, Germany, monthly. 
Referativnyi Zhurnal, Izdatel'stvo Akademii Nauk SSSR, Podsosenskii per., 21, Moscow 

B-62, USSR, monthly. 
Resins, Rubbers, Plastics, Information for Industry, Inc., 1000 Connecticut Ave., N.W., 

Washington, D. C. 20036, semimonthly. Discontinued in 1965. 
Review of Current Literature Relating to the Paint, Colour, and Varnish Industries, 

Chorley & Pickersgill Ltd., Waldgrove Rd., Teddington, Middlesex. 
Revue Generale du Caoutchouc, 42 Rue Scheffer, Paris, monthly. 
Rubber Abstracts, Rubber & Plastics Research Association of Great Britain, Shawbury, 

Shrewsbury Shropshire, England, monthly. 
Science Abstracts, Institution of Electrical Engineers, Savoy Place, London WC2, 

England, monthly. 
Tehnicki Preglad, Centar za Naucnu i Tehnicku Dokumentaciju i Produktivnost NR 

Hrvatske, Bogoviceva ul. 1/I, Zagreb, Yugoslavia, bimonthly. 
U. S. Government Research and Development Reports, U. S. Government Printing 

Office, Washington, D. C. 20402. 

Books and Symposia Volumes 

Allen, P. W., Lindley, P. B., Payne, A. R., "Use of Rubber in Engineering," London, 
Maclaren, 1967, 275 pp. 

American Chemical Society. International Rubber Conference 1959. Sponsored jointly 
by A.C.S. Division of Rubber Chemistry, A.S.T.M. Committee D-11, and A.S.M.E. 
Rubber and Plastics Division. Washington, D.C.: American Chemical Society, 1959, 
616 pp. 

American Chemical Society, Division of Rubber Chemistry, "Bibliography of Rubber 
Literature (Including Patents)," Akron, Ohio, 1935 to date. 

American Society for Testing and Materials, 1968 Book of ASTM Standards. Part 28. 
Philadelphia, Pa.: 1968. (Issued annually) 

Ball, J. M., "Reclaimed Rubber: the Story of an American Raw Material," New York, 
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Bandelet, J. and Imper-Union, Eds., "L'Imperméable Caoutchouté et sa Confection" 
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1951, 79 pp. 

Baramboim, Ν. K., "Mechanochemistry of Polymers," Trans. by R. J. Moseley. W. F. 
Watson, Ed., London, Maclaren, 1964, 261 pp. 
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Cutting 83 
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Preformed 8 5 
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Plant source extraction 47 10+ 
Punching 83 
Reclaiming 260 710+ 

Cutting tire from 82 
Roughing file 29 78 
Diolefine 260 94.2+ 
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Molding processes 264 
Working apparatus 18 2 
Rubber 260 709+ 

Vulcanization 260 755+ 
Wave energy processes 204 159.11 + 

Wave energy processes 204 160.1 
Contact coating (See Pencil) 401 49+ 
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APPENDIX 

Popular Books with a Natural Rubber Theme 

D. R. DAWSON 

This unusual list has been conceived in a lighter vein than the bibliogra­
phy. It may serve, however, to remind readers of the wide field of less serious 
reading which the subject of natural rubber penetrates, and may also supple­
ment the more usual technical rubber bibliographies. Clearly, it has been neces­
sary to be selective, and the selection has been made from among books i n the 
R A P R A Library . This is particularly true in relation to the section on travel. 
There are many works on travel in some other countries which contain passing 
reference to rubber but this library has not felt justified in purchasing such, 
relying on generous donors who are aware of our interests. 

The terms of reference for this paper confine the entries to books on 
natural rubber and this has led to the exclusion of some interesting fiction based 
on the search for, or the discovery of, the "formula" for synthetic rubber. 

The bibliography has been divided into: 
(1) Biography; (2) Books with a Natural Rubber theme for the layman; 

(3) Fict ion; (4) Travel. 

Biography 

Banbury, Fernley H. 
D. H. Killefer, "Banbury the Master Mixer," A biography of Fernley H. Banbury, 

New York, Palmerton, 1962, 165 pp. 
Firestone, Harvey Samuel, Sr. 

H. S. Firestone and S. Crowther, "Men and Rubber: the Story of Business," Garden 
City, Ν. Y., Doubleday, Page & Co., 1926, 279 pp. 

A Lief, "Harvey Firestone: Free Man of Enterprise," New York, McGraw-Hill, 
1951, 334 pp. 

Fresneau, Francois 
F. de C. Laubat, "Francois Fresneau: Seigneur de la Gataudiere: Pere du caout­

chouc," Paris, Librarie Plan, 1942, 265 pp. Seigneur of Gataudiere: father of 
rubber. 

Goodyear, Charles 
P. W. Barker, "Charles Goodyear, Connecticut Yankee and Rubber Pioneer," 

Boston, Mass., G. L. Cabot, Inc., 1940, 109 pp. 
Β. K. Pierce, "Trials of an Inventor: Life and Discoveries of Charles Goodyear," 

New York, "Carlton & Porter, 1866, 224 pp. 
A. C. Regli, "Rubber's Goodyear: the Story of a Man's Perseverance," New York, 

J. Messner, Inc., 1941, 248 pp. 
R. F. Wolf, "India Rubber Man: the Story of Charles Goodyear," Caldwell, Idaho, 

Caxton Printers, Ltd., 1939, 291 pp. 
Litchfield, Paul Weeks 

"Autumn Leaves: Reflections of an Industrial Lieutenant," by P. W. Litchfield, 
Cleveland, Ohio, Corday & Gross, 1945, 125 pp. 

"Industrial Voyage, My Life as an Industrial Lieutenant," by P. W. Litchfield, 
Garden City, Ν. Y., Doubleday & Co., Inc., 1954, 347 pp. 

Macintosh, Charles 
G. Macintosh, "Biographical Memoir of the Late Charles Macintosh," F.R.S., of 

Campsie and Dunchattan, Glasgow, W. G. Blackie & Co., 1847, 198 pp. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

5

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



25. M E S S E N G E R Natural Rubber 457 

Raffles, Sir Thomas Stamford Bingley 
E. Hahn, "Raffles of Singapore: a Biography," Garden City, Ν. Y., Doubleday & 

Co., Inc., 1946, 599 pp. 
S. Raffles, "Memoir of the Life and Public Services of Sir Thomas Stamford Raffles, 

Particularly in the Government of Java, 1811-1816, Bencoolen and Its De­
pendencies, 1817-1824," with details of the commerce and resources of the 
Eastern Archipelago and selections from his correspondence. London, J. Duncan, 
1835, 2 vols. 

Swettenham, Frank Athelstane 
"Also & Perhaps," by F. Swettenham. London, J. Lane the Bodley Head, Ltd., 1922, 

vii, 304 pp. 
Swindin, Norman 

"Engineering Without Wheels: a Personal History," London, Weidenfeld & Nich­
olson, 1962, 255 pp. 

Books with a Natural Rubber Theme for the Layman 

Browne, Ε. Α., "Rubber," London, Black, 1912, 52 pp. 
Dunlop, J. B., "History of the Pneumatic Tyre," Dublin, Thorn, 1924, 103 pp. 
Firestone, H. S., Jr., "The Romance and Drama of the Rubber Industry," Akron, 

Ohio, Firestone Tire & Rubber Co., 1932, 127 pp. 
Goodyear Tire & Rubber Co., "The Story of the Tire," Akron, Ohio, 1948, 63 pp. 
Goodyear Tyre & Rubber Co. (Great Britain), Ltd., "The Story of the Tyre," Wolver­

hampton, 1952, 60 pp. 
McKay, H., "Rubber and Its Many Uses," London, Oxford University Press, 1940, 

76 pp. 
Perry, J. , "The Rubber Industry," 2nd ed., New York, Longmans, Green & Co., 1946, 

127 pp. 
Reliance Rubber Co., Ltd., "Plastic Gold: The Story of Rubber in the Service of 

Mankind," London, 1939, 64 pp. 
Tudor, R. J., "Story of Rubber," London, Burke Publishing Co., Ltd., 1947, 96 pp. 

Fiction 

Ainsworth, L., "Confessions of a Planter in Malaya," London, H. F. & G. Witherby, 
1933, 224 pp. 

Arnold, A. W., "So Runs the Brook: the Story of a Shop and Other Stories," London, 
A. Moring, Ltd., 1939, 253 pp. 

Baum, V., "Weeping Wood," London, M. Joseph, Ltd., 1945, 508 pp. 
Boussenard, L., "Chasseurs de Caoutchouc," Paris, Tallandier, 1926, 224 pp. 
Butze, H., "Zauberstoff der Tropen: die Abenteuerliche Gesichichte des Kautschuks," 

Leipzig, Jugendbuchverlag Ernst. Wunderlich, 1955, 145 pp. (Magic Substance of 
the Tropics: the Adventurous Story of Rubber). 

De Castro, F., "O Selva: Romance," 4th ed., Lisbon, Guimaraes & Ca., 1934, 302 pp. 
Jungle: A Tale of the Amazon Rubber-Tappers. (English, Czechoslovakian, Dutch, 
German, Italian, and Swedish translations available). 

Dominik, H., "Kautschuk. Ein Roman aus der Industrie," Berlin, E. Keils Nauchfolger 
(A. Schere) GmbH, 1930, 284 pp. Rubber: A Novel of the Industry. 

Driant, Commandant (Capitaine Danrit, pseud.), "Robinsons de l'Air," Paris, E. 
Flammarion, 1909, 498 pp. 

Fauconnier, H., "Soul of Malaya," trans. by E. Sutton, London, Mathews & Marrot, 
1931, 247 pp. 

Field, R., "All This and Heaven Too," London, Collins, 1939, 544 pp. 
Lee, M. H., "In the Land of Rubber," New York, T. J. Crowell Co., 1939, vi, 99 pp. 
Lulofs, M. H., "Rubber: a Romance of the Dutch East Indies," translated by G. J. 

Renier and I. Clephane (from the Dutch), London, Cassell & Co., Ltd., 1933, 
i i , 314 pp. 

Lulofs, M. H., "Wealthy Beggar," translated by G. D. H. Pidcock (from the Dutch), 
London, Cassell & Co., Ltd., 1935, i i , 444 pp. 

Osmond, M. W., "Planter's Paradise," London, T. V. Boardman, 1948, 192 pp. 
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Phillips, J. S., "Malay Adventure," London, T. Nelson & Sons, Ltd., 1937, viii, 231 pp. 
Rivera, J. E., "The Vortex," translated by Ε. K. James (from the Spanish), London, 

Putnam, 1935, 379 pp. 
Stanley, G., "Rubberface," Modern Fiction, Ltd., 19?, 64 pp. 
Székely, L., "Tropic Fever: the Adventures of a Planter in Sumatra," translated by 

M. Saunders. London, H. Hamilton, Ltd., c. 1936, iv, 352 pp. 
Taut, F., "Kautschuk am Caquetá: Abenteurerroman" (Rubber on the River Caqueta), 

Bremen, C. Schünemann Verl., 1953, 241 pp. 
Trumbull, R , "The Raft," New York, H. Holt & Co., Inc., 1942, vii, 205 pp. 
Wallace, E., "India-Rubber Men," London, Hodder & Stoughton, c. 1938, 128 pp. 

Travel 

Ahl, F. N., "Two Thousand Miles Up the Amazon," Boston, Mass, Christopher Pub­
lishing House, 1941, 244 pp. 

Bates, H. W., "Naturalist on the River Amazon," a record of adventures, habits of 
animals, sketches of Brazilian and Indian life, and aspects of nature under the 
equator, during eleven years of travel, 2nd ed., London, J. Murray, 1864, xii, 466 pp. 

Burke, W. P., "Señor Burky," the adventurous life-story of William P. Burke, London, 
G. G. Harrap & Co., Ltd., 1935, 271 pp. 

Clark, A., "Ceylon," London, A. & C. Black, 1910, vii, 88 pp. 
de la Condamine, C. M., "Relation abrégée d'un voyage fait dans l'interieur de 

l'Amerique Meridionale," Paris, 1745, xvi, 216 pp. 
Abridged narrative of a journey in South America. 

Gibson, A., "Malay Peninsula and Archipelago," London, J. M. Dent & Sons, Ltd., 
1928, xiv, 236 pp. 

Hake, Η. Β. E., "New Malaya and You," London, L. Drummond, 1945, 107 pp. 
Humboldt, F. H. A., von., "Humboldt's Travels and Discoveries in South America," 

3rd ed., London, J. W. Parker & Son, 1855, iv, 280 pp. 
Kennedy, R., "The Ageless Indies," New York, J. Day Co., 1942, xvi, 208 pp. 
Le Fevre, G., "Epopée du caoutchouc," Paris, Librarie Stock, 1927, 253 p. 

Epic of rubber. 
Pearson, H. C., "Rubber Country of the Amazon," New York, India Rubber World, 

1911, x, 228 pp. 
Pearson, H. C., "What I Saw in the Tropics," New York, India Rubber Publishing Co., 

1906, viii, 305 pp. 
Prodgers, C. H., "Adventures in Bolivia," London, J. Lane the Bodley Head, Ltd., 

1922, xxii, 232 pp. 
Sidney, R. J. H., "In British Malaya Today," London, Hutchinson & Co., c. 1926, 

311 pp. 
Viannay, A., "Au Pays du Caoutchouc: Voyage d'etude a la Cote d'lvoire," Marseille, 

Typographie et Lithographie Barlatier, 1904, 71 pp. 
Rubber Country: a Journey in the Ivory Coast. 

Wallace, A. R., "Narrative of Travels on the Amazon and Rio Negro," with an account 
of the native tribes, and observations on the climate, geology, and natural history 
of the Amazon Valley, 2nd ed., London, Ward, Lock & Co., 1889, xvi, 363 pp. 

Wickham, H. A., "Rough Notes of a Journey Through the Wilderness, from Trinidad 
to Para, Barazil, by Way of the Great Cataracts of the Orinoco, Atabapo, and Rio 
Negro. Part 2," London, W. H. J. Carter, 1872, xviii, 301 pp. 

Woodroffe, J. F., "Upper Reaches of the Amazon," London, Methuen & Co., Ltd., 
1914, xvi, 304 pp. 

Young, J. C., "Liberia Rediscovered," New York, Doubleday, Doran, & Co., Inc., 
1934, xii, 212 pp. 

RECEIVED September 23, 1964. Presented on the symposium, "Literature of Rubber," 
sponsored by the Division of Chemical Literature and the Division of Rubber Chem­
istry at the 130th Meeting of the American Chemical Society at Atlantic City, Sept. 
18-19, 1956. Published in limited edition by the Division of Rubber Chemistry and 
reprinted by permission of the Division. Updated 1968. 
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The Literature of Synthetic Rubber 

ALICE Y A N O S K O C H A M I S 

Research Center, The B. F . Goodrich Co. , 9921 Brecksville Rd . , 
Brecksville, Ohio 

The literature of synthetic rubber has grown rapidly because 
of the variety of rubbers and the scope of their applications. 
The scientist or engineer must find the facts he needs in 
order to increase the lead time on an important project and 
to avoid needless duplication. It is essential to know the 
sources of information such as journals, patents, and con­
ferences for current information and books, abstracts, and 
indexes for review information. The volume of literature 
published has led to the establishment of a computer-based 
center for Information Services, by the Division of Rubber 
Chemistry of the American Chemical Society, which collects, 
indexes, and abstracts this literature. 

The literature of synthetic rubber has grown rapidly within the last 10 years 
since the surveys of Straka (3) and McGavack ( J ) . This past decade has 

witnessed the birth of many new journals devoted primarily to polymer science. 
Over 200 books on this subject have been published, in English and various 
foreign languages, in the last few years. This growth in the literature is caused 
partly by the increased variety of rubbers developed by the manufacturers and 
by their ever-widening scope of interests from raw material sources and pro­
duction, through rubber manufacture and processing, and finally by the broad 
range of applications of rubber products. 

Thus, the newcomer to the synthetic rubber field is faced with the problem 
of where to find information both on rubber and on other materials as well . 
Although this article previews the recently published literature on synthetic 
rubber, sources of basic scientific and engineering research work w i l l also be 
considered. Marketing information on rubber is covered in a separate article 
by Stevens (2). Although some overlap with the natural rubber and the plastic 
literature occurs, these subjects are covered by others in detail. 

Sources which must not be overlooked are government reports and com­
pany information. Access to and methods of handling internally generated 
information—i.e., reports, letters, and bulletins of companies—differ in each 
organization, so that no guidelines for their use can be set up. 

459 
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Books 
Books provide the background necessary for a newcomer to grasp the 

broad and basic information on a given subject. They give a unified presenta­
tion of information drawn from various sources such as journals and patents. 

Encyclopedias. Some encyclopedias cover many topics as does Ki rk -
Othmer's "Encyclopedia of Chemical Technology," which summarizes concisely 
many aspects of rubber technology and provides extensive bibliographies to 
journal and patent literature; the second edition is edited by Mark , and 18 
volumes are planned. 

Clauser's "Encyclopedia of Engineering Materials and Processes" consists 
of one volume of 300 articles covering rubber, steel, wood, plastics, and 
ceramics. For rubber, types and classifications, forming and fabricating, selec­
tion and specifications are discussed. 

Another encyclopedia which promises to be useful is the "Encyclopedia 
of Polymer Science and Technology." Mark, Gaylord, and Bikales are the 
editors, and the approximately 450 articles which are planned w i l l be written 
and reviewed by specialists from all over the world. The articles w i l l cover 
pertinent chemical substances, polymer properties, methods and processes, 
uses and general background. Thirty-one articles from ablative polymers to 
amino acids, were included in the first volume, published in 1964. Eight to 10 
volumes are planned, but no publication date for these has been set. The 
articles are theoretical and practical, and the format is similar to that of the 
"Encyclopedia of Chemical Technology." 

Bostrom's five volumes of "Kautschuk-Handbuch," in German, and 
Genin's "Encyclopédie Technologique de l'industrie du Caoutchouc," in 
French, are comprehensive compilations of information on different types of 
rubber and products thereof. 

Handbooks and Reference Books. Handbooks and reference books are 
used when one is seeking specific facts rather than background reading. Most 
handbooks cover many topics including synthetic rubber; a list of these is 
given in the bibliography. 

However, there are some handbooks specifically oriented for the rubber 
industry that are of particular interest. Rubber World has published two excel­
lent reference books—"Compounding Ingredients for Rubbers" and "Machinery 
and Equipment for Rubber and Plastics." The "Rubber Handbook" and the 
"Latex Handbook," published by the R. T. Vanderbilt Co. , are also useful 
compilations. Annually, the mid-October issue of Materials in Design Engi­
neering gives the properties and uses of many rubbers and plastics. Rubber 
Age publishes the "Rubber Red Book" annually, which is a directory of the 
rubber manufacturers and suppliers, organizations, and products of the rubber 
industry in the U . S., Canada, and Puerto Rico. It also includes a Who's Who 
in the rubber industry, classified lists of products, chemicals, equipment, and 
trade names. The Rubber and Plastics Research Association ( R A P R A ) of 
Great Britain has published a series which list tradenames in the rubber and 
plastics industries, gives their composition if known, and the manufacturer. 

A large portion of rubber literature is published in languages other than 
English, so that dictionaries for this field are particularly valuable, especially 
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"Elsevier's Rubber Dictionary." The A S T M "Standards on Rubber," now pub­
lished annually, and the "Glossary of Terms Relating to Rubber," are 
indispensable. 

Reviews. Developments in the field of rubber are regularly summarized 
and evaluated by several publications. Some journals publish review articles 
of this type regularly. For example, Acres in Rubber Journal, summarizes each 
year the products, plant expansions, events, and people in the rubber industry 
that have made news. Crit ical selected reviews of the published literature on 
elastomers, hard rubber, and polymerization, have been published by Industrial 
and Engineering Chemistry since 1947 and are continuing at irregular intervals. 
Analytical Chemistry gives a review with a comprehensive bibliography of 
analytical procedures for natural and synthetic rubbers biennially. Jennings, in 
the "Views and Reviews" section of each issue of Rubber Journal, critically 
surveys the current literature. 

The Institution of the Rubber Industry (IRI) has published an "Annual 
Report on the Progress of Rubber Technology" since 1916, in which articles 
and extensive bibliographies are written on specific topics such as tires, belting, 
synthetic rubber, compounding ingredients, and footwear. 

The Society of Chemical Industry presents a similar survey of applied 
chemistry, in which rubber is usually covered in one chapter. 

Bedford published in 1923 a "Systematic Survey of Rubber Chemistry." 
Other Polymer Books. There are, of course, many other books on syn­

thetic rubber that are useful. A n excellent compilation of books published from 
about 1940 to 1956 is given by Straka (3) . 

No single bibliography lists al l books published on synthetic rubber. How­
ever, the Division of Rubber Chemistry Library , located at the University of 
Akron, has compiled a union list of books related to the fields of rubbers, resins, 
and plastics (4) . Available for $1.00, it lists alphabetically, by author, the 
books on these subjects which are available in eight technical libraries and 
which can be loaned from the Division of Rubber Chemistry Library. Although 
this list is extensive, covering books published from the early 1900's to 1962, 
it is not necessarily comprehensive. 

A significant trend in polymer science has been the publication of several 
series of monographs, which document developments in this area. The excellent 
series entitled " H i g h Polymers," edited by Mark et al. has issued 20 volumes, al l 
listed in the bibliography. A new series of monographs, edited by Mark and 
Immergut, entitled "Polymer Reviews," was initiated in 1958. Each volume 
reviews a field of current interest to polymer chemists and physicists while the 
field is still in a state of development. The published volumes are listed in the 
bibliography. In 1961, another series, edited by Robb and Peaker, and entitled 
"Progress in H i g h Polymers," was begun in 1961. 

The bibliography of books given at the end of this article has been sub­
divided into categories for ease of use. The first group includes books recently 
published up to about 1964; the second group includes books published prior 
to 1960. 

Although the bibliography includes many excellent books, there are a 
few that deserve special note. Alliger's "Vulcanization of Elastomers," describes 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



462 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

the fundamentals and technology of general- and special-purpose elastomers 
and discusses the selection of curing agents, accelerators, curing temperatures, 
and curing rates. Bateman's book on "Chemistry and Physics of Rubber-Like 
Substances," is a compilation of the main studies undertaken by the Natural 
Rubber Producers Research Association in the past 25 years. For properties 
of polymers, Nielsen's "Mechanical Properties of Polymers" and Bueche's 
"Physical Properties of Polymers" are important contributions. The newest 
edition of Billmeyer's "Textbook of Polymer Science" and Morton's "Introduc­
tion to Rubber Technology" are good texts for beginners. The latter is used 
as a text for an extension home study course on rubber technology offered by 
the Division of Rubber Chemistry of the American Chemical Society through 
the University of Akron. 

Journals 

Books provide basic information on a subject, but with the rapid progress 
today, the information is often obsolete by the time it gets into print. The 
basic principles are usually unchanged, but materials, processes, and numerical 
data change rapidly. Technical journals or periodicals keep readers up to date 
on the newest information in a subject field and normally assume that the 
readers understand the basic principles of rubber manufacture and technology. 
Journals, therefore, rarely publish articles explaining the elementary principles 
found in books. 

A union list of over 300 journals relating to the field of rubbers, resins, 
plastics, and textiles, alphabetical by title, is available for $1.00 from the 
Division of Rubber Chemistry Library (4) . A list of journals was also included 
in Straka's article (3) . Rubber Abstracts publishes a yearly comprehensive 
list of journals it scans for abstracting. The "Rubber Red Book" also has a 
section listing technical journals. 

The editorial approach, subject matter, and format of all of these journals 
differ, and no two are exactly alike; each seeks a particular audience. A 
researcher w i l l do wel l to examine several journals from the many given in 
the bibliography and determine for himself the contribution which each can 
make to his understanding of rubber. This article only highlights some wel l -
known and/or new journals rather than giving a comprehensive listing of jour­
nals in the field of rubber. 

News-Type. The following are some of the key news-type journals in the 
rubber field which cover briefly, without much detail: general developments; 
business conditions; production; sales; personalities; new books, patents, com­
pany and trade publications; forthcoming meetings and events. Some of these 
also contain important technical articles: Rubber Age, Rubber and Phstics Age, 
Rubber Digest and Newsletter, Rubber Highlights, Rubber Journal, and Rubber 
World. 

Theoretical. The scholarly or theoretical journals which are primarily 
concerned with the chemistry and physics of polymers include all the other 
journals listed in the bibliography. 
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A n analysis of the references given in the 1963 and 1964 reviews of 
elastomer technology by Alliger in Industrial and Engineering Chemistry, 
revealed that approximately 3 0 % of the references were to Rubber Age and 
Rubber World. A n additional 2 0 % of the references in 1963 were to Rubber 
and Plastics Age, Chemical and Engineering News, Rubber and Plastics Weekly, 
Journal of Applied Polymer Science. 

However, in 1964, the additional 2 0 % of the references were to Revue 
Générale de Caouthcouc, Rubber Chemistry and Technology, Journal of Applied 
Polymer Science, Kautschuk und Gummi. 

The remaining 5 0 % of the references are scattered in over sixty journals. 
However, these statistics are based only on two articles whose bibliographies 
are not intended to be comprehensive, and the statistics may not be val id for 
other articles. Nevertheless, they do illustrate the wide scatter of journals in 
which information on rubber is published. 

Abstracts and Indexes 

Obviously, the number of journals to be scanned regularly multiplies 
rapidly. Several publications have been developed specifically for scanning the 
contents of a number of journals; these are usually designated as current-
awareness, indexing, or abstracting journals. Abstracts are designed to furnish 
enough information to enable the researchers to select, for detailed reading, 
the articles which seem important to h im. There is no one source which the 
researcher can use to ensure a complete search; he must go to several sources; 
these are listed in the bibliography. Of these, Rubber Abstracts; Resins, 
Rubbers and Plastics; and Kunstoffe und Kautschuk cover rubber literature in 
particular while the remaining sources cover other scientific fields as wel l as 
rubber. 

The Division of Rubber Chemistry of the American Chemical Society is 
sponsoring a computer-based information retrieval project at the University of 
Akron in which over 300 journals covering rubber, plastics, and synthetic 
fibers are scanned for articles of interest. These are indexed, abstracted, and 
then published in a weekly current-awareness bulletin sent to subscribers. Any 
company wishing to subscribe may obtain more information regarding cost 
and service from the Center for Information Service. 

Retrospective Searches. After a certain time lag, most significant articles 
are indexed and/or abstracted by another journal or service, and they become 
part of the published literature which can be searched at any future time. 
Retrospective searches mean a review of the literature to find some or al l of 
the information published on a specific problem. 

Of the abstracting and indexing services listed, the following are used 
for retrospective searches also: Applied Science and Technology Index; Chemi­
cal Abstracts; Engineering Index; Technical Survey; Rubber RAPRA Abstracts. 
The "Bibliography of Rubber Literature" published by the Division of Rubber 
Chemistry is also useful for retrospective searching. The subject and author 
indexes to these publications may be scanned to find original references, and 
the references then can be obtained. 
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The University of Akron Information Retrieval Project mentioned previously 
also provides retrospective journal searches back to 1960 to subscribing mem­
bers. The information searched is the indexed and abstracted for the "current 
awareness" service mentioned earlier. Index terms would be consistent so that 
the index could be searched by computer after analysis of the question. 

Patents 

Patents are an, important source of information. However, in the United 
States a patent is usually not issued unti l about three years after application, 
which is usually the first public disclosure of a novel material or process; 
journal articles are usually not published on these unti l patent possibilities have 
been examined. 

One of the best methods for keeping up with new patents is to establish 
a standing order with the Patent Office for al l patents as they are issued within 
a certain classification. However, in many cases, interests of an individual or 
organization do not coincide with the U . S. Patent classification. The Official 
Gazette, issued weekly, may be scanned for patents of interest, which can be 
ordered subsequently. The Gazette is also available on microcards or micro­
film. Also, various current journals publish patent digests or lists of new patents 
as a regular feature. 

Foreign countries also issue patents, but their methods may differ from 
U . S. practice. For example, Belgian and Republic of South Africa patents are 
issued with little delay and with little prior investigation of the claims. Derwent 
Publications in England issues a series of bulletins with English abstracts of 
patents in various patent classifications. 

Derwent Patents Abstracts cover al l British, German, and Soviet patents 
issued but only the chemical groups for Belgian, French, and Japanese patents. 
The Derwent Patents Bulletins, issued monthly cover al l British, German, 
French, South African, and Indian Patents in specified groups of the Derwent 
classification. The groups of interest to the rubber industry are mainly chemical 
processes, organic, and poly chemicals. The Derwent Patents Journals, issued 
weekly, covers the same countries as the Bulletin but for the following fields: 
fine chemicals, petrochemicals, and plastics. 

Chemical Abstracts and Rubber Abstracts are the principal indexes used 
to review or locate U . S. and foreign patents, but their coverage is incomplete. 
For U . S. patents, there are two additional sources which can be searched: 
(1) Index of U. S. Patents, published annually by U . S. Patent Office, lists 
patent numbers by classification and assignor and assignee; (2) Uniterm Index, 
published by Information for Industry, indexes al l chemical patents issued by 
U . S. Patent Office. This index is a compilation of index terms and is available 
in card form for manual searching and on magnetic tape for computer searching. 

For foreign patents, the coverage in index journals is even less extensive 
than it is for U . S. patents. The Derwent bulletins at present do not contain 
cumulative periodic indexes to the contents. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



26. C H A M i s Synthetic Rubber 465 

Conferences 

Last but not least, the value of attending conferences must not be over­
looked. Conferences have a unique advantage; since the author is usually 
present, he can be asked to clarify any points in his presentation which are 
unclear to his audience. As with patents, the material presented at conferences 
is usually new and hence, more up to date. A by-product of attendance at 
conferences is, of course, contact with other individuals doing similar work 
quite often resulting in a fruitful exchange of ideas. 

The most important conferences held regularly in this field are those by 
American Chemical Society ( A C S ) Divisions and the Gordon Research Con­
ferences. The Division of Polymer Chemistry and the Division of Rubber 
Chemistry of the A C S hold conferences at the national meetings. Gordon 
Research Conferences of interest are those on elastomers, polymers, catalysis, 
and adhesion. The program is usually published in one of the March issues 
of Science. 

There are, of course, many other conferences which are held and are 
announced in news-type journals mentioned previously. Both the World List 
of Future International Meetings and Scientific Meetings list forthcoming 
meetings in various fields. 

Most, but not al l conferences, have printed copies of the papers available 
for purchase. The Division of Polymer Chemistry publishes preprints in book 
form which are available before the meetings. The Division of Rubber Chem­
istry does not publish a book-type compilation of the papers presented, but 
the individual papers are available for purchase after the meeting from the 
Division of Rubber Chemistry Library at the University of Akron. Abstracts 
of a l l the papers of the various Divisions presented at the national American 
Chemical Society meetings are available before the meetings. There are no 
proceedings published for Gordon Research Conferences. 

There are numerous other individual papers or complete proceedings 
published either in books or in journals. For example, the Journal of Polymer 
Science, Part C , Symposia, contains the papers presented at various conferences. 
Some of the proceedings on various subjects which have been published as 
books have been included in the bibliography section on books. 

Summary 

This article has presented guidelines on where to find information on 
rubber. The sources include books, journals, abstracts, indexes, patents, and 
conferences. Although these sources contain some duplication of information, 
no one of them can be used to the exclusion of the others because each type 
of publication has a specific use. 

Knowing where to look is only part of the battle to obtain information. 
Knowing the sources, how does one find the information he needs—i.e., what 
approaches—subject, author, number, etc.—are used to locate the information. 
This knowledge is gained largely by using the sources frequently; guidelines 
for using them could be given but have not been included here. Furthermore, 
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having located a reference on the subject in question, one usually needs to 
consult the book, patent, or journal referred to in order to complete the 
literature search and obtain the information. If the reference is not immedi­
ately available, one must know where to buy or borrow it ; this in itself is a 
large topic not covered here. 
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Chloroprene 
Diolefine 
Dispersions or solutions 
Factice 
Natural rubber with 
Perbunan 
Plasticizer containing 
Reaction induced by electrical or 

Within nuclear reactor 
Sulfurized 

radiant energy 

260 
260 
260 
260 
260 
260 
260 
260 
260 
260 
260 
204 
176 
260 
260 
260 

709+ 
2+ 

83.7+ 
85.3 
92.3 
94.2+ 
29.1 + 

399 
4 + 

83.7+ 
29.1+ 

154+ 
10+ 
79.5 
79.5 

3+ 
RECEIVED May 19, 1965. Updated 1968. 
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Sources of Market Information on Rubber, 
Rubber Raw Materials, and Rubber Products 

H A R R Y N . S T E V E N S 

International B. F. Goodrich, Akron, Ohio 

Sources are given for the following: statistics on crude rub­
ber production, prices, and trade; for statistics on raw 
materials for making synthetic rubber, including butadiene, 
styrene, isobutylene, and acrylonitrile, synthetic rubber pro­
duction, synthetic rubber prices, and synthetic rubber trade; 
for reclaimed rubber production, prices, and trade. The 
literature on current consumption of all types of rubber is 
reviewed. End-use data are given for all kinds of rubbers 
in major consuming countries, and reference is made to the 
most complete recent U.S. studies on the amounts of various 
rubbers used in different rubber products. Sources of gen­
eral economic statistics on the rubber industry are discussed. 

Market research in the rubber industry might appear relatively uncompli­
cated to the casual observer. Under the standard industrial classification 

system used by all U.S. Government agencies, rubber products constitute a 
major group about which statistics are collected and published. Data concern­
ing value added by manufacture, employment, wages and salaries, corporate 
sales and income, and other basic economic information are readily available. 
Examination of the whole rubber industry, however, reveals that it is not the 
well-defined entity which these Statistics indicate. Many of the products of 
the rubber industry do not contain rubber or anything resembling rubber. The 
rubber industry competes directly with many other industries such as the 
textile, chemical, fabricated metal products, and transportation equipment 
industries. Under these circumstances successful market research requires a 
breadth of knowledge which cannot be gained by studying rubber industry 
statistics alone. 

The rubber industry is, in general, wel l documented, and there is a wealth 
of statistics relating to its operations. The statistics are often reprinted in a 
number of sources which w i l l be mentioned as a convenience to those who may 
have only limited library facilities available. 
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Crude Rubber 

Production. The Rubber Statistical Bulletin publishes monthly figures on 
total world production of crude rubber and individual figures for the principal 
rubber-producing territories. Rubber Trends analyzes the raw statistics of the 
Rubber Statistical Bulletin in informed depth. The Rubber Statistical News 
Sheet publishes statistics of natural rubber production by country. Crude 
rubber production statistics compiled by the International Rubber Study Group 
are reprinted in Rubber World, Rubber Age, and Rubber News. Natural 
Rubber News publishes quarterly information compiled by the Rubber Re­
search Institute of Malaya on the production of natural rubber by estate. "The 
Chemical Economics Handbook" contains historical and current statistics on 
natural rubber production which are updated regularly. 

Prices. Dai ly quotations of crude rubber prices on New York markets are 
contained in the Wall Street Journal and in the Journal of Commerce. Crude 
rubber prices in the London, N e w York, Singapore, Djakarta, and Colombo 
markets are covered monthly in the Rubber Statistical Bulletin. Annual average 
prices and monthly average prices (New York) of No. 1 RSS are reported in 
Rubber Age. 

Trade. The Rubber Statistical Bulletin has the most complete statistics 
on international trade reporting monthly net exports of crude rubber from 
principal Asiatic and African countries and miscellaneous rubber-producing 
areas, imports of crude rubber into the United States, United Kingdom, and 
other countries, re-exports of crude rubber from the United States and the 
United Kingdom, and imports and re-exports of crude rubber latex. Current 
statistics on the United States imports and re-exports of crude dry rubber and 
latex are published monthly by the Bureau of Census in F T 1 1 0 and FT410 . 
Rubber Age and Rubber World reprint detailed statistics of imports with 
separate date on balata, jelutung, and gutta-percha derived from the Bureau 
of Census reports. "Chemical Economics Handbook" contains statistics on 
imports and exports in less detail. R M A (Rubber Manufacturers Association) 
also reprints statistics on crude rubber and latex imports and re-exports. Cur­
rent Industrial Reports contain statistics on the imports and re-exports of natural 
rubber for the two most recent months and for the corresponding months for 
the previous years. 

Synthetic Rubber 

Raw Materials. Production, sales, and value data on the principal syn­
thetic rubber raw materials—butadiene, styrene, and acrylonitrile—are pub­
lished by the U.S . Tariff Commission. Background information on all of these 
chemicals is contained in "Industrial Chemicals" by Faith et al These chemi­
cals are included in the lists of current prices printed in many different papers 
and magazines. "Directory of Chemical Producers" identifies producers, their 
plants, and in some cases their capacities of monomers. The Oil, Paint and 
Drug Reporter reports rubber raw material prices and contains editorial matter 
of general interest in the rubber field. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

7

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



482 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Production. For world figures on synthetic rubber production, Rubber 
Statistical Bulletin contains monthly statistics on the estimated production of 
synthetic rubber by country and type. Current Industrial Reports contains 
statistics on the production of S-type rubber by type, butyl , neoprene, N-type 
rubber, stereoelastomers, and other elastomers. Rubber Age reprints the 
statistics from the U.S . Department of Commerce, and Rubber News and 
Rubber World reprint those from the International Rubber Study Group. 
Annual Survey of Manufacturers publishes historical statistics on the production 
of synthetic rubber by type. The Attorney General's report also contains infor­
mation on the production of S-type rubber, butyl rubber, and N-type rubber. 
"Directory of Chemical Producers" identifies producers, their plants, and in 
some cases their capacities of synthetic rubbers. 

Prices. Rubber World reports bimonthly on the prices of many different 
grades of synthetic rubber. Rubber Age periodically publishes synthetic rubber 
prices. Prices of synthetic rubbers also appear in Rubber Journal each month. 
European Chemical News publishes weekly European synthetic rubber prices. 

Trade. The U.S. Tariff Commission Reports F T 1 1 0 and F T 4 1 0 contain 
monthly information on the imports and exports of various types of synthetic 
rubber. The information is also contained in Current Industrial Reports and 
R M A reports. "Chemical Economics Handbook" also gives information on the 
imports and exports of synthetic rubber. 

Reclaimed Rubber 

Production. Rubber Statistical Bulletin contains statistics on world re­
claimed rubber production by countries. Current Industrial Reports contains 
information on domestic production of reclaimed rubber which is also reported 
in Rubber World, Rubber Age and R M A reports. The "Chemical Economics 
Handbook" contains statistics on the production of reclaimed rubber, and the 
Attorney General's Report contains charts also. 

Prices. Reclaimed rubber prices i n the United Kingdom and the United 
States are reported in Rubber Statistical Bulletin. More detailed information 
about reclaimed rubber prices by grades is published by Rubber Age. 

Trade. Exports and imports of reclaimed rubber by country are reported 
by Rubber Statistical Bulletin. U .S . imports and exports of reclaimed rubber 
are reported by the U.S. Tariff Commission in Reports FT110 and FT410 . 
Current Industrial Reports gives these data in convenient form, and the various 
reports by the U.S . Department of Commerce form the basis of reclaimed 
rubber trade data published by Rubber Age, Rubber World, and R M A . 

Stocks of Rubber 

Rubber Statistical Bulletin publishes information on stocks of crude rubber 
in producing and consuming areas, stocks of synthetic rubber in the United 
States, United Kingdom, Brazi l , France, Canada, Germany, Japan, Australia, 
and India, and stocks of reclaimed rubber in the United States, United K i n g ­
dom, Germany, Australia, and Canada. (Less complete information is pub-
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lished by Rubber World and Rubber Age. ) Current Industrial Reports contains 
detailed information on stocks of total synthetic rubber, S-type rubber, butyl , 
neoprene, N-type rubber, stereoelastomers, other elastomers, natural rubber, 
and reclaimed rubber. "Chemical Economics Handbook" contains graphs on 
government stocks and releases. 

Rubber Consumption 

W o r l d consumption of natural, synthetic, and reclaimed rubber by various 
countries is reported by Rubber Statistical Bulletin. Current Industrial Reports 
has detailed information on the U.S . consumption of total synthetic rubber, 
S-type rubber, butyl , neoprene, N-type rubber, stereoelastomers, other elas­
tomers, natural rubber, and reclaimed rubber. These two publications form 
the basis of the compilations by Rubber World, Rubber Age, and R M A . 
"Chemical Economics Handbook" also contains statistics on rubber consumption. 

Rubber Statistical Bulletin contains world wide end-use data on crude 
and synthetic rubber. Consumption by type and main products in the United 
Kingdom, Canada, France, and Japan is reported monthly. U .S . data are 
broken down only into tire and tire products and non-tire products segments. 

In the United States, an important source of figures on domestic rubber 
products is the information supplied by the R M A . Shipments, production and 
inventories for passenger casings, truck and bus tires, inner tubes, tractor 
implement tires, and tread rubber are reported. M u c h of this information is 
reprinted by Rubber World and Rubber Age. Annual Survey of Manufacturers 
contains figures on domestic shipments of tires, inner tubes, footwear, reclaimed 
rubber, fabricated rubber products, belts and belting, hose and tubing, sponge 
and foam rubber goods, floor and wal l covering, mechanical rubber goods, 
rubber heels and soles, and druggist and medical sundries. 

Economics, Production, and Consumption 

Economic statistics on the rubber industry are published by U.S . Govern­
ment sources. The Bureau of Labor Statistics publishes information on employ­
ment, payrolls, hours, earnings, labor, average wholesale prices, and production 
indices for the rubber industry. The Office of Business Economics publishes 
information on manufacturers' sales, inventories and orders, corporate income, 
dividends, and the tax situation for the rubber industry. M u c h of this infor­
mation is reprinted in Rubber World and Rubber Age. The Federal Reserve 
Bulletin contains wholesale price indices for crude rubber, tires, miscellaneous 
rubber products, and for total rubber and plastics products. 

Predicasts contains forecasts for consumption, production, exports, capacity, 
and shipments for various products. Forecasts are collected for total synthetic 
rubber, monomers for rubber, additives for rubber, styrene-butadiene rubber, 
SBR rubber, S B R latex, butyl , neoprene, nitrile, stereo-regulated, polybutadiene, 
polyisoprene, urethane, E P R , E P T , and miscellaneous rubbers. Rubber prod­
ucts are also covered in detail, as tires and tubes, footwear, etc. Chemical 
Market Abstracts also contains market information about rubbers, rubber raw 
materials, and rubber products. 
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Although there is characteristic disagreement among market researchers 
as to what the future holds for the rubber industry, it is generally agreed that 
it is a dynamic and growing business. As such it offers a good opportunity for 
market researchers to interpret the prospects in such a manner that their 
companies can capitalize fully on the expanding opportunities for profitable 
manufacturing operations open to the rubber industry. 
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Rubber Compounding Information 

KATHLEEN S. R O S T L E R 

The Rubber Formulary, Materials Research & Development, Inc., Oakland Calif . 

The principal sources of information on the compounding 
of rubber are books, journals, and technical releases of sup­
pliers of raw materials to the rubber industry, as well as 
abstracts covering the field. The richest source of practical 
information for the factory compounder is in releases of 
suppliers. Books furnish a review of known information 
while journals serve to keep abreast of new developments, 
some not yet in commercial production. It is important to 
keep internal records in a form to assure easy availability 
of the information for future consultation and comparison 
with published literature. An annotated bibliography lists 
principal sources of information in all four categories, with 
specific comments on each publication regarding the type 
and amount of information to be found. 

Thirty years ago the subject of literature on rubber compounding was rela­
tively simple because only natural rubber had to be considered. In 1935 

T. R. Dawson and B. D . Porritt authored a technical handbook, "Rubber Phys­
ical and Chemical Properties," in which they were able to include, in one vol ­
ume, the properties of all combinations of compounding ingredients which had 
been published up to that time. Since then rubber compounding has been 
complicated by the introduction of a large, continuously increasing number of 
synthetic elastomers, each requiring different compounding techniques and 
knowledge. 

Dawson and Porritt gave, in tables of data taken from the original refer­
ences, the then-known information on the effects of each compounding i n ­
gredient on every property of rubber considered interesting. The book includes 
an "Index of Mixings," which lists every combination of rubber ingredient 
which had been published, with a reference to the appropriate table in the 
book. The number of compounds listed was 3226. Therefore, when natural 
rubber was the only polymer to consider, only 3226 different compounds had 
been published up to that time. By contrast, The Rubber Formulary, which 

486 
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reports only the most useful compounds from the literature, has reported over 
20,000 compounds since the beginning of 1948. 

W h e n we consider the number of elastomers and new types of products 
developed in the last 30 years, we begin to understand the problem of 
using the accumulated literature on rubber compounding. Furthermore, the 
compounder of today, who needs this literature to carry on his work effectively, 
is often located in a small to medium-sized rubber factory. He does not have 
available the services of a librarian or trained abstractor but must find this 
source material for himself. This situation is also often aggravated by lack of 
time for extensive literature searching as wel l as the lack of an extensive library. 

There are four general sources of information on rubber compounding, 
the first two being books and journals. In the field of rubber compounding, 
however, a peculiar situation exists, in that most of the available information 
is not in books or technical journals, but in the technical releases issued by the 
chemical manufacturers supplying the rubber fabricating industry. This is 
particularly true of the type of compounding information sought by the factory 
compounder. Another important, and usually the most frequently consulted 
source of compounding information, is the file of one's own compounds (in older 
times known as the "little black book") . 

The rubber compounder thus has four categories of information at his 
disposal: books, journals, company releases, and private records. The annotated 
bibliography contains a list of books, periodicals, and suppliers' releases which 
are considered the principal sources of compounding information. This list is 
by no means complete and has been restricted to publications giving practical 
information of interest to compounders. 

Books 

Basic books are the first logical source of information on any subject. 
The bibliography lists basic books on rubber which contain enough information 
on compounding to be considered a source of formulations. However, these 
books are quickly outdated because new polymers and compounding ingredients 
continually appear on the market. 

Nevertheless, these books are useful to the young chemist seeking general 
information and to the experienced compounder starting to work in an unfamiliar 
field. They are also important to the research worker who needs a condensed 
review of known information on a subject. For the usual compounding problem 
which arises for the factory compounder, basic books lose their usefulness soon 
after they are published. Nevertheless, it is important to have them on hand 
to refresh one's memory and to double check on facts. 

The section of the bibliography listing publications of suppliers to the 
industry cites a number of manuals and handbooks which use a looseleaf form 
to remain current. These books are kept up to date by adding new material or 
replacing portions which have become outdated by new developments. The 
companies supplying these manuals keep a list of subscribers who receive 
supplements as they are issued. The usefulness of ringbooks depends on keeping 
the book up to date and in good order. 
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Two books which do not contain compounding information in the strict 
sense, but are invaluable in any library on rubber compounding, are "Materials 
and Compounding Ingredients for Rubber and Plastics," published by Rubber 
World, and "Rubber Red Book," published by Rubber Age. Although informa­
tion on compounding ingredients is more detailed in the former, "Rubber Red 
Book" is revised every year and is, therefore, more up-to-date. Compounders 
and purchasing agents do wel l to consult both books. 

"International Rubber Directory" and "Rubber Trade Directory of Great 
Br i ta in" fall into the same category. 

Periodicals 

The list of periodicals in the bibliography is rather short, and only those 
published in the United States and Great Britain are included. Although other 
periodicals also contain articles on rubber, only those which regularly publish 
information on compounding are listed. It would not be practical to try to 
include every periodical which ever published a paper on compounding. 
Foreign journals (except British) are also omitted from the listing, although a 
number of them regularly present papers on rubber compounding. To a 
compounder in this country their usefulness is l imited by the fact that so many 
of the ingredients, as well as the polymers, used in the formulations are not 
readily available here. 

The journals of the American Chemical Society ( A C S ) — t h e Industrial 
6- Engineering Chemistry Product Research and Development, and the Division 
of Rubber Chemistry's Rubber Chemistry and Technology—report studies on 
rubber compounding. Many of these studies are on materials which are still in 
the experimental stage because A C S papers report new scientific work. In 
rubber compounding this frequently means development of new polymers or 
compounding ingredients. 

These publications present information which the compounder needs to 
keep abreast of developments in the field. However, unti l the polymers and 
compounding ingredients become available commercially, this information pro­
vides little help in day-to-day problems. W i t h these particular journals the 
situation is the reverse of that with basic books, in that back issues are more 
valuable than the latest issues. 

Of the periodicals containing extensive compounding information the most 
useful for the factory compounder are Rubber Age, Rubber World, and the 
Journal of the IRI. Rubber Age and Rubber World frequently publish com­
pounding studies which are both timely and practical. 

The Journal of the IRI is a particularly valuable source of compounding 
studies on natural rubber, a subject which takes second place in publications 
of this country. British compounders depend to a greater extent on varying 
the composition of natural rubber mixes rather than on selecting special poly­
mers to achieve various properties. 
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The French journal, Revue Générale du Caoutchouc, for some years has 
included English abstracts of its technical papers and a complete translation of 
the principal article. 

Releases of Suppliers to the Industry 

The rubber industry is perhaps unique in that technical information, rather 
than being available predominantly from journals or books, is for the most 
part, free from suppliers to the industry. This information provided in sup­
pliers' releases is both basic, in that it pertains to systematic studies on varia­
tions of ingredients, and specific, in that it suggests recipes to meet given 
requirements. 

The list of suppliers' releases in the bibliography is not comprehensive. 
Almost every chemical supplier to the industry publishes valuable informa­
tion on compounding concerning the use of his ingredients in rubber mixes. The 
releases in the bibliography have been selected as those which appear fre­
quently and offer a wide range of information. 

Publications of suppliers are reviewed as they are released in the book 
review sections of both Rubber Age and Rubber World. Hence, any chemist 
interested in acquiring compounding literature may keep his library of suppliers' 
literature up to date by writing regularly for the latest releases. Many of the 
booklets are also mentioned in the Literature portion of the " N e w Products 
This Week" section of Chemical and Engineering News. Compounding recipes 
and their properties published in suppliers' literature are also available to 
compounders through The Rubber Formulary, which presents this information 
to subscribers monthly on marginally punched cards. 

Journal advertisements often invite readers to write for literature, an inv i ­
tation usually worth accepting. A telephone call to the local sales agent of any 
supplier w i l l also place an organization or individual on the mailing list for 
technical releases on rubber compounding. 

The fourth category of sources for compounding information, private 
records, needs no special discussion except for ways of keeping records so that 
this information is both up to date and easily available. This aim is served by 
proper cataloging, abstracting, and indexing of records. 

Abstracts and Indexes 

The most important aspect of the literature on any scientific subject is the 
availability of information. A specialist in any field cannot and need not know 
all the facts, but he must know where and how to find them. Before discussing 
the available abstracting and indexing services for rubber compounding, indexes 
of individual publications should be mentioned. Not only do the journals in 
the field print annual indexes, but those suppliers who publish extensively issue 
either annual subject indexes or cumulative indexes. 

It is not possible to discuss indexing services on rubber compounding 
without again mentioning the work of Dawson and Porritt. Although it covers 
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the literature only up to 1935, it provides a means of finding anything published 
to that date. 

Of current abstracting and indexing services, those in the English language 
which most extensively cover the field of rubber compounding are Chemical 
Abstracts, RAPRA Abstracts, "Bibliography of Rubber Literature," and The 
Rubber Formulary. 

Most compounding articles published in technical journals, as wel l as 
patents are abstracted in Chemical Abstracts. However, since such a large 
proportion of the source material in this field (suppliers' releases) is not found in 
journals, much information w i l l be in sources not listed in Chemical Abstracts. 

RAPRA Abstracts (until 1952 called Summary of Current Literature), 
is published monthly by the Rubber and Plastics Research Association of Great 
Britain. It is the most outstanding publication in the field for reporting and sum­
marizing the current literature on rubber. The coverage is complete and i n ­
cludes journals from all over the world, patents, books, and company releases. 
Abstracts range from a few lines to as much as half a column, and include 
literature references to other abstracts. 

"Bibliography of Rubber Literature," edited by M . E . Lerner, was started 
by Rubber Age, and is now published by the Division of Rubber Chemistry of 
A C S . It is essentially an index to the literature, and only one-sentence abstracts 
are given. Coverage is complete, citing books, journals, patents (since 1940), 
and company releases. References to more comprehensive abstracts are given. 

Presently the volumes published cover from 1935 through 1962. The 
committee working on this bibliography hopes within the next two years to 
bring the abstracts completely up to date. 

The Rubber Formulary. The Rubber Formulary differs considerably in 
nature from other abstracts. First , it is published on marginally punched cards, 
and second, the abstracting is done on the basis of individual compounds, each 
reported on a separate card. Each entry gives the original reference, the 
formulation, and all properties reported in the original reference. Perhaps this 
publication might be described more accurately as a catalogue of published 
rubber compounds. The Rubber Formulary covers al l articles appearing in 
technical journals in United States and Great Britain which report formulations 
with test data, and also technical releases of suppliers containing this type of 
information. 

This method of abstracting by individual compounds, which are coded by 
definitive properties and ingredients makes it possible to find the k ind of infor­
mation which is difficult or impossible to locate through a subject index. 

J . D . Morron was the first to suggest using punch cards for filing and 
retrieving rubber compounding information in 1930 when he described a system 
he had devised for use in his laboratory ( I ) . By means of coding compounds 
on I B M punched cards he was able later to find al l compounds he had mixed 
having a given combination of physical properties. 

The laboratories of the Research Association of British Rubber M a n u ­
facturers worked out a punched card system for filing compounds mixed and 
tested in their laboratories. The compounds were indexed according to 
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ingredients used in the mix and tests which had been performed on the 
compound. The system was described in a bulletin issued to the members of 
the association in 1948 (2) . 

The classifications used in The Rubber Formulary for selecting cards from 
the file are Shore hardness, tensile at break, elongation, type of elastomer, and 
whether or not the compound contains carbon black as a filler. These classifica­
tions are used because they define a rubber compound in general terms, are 
nearly always reported, are of interest to anyone who deals with rubber com­
pounds, and w i l l ordinarily select from a file a small enough number of cards 
to be looked over by hand for final selection. The card used for recording com­
pounds is shown in Figure 1. Detailed explanations for operating the file have 
been reported previously (3, 4, 5 ) . 

COMPOUND NO: 15>'7ûLl 

Breon Poly-
Wend Soy-

Bisoflex 791*-* 
Zinc oxide 
MC Sulfur 
Totramethyl-

thiuram 
disulfide 

Benzcthiazyl-
disulfide 

Mark 33 

100 
10 

5 
0 . 5 

Mooney viscosity , KL-U, 10U°C. 
1?0°C. 

Mconay scorch, 120°C. (ir.in. to 5 -point lise) 

Sp. g r . Ϊ 7 Γ Β 

See reverse side of 
card for injection 
molded cure. 

SOURCE: B e D a l e 

Rubber J . 11+6, 

Compression molded 5 ' 1 0 ' 15 1 

at (°F.) 307 307 307 
B. S. hardness ( ° )#*» 67 07 66 
100* Modulus (psi) 1485 575 595 
200* Modulus (psi) 1050 1100 1030 
300* Modulus (psi) 1760 1600 1810 
Tensile (psi) 1870 2k70 2060 
Elongation (%) 320 360 320 
Tear strength, 3S 903 ( lb . ) 27.0 

At l5u°C. 2 .8 

*55/U5 Blend of medium n i t r i l ? NBR/PVC, B r i t i s h Geon 
Ltd. 

* * F l a s t i c i z e r , D i s t i l l e r s Co. L t d . , U.K. 
•^^Approximately equivalent to Shore A. 

2 ' U1 6 ' d> 
365 365 365 365 

67 67 69 70 
790 700 720 670 

1220 1090 1180 1160 
- 1600 1760 1760 

1750 1600 2030 1800 
280 300 325 310 

50 (Jan. 196b) 

<r)H soNvsnoHi 'sno 
• L t Ζ » L I 

(ç) 196« THE RUBBER FORMULARY 

Figure 1. Punched card used for recording compounds 

There are, of course, many other classifications for codifying a compound 
in a punched card file. The card shown in Figure 1 has a number of holes 
to which no meaning has been assigned, and which are left free to be used 
for any further classification the owner desires. Thus, a user of a file of 
marginally punched cards might classify his compounds by type of goods for 
which they were intended, according to ingredients in the mix, or according 
to physical properties other than tensile, elongation, and hardness. 

Filing Internal Records 

In the field of rubber compounding the problem of finding information is 
by no means confined to finding references in the literature. M u c h work is 
duplicated in laboratories because of the difficulty of finding data on previously 
mixed and tested compounds. The larger the organization and the longer the 
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laboratory has been operating, the more inefficient it is to depend on the mem­
ory of chemists regarding whether or not compounds of any given composition 
or properties have been mixed before. 

A marginally punched card file effectively eliminates this difficulty. If a l l 
compounds are recorded and put into an efficiently coded and wel l maintained 
punch card file as fast as they are mixed and tested, it w i l l eventually place all 
experience of the organization, previous and current, at the fingertips of any 
member. 

Many laboratories now use this method of keeping internal records. In fact, 
The Rubber Formulary as a literature abstracting service grew from a file of 
cards of the same type for internal compounding records used some years ago 
at the Engineering Experiment Station of the University of Delaware. A number 
of laboratories are using the same type cards at present ( The Rubber Formulary 
supplies blank cards for this purpose). 

Summary 

The preceding discussion has pointed out the variety of sources available 
to those seeking information on rubber compounding and suggested means for 
making this information conveniently accessible. A file of marginally punched 
cards for rubber compounds has been suggested as a way of filing and 
retrieving technical information from private records as well as from the 
literature. 

The annotated bibliography which follows lists sources of compounding 
information available in the form of books, periodicals, company releases, and 
abstracts, listing those which are considered by the author to be the richest 
sources for actual formulations. Particular emphasis is on the type of informa­
tion sought by the compounder working on practical factory problems. 
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American Chemical Society, "Proceedings. International Rubber Conference, Wash­
ington, D. C , November, 1959." Washington, American Chemical Society, 1959. 
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Preprints of papers, many concerned with compounding, presented at the con­
ference sponsored jointly by Division of Rubber Chemistry of American Chemical 
Society, Committee D - l l of American Society for Testing Materials, and 
Rubber and Plastics Division of American Society of Mechanical Engineers. 

Ball, J . M . , "Manual of Reclaimed Rubber," New York, Rubber Reclaimers Associa­
tion, 1956. 

Brief discussion of types of reclaim available and general compounding princi­
ples plus extensive tables of suggested formulations for utilizing reclaimed 
rubber in various types of rubber goods. The first half of this book, concerning 
basic compounding principles, has recently been revised and reissued as "Tech­
nical Bulletin No. 10" of the Rubber Reclaimers Association. 

"Bureau of Ships Rubber Formulary," Washington, D. C , U . S. Department of 
Defense, Department of the Navy, Bureau of Ships, Elastomers Section. Revision 
5, 1958. 

Looseleaf. Lists suggested formulations with their physical properties to meet 
federal and military specifications for rubber goods of interest to the Navy 
Department. 
Systematic list, by groups, compiled by the editors of Rubber World of all raw 
materials used in compounding, giving properties, function and suppliers. 

Davis, C. C , and Blake, J . T., eds., "The Chemistry and Technology of Rubber," 
New York, Reinhold, 1937, (ACS Monograph No. 74). 

Published under auspices of Division of Rubber Chemistry, American Chemical 
Society, each chapter by an authority in the field; effects of type and propor­
tion of compounding ingredients and a chapter on practical compounding of 
natural rubber with examples of typical formulations. 

Dawson, T. R., and Porritt, B. D. , "Rubber—Physical and Chemical Properties," 
Croydon, England, Research Association of British Rubber Manufacturers, 1935. 

A comprehensive treatise including results of all rubber research up to March, 
1934; greatest portion devoted to results of compounding variations; bibliography 
of 1400 items, glossary of terms used in rubber technology, descriptions of test 
methods, various conversion tables, and a compound index giving every pub­
lished compound up to that date with reference to places where it appears 
in the tables of the book. 

Institution of the Rubber Industry, "Proceedings of the Rubber Technology Con­
ference," 1938, ed. by T. R. Dawson and J. R. Scott; "Proceedings of the Second 
Rubber Technology Conference," 1948, ed. by T. R. Dawson, C. M . Blow and J. R. 
Scott; and "Proceedings of the Third Rubber Technology Conference," 1954, ed. 
by T. H . Messenger. A l l published in Cambridge, England, by W. Heffer and Sons. 

Papers given at the international conferences held under the auspices of the 
Institution of the Rubber Industry, many of which deal with the subject of 
compounding. 

"International Rubber Directory," Zurich, Verlag fur Internationale Wirtschafts-
literatur, 9th Edition, 1967. 

In German, French and English. Includes a brief list of chemicals and raw 
materials with suppliers in the principal countries. 

Kraus, G., ed., "Reinforcement of Elastomers," New York, Interscience, 1965. 
Thorough coverage of the subject of reinforcement of elastomers by black, white 
and organic fillers, from both theoretical and practical aspects. 

"Materials and Compounding Ingredients for Rubber and Plastics," New York, Bi l l 
Brothers Publishing Corp., 1968. 

Morton, M . , ed., "Introduction to Rubber Technology," New York, Reinhold, 1959. 
Lectures presented before local Rubber Groups sponsored by the Division of 
Rubber Chemistry of ACS compiled under the auspices of the division as an 
elementary textbook on natural and synthetic rubber; chapters on several types 
of compounding ingredients giving general principles of compounding. 

"Natural Rubber Technical Information Sheets," Welwyn Garden City, The Natural 
Rubber Producers Research Association. 

Looseleaf. New series of releases, started in 1964; general information on the 
compounding of natural rubbers, as well as examples of special natural rubbers 
in specific goods; available in U . S. from Natural Rubber Bureau. 
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Penn, W. S., "Synthetic Rubber Technology," Vol. I. London, Maclaren and Sons, 
1960. 

Extensive information on general compounding principles and on compounding 
for specific applications. Vol. I covers butadiene-styrene copolymers, neoprene, 
and butyl, nitrile, silicone and polysulfide rubbers; Vol. 2, in preparation, is 
to cover newer materials and polymers for specialized applications. 

"Rubber Red Book," (Directory of the Rubber Industry). New York, Palmerton 
Publishing Co., 20th Edition, 1967. 

A comprehensive annual directory compiled by the editors of Rubber Age. 
Includes classified listings of elastomers and latices, and compounding ingredients 
by their trade names, composition, and suppliers. 

"Rubber Trade Directory of Great Britain," London, Maclaren and Sons, 5th Edition, 
1966. 

Includes lists of suppliers in Great Britain of rubber chemicals and natural 
and synthetic elastomers. 

Scott, J . R., "Ebonite. Its Nature, Properties and Compounding," London, Maclaren 
and Sons, 1958. 

Condensation of extensive work carried out by Research Association of British 
Rubber Manufacturers on effects of compounding variables on ebonite proper­
ties, including a complete list of the original papers. 

"Technical Bulletins on Natural Rubber," London, The Natural Rubber Develop­
ment Board. 

Looseleaf. Consists of British Rubber Producers' Research Association Bulletins 
reporting new developments in modified natural rubbers and new compounding 
techniques for natural rubber; available in United States from Natural Rubber 
Bureau, Washington, D. C. 

Van Alphen, J . , "Rubber Chemicals." New York, Elsevier, 1956. 
In German and English. Systematic listing of rubber accelerators, activators, 
antioxidants, blowing agents, peptizing agents, retarders, vulcanizing agents, 
and emulsifying agents, giving principal physical properties, trade names and 
suppliers; the alphabetical index by trade name, international in scope, is a 
particularly valuable feature. 

Whitby, G. S., Davis, C. C , and Dunbrook, R. F., eds., "Synthetic Rubber," New 
York, Wiley; London, Chapman and Hall , 1954. 

Published under auspices of Division of Rubber Chemistry, ACS each chapter 
by an authority in the field; includes considerable information on compounding 
synthetic elastomers, illustrating general characteristics of compounds by tables 
with test data, and giving typical recipes for rubber goods. 

Periodicals 

Progress of Rubber Technology, Institution of the Rubber Industry, 4 Kensington 
Palace Gardens, London W8, annual. 

Review articles on all phases of rubber technology; considerable information on 
compounding; extensive bibliography of articles, patents and company releases. 

Industrial b- Engineering Chemistry, Product Research and Development. American 
Chemical Society, 1155 Sixteenth St., N.W., Washington, D. C. 20036, quarterly. 

Publishes some papers from Division of Rubber Chemistry reporting new devel­
opments in compounding elastomers, many being studies of new polymers and 
compounding ingredients still in experimental stage. 

Journal of Chemical and Engineering Data, American Chemical Society, quarterly. 
Includes papers from Division of Rubber Chemistry reporting compounding 
studies, principally of new polymers and compounding materials, many still in 
experimental stage. 

Revue Générale du Caoutchouc, 42 Rue Scheffer, Paris, monthly. 
Articles of theoretical and practical interest. Includes abstracts of journal and 
patent literature, and English translations of some articles. 

Rubber Age, Palmerton Publishing Co., Inc., 101 West 31st Street, New York 10001, 
monthly. 

Papers on compounding published almost every month; usually timely and of 
practical interest. Book review section covers new books and company releases. 

Rubber and Plastics Age, Rubber & Technical Press, Ltd. , 25 Lloyd Baker St., London, 
W C 1 , monthly. 

Several articles on compounding published during each year. 
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Rubber Chemistry and Technology, Administrative Secretary, Division of Rubber 
Chemistry, ACS, Inc., Box 123, University of Akron, Akron, Ohio 44304, 5 a year. 

First four issues each year consist almost entirely of reprints from other journals 
and translations from foreign language journals; fifth issue composed of original 
review articles; some papers on compounding. 

Rubber Journal (formerly Rubber and Plastics Weekly), Maclaren & Sons, Ltd. , 
Davis House, 69/77 High St., Croyden, Surrey, monthly. 

Several articles on compounding publishea during each year. "Views and Re­
views" section in each issue discusses papers in other journals and new releases 
from suppliers. 

Rubber World, Bi l l Brothers Publishing Corp., 630 Third Ave., New York 10017, 
monthly. 

Papers on compounding published almost every month; usually timely and of 
practical interest. Book review section covers new books and company releases. 

Soviet Rubber Technology, Maclaren & Sons, Ltd. , monthly. 
Translation of the Russian journal, Kautchuk i Rezina, containing papers, largely 
of a practical nature many of which are concerned with compounding. 

Journal of the IRI (formerly Transactions of the Institution of the Rubber Industry, 
and Proceedings of the Institution of the Rubber Industry), 4 Kensington Palace 
Gardens, London W8, bimonthly. 

Papers on compounding of rubber, mostly natural rubber, published in almost 
every issue. 

Publications of Suppliers 

American Cyanamid Co., Rubber Chemicals Department, Bound Brook, N . J . 
"Rubber Chemicals Technical Bulletins." Each bulletin covers one product, 
giving description, properties, and a number of formulations with physical 
properties illustrating its use. 
"Rubber Chem Lines," monthly. Four-page bulletins each ordinarily including 
a brief article on compounding, and each mentioning more extensive litera­
ture available. 
"Elastomer Data Sheets." Information on compounding the company's acrylic 
and urethane polymers. 

American Synthetic Rubber Corp., P. O. Box 360, Louisville, Ky. 
"ASRC Manual." Looseleaf. Properties and specifications of each of the com­
pany's SBR polymers and suggestions for typical factory stocks. 

Ashland Chemical Co., Carbon Black and Synthetic Rubber Division, P. O. Box 1503, 
Houston, Texas. 

"Development and Status of Carbon Black," by I. Drogin, 1945; "Today's 
Furnace Blacks," by I. Drogin and H . R. Bishop, 1948; "Extrusion Factors of 
Black Rubber Compounds," by I. Drogin, H . R. Bishop and D. Wiseman, 1954 
(reprinted from Rubber Age, February, 1954); "The Role of Intermediate 
Level Carbon Blacks in Rubber," by I. Drogin, 1954 (Reprinted from "Proceed­
ings of the Third Rubber Technology Conference"). Comparative studies of 
different types and brands of carbon blacks at different loading in natural and 
synthetic rubbers. Very extensive test data reported. A l l the foregoing issued 
by United Carbon Co., now part of Ashland Chemical Co. 
"Carbon Blackboard" and "SBR Technotes." Brief releases published initially 
as advertisements, then reprinted, giving results of compounding research. The 
former series deal with carbon blacks, the latter with polymers. 

Cabot Corporation, 125 High St., Boston, Mass. 
"Cabot Technical Reports." Reports of laboratory studies on effects of com­
pounding variations. 

Columbian Carbon Co., 380 Madison Ave., New York, Ν. Y. 
"Columbian Colloidal Carbons." Series of booklets. Fundamental information 
on carbon blacks and their use in rubber. Recent issues have been reprints 
of journal articles. 
"Columbian Carbons in Natural and Synthetic Rubbers." Looseleaf. Tables 
and graphs reporting the effects of increased loadings of various carbon blacks 
in several elastomers. 
"Technical Service Reports." Both general studies and representative factory 
formulations. Designed for insertion in loose-leaf book mentioned above. 
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Dow ̂ Corning Corp., P. O. Box 592, Midland, Mich. 
"Bulletins/' Some are brief leaflets, others substantial books, giving properties 
of silicone rubber compounds and compounding information on silicone gums 
and bases. 

Ε. I. du Pont de Nemours and Co., Elastomer Chemicals Dept., Nemours Bldg., 
Wilmington, Del. 19898. 

"Formal Reports." Each deals in detail with the basic principles of compounding 
with one of the company's elastomers or compounding ingredients. Several 
formerly issued each year. None issued in recent years. 
"Informal Reports" (Blue Sheets). Brief reports, with formulations and test 
data, each dealing with a specific and timely practical compounding problem. 
"Hypalon Reports," "Viton Bulletins," "Adiprene Bulletins." Extensive com­
pounding information, both general studies and practical formulations, for the 
company's chloro-sulfonyl-polyethylene, fluorocarbon, and urethane polymers, 
respectively. 
"Chemical Bulletins." Brief leaflets, each covering one of the company's rubber 
chemicals. 
"Mechanical Molded Goods: Neoprene and Hypalon," D. C. Thompson, 1955. 
Processing and compounding of mechanical molded goods with the two types 
of elastomers. The compounding section includes basic information on com­
pounding to obtain desired properties and an extensive table, arranged by hard­
ness and tensile strength, of recommended formulations for mechanical goods. 
"Neoprene Latex: Principles of Compounding and Processing," John C. Carl, 
1962. Comprehensive information on compounding, including description of 
all latices, handling recommendations, effects of compounding variables, all 
illustrated by extensive data in tabular and graphic form. 
"The Neoprenes," R. M . Murray and D. C. Thompson, 1963 (Revised edition 
of the book by N . L . Catton published in 1953). Comprehensive description 
of all types of neoprenes with discussions, illustrated by extensive tables and 
graphs of vulcanizate properties, of the effects of compounding variables; 
numerous bibliographical references to journal articles and company reports. 

Enjay Chemical Co., Inc., 60 West 49th St., New York 10020. 
"Enjay Polymer Laboratories Technical Information Sheets." Report sheets giving 
compounding information, usually of a practical nature, on butyl and ethylene-
propylene rubbers. Distributed through technical representatives. 
Booklets (such as "Butyl Compounding Handbook," " E P R 404 Ethylene-
Propylene Rubber") issued from time to time giving extensive information on 
the compounding of the company's polymers. 

Firestone Synthetic Rubber and Latex Co., Division of Firestone Tire and Rubber 
Co., 381 W. Wilbeth Road, Akron, Ohio 44301. 

"Synthetic Rubber Facts." Vol. I covers SBR polymers, Vol. II, poly (butadiene); 
looseleaf; information on polymers produced by the company, including reprints 
of papers on compounding principles with suggested formulations for a number 
of specific types of rubber goods. 

General Electric Co., Silicone Products Dept., Mechanicville Rd., Waterford, Ν. Y. 
"Silicones Product Data" sheets. Brief releases giving properties of the com­
pany's silicone rubber compounds and compounding studies with silicone gums. 
"Technical Data Books." Booklets on silicone rubber compounds and com. 
pounding with silicone rubber gums and bases. 

Golden Bear Oi l Division, Witco Chemical Co., P. O. Box 378, Bakersfield, Calif. 
" G . B. Reports." Original reports and reprints of articles giving basic com­
pounding information pertaining to the use of petroleum-derived compounding 
ingredients. 

B. F.^Goodrich Chemical Co., 3135 Euclid Ave., Cleveland, Ohio 44115. 
"Hycar Technical Manual." Looseleaf. Sections, published from time to time, 
each deal in detail with one or a group of the company's polymers or com­
pounding ingredients. Included are basic compounding information illustrated by 
data on test series and recommendations for factory compounds. 
"Hycar Technical Newsletter." Formerly published monthly, then irregularly. 
Information on new products, new compounding techniques, and suggestions for 
factory compounds. 
"Hycar Technical Supplements." More recent series of releases, giving informa­
tion of the same nature as formerly published in the "Newsletters." 
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Goodrich-Gulf Chemicals Inc., 1717 East 9th St., Cleveland, Ohio. 
"Ameripol Technical Data Releases." Brief reports, most of which give descrip­
tions and specifications for one of the company's SBR or poly (butadiene) 
polymers. Some contain reports of compounding studies in factory-type formula­
tions. 
"Ameripol SBR Recipe Data." Suggested factory formulations. 
"Ameripol CB Technical Data Reports," and "Ameripol CB Recipe Data." Book­
lets on compounding poly (butadiene), the first series concerned principally with 
basic principles, the latter supplying practical factory formulations for specific 
goods. 
"Ameripol SN Polymer Data," and " S N Technical Data Reports." New series 
of releases giving information on cw-poly(isoprene). 

Goodyear Tire and Rubber Co., Chemical Division, 1144 East Market St., Akron, 
Ohio 44316. 

"Tech-Book Facts." Series of releases issued frequently comprising both exten­
sive compounding studies and factory compound suggestions with the company's 
elastomers, resins, and compounding ingredients. 

J . M . Ruber Corp., Thornall St., Menlo Park, N . J . 
"Huber Rubber Products Manual." Looseleaf. Description of the company's 
carbon blacks, clays, and other compounding ingredients and their use in various 
elastomers and types of compounds, illustrated by basic test series and prac­
tical formulations with test data. Replaced in 1965 by a bound book, "Huber 
Products for the Rubber Industry." 

International Synthetic Rubber Company Ltd. , Brunswick House, Brunswick Pl . , 
Southampton, England. 

"Technical Information Sheets." Brief releases giving formulations with test 
data for compounding specific products with the company's SBR and E P D M 
polymers. 

Petro-Tex Chemical Co., 8600 Park Place Blvd., Houston, Texas. 
"Butyl Technical Data Bulletins." Reports on specific compounding problems, 
or recipes for a specific article with the company's butyl polymers. 

Phillips Petroleum Co., Chemical Dept., Rubber Chemicals Div., 318 Water St., 
Akron, Ohio. 

"Rubber Chemicals Bulletins" (formerly called "Philblack Bulletins"). Reports 
of basic compounding studies on the company's carbon blacks, polymers, and 
plasticizers, with extensive test data. 
"Bulletin P - l , etc." This series consists of booklets giving extensive test series 
on compounding various polymers with the company's carbon blacks. Some of 
the series have been reprints of journal articles. 
"Philprene Polymers." Catalogue of SBR polymers giving composition and 
specifications for each with suggestions for factory formulations accompanied 
by test data; spiral bound so insertions may be made as issued. 
"Bulletins." Series of releases which contain both basic compounding studies 
and practical suggestions for factory compounds. Issued in two series; those 
numbered in the 100's dealing with carbon blacks, those numbered in the 200's 
dealing with SBR and poly (butadiene) polymers. 

Pittsburgh Plate Glass Co., Chemical Division, One Gateway Center, Pittsburgh, Pa. 
"Calcene Bulletins; Silene Bulletins; Hi-Si l Bulletins." Results of compounding 
studies with the company's white fillers, usually illustrated by practical factory 
formulations. Recent issues have been reprints of journal articles. 

Polymer Corp. Ltd . , Sarnia, Ont., Canada. 
"Polysar Handbook," 1956. Extensive compounding information on the com­
pany's styrene, nitrile, and butyl rubbers, including both basic compounding 
studies and suggested factory formulations. Appendix contains many useful 
tables, including conversion tables and lists of compounding ingredients by 
trade names. 
"Polysar Handbook, Vol. 2," 1960. A continuation of the original handbook, 
covering new polymers developed since publication of the first volume. 
"Polysar Butyl Handbook," 1966. A book of similar character to the first two 
handbooks, but devoted entirely to butyl rubbers. 
"Polysar Technical Reports." Brief reports, issued frequently, giving new com­
pounding developments, some concerned with basic principles, others present­
ing recommendations for factory compounds. 
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Rubber Reclaimers Association, New York, Ν. Y. 
"Technical Bulletins." Brief releases on compounding with reclaimed rubber; 
concerned with factory handling properties and formulations. 

SheU Chemical Corp., Synthetic Rubber Division, 113 West 52nd St., New York, Ν. Y. 
"Technical Bulletins." Data sheets on new SBR and poly(isoprene) rubbers, 
reports on basic compounding studies, and recommendations for factory com­
pounding of specific types of rubber goods. 
"Shell Synthetic Rubber," 1956. Descriptions of and specifications for the com­
pany's SBR polymers. 

Texas-U. S. Chemical Co., 777 Third Ave., New York, Ν. Y. 
"Data Sheets." Descriptions of and specifications for new polymers. 
"Product Bulletins." Each describes and gives specifications for one of the 
company's SBR or poly (butadiene) polymers with recipes and test data for appli­
cations in specific types of goods. 
"Application Bulletins." Each covers one type of goods, giving compounding 
recommendations illustrated by tables of compounds and test data. 
"Technical Service Reports." Each gives extensive suggestions for formulating 
a particular class of goods with the company's polymers. 

Thiokol Chemical Corp., 780 North Clinton Ave., Trenton, N . J . 
"Bulletins." Compounding information, principally of a basic nature, illustrated 
by extensive test data on the company's poly (sulfide) polymers (CR, CS and 
L P series), acrylic polymers (AR series), urethane polymers ( U E series), and 
rubber chemicals (RC series). 

Union Carbide Corp., Silicones Div., 270 Park Ave., New York, Ν. Y. 10017. 
" S F " releases. Leaflets or small booklets each describing a single silicone rubber 
compound, or series of compounds, giving extensive test data. 
"Product Information Bulletins." Each release reports the properties of a sili­
cone rubber compound, or series of compounds, or gives compounding recom­
mendations with a series of silicone gums. 
"Customer Service Bulletins." Releases giving general information on the com­
pounding of silicone rubber. 

UniRoyal Chemical, Div. of UniRoyal, Inc., Naugatuck, Conn. 
"Compounding Research Reports." Each deals either with one group of the 
company's compounding ingredients or with one type of rubber compound. 
Information in the series includes both basic compounding information illus­
trated by test series and suggestions for factory formulations. 
"Paracril Technical Bulletins." Information on compounding the company's 
Paracril elastomers. Each bulletin deals with either one phase of compounding or 
one class of practical formulations. 
"Technical Data Bulletins." Brief, initial releases on new chemicals and poly­
mers, giving uses and a few suggested application formulations. 
"Royalene Technical Bulletins." New series with compounding information of 
both basic and practical nature on the company's ethylene-propylene terpolymer. 
"Naugatuck Rubber Chemicals and Paracril." F. L . Holbrook, 1954. First half 
of this book consists of descriptions of compounding ingredients and elastomers 
offered by Naugatuck Chemical, with brief recommendations for their use. 
The second half consists of recommended formulations with test data for a 
variety of different types of rubber goods. 
"Forms 510-B1, etc.; 510-G1, etc.; 570-B1, etc.; 570-G, etc." These brief re­
leases present suggested formulations with test data for various factory com­
pounds, the first two series with NBR polymers, the latter two, with E P D M 
polymers. 
"Findings." Frequently issued releases reporting briefly new developments in 
compounding with the company's polymers and compounding ingredients. 

R. T. Vanderbilt Co., 230 Park Ave., New York, Ν. Y. 10017. 
The Vanderbilt News, Bimonthly. Each issue consists of several articles on 
various phases of compounding, illustrating the use of the company's wide 
range of compounding ingredients, giving formulations and test data. 
"The Vanderbilt Rubber Handbook," ed. by G. G. Winspear, 10th edition, 
1958. A practical manual explaining basic principles of compounding and giving 
recommendations for specific types of goods, illustrated with numerous compound 
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formulations and test data; also includes a section describing frequently used 
physical test methods and a section of useful tables. 
"The Vanderbilt Latex Handbook," ed. by G. G. Winspear, 1954. A practical 
manual on the handling and compounding of latex. Includes descriptions of 
latices and of compounding ingredients, compounding recommendations, both 
general and specific, descriptions of test methods, and a section of useful tables. 

"Bibliography of Rubber Literature," M . E. Lerner, Editor-in-Chief, New York, 
Division of Rubber Chemistry, American Chemical Society (Years through 1939 
compiled by D. E. Cable and published by Rubber Age, New York). 

Very complete coverage of journals, patents (since 1940) and company releases. 
One-sentence abstracts, with reference to more detailed abstracts where available, 
are arranged in systematic order by subject. Literature coverage to date com­
prises the years 1935 through 1962. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Washing­
ton, D. C. 20036, weekly. 

Resins, Rubbers, Phstics, Information for Industry, Inc., 1000 Connecticut Ave., N.W., 
Washington, D. C , semimonthly. Discontinued in 1965. 

Condensations of articles from foreign and domestic journals, including articles 
on rubber compounding, published in looseleaf form for insertion in a binder 
according to subject. Abstracts include tables and figures from original references. 

Resins-Rubbers-Plastics Yearbook, Information for Industry, Inc. Discontinued in 1965. 
Compilation in bound form of the looseleaf abstracts cited above, each volume 
covering the year indicated. Includes subject and author index. 

RAPRA Abstracts, Shawbury, Shrewsbury, Shropshire, England. Rubber and Plastics 
Research Association of Great Britain, monthly. (Formerly Summary of Current 
Literature, published with Journal of Rubber Research ) 

Abstracts range from a few lines to half a column and include references to 
other abstracts. World-wide coverage of journals, patents and company releases. 
Annual subject, author and patent indices. 

The Rubber Formulary, Materials Research & Development, Inc., 2811 Adeline St., 
Oakland, Calif., monthly. 

Elastomer formulations with complete test data from domestic and British 
journals, and from releases of suppliers, recorded individually on marginally 
punched 5" χ 8" file cards. Published since 1948; approximately 1000 new 
cards per year. 

"The Rubber Formulary Starter Set," ("Condensed Set I") , Bakersfield, California, 
1960. (Sold through Materials Research & Development, Inc., Oakland.) 

Selection of 2365 rubber formulations from the first ten years (1948 through 
1957) of regular issues of The Rubber Pormulary. Published on marginally 
punched 5" χ 8" file cards as in the regular monthly publication, supplied 
with dividers and presorted for ease of retrieval by polymer, black or nonblack, 
hardness, tensile and elongation. 

"The Rubber Formulary Condensed Set II," Oakland, California, Materials Research 
& Development, Inc., 1964. 

Supplement to "Condensed Set I," the original "Starter Set" listed above. Con­
sists of 2418 cards from those published in The Rubber Formulary monthly 
issues from 1958 through 1963. Presorted and supplied with file dividers. 

Abstracts 

Year Section 
26. Pigments, Resins, Varnishes and India Rubber 
30. Rubber and Allied Substances 
30. Rubber and Other Elastomers 
46. Rubber and Other Elastomers 
49. Elastomers, Including Natural Rubber 
38. Elastomers, Including Natural Rubber 

1912 
1915 
1961 
1962 
1965 
1967 
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U.S. Patent Classes and Subclasses 

Class Subclass 
Rubber 260 709+ 

Synthetic 260 2+ 
Buna s 260 83.7+ 
Butyl 260 85.3 
Chloroprene 260 92.3 
Diolefine 260 94.2+ 
Dispersions or solutions 260 29.1 + 
Factice 260 399 
Natural rubber with 260 4 + 
Perbunan 260 83.7+ 
Plasticizer containing 260 29.1 + 
Reaction induced by electrical or 

radiant energy 204 154+ 
Within nuclear reactor 176 10+ 

Sulfurized 260 79.5 
Synthetic resin containing 260 3+ 
Vulcanization 260 775+ 

Molding processes 264 
R E C E I V E O October 20, 1964. Presented on the symposium, "Literature of Rubber," 
sponsored by the Division of Chemical Literature and the Division of Rubber Chem­
istry at the 130th Meeting of the American Chemical Society at Atlantic City, Sept. 
18-19, 1956. Published in limited edition by the Division of Rubber Chemistry and 
reprinted by permission of the Division. Adapted from the original paper published 
by Rubber Age (Jan. 1958) and reprinted with permission. Updated 1968. 
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Standards and Specifications 
For Rubber and Rubber Products 

JOHN J. ALLEN1 

The Firestone Tire and Rubber Co. , Akron, Ohio 

In order to measure the performance requirements and to 
maintain an established quality of the many rubber products 
in use, it is necessary to have standard test methods and 
specifications acceptable to both producer and consumer. 
This article describes the activities of the several technical 
societies and industry technical committees which are made 
up of qualified technical representatives from both the pro­
ducing and consuming segments of the industry. Anyone 
interested in rubber and rubber products will find the list of 
sources and their addresses very helpful. 

In the rubber industry, producers and consumers use the common language of 
specifications. A rubber specification usually includes the physical character­

istics of the rubber compound, numerical limits for various measurable prop­
erties, test methods, and the performance and acceptance requirements of the 
product. 

Many specifications which are issued and accepted by producers and 
consumers serve merely as satisfactory descriptions of the product. However, 
they are not necessarily Standard specifications. A specification may become 
a Standard when it has been prepared and approved by a representative group 
qualified in the particular field of application. In the rubber industry therefore, 
a number of technical organizations have been formed whose memberships 
include adequate representation of all phases of the industry. Approvals by 
these groups generally create Standard Specifications. 

The sources of Standards and Specifications for the rubber industry in this 
country fall into four groups: (1) Technical Societies; (2) Technical Com­
mittees of Industry Associations; (3) Federal and Mil i tary Technical Groups; 
and (4) Individual manufacturers and consumers. This is not necessarily their 
order of importance. The bibliography lists a number of these sources of rubber 

1 Retired. Present address: 11628 Balboa Dr., Sun City, Ariz. 85351. 
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specifications, but not necessarily al l . The type of work done and the type of 
specification issued by several of these w i l l be discussed briefly. 

Test Methods 

There are three sources for standards and specifications covering Testing 
Procedures for rubber and rubber products: The American Society for Testing 
and Materials ( A S T M ) , The U S A Standards Institute, and the Federal Test 
Method Standard No. 601. 

Specifications published by A S T M are issued as Standard or Tentative 
Methods, or Recommended Practices. Recommended Practices applies to 
processes and methods not ordinarily subject to contract between purchaser and 
manufacturer. The approved Standard and Tentative Methods and Specifica­
tions are published annually in the "Book of A S T M Standards." Individual 
Standards and Specifications are also available in pamphlet form. 

A very complete compilation of standard test methods for rubber has been 
issued by the Federal Supply Service, General Services Administration, as 
Federal Test Method Standard No. 601. It incorporates many of the standard 
methods prepared by A S T M and methods prepared and used by many 
government services. As stated in its scope, "It was prepared in order to 
eliminate unnecessary or undesirable variations in the general sampling and 
testing procedures. This Standard does not include special test methods, nor 
does it include al l the test methods for natural and synthetic rubber materials 
used in the industry." 

Rubber Product Specifications 

Rubber Product Specifications are prepared and issued by a large number 
of rubber product consumers. However, the development of standard specifica­
tions for many rubber products eliminates the need for individual consumers' 
writing their own specifications. 

The Society of Automotive Engineers ( S A E ) and A S T M , through their 
joint Technical Committee on Automotive Rubber, publish a specification, 
"Rubber and Synthetic Rubber Compounds for Automotive Use." This specifi­
cation is known as A S T M D 2000, S A E Standard J 200 "Classification System for 
Elastomeric Materials for Automotive Applications." This standard classifies 
the numerous rubber compounds according to their oil and heat resistance and 
provides a code for indicating many other properties desired. These specifica­
tions provide a method of describing a desired rubber compound by means of a 
grade number. This grade number is composed of a prefix letter indicating the 
type of polymer, a three-digit number indicating hardness and tensile strength, 
and suffix letters indicating other special properties and their values. 

Service requirements and the design to be employed w i l l govern the 
ultimate quality of the rubber compound, and the supplier of the samples 
tested w i l l be able to advise the exact classification that should be specified 
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29. A L L E N Standards and Specifications 503 

in cases where the engineer has relied on the producer to determine the rubber 
compound. 

These specifications therefore, enable both producers and consumers to 
condense a long list of requirements into a simple code. This means of specifying 
the type of rubber compound required for a product has been very wel l accepted 
by the automotive segment and is making headway in other branches of the 
rubber industry. It is intended to apply primarily to molded and extruded 
goods, and is not intended for tires, inner tubes, sponge rubber, hard rubber, 
belts, hose, mats, and insulated wire and cable. 

A S T M has also developed and published specifications for individual 
products including sheet packing, fire hose, electrical protective equipment, 
insulated wire and cable, gaskets, cellular rubbers, latex foam, and sponge 
rubber. These may be found in the publications already referred to and are 
available from A S T M . 

A number of A S T M specifications and test methods have been approved 
as U S A Standards by the U S A Standards Institute. 

S A E has developed and published a number of specifications and recom­
mended practices covering such products as automotive hose of various types 
and applications, mats, gaskets, O-rings, latex foam, and sponge rubber. In 
addition, the aeronautical group in S A E has developed numerous Aeronautical 
Material Standards ( A M S ) for rubber compounds having application in the 
aeronautical industry. These and the S A E specifications are available from S A E . 

Probably the source of the largest number of rubber product specifications 
is the U . S. Government. Owing to the large number of rubber items purchased 
by the various branches of the Government, it has been necessary to develop 
standard specifications. For many years each branch of the military issued its 
own specifications. Now the government specifications have been classified into 
two main groups: federal and military. 

Federal Specifications and Standards are divided into three types: Federal 
—approved for mandatory use by all federal agencies; Interim Federa l— 
developed and issued by an individual government agency; and Emergency— 
designed for immediate use in an emergency to conserve critical materials. 

The General Services Administration has primary responsibility for Federal 
Specifications. Assistance is given the General Services Administration in pre­
paring specifications by other federal agencies through the assigned agency 
system. In this system, the General Services Administration assigns to other 
federal agencies, with the agency's consent, the responsibility for preparing and 
coordinating a specification for a material or product. When the specification 
has been completed, it is sent to the General Services Administration with the 
recommendation that it be promulgated as a Federal Specification. 

A n Index of Federal Specifications with monthly supplements may be 
purchased from the Government Printing Office. Individual Federal Specifica­
tions may be obtained from the General Services Administration in Washington 
or from regional offices of the General Services Administration. 

Mi l i tary Specifications are divided into two main groups: Co-ordinated, 
for general use, and Limited Co-ordination, for use by one or more Services. 
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This latter group carry a suffix name to indicate the issuing agency. Some of 
these, as shown in the Bibliography are: C M L C — C h e m i c a l Corps; O R D — 
Ordnance; Navy—Department of the Navy; Ships—Bureau of Ships; U S A F — 
Department of the A i r Force. 

A custodian for each of the military departments (Army, Navy, and A i r 
Force) is designated for each specification. This custodianship is based on the 
technical responsibility for the items covered by the specification. The Mil i tary 
Index is divided into three volumes which may be purchased from the Govern­
ment Printing Office. Individual specifications used by the Army and A i r Force 
may be obtained from the custodian Service as indicated in the Index. Navy 
specifications may be obtained from the Navy Supply Depot. 

The Bureau of Ships has recently prepared a series of "Visual Inspection 
Guides" which, by means of photographs, illustrate acceptable and nonaccept-
able major and minor defects. They are extremely useful in judging the 
acceptance of a product. At present they include rubber " V " belts, sheet mate­
rial , extruded goods, molded items, cellular rubber items, hard rubber, O-rings, 
hose, and rubber gloves (except surgical). These may be obtained from the 
Bureau of Ships, Code 244, Navy Department, Washington, D . C. 

The Rubber Manufacturers Association ( R M A ) through its Technical 
Committees, prepares and issues some specifications for rubber and rubber 
products. These include a classification system for natural rubber, specifications 
for foam latex, V-belts, belting, hose, and packing. They also assist other 
industrial technical groups in preparing adequate specifications on these items. 
Information pertaining to these products may be obtained from R M A . 

The Association of American Railroads ( A A R ) issues specifications on 
rubber products used in interchange service by the railroads, including air-brake 
and train air signal hose, fuel hose, gaskets, and other items. These may be 
obtained from A A R . 

In the bibliography are a number of other industrial associations reviewing 
existing specifications on products common to their industries. 

The writer wishes to thank the Firestone Tire & Rubber Co. for permission 
to publish this paper. The sources of information given are from the publications 
of various agencies mentioned. 

B I B L I O G R A P H Y 

(1) American Society for Testing and Materials, 1916 Race St., Philadelphia, Pa. 
19103 

Book of A S T M Standards, Part 28. Annual. 
Separate Standards in pamphlet form. 
Index to A S T M Standards including Tentatives. Annual. 

(2) USA Standards Institute, 10 East 40th St., New York, Ν. Y. 10016 
USA Standards. 

(3) General Services Administration, Business Service Center, Region 3, Seventh and 
D Streets, S. W., Washington, D. C. 20407 

Federal Test Method Standard No. 601. Rubber: Sampling and Testing. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
02

9

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 
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(4) Society of Automotive Engineers, 485 Lexington Ave., New York, Ν. Y. 10017 
Automotive Rubber Product Specifications. These Specifications are published 
yearly in the SAE Handbook and are also available in separate pamphlet form. 
Aeronautical Material Specifications. These Specifications apply to Rubber and 
Synthetic Rubber Compounds for aeronautical use. 

(5) The United States Government 
Federal Specifications and Standards 

Federal—Approved for use by all interested government departments 
Interim Federal—Developed and issued by an individual government agency 
Emergency—Designed in emergency for conservation of critical materials. 
Index of Federal Specifications and Standards and monthly supplements may 
be purchased from the Superintendent of Documents, U . S. Government Print­
ing Office, Washington, D. C. 20401 
Copies of Federal Specifications are available from the General Services A d ­
ministration, Business Service Center Region 3, Seventh and D Streets, S. W., 
Washington, D. C. 20407 or from Regional Offices. 

Military Specifications—Army, Navy, Air Force (Formerly Joint Army-Navy-
J A N ) . 

Co-ordinated: For general use 
Limited Co-ordination: Carry a suffix name indicating issuing agency. 

Army 
C M L C Chemical Corps A M C Quartermaster Corps 
C E Corps of Engineers Sig C Signal Corps 
Med Army Medical Service TC Transportation Corps 
Ord Ordnance Corps 
Navy 
Navy Department of the Navy Pers Bureau of Personnel 
Aer Bureau of Aeronautics Ships Bureau of Ships 
M C Marine Corps S&A Bureau of Supplies & 
BuMed Bureau of Medicine & Accounts 

Surgery Docks Bureau of Yards & Docks 
NOrd Bureau of Ordnance 
Air Force 
USAF Department of the Air 

Force 
ASG Aeronautical Standards 

Group 

Index of Specifications and Standards, Department of Defense. 
Part I. Alphabetical Listing 
Part II. Numerical Listing 
Part III. Federal Supply Clarification Listing. 

Index may be purchased from the Superintendent of Documents, Government 
Printing Office, Washington, D. C. 20401. 
Copies of individual specifications used by the Army and the Air Force ob­
tained as indicated in the applicable volume of the Index. 
Copies of the Specifications used by the Navy may be obtained from the 
Commanding Officer, Naval Supply Depot, Scotia, Ν. Y., except for aeronauti­
cal items bearing numbers 5000 to 9999. These latter specifications are issued 
by the Technical Records Div. United States Naval Air Station, Johnsville, Pa. 

(6) Rubber Manufacturers Association, 444 Madison Ave., New York, Ν. Y. 10022 
Classification System for Natural Rubber 
R M A Buyers Specification—Latex Foam 
Belting, V-Belts, Hose, Packing 
Technical information referring to these products may be obtained from RMA. 

(7) Association of American Railroads, 59 East Van Buren St., Chicago, Ill. 60605 
Specifications on hose and other rubber parts used in railroad service. 

(8) Underwriters Laboratories, 207 East Ohio St., Chicago, Ill. 60611 
Cotton Rubber Lined Fire Hose 
Standard for Chemical Engine Hose 
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Standard for Hose for Conducting Liquefied Petroleum Gas 
Other Rubber products 

(9) Other Industry Associations 
National Electrical Manufacturers Association ( N E M A ) , 155 East 44th St., 

New York, Ν. Y. 10017 
National Fire Protection Association ( N F P A ) , 60 Batterymarch St., 

Boston, Mass. 
National Coal Association, Southern Building, 1425 H St., N . W., 

Washington, D. C. 20005 
Aircraft Industries Association of America, 806 Fifteenth St., N . W., 

Washington, D. C. 20005 
American Society of Agricultural Engineers, Box 229, 

St. Joseph, Michigan 
Agricultural Ammonia Institute, Hotel Claridge, Room 304, 

Memphis, Tenn. 
Flight Safety Foundation, Inc., 2 East 64th St., 

New York, Ν. Y. 
Federal Civi l Defense Administration, National Headquarters, 

Battle Creek, Michigan 
Public Administration Clearing House ( P A C H ) , National Association of State 

Purchasing Officials, 1313 East 60th St., 
Chicago, Ill. 60637 

R E C E I V E D December 14, 1964. Presented on the symposium, "Literature of Rubber," 
sponsored by the Division of Chemical Literature and the Division of Rubber Chem­
istry at the 130th Meeting of the American Chemical Society at Atlantic City, Sept. 
18-19, 1956. Published in limited edition by the Division of Rubber Chemistry and 
reprinted by permission of the Division. Updated 1968. 
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Services Provided by the Library for the 
Division of Rubber Chemistry 

V I R G I N I A ALLANSON 

University Library, The University of Akron, Akron, Ohio 44304 

The Library for the Division of Rubber Chemistry at Akron, 
Ohio collects source materials in the field of rubber, plastics, 
and resins and attempts to bring material and user together. 
Services of the library consist of arranging interlibrary loans 
of books and journals, supplying prepared bibliographies, 
and answering information requests including literature 
searches. Individual bibliographies are for sale, while copies 
of the list of Bibliographies are available free of charge. 
Copies of papers given at Rubber Division meetings are also 
available for a fee. 

>Tr«he Library for the Division of Rubber Chemistry is located at The U n i -
J - versity of Akron Library, Akron, Ohio. The library is sponsored and sup­

ported by The University of Akron, The Division of Rubber Chemistry of the 
American Chemical Society ( A C S ) , and the Rubber Manufacturers Associa­
tion. Research libraries of six major industries in the Akron area contribute 
assistance through loan of their individual library holdings. The library is in 
its twenty-first year of operation. 

The library attempts to answer any reasonable inquiry on rubber or mate­
rials relating to rubber. Answers are restricted to those which can be obtained 
by referral to or search of appropriate literature. Requests are handled in order 
of receipt of inquiry. A t present the library has the services of only one re­
search librarian on a half-time basis; therefore, requests which require a lengthy 
literature search should include an approximate date as to when an answer 
is needed. 

W h e n the answer to a request results in a suitable bibliography with 
abstracts, this bibliography is reproduced in quantity and offered for sale as 
follows: to A C S members—$2.50 each; to others—$5.00 each. Copies of the 
list of the bibliographies are available at no charge. Union lists of serials and 
of books held in the six cooperating libraries and The University Library may 
be purchased for $1.00 each. 
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The library also acts as a clearinghouse for duplicating copies of papers 
delivered at the meetings held by the Division of Rubber Chemistry. Charges 
for copies of meeting papers are $2.00 to members, $4.00 to non-members. If 
photocopies must be made, the cost is lOtf per page to members, 15(* to non-
members, minimum $1.00. Payments must accompany orders for bibliographies 
and union lists. A n invoice w i l l accompany delivery of meeting paper copies. 
Checks should be made out to Treasurer, Division of Rubber Chemistry. 

A l l requests for service or for purchase should be addressed to: The 
Library for the Division of Rubber Chemistry, The University of Akron, Akron, 
Ohio 44304. 

B I B L I O G R A P H Y 

The following is a list of bibliographies prepared after 1962. These bibliographies 
and a complete list of bibliographies may be obtained by writing to the Library 
for the Division of Rubber Chemistry, University of Akron, Akron, Ohio 44304. 

Cost per bibliography to members of the Division: 
published before 1963—$1.00 
published after 1962—$2.50 

Cost per bibliography to non-members: 
published before 1963—$2.00 
published after 1962—$5.00 

Material forwarded upon receipt of payment. 
No. 7. The Use of Lignin in Rubber and Synthetic Rubber. April 1963. 114 ab­

stracts. 
No. 15. Balata and Gutta Percha. 116 abstracts. I. Compounding and Properties. 

1952. II. Belting. 1956. III. Crystallization. 1963. 
No. 18. Rubber to Metal Bonding (excluding brass bonding). December 1955. 135 

abstracts. Edition II. April 1960. 90 abstracts. Edition III. February 
1966. 137 abstracts. 

No. 19. Glove Dipping Techniques. May 1955. 27 abstracts. Edition II. Dip Mold­
ing. July 1966. 177 abstracts. 

No. 26. Continuous Vulcanization of Extrusions for Wire and Cable. May 1963. 
67 abstracts. 

No. 28. Oil-Extended Rubbers. July 1964. 237 abstracts. 
No. 29. Tire Cords and Tire Cord Dips. January 1960. 372 abstracts. Edition II. 

May 1963. 323 abstracts. 
No. 30. Friction of Rubber. October 1959. 83 abstracts. Edition II. 1966. 164 

abstracts. 
No. 31. Measurement of Adhesive Bond Strengths Including Chemistry and Mathe­

matics of Bonds. August 1964. 114 abstracts. 
No. 33. Bonding of Polyurethanes. September 1963. 81 abstracts. 
No. 36. Non-Staining Antioxidants. April 1950. 139 abstracts. Edition II. July 

1966. 126 abstracts. 
No. 37. Polyisoprene. February 1960. 192 abstracts. Edition II. August 1963. 156 

abstracts. Edition III. May 1966. 107 abstracts. 
No. 38. Peroxide Curing of Polymers. February 1960. 57 abstracts. Edition II. 

November 1964. 267 abstracts. 
No. 41. Chemical and Solvent Resistance of Natural and Synthetic Rubber, Neo-

prene, and Nylon. March 1960. 260 abstracts. Supplement I. Chemically 
Resistant Rubber Linings. June 1965. 91 abstracts. 

No. 44. cis-Polybutadiene (1949-1962). September 1963. 254 abstracts. 
No. 45. Factice in Rubber. November 1964. 80 abstracts. 
No. 46. Properties of Elastomers Required in Sealing Applications. August 1964. 

195 abstracts. 
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No. 47. Butyl Rubber and Butyl Rubber Latex in Adhesive Applications. June 1963. 
76 abstracts. 

No. 48. Application of Latices to Textiles. June 1963. 175 abstracts. 
No. 49. Ethylene Propylene Terpolymer. November 1963. 34 abstracts. Edition II. 

April 1965. 80 abstracts. Edition III. March 1966. 87 abstracts. 
No. 50. Application of Ethylene Propylene Copolymer. June 1963. 51 abstracts. 
No. 51. Correlation of Structure to Properties in Polyurethanes. February 1964. 84 

abstracts. Edition II. March 1965. 40 abstracts. 
No. 52. Crystallization and Crosslinking of Polyethylene. June 1964. 180 abstracts. 
No. 53. Coagulation of SBR and Nitrile Rubber from Latexes. February 1965. 110 

abstracts. 
No. 55. Elastomers Based on Acrylic and Methacrylic Acid Esters. May 1965. 89 

abstracts. 
No. 56. Transparent Rubber. June 1965. 124 abstracts. 
No. 57. Stress-Relaxation of Rubber at Various Temperatures. August 1965. 121 

abstracts. 
No. 58. Equipment and Processing Problems Involved in Injection Molding of Rub­

ber. September 1965. 66 abstracts. 
No. 59. Skid Resistance of Automotive Tires. October 1964. 146 abstracts. 
No. 60. Measurement of Scorch and Cure Rates. October 1964. 85 abstracts. 
No. 61. Elastomer Covered Rolls. December 1959. 147 abstracts. Edition II. Jan­

uary 1964. 114 abstracts. 
No. 62. Steel Reinforced Belts. January 1966. 99 abstracts. 
No. 63. Tear Properties of SBR Vulcanizates. February 1966. 62 abstracts. 
No. 64. Polymer Liners for Food Containers. 1938-1962. December 1965. 99 ab­

stracts. 
No. 65. Development and Measurement of Tack in Natural and Synthetic Rubber 

Compounds. March 1966. 190 abstracts. 
No. 66. Chemically Blown Sponge Rubbers. October 1959. 141 abstracts. Edition 

II. May 1966. 123 abstracts. 
No. 67. The Attack of Rubbers and Plastics by Bacteria, Fungi, Insects, and Other 

Pests and Methods of Prevention. August 1959. 132 abstracts. Edition II. 
June 1966. 107 abstracts. 

No. 68. Cracking of Rubber: Mechanism, Causes, Prevention and Test Methods. 
June 1964. 179 abstracts. Supplement I. Cracking of Rubber. June 1966. 
48 abstracts. 

No. 69. Part I. Emulsifiers Used in Styrene Butadiene Copolymerization. June 1966. 
46 abstracts. 

No. 70. Extrusion of Elastomers and Thermoplastics. August 1966. 641 abstracts. 
No. 71. Hardness Testing of Rubber. 149 abstracts from 1954-November 1966. 
No. 72. Use of Ultrasonics in the Rubber Industry. 106 abstracts from 1950-

November 1966. 
No. 73. Mold Design. 112 abstracts from 1960-December 1966. 
No. 74. Transfer Molding, 97 abstracts from 1940-December 1966. 
No. 75. Porous Sheet Material. 1967. 105 abstracts. 
No. 76. O-Rings. 1967. 157 abstracts. 
No. 77. Aging of Butyl Rubber Vulcanizates. 1967. 85 abstracts. 
No. 78. Radiation Vulcanization of Polymers. 1967. 132 references. 
No. 79. Effect of Atomic Radiation on Rubber and Plastics. 1966. 32 references. 

Edition II. 1967. 
R E C E I V E D November 21, 1968. Based on a paper by Dorothy Hamlen, presented on 
the symposium, "Literature of Rubber," sponsored by the Division of Chemical 
Literature and the Division of Rubber Chemistry at the 130th Meeting of the American 
Chemical Society at Atlantic City, Sept. 18-19, 1956, and revised by Virginia Allanson. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
03

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



3 1 

Patent Searching in the Field of Rubber 
Technology 

T. A . O'BRIEN1 

The Goodyear Tire & Rubber Co. , Akron, Ohio 

The U. S. Patent Office lists patents on rubber technology 
by its own classification system. The searcher is aided by 
three references to the patent files: the Classification Man­
ual, the Index to Classification, and the Classifications Bul­
letins. All of the patents are cross-referenced. Since rubber 
technology has greatly expanded since World War II, pat­
ents relating to this field have been widely distributed 
throughout the patent files. Elastomers, monomers, catalysts 
and modifiers, and manufacturing methods are arranged ac­
cording to chemical nature. Patents on rubber articles are 
listed under the class for the particular type of article. A 
collection of patents may be obtained from the Patent Office 
and kept up to date by subscribing to the Official Gazette 
of the U. S. Patent Office. 

A n y patent search involves exploring a mass of 3,150,000 United States 
- t V patents, (as of September 29, 1964), not to mention those issued by 
France, Germany, Great Britain, and the smaller industrial countries. 

These patents are being reviewed constantly for several reasons. A n 
inventor may be interested in determining previous work done in a given field, 
and thereby avoid duplication of the work of others. A factory may pursue 
an infringement search among unexpired patents before investing in the manu­
facture and sale of a product or article. Another type of search may be 
conducted to invalidate a patent, previously determined to be infringed, by 
discovering an earlier patent describing the same or a similar thing. 

The Patent Office Examiners continually review patents to verify the 
novelty of the claim in each patent application which comes to them for 
evaluation and decision. This procedure, incidentally, results in adding several 
hundred patents each week. 

1 Deceased. 

510 
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Consequently, this mass of patents must be arranged so that it is possible 
to find a description of a particular process, device, or product with a minimum 
expenditure of time and effort. A t the same time, the arrangement must be 
flexible so that new patents may be continually added without disturbing the 
systematic arrangement. This framework has to embrace the old while standing 
ready to accept the new. This is accomplished by distributing all U . S. patents 
into more than 300 categories or classes, with titles ranging from Abrading to 
Work Holders. Patents on every process, machine, manufacture, or composition 
of matter have a place in these classes. Patents on the automobile, the airplane, 
the radio and television were classified, each as it came along. At the same time, 
the classes devoted to harness and whips were not abolished. 

The titles of these classes do not readily indicate the patents they contain 
relating to rubber, tires, or any of the other main divisions of the rubber 
industry. However, this is only because these titles must be sufficiently general­
ized to embrace a constantly expanding technology. 

In order to make the enormous number of patents easily accessible, the 
Patent Office has provided certain tools for searching the patent files. One 
of these is the Classification Manual . This manual lists the more than 300 
classes mentioned above, with the number and title of each. The classes are 
listed alphabetically and numerically, and according to their distribution in the 
examining groups of the Patent Office. W i t h i n each class the particular subject 
matter is broken down into numbered subclasses. The titles of these subclasses 
are arranged in columns, progressively indented, to indicate the extent to which 
each subclass is generic to, or includes, those below it. To illustrate, in Class 
152, Resilient Tires and Wheels, w i l l be found Subclass 151 relating to Resilient 
Tires and, indented under this, a Subclass 246 relating to Cushion Tires and, 
similarly indented, Subclass 330 relating to Pneumatic Tires. Final ly , below 
and embraced by this last item, is Subclass 349, entitled Inner Tubes, or, more 
specifically, Subclass 350, l imited to those tubes which are fabric-reinforced. 
By using this indentation arrangement we can quickly find the patents we are 
looking for. 

The patent copies are located in the search room of the Patent Office, now 
located in Alexandria, V a . , and are arranged in bundles, one or more to a sub­
class, corresponding to their disposition in the Classification Manual . These are 
accommodated in stacks easily accessible to the searcher. There are about 
50,000 subclasses thus arranged. Many of the patents are cross-referenced, i.e., 
inserted into more than one place in the system so that it may be found under 
two or more subject headings. This improves the chances of finding the patent 
and increases the number of patent copies in these stacks to about nine mill ion. 

The classification system attempts to distribute the patent subject matter 
into divisions and subdivisions which ultimately embrace a small enough number 
of patents to permit scanning of each one. However, one should not assume 
that the broader subclasses are merely guideposts. Each contains patents 
corresponding to its title minus those included by narrower subclasses indented 
below it. Accordingly, each should be investigated as the search is broadened 
to include less pertinent but related patents. 
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Since the Classification Manual titles must be fairly general, they may not 
adequately indicate the placement of certain subject matter. Therefore, the 
Patent Office provides the Index to Classification which lists the subject matter 
alphabetically from Abacus to Zweiback. Using this Index, any desired subject 
may be located, such as rubber or vulcanizing or tires. Indented under the main 
subject, w i l l often be a more specialized heading, such as coating or reclaiming 
under rubber, molds and presses under vulcanizing, or patches and retreading 
under tires. Opposite each of these subjects, is a class and subclass number. 
These numbers direct us to the place in the Classification Manual which indi ­
cates the location of additional pertinent subject matter. 

The Index to Classification, then, directs us alphabetically to the appro­
priate class; and the Manual of Classification enables us to narrow the area by 
proceeding to narrower subclasses with titles which include the subject matter 
we are concerned with. 

Since the brief titles of the classes and subclasses may not be sufficiently 
informative the Patent Office provides another tool, namely, the Classification 
Bulletins. These bulletins contain definitions of each class and its subclasses 
which are listed in the Classification Manual . To illustrate their function, 
suppose that we wish to find patents on synthetic rubber and, in particular, 
patents on Buna-S or G R - S . Looking first in the Index to Classification we 
find, alphabetically, the term "rubber" and, indented under this, the term, 
"synthetic rubber," which directs us to Class 260, Chemistry, Carbon Com­
pounds. Turning now to the Classification Bulletin of Class 260 we find that 
Subclass 2 and indented subclasses are defined as containing patents related to 
the preparation and treatment of the so-called synthetic resins,. Reading the 
definitions of the subclasses indented under Subclass 2, we pass from one to 
another unti l we reach the narrowest definition which w i l l include the objective 
of our search. In this case, we find a note appended to the definition, stating 
that the subclass includes Buna-S or G R - S . 

The Patent Office system of classification constantly undergoes expansion 
and revision as it absorbs a steady influx of new patents. Therefore, classes 
and subclasses and their definitions cannot be fixed. Furthermore, foreign 
patents, in general, are classified according to the system used by the patent 
office of origin. In this respect they w i l l require somewhat different treatment 
if a search is to include them. Therefore, the person who makes the search must 
rely upon his own knowledge and experience to supplement any system of 
classification or manual aid. 

Patents pertaining to the rubber industry are widely distributed throughout 
the classification system. This is because rubber is used as construction material 
for many articles owing to such properties as resilience or corrosion resistance. 
These patents usually must be sought where the article itself is classified, 
whether made of rubber or some other material. However, some classes contain 
more patents related to the rubber industry than do others and a few of these 
w i l l be mentioned. 

Patents on methods and apparatus for collecting natural rubber from the 
tree w i l l be found in Class 47, Plant Husbandry, Subclass 10, Turpentine and 
Rubber, with further subdivision concerned with buckets and spouts and with 
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31. O ' B R I E N Patent Searching 513 

tools. The treatment of natural rubber, collected in this way, is located in 
Class 260, as previously mentioned. This class is so large that a subclass 
within it , Subclass 709, serves in a generic capacity to encompass patents 
concerned with various treatments of natural rubber. Thus, indented under this 
are Subclass 710 related to Reclaiming of Waste Rubber, and Subclass 722 
related to Sponge Rubber. Also within this section of Class 260 are numerous 
subclasses related to vulcanization, as with a new accelerator or a new anti­
oxidant. Again, the subject matter has been subdivided to enable the searcher 
to concentrate on his particular interest. 

Class 18, Plastics, is important to the rubber industry since it includes sub­
classes which contain patents on tire molds and on presses for holding and 
molding rubber while heating and vulcanizing. However, the actual building 
of tires or similar rubber articles w i l l be found in Class 156, which embraces 
Adhesive Bonding and Miscellaneous Chemical Manufacture. Here, under 
separate headings, many methods constituting important units of our industry, 
such as belt making, hose making and tire making, are located. The making of 
golf balls also warrants its own subclass, broken down into still finer subdivisions, 
depending on whether we are concerned with the filling feature or the winding 
feature in making the golf ball . 

Since tires are the sub je jet of patents in Class 152, its subclasses are 
related to various features of rubber tires, such as side walls, carcasses, breaker 
strips, beads, etc. Thus, within the general classification of tires, the search 
may be initiated at the point of greatest interest, as indicated by the subclass 
cities or subclass definitions. 

Another important branch of the rubber industry is represented in Class 36, 
Boots, Shoes and Leggings. This class is liberally sprinkled with subclasses 
calling for items made of rubber. There is a subclass for rubber boots and 
shoes, generally, and another for rubber overshoes, specifically. Sti l l others 
are provided for rubber soles and for cushion heels. Class 150, Cloth, Leather 
and Rubber Receptacles, is mentioned since it covers receptacles in their 
vast variety. Many of these such as key pouches, mail bags, and golf bags set 
in subclasses of their own, may be made wholly or partly of rubber. 

The importance of rubber coatings is reflected by their representation 
in Class 117, Coatings: Processes and Miscellaneous Products. Appropriately 
named subclasses separate coatings according to characteristics which enable 
the searcher to concentrate on one type to the exclusion of others. Thus, there 
is a subclass directed to superposed coatings in which at least one coating 
contains rubber; other subclasses pick out patents having to do with a metal 
base or a wooden base or a paper base, in each case, coated with rubber; or, a 
subclass may select patents in which the coating, of whatever nature, is placed 
on a base which is made of rubber. 

St i l l , another class in which rubber is well represented is Class 267, Spring 
Devices, containing provision for patents on rubber-type lever springs, com­
pound springs and torsion springs. Each of these has a subclass devoted to it, 
so that our search may be limited, for example, to torsion springs made by the 
use of rubber. Patents related to other types of springs are sifted out beforehand. 
Patents on the so-called "air spring" w i l l also be found in this class. 
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The foregoing classes have been mentioned either because they are of 
general interest to the whole rubber industry or because they concern major 
segments of it. Obviously, many kinds of articles made wholly or partly of 
rubber have not been listed, although the Patent Office classification system 
provides a place for each of them. Further, a comprehensive search for patents 
pertinent to a rubber article, such as a tire, may involve investigation of 
other classes in addition to the main class in which the article is found. Thus, an 
exhaustive search on a tire would involve the manner in which it was made, 
individual features of its construction, such as treads and beads, tire-building 
machines and molds, and vulcanization procedures. 

The wide distribution of patents related to various rubber products makes 
it advisable to collect the patented art in" which we are interested. A collection 
of al l patents concerned with tires, boots and shoes, or with an assortment of 
miscellaneous articles, such as belts, hose, mats, floor covering, gaskets, cushions, 
etc., may be started by ordering from all patents in pertinent subclasses from 
the Patent Office. This collection may be kept up to date by entering a standing 
order for al l new patents in those subclasses as they are granted. In addition, 
a wider and more selective choice may be made by subscribing to the Official 
Gazette of the U . S. Patent Office and ordering, weekly, each pertinent patent 
found there. This is conveniently done by estabhshing a deposit account with 
the Patent Office. If patents are ordered by number, books of coupons may be 
purchased, each good for one patent copy. 

In this way, patents may be collected from widely scattered points in 
the Patent Office classification system. This collection may be classified accord­
ing to the needs of the company maintaining it and used to keep abreast of 
developments in the particular branch of the rubber industry to which it relates. 
Of course, it is still advisable to make use of the facilities afforded by the Patent 
Office itself when a complete search is necessary. 

In the past few years abstract services in the English language have become 
available in selected technological fields, presenting details of activities par­
ticularly for Great Britain, Germany, France, South Africa, India, Belgium, Japan 
and the Soviet Union. Searching services have been established in Germany 
and Hol land which can be useful in reviewing the patent art. 

Patents, then, constitute a large and growing source of information. They 
are useful to the worker in research or development and to the company 
making and selling the products of such research and development. From the 
time that Charles Goodyear received his Patent No. 3633 for the vulcanization 
of rubber on June 15, 1844, the rubber industry has made an increasing 
contribution to the patented art. For this reason, patents constitute a valuable 
repository of information on developments in the rubber industry and one which 
is being worked on constantly to keep that information as accessible as possible 
despite the growing difficulties of such a task. 

R E C E I V E D October 1, 1964. Presented on the symposium, "Literature of Rubber," 
sponsored by the Division of Chemical Literature and the Division of Rubber Chem­
istry at the 130th Meeting of the American Chemical Society at Atlantic City, Sept. 
18-19, 1956. Published in limited edition by the Division of Rubber Chemistry and 
reprinted by permission of the Division. 
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Literature of Carbon Black 

H A N N A F R I E D E N S T E I N , BARBARA M . DAVIS, and 
CONSTANCE A. E P P E L 

Cabot Corp., Boston, Mass. 

Carbon black is a finely divided form of carbon produced 
by incomplete combustion or thermal decomposition of 
hydrocarbons and used chiefly as a reinforcing filler for both 
natural and synthetic rubber; other applications are in print­
ing ink, paints and varnishes, plastics, adsorbents, etc. Car­
bon black represents a typical case of a limited field on 
which information is recorded throughout a wide variety 
of sources, varied both in form and subject coverage. Infor­
mation on carbon black is found throughout the literature 
of such materials as rubber, petroleum, plastics, paints, inks, 
and colloids. Information on carbon black manufacture is 
found mainly in patents. 

The point of departure for a literature search on carbon black depends on 
the investigator. A laboratory chemist, believing that carbon black is some 

type of soot, may reach for Chemical Abstracts or for one of the rubber trade 
journals since he knows that carbon black is used in rubber. A literature 
chemist w i l l turn first to an encyclopedia, hopefully Kirk-Othmer's "Encyclo ­
pedia of Chemical Technology." A t present it contains the best and most recent 
general review article on carbon black by W . R. Smith, including a section by 
D . C. Bean on acetylene black, a related product. 

Besides encyclopedias the usual sources of general information are text­
books and review articles. U n t i l the recent publication of "Carbon Black Tech­
nology—Recent Developments" by R. Powell , there was no "text book" on 
carbon black. Mantell's "Carbon and Graphite Handbook" contains several 
pertinent chapters, and Walker's "Chemistry and Physics of Carbon" is another 
useful source. Several other recent books include chapters on carbon black 
technology, and a two-volume reference work, "Les Carbones," was published 
i n 1965, in French. A comprehensive, relatively recent review of carbon black 
technology by Slaniceanu is an excellent source for general background and 
references to the literature, particularly in conjunction with a separate b ib l i -

515 
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ography and other appendices which are obtainable from the librarian of the 
Research Counci l of Alberta. 

Strictly speaking, the term carbon black could be any form of finely 
divided carbon. However, it generally means only those forms of carbon 
which are produced by incomplete combustion or thermal decomposition of 
hydrocarbon gases, vapors or atomized liquids, such as natural gas, Various 
petroleum fractions, or coal tars. W h e n acetylene is the raw material, the 
product is a very finely divided carbon known as "acetylene black." " L a m p ­
black" belongs to the same family as the carbon blacks but is made from l iquid 
hydrocarbons in bulk and, for historical reasons, is usually considered sepa­
rately in the literature. U n t i l the late 1940's the term carbon black was synony­
mous with "gas black," which, in turn, usually meant "channel black." Now, 
it may mean black made from either gas or oil by any of the usual manufactur­
ing processes. Translations, especially from French or Russian, often use the 
term "lampblack" when "carbon black" should be used. Both terms should be 
searched. Sometimes "active carbon black" is used in the German and Russian 
literature to mean carbon black for rubber reinforcement. This should not be 
confused with "active" or "activated" carbon as used in American terminology. 
Incidentally, the German word "Russ" can also mean "soot." 

Three main processes are used to manufacture carbon black proper—the 
channel, furnace, and thermal processes—each of which can be adjusted to 
produce various grades for various purposes. The main consumer of carbon 
black is the rubber industry. For various reasons, many of which are still 
under investigation, carbon black acts as a reinforcing agent, to make both 
natural and synthetic rubber much tougher than unreinforced rubber. Other 
markets for carbon black include printing inks, coatings, plastics, paper, bat­
teries, catalysts, greases, electrodes, metallurgy, propellants, and textiles. In 
many of these applications, carbon black functions as a pigment, and small 
amounts go a long way. 

Economic and Industrial Information 

Once the searcher knows how a material is made, what its properties are, 
and how it is used, he knows where to look for more specific information. His 
next question is: who makes it? The "Rubber Red Book," the standard direc­
tory of the rubber industry, gives a basic list of all U .S . carbon black producers 
as does the "Minerals Yearbook," which also includes plant locations; the 
preprint on carbon black is usually available several months before the whole 
yearbook is published. N e w plants and expansion plans of the industry are 
reported regularly in most of the petroleum periodicals—e.g., Oil and Gas 
Journal, Hydrocarbon Processing, and Petro/Chem Engineer, with summary 
tabulations appearing at regular intervals. Hydrocarbon Processing, for ex­
ample, issues a list of new plants three times a year. Expansion is also reported 
in Chemical ù Engineering News, Chemical Week, and the Oil, Paint and 
Drug Reporter and in the news sections of such journals as Rubber World, 
Rubber Age, and Chemical Engineering. The latter publishes a list of new 
plants and facilities twice a year. Carbon black plants outside the United 
States are also announced in foreign rubber trade publications. Rubber and 
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Plastics Age periodically includes updated lists of carbon black producers in 
the form of removable edge-punched cards. A summary of plant expansion in 
Europe was published in Chemical ir Engineering News (Feb. 22, 1965). 

Production capacities for specific plants of individual companies are given 
in the "Directory of Chemical Producers." News items or detailed descriptions 
of new plants often include capacity data. Production of those carbon black 
plants in Texas which use natural gas as raw material are published monthly 
in Texas Carbon Bhck Report. The figures given in these reports are those of 
the Texas Railroad Commission. 

Total U.S . production, consumption, exports, and imports are reported 
by the U.S . Bureau of Mines. Prices may be found in the Oil, Paint and Drug 
Reporter and, of course, in the price-lists of the suppliers. Rubber Age and 
Rubber World publish the prices of rubber-grade blacks in alternate monthly 
issues. European prices appear in the weekly European Chemical News. 

Good secondary sources of economic and industrial information are the 
loose-leaf "Chemical Economics Handbook" which gives statistics i n convenient 
tabular and graphical form and is updated periodically; the monthly Chemical 
Market Abstracts; and, for current awareness, the weekly Chemical Horizons. 
A brief profile of the U.S . carbon black market was published in the Oil, Paint 
and Drug Reporter (Sept. 7, 1964) and an up-dated version appears in "Chem­
ical Profiles." 

Technological and Scientific Information on Carbon Black Manufacture 

Detailed technological information on carbon black manufacturing proc­
esses, equipment, and processing can be found in patents. A n excellent review 
of carbon black patents is presented in "Carbon Black Technology—Recent 
Developments" by R. Powell . 

The pertinent U.S . Patent Office class and subclasses are listed in the bib­
liography. Some patents on supplementary processing {e.g., collection, pelleti-
zation ) are classed according to the type of operation used, but a cross-reference 
copy w i l l usually be found in one of the carbon black classes also. In searching 
carbon black patents outside the U.S . Patent Office, remember that most of the 
patents on manufacturing and processing of carbon black have been assigned to 
the following companies: Cabot Corp. (formerly Godfrey L . Cabot, Inc. ) , 
Columbian Carbon Co. , Continental Carbon Co. , J . M . Huber Corp. , Phillips 
Petroleum Co. , Sid Richardson Carbon Co. , Thermatomic Carbon Co. , United 
Carbon Co. , and, more recently, Commercial Solvents Corp. and Ashland O i l 
and Refining Co. The most important foreign companies to which carbon black 
patents are assigned are Deutsche Gold-und Silber-Scheideanstalt, known as 
Degussa (Germany) , and Shawinigan Chemicals L t d . (Canada) , manufactur­
ers of acetylene black. Shell International Research Maatschappij (Nether­
lands) and Badische Ani l in & Sodafabrik (Germany) hold a number of foreign 
patents, mostly on collection processes. 

Since in some foreign countries patent applications are not processed as 
rigorously as in the United States, foreign patents based on U.S . applications are 
frequently published several years before the U.S . patent appears. Thus, B e l ­
gian, French and, more recently, Dutch and German patents can sometimes pro-
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vide the first indication of a new process, device, or product developed in the 
U.S . or elsewhere. Derwent Information Service in London publishes several ab­
stract services which are useful in keeping currently aware of such patents. 
Many of the actual patents can also be purchased through Derwent. Some as­
pects of carbon black process technology are covered in the recent Russian 
chemical, petroleum, and rubber literature. M u c h of this is now available in 
English translations. In addition, several papers on the mechanism of carbon 
formation and other fundamental aspects of carbon black technology have ap­
peared in the proceedings of the Conferences on Carbon and of the International 
Symposia on Combustion and in such periodicals as Carbon, Combustion and 
Flame, and Fuel. Occasionally information appears in U.S . Government reports. 
Theses and dissertations are another source of information. A sampling of 
foreign theses is listed in the bibliography. For American theses, Dissertation 
Abstracts is probably the best source. 

As a guide to the current literature on carbon black technology generally, 
Cabot Corp. issues Carbon Black Abstracts, a quarterly abstract bulletin. 
Whi le primarily designed for Cabot personnel and customers, it is occasionally 
made available to others. Other secondary sources (all of which are used in 
the compilation of Carbon Black Abstracts) are listed in the bibliography, under 
Abstracts and Information Services. 

Fundamental Properties of Carbon Black 

Most of the literature on carbon black, apart from patents, is concerned 
with the properties and applications of the product. For example, the surface 
characteristics and other fundamental properties of carbon blacks have been 
studied extensively and have been reported in the rubber and polymer litera­
ture, in the proceedings of the Conferences on Carbon, in Carbon, and in Ameri ­
can, French, German, British, and Russian journals in the fields of physical, 
colloidal, polymer, and general chemistry. The most important are included 
in the bibliography under Periodicals. A basic review paper on surface chem­
istry of carbon black in relation to its reinforcing properties was published by 
Studebaker in 1957. A review article by Heckman on the microstructure of 
carbon black appeared in 1964. In September 1963, a symposium on physical 
chemistry of carbon black was held in France; it included several important 
papers. Proceedings were published in Revue Générale du Caoutchouc and 
also as a separate volume. In July 1964, the Carbon Society of Japan sponsored 
a Symposium on Carbon in Tokyo. Other conferences were sponsored by the 
Société de Chimie Physique in 1960 and by the Society of Chemical Industry, 
London, in 1957 and 1965. 

Work on the physiological effects of carbon black has been reported in 
medical journals such as Archives of Environmental Health. 

Rubber Applications 

Since the rubber industry is the largest user of carbon black (approxi­
mately 9 5 % ), a large proportion of the literature appears in the scientific and 
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trade journals on rubber and other polymers; the most important of these are 
included in the bibliography. Kautschuk und Gummi and Revue Générale du 
Caoutchouc also contain abstract sections which are useful secondary sources 
of the foreign journal and patent literature. Incidentally, many articles in 
Revue Générale du Caoutchouc have recently appeared in both French and 
English. The Russian Kauchuk i Rezina is being translated into English, but 
the English version does not appear for about a year. A large proportion of 
the articles in Rubber Chemistry and Technology are reprints or translations. 

Other important sources are the various international conferences and 
symposia on rubber technology. Secondary sources which are sometimes help­
ful in locating rubber literature are the Annual Reports of the Progress of 
Rubber Technology and the Bibliography of Rubber Literature; the latter is 
published biennially, but very late, by the Division of Rubber Chemistry of the 
American Chemical Society. The latest volume at present covers the l it ­
erature for 1963-64. A more up-to-date version may eventually result from 
the polymer information retrieval project established experimentally at the 
Center for Information Systems, University of Akron, in 1965. This Center cur­
rently publishes two weekly abstract bulletins, Polymer Literature Abstracts 
and Polymer Industry News, and maintains a computer-based information re­
trieval system, from which subscribers can obtain bibliographies on demand. 
This system covers only the periodical literature, where as Chemical Abstracts 
Service offers similar services based on both patents (Post-P) and journals 
(Post-J). As a guide to the current as wel l as the older rubber literature there 
is RAPRA Abstracts, an excellent abstract journal published by the Rubber and 
Plastics Research Association of Great Britain. 

Good review articles appear in Rubber Reviews, which is the December 
issue of Rubber Chemistry and Technology. Several examples are included in 
the bibliography under Reviews. There is one recent textbook on rubber rein­
forcement, edited by Kraus, and chapters on this subject are included in many 
books on rubber technology (e.g., the text by Naunton) . 

Information on carbon black properties and applications also appears in 
technical brochures issued by manufacturers and consumers. Bulletins of the 
major rubber companies, in particular, frequently include recipes and proper­
ties of rubber composition for specific applications. They are too numerous to 
be listed in the bibliography. A good secondary source for specific rubber 
compositions is the Rubber Formulary, issued as extracted data on coded edge-
notched cards. The Rubber Formufory also includes formulations used by the 
rubber industry to meet specifications and standards issued by various organi­
zations. Besides individual companies, the most important of these are the 
American Society for Testing and Materials and the British Standards Institution. 

Specifications for al l types of industries are also issued by the U .S . Gov­
ernment. A selection is included in the bibliography. 

Non-rubber Applications 

A few articles on carbon black appear in the trade journals of the ink, 
paint, and plastics industries and in the proceedings of conferences such as the 
F A T I P E C Congress. However, information on carbon black in these applica-
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tions is usually incidental in articles on some wider aspect. Not much of it is 
indexed under carbon black in Chemical Abstracts or elsewhere. In these areas 
it is especially useful to scan the current trade journals as wel l as current issues 
of Chemical Titles, Chemical Abstracts, and RAPRA Abstracts and to i n ­
dex relevant articles for future retrieval from the point of view of the carbon 
black manufacturer and user. Patents are another source of information on 
special applications. A comprehensive review of the applications of carbon 
black outside the rubber industry was originally presented as a sales talk by 
I. Drogin of United Carbon Co . and subsequently published (see Reviews). 

This paper makes no attempt to give a comprehensive survey of the 
literature of carbon black, which currently amounts to about 1000 items per 
year, including patents. Rather, it is a guide to the carbon black literature and 
suggests how to make a comprehensive search of various aspects of carbon black 
technology. 

B I B L I O G R A P H Y 

Sources of Technical and Scientific Information 

Reviews 
Drogin, I., "Carbon Black as a Pigment—A Survey of the Role of Carbon Black in 

Non-rubber Industries," Color Eng. 2, 12-32 (March 1964), 172 refs. 
Heckman, F. Α., "Microstructure of Carbon Black," Rubber Chem. Technol. 37, 1245-

1298 (1964), 92 refs. 
Hess, W. M., Ford, F. P., "Microscopy of Pigment-Elastomer Systems," Rubber Chem. 

Technol. 36, 1175-1229 ( 1963), 119 refs. 
Slaniceanu, R. D., "Carbon Black Technology," Proc. Symp. Alberta Petrochem. Ind., 

1962, p. 111-133 (Research Council of Alberta, Contribution 171). Extensive 
appendices, including a selective bibliography, available from Librarian, Research 
Council of Alberta, Edmonton, Alberta, Canada. 

Smith, W. R., Bean, D. C., "Carbon Black," "Kirk-Othmer Encyclopedia of Chemical 
Technology," A. Standen, ed., 2nd ed., vol. 4, Wiley (Interscience), New York, 
1964, p. 243-282. 94 refs. 

Stickney, P. B., Falb, R. D., "Carbon Black-Rubber Interactions and Bound Rubber," 
Rubber Chem. Technol. 37, 1299-1340 (1964), 128 refs. 

Studebaker, M. L., "The Chemistry of Carbon Black and Reinforcement," Rubber 
Chem. Technol. 30, 1400-1483 (1957), 146 refs. 

Books and Chapters 
Mantell, C. L., "Industrial Carbon and Graphite Handbook," Wiley (Interscience), 

New York, 1968, 538 pp. 
Morton, M., ed., "Introduction to Rubber Technology," Reinhold Publishing Corp., 

New York, 1959. (Chap. 8; "Carbon Black," J. W. Snyder, M. H. Leonard, p. 172-
212). 

Naunton, W. J. S., ed., "The Applied Science of Rubber," Arnold, London, 1961. 
(Chap. 7 on rubber reinforcement: Part 1, Theoretical and basic principles of rein­
forcement, by A. F. Blanchard, pp. 414-474; Part II, Practice and technology of 
reinforcement by C. H. Leigh-Dugmore, pp. 475-505). 

Powell, R., "Carbon Black Technology—Recent Developments," Noyes Development 
Corp., Park Ridge, N. J., 1968, 242 pp. 

Kraus, G., ed., "Reinforcement of Elastomers," Interscience, New York, 1965, 611 pp. 
Ryerson Institute of Technology, "Course in Advanced Rubber Technology," Toronto, 

Canada, 1961 (Part I includes: Lecture No. 8, Carbon black manufacture and 
basic properties, by C. W. Sweitzer, pp. 198-221; Lecture No. 9, Properties and 
performance of carbon black, by Ε. M. Dannenberg, pp. 222-252). 
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Steiner, H., ed., "Introduction to Petroleum Chemicals," Pergamon Press, London, 
1961 (Chapter on carbon black, by B. Thorley, pp. 162-194). 

Groupe Francais d'Etudes des Carbones, "Les Carbones," Masson et Cie., Paris, 1965 
(2 vols., includes three chapters on carbon black, by J. B. Donnet). 

Walker, P. L., ed., "Chemistry and Physics of Carbon," Vol. 1, Arnold, London, 1965, 
250 pp. (Monograph series of Recent Advances). 

Conference Proceedings 
American Carbon Committee Conferences on Carbon: 1st, 1953, and 2nd, 1955, 

Buffalo, Proceedings published by University of Buffalo, 1956; 3rd, Buffalo, 1958, 
Pergamon Press, 1959; 4th, Buffalo, 1960, Pergamon Press, 1960; 5th, Pennsylvania 
State University, University Park, Pa., 1961, Macmillan, vol. 1, 1962; vol. 2, 1963; 
6th, Pittsburgh, Pa., 1963, published in Carbon 1 (Oct. 1963). 

Symposium (International) on Combustion, 8th, California Institute of Technology, 
Pasadena, Calif., 1960, Williams & Wilkins, Baltimore, Md., 1962; 9th, Cornell 
University, Ithaca, New York, 1962, Academic Press, New York, 1963. 

Symposium on Physical Chemistry of Carbon Black, Mulhouse, France, Sept. 1963, 
Proceedings in: Rev. Gen. Caoutchouc 41 (March 1964). 

F.A.T.I.P.E.C. (Federation d'Associations de Techniciens des Industries des Peintures, 
Vernis, Emaux et Encres d'Imprimerie de l'Europe Continentale), 6th Congress, 
Wiesbaden, Germany, 1962; 7th Congress, Vichy, France, 1964, Verlag Chemie, 
Weinheim, Germany. 

International Institute of Synthetic Rubber Producers, 5th annual meeting, Tokyo, 
Japan, 1964. Selected papers published in Revue Generale du Caoutchouc, 1964. 

International Rubber Conference, Washington, D. C., 1959, Proceedings, American 
Chemical Society, Washington, D. C., 1959, 616 pp. 

International Rubber Conference, Paris, France, 1962, Proceedings, Societe d'Editions 
Technique Continentale, 1963, 370 pp. 

International Rubber Conference, Brighton, England, 1967, Proceedings, Maclaren, 
London, 1968. 

International Synthetic Rubber Symposia, Papers to Third Symposium, London, 1964, 
published concurrently in Rubber and Plastics Age (London) and Rubber Age 
(New York). 

Rubber Technology Conferences, Institution of the Rubber Industry, London: 1st, 
1938; 2nd, 1948; 3rd, 1954; 4th, 1962 (pub. 1963). 

Societe de Chimie Physique, 10th meeting, "Structure of Graphite and Kinetics of its 
Reactions," Proceedings in: J. Chimie Physique 57, No. 10 (Oct. 1960) and 58, 
No. 1 (Jan. 1961). 

Society of Chemical Industry, "Industrial Carbon and Graphite," London, 1957 (Pub. 
1958); second conference, London, 1965. 

Sveriges Gummitekniska Forenings (Swedish Institution of Rubber Technology), 
"Symposium on Mixing Technique with Special Emphasis on Dispersion," Falsterbo, 
Sweden, 1964 (SGF Publ. 24). 

Theses (Foreign) 
Bouland, J. C., "Electron Microscope Study of Oxidized Carbon Black," Ph.D. Thesis, 

Strasbourg University, 1964, 86 pp. 
Davies, T., "The Granulation of Carbon Black," Ph.D. Thesis, Victoria University of 

Manchester, May 1960, 136 pp. 
Dworjanyn, O., "Studies on the Abrasion Reinforcement of Carbon Black Blends of 

Elastomers," M.S. Thesis, University of New South Wales, Australia, 1962, 227 pp. 
Narasimhan, K. S., "Kinetics of Soot Formation in a Turbulent Combustion System 

with Methane," Ph.D. Thesis, University of Sheffield, April 1964, 101 pp. 

Manufacturers' Literature 
Cabot Corp., 125 High St., Boston, Mass. 02110: 

Technical Reports, RG-series. 
Miscellaneous technical bulletins. 

Columbian Carbon Co., 380 Madison Ave., New York, Ν. Y. 10017: 
Technical Service Reports. 
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"Carbon Black for Protective and Decorative Coatings," L. J. Venuto, 1953 
(looseleaf). 

"Columbian Carbons in Natural and Synthetic Rubbers," Vol. 1, 1954; Vol. 2, 
1957 (looseleaf). 

"Columbian Colloidal Carbons for Ink," L. J. Venuto, 1956 (looseleaf). 
"Columbian Colloidal Carbon Series" (Reprints of published articles). 

J. M. Huber Corp., 630 Third Ave., New York, Ν. Y. 10017: 
"Huber Rubber Products Manual," 1958-
Miscellaneous technical bulletins. 

Phillips Petroleum Co., Rubber Chemicals Division, 318 Water St., Akron, Ohio 
44308: 

Rubber Chemicals Bulletins (formerly issued as Philblack Bulletins). 
"Philblack and Philprene Formulary" (looseleaf). 

United Carbon Co., 410 Park Ave., New York, Ν. Y. 10022: 
Preliminary application reports. 
Product data. 
"Techniques" (Vol. 1, 1964 on). 

Specifications and Standards 
American Society for Testing and Materials, "Book of ASTM Standards," Philadelphia, 

Part 28 of 1967 ed. includes rubber and carbon black, annual. 
British Standards Institution: 

BS-284: carbon black for paints (1952). 
BS-903: Part Β 14: methods of testing vulcanized rubber; determination of car­

bon black (1964). 
BS-1714: Part 1: handling carbon black; loading and stowing in ships (1951). 
BS-1714: Part 2: discharge from ships and inland transportation (1952). 
2D-30: Amendment CF 7329: carbon black (for aircraft dope) (Jan. 1941). 

U.S. Federal Specifications: 
TT-P-343: pigment, carbon-black, dry (Jan. 1959). 
TT-P-350a: pigment, lampblack-dry (Sept. 1961). 
TT-P-381c: pigments-in-oil; tinting colors (Sept. 1955) (includes carbon black 

and lampblack). 
U.S. Military Specifications: 

MIL-C-00306A: carbon black, dry (for use in explosives). 
MIL-C-11403A: carbon, technical (carbon blacks). 
U.S. Military Standard: MS-36030: carbon black, dry (for use in explosives). 
U.S. Signal Corps., SCL-3129:1950, technical requirements for carbon black, 

military battery grade. 
Periodicals 
American Ink Maker, McNair-Dorland Co., 254 West 31st St., New York, Ν. Y. 

10001, monthly. 
Archives of Environmental Health, American Medical Association, 535 North Dear­

born St., Chicago, Ill. 60610, monthly. 
Carbon, Pergamon Press, 4401 21st St., Long Island City, Ν. Y. 11101, quarterly. 
Chemical Engineering, McGraw-Hill Book Co., 330 West 42nd St., New York, Ν. Y. 

10036, biweekly. 
Chemical and Engineering News, American Chemical Society, 1155 Sixteenth St., 

N.W., Washington, D. C. 20036, weekly. 
Chemical Week, McGraw-Hill Book Co., 330 West 42nd St., New York, Ν. Y. 10001, 

weekly. 
Combustion and Flame, Butterworth & Co., Ltd., 88 Kingsway, London WC2, Eng­

land, quarterly. 
Comptes Rendus, Academie des Sciences, Gauthier-Villars Imprimeur-Libraire, Quai 

des Grandes-Augustins 55, Paris 6e, weekly. 
Doklady Akademii Nauk SSSR (Proceedings of the Academy of Sciences of the USSR, 

Chemistry Section), Consultants Bureau Enterprises, Inc., 227 West 17th St., New 
York, Ν. Y. 10001, bimonthly. 

European Chemical News, Heywood-Temple Industrial Publications, Ltd., Bowling 
Green Lane, London EC1, England, weekly. 

Fuel, Butterworth & Co., Ltd., monthly. 
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Hydrocarbon Processing-Petroleum Refiner, Gulf Publishing Co., Box 2608, Houston, 
Tex. 77001, monthly. 

Industrial and Engineering Chemistry, American Chemical Society, monthly; Funda­
mentals, quarterly; Product Research and Development, quarterly. 

Journal de Chimie Physique et de Physicochimie Biologique, Societe de Chimie 
Physique, 11 rue Pierre-Curie, Paris 5e, monthly. 

Journal of Applied Physics, American Institute of Physics, 335 East 45th St., New 
York, Ν. Y. 10001, monthly. 

Journal of Applied Polymer Science, Interscience Publishers, 605 Third Ave., New 
York, Ν. Y. 10001, monthly. 

Journal of the Chemical Society, Burlington House, Piccadilly, London W1, England, 
monthly. 

Journal of the IRI, Rubber and Technical Press, Ltd., 25 Lloyd Baker St., London 
WC1, England, bimonthly. 

Journal of the Oil & Colour Chemists' Association, Wax Chandlers' Hall, Gresham St., 
London EC2, England, monthly. 

Journal of Physical Chemistry, American Chemical Society, monthly. 
Journal of Polymer Science, Interscience publishers, monthly. 
Kauchuk i Rezina (Soviet Rubber Technology), translation available from Rubber 

and Plastics Research Association of Great Britain, Shawbury, Shrewsbury, Shrop­
shire, England, monthly. 

Kautschuk und Gummi-Kunstoffe Asbest, Verlag für Radio-Foto-Kinotechnik, GmbH, 
141-167 Eichborndamm, Berlin-Borsigwalde, Germany, monthly. 

Kolloidnyi Zhurnal (Colloid Journal), Consultants Bureau Enterprises, Inc., monthly. 
Materials Research and Standards, American Society for Testing and Materials, 1916 

Race St., Philadelphia, Pa. 19104, monthly. 
Modern Plastics, 575 Madison Ave., New York, Ν. Y. 10001, monthly. 
Nippon Gomu Kyokaishi (Journal of the Society of Rubber Industry; Japan), 6 Shi-

bashimbashi, Minatoku, Tokyo, Japan, monthly. 
Oil and Gas Journal, Petroleum Publishing Co., 211 South Cheyenne Ave., Tulsa, 

Okla. 74103, monthly. 
Oil, Paint and Drug Reporter, Schnell Publishing Co., 100 Church St., New York, 

Ν. Y. 10007, weekly, 
Paint and Varnish Production, Powell Magazines, Inc., 855 Avenue of the Americas, 

New York, Ν. Y. 10001, monthly. 
Paint Manufacture, Leonard Hill, Ltd., The Tower, Brook Green Rd., Hammersmith, 

London W6, England, monthly. 
Petro/Chem Engineer, Petroleum Engineer Publishing Co., Davis Bldg., Box 1589, 

Dallas, Tex. 75221, monthly. 
Revue Generale du Caoutchouc et des Plastiques, 42 Rue Scheffer, Paris 16e, France, 

monthly. 
Rubber Age, Palmerton Publishing Co., 101 West 31st St., New York, Ν. Y. 10001, 

monthly. 
Rubber and Plastics Age, Rubber and Technical Press, Ltd., Gaywood House, Great 

Peter St., London SW1, England, monthly. 
Rubber Chemistry and Technology, Division of Rubber Chemistry, American Chemi­

cal Society, Prince and Lemon Sts., Lancaster, Pa. 17601, quarterly. 
Rubber Journal, Maclaren Group, Davis House, 69-77 High St., Croyden, Surrey, 

England, monthly. 
Rubber World, Bill Brothers Publishing Corp., 630 Third Ave., New York, Ν. Y. 

10001, monthly. 
SPE (Society of Plastics Engineers) Journal, 65 Prospect St., Stamford, Conn. 06904, 

monthly. 
Transactions of the Faraday Society, 6 Gray's Inn Square, London WC1, England, 

monthly. 
Transactions and Proceedings of the Institution of the Rubber Industry, name changed 

to Journal of the IRI, which see. 
Zhurnal Fizicheskoi Khimii (Russian Journal of Physical Chemistry), translation 

available from the Chemical Society, Burlington House, Piccadilly, London W1, 
England, monthly. 
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Abstracts and Information Services 
Annual Reports on the Progress of Rubber Technology, Institution of the Rubber 

Industry, 4 Kensington Palace Gardens, London, England, annual. 
Bibliography of Rubber Literature, Division of Rubber Chemistry, American Chemical 

Society, Prince and Lemon Sts., Lancaster, Pa. 17601, biennial. 
Carbon Black Abstracts, Technical Information Service, Cabot Corp., 38 Memorial 

Dr., Cambridge, Mass., quarterly (limited distribution; no published indexes). 
Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Wash­

ington, D. C. 20036, weekly. 
Year Section 
1912 21. Fuels, Gas & Coke 

22. Petroleum, Asphalt, Coal Tar, & Wood Products 
1915 21. Fuels, Gas, Tar, & Coke 

22. Petroleum, Asphalt, & Wood Products 
1961 21. Fuels & Coal Products 
1962 53. Coal & Coal Derivatives 
1963 26. Coal & Coal Derivatives 
1967 52. Coal & Coal Derivatives 

Chemical Titles, American Chemical Society, biweekly (no indexes). 
Derwent Belgian Patent Reports, published irregularly in two sections, Delayed and 

Non-delayed, Derwent Information Service, Rochdale House, Theobalds Rd., Lon­
don WC1, England (no indexes). 

Dissertation Abstracts, University Microfilms, Inc., 313 North First St., Ann Arbor, 
Mich., monthly. 

Fuel Abstracts, published for Department of Scientific and Industrial Research, Fuel 
Research Station, by Her Majesty's Stationery Office, London, monthly. 

Polymer Literature Abstracts, Center for Information Systems, University of Akron, 
Akron, Ohio, weekly. 

Post-J, Chemical Abstracts Service, Columbus, Ohio biweekly (also on magnetic tape). 
Post-P, Chemical Abstracts Service, biweekly (also on magnetic tape). 
RAPRA Abstracts, Rubber and Plastics Research Association of Great Britain, Shaw-

bury, Shrewsbury, Shropshire, England, monthly. 
Rubber Formulary, abstracts on edge-notched punched cards, issued by the Rubber 

Formulary, 2811 Adeline St., Oakland, Calif., monthly. 
U.S. Government Research & Development Reports, published for the Clearinghouse 

for Federal Scientific and Technical Information (formerly Office of Technical 
Services) by Superintendent of Documents, Washington, D. C. 20402, semimonthly. 

Official Gazette, published for the U.S. Patent Office by Superintendent of Documents, 
weekly. 

Sources of Economic Information 

Books 
"Chemical Economics Handbook," Stanford Research Institute, Menlo Park, Calif., 

looseleaf. 
"Chemical Profiles," Schnell Publishing Co., New York, Ν. Y., loose leaf. 
"Directory of Chemical Producers," Stanford Research Institute, Menlo Park, Calif., 

looseleaf. 
"Rubber Red Book," directory of the rubber industry, Rubber Age (Palmerton), New 

York, annual. 

"Minerals Yearbook," U.S. Bureau of Mines, Washington, D. C., annual. 

Abstracts and Periodic Data Compilations 
Chemical Horizons, published in two parts: North American Report and Overseas 

Report, Chemical Horizons, Inc., 274 Madison Ave., New York, Ν. Y., weekly (no 
indexes). 

Chemical Market Abstracts, Chemical Horizons, Inc., monthly. 
Polymer Industry News, Center for Information Systems, weekly. 
Texas Carbon Black Report, R. W. Byram & Co., Austin, Tex., monthly. 
U.S. Bureau of Mines, Mineral Industry Surveys: Carbon Black (monthly) and Carbon 

Black (annual). 

Sources of Economic Information 

Books 
"Chemical Economics Handbook," Stanford Research Institute, Menlo Park, Calif., 

looseleaf. 
"Chemical Profiles," Schnell Publishing Co., New York, Ν. Y., loose leaf. 
"Directory of Chemical Producers," Stanford Research Institute, Menlo Park, Calif., 

looseleaf. 
"Rubber Red Book," directory of the rubber industry, Rubber Age (Palmerton), New 

York, annual. 
"Minerals Yearbook," U.S. Bureau of Mines, Washington, D. C., annual. 

Abstracts and Periodic Data Compilations 
Chemical Horizons, published in two parts: North American Report and Overseas 

Report, Chemical Horizons, Inc., 274 Madison Ave., New York, Ν. Y., weekly (no 
indexes). 

Chemical Market Abstracts, Chemical Horizons, Inc., monthly. 
Polymer Industry News, Center for Information Systems, weekly. 
Texas Carbon Black Report, R. W. Byram & Co., Austin, Tex., monthly. 
U.S. Bureau of Mines, Mineral Industry Surveys: Carbon Black (monthly) and Carbon 

Black (annual). 
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Patents 

The following U.S. patent class and subclasses contain information on carbon 
black. 
Class: Subclass 

23: 209.1-209.9; 259.5-259.9; 314 
RECEIVED March 15, 1965. Based on a paper presented before the Division of Chem­
ical Literature at the 124th meeting of the American Chemical Society at Chicago, 
Sept. 7, 1953. Updated 1968. 
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The Literature of the Coal Carbonization 
Industry 

GILBERT THIESSEN1 

Research Department, Koppers Co., Inc., Monroeville, Pa. 

The reasons for studying the literature of an industry can 
be: (1) to learn the history and current state-of-the-art of 
that industry; (2) to find a specific fact; or (3) to build up a 
reference literature collection to serve the first two purposes. 
This review treats the literature of coal carbonization 
with the basic principles of literature searching in mind. 
The keys to the literature, namely reviews, monographs, 
and abstract collections are stressed since these will lead 
into the technical periodical literature. The periodical lit­
erature is reviewed critically for those who wish to build 
up reference collections in this field by the most effective 
use of funds available. 

The coal carbonization industry began in England in 1709 when coke from 
coal replaced charcoal for iron making. B y 1781 by-product recovery of tar 

was underway even though there were few commercial markets for it at the 
time. Tar disposal became a serious problem, however, with the advent of the 
gaslight industry in 1813 but was finally resolved in 1845 by such end-uses as 
wood preserving, road construction, and waterproofing of cloth. England's 160 
years of development in the carbonization industry was halted ironically enough 
after the discovery of the first synthetic dyestuff made from coal tar in 1856. 
This "coal-tar" dye industry flourished until 1873 when its founder, W . H . 
Perkin, withdrew from active interest and sold his works. Modern chemists 
who had found inspiration in England returned to Germany. 

In 1869 Germany adopted the "coal-tar" dye industry and developed it 
rapidly. This development coupled with the adoption of the by-product 
recovery oven established Germany as the world's dominant organic chemical 
manufacturer by 1914. Hence, the early literature of coal carbonization is 
essentially British and German. 

1 Deceased. 
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The advent of W o r l d War I dramatically changed the markets for coal 
tar, light oil , and their products. It was at this time that the U . S. chemical 
industry began its real growth, the by-product coke industry being the major 
and almost exclusive source of aromatic chemical raw materials until W o r l d 
War II. A t that time the petroleum industry stepped in as a co-producer of 
aromatic chemicals, but coal carbonization remained firmly established as 
the producer of competitive pitch-products for most applications. 

Because the objectives of this industry were quite different at various times 
in its history, the nature of its literature also varied. Since low-temperature tars 
were processed differently from high-temperature tars, separate literatures 
concerning each have developed. A highly developed system of specifications 
and test methods has been developed for tar products. It should be noted that 
although the synthetic dyestuff industry began with products recovered from 
coal tar, the very extensive literature of that industry w i l l not be discussed in 
this chapter. 

This literature discussion includes coal carbonization and its products, 
including tar, light oi l , gas, and by-product ammonia products. The references 
have been grouped as follows: encyclopedias and handbooks; abstract, informa­
tion, and index services (including general abstracts, specialized abstracts, 
reviews and indexes, and other related sources of abstracts); journals; govern­
ment publications; specifications and test methods; books (including general 
coal chemistry and technology, carbonization, carbonization equipment and 
coke, coal gas manufacture, tar technology, and light oil technology); symposia 
and proceedings; patents; and commercial literature (trade literature, bulletins, 
house organs, advertisements, and prospectuses). 

Encyclopedias and Handbooks 

Encyclopedias give condensed summaries of subjects, usually from the 
standpoint of a general rather than a specialized interest. The entries concern­
ing the coal carbonization industry in the larger technical encyclopedias ade­
quately answer questions of general interest. 

The more important modern handbooks having entries concerning the 
industry are listed in the bibliography. 

Handbooks collect, organize and correlate the facts and figures essential 
to the operations of a technology, making such data readily available. Whi le 
the data relating to fundamental constants change little with time, the informa­
tion relating to "practical" operations becomes obsolete quickly in our rapidly 
moving technology. M u c h of the information in the handbooks of the manu­
factured gas industry is mainly of historical interest today. 

Abstract, Information and Index Services 

While Chemical Abstracts and Chemisches Zentralblatt, particularly in 
later years, had as their objectives the indexing and abstracting of a l l articles 
on the chemical aspects of coal carbonization, there is a wide range of trade, 
technological, and engineering literature concerning the industry which con-
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cerns aspects other than chemical and which are, therefore, outside the scope 
of these services. The literature of coal carbonization is indexed by specialized 
indexes, reviews, and abstract serials. Some phases of searching can be more 
easily carried out using these specialized services than by using the more inclu­
sive general abstract journals. The most useful abstract, review, and index 
journals and serials concerning the industry are listed here. 

Other Sources of Abstracts Relating to Coal Carbonization 

The more important trade and technical journals in the field carry digests, 
reviews, and abstracts of papers presented at technical meetings soon after the 
meeting has occurred; abstracts of journal articles and patents; and reviews of 
books and annual reports of companies. The bibliography lists the names of 
journals which should be searched regularly for this purpose, as wel l as for 
original articles. 

Journals 

The list of journals in the bibliography includes those which now, or in 
the past, have carried the bulk of the literature relating to coal carbonization 
products. It does not include a number of minor journals in the less frequently 
used languages. Also, it does not include the common technical journals in the 
chemical and engineering fields because: (1) it is assumed that technical 
libraries of even moderate size w i l l have them, or that they w i l l be available 
readily to the reader; and (2) while they may carry important articles in the 
field, such articles are indexed by and abstracted in the commonly available 
abstract journals. Examples of such journals are: Industrial i? Engineenng 
Chemistry, Chemical Engineering Progress, Chemistry and Industry, Chemical 
Engineering, and Chemical Week. 

Publication details of the listed journals may be found in several lists 
published by abstracting and indexing services, for example, by Chemical 
Abstracts ( I ) , Chemisches Zentralblatt (5, 6); in Ulrich*s Periodicals Directory 
(8), and The Standard Periodical Directory (7). 

Government Publications 

A major portion of the research on coal carbonization in the last half 
century has been carried on in the United States and abroad by government 
organizations or by organizations which were sponsored or aided by govern­
ments. Whi le the research of these organizations has resulted in many journal 
articles, the more significant and definitive reports and reviews of such work 
are found in their serial and special reports. The government organizations 
most active in the field of coal carbonization are listed by countries. The 
latest lists of publications should be consulted for titles of interest. Many of 
these government publications are major works and deserve separate listings 
as books or monographs. They are sometimes the most authoritative available 
sources of information. Many of the more important older publications are out 
of print and difficult to buy. They should be available for reference in 
depository libraries. 
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Specifications and Test Methods 

The methods for evaluating coal and its carbonization products are largely 
empirical. Because of the commercial importance of these materials there has 
been a need for standardizing and precisely defining methods. Unfortunately, 
unti l recently, these efforts have been only on a national or local scale. In recent 
years the International Organization for Standardization has been very active 
in the standardization of coal evaluation, analysis, and classification methods. 
The bibliography includes the publications of the more important national and 
international standardizing agencies and some individual compilations of 
methods. The list does not include individual issues of government or other 
serial publications, many of which are fundamental references in this area. 
Such publications may readily be found by references to the indexed lists of 
such serials. 

Books 

Compared with some of the newer technologies, the older technology 
of coal carbonization has a relatively small literature in book form. Its older 
literature is essentially British and German, plus a few volumes in French and 
Italian. After W o r l d W a r I, works from the United States were issued, and 
after W o r l d W a r II , an appreciable number of books in Russian appeared. 
M u c h of the Russian literature reproduces or repeats the earlier Western litera­
ture, but some of the newer material is quite advanced and worthwhile. Walter 
Farr (3) has made a thorough and excellent review and bibliography of Russian 
material from 1946 to 1962 including a chronological listing of books. Many of 
the more recent "books" in all languages are collections of papers presented at 
symposia and w i l l be treated in a separate section. 

The bibliography lists the more important historical classics and mod­
ern volumes other than those in Russian listed by W . Farr. It does not include 
major government publications series, many of which rank superior in content 
and reliability to many "books" on corresponding subjects. 

Symposia and Proceedings 

Symposia provide an incentive for review and state-of-the-art papers and 
progress reports in a specific area for presentation and discussion. The common 
practice of publishing such papers in collected form has made them conveniently 
available. Some of the more important of such symposia volumes in which coal 
carbonization is discussed are listed in the bibliography. 

Patents 

The "Letters Patent for Inventions" issued by the industrially important 
countries of the world form a very valuable but very troublesome and frustrating 
part of the technical literature. In most industrial organizations the maintenance 
and indexing of patent collections is a function of the company patent depart­
ment since it is they who can be expected to need them most. 
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It is usually of secondary importance to an industrial or technical library 
to have complete collections of patents in their fields of activity. Of primary 
importance is having available the systems which index and abstract the patents 
of interest to their readers. The individual patents of special interest can then 
be obtained in printed or copied form from the various collections of patents 
maintained in depository libraries or from the issuing patent offices. 

Suggested procedures for searching the U . S. and foreign patent literature 
have been presented which, while directed primarily toward chemical literature, 
w i l l serve equally wel l the technology of coal carbonization. (4).. 

Chemical Abstracts is a very useful and convenient, though not complete 
index to the patent literature of coal carbonization. A useful index to the 
chemical aspects of coal carbonization since 1950 is the Uniterm Index to U.S. 
Chemical Patents, published by Information for Industry, Inc., 1000 Con­
necticut Ave. , N . W . , Washington, D . C. 20036. The patents relating to coal 
tar chemistry and technology are covered by the Review of Coal Tar Technology 
of The Coal Tar Research Association. 

The Derwent Patents Manual, 1964, 68 pages, available from Derwent 
Publications, L t d . , London is an excellent recent review of the patent pro­
cedures of the industrially important countries of the world. It also describes 
procedures for the public inspection of applications possible in certain coun­
tries, the availability and procedures for obtaining copies of patents and search 
procedures and rules. 

A number of the technical and trade journals carry selected, classified 
and/or annotated lists of patents in their fields of interest issued by their own 
and foreign countries. For some countries, such listings give more prompt 
announcements of newly issued patents than do the official bulletins. 

Derwent Publications, L t d . , Theobalds Road, London, England publishes 
broadly classified lists of abstracts in Engl ish of a l l British and German patents 
and of Belgian, French, and Japanese patents in the chemical field. In addition, 
virtually complete translations of al l Russian patents are published. The patents 
relating to coal carbonization are found mainly in the chemical classes. 

Patents relating to coal carbonization and its products are widely scattered 
among the classes of patents established by the U . S. Patent Office. The more 
important classes and subclasses of interest for coal carbonization are listed in 
the bibliography. 

Commercial Literature: Trade Literature, House Organs, 
Advertisements, and Prospectuses 

Trade literature is a useful part of the chemical literature; it provides much 
valuable information that is not available elsewhere. It is the primary source 
of information about commercially available chemicals, materials, processes, 
appliances, equipment, and apparatus; in the case of new ones, it is the only 
source for a considerable period of time. These publications, also, frequently 
contain technical information that appears much more tardily, if at a l l , i n books 
and professional journals. 

The above statement made by Crane, Patterson and Marr (2) at the 
beginning of their Chapter 6 on "Trade Literature" is especially val id for the 
literature of coal carbonization and coal chemicals. Many of the larger public 
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and institutional libraries have collections of such material. Trade and industrial 
libraries should acquire, index, and file such material for the benefit of their 
clients. Further, it is not always desirable to throw away older literature and 
advertisements which have been replaced by newer versions. The older mate­
rial describes qualities of materials previously available, and illustrates older 
constructions and styles otherwise not recorded. It also gives data for dis­
continued products and models. Attention to this part of a library should not 
be overlooked. 
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1949; 2nd ed. in preparation. "Coal" and "Carbonization." 
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Inc., New York, "Coal," "Coal Chemicals," "Coal Gasification," "Coke." 

Thorpe, J . F. and Whitely, M . A , eds, "Thorpe's Dictionary of Applied Chemistry," 
4th e d , Longmans, Green and C o , London, New York, 1939. "Coal Tar," "Coke 
Manufacture and the Recovery of By-Products." 

"Ullmanns Encyklopâdie der Technischen Chemie," Urban & Schwarzenberg, Munich, 
3rd e d , 1958. See long and detailed section "Kohleveredlung," 407 pages, which 
includes long sections on high- and low-temperature coal carbonization and pitch 
coking, and "Teer und Pech," 46 pages. 
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Handbooks 

American Gas Association, "Gas Engineers Handbook," 1300 pages, Industrial Press, 
New York, 1965. 

Anderson, H . C. and Wu, W. R. K., "Properties of Compounds in Coal-Carboniza­
tion Products," U . S. Bureau of Mines Bulletin 606, 834 pages, U . S. Government 
Printing Office, Washington, D. C. 20401 (1963). 

Physical properties of 832 compounds found in the products of coal carboniza­
tion; bibliography of 1,525 items giving source of data. 

"Brown's Directory of American Gas Companies," Moore Publishing Co., Inc., New 
York, annual. 

"The Coal Tar Data Book," The Coal Tar Research Association, Gomersal near Leeds, 
England, loose leaf, 2nd ed., 1965. 

Grosskinsky, O., "Handbuch des Kokereiwesens," two volumes, 1089 pages, 1958, 
Karl Knapp Verlag, Dusseldorf. 

Excellent handbook concerning all phases of the by-product coke industry. 
"International Handbook of Coal Petrography," International Committee for Coal 

Petrology, 2nd ed., (English) (German, French and Russian editions also avail­
able), loose leaf, Centre National de la Recherche Scientifique, Paris, 1963. 

Defines all pétrographie terms used in connection with coal. 
"Koppers Handbuch der Brennstoff-Technik," 396 pages, H . Koppers GmbH, Essen, 

1953. 
Data on fuel technology. 

Spiers, H . M . , "Technical Data on Fuel," 6th ed., 340 pages, The British National 
Committee World Power Conference, London, 1961. 

Excellent handbook. 
Terrace, J . , "Terrace's Notebook for Gas Engineers and Students," 968 pages, Ernest 

Benn, Ltd. , London, 1948. 
History and biographies. 

Winter, H . , "Taschenbuch fur Gaswerke, Kokereien, Schwelereien und Teerdestilla-
tionen," 6th ed., 659 pages, Verlag Wilhelm Knapp, Halle (Saale), 1950. 

General Abstracts and Indexes 

Applied Science and Technology Index, (until 1957, The Industrial Arts Index), 
H . W. Wilson Co., 950 University Ave., New York, Ν. Y. 10452 (1913), monthly 
with quarterly and annual cumulative volumes. 

Indexes about 200 scientific, technical and trade journals. 
British Technology Index, The Library Association, Chaucer House, Malet Place, 

London, W C 1 , 1962, monthly with annual cumulative volumes. 
Current subject guide to articles in British technical journals. 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth St., N.W., Washing­
ton, D. C. 20036, weekly, 1907. 

Abstracts approximately 9000 journals, including most of those listed in this 
review. 

Year Section 

1912 21. Fuels, Gas, & Coke 
22. Petroleum, Asphalt, Coal Tar & Wood Products 
25. Dyes & Textile Chemistry 

1915 21. Fuels, Gas, Tar, & Coke 
25. Dyes & Textile Chemistry 

1961 21. Fuels & Coal Products 
25. Dyes & Textiles 

1962 44. Dyes 
53. Coal & Coal Derivatives 
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1965 26. Coal & Coal Derivatives 
46. Dyes, Fluorescent Brightening Agents, & Photosensitizers 

1967 40. Dyes, Fluorescent Brightening Agents, & Photosensitizers 
52. Coal & Coal Derivatives 

Chemisches Zentralblatt, Akademie-Verlag GmbH, Leipzigerstr. 3-4, Berlin W8, 
Germany, weekly, 1830. 

The outstanding chemical abstract journal from 1830 to 1935. Annual indexes 
available but currently are several years late. 

Journal of Applied Chemistry—Abstracts, Society of Chemical Industry, 14 Belgrave 
Square, London SW1, England, monthly, 1954. It appears as part of Journal of 
Applied Chemistry. 

Referativnyi Zhurnal Khimiya, Institut Nauchnoi, Akademiya Nauk SSSR, Moscow, 
semimonthly, 1961. 

Russian language abstract journal of the world's chemical literature. 

Specialized Abstracts, Reviews and Indexes 

American Chemical Society, Abstracts of Papers Presented Before National Meetings. 
Gas and Fuel and the Petroleum Divisions are of prime interest here. 

British Coal Utilisation Research Association Monthly Bulletin, Director of Intelligence 
and Publications, B C U R A , Leatherhead, Surrey, England. 

Excellent Abstract Section coverage of the field. The sections of prime interest 
are: 

Β—Coal: Preparation and Handling (and Ε—Waste Products and Corrosion 
section 6) F—Conversion of Coal to Special 

C—Carbonization and Gasification (sec- Products 
tions 1-6, 9 ) H—General Science 

D—Heat Generation and Utilization 
Carcinogenesis Abstracts, National Institutes of Health, National Cancer Institute, 

Bethesda, Md. 20014, monthly, May 1963 (ceased publication 1965). 
Free on application; abstracts on all phases of carcinogenesis. 

Coke Review, British Coke Research Association, Chesterfield, Derbyshire, quarterly, 
1952. 

Narrative summaries of areas of coal carbonization and coke utilization science 
and technology followed by lists of works cited. 

The Engineering Index, Engineering Index, Inc., 345 East 47th St., New York, Ν. Y. 
10017. 

Abstracts of engineering literature under "Coal Research," 'Coal Tar," "Coal 
Carbonization," "Coke," "Fuels Combustion," among many others; the annual 
volumes carry author indexes. 

Fuel Abstracts, Department of Scientific and Industrial Research (DSIR) , Fuel Re­
search Station, London, monthly, 1947 (discontinued 1958). 

Abstracts of world literature on all technical and scientific aspects of fuel and 
power. 

Fuel Abstracts and Current Titles (successor to Fuel Abstracts), The Institute of 
Fuel, 18 Devonshire St , Portland Place, London W l , England, monthly, 1960; (no 
volume of either journal published in 1959) 

Sections currently of interest are: 
Β—Natural Solid Fuels: Sources and Ε—Carbonization 

Properties F—Gasification 
C—Natural Solid Fuels: Preparation H—By-products of Carbonization and 
D—Manufactured Solid Fuels and Car- Gasification 

bon Products: Properties Τ—Analyses, Testing, Instruments 
Information Bulletin, The Coal Tar Research Association, Gomersal near Leeds, Eng­

land, weekly. 
Weekly abstract service available only to members cf Association. It is mentioned 
to indicate that it exists and is available to an appreciable segment of the industry. 

Reports on the Progress of Applied Chemistry, Society of Chemical Industry, London; 
and Gordon and Breach, Science Publishers, Inc., New York, annual, 1916. 

Reviews of coal tar, coal carbonization and coal gas technologies. 
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Review of Benzole Technology, the National Benzole and Allied Products Association, 
London, 1931. Ceased in 1967. 

Review of Coal Tar Technology, the Coal Tar Research Association, semiannually, 
1949. 

Excellent reviews on all phases of coal tar technology and science, followed by 
references under the headings to the original literature: 

1. Tars 5. Tar Acids 
2. Light Oils, Monocyclic Aromatic 6. Tar Bases 

Hydrocarbons 7. Utilization 
3. Middle Oils, Polycyclic Aromatic 8. Analytical Techniques 

Hydrocarbons 9. Physical Measurements 
4. Pitch 10. Chemical Engineering 

Journals 

Aachener Blatter, Institut fur Aufbereitung, Kokerei, Brikettierung, Technische Hosch-
schule, Aachen, Germany, irregular, 1950. 

American Gas Journal, the Petroleum Publishing Co., P. O. Box 1589, Dallas, Tex., 
monthly, 1859. 

Annales des Mines de Belgique, Editions Techniques et Scientifiques, 37-41 rue 
Borrens, Brussels, Belgium, monthly, 1896. 

Archiv fur das Eisenhuttenwesen, Verlag Stahleisen Stahleisen GmbH, Breite Str. 27, 
Postfach 8229, Dusseldorf, Germany, monthly, 1927. 

Coke production and uses in blast furnaces and foundry cupolas. 
Aromatikkusu, Japan Tar Industry Association, Inc., 2, 3-chome, Nippon-bashi-

Kayabacho Chuo-ku, Tokyo, Japan, monthly, 1967. 
ASTM Bulletin, now Materials Research and Standards, which see. 
BCIRA Journal ( formed by a merger of British Cast Iron Research Association Journal 

of Research and Development and Bulletin and Foundry Abstracts of the British 
Cast Iron Research Association), BCIRA, Alvechurch, Birmingham, England, b i ­
monthly, 1960 (original journal 1949). Not available to public after 1964. 

Technical articles on foundry practice; abstracts including "Blast Furnace Prac­
tice" and the "Production of Iron." 

BCURA Gazette, British Coal Utilization Research Association, Leatherhead, Surrey, 
England, quarterly, 1948. 

Activities and researches of the Association; text of "Coal Science Lecture." 
Bitumen, Teere, Asphalte, Peche und verwandte Stoffe, Strassenbau, Chemie und 

Technik, Verlagsgesellschaft mbH, Muehlingstr., Heidelberg, Germany, monthly, 
1950. 

Technology and application of bituminous materials including coal tar processing, 
nature and properties of pitch, road-tar technology, coal-tar waterproofing and 
roofing, tar emulsions, etc. 

Blast Furnace and Steel Phnt, Steel Publications, Inc., 624 Grant Bldg., Pittsburgh, 
Pa., monthly, 1913 

Technical and trade news concerning the iron and steel industry. 
Braunkohle; Wàrme und Energie, Verlag "Die Braunkohle," Feldstr. 30, Dusseldorf, 

Germany, monthly, 1949. 
Brown coal mining and utilization in Germany; includes trade news and statistics. 

Brennstoff-Chemie, Verlag w. Girardet, Essen, Germany, monthly, 1920. 
Scientific and research aspects of fuel technology, especially solid fuels; abstracts, 
patents, reviews of meetings, trade news, etc. 

Brennstoff-Warme Kraft, V.D.I . Verlag GmbH, Dusseldorf, Germany, monthly, 1949. 
Fuels and combustion; occasionally coal carbonization and coke combustion. 

Canadian Mining and Metallurgical Bulletin, Canadian Institute of Mining and Metal­
lurgy, 903 Drummond Bldg., Montreal, Que., Canada, monthly, 1908. 

Production and use of coke in Canadian metallurgical operations. 
Carbon, Pergamon Press, 122 East 55th St., New York, Ν. Y. 10022, irregular, 1963. 

Formation and bonding of carbon; organic substances related to aromatic or 
tetrahedrally bonded carbonaceous solids or which can be transformed into them 
by heat treatment or other means; Biennial Carbon Conferences papers, begin­
ning with the sixth conference held in Pittsburgh in 1963. 
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Coal Age, McGraw-Hill Book C o , 330 West 42nd St , New York, Ν. Y. 10036, 
monthly, 1911. 

Trade news mainly on mining and preparation; some material on coal use includ­
ing carbonization. 

Coal Mining and Processing, Maclean-Hunter Publishing Corp, 300 West Adams St , 
Chicago, 111. 60606, monthly, 1964. 

A coal mining and preparation trade journal. 
Coal Preparation, Thunderbird Enterprises L t d , 3 Clement's Inn, Strand, London 

WC2, England, bimonthly, 1965. 
Devoted to coal preparation technology. 

The Coal Tar (Japan), name changed to Aromatikkusu, which see. 
Coal Tar Science, The Coal Tar Research Association, Gomersal near Leeds, England, 

irregular, 1954. Available only to Association members. 
Coal Technology, AIME (discontinued 1948), succeeded by Mining Engineering. 
Coke and Chemistry, USSR (English translation edition of Koks i Khimiya), The Coal 

Tar Research Association, monthly, 1959. 
Coal carbonization and coal carbonization by-products, science and technology, 
generally restricted to Russian practice. 

Coke and Gas, now merged in Gas World. 
Excellent for earlier English practice. 

Colliery Engineering, name changed to Mining and Minerals Engineering, which see. 
Colliery Guardian, Fuel and Metallurgical Journals, L t d , John Adam House, 17-19 

John Adam St , Adelphi, London WC2, England, weekly, 1860. 
British trade news of the coal mining and preparation industry, including car­
bonization and gas making. 

Engineering and Mining Journal, McGraw-Hill Book C o , 330 West 42nd St , New 
York, Ν. Y. 10036, monthly, 1968. 

Erdol und Kohle, Erdgas, Petrochemie, (the official publication of the Deutsche 
Gesellschaft fiir Mineraloi wissenschaft und Kohlechemie ), Industrieverlag von 
Hernhaussen K G , Rôdingsmarkt 24, 2 Hamburg, Germany, monthly, 1948. 

Mainly petroleum technology, abstracts, patents, discussions of government 
standards, etc. 

Forest Products Journal, Forest Products Research Society, 417 North Walnut St., 
Madison, Wis. 53705, monthly, 1951. 

Wood technology including preservation with creosote and coal tar. 
Freiberger Forschungshefte, Series A, Akademie-Verlag GmbH, Leipziger Str. 3-4, 

Berlin W8, Germany, irregular, 1952. 
Serially, under auspices of Bergakademie Freiberg (Saxony). A list of available 
issues which vary appreciably, with descriptions of contents is available from the 
publisher. 

Fuel, Butterworth & C o , L t d , 88 Kingsway, London WC2, England, bimonthly, 1922. 
Scientific papers on fuel chemistry including coal carbonization, tar and pitch 
composition, etc; staff reviews of technical developments. 

Fuel Society Journal, University of Sheffield, Sheffield, England, annual, 1949. 
Gas Age, Moore Publishing C o , Ojibway B l d g , Duluth, Minn. 55802, monthly, 1883. 

Natural gas; earlier years carried much trade and technical information on coal 
gas. 

The Gas Council Research Communications (formerly The Gas Research Board 
(Great Britain), The Gas Council, 1 Grosvenor Place, London SW1, England, 
irregular, 1939. 

Individual research reports in the manufactured gas field and committee reports. 
The Gas Research Board (Great Britain), now The Gas Council Research Communi­

cations. 
Gas Journal, Walter King, L t d , 11 Bolt Court, Fleet St , London EC4, England, 

weekly, 1849. 
Trade and industrial news of fuel gas and coal carbonization industry. 

Gazovaya Promyshlennost ( Gostoptekhizdat ), Gosudarstvennoe Nauchno-Tekhniches-
koe Izdatel'stvo Neftyanoi i Gorno-Toplivnoi Literatury, Tret'yakovskii Proezd, 
1/19, Moscow, K-12, USSR, monthly, 1955. 

The journal of the Russian gas industry. 
Das Gas- und Wasserfach, Verlag R. Oldenbourg, Rosenheimer Str. 145, 8 Munich 8, 

Germany, weekly, 1858. 
Alternating issues deal with gas and with water and aqueous effluents. 
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Gas World, Benn Brother, Ltd. , Bouverie House, Fleet St., London EC4, England, 
weekly, 1884. 

Trade and industrial news. 
Gluckauf, Verlag Gluckauf, GmbH, Huyssenallee 105, Essen, Germany, semimonthly, 

1865. Bimonthly supplement, Gluckauf Forschungshefte. 
Technical articles on industry; reports on meetings, abstracts of journal articles, 

J>atents, trade, and personnel news, etc; excellent source. 
ron pour Routes, Centre Technique Français du Goudron Pour Routes, Paris, 

quarterly, 1956. 
Road tar and tar road construction; in French with English abstracts. 

The Institution of Gas Engineers Journal, The Institution of Gas Engineers, 17 Grosve-
nor Crescent, London SW1, England, monthly, 1961. 

Technical articles on gas making, distribution, and use; trade & Institution news; 
supersedes the Transactions of the Institution. 

Instituto Nacional del Carbon (Oviedo, Spain), Boletin Informativo, Instituto Nacional 
del Combustible, Oviedo, Spain, irregular, 1952. Ceased publication in 1963. 

The main journal of coal research in Spain. 
Iron Age, Chilton Co., Chestnut & 56th Sts., Philadelphia, Pa. 19139, weekly, 1855. 

Trade magazine of the iron and steel industry. 
Iron and Steel Engineer, Association of Iron and Steel Engineers, Empire Bldg., 

Pittsburgh, Pa. 15222, monthly, 1924. 
Steel mill construction including coke ovens and coke plants. 

Journal des Industries du Gaz, 95 F. 62 rue de Courcelles, Paris, monthly, 1877. 
Outstanding French journal of manufactured gas industry. 

Journal of Applied Chemistry, Society of Chemical Industry, 14 Belgrave Square, 
London SW1, England, monthly, 1951. 

Occasional articles on coal carbonization, coal tar processing, chemistry and 
utilization of coal tar chemicals and products; abstracts. 

Journal of the Japan Wood Research Society, Norinsho, Ringyoshikenshonai, Shimo-
meguro-cho 4-770, Meguro-Ku, Tokyo, Japan, monthly, 1955. 

Wood preservation with coal tar products. 
Journal of the Institute of Fuel, Institute of Fuel, 18 Devonshire St., Portland Place, 

London W l , England, monthly, 1927. 
Fuel, including coal carbonization, coal carbonization by-products recovery and 
utilization. 

Journal of Mines, Metab and Fuels, 6/2 Madan St., Calcutta 13, India, monthly, 1953. 
Journal of the Institute of Wood Science, The Institute of Wood Science, Ltd. , Lon­

don, irregular, 1958. 
Practice and research in all fields of wood science. 

Journal of the Timber Development Association of India, The Timber Dryers and 
Preservers' Association of India, Dehra Dun U.P., India, quarterly, 1953. 

Creosote and coal tar products as materials for timber preservation. 
Khimiya i Tekhnologiya Topliva i Masel (Chemistry and Technology of Fuels and 

Oils), Gostoptekhizdat, monthly, 1956. 
Available in English translation beginning 1965; a major Russian journal of fuel 
technology, including coal carbonization. 

Koks i Khimiya, Gosudarstvennoe Nauchno-Tekhnicheskoe Izdatel'stvo Literatury po 
Chernoi is Tsvetnoi Metallurgii, Moscow, USSR, monthly, 1931. 

Available in English translation as Coke and Chemistry; Russian articles on coal 
carbonization technology. 

Koks, Smola, Gaz, ul. Stawowa 19, Stalinogrod, Poland, monthly, 1956. 
Polish articles on coal carbonization and coal carbonization co-product tech­
nology. Many of the articles are being translated into English and published 
by the Clearing House for Federal Scientific and Technical Information. 

Kooru Taaru, see The Coal Tar (Japan). 
Materials Research and Standards, American Society for Testing and Materials, 

1916 Race St., Philadelphia, Pa. 19103, monthly, 1961. 
Testing methods and their application, A S T M news, developments in materials 
testing, including those applicable to the coal carbonization industry. 

Mining Engineering, American Institute of Mining, Metallurgical and Petroleum Engi­
neers, Inc., 345 East 47th St., New York, Ν. Y. 10017, monthly, 1949. 

Mainly ore mining and preparation; some coal and coke technology. 
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Mining and Minerals Engineering, Tothill Press, L t d , 161-166 Fleet St., London EC4, 
England, monthly, 1964. 

Mainly British coal mining; occasional article on coal plants. 
Mining Technology, American Institute of Mining, Metallurgical and Petroleum Engi­

neers, Inc., New York; succeeded by Mining Engineering in 1948. 
Nenryo Kyokaishi (Journal of the Fuel Society of Japan), Nenryo Kyokai 3-1, Maki-

muchi, Chuo-ku, Tokyo, Japan, monthly, 1921. 
Japanese with English summaries; scientific and technical aspects of coal and its 
utilization including carbonization. 

Paliva, name changed in 1967 to Plyn, which see. 
Pipes and Pipelines, Scientific Surveys L t d , 11 A Gloucester R d , London SW7, 

England, monthly, 1956. 
Plyn, Statni Nakladatelstv, Technicke Literatury, Spalena 51, Prague, Czechoslovakia, 

1967, monthly. 
Scientific and technical research reports on fuels, mainly coal and coke. 

Revue de l'Industrie Minérale, Société de l'Industrie Minérale, 19 rue du Grand 
Moulin, St. Etienne (Loire) France, monthly, 1855. 

Coal and coke, largely French practice; summaries in Spanish and English. 
Road Tar, British Road Tar Association, 9 Harley St , London W l , England, quarterly, 

1947. 
Road tar and tar road construction, principally British and European practice. 

Stahl und Eisen, Verlag Stahleisen GmbH, Breite Str. 27, Postfach 8229, Diisseldorf, 
Germany, semimonthly, 1881. 

The outstanding technical and engineering journal of the German iron and steel 
industry; summaries in English and French. 

StaV, Mezhdunarodnaya Kniga, Moscow G-200, USSR, monthly, 1939. 
In Russian; the outstanding journal of the Russian iron and steel industry; avail­
able in English since 1959; see next item. 

Stal in English, Iron and Steel Institute, 4 Grosvenor Gardens, London SW1, England, 
monthly, 1959. 

Strassenbau und Bautenschutz mit Steinkohlenteer (Road Construction and Building 
Protection with Coal Tar), Verkaufsvereinigung fiir Teererzeugnisse A G , Essen, 
irregular, 1952. 

Tanso (Carbons), The Society of Carbon Research, Japan Science B l d g , Ueno Park, 
Taito-ku, Tokyo, Japan, 3 to 4 issues per year, 1953. 

Science and technology of carbon and graphite; in Japanese with English 
summaries. 

UgoV (Coal), Gosudarstvennoe Nauchno-Tekhnicheskoe Izdatel'stvo Literatury po 
Gornomu Delu, Moscow, USSR, monthly, 1926. 

Russian papers on coal technology. 
Wegiel Brunatny, Rosenbergow 25, Wrodaw, Poland, monthly, 1958. 
Wood Preserving, American Wood-Preservers Institute, 1707 L St., N . W , Washing­

ton, D. C. 20036, 1923. 
Trade-oriented articles on wood preservation. 

Government Publications 

United States 
U . S. D E P A R T M E N T OF T H E INTERIOR, B U R E A U OF M I N E S 

Bulletins. These describe major Bureau investigations or studies that are considered 
to have permanent value. Sold by U . S. Government Printing Office, Washington, 
D. C. 20402. 

Technical Papers (last No. 727). They have been incorporated in the Bulletin 
series. Sold by U . S. Government Printing Office. 

Reports of Investigations. This is the largest single class of Bureau publications, 
reflecting efforts to get technological and other information to the mineral indus­
tries and to interested segments of the general public as quickly as possible. 
With a few exceptions which are sold by the U . S. Government Printing Office, 
they are issued free by the Publications Distribution Section, Bureau of Mines, 
U.S. Department of the Interior, 4800 Forbes Ave , Pittsburgh, Pa. 15213. 
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Information Circulars. These are digests, reviews, abstracts, and discussions of 
activities and developments in all phases of the mineral industries. With a few 
exceptions which are sold by the U . S. Government Printing Office, they are 
issued free by the Publications Distribution Section, Bureau of Mines, U . S. 
Department of the Interior, 4800 Forbes Ave., Pittsburgh, Pa. 15213. 

See especially IC 8049 "Bibliography of Bureau of Mines Investigations of 
Coal and Its Products, 1910-60," U . S. Government Printing Office, 1962. 

Cooperative Publications. These are reports usually published by organizations 
other than the Bureau of Mines, which describe work performed cooperatively 
by the Bureau on subjects of mutual importance and interest. They are usually 
distributed by the cooperating organization. 

Minerals Yearbooks. These are definitive statistical and economic works, presently 
issued in three annual volumes, comprising reviews of the mineral industries in 
the United States and in many foreign countries. They include statistics on coke 
and coke chemicals production in the United States. From 1924 to 1932 they 
were published by the Bureau of Mines as Mineral Resources of the United States 
(which had been published from 1822 by the U . S. Geological Survey). Sold 
by U . S. Government Printing Office. 

Mineral Resources. Predecessor of the Minerals Yearbook. 
Mineral Industry Surveys, Coke and Coal Chemicals. A monthly statistical service 

which presents coke and coal chemical production and sales by months, year-to-
date and preliminary annual totals. For copies and regular distribution apply to: 
Division of Publication Services, Bureau of Mines, U . S. Department of the 
Interior, Washington, D. C. 20240. 

Special Publications. Important special publications of bibliographic nature are: 
List of Publications Issued by the Bureau of Mines, annually from July 1, 1910 to 

December 31, 1966, with subject and author index. 
List of Journal Articles by Bureau of Mines Authors, Published July 1, 1910 to 

January 1, 1960, with Subject Index 
These special publications are sold by the U . S. Government Printing Office. 

Coal Chronicle. A monthly summary of recently published information on coal 
and related subjects, prepared primarily to aid the Bureau of Mines, U . S. De­
partment of the Interior, in planning and maintaining effective coal programs. 
Bureau of Mines, U . S. Department of Interior, Washington, D. C. 20240. Ceased 
publication in 1966. 

U . S. D E P A R T M E N T OF T H E INTERIOR, O F F I C E OF C O A L R E S E A R C H (OCR) 
Annual Reports. Reviews the progress of researches sponsored by the OCR, lists 

those activated and completed during the year, and presents over-all reviews of 
accomplishments and future plans. 

Special Reports. Reports to the OCR by contractors on completion of projects are 
available in depository libraries throughout the U . S. Copies of most of them 
are also available from the OCR. They are reproduced from the report, usually 
in offset print from typescript as furnished by the contractor. 

U . S. T A R I F F C O M M I S S I O N 
Synthetic Organic Chemicals, U. S. Production and Sales (year), annual. U . S. 

production and sales of organic chemicals including tar, tar crudes, and tar 
chemicals. Sold by the U . S. Government Printing Office. 

Preliminary Report on U. S. Production of Selected Synthetic Organic Chemicals 
(months) and Cumulative Totals (year), SOC Series C. Monthly and cumu­
lative totals of production and sales of selected products including tar, light-oil, 
and their crude products. On request from U . S. Tariff Commission, Washington, 
D. C. 20436. 

S T A T E SPONSORED ORGANIZATIONS 
The Engineering Experiment Stations, Fuel Technology Departments, Chemical 

Engineering Departments, etc. of the state universities of the major coal producing 
states (for example, Alabama, Illinois, Indiana (Purdue), Ohio, Pennsylvania, and 
West Virginia ) have carried on coal carbonization research more or less extensively 
and have usually published their results in the serial reports of their institutions. 
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Several of the State Geological Surveys, notably that of Illinois at Urbana, 111, 
have also carried out much coal carbonization work reported in their serial publica­
tions. The latest lists of publications of these organizations should be consulted for 
work of interest. 

Lists of publications are usually available free from the organizations. 

Australia 
C O M M O N W E A L T H SCIENTIFIC A N D INDUSTRIAL R E S E A R C H ORGANIZATION (CSIRO) 

Coal Research in CSIRO, Division of Coal Research, CSIRO, Chatswood, New 
South Wales, Australia, quarterly, 1958. Outlines the investigations in progress at 
the Division's laboratories, including that on carbonization. 
Coal Research Section Technical Publications. List and copies available from Div i ­

sion of Coal Research, CSIRO, Chatswood, New South Wales, Australia. 

Canada 

D E P A R T M E N T OF M I N E S A N D T E C H N I C A L SURVEYS 

Mines Branch Publications 1902-1959 
Reports and Maps, last number is 865. Further publications of this nature are 

called Monographs and commence with No. 866. 
Memorandum Series, last number is 137. Further numbers are issued as Mineral 

Surveys. 
Technical Papers, last number is 17. Further publications of this nature are 

issued by the Mines Branch as Research Reports. 
Annual Reports 

Mines Branch Publications 1958-1965 
Monographs. Reports giving a thorough treatment of a particular subject or class 

of subjects and likely to be valuable as reference texts. 
Research Reports. Original contributions to science and technology, based pri­

marily on laboratory research conducted in the Mines Branch laboratories or 
under Mines Branch auspices. 

Technical Bulletins. Describe investigations at the Mines Branch on specific 
materials by applications of established or lesser-known procedures, where the 
work is considered to be of wide interest to the industry or the technical public. 

Information Circulars. Contributions of general interest which may include litera­
ture, statistical surveys, and short information bulletins. 

Canadian Government Publications, Sectional Catalog No. 12, Mines Branch and 
Mineral Resources Division, Mines and Technical Surveys is a complete list of 
publications in and out of print and can be obtained from The Queen's Printer, 
Ottawa, Ont , Canada. 

D O M I N I O N B U R E A U OF STATISTICS, INDUSTRY A N D MERCHANDISING DIVISION 

The Bureau publishes annual and monthly compilations of industry statistics as 
they are completed. Those relating to the coal and coke industry are: 

Products of Petroleum and Coal—General Review (annual); Coke and Gas 
Industry (annual); Miscelhneous Products of Petroleum and Gas Industry 
(annual); Preliminary Report on Coal Production (monthly); Coal Mining Indus­
try (annual); Preliminary Report on Coal and Coke Statistics (annual) 
Copies may be purchased from Information Services Division, Dominion Bureau 

of Statistics or from The Queen's Printer, Ottawa, Ont , Canada. 

Germany (West) 
M A X - P L A N C K - I N S T I T U T F U R K O H L E N F O R S C H U N G , Muhlheim (Ruhr), Germany. (Pres­

ent name for Kaiser Wilhelm Institute fiir Kohlenforschung), which published 
Gesammelte Abhandlungen zur Kenntnis der Kohle, Vol. 1-15, ceased publication 
with Vol. 15, 1937-1951. 
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India 
C E N T R A L F U E L R E S E A R C H INSTITUTE 

Annual Report; Reports; Monographs; Special Reports; Lists of Publications; 
F.R.I. News (monthly) 

Available from The Central Fuel Research Institute, Jealgora, Bihar, India. 

United Kingdom 
D E P A R T M E N T OF SCIENTIFIC A N D INDUSTRIAL R E S E A R C H (DSIR) 

Fuel Research Board 
Fuel Research Technical Papers No. 1-; Physical and Chemical Survey of the 
National Coal Resources No. 1-; Annual Reports 

National Coal Board, The ( successor to Fuel Research Board ) 
For complete list of publications in and out of print inquire of Warren Springs 
Laboratory, DSIR, Gunnels Wood Road, Stevenage, Herts., England. For review 
of past work, see Fuel Research 1917-1958, A Review of the Work of the Fuel 
Research Organization of DSIR, 120 pages, London ( 1960 ). 
British official publications are available from Her Majesty's Stationery Office, 

London or British Information Services, New York, New York. 

Specifications and Test Methods 

American Association of State Highway Officials (AASHO) , 917 National Press bldg., 
Washington, D. C. 20004. "Specifications for Highway Material," 8th ed., 401 
pages, 1961. "Tests for Highway Materials," 8th ed., 617 pages, 1961. 

Specifications and test methods for road tars and other tar products. 
American Gas Association, Inc. ( A G A ) , 420 Lexington Ave., New York, Ν. Y. 10017. 

V . J . Altieri, "Gas Chemists' Book of Standards for Light Oils and Light Oi l 
Products," 1st ed., 1943, 352 pages. 

Basic handbook of U . S. light oil specifications and test methods at time of 
publication. 

American Society for Testing and Materials ( A S T M ) , formerly American Society for 
Testing Materials, 1916 Race St., Philadelphia, Pa. 19103. 

Book of ASTM Standards, revised periodically. Current set (1964) is in 32 parts, 
of which the following are pertinent to the present field: 

Part 11. "Bituminous Materials; Soils" ment and Sampling; L P G ; Engine 
Part 17 "Petroleum P r o d u c t s - M o t o r ρ ^ « C o a l a n d C o k e » 

KM* 1 ° , l s ; Lubricating P a r t 3 Q T e s t i M e t h o d s . 
Oils; Cutting Oils Q u a l i t y C o n t r o l . A p p e £ a n c e T e s t s . 

Part 18. "Petroleum Products—Measure- Temperature Measurement" 
British Standards Institution (BSI), 2 Park St., London, England. Sales agent in the 

United States is USASI. 
The British Standards Institution has many standards and methods of interest in 
the fields of coal carbonization and coal carbonization products. Consult latest 
catalog. 

Deutscher Normen Ausschuss ( D I N ) , Beuth-Vertrieb GmbH, Berlin 15/Cologne. 
Publisher of Germany Industry Standards ( D I N ) . See latest list for standards 
relating to coal, coal carbonization and coal carbonization products. Many D I N 
methods and specifications are available in English translation from Beuth-
Vertrieb GmbH. The American sales agent for D I N is USASI, New York. 

Himus, G. W., "Fuel Testing, Laboratory Methods in Fuel Technology," 3rd ed., 
278 pages, Leonard H i l l Ltd. , London, 1954. 

A textbook based on British methods. 
International Organization for Standardization (ISO), The U.S.A. Standards Institute 

is the U . S. member-body of ISO and is the sales agent for ISO standards which 
are listed in the current USASI catalog. ISO standards and methods relating 
to coal and coke usually differ from A S T M standards and methods. 
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Jenkner, Adolf, "Analytische Methoden und Tabellen fiir die Uberwachung und den 
Betrieb der Benzolfabrik von Kokereien und Gaswerken" (Vol. 36, "Kohle-Koks-
Teer," J . Gwosdz, ed , 96 pages, Wilhelm Knapp, Halle (Saale), 1937. 

Merck, E , Editor, "Chemisch-Technische Untersuchungs-Methoden : Vol. I, Kokerei-
Industrie," 319 pages, Verlag Chemie GmbH, Berlin, 1943. 

Seebaum, H . and Krecke, F , revisors, "Analytische Methoden fiir die Untersuchung 
von Kokereigas," 3rd ed , 94 pages, issued by the Ruhrgas Aktiengesellschaft, 
Vulkan Verlag Dr. W. Classen, Essen, 1950. 

U.S.A. Standards Institute (USASI) , 10 East 40th St , New York, Ν. Y. 10016. 
American standards relating to coal and coal carbonization are adopted by the 
USASI from A S T M . For the list of latest USASI standards, see the latest list 
of the organization. 

United States Steel Corp , "Methods of the Chemists of the United States Steel Cor­
poration for the sampling and Analysis of Coal, Coke and By-products," 3rd e d , 
334 pages, Carnegie Steel C o , Pittsburgh, P a , 1929. 
Methods at the time of publication. For current methods, see A S T M . 

Watkins, P. V , "Standard Methods for Testing Tar and Its Products," 6th ed , 662 
pages. Standardization of Tar Products Test Committee, Gomersal, Leeds, 
England, 1967. 

Zerbe, C , ed , "Mineralole und Verwandte Produkte, Ein Handbuch fiir das Labora-
torium," 1,525 pages, Springer-Verlag, Berlin, Germany, 1952. 

Methods of evaluation and analysis of petroleum and coal tar products. 

Books 

General Coa l Chemistry and Technology 
Agroskin, A. A , "Chemistry and Technology of Coal," 234 pages, published by Israel 

program for Scientific Translation, available from U . S. Department of Com­
merce, Clearinghouse for Federal Scientific and Technical Information, Spring­
field, Va. 22151, 1966. 

Bangham, D , "Progress in Coal Science," 456 pages, Interscience, New York, 1950. 
Bone, W. A. and Himus, G. W , "Coal, Its Constitution and Uses," 631 pages, Long­

mans, Green & C o , New York, 1936. 
Boulton, Sir H , ed , " A Century of Wood Preserving," 150 pages, Philip Allan & C o , 

L t d , London, 1930. 
Brame, J . S. S. and King, J . G , "Fuel , Solid, Liquid and Gaseous," 4th e d , 422 pages, 

Edward Arnold & C o , London, 1935. 
Dierichs, A. and Ludwig, F , "Chemie der Kohle," 2nd e d , 560 pages, Bergakademie 

Freiberg, Fernstudium, Freiberg (East Germany), 1959. 
Evans, I , Pomeroy, C. D , "The Strength, Fracture and Workability of Coal," 277 

pages, Pergamon Press, London, 1966. 
Francis, W , "Coal, Its Formation and Composition," 2nd e d , 806 pages, Edward 

Arnold, L t d , London, 1961. 
Francis, W , "Fuels and Fuel Technology," 2 vols, 797 pages, Pergamon Press, 

London, 1965. A summarized manual. 
Glenn, R. A , Rose, H . J , "The Metallurgical, Chemical and Other Process Uses of 

Coal," 64 pages, Bituminous Coal Research, Inc., Pittsburgh, P a , 1958. 
Gumz, W. and Regul, R , "Die Kohle, Entestehung, Eigenschaften, Gewinnung und 

Verwendung," 427 pages, Verlag Gluckauf GmbH, Essen, 1954. 
Himus, G. W , "The Elements of Fuel Technology," 2nd e d , 476 pages, Leonard 

H i l l (Books) L t d , London, 1958. 
Hinrichsen, F. and Taczak, S , "Die Chemie der Kohle" (3rd edition of Muck, F , 

"Die Chemie der Steinkohle" ), 523 pages, Verlag von Wilhelm Englemann, 
Leipzig, 1916. 

Kreulen, D. J . W , "Elements of Coal Chemistry," 204 pages, Nijgh and van Ditmar 
Ν. V , Rotterdam, 1948. 

Lowry, H . H , E d , "Chemistry of Coal Utilization," Vol. I and II, 1,868 pages, John 
Wiley & Sons, Inc., New York, 1945. Supplementary volume, 1,142 pages, 1963. 

Moore, E. S , "Coal, Its Properties, Analysis, Classification, Geology, Extraction, Uses 
and Distribution," 2nd e d , 473 pages, John Wiley & Sons, Inc., New York, 1940. 

Muhlert, F , "Der Kohlenschwefel," (Vol. 21, "Kohle-Koks-Teer"), 139 pages, W i l ­
helm Knapp, Halle, 1930. 
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Muller, W. J . and Graf, E. , "Kurzes Lehrbuch der Technologie der Brennstoffe," 606 
pages, Franc Deuticke, Vienna, 1945. 

Munn, R. F., "The Coal Industry in America—A Bibliography and Guide to Studies," 
230 pages, West Virginia University Library, Morgantown, W. Va., 1965. A 
bibliography of books, pamphlets, and journal articles largely in the field of coal 
mining economics, history and sociology. 

Potonié, Robert, "Einfiirung in die Allgemeine Kohlenpetrographie," 285 pages, 
Verlag von Gebriider Borntraeger, Berlin, 1924. 
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Agroskin, Α. Α., "Thermische Kohleveredlung," 246 pages, V E B Wilhelm Knapp 

Verlag, Halle (Saale), 1957. 
Armstrong, J . , "Carbonisation Technology and Engineering," 471 pages, Charles 

Griffin & Co., Ltd. , London, 1929. 
Fulton, J . , Coke, " A Treatise on the Manufacture of Coke and Other Prepared Fuels 

and the Saving of By Products," 2nd ed., 476 pages, International Textbook 
Co., Scranton, Pa., 1905. Beehive oven information. 

Gentry, F. M . , "The Technology of Low Temperature Carbonization," 399 pages, 
The William & Wilkins Co., Baltimore, 1928. 

Gluud, W., Ed . , "International Handbook of the By-Product Coke Industry," Ameri­
can edition (based on revised German edition) by D. L . Jacobson, 880 pages, 
The Chemical Catalog Co., Inc., New York, 1932. 

Kirov, Ν. Y., Stephens, J . N . , "Physical Aspects of Coal Carbonization," 221 pages, 
Department of Fuel Technology, University of New South Wales, Sydney, 
Australia, 1967. 
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Litinsky, L . , "Kokerei und GaswerksSfen" (Vol. 17, "Kohle-Koks-Teer") 336 pages, 
Wilhelm Knapp, Halle (Saale), 1928. 
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Ress, F. M . , "Geschichte der Kokereitechnik," 672 pages, Gluckauf GmbH, Essen, 
1957. History of coal carbonization and by-product recovery equipment. 

Roberts, J . , and Jenkner, Α., "International Coal Carbonization," 453 pages, Sir 
Isaac Pitman & Sons, Ltd. , London, 1934. 

Schmidt, J . , "Technologie der Gaserzeugung" (Vol. I, "Entgasung und Verkokung"), 
588 pages, F E B Deutscher Verlag fur Grundstoff-industrie, Leipzig, 1964. A 
modern, exhaustive treatise. 
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and U.S.S.R., 1965," Report No. B-825, 15 pp., Economics Research Department, 
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Steding, A , "Warmetechnik der Gaserzeugungsofen," 196 pages, Verlag Gliickauf 
GmbH, Essen, 1947. 

Stevens, H , "Electrical Carbonization of Coal, A Bibliography 1900-1940," 24 pages, 
H . Stevens, Cincinnati, Ohio, 1941. 

Swietoslawski, W , "Coke Formation Process and Physico-Chemical Properties of 
Coal," 145 pages, Polish Institute of Arts and Sciences in America, New York, 
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Thau, A , "Brennstoffschwelung," (Vol. II, "Schwelkoks"), 222 pages, Wilhelm Knapp, 
Halle, 1950. 

Thau, A , "Kohlenschwelung," 205 pages, Wilhelm Knapp, Halle, 1938. 
Thau, A , "Die Schwelung von Braun- und Steinkohle," 722 pages, Wilhelm Knapp, 

Halle, 1927. 
Wilson, P. J , Jr. and Wells, J . H , "Coal, Coke and Coal Chemicals," 509 pages, 

McGraw-Hill Book C o , Inc., New York, 1959. 
Modern ( 1950 ) coal carbonization practice. 

Utah Conservation and Research Foundation, "Low-Temperature Carbonization of 
Utah Coals," 872 pages, Utah Conservation and Research Foundation, 1939. 
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Coal Gas Manufacture 
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individual sections of the volumes of this book are also listed. 

Vol. 1, "Gaserzeugungsofen," 584 pages, 1938. 
1. Grundlagen der Entgasung und Koks- 6. Kleinraumofen, L . Rodde. 

bildung, H . Bruckner. 7. Kokskiihlung, Koksaufbereitung, F . 
2. Die Kohlen, F. Reichard. Wehrmann. 
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4. Der Schragkammerofen, B. Ludwig. deren Nachweis an Gaserzeugung-
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Vol. 2, "Generatoren," 302 pages, 1940. 
1. Generatoren fiir Luftgas und Wasser- 2. Synthèse-, Braunkohlen- und Torf-

gas, F. Wehrmann. gase, H . Bruckner. 
3. Doppelgaserzeuger, F. Wehrmann. 

Vol. 3, "Gasereinigung und Nebenproduktengewinnung," 566 pages, 1939. 
1. Gasfoderung, Gaskiihlung und Teer- 4. Entgiftung des Stadtgases (Kohlen-

scheidung, F. Wehrmann. oxydentfernung), F. Schuster. 
2. Gasreinigung und Nebenproduktenge- 5. Abwasserreinigung ( Entphenolung ), 

winnung, T. Payer and W. Baum. H . Bruckner. 
3. Feinreinigung von Stadtgas, H . 

Bruckner. 
Vol. 4, "Gasspeicherung, Grossgasmessung, Gasverteilung." 
1. Gasspeicherung, K. Fischer. 3. Gasverteilung, G. Knobbe. 
2. Grossgasmessung, W. Schultes. 
Vol. 5, "Untersuchungsmethoden fur feste und gasformige Brennstoffe sowie fiir 

Nebenprodukte," 1943. 
1. Untersuchungsmethoden fiir Kohle 3. Untersuchungsmethoden fiir Neben-

und Koks, H . Bruckner. produkte und Hilfsstoffe, H . Briick-
2. Gasuntersuchungsmethoden, H . ner. 

Bruckner. 
Vol. 6, "Technische Gase und deren Eigenschaften," 363 pages, 1937. 
1. Gastafeln, Physikalische, Thermodyna- 2. Sonstige technische Gase, H . Briick-

mische und Brenntechnische Zahlen- ner. 
tafeln fiir Gase und sonstige Brenn­
stoffe, H . Bruckner. 

Vol. 7, "Personen-, Patent- und Sachverzeichnis." 
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Chandler, D., "Outline of History of Lighting by Gas," 279 pages, South Metropolitan 
Gas Co., London, 1936. 

Excellent historical record. 
Danulat, F., "Die restlose Vergasung fester Brennstoffe mit Sauerstoff unter hohem 

Druck," 63 pages, H . Schack & Co., GmbH, Frankfurt, 1936. 
Thesis reporting pilot plant work on complete oxygen gasification of coal, with 
bibliography. 

Davidson, W. B., "Gas Manufacture," 464 pages, Longmans, Green & Co., London, 
1923. 

Manufactured gas industry of the period. 
Dolch, P., "Wassergas—Chemie und Technik der Wassergasverfahren," 268 pages, 

Johann Ambrosius Barth Verlag, Leipzig, 1936. 
Foster, J . F. and Lund, R. J . , Ed. , "Economics of Fuel Gas from Coal," by Battelle 

Memorial Institute for Bituminous Coal Research, Inc., 289 pages, McGraw-
Hi l l Book Co., New York, 1950. 

Gas Institute of Karlsruhe (Germany), "Zum Gaskursus"—Physikalische und chem-
ische Grundlagen der Gasindustrie und BrennstofF-technik mit Anleitung fur gas-
technische Untersuchungen. Karl Bunte memorial volume of the Gas Institute of 
Karlsruhe, 268 pages, G. Braun GmbH, Karlsruhe i.B., 1946. 

Gas technology for German gas engineers. 
Griffith, R. H . , "Water Gas," being Vol. I of "The Manufacture of Gas," Hollings, H . , 

Ed. , 260 pages, Ernest Benn, Ltd. , London, 1934. (Vol. II, "Gas Purification" and 
Vol. I l l , "Coal Carbonization" apparently not published.) 

Chemistry and technology of coal gas, water gas and oil gas production. 
Gumz, W., "Gas Producers and Blast Furnaces; Theory and Methods of Calculation," 

311 pages, John Wiley & Sons, Inc., New York, 1950. 
Gwosdz, J . , "Kohlenwassergas," (Vol. 19, Kohle-Koks-Teer), 203 pages, Wilhelm 

Knapp, Halle (Saale), 1930. 
Coal-fed water gas producers, mainly in Europe. 

Korting J . , "Geschichte der deutschen Gasindustrie," 688 pages, Vulcan-Verlag Dr. 
W. Classen, Essen, 1963. 

Excellent historical work citing many patents and articles. 
Meade, Α., "Modern Gasworks Practice," 2nd ed., 815 pages, Benn Brothers, Ltd. , 

London, 1921. 
Superseded by the two-volume 3rd edition of 1934 of which the second volume 
never appeared. 

Meade, Α., "The New Modern Gasworks Practice," 3rd ed., of "Modern Gasworks 
Practice," Vol. 1 of 2 volumes, 492 pages. (Vol. 2 was never published.) Eyre 
and Spottiswoode, London, 1934. 

British practice of the period. See 2nd edition titled "Modern Gasworks Practice." 
Meunier, J . , "Gazéification et Oxydation des Combustibles," 550 pages, Masson et 

Cie., Paris, 1958. 
Meunier, J . , "Vergasung fester Brennstoffe und oxydative Umwandlung von Kohlen-

wasserstoffen," translated from the French by H . Peatzold, 584 pages, Verlag 
Chemie GmbH, Weinheim, Germany, 1962. 

Modern coal gasification processes. 
Morgan, J . J . , " A Textbook of American Gas Practice," two volumes: Vol. 1, "Produc­

tion of Manufactured Gas," 969 pages; Vol. 2, "Distribution and Utilization of City 
Gas," 1,031 pages; second editions; Jerome J . Morgan, Maplewood, New Jersey, 
1931 and 1935. 

Gas manufacture and distribution in U . S. 
Muhlert, F. and Drews, K., "Technische Gase," 416 pages, S. Hirzel, Leipzig, 1928. 

German industrial fuel gas production of the period. 
National Coal Board (Great Britain) "The Underground Gasification of Coal," 205 

pages, Sir Isaac Pitman and Sons, Ltd. , 1964. 
A report on the work done in Great Britain between 1949 and 1964 prepared by 
Sir Alexander Gibb and partners. It is a complete final report of the abandoned 
research and development program. 

Organisation for European Economic Co-operation ( O E E C ) , "The Gasification of 
Coal," 104 pages, Organisation for European Economic Co-operation, Paris, 1953. 

Rambush, Ν. E. , "Modern Gas Producers," 545 pages, Van Nostrand Co., New York, 
1923. 

Gas producers, theory, and practical construction details. 
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Seil, G. E. , "Gas Chemists' Manual of Dry Box Purification of Gas," 289 pages, Ameri­
can Gas Association, New York, 1943. 

Test methods used in the control of the dry box ( iron oxide ) system of hydrogen 
sulfide removal from manufactured gas; an extensive bibliography. 

Strache^ H . , "Gasbeleuchtung und Gasindustrie," 1,162 pages, Vol. VI of Engler, D. , 
Ed. , "Neues Handbuch der Chemischen Technologie," Friedrich Vieweg und Sohn, 
Braunschweig, 1913. 

Excellent historical work on all phases of coal gas manufacture. 
Trutnovsky, H . , "Schwelgas" (Vol. II, "Kohle-Koks-Teer"), 124 pages, Wilhelm 

Knapp, Halle (Saale), 1927. 
Specialized work on analytical procedures, evaluation, composition and utilization 
of gas from the low-temperature carbonization of brown and bituminous coals. 

Tar Technology 
Abraham, H . , "Asphalts and Allied Substances," 6th ed., 5 volumes, D. Van Nostrand 

Co., Inc., New York, 1960-1963. 
Outstanding reference work on asphalts and pitches including coal tar and coal 
tar pitch; extensive list of patents relating to bituminous materials and theii 
products; all phases of the manufacture and testing in the bituminous materials 
industry. 

Franck, H.-G. , Collin, G., "Steinkohlenteer," 245 pages, Springer-Verlag, Berlin, 
Germany, 1968. 

Gundermann, E. , "Chemie und Technologie des Braunkohlenteers," 152 pages, 
Akademie-Verlag, Berlin, 1964. 

Hoiberg, Arnold J . , ed., "Bituminous Materials: Asphalts, Tars and Pitches," Inter-
science Publishers, New York. 

Vol. I, "General Aspects," 432 pages, 1964. 
Vol. II, "Asphalts," Part 1, 698 pages, 1965; "Asphalts," Part 2, in preparation. 
Vol. I l l , "Coal Tars and Pitches, 585 pages, 1966. 
Vol. I l l is a collection of chapters on the history, production, processing and 

utilization of coal tar by a group of experts. Important uses for coal tar pitches 
and compositions containing them are the subjects of separate chapters by 
specialists. The work is authoritative. 

Lunge, G., "Coal Tar and Ammonia," 5th ed., 3 volumes, D. Van Nostrand Co., 
1916, 1,641 pages. 

Malatesta, G., "Le Goudron et ses Derives," translated from the Italian by J. A. 
Montpellier, 464 pages, H . Dunot et e. Pinat, Paris, 1918. 

An Italian-French equivalent to Lunge and Warnes. 
Mallison, H . , "40 Jahre Teerforschung," 429 pages, Strassenbau, Chemie und Technik 

Verlagsgesellschaft mbH, Heidelberg, 1956. 
Tar and tar products test methods; chemistry and physics of tar; the production, 
testing and use of road tar; and of roofing and waterproofing pitches and pre­
pared roofing. An important collection of papers by an outstanding worker in 
the field. 

Rosendahl, F., "Steinkohlenteer," 194 pages, Theodor Steinkopff, Dresden, 1934. 
Schultz, G. T., "Die Chemie des Steinkohlenteers," 4th ed., Vol. 1, "Die Rohma-

terialien," revised by Erwin Feber, 567 pages, Vieweg & Sohn, Braunschweig, 
1926. 

Schumann, L . , "Kokereiteer und Rohbenzol," R. Pummerer-Erlangen, Ed . , 216 pages, 
F. Enke, Stuttgart, 1940. 

Spielmann, P. E. , "The Constituents of Coal Tar," (Monographs on Industrial Chem­
istry, edited by Sir Edward Thorpe), 219 pages, Longmans, Green & Co., London, 
1924. 

Spilker, Α., "Kokerei und Teerprodukte der Steinkohle," 5th ed., edited by O. Dittmer 
and O. Kruber, 198 pages, Wilhelm Knapp, Halle, 1933. 

Swietoslawski, W., "Physikalische Chemie des Steinkohlenteers," 315 pages, Nik. 
Jos. Hoffmann-Verlag, Cologne, 1959. 

Physico-chemical relationships in mixtures of compounds present in coal tar and 
the utilization of these relationships in the recovery and refining of coal tar 
chemicals. 

Warnes, A. R., "Coal Tar Distillation and Working up of Tar Products," 3rd ed., 
511 pages, Ernest Benn, Ltd. , 1923. 
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Wagner, F. H , "Coal Gas Residuals," 2nd e d , 244 pages, McGraw-Hill Book C o , 
Inc., New York, 1918. 

Recovery and processing of coal carbonization by-products of historical interest. 
Winkler, H . J . V , "Der Steinkohlenteer und Seine Aufbereitung," 383 pages, Verlag 

Gluckauf GmbH, Essen, 1951. 
Reliable and detailed information on post Warld War II German tar processing 
practice. 

L ight O i l Technology 
Claxton, G , E d , "Benzoles, Production and Uses," 979 pages, The National Benzole 

and Allied Products Association, London, 1961. (Successor volume to W. H . Hof-
fert and G. Claxton, "Motor Benzole, Its Production and Use," The National Benzole 
Association, London, 1938.) 

Detailed work on light oil recovery and refining. 

Symposia and Proceedings 

American Chemical Society, Gas and Fuel Division, Preprints of Papers Presented 
Before National Meetings. First issued numbered irregularly; regularly since 
1963 with Vol. 7, No. 1. Preprints almost all papers presented before the Div i ­
sion, not all of which are formally published later in journals. 

American Conference on Coal Science. Pennsylvania State University, June 23-26, 
1964. Published as "Coal Science," 743 pages, A D V A N C E S I N C H E M I S T R Y SERIES 
No. 55, 1966. 

American Gas Association, Proceedings. Annual volume of papers presented at meet­
ing of the Association. Contains much material during the period of rapid growth 
of the coke oven as a source of city gas. 

American Society for Testing and Materials Proceedings. Annual volumes containing 
papers on materials' behavior and testing and include papers important in the 
field of coal and coal carbonization products. Such material wil l now also 
usually be found in ASTM Special Technical Publications. 

American Society for Testing and Materials Special Technical Publications. Issued 
irregularly. Special publications are compendia of technical reports in a specific 
area of technology and include several on the behavior and testing of coal and 
coal carbonization products. 

Blast Furnace, Coke Oven ù- Raw Materials Proceedings, AIME. Annual volume of 
papers presented at meeting sponsored by the A I M E Blast Furnace and Raw 
Materials Committee (1942). 

Conference on the Origin and Constitution of Coal. Sponsored by the Nova Scotia 
Department of Mines and the Nova Scotia Research Foundation, Crystal Cliffs, 
Nova Scotia, Halifax, n. d. 

First—June 21-23, 1950, 159 pages 
Second—June 18-20, 1952, 399 pages 
Third—June 20-22, 1956, 402 pages 

Eastbourne Conference 4th to 8th, October, 1965, Fuel Research and Development, 
Proceedings, 2 vols. Institute of Fuel, London, 1965. 

International Coal Science Conference. 
First—Heerlen, Netherlands, May 2-3, 1955. Papers abstracted in Brennstoff-Chem. 

36, 214-217 (1955). 
Second—Valkenburg, Netherlands, May 1-4, 1957. Papers published in full in a 

"Special Issue" of Brennstoff-Chem. 39 (Sonderausgabe) (Feb. 1958), 98 
pages. 

Third—Valkenburg, Netherlands, April 27-30, 1959. Preprints of papers provided 
to registrants. 

Fourth—LeTouquet, France, May 30-June 2, 1961. Preprints provided to regis­
trants. Many papers published separately; for list of papers published and 
place of publication see Fuel 42, 260-262 (1963). 

Fifth—Cheltenham, England, May 28-30, 1963. Preprints of papers supplied to 
registrants; papers not to be published; abstracts published in Brennstoff-Chem. 
44, 252-257 (1963). 
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Sixth—Munster, Germany, June 1-3, 1965. Preprints of papers supplied to regis­
trants. 

Seventh—Prague, Czechoslovakia, June 10-14, 1968. Preprints supplied to 
Registrants. 

International Conference on Bituminous Coal. Carnegie Institute of Technologv, 
Pittsburgh, Pa. 

First—Nov. 15-18, 1926, 830 pages (1927) 
Second— Nov. 19-24, 1928, 1927 pages (1929) 
Third—Nov. 16-21, 1931, 1999 pages in 2 volumes (1932) 

Low Temperature Carbonization of Non-caking Coals and Lignites and Briquetting 
of Coal Fines. Symposium organized by The Regional Research Laboratory, 
Hyderabad, Nov. 20-22, 1961. Vol. 1, 451 pages (1963), Vol. II, 349 pages 
( 1964 ), Council of Scientific and Industrial Research, New Delhi. 

Proceedings of the American Wood-Preservers Association. Annual volume which 
includes papers on creosote and coal tar for wood preservation. 

Proceedings of the Boyer Conference, May 21-23, 1963, University of Montreal, 
Quebec, 378 pages. Published by the Department of Mines and Technical 
Surveys, Ottawa, Canada, 1964. 

Proceedings of the Conferences on Carbon 
First—University of Buffialo, Nov. 1953. 
Second—University of Buffalo, June 1955, 22 pages, The University of Buffalo, 

1956. 
Third—University of Buffalo, June 17-21, 1956, 718 pages, Pergamon Press, 

New York, 1959. 
Fourth—University of Buffalo, June 15-19, 1959, 778 pages, Pergamon Press, 

New York, 1960. 
Fifth—Pennsylvania State University, June 19-23, 1961, 2 volumes: 1,347 pages, 

Pergamon Press, New York, 1963. 
Sixth—University of Pittsburgh, June 17-21, 1963. Papers to be published in 

the journal Carbon. 
Seventh—Case Institute of Technology, Cleveland, Ohio, June 21-25, 1965. 

Some papers to be published in Carbon. 
Eighth—State University of New York at Buffalo, June 19-23, 1967. Some 

papers to be published in Carbon. 
Proceedings of the International Committee for Coal Petrology. 

No. 1—First meeting in Geleen (Netherlands) June 9-11, 1953, 15 pages. Secre­
tary of the International Committee for Coal Petrology, c/o Amt fur Boden-
forschung, Westwall 124, Krefeld, Germany, 1954. 

No. 2—Second meeting in Liege, Belgium May 23-25, 1955, 81 pages. R. Louis, 
37-39 Rue Borrens, Ixelles-Brussels, Belgium, 1956. 

No. 3—First International Congress on Coal Petrology in Heerlen (Netherlands), 
Sept. 10-13, 1958, 185 pages, Ernest van Aelst, Maastricht, Nethrlands, 1960. 

Proceedings at the Joint Conference on Gasification Processes. Held by The Institution 
of Gas Engineers and The Institute of Fuel, Hastings, England, Sept. 10-14, 
1962, 167 pages, The Institute of Fuel, London, no date. 

Proceedings of the Symposium on Fuel and Coal, October and November 1931 at 
McGi l l University, Montreal, P.Q., Canada, 474 pages, McGi l l University, Mon­
treal, 1932. 

Proceedings of the Symposium on the Nature of Coal, Central Fuel Research Insti­
tute, Jealgora, India, Feb. 7-9, 1959, 321 pages, The Central Fuel Research In­
stitute, Jealgora, Bibar, India, n.d. Carries information on carbonization of 
Indian coals. 

Record of the (year) Annual Convention of The British Wood-Preserving Association, 
London, annual, 1951. 

Residential Conference on Science in the Use of Coal, April 15-17, 1958, University 
of Sheffield, Sheffield, England, 299 pages, The Institute of Fuel, London, 1959. 

Sharpley, F. W., Ed. , Chemical Engineering in the Coal Industry, 141 pages, London, 
1956. Papers presented at an international conference organized by the National 
Coal Board, Great Britain and held at its Coal Research Establishment at Stoke 
Orchard, Cheltenham, England, June 1956. 

Symposium on Coal Carbonization. Held at the Central Fuel Research Institute, 
Jealgora, India, March 1957, 376 pages. Special issue 1959 of Journal of Mines, 
Metals and Fuels, 6/2 Madan Street, Calcutta, India. 

American Chemical Society 
Library 

1155 lSUi st. m 
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Symposium on Coal, held in Zonguldak, Turkey, Dec. 1-8, 1961 under the auspices 
of the Central Treaty Organization, 330 pages, Office of United States Economic 
Coordinator for C E N T O Affairs, Central Treaty Organization, Zonguldak, Tur­
key. Carries information on carbonization of Turkish coals. 

Transactions of American Institute of Mining, Metallurgical and Petroleum Engi­
neers ( A I M E ) . Each member society of A I M E publishes one Transaction vol­
ume per year. Coal carbonization and coke technology papers are found in the 
Coal Division, Mining Branch and Society of Mining Engineers of A I M E 
volumes. 

Transactions of the Institution of Gas Engineers. Annual, 1850. Secretary, Institu­
tion of Gas Engineers, London. Superseded in 1960 by the Journal of the Insti­
tution, which see. 

Commercial Literature 
"Koppers-Becker Coke Ovens," 82 pages, Koppers Company, Pittsburgh, Pa., 1944. 
"The Wilputte Coke Oven," 32 pages, Wilputte Coke Oven Corp , New York, Ν. Y , 

1944. 
"The Woodall-Duckham System of Continuous Carbonization in Vertical Retorts," 100 

pages, The Woodall-Duckham Vertical Retort and Oven Construction C o , L t d , 
London, 1923. 

Rueckel, W , "New Principles in Heating Koppers-Becker Coke Ovens," 32 pages, 
Koppers Company, Pittsburgh, P a , 1942. 

Patent Publications 

United States 

Australia 

Austria 

Belgium 

Canada 

France 

Germany 

The Netherlands 

United Kingdom 

—Official Gazette of the United States Patent Office, Superintend­
ent of Documents, Government Printing Office, Washington, 
D. C. 

—Australian Official Journal of Patents, Trade Marks, and Designs, 
with which are Incorporated Particulars of Copyright Applica­
tions, Patent Office, Canberra, A.C.T. , Australia. 

—Osterreichisches Patentblatt, Osterreichisches Patentamt, Kohl-
markt 8-10, Wien I, Austria. 

—Recueil des Brevets d'Invention—Verzameling der Uitvinding-
soctrooien, Service de la Propriété Industrielle et Commerciale, 
19 Rue de la Loi , Bruxelles, Belgium. 

—Canadian Patent Office Record and Register of copyrights and 
Trade Marks, Commissioner of Patents, Ottawa, Ont , Canada. 

—Bulletin Officiel de la Propiété Industrielle, L'Institut National 
de la Propriété Industrielle, 26 bis, Rue de Leningrad, Paris, 
France. 

—Ausziige aus den Patentanmeldungen, Wila Verlag fiir Wirt-
schaftswerbung Wilhelm Lampl, Munich, Germany. 

—Industriele Eigendom, Willem Witsenplein 6, 's-Gravenhage, 
The Netherlands. 

—Official Journal (Patents), Patent Office, 25 Southampton Build­
ings, Chancery Lane, London, England. 

U.S. Patent Classes and Subclasses 

Class 23, Chemistry 
2 Gas separation and purification 
3 Heating & illuminating gas 
75, 76, 114, 117, 119, 166, 181 
Cfoss 48, Gas heating ir Illuminating 
61 Generators 
62 Cupola 
(63-69, 71-87 
89 Retort 
90, 92-96, 98-113 

118.5 Portable 
119 Retorts 
120 Compounds 
122 Inclined 
123 Vertical 
124 Lids 
126 Attachments 
128 Purifiers 
170 Center and by-pass valves 
173 Exhausters 
174 Holders 
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175 high-pressure safety escape 
176 bell and tank 
177 sectional bell 
178 collapsible 
179 tank 
180 mixers 
181 bell and tank 
182 anterior 
197 Processes 

hydrogen 
199 carbureting 
2 0 0 coal, oil and water 
2 0 1 coal and oil 
2 0 2 coal and water 
2 0 3 producer 
2 0 4 water 
2 0 5 - 2 0 8 
2 0 9 wood 
2 1 0 coal 
2 1 1 oil 
2 1 2 - 2 1 3 
2 1 4 oil and steam injected 
2 1 5 air 
Class 196 , Mineral oils: apparatus 
9 8 Combined vaporizing and condens­

ing 
9 9 condensate returned to vaporizer 
100 columns 
102 condenser or collector in vapor­

izer 
103 heads 
104 vaporizing 
105 systems 
106 series stills 
107 tube and drum 
1 0 8 - 1 0 9 
1 1 0 tubular 
1 1 1 with partitions 
1 1 2 rotary 
1 1 4 vacuum 
1 1 5 special shapes 
116 furnaces and flues 
1 1 7 internal flues 
1 1 8 liquid baths 
119 jackets 
120 special means for heating 
121 electric 
122 carbon removers 
1 2 3 circulators or agitators 
1 2 4 - 1 2 6 
127 fluid injectors 
128 films or sprays 
129 depending legs or spur tubes 
1 3 0 bottoms 

R E C E I V E D December 7, 1964. Updated by 
Meekly November 2 2 , 1968. 

131 unheated 
132 automatic control 
1 3 3 special features of construction 
134 heat recovery from vapor or 

residuum 
1 3 5 feeders 
1 3 6 vapor outlets 
137 attachments 
138 condensing 
139 dephlegmators or fractionating 

columns 
140 contact with cooling fluid 
141 automatically controlled tempera­

ture 
1 5 5 miscellaneous 
Class 202, Distillation 
2 processes 
3 7 residue quenching 
3 8 decarbonizing and cleaning 
8 1 apparatus 
8 2 systems 
8 3 - 1 5 1 , 2 1 5 - 2 3 0 
2 3 9 elements 
2 4 1 - 2 7 0 

Chss 214, Material or Article Handling 
Various subclasses under heading "charg­
ing or discharging apparatus" 
Chss 251, Valves and valve actuation 
The various valving systems for the con­
trol of regenerative heating systems of 
coke ovens, water gas plant operation, by­
product control, etc. wil l be found in this 
class. 
Class 260, Chemistry, Carbon compounds 
144 Azo 
152 Heterocyclic 
155 -156 , 164, 1 6 5 
2 3 9 Heterocyclic carbon compounds 
2 6 9 six-membered rings containing 

one hetero-n-atom 
2 8 3 , 2 9 0 
3 5 0 carbocyclic or acyclic 
6 1 7 hydroxy 
6 1 8 , 6 1 9 , 6 2 7 
6 6 6 hydrocarbons 
6 6 8 , 674 , 6 7 5 
6 8 4 Processes 
7 0 1 Chemical purification 
7 0 3 separation from sulfuric 

acid solution 
7 0 4 physical treatments only 
7 0 5 - 7 0 8 

author August 2 9 , 1966. Updated by Gene 
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Literature Resources for Petroleum 
Chemicals 

MORRIS D. SCHOENGOLD 

Esso Research and Engineering Co, P. O. Box 51, Linden, N. J. 07036 

The field of petrochemicals has grown over the past 10 years 
to the extent that at present petroleum has essentially re­
placed coal as the primary raw material for preparing 
organic chemicals. In some cases, it has begun to penetrate 
the field of inorganic chemicals. In accordance with this 
growth, the literature of the subject has also grown tre­
mendously. This article is a general guide to the sources of 
information in this area. It covers the general sources first 
and then particular processes, such as oxidation, hydrogena­
tion, halogenation, and nitration. Representative books and 
articles are listed in the bibliography. Some general guides 
to the patent literature are also included. 

The raw materials for the petrochemical industry are obtained from crude 
petroleum either by being present as such in the crude or by the chemical 

operations during refining to prepare the primary products such as gasoline, 
lubricating oils, heating oils, and asphalts. The products thus obtained include 
chemicals such as ethylene, propylene, butadiene, benzene, toluene, and the 
xylenes. These may be considered the primary petrochemicals. Many sec­
ondary derivatives are obtainable from these, including polyethylene, poly­
propylene, polystyrene, polyesters, polyurethanes, phenolic resins, various types 
of synthetic rubbers, ethylene chloride, trichloroethylene, ethyl chloride, etha-
nol, acetaldehyde, styrene, ethylene oxide, ethylene glycol, v iny l acetate, 
ethylene dibromide, acrylonitrile, and others. 

The growth rate of petrochemicals continues to increase, and petroleum 
has essentially replaced coal as the primary organic raw material. According 
to the 1965 Petrochemical Handbook issue of Hydrocarbon Processing, o i l and 
natural gas account for more than 9 3 % of al l basic organics. Petrochemical 
feedstocks account for almost 4% of U.S . crude petroleum production and 
imports. Demand for petrochemical feedstocks is growing about 1 1 % per 
year. By 1970 it is estimated that petrochemicals should account for 70% of 
total value and 4 2 % of total chemicals produced. 

550 
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Thus, the importance of the industry and the need for knowing the 
sources of information is apparent. There are several ways in which these 
sources can be discussed—i.e., by the individual chemicals and the products 
obtainable from them, chemical by chemical or type by type, or by the products 
obtained. Thus, we could have sections devoted to the preparation of paraffins, 
olefins, aromatics, etc., or we could have sections devoted to materials such as 
plastics, rubbers, textile chemicals, solvents, etc. However, since the limitations 
of the paper restrict, I discuss the subject on the basis of processing, such 
as oxidation, halogenation, nitration, etc. In this way the paper w i l l be kept 
within bounds, and the subject w i l l be adequately covered. I do not propose 
to be al l inclusive. M y object is to present general guidelines to sources of 
information on the various processing of petrochemical feedstocks. I list 
both special and usual sources and discuss their usefulness from the special 
aspect of petrochemistry. 

General Sources 

The literature serves a dual purpose. First , it keeps the worker aware of 
current research and who is currently active in a particular field of endeavor. 
Second, it informs the worker of what has been previously done. This prevents 
duplication and serves to orient new workers in the field. Obviously, the 
type of material used in each of these functions differs. In the first area— 
current awareness—it is necessary that the worker be aware of al l the primary 
journals which publish the results of new research. He must keep himself 
informed by reading them as they appear. It is also necessary that one be 
familiar with the patents issued each week since many technological advances 
are first announced in the patent literature. Thus, one must be aware of the 
sources of information for patents. The second type of use made of the tech­
nical information is served by a different type of publication. These may be 
trade publications, review journals or abstracts journals. Many of the abstracts 
journals are subject oriented and serve a specific industry or, like Chemical 
Abstracts, the entire field of chemistry. Each of these sources has its purpose 
and function. 

Litt le has been published which is devoted solely to petrochemistry. 
Several books, a few magazines, some symposia, and an abstract bulletin are 
the sole fruits of this endeavor. 

Petrochemistry is covered broadly by the books published since 1955, 
which are listed alphabetically by author in the bibliography. However, 
mention should be made of one standard reference work which was published 
in 1934 but which is still the best guide to the literature up to that date. It is 
El l i s ' "Chemistry of Petroleum Derivatives," published in two volumes by the 
Chemical Catalog Co. Although out of print and rather old, it is still the basic 
book reviewing the literature up to the publication date. It contains many 
references to the early patents and literature and is essential in making 
searches. 

Another useful book is "The Chemistry of Petroleum Hydrocarbons," by 
Brooks in three volumes. Volume 1 contains 21 separately authored chapters 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
03

4

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



552 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

covering subjects such as hydrocarbons in natural gas, gasolines, kerosenes, gas 
oils, and lubricating oils; separation of aromatics by selective adsorption; prepa­
ration of pure paraffins and olefins; synthesis of low and high molecular weight 
hydrocarbons; and the Fischer-Tropsch process. Volume 2 contains 16 chapters 
covering acetylene by the pyrolysis of light hydrocarbons; pyrolytic reactions 
of aromatic hydrocarbons; hydrocarbon oxidation; synthesis of gas from 
methane, oxygen, and steam; partial oxidation of simple paraffinic hydrocarbons; 
and special oxidation reactions of unsaturated hydrocarbons. Volume 3 con­
tains 22 chapters covering oxidation of o-xylene to phthalic anhydride; 
isomerization of olefins and saturated hydrocarbons; chlorination, fluorination 
and nitration of paraffins and cycloparaffins; Diels-Alder reactions; the Oxo 
reaction; alkylation; aromatic substitution; and sulfonation and nitration of 
aromatic hydrocarbons. 

The volume by Brooks and Dunstan contains chapters covering chemicals 
for synthetic rubber, organic chemicals from hydrocarbons of petroleum, nitro-
alkanes, carbon black, and surface-active agents. Goldstein's book covers major 
products from a commercial and manufacturing point of view and contains 
much economic data. Groggins' volume covers unit operations such as alkyla­
tion, halogenation, and nitration. "Advances in Petroleum Chemistry and 
Refining," by Kobe and McKetta is an annual publication which presents 
current developments in the petroleum and petrochemical industries. The 
chapters are individually authored and cover subjects such as the manufacture 
of petrochemical acetylene; nitriles and amines; synthetic ammonia; aromatics 
from petroleum; manufacture of mono- and diolefins from paraffins by catalytic 
dehydrogenation; synthetic detergents from petroleum; nitrogen fertilizers; 
Oxo process; pesticides from petroleum; various aspects of the petrochemical 
industry; and similar subjects. There is a cumulative index in Volume 10. 

Also of interest because they relate specifically to petrochemicals are the 
various symposia which have been held by the American Chemical Society at 
its semiannual meetings. These have generally been sponsored by the Division 
of Petroleum Chemistry. The American Institute of Chemical Engineers held 
a symposium on petrochemicals and petroleum refining which was reprinted 
in Chemical Engineering Progress Symposium Series. 

Several books have been published which cover the physical properties 
of hydrocarbons and petrochemicals. These are other than the standard hand­
books which are generally familiar and are listed with the general books in 
the bibliography. 

There are many books which are of interest to the petroleum chemist but 
which are also of general interest to the chemist. These include the books on 
organic chemistry, inorganic chemistry, physical, analytical, and the other 
branches of the subject. These w i l l not be discussed here. However, of p r i ­
mary interest are the following three compendia which cover both chemical 
technology and organic chemistry. 

Kirk-Othmer's "Encyclopedia of Chemical Technology" is an excellent 
source of information for all petrochemicals. 

"Ullmann's Enzyklopedia der Technischen Chemie" is in the same cate­
gory as Kirk-Othmer except that it is in German. Many of the articles contain 
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references to the original literature. Both of these are currently being revised. 
Houben-Weyl's "Methoden der Organischen Chemie" is an excellent source of 
information on organic chemicals, from the chemist's point of view. It contains 
volumes devoted to the chemistry and preparation of organophosphorus, nitro­
gen, sulfur, oxygen, and halogen compounds. A l l of the articles are individually 
authored and contain many references to the original literature. 

Also of interest in this regard are the various publications which have 
appeared as a result of the American Petroleum Institute's research projects. 

Periodicals, Abstracts, and Information Services. Several periodicals are 
of interest to the field of petrochemicals because of the annual special reports 
they issue. Examples of these are the annual petrochemical reports of the 
Oil and Gas Journal. The latest lists U .S . petrochemical construction proj-
eets in elastomers, aromatics, ammonia, ethylene, and sulfur. It also contains 
the Journal's annual petrochemical survey which lists all U .S . and foreign plants 
and their products. The Petrochemical Handbook issue of Hydrocarbon Proc­
essing is another important source of information. This special annual issue 
gives flow diagrams for the industrial production of the important petrochemi­
cals. The 1965 issue contains 131 flow diagrams. The information for each 
process includes raw materials, products obtained, a general description of the 
process, yields, commercial installations, and where to obtain additional infor­
mation. Both these journals also publish articles of current interest, describing 
new processes or reviewing older processes. A n example of these is the series 
on making ethylene and butadiene which the Oil and Gas Journal reprinted in 
1957. The annual review issue of Industrial and Engineering Chemistry, which 
ceased publication in 1963, contained review articles covering recent advances 
in the field of alkylation, halogenation, oxidation processes, hydrogénation and 
dehydrogenation processing, and sulfonation and sulfation processes. In some 
of the issues polymerization was also covered. These reviews are now published 
with each issue and serve as good sources for reviewing the annual progress 
in these fields. 

Economic information concerning petrochemicals is available from the 
usual sources of such information. Thus, the U .S . Tariff Commission issues its 
Synthetic Organic Chemicals, U.S. Production and Sales report annually. As 
the title indicates, the information is concerned with the production and sales 
of a l l organic chemicals during the period covered. Stanford Research Institute 
issues its "Chemical Economics Handbook" in loose-leaf form. This contains 
information on the basic economic data significant to the chemical industry. 
It covers economic data on individual chemicals and raw materials, on the 
principal chemical-consuming industries and on financial aspects of the chemical 
industry. The publication Search published by Compendium International 
Publishing Corp. regularly gives information on prices, sources of chemicals, 
production, exports and imports, new plants, etc. Predicasts abstracts infor­
mation on forecasts and market data by product from articles appearing in over 
250 trade journals. Chemical Market Abstracts, published monthly by Foster D . 
Snell, Inc. claims to be a comprehensive guide to the world's chemical markets. 
It also contains information on chemical production, prices, and markets. 
Although not primarily concerned with petrochemicals, mention should never-
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theless be made of the American Petroleum Institute's publication "Petroleum 
Facts and Figures." The latest edition (1965) is designed to bring together 
within a single volume the most complete and comprehensive record available 
of the petroleum industry's operations. The refining section contains tables on 
crude runs, refineries, stocks, production of petrochemical feedstocks, and 
finished products. M u c h statistical and economic information is contained in 
the various publications by the Noyes Development Corp. of Park Ridge, New 
Jersey. These publications generally give detailed accounts of the technical 
information available on the subject matter of the report along with some 
economic information. Some of the reports cover such topics as acetylene, 
acrylic acids and esters, acrylonitrile, ammonia and synthesis gas, aromatics, 
caprolactam, chemicals from ethylene, chemicals from propylene, etc. Final ly , 
the U .S . Bureau of Mines has issued several bibliographies of investment and 
operating costs for chemical and petroleum plants covering the period 
1930-1958. 

Specific Sources According to Process 

Oxidation. Many chemicals are produced by oxidizing petrochemical feed­
stocks. A number of articles have been written on this subject and have been 
included in some of the aforementioned books, such as the one by Brooks et al. 
on the chemistry of petroleum hydrocarbons and in Kobe and McKetta's 
"Advances in Petroleum Chemistry and Refining." Both of these should be 
consulted for review articles on oxidation. In addition to these, several books 
have also been published which cover the subject in greater detail. Examples 
of these are given in the bibliography. Shtern's book reviews research on the 
oxidation of paraffins, olefins, naphthenes, and aromatics. It covers the Russian 
work fully and contains extensive bibliographies to both Russian and non-
Russian work. Articles with particular emphasis on petrochemical oxidation are 
also included in the bibliography. 

Alleviation. Another important petrochemical reaction is alkylation, and 
much work has been done in this field. Booth and Martin's book includes a 
discussion of the use of boron trifluoride as an alkylation catalyst. The book 
by Egloff and Hul la is a compilation of patents on the alkylation of alkanes, 
classified according to process. The volume by Topchiev et al. is translated 
from the Russian and contains sections on the use of boron trifluoride in alkyla­
tion reactions. Wil l iams ' work discusses homolytic aromatic substitution, which 
includes alkylation reactions. 

Too many articles have been written on alkylation reactions to list them 
all . However, those which review the subject well are listed in the bibliography. 
I should also like to mention the annual reviews of the literature which have 
been published in Industrial and Engineering Chemistry. 

Isomerization. Isomerization is a reaction frequently used in the petro­
chemical industry but not to the same extent as alkylation or oxidation. How­
ever, it is a useful reaction and much work has been done with it. Moy 
discusses developments during the period 1952-1962 in catalytic isomerization, 
along with other processes. The work by Topchiev et al. previously mentioned 
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contains â section on the use of boron trifluoride in isomerization reactions. 
A symposium on isomerization and related processes was held at the A p r i l 
1959 meeting of the American Chemical Society, Division of Petroleum 
Chemistry. 

Hydrogénation. Sources of information which cover hydrogénation and 
dehydrogenation are listed in the bibliography. 

Halogenation. Halogenation has been extensively investigated, and many 
books and articles have been published. Representative ones are given in the 
bibliography. Here again the annual reviews in Industrial and Engineenng 
Chemistry should always be consulted. 

Nitration. Although not as important from a petrochemical point of view 
as any of the other reactions, some work has been carried out in this area, 
and the sources should be listed. Of interest is the symposium which was held 
at the 132nd American Chemical Society, Division of Petroleum Chemistry 
Meeting in New York in September 1957. The topic was nitrogen compounds 
in petroleum, and 10 papers were presented. Nitration is also covered by the 
Industrial and Engineering Chemistry annual unit processes review. Also 
worthy of mention is A P I Project 52 on the nitrogen constituents in petroleum. 

Sulfonation. Here also the annual review of Industrial and Engineering 
Chemistry must be mentioned. API 's Project 48, which has been in process 
for many years, is concerned with the synthesis, properties, and identification 
of sulfur compounds in petroleum. Other articles and books of interest are 
given in the bibliography. 

Polymerization. Of all the areas of petrochemistry none has received 
more attention than polymerization, especially since the advent of the Ziegler 
catalyst. The subject has been discussed in great detail, and no attempt w i l l 
be made to cover the sources here. However, some attempt w i l l be made to 
indicate the magnitude of the material that has been published and to point 
out some of the books and articles which w i l l serve as a start in becoming 
familiar with the field. I shall l imit myself to the polymerization of olefins 
and diolefins in order to keep this section within bounds. 

Interscience started issuing the digest service Resins, Rubbers, Pfostics in 
1947. This publication, later issued by Information for Industry, contains an an­
nual index to the material digested, and the digests themselves are long and fre­
quently contain data taken from the articles. This service was discontinued in 
1965. There are also many periodicals devoted exclusively to polymers and 
polymerization. Examples are European Polymer Journal, Fortschntte der 
Hochpolymeren Forschung, Journal of Applied Polymer Science, Journal of 
Polymer Science, Die Makromolekulare Chemie, Polymer, Polymer Previews, 
and Polymer Report. 

In addition to the journals many books have been written covering various 
aspects of the subject. One of the earlier publications and still excellent for 
the old material is E l l i s ' "Chemistry of Synthetic Resins." Published in two 
volumes in 1935, it covers most of the old literature and should always be 
consulted for information which may have been published prior to the publ i ­
cation date of the set. 
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I have tried to give an overall view of some of the sources of information 
in the field of petrochemistry. Naturally, it has been impossible to cover the 
entire field and still keep this paper within bounds. However, I believe that 
the contents and leads given here w i l l serve as a start to anyone wishing some 
basic information. 
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Symposia 

American Chemical Society, 1155 Sixteenth St., N . W., Washington, D. C. 20036: 
Aromatic Hydrocarbons (Atlantic City, 1962) 
Mechanism of Homogeneous and Heterogeneous Hydrocarbon Reactions ( Kansas 

City, 1954) 
Monomers and Polymers from Petroleum ( St. Louis, 1961 ) 
Oxidation to Produce Petrochemicals ( Cleveland, 1960 ) 
Production and Use of Alpha Olefins ( Los Angeles, 1963 ) 
Recent Developments in Chemicals from Petroleum ( San Francisco, 1958 ) 
Recent Advances in Hydrocarbon Catalysis (Chicago, 1961 ) 

American Institute of Chemical Engineers, 345 East 47th St., New York, Ν. Y. 10017: 
"Symposium on Petrochemicals and Petroleum Refining," Chem. Eng. Progr. Symp. 
Ser. No. 57 (1961). 

A P I Research Projects 

American Petroleum Institute, 1271 Avenue of the Americas, New York, Ν. Y. 10020: 
No. 6—Hydrocarbons in Petroleum 
No. 37—The Fundamentals of Hydrocarbon Behavior 
No. 42—Synthesis and Properties of High Molecular Weight Hydrocarbons 
No. 44—Data on Hydrocarbons and Related Compounds 
No. 47—Solid-Fluid Interactions as Related to Petroleum Production 
No. 48—Synthesis, Properties and Identification of Sulfur Compounds in 

Petroleum 
No. 52—Nitrogen Constituents in Petroleum 
No. 56—Isolation, Identification and Characterization of Metal-Bearing Organic 

Compounds Contained in Petroleum and Natural Asphalts 
No. 58—Synthesis and Purification of Hydrocarbon Standard Samples 

Periodicals, Abstracts, and Information Services* 

Abstracts of Papers, American Chemical Society, 1155 Sixteenth St., N . W., Wash­
ington, D. C. 20036, 2 times a year. 

Agricultural Chemicals, Industry Publications, Inc., Box 31, Caldwell, N . J . , 1946, 
monthly. 

Agricultural News Letter, Ε. I. du Pont de Nemours & Co., Public Relations Depart­
ment, Wilmington, Del. 19898, 1932, quarterly. 

AIChE Journal, American Institute of Chemical Engineers, 345 East 47th St., New 
York, Ν. Y. 10017, 1955, bimonthly. 

AIChE Program Abstracts, American Institute of Chemical Engineers, irregular. 
American Petroleum Institute, Abstracts of Refining Literature (formerly API Tech­

nical Abstracts), American Petroleum Institute, 1271 Avenue of the Americas, New 
York, Ν. Y. 10020, weekly. 

Angewandte Chemie, International Edition in English, Verlag Chemie GmbH, Pap-
pelallee 3, Weinheim/Bergstr., Germany and Academic Press, Inc., I l l Fifth Ave., 
New York, Ν. Y. 10003, 1962, monthly. 

Applied Science and Technology Index, H . W. Wilson Co., 950 University Ave., 
New York, Ν. Y. 10452, 1913, monthly. 

Auszuege Aus Den Patentanmeldungen, Wila Verlag fur Wirtschaftswerbung W i l ­
helm Lampl, Landsberger Strasse 191 a, Munich 12, Germany, 1955, weekly. 

Biological and Agricultural Index (formerly Agricultural Index), H . W. Wilson Co., 
1916, monthly. 

British Chemical Engineering, (incorporating the Industrial Chemist), Heywood & 
Co., Ltd. , Drury House, Russell St., London WC2, England, 1956, monthly. 

British Phstics, Iliffe Industrial Publications, Ltd. , Dorset House, Stamford St., 
London SE1, England, 1929, monthly. 

British Technology Index, Library Association, Chaucer House, Malet Place, London 
W C 1 , England, 1962, 11 times a year. 

* List compiled by Charlotte Schaler, P. O. Box 366, Tarrytown, Ν. Y. 
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Bulletin of the Japanese Petroleum Institute, Japan Petroleum Institute, To-nen B l d g , 
1, Tori 3-chome, Nihon bashi, Chuo-ku, Tokyo, Japan, annual. 

Bulletin de la Société Chimique de France, Masson et C i e , 120 Boulevard Saint-
Germani, Paris 6, France, monthly. 

Bulletin de ία Société Chimique Belges, Masson et Cie, monthly. 
Canadian Chemical Processing, Southam Business Publications, Ltd. , 1450 Don Mills 

R d , Don Mills, Ontario, Canada, 1917, monthly. 
Canadian Journal of Chemical Engineering, Chemical Institute of Canada, 48 Rideau 

St., Ottawa 2, Ontario, Canada, 1929, bimonthly. 
Canadian Journal of Chemistry, National Research Council, Ottawa 2, Ontario, Can­

ada, 1929, monthly. 
Chemical Abstracts, American Chemical Society, 1907, weekly: 

Year Section 
1912 22. Petroleum, Asphalt, Coal Tar and Wood Products 
1961 22. Petroleum, Lubricants, and Asphalt 
1962 52. Petroleum and Petroleum Derivatives 
1963-66 27. Petroleum, Petroleum Derivatives, and Related Products 
1967 51. Petroleum, Petroleum Derivatives and Related Products 

Chemical Engineering, McGraw-Hill Book C o , 330 West 42nd St , New York, Ν. Y. 
10036, 1902, semimonthly. 

Chemical Engineering Progress, American Institute of Chemical Engineers, 1947, 
monthly. 

Chemical and Engineering News, American Chemical Society, 1923, weekly. 
Chemical Engineering Science, Journal International de Genie Chimique, Pergamon 

Press, 122 East 55th St., New York, Ν. Y. 10022, 1951, monthly. 
Chemical Market Abstracts, Foster D. Snell, Inc., 29 West 15th St., New York, Ν. Y. 

10011, 1950, monthly. 
Chemical and Process Engineering, The Tower, Shepherds Bush R d , London W6, 

England, 1950, monthly. 
Chemical Titles, American Chemical Society, 1961, semimonthly. 
Chemical Reviews, American Chemical Society, 1924, bimonthly. 
Chemical Week, McGraw-Hill Book C o , 1914, weekly. 
Chemiker-Zeitung, Dr. Alfred Huthig Verlag, GmbH, Wilckensstr. 3/5, Heidelberg, 

Germany, 1876, semimonthly. 
Chemisch Weekblad, Ν. V. Uitgeverij W. P. van Stockum & Z n , Hartogstraat 3, Box 

123, The Hague, Netherlands, 1903, weekly. 
Chemische Technik, V E B Deutscher Verlag fiir Grundstoffindustrie, Karl-Heine-Str. 

27, Leipzig W. 31, Germany, 1949, monthly. 
Chemisches Zentralblatt, Akademie-Verlag GmbH, Leipziger Str. 3-4, Berlin W8, 

Germany, 1830, weekly. 
Chemistry and Industry, Society of Chemical Industry, 14 Belgrave Square, London 

SW1, England, 1881, weekly. 
Chimia, H . R. Sauerlander & C o , Laurenzenvorstadt 89, Aarau, Switzerland, 1947, 

monthly. 
Chimica e Vlndustria, Societa per Azioni Editrice di Chimica, Piazzale R. Morandi 2, 

Milan, Italy, 1919, monthly. 
Chimie et Industrie, Société de Productions Documentaires, 28 rue St.-Dominique, 

Paris 7 e, France, 1917, monthly. 
Collections of Czechoslovak Chemical Communications, Czechoslovak Acadmy of 

Science, Na Cricisti 2, Prague 6, Czechoslovakia, 1929, bimonthly. 
European Chemical News, Temple Press, L t d , Bowling Green Lane, London E C 1 , 

England, 1962, weekly. 
European Polymer Journal, Pergamon Press, quarterly. 
Farm Chemicals, Meister Publishing C o , 37841 Euclid A v e , Willoughby, Ohio 

44094, 1894, monthly. 
Fortschritte der Hochpolymeren-F orschung (Advances in Polymer Science), Springer-

Verlag, Heidelberger Platz 3, Berlin-Wilmersdorf (West), Germany, irregular. 
Gazzetta Chimica Italiana, Viale Liege 48, Rome, Italy, 1871, 9-10 times a year. 
Helvetica Chimica Acta, Verlag Helvetica Chimica Acta, Box Basil 7, Switzerland, 

1918, bimonthly. 
Hydrocarbon Processing-Petroleum Refiner, Gulf Publishing C o , Box 2608, Houston, 

Tex. 77001, 1922, monthly. 
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The Industrial Chemist, Tothill Press, Ltd. , 33 Tothill St., Westminster, London SW1, 
England, monthly. 

Industrial and Engineering Chemistry (plus 3 quarteries: Fundamentals; Process 
Design and Development: Product Research and Development ), American Chemical 

t Society, 1903, monthly. 
l'Industrie du Pétrole (formerly l'Industrie du Pétrole et de la Pétrochimie), name 

changed in 1957 to l'Industrie du Pétrole et Energies Industrielles, which see. 
l'Industrie du Pétrole et Energies Industrielles (formerly Industrie du Pétrole), S 252 

Faubourg St., Honore, Paris 8 e, France, monthly. 
Industriele Eigendom, Octrooiraad en Merkenbureau, Willem Witsenplein 6, The 

Hague, Netherlands, 3 times a month. 
Institute of Petroleum Journal, Institute of Petroleum, 61 New Cavendish St., London 

W l , England, 1914, monthly. 
Institute of Petroleum Review, 1947, monthly. 
Institution of Rubber Industry, Transactions and Proceedings, 4 Kensington Palace 

Gardens, London W8, England, 1925, bimonthly. 
Journal of Agricultural and Food Chemistry, American Chemical Society, 1953, b i ­

monthly. 
Journal of the American Chemical Society, American Chemical Society, 1879, monthly. 
Journal of Applied Chemistry, Society of Chemical Industry, 14 Belgrave Square, Lon­

don SW1, England, 1951, monthly. 
Journal of Applied Polymer Science, John Wiley & Sons, 605 Third Ave., New York, 

Ν. Y. 10016, 1959, bimonthly. 
Journal of Catalysis, Academic Press, Inc., 1962, bimonthly. 
Journal of the Chemical Society (includes Proceedings), The Chemical Society, Bur­

lington House, Piccadilly, London W l , England, 1848, monthly. 
Journal of Organic Chemistry, American Chemical Society, 1936, monthly. 
Journal of Petroleum Technology, Society of Petroleum Engineers, A I M E , 6300 North 

Central Expressway, Dallas, Tex. 75206, 1948, monthly. 
Journal of Polymer Science (in 3 sections: A, General Papers; B, Polymer Letters; 

C, Polymer Symposia), Interscience Publishers, 605 Third Ave., New York, Ν. Y. 
10016, 1945, monthly. 

Justus Liebigs Annalen Der Chemie, Verlag Chemie GmbH, 1832, irregular. 
Khimicheskaya Promyshlennost', Khimiya, N . Krasnoselskaya 37, Moscow B-66, USSR, 

1924, monthly. 
Kunststoffe, Carl Hanser Zeitschriftenverlag GmbH, Kolberger Str. 22, 8000 Munich 

27, Germany, 1911, monthly. 
Makromolekulare Chemie, Huthig & Wepf Verlag, Eisengasse 5, Basel, Switzerland, 

1947, irregular. 
Monthly Catalog of U. S. Government Publications, Superintendent of Documents, 

Government Printing Office, Washington, D. C. 20402. 
Neftekhimiya (Petroleum Chemistry, English translation), Pergamon Press, 1962, 

quarterly. 
Nippon Kagaku Zasshi (Bulletin of the Chemical Society of Japan), Chemical Society 

of Japan, No. 5, 1-chome, Surugadai-Kanda, Chiyoda-ku, Tokyo, Japan, 1926, 
monthly. 

Nitrogen, British Sulphur Corp., Ltd. , 40 Great Titchfield St., London W l , England, 
1959, bimonthly. 

Official Gazette, Superintendent of Documents, 1872, weekly. 
The Oil and Gas Journal, The Petroleum Publishing Co., 211 South Cheyenne Ave., 

Tulsa 3, Oklahoma. 
Organometallic Compounds, Translation and Technical Information Services, 32 

Manaton Rd., London SE15, England, 1961, monthly. 
Petroleum, Grampian Press Ltd. , Shepherds Bush Rd., Hammersmith, London W6, 

England, 1939, monthly. 
Petroleum Times, Temple Press, Ltd. , 1899, semimonthly. 
Plastics Technology, Bi l l Brothers Publications, Inc., 630 Third Ave., New York, Ν. Y. 

10017, 1955, monthly. 
Polymer, Butterworth & Co., 88 Kingsway, London WC2 , England, 1960, monthly. 
Predicasts, Economic Index and Surveys, Inc., Cleveland, Ohio. 
Polymer Report, Institute of Polymer Industry, Central P. O. Box 1176, Tokyo, Japan, 

1958, monthly. 
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Preprints, Division of Fuel Chemistry of the American Chemical Society, Dr. R. A. 
Glenn, Division Director of Publications, c/o Bituminous Coal Research, Inc., 350 
Hochberg R d , Monroeville, Pa. 15146, irregular. 

Preprints, Division of Organic Coatings ir Plastics Chemistry of the American Chem­
ical Society, Mr. Kenneth N . Edwards, Division Secretary, c/o Dunn-Edwards-
Corp, 4885 East 52nd Place, Los Angeles, Calif. 90022, irregular. 

Preprints, Division of Petroleum Chemistry of the American Chemical Society, Dr. 
Vladimir Haensel, Division Treasurer, c/o Universal Oil Products C o , 30 Algonquin 
R d , Des Plaines, 111. 60016, irregular. 

Proceedings, American Petroleum Institute, annual. Section I, General; Section II, 
Marketing; Section III, Refining; Section IV, Production; Section V, Transportation; 
Section VI , Interdivisional. 

Quarterly Reviews, Chemical Society, 1947, quarterly. 
Recueil des Brevets d'Invention, Minist. des Affaires Economiques et de l'Energie, 

Service de la Propriété Industrielle et Commerciale, 19 rue de la Loi Brussels 4, 
Belgium, 1854, monthly. 

Recueil des Travaux Chimiques des Pays-Bas, Koninklijke Nederlandse Chemische 
Vereniging, Burnierstraat 1, The Hague, Netherlands, 1882, monthly. 

Resins, Rubbers, Plastics, Information for Industry, Inc., 1000 Connecticut A v e , N . W , 
Washington, D. C. 20036, 1942, semimonthly (discontinued in 1965). 

Rubber Age, Palmerton Publishing C o , Inc., 101 West 31st St , New York, Ν. Y. 
10001, 1917, monthly. 

Rubber and Plastics Age, Rubber & Technical Press, L t d , Gay wood House, Great 
Peter St , London SW1, England, 1920, monthly. 

Rubber World, Bi l l Brothers Publishing C o , 1889, monthly. 
Rubbers: RAPRA Abstracts (formerly Rubber Abstracts), Rubber and Plastics Research 

Association of Great Britain, Shawbury, Shrewsbury, Shropshire, England, 1923, 
monthly. 

Search, Compendium International Publ. Corp , Ν. Y. 
Society of Petroleum Engineers Journal, Society of Petroleum Engineers, A I M E , 1961, 

quarterly. 
Soviet Inventions Illustrated (in 3 sections: Chemical Electrical; Mechanical and 

General), Derwent Publications, L t d , 1963, monthly. 
SPE Journal, Society of Plastic Engineers, Inc., 65 Prospect St , Stamford, Conn, 

1945, monthly. 
SPE Transactions, Society of Plastic Engineers, Inc., 1961, quarterly. 
Synthetic Organic Chemicals, U. S. Production and Sales, U . S. Tariff Commission, 

c/o Superintendent of Documents, annual. 
Uspekhi Khimii (Russian Chemical Reviews), Chemical Society and Department of 

Scientific and Industrial Research, 1960, monthly. 
Uniterm Index to Chemical Patents, Information for Industry, Inc., annual. 
Zhurnal Prikladnoi Khimii, Nauka Mendeleyevskaya Liniya 1, Leningrad V-164, 

USSR, 1928, monthly. 

Oxidation 
Broich, F , "Oxidation Reactions in Petrochemistry," Chem. Ingr. Tech. 34, 45 (1962). 
Cullis, C. F , "The Controlled Gaseous Oxidation of Organic Compounds," Chem. Ind. 

(London) 1962, 23. 
Emanuel, Ν. M , ed , "Oxidation of Hydrocarbons in the Liquid Phase," The Mac­

millan C o , New York, 1965. 
Gardner, J . H , Schoenbrun, E. F , "The Partial Oxidation of Ethane," ACS, Div. 

Petrol Chem. Preprints 3 (2) B57 (1958). 
Jones, J . H . , Fenske, M . R., "Chemicals from Hydrocarbons by Vapor Phase Oxida­

tion," ACS, Div. Petrol Chem. Preprints 3 (2) B71 (1958). 
Landau, R , "Recent Developments in Aromatics Oxidation," Ind. Eng. Chem. 53 (10) 

32A (1961). 
Lundberg, W. O , e d , "Autooxidation and Antioxidants," Vol. 1, Interscience Pub­

lishers, New York, 1961. 
Medley, H . D , Cooley, S. D , "Hydrocarbon Oxidation," Advan. Petrol Chem. Re­

fining 3, 309 (1960). 
Scott, G , "Atmospheric Oxidation and Autooxidants," Elsevier Publishing C o , New 

York, 1965. 
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"Selective Oxidation Processes," A D V A N . C H E M . SER. No. 51 ( 1964 ). 
Shtern, V. Ya., "The Gas-Phase Oxidation of Hydrocarbons," The Macmillan Co., 

New York, 1964. 
Sittig, M . , "Combining Oxygen and Hydrocarbons for Profits," Gulf Publishing Co., 

Houston, 1962. 
Stewart, R., "Oxidation Mechanisms—Applications to Organic Chemistry," W. A . 

Benjamin Co., New York, 1964. 
"Symposium on Oxidation to Produce Petrochemicals," ACS, Div. Petrol Chem. Pre­

prints 5 (2) (I960). 
Tipson, R. S., "Oxidation of Polycyclic, Aromatic Hydrocarbons—A Review of the 

Literature," U . S. Department of Commerce, National Bureau of Standards, Wash­
ington, D. C , 218 refs. 

Toland, W. G., Lapporte, "Oxidation, Liquid Phase (1959-60) Literature Review," 
Ind. Eng. Chem. 53, 841 ( 1961 ). 

/Turney, Τ. Α., "Oxidation Mechanisms," Butterworth & Co., Washington, D. C , 1965. 
Twigg, G. H . , "Liquid Phase Oxidation by Molecular Oxygen," Chem. Ind. (London) 

1962, 4. 
Waters, W. Α., "Mechanisms of Oxidation of Organic Compounds," John Wiley & 

Sons, New York, 1964. 
Wiberg, Κ. B., ed., "Oxidation in Organic Chemistry," Academic Press, New York, 

1965. 

Alkylat ion 
Booth, H . S., Martin, D. R., "Boron Trifluoride and its Derivatives," John Wiley & 

Sons, New York, 1949. 
Dixon, R. E. , Allen, J . G., "Hydrofluoric Acid Alkylation of Paraffins," Advan. Petrol. 

Chem. Refining 3, 279 ( 1960 ). 
Egloff, G.^ Huila, G., "Alkylation of Alkanes," Vol. 1, "Patents on Alkylation of 

Alkanes," Reinhold Publishing Corp., New York, 1948. 
Jones, Ε. K., "Commercial Alkylation of Paraffins and Aromatics," Advan. Catalysis 

Related Subjects 10, 165 ( 1958). 
Kennedy, R. M . , "Catalytic Alkylation of Paraffins with Olefins," Vol. 6 of "Catalysis," 

P. H . Emmett, ed., Reinhold Publishing Corp., New York, 1958. 
McAllister, S. H . , "Industrial Applications of Aromatic Alkylation," Brooks Chem. 

Petrol. Hydrocarbons 3, 579 ( 1955). 
Olah, G. Α., "Friedel-Crafts and Related Reactions," Interscience Publishers, New 

York, 1963-65, 4 vols. 
Praill, P. F. C , "Acylation Reactions: Their Applications and Mechanisms," The 

Macmillan Co., New York, 1963. 
Schmerling, L . , "Alkylation of Saturated Hydrocarbons," Brooks Chem. Petrol. Hydro­

carbons 3, 363 (1955). 
Topchiev, Α. V. et al, "Alkylation with Olefins," Elsevier Publishing Co., New York, 

1964. 
Topchiev, Α. V. et al, "Boron Trifluoride and its Compounds as Catalysts in Organic 

Chemistry," Pergamon Press, New York, 1959. 
Williams, G. H . , "Homolytic Aromatic Substitution," Pergamon Press, New York, 1960. 

Isomerization 
Bergman, E. C , "Isomerism and Isomerization of Organic Compounds," Interscience 

Publishers, New York, 1948. 
Brooks, B. T., "Isomerization of Olefins," Brooks Chem. Petrol. Hydrocarbons 3, 115 

(1955). 
Condon, F. E. , "Catalytic Isomerization of Hydrocarbons," Vol. 6 of "Catalysis," 

P. H . Emmett, ed., Reinhold Publishing Corp., New York, 1958. 
Evering, B. L . , "Commercial Isomerization," Advan. Catalysis Related Subjects 6 
( ( (1954). 
"Isomerization and Related Processes," ACS, Div. Petrol Chem. Preprints 4 (2) 

(1959). 
Lien, A. P., McCaulay, D. Α., "Friedel-Crafts and Acid Catalysts," ACS, Div. Petrol 

Chem. Preprints 6 (3 ) A101 (1961). 
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Moy, J . A. E , "Catalysts and Chemicals in Refining Operations," Petroleum (London) 
25 (5) 150 (1962). 

Petrov, A. A , "Catalytic Isomerization of Hydrocarbons," National Science Founda­
tion, Washington, D. C , 1963. 

Pines, H , "Isomerization of Saturated Hydrocarbons," Brooks Chem. Petrol. Hydro­
carbons 3, 9 ( 1955 ). 

Pines, H , Hoffman, Ν. E , "Mechanism of Hydrocarbon Isomerization," Advan. Petrol. 
Chem. Refining 3, 127 (I960). 

Hydrogénation 
Augustine, R. L , "Catalytic Hydrogénation: Techniques and Applications in Organic 

Synthesis," M.^Dekker, New York, 1965. 
Corson, Β. B , "Catalytic Hydrogénation of Hydrocarbons," Brooks Chem. Petrol. 

Hydrocarbons 3, 283 ( 1955 ). 
Ellis, C , "Hydrogénation of Organic Substances," 3rd e d , D. Van Nostrand C o , 

New York, 1930. 
Emmett, P. H , ed , "Catalysis," Reinhold Publishing Corp, New York, 1955. Vol. 3— 

"Hydrogénation and Dehydrogenation"; Vol. 4—-"Hydrocarbon Synthesis, Hydro­
génation and Cyclization" ( 1956 ). 

Friedman, L , et al., "Houdry Dehydrogenation for Olefin Production," Proc. Am. 
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Kharasch, N . , "Organic Sulfur Compounds," Vol. 1, Pergamon Press, New York, 1961. 
Pryor, W. Α., "Mechanisms of Sulfur Reactions," McGraw-Hil l Book Co., New York, 

1962. 
Reid, Ε. E. , "Organic Chemistry of Bivalent Sulfur," Vols. 1-6, Chemical Publishing 

Co., New York, 1958-66. 
Suter, C M . , "Organic Chemistry of Sulfur," John Wiley & Sons, New York, 1944. 

"Organic Sulfur Compounds," 2 vols., Pergamon Press, New York, 1961-62. 

Polymerization 

American Chemical Society, "Symposium on Copolymers of Alpha Olefins," Division 
of Polymer Chemistry, 141st Meeting, Washington, D. C , 1962. 

Basdekis, C. H . , "ABS Plastics," Reinhold Publishing Corp., New York, 1964. 
Billmeyer, F. W., "Textbook of Polymer Science," Interscience Publishers, New York, 

1962. 
Gaylord, N . G., Mark, H . F., "Linear and Stereoregular Addition Polymers Polymeriza­

tion with Controlled Propagation," Interscience Publishers, New York, 1959. 
Guterbock, H . , "Polyisobutylen und Isobutylen-Mischpolymerisate," Springer-Verlag, 

Berlin, 1959. 
Hagen, H . , "Polyàthylen und Andere Polyolefine," 2nd éd., B. Garrels, Hamburg, 1961. 
Kresser, T. O. J . , "Polyethylene," Reinhold Publishing Corp., New York, 1957. 
Kresser, T. O. J . , "Polypropylene," Reinhold Publishing Corp., New York, 1960. 
Mark, H . F. et al, "Encyclopedia of Polymer Science and Technology: Plastics, Resins, 

Rubbers, Fibers," Interscience Publishers, New York, 1964. 
Marvel, C. S., "An Introduction to the Organic Chemistry of High Polymers," John 

Wiley & Sons, New York, 1959. 
McMahon, J . F., et al, "Polymerization of Olefins as a Refinery Process," Advan. 
tt Petrol Chem. Refining 7,285 (1963). 
"Progress in High Polymers," Vol. 1, Academic Press, New York, 1961. 
Raff, R. Α. V. , "Crystalline Olefin Polymers," Interscience Publishers, New York, 1964. 
Raff, R. Α. V., Allison, J . B., "Polyethylene," Interscience Publishers, New York, 1956. 
Renfrew, Α., Morgan, P., "Polythene: The Technology and Uses of Ethylene Poly­

mers," 2nd éd., Interscience Publishers, New York, 1960. 
Sittig, M . , "Polyolefin Processes Today," Petrol. Refiner 39 (11) 162 (1960). 
Sittig, M . , "Polyolefin Resin Processes," Gulf Publishing Co., Houston, 1961. 
Tanford, C., "Physical Chemistry of Macromolecules," John Wiley & Sons, New York, 

1961. 
Topchiev, Α. V. , Krentsel, Β. Α., "Polyolefines," transi, from Russian* Pergamon 

Press, New York, 1962. 
Whittington, L . R., ed., " A Guide to the Literature and Patents Concerning Polyvinyl 

Chloride," 2nd ed., Society of Plastic Engineers, Stanford, Conn., 1963. 

U.S. Patent Classes 

The following are the main classes of U .S . patents which are concerned 
with petrochemicals. These are purely representative, and if a search is desired, 
it is essential that the " M a n u a l of Classification , , be consulted. 
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Cfoss 
1 8 
2 3 
7 1 

106 
1 1 7 
196 
2 0 4 
2 0 8 
2 5 2 
2 6 0 

Plastics 
Chemistry 
Chemistry—fertilizers 
Compositions, coating or plastic 
Coating: processed and miscellaneous products 
Chemistry, fermentation 
Chemistry, electrical and wave energy 
Mineral oils: processes and products 
Compositions 
Chemistry, carbon compounds 

A n essential tool in using the Patent Office Classification Manual is the 
recently published (1966) book entitled, "Development and Use of Patent 
Classification Systems." This was published by the U.S . Department of Com­
merce and is available from the Superintendent of Documents, U.S . Govern­
ment Printing Office, Washington, D . C . 20402, for $1.50. It provides details 
and illustrations on how the U .S . Patent Classification Systems are presently 
organized, on bases and techniques used in developing and administering the 
systems, and includes instructions for using the systems. 

R E C E I V E D November 4, 1966. Updated 1968 . 
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The Literature of Explosives 

DIAMOND C. ASCANI 

Eastern Laboratory, Ε. I. du Pont de Nemours & Co., Gibbstown, N. J. 

Explosives research takes place in the following specialized 
areas: (a) manufacture, handling, and testing methods; (b) 
synthesis of new compounds and formulation of new com­
positions; (c) applications research; and (d) fundamental 
studies on explosives and explosions. Those engaged in 
these activities require a knowledge of available explosives 
and their properties. Therefore, up-to-date reference sources 
providing such information readily are essential. While 
some books and reviews are available which deal exclusively 
with the different specialized areas, much of the important 
work is reported in publications of diverse scientific or in­
dustrial fields, such as metal working or mining. The spe­
cialized areas of research activity relating to explosives are 
discussed briefly, and the reference sources are grouped 
according to their applicability. 

The literature sources for the explosives industry covered here are limited to 
sources related primarily to condensed (solid and l iquid) detonating or high 

explosives. Deflagrating explosives or propellants are in a specialized area 
which has developed a literature of its own. Since the literature of rocket 
propellants is reviewed in Chapter 36, the emphasis here is placed on the 
literature of high explosives. No attempt has been made to cover the sources 
for propellants except for those which provide ready and up-to-date information 
on high explosives as well . In addition, the various early references on explo­
sives which have been supplanted by later sources of similar scope, and whose 
interest is primarily historical, have not been included. 

Research and development activity related to explosives involves work 
on such various topics that their literature sources cover a wide spectrum of 
the technical literature, embracing publications in diverse fields of science and 
specific industries. Some topics covered in explosives research work concern 
problems during manufacture, improved techniques for carrying out manu­
facturing processes, handling and transportation techniques, improved testing 
methods, and field problems encountered when explosives are used in con-

565 
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ventional applications, as in industrial blasting operations. Research activity in 
explosives also involves the synthesis of new compounds having desired prop­
erties, and the synthesis of known compounds by new methods. Research on 
new applications of explosives involves studying the effects of explosives on 
materials to effect useful changes in the materials which cannot be accomplished 
as well by known methods. It also involves studying ways in which explosive 
energy can be used to replace other energy sources for transmission through 
geological formations, water, and so forth. Specific techniques and kinds of 
explosive charges are designed to provide the desired results. In addition, 
there is a great deal of fundamental study of explosions, chiefly the physical 
chemistry of the detonation process, including pressure characteristics, reaction 
and propagation velocities, initiation and mechanism of detonation, and so on. 

Because of the variety of research topics in the field and the consequent 
variety of specialists working on these topics, the literature sources useful in 
one particular area differ somewhat from those which are useful in other areas, 
beyond certain reference works which are useful to all at one time or another. 
Therefore, the sources included in this discussion and bibliography have been 
arranged according to the research areas in which they find widest use. Such 
an arrangement is strictly arbitrary, and admittedly for some people there w i l l 
be some "crossing-over" from one section to another. Nevertheless, the arrange­
ment may be helpful to the degree that persons working in one particular area 
may find the sources they need most grouped together in one section, while 
recognizing that sources in other sections may be useful to them at times. 

General Reference Works 

A l l those whose work involves explosives require a basic knowledge of 
available explosives, their properties, and how they are used. Therefore, up-to-
date reference sources providing such information readily are essential. Listed 
in Section I of the bibliography are general reference works which are frequently 
used for quick-reference purposes. The Davis book is a standard textbook on 
explosives, giving the history, properties, and methods of manufacture of the 
various explosives, grouped according to structural classes. Information on 
primary explosives, detonators, and primers is also included. The "Encyclopedia 
of Chemical Technology" (2nd ed.) contains a 78-page article with a selected 
bibliography and is indispensable when dealing with the properties of wel l -
known explosive compounds as well as their mixtures, dynamite compositions, 
and descriptions of testing methods. V o l . 1 (1st ed.) , V o l . 2 (2nd ed.) , and 
the second supplement are useful sources on ammonium nitrate. 

The book by Meyer is a general source on the various types of explosives, 
their chemistry, initiators and other devices employing explosives, applications 
of explosives, and elementary explosion theory. 

The manual, "Mi l i tary Explosives," issued by the Departments of the 
A r m y and the A i r Force is a compact source of general and technical informa­
tion on the chemistry, physics, manufacture, properties, handling, use, storage, 
and transportation of military explosives and related substances. The manual 
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is revised from time to time, the present volume superseding the one published 
in 1940. Information on German and Russian military explosives can be found 
in FedorofFs two dictionaries. 

The "Encyclopedia of Explosives and Related Items," by Fedoroff et al, of 
which three volumes have been published thus far, w i l l be an invaluable refer­
ence aid. The encyclopedia contains, in addition to a brief discussion and refer­
ences on each item, a description of the physical tests used to determine 
explosive properties, and a list of abbreviations, code names, and symbols in 
use in the explosives field. 

The "Encyclopedia of Explosives" published by the Army Ordnance Liaison 
Group in Durham is a condensed compilation of the properties, manufacturing 
processes, and uses of the principal explosives. "Explosivstoffe" is a German 
dictionary defining a large number of the explosives currently used throughout 
the world. The dictionary also lists books and journals in the explosives field. 

The "Blasters' Handbook" describes explosives and practical methods of 
using them. New editions are published periodically to cover the most recent 
materials and methods. This handbook covers types and grades of dynamite 
and blasting agents; blasting accessories, such as igniters, detonators, detonating 
cord, boosters, and primers; loading, firing, and storing methods; and miscel­
laneous uses of explosives. 

The classic treatise on nitroglycerin is the book by Naoum which gives 
a thorough technical treatment of the manufacture and properties of nitro­
glycerin, homologous nitric esters, and nitroglycerin explosives. The Nauckhoff 
and Bergstrom book brings the information on dynamite manufacture forward 
up to 1959. 

The Orlova reference (translated from Russian) is a compendium in 
three parts giving comprehensive coverage on the properties and methods of 
manufacture of nitro compounds and nitrate esters as compiled from the 
literature. 

Taylor's book gives the wide range of chemical compositions which have 
been developed as energy sources for various applications, and a description 
of the applications. 

Ellern's textbook on pyrotechnics is concerned with the properties of 
ignition and delay compositions used to initiate explosives. The book is up-to-
date, comprehensive, and includes an extensive bibliography. A very compre­
hensive source on initiators and initiating compositions available to government 
agencies and their contractors is the literature search with coordinate index 
compiled by Anzalone. 

It is important to have available a data handbook on properties of explo­
sives and their mixtures, particularly those which may not be wel l known or 
on which little work has been done. The A . D . Litt le work, "Punch Card 
Recording of Data on Explosives," is an important source of this type, covering 
the physical, chemical, and explosive properties of compounds and mixtures. 
The volumes contain printed tabulations made from I B M cards. Volume II 
contains classified information. Data on explosives useful in military items are 
found in Tomlinson and Sheffield's work. 
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The two Picatinny Arsenal reports by Sheffield and by Abolafia are useful 
when information is needed on how particular explosives are affected by 
materials with which they may come into contact, for example, metals, plastics, 
and moisture. 

Blatt's handbook is also a good source of data, and is perhaps easier 
for the novice to use than other handbooks. 

Because of military interest in explosives and government sponsorship 
of certain research programs in the field, reports released by government 
agencies often contain the earliest information published on explosives. A l ­
though the same work often is published later in a variety of journals, the 
time lag between report issuance and journal publication may be over a year. 
Consequently, the most important periodical covering all areas of activity in the 
explosives field is the U.S. Government Research and Development Reports 
issued twice a month. In addition, the National Aeronautics and Space Admin ­
istration ( N A S A ) publishes a semimonthly journal, Scientific and Technical 
Aerospace Reports (STAR), which covers world-wide report literature on the 
science and technology of space and aeronautics. 

Other periodicals covering the explosives field broadly are foreign in 
origin. Explosivstoffe, which is a continuation of the well-known Zeitschrift 
fur das gesamte Schiess- und Sprengstoffwesen and replaces Sprengtechnik, 
is a bimonthly journal containing articles of theoretical and practical interest, 
listings of new German patents in the field, trade news and regulations, and 
reports on books and review papers. This journal recently published a series 
of articles by A . M . Pennie entitled "Nitrogylcer in—A Century of Manufac­
ture" which provide details on the procedures and equipment used in various 
countries to manufacture nitroglycerin, including a description of mechanized, 
continuous operations (Explosivstoffe 10, 213-219, 242-247, 261-266 (1962); 
11, 21-24 (1963) ). Explosifs, a quarterly journal of the Association of Belgian 
Explosives Manufacturers and of the Scientific and Technical Research Center 
for the Belgian Explosives Products Industry, provides the same kind of cov­
erage as Explosivstoffe, but geared to Belgian practice. 

Mémonal des Foudres is published annually by the French Service des 
Poudres. It provides lengthy articles on the manufacture, testing, and prop­
erties of explosives. Mémorial de VArtillerie Française is a quarterly covering 
the science and technology of armaments. The theory of explosions is some­
times treated comprehensively, for example, in the series of papers by Louis 
Médard on the physics of explosives in the issues since 1957 to date, and in 
a series by S. Travers in 1950-1951 on the hydrodynamic theory of explosions 
and shocks. 

The Japanese Journal of the Industrial Explosives Society, published 
bimonthly, is useful to the degree that it has a table of contents, summaries, 
and sometimes entire articles in English. 

For the research worker in any one of the specialized areas of activity, 
the library of basic reference sources of the kind just described must, of course, 
be supplemented by books, periodicals, reports, and patents relating to topics 
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in his particular field. A list of the pertinent classes and subclasses for U .S . 
patents is given at the end of the bibliography. 

Sources Pertaining to Explosives Manufacture, Transportation, and Field Use 

Those responsible for handling and using explosives and explosive-con­
taining devices in mass quantities must be well acquainted with the latest 
government regulations on manufacture, storage, transportation, use and dis­
position of these materials. The key source to such information is the Monthly 
Catalog of U.S. Government Publications. The I .C .C . regulations issued August 
23, 1963, are the most recent ones on explosives. Amendments to the regula­
tions are issued from time to time. State rules and regulations also should be 
on hand and generally are available from the state Department of Labor. 

The regulations set forth in the "Ordnance Safety Manual " are useful guide­
lines for everyone handling explosives. Another useful safety manual is the 
Naval Ordnance Laboratory report of February, 1962 by M c G i l l . 

The latest Bureau of Mines list of permissible explosives by H anna is an 
important reference source for all those engaged in field work in mining. 

The Bureau of Mines Bulletin 346 by Munroe and the book by Bichel , 
although old, are useful adjuncts to the general reference sources for infor­
mation on explosives testing, providing greater detail than the general refer­
ences. 

The compendium on ammonium nitrate is a complete treatment of the 
subject of the decomposibility of the salt and is an important reference source 
for al l who manufacture or use, or otherwise handle, this material. 

The papers presented at a symposium on the hazards and testing of ex­
plosives held by the A C S in 1963 provide information on the factors which 
influence explosives sensitivity, testing of explosives, and safety designs for 
handling explosives. 

For those engaged in actual mining practice the book by M c A d a m and 
Westwater and that by Taylor and Gay both describe the various types of 
blasting explosives and accessories, and detailed applications in mining. The 
rock blasting manual by Fraenkel is based on practical experience, and is in 
loose-leaf form to permit the addition of new articles. The recent book by 
Langefors and Kihlstrom includes an introduction to the mechanics of break­
age and such topics as charge calculation, loading procedures, blasting with 
ammonium nitrate explosives and slurries, short-delay blasting, electrical firing, 
tunnel driving, dril l ing and ignition patterns, careful blasting of contours, 
ground vibrations, underwater blasting, and blasting without uncovering the 
rock. The book also includes an English-Swedish-Spanish list of pertinent 
technical words. 

Periodicals useful to those engaged in manufacturing and field work, in 
addition to those described previously, are listed. Both German journals 
chiefly deal with blasting techniques in coal mines, quarries, and o i l wells 
and in construction work. The Explosives Engineer, published by the Hercules 
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Powder Co. from 1923 to 1961, describes specific blasting operations and 
problems. 

Journals in the field of analytical chemistry, especially Analytical Chem­
istry, are basic requirements for those involved in the analytical aspects of 
explosives manufacture. O f particular importance is the article by Pristera 
et al, which contains many useful references. 

For those involved in explosives manufacture and in developing methods 
and devices for using explosives in the field, the patent literature is a necessary 
reference source, either as a guide to determining infringement or novelty, or 
solely as a source of information on the state-of-the-art. 

Sources Pertaining to Explosives Synthesis 

The research worker engaged in the synthesis of new explosive com­
pounds, the formulation of new compositions, or the synthesis of known com­
pounds by new routes w i l l need up-to-date references in organic chemistry, 
wi th emphasis on the chemistry of compounds having known energy-producing 
groups, for example, nitrogen-containing compounds. Chapter 10 by George 
F . Wright on the chemistry of explosives, which is found in "Organic Chem­
i s t ry—On Advanced Treatise," Vo l . I V , treats the developments in the field 
since 1943, thereby providing a useful supplement to the T. L . Davis book. 
A more recent source is the book by Urbânski, translated from Polish. 

A very practical source primarily in the synthesis area, but also to a cer­
tain degree for those involved in manufacturing and field use, is the volume, 
Reports on the Progress of Applied Chemistry, which is published annually 
and has a chapter on explosives every two years. The extensive bibliography 
helps the user to obtain a more complete view of developments than he might 
obtain solely by reading primary sources. 

Other useful reference sources in this area are those by Sidgwick, Astle, 
Berlow et al, Topchiev, and Chapter 3 by Kornblum in "Organic Reactions," 
V o l . 12. 

The periodicals previously listed, as wel l as patents, are important sources 
to the synthesis worker. In addition, papers relating to explosives synthesis 
currently are published in many chemical journals. Those in which the ma­
jority are published are listed in Section III. The " U n i t Processes Review on 
Nitration," published annually by Industrial and Engineering Chemistry, is 
especially helpful for information up to 1963 when it was discontinued. 

Sources on Explosives Applications 

Reference sources required by those developing new uses for explosives 
and new techniques for using explosives, in addition to patents and the gen­
eral references on explosives mentioned before, are found in the literature of 
the applied sciences and of the specific process industries in which explosives 
are, or can be, employed. M u c h of the work on explosives applications is 
reported in publications on applied physics, for example in the area of me­
chanics, geophysics, and acoustics, and in the publications of the mining and 
metals industries. 
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For those interested in mining applications, the papers given at a number 
of symposia on mining held at different colleges are good sources on recent 
developments. The papers generally cover such topics as the properties and 
performance of new blasting agents, blasting techniques, and rock mechanics. 

The earlier book by Rinehart and Pearson describes the phenomena i n ­
volved when materials, chiefly metals, are subjected to rapidly applied loads 
of short duration. The more recent book by the same authors summarizes 
the state-of-the-art with respect to the explosive working of metals, providing 
first the physical basis of the techniques and then engineering fundamentals 
and practices. A number of related articles by these authors are found in such 
journals as the Journal of Metals (e.g., Sept. 1960, p. 673) and the Journal of 
Applied Physics. "Response of Metals to H i g h Velocity Deformation" is a 
compilation of papers given at a conference held in 1960 on the mechanism 
of deformation of metals, including several papers dealing with the effects of 
explosive shock. Explosive shock effects are also dealt with by Seitz and T u r n -
bul l , by Wilson, and in "Strengthening Mechanisms in Solids," and "Explosives 
— N e w Applications." The Kolsky book includes chapters on plastic waves and 
shock waves, and fractures produced by stress waves. The book edited by 
Paul and Warschauer treats the different aspects of research on the physics 
of crystalline solids at high pressures, Chapter 13 by B. J . Alder describing 
shock wave experiments. 

A number of periodicals which occasionally contain articles on the ap­
plications of explosives are listed. To assist the searcher in the field, spe­
cialized abstracts journals such as the Battelle Technical Review Abstracts 
(terminated Dec. 1967) and Metallurgical Abstracts (now Metals Abstracts) 
are very useful, as are Physics Abstracts and Chemical Abstracts. 

Sources on the Theory of Explosions 

Two very useful sources which cover government-sponsored work carried 
out over a period of years are the P B reports, "Underwater Explosion 
Research" and "Physics of Sound in the Sea." Vo l . I (PB 109,037) of the 
compendium of reports is devoted to the primary underwater shock wave; 
Vol . II (PB 114,314) to the gas globe formed by the explosion products; and 
Vo l . I l l (PB 114, 315) to the effects of these phenomena on structures and 
to the measurement and calculation of the resulting damage. "Physics of 
Sound in the Sea," which reports the essential results obtained in the studies 
of underwater sound up to the middle of 1945, contains a chapter on explo­
sions as sources of sound, and a chapter on the transmission of explosive sound 
in the sea, written primarily from the fundamental viewpoint (Chapters 8 
and 9 ) . 

There are several reference books devoted to the subject of explosion 
theory. Those most useful in any particular situation w i l l depend on the 
background and technical knowledge of the user. V o l . 5, p. 949 of the first 
edition of Kirk and Othmer's "Encyclopedia of Chemical Technology," and the 
book by Robinson are useful as a basic introduction to the subject for a novice. 
The books by Taylor and Cook give a more comprehensive treatment of the 
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physical chemistry of explosives, covering such topics as the hydrodynamic 
theory of detonation, measurement of velocity and factors influencing the 
velocity, explosive products, and systems for calculating the numerical values 
of the detonation parameters. The book by Zeldovich and Kompaneets contains 
the same kind of subject matter, and covers gaseous detonation as well . 
The books by Kinney and by Courant and Friedrichs deal more particularly with 
the generation and propagation of shock waves in air. Kinney's book also dis­
cusses the interaction of the explosive shock with various structures and objects, 
and typical structural responses. Cole's book gives a comprehensive account of 
the basic physical processes involved in underwater explosions, and gives atten­
tion to hydrodynamical relations, the detonation process in explosives, and shock 
wave theory as a basis for underwater explosion theory. W . E . Deal , Jr. in 
Chapter 11 of "Modern Very H i g h Pressure Techniques" describes dynamic 
high-pressure techniques, including shock wave theory, and optical, electrical, 
radiographic, and recovery techniques employed in shock wave studies. 

The book by Berger and Viard , published in French, discusses thermo­
dynamic factors, fluid mechanics, methods of observing short-duration phe­
nomena, detonation of solid explosives, and effects produced by explosives 
There is an extensive bibliography (92 references). 

The two volumes of " H i g h Pressure Physics and Chemistry," represent 
a combined international effort to provide a comprehensive and advanced 
study of the major aspects of high-pressure systems, mostly in the ultra-high 
pressure range, including theoretical and experimental work and static and 
dynamic pressures. Chapter 9 of Vo l . II by G . E . Duva l l and G . R. Fowles 
is on the subject of shock waves and has a useful bibliography. 

Robinson's book deals with the theory of shock waves and the thermo­
chemistry of explosive reactions, while Taylor's papers in Vo l . I l l include 
discussions of the propagation of blast waves, pressures from explosions, and 
underwater explosions. 

The bibliography compiled by Lockheed, "Shock Wave Propagation in 
Solids," includes references on the effects of explosive blast waves and/or 
hypervelocity impact on plastic, viscoelastic, and elastoplastic solids. The 
bibliography is wel l annotated and indexed. The bibliography on shock waves 
compiled at the Appl ied Physics Laboratory by Elder is not annotated, and 
references on a particular subject can be reached only through a broad subject 
index. 

The circular issued by the U . N . Food and Agriculture Organization, 
"Effects of Underwater Explosives on Aquatic L i f e , " contains a bibliography 
and includes a list of experts in the field. The effects of gravity on large-scale 
explosions in the ocean are discussed in Gilstein's thesis. 

The book by Bowden and Yoffe, "Initiation and Growth of Explosions in 
Liquids and Solids," describes an experimental investigation into the mech­
anism by which an explosion can be initiated in a l iquid or solid. "Fast Re­
actions in Solids" deals with subsequent researches in the field, particularly 
with the mechanism by which an explosive crystal can decompose when 
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subjected to heat, light, shock, or nuclear radiation. The review article by 
Macek surveys the fundamentals underlying the practical problem of the 
sensitivity of explosives, dealing with the basic question of the thermal decom­
position of explosives, and discussing the general problem of the transition from 
deflagration to detonation. A bibliography of 140 references is included. 

Theoretical aspects of explosive reactions have frequently been discussed 
at symposia which form a useful source in this area. Combustion symposia 
were held in 1948, 1952, and every two years thereafter. The papers usually 
are published in a single volume a year or two after the symposium is held. 

The Office of Naval Research held the second and third symposia on 
detonation in 1955 in Washington, D . C . , and in 1960 at Princeton University. 

" A Discussion on Detonation" and " A Discussion on the Initiation and 
Growth of Explosion in Solids," held by the Royal Society were published in 
1950 and 1958. 

The "International Conference on the Sensitivity and Hazards of E x ­
plosives," held in 1963, covered experimental studies of shock initiation, theo­
retical studies of shock initiation, initiation processes, explosives technology, 
and tests and assessment. 

A general discussion of the Faraday Society took place in September, 
1956 at the University of Glasgow on the subject "The Physical Chemistry 
of Processes at H i g h Pressures." The discussion included detonation and other 
high-temperature phenomena at high pressures, and is published as "Discus­
sions of the Faraday Society No. 22." 

Other symposia of interest are the earthquake symposium and those held 
by the American Physical Society, for example one held in January, 1954, on 
shock waves in liquids and solids. Abstracts of papers are published in Physical 
Review. 

The periodicals which occasionally contain articles on explosion theory, 
in addition to those listed in Section I, are shown in Section V . 

Those active in the field of explosives research w i l l realize that the sources 
listed here w i l l not provide the entire collection of reported work in the field. 
Since much of the research being done is of military interest, some of the recent 
reports are government-classified. Therefore, for those working for U.S . gov­
ernment agencies or their contractors, these sources w i l l form only a part of 
their reference collection. M u c h of their information w i l l be obtained from 
other agencies or contractors directly, or through a government information 
agency. However, it is hoped that, despite the restrictions imposed by security, 
these sources w i l l be useful to al l workers in this field. 
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July 1957 

(c) Quarterly of C S M , Third Symposium on Rock Mechanics, Vol. 54, No. 3, 
July 1959 

(d) Quarterly of C S M , Tenth Annual Drilling Symposium, Vol. 56, No. 1, Jan. 
1961 

University of Minnesota, Minneapolis, Minn. 55414: 
(a) Proceedings, 21st Annual Mining Symposium, January 1960 
(b) Proceedings, 22nd Annual Mining Symposium, January 1961 
(c) Proceedings, 23rd Annual Mining Symposium, January 1962; published as 

"Rock Mechanics," C. Fairhurst, ed . New York, Macmillan, 1963. 
Pennsylvania State University, University Park, Pa.: 

(a) Bulletin 72, Ninth Annual Drilling Symposium, March 1960 
*b) Bulletin 76, Fourth Symposium on Rock Mechanics, November 1961 

Paul, W. and Warschauer, D , eds, "Solids Under Pressure," New York, McGraw-
H i l l , 1963. 

Rinehart, John S. and Pearson, John, "Explosive Working of Metals," New York, 
Pergamon Press, 1963. 
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D. C. 20005, bimonthly. 
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"Effects of Underwater Explosives on Aquatic Life," Food and Agriculture Organiza­
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"Physics of Sound in the Sea. Part 1: Transmission," Sonar Analysis Group, U . S. 
Department of Commerce, Washington, D. C , PB 111,202. 

Robinson, Clark S , "Explosions. Their Anatomy and Destructiveness," New York, 
McGraw-Hill , 1944. 

"Shock Wave Propagation in Solids: An Annotated Bibliography," Lockheed Missiles 
and Space Company, Special Bibliography SB-63-31, March 1963, available 
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worths, 1962. 

Zeldovich, la . B. and Kompaneets, A. S , "Theory of Detonation," New York, Aca­
demic Press, 1960 (translated from Russian edition, Moscow, 1955). 

Symposia 
"Third Symposium on Combustion, Flame and Explosion Phenomena," Baltimore, 
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"Fourth Symposium (International) on Combustion (Combustion and Detonation 

Waves)," Baltimore, Williams & Wilkins, 1953. 
"Sixth Symposium (International) on Combustion," New York, Reinhold, 1957. 
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1962. 
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"Second Detonation Symposium," U . S. Navy, Office of Naval Research, Washington, 

D. C , February, 1955. 
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"International Conference on Sensitivity and Hazards of Explosives," London, Octo­
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Villars, 55 quai des Grands-Augustins, Paris, France, weekly. 
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Research (London), Butterworth & C o , L t d , 88 Kingsway, London Wc2, monthly. 
Review of Scientific Instruments, American Institute of Physics, monthly. 
Russian Journal of Physical Chemistry (English translation of Zhurnal Fizicheskoi 

Khimii) Chemical Society, London, monthly. 
Transactions of the Faraday Society, Faraday Society, 6 Gray's Inn Square, London 

W C 1 , monthly. 
N O T E : A D = ASTIA Document 

PB = Publication Board 
OSRD = Office of Scientific Research & Development ( World War II agency 

of U . S. Government). 
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Inquiries concerning A D , PB, OSRD, and other reports issuing from U . S. Gov­
ernment agencies can be addressed to the Clearinghouse for Scientific and Technical 
Information, 5285 Port Royal R d , Springfield, Va. 22151, or to a Field Service office 
thereof. 

U. S. Patent Classes for Explosives 

Class 149—Explosive and Thermic Compositions or Charges 
A l l subclasses 

Class 102—Ammunition and Explosive Devices 
A l l subclasses 

Class 86 —Ammunition and Explosive-Charge Making 
A l l subclasses 

Class 85 —Driven, Headed, and Screw-Threaded Fastenings 
Subclasses 1-9—Bolts 

37,40—Rivets 
Class 73 —Measuring and Testing 

Subclass 35—Explosive-Detonation or Knock 
Class 23 —Chemistry 

Subclass 266—Explosives 
Class 29 —Metal Working 

Subclass 254—Percussion or Explosive Operator 
428-559—Assembly and/or Joining 

Class 166—Wells 
Subclass 36—Processes with explosion 

55.4^55.5—Projectile-type Perforating Means 
63—Processes with Explosive or Gas-Generating Means in Well 

Class 181—Acoustics 
Subclass .5—Miscellaneous (Includes Seismic Prospecting) 

Class 18—Plastics 
Subclass 59.2-59.3—Compacting Particles to Form Coherent Mass 

R E C E I V E D June 11, 1964. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at the 
143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1968. 
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The Literature of Rocket Propulsion 

MAURICE H. SMITH 

Forrestal Research Center, Princeton University, Princeton, N. J. 

Because of the interdisciplinary nature of rocket propulsion, 
its literature is scattered throughout many fields such as 
chemistry, physics, mathematics, mechanical and chemical 
engineering. The principal types of primary and secondary 
sources include abstract journals, indexes, bibliographies, 
surveys, reviews, periodicals, and society publications, sym­
posia, conferences, books, government publications, and re­
search reports. The bibliography includes about 500 titles. 

The literature of rocket propulsion includes both combustion and non-com­
bustion systems. Beginning with pyrotechnics, rocketry proceeded to ord­

nance, first projectiles, then missiles carrying warheads, and finally to the pro­
pulsion of vehicles, both single and multiple staged, manned and unmanned, for 
a wide range of applications, from terrestrial flight to interplanetary and inter­
stellar missions. The literature of rocketry is concerned with engines, vehicles, 
and missions in advance of the existing technology, treated theoretically and 
tested step-by-step in the laboratory. 

So far the hardware in flight has been put there by chemical propulsion, 
using solid or l iquid propellants. In recent years l iquid and solid propellants 
have been combined into hybrid propellants. Research in propellant compo­
sition, handling, and performance, in combustion, flames, ignition, and detona­
tion and in the design of engines and components has continued under 
increasing needs for higher energies, larger pay loads, and greater reliability. 

As new technologies developed, a literature of "atomic" or "nuclear" 
rockets began to appear in the 1940's (6) . As interest in astronautics increased 
and as the field of nuclear energy opened up, research in plasma physics (or 
the physics of ionized gases) expanded rapidly. Among the geometries of 
interest were those suitable for spacecraft, and electric propulsion became an 
area of extensive research. Electrostatic propulsion and arc and M H D (mag-
netohydrodynamic) plasma propulsion, with their ion engines, arc jet engines, 
and M H D engine systems, appeared in a rapidly growing literature. This 
literature continued to deal with even more advanced systems, such as solar 
propulsion and the photon rocket. 

581 
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The structure of the literature is about the same as that of any other 
discipline of engineering science. It includes highly organized treatises, mono­
graphs, and textbooks at various levels; periodical and society publications 
appearing serially at various frequencies; symposia, conferences, commemora­
tive and other volumes by several authors; abstract journals and indexes; 
bibliographies; surveys and guides; government publications; government-
sponsored research and development reports; dissertations and theses; patents; 
specifications and standards; and trade literature and manufacturers' bulletins. 
It is a literature which reaches into a number of underlying and related 
disciplines. 

The Interdisciplinary Nature of Rocketry 

The literature of chemical propulsion has natural roots in the literature 
of chemistry, including such Chemical Abstracts categories as Physical Chemis­
try, General Industrial Chemistry, and Explosives and Explosions. These in 
turn reach into the literatures of physics, chemical engineering, and mechanical 
engineering. Crane, Patterson, and Marr (2) point out the relation of the 
literature of physical chemistry to that of physics and list some principal 
journals. 

The reader wishing to explore the extent of the literature of chemical 
propulsion in the literatures of chemistry, physics, and the engineering fields 
may do so readily by scanning the sample provided by the references in one 
or more books. Some good sources for this purpose are Barrère's "Rocket 
Propulsion," Kit 's "Rocket Propellant Handbook," Siegel's "Energetics of 
Propellant Chemistry," Sutton's "Rocket Propulsion Elements," and Wi lk ins ' 
"Theoretical Evaluation of Chemical Propellants." 

The newer forms of propulsion are rooted in the literature of physics. 
Adding related disciplines of electrical and electronic engineering we note that 
physical chemistry, chemical engineering, and mechanical engineering are 
represented in the literature of nuclear, nuclear-electric, electrostatic, and 
plasma propulsion, as well as chemical propulsion. Nuclear engineering and 
plasma physics are disciplines of prime importance. Because of the greatly 
increased range of environmental conditions under which rocket-propelled 
vehicles are expected to operate, astrophysics becomes important, and atmos­
pheric physics interest is extended across the entire range from the planetary 
surface to interplanetary space. The environmental conditions within and 
outside of the engine involve extremes of temperature and pressure, radiation 
effects, and a wide variety of safety considerations. The need is intensified 
for such related literatures as those of cryogenics and vacuum techniques. 
Instrumentation is essential in basic research, testing, and operation, and its 
extensive literature is constantly used in rocketry. The literature of applied 
mathematics, particularly on numerical methods and computer applications, 
is of increasing importance. 

Two widely used papers of mathematical interest are the three-part paper 
by L . I. Rozonoér on the " L . S. Pontryagin Maximum Principle in the Theory 
of Optimum Systems," (4) and a later paper by V . K . Isaev on " L . S. Pon-
tryagin's Maximum Principle and Optimal Programming of Rocket Thrust" (3) . 
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Combustion, heat and mass transfer, internal fluid flow, acoustics, and 
optics are other interdisciplinary fields widely applicable to rocket propulsion. 

Abstract Journals and Indexes 

The interdisciplinary nature of the literature of rocket propulsion is re­
flected in the list of abstract journals and indexes listed in the bibliography. 
The scientific and technical disciplines mentioned above are represented. Most 
of the types of literature are represented, and the needs of advanced theoretical 
research, experimental research, and technical development are al l covered. 
Serious work in rocket propulsion requires the use of the standard archive 
repositories of abstracts in the physical sciences and engineering, covering the 
original contributions in journals and reports, symposia and conferences, and 
dissertations. 

The use of abstract journals and indexes in literature searching in rocket 
propulsion has been discussed in part in a previous paper (5) . The number 
of secondary sources needed for a systematic search can vary from one to a 
dozen, depending on the extent of the search, the required time of delivery, 
and the subject. The rate of return from abstract journals can diminish going 
backward in time, and the use of authors' citations in papers located during 
the progress of the search may prove to be time-saving and sufficient, but the 
exhaustive search, involving prior arts and all related minutiae, can wel l require 
the use of secondary sources going beyond those listed in this paper. For the 
most part, the titles in the bibliography apply to disciplines of broad scope, 
which include rocketry or special aspects of rocketry within their fields of 
interest. Of more than 40 titles listed, only the publications of the American 
Rocket Co. (Rocket Reviews) and the Chemical Propulsion Information Agency 
Abstracts deal exclusively with rocketry. One section of the Referativny 
Zhurnal deals with rocket technology and space vehicles. In a l l other cases, 
rocket propulsion is included within a wider discipline or in a wide coverage 
of a particular type of literature. 

The chemical and chemical engineering aspects of rocket propulsion 
receive excellent coverage in Chemical Abstracts, and nuclear propulsion is 
covered well in Nuclear Science Abstracts. International Aerospace Abstracts 
includes al l aspects of rocket propulsion, as do Applied Mechanics Reviews 
and the Engineering Index. Together, these five titles cover the journal and 
book literature of rocketry and are among the most widely available and most 
firmly established abstract journals and indexes applying to the subject. A few 
remarks about their coverage of the report literature is in order. 

International Aerospace Abstracts came under the sponsorship of the 
National Aeronautics and Space Administration ( N A S A ) in 1963. It is pub­
lished by the American Institute of Aeronautics and Astronautics ( A I A A ) , 
which was formed in 1963 by the amalgamation of the Institute of the Aero­
space Sciences and the American Rocket Society. Its aim is "world wide 
coverage of books and scientific and trade journals on aerospace science and 
technology." It covers also meeting preprint papers of the A I A A and other 
societies interested in rocket propulsion. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
03

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



584 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Before 1963 International Aerospace Abstracts was published under the 
sponsorship of the U.S . A i r Force by the Institute of the Aerospace Sciences, 
first as a yellow page section in the monthly publication Aerospace Engineering, 
then as a separate monthly publication beginning in 1961. Under A i r Force 
sponsorship it covered reports as well as journals, books, and preprints. Under 
N A S A sponsorship reports are covered by Scientific and Technical Aerospace 
Reports (STAR). 

In 1960 Chemical Abstracts began to cover reports as abstracted in U.S. 
Government Research and Development Reports. Applied Mechanics Reviews 
has always covered selected reports, and the Engineering Index has for many 
years covered such series as the Technical Reports, Technical Notes, and 
Technical Memorandums of the U .S . National Advisory Committee for Aero­
nautics ( N A C A , 1915-1958); the Technical Notes and Technical Reports of 
N A S A ; the Bulletins and Reports of Investigations of the U .S . Bureau of Mines; 
and the reports or bulletins of the state engineering experiment stations. 

As discussed above in relation to the changed character of International 
Aerospace Abstracts in 1963, N A S A , which was established in 1958 to succeed 
N A C A , provides its laboratories and contractors with Scientific and Technical 
Aerospace Reports (STAR) and Chssified Scientific and Technical Aerospace 
Reports (C-STAR). C-STAR is available only to organizations which have 
established their security clearance and "need-to-know" with N A S A . STAR 
represents a change in coverage from the former NACA Research Abstracts 
and the Technical Publications Announcements of N A S A . These were con­
cerned originally with N A C A and N A S A formal publications and d id not 
include contractor reports to N A C A and N A S A unless they were issued in one 
of the formal series, such as the Technical Notes or the Technical Reports. 
There were occasional exceptions, principally in regard to British and other 
overseas reports received. Beginning with Vo l . 2, No . 1, A p r i l 1962, the 
NASA Publications Announcements included both N A S A reports and non-
N A S A reports. U n t i l the end of 1962 the extended coverage included some 
journal articles and other commercially available publications. W h e n STAR 
was established in 1963, its coverage included the report literature only. The 
indexes of N A C A and N A S A publications include only the report series of 
those agencies, without abstracts. 

The Department of Defense provides its laboratories and contractors with 
the Technical Abstract Bulletin and Chemical Propulsion Abstracts. These 
are available only to "qualified users"—i.e., to federal military agencies and 
Department of Defense contractors who have registered through the appropri­
ate office of their sponsor as users of the services of the Defense Documentation 
Center, including the Technical Abstracts Bulletin and the Chemical Propulsion 
Abstracts. 

The Atomic Energy Commission issues Nuclear Science Abstracts to its 
laboratories and contractors. Its scope has reflected changes and expansions 
in the research programs pertaining to atomic energy, and the example set by 
Nuclear Science Abstracts has clearly influenced the development of indexing 
and abstracting services by agencies of the federal government, particularly 
in regard to the bibliographical control of reports. 
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A conscientious effort is made to make these abstract journals available 
to the scientific community at large. STAR, International Aerospace Abstracts, 
and Nuclear Science Abstracts are available by subscription. The official 
agencies for public servicing of research report needs are the U . S. Government 
Printing Office and the Clearinghouse for Federal Scientific and Technical 
Information. The Clearinghouse was established in July 1964 to succeed the 
Office of Technical Services ( O T S ) , which had been operating within the 
U . S. Department of Commerce since 1946. Its publication, U. S. Government 
Research and Development Reports, continues under the Clearinghouse and is 
available by subscription. 

The U . S. Government Printing Office, through the Superintendent of 
Documents, announces publications of agencies of the federal government in 
the Monthly Catalog of United States Government Publications, without 
abstracts. Included are the publications sold by the Superintendent of Docu­
ments and those available directly from the issuing agencies. The Monthly 
Catalog includes also many publications available from the Clearinghouse. 

Remarks are appropriate here on the development of the present Defense 
Documentation Center ( D D C ) and its cooperation with the present Clearing­
house. D D C was originally established in 1953 as the Armed Services Techni­
cal Information Agency ( A S T I A ) , through an amalgamation of the A i r Force 
Central A i r Documents Office ( C A D O ) and the Navy Research Section at the 
Library of Congress. 

In July 1961 the white pages of the Technical Abstract Bulletin, covering 
security unclassified reports, were incorporated in the semimonthly issues of 
U. S. Government Research and Development Reports, and the Office of Tech­
nical Services undertook the sale of copies of the reports abstracted. The 
Clearinghouse continues this practice under a revised schedule of prices. 

Table I. Principal Abstract Journals and Indexes and Their Coverage 
of Principal Types of Literature 

Government 
Publications 

Books Journals and Reports Dissertations Patents 

Aerospace Engineering Index χ χ χ 
Applied Mechanics Reviews χ χ Selected 
Chemical Abstracts x x Selected χ χ 
Engineering Index χ χ Selected 
International Aerospace χ χ χ ( to end 

Abstracts of 1962) 
Mathematical Reviews χ χ Selected 
Monthly Catalogue χ 
Nuclear Science Abstracts χ χ χ χ χ 
Science Abstracts χ χ 
Scientific and Technical 

Aerospace Reports ( STAR ) χ 
Technical Abstract Bulletin χ 
U.S. Government Research and 

Development Reports χ 
U.S. NASA Technical Publica- χ χ χ 

tion Announcements ( April-Dec. 1962 ) 
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Table I lists some principal abstract journals and indexes with the types 
of literature they cover. This is indicated in some detail above, particularly 
in relation to the report literature, which is important for research in rocket 
propulsion. A large amount of it is available, and familiarity with the abstract 
journals and indexes covering the report literature is essential for literature 
searching in rocketry. The new searching tools reflect a growing, more timely, 
and more varied literature and concern for its control by the government 
agencies most directly responsible for the sponsorship and execution of research 
and development in rocket propulsion. 

Among the recent developments in the report-covering abstract journals 
has been the indexing of corporate sources and report numbers, as wel l as 
the traditional author and subject indexing in each issue, cumulating quarterly, 
semi-annually and annually. Nuclear Science Abstracts set the example for 
parts of this versatile and prompt indexing some years ago and brought it to 
its present form in 1959. A government-wide index, amalgamating those exist­
ing but not replacing them, began publication in 1965. 

Chemical Titles is a valuable source of prompt announcements in the field. 

Bibliographies, Surveys and Guides 

Many of the published papers and reports in the field of rocket propulsion 
provide in their introductions or in sections reviewing previous or related work 
a survey of a specialized field. Written by specialists active in research, these 
are most valuable to the searcher, and research people often do not require 
more than one or two recent papers, citing the important references. 

The survey by the specialist to establish the state of an art may cover a 
wider field. A fist of several dozen on such subjects as propulsion and power, 
combustion and propellants, vehicle performance and operation, and heat 
transfer is given in the bibliography. Some general bibliographies and some 
general serial reviews issued annually or less frequently are listed also. A few 
of the bibliographies are compilations by librarians in cooperation with scientific 
and technical staff, but most are the work of authorities. They come from 
journals, review serials, reports, conference proceedings, and government 
publications. The fist is representative but by no means complete. 

The organization of authors literature citations on a broad scale makes 
their systematic use possible and is especially valuable in providing entry to 
the literature at any point in time. The "Science Citation Index" published by 
the Institute for Scientific Information in Philadelphia, includes principal jour­
nals in the physical sciences and therefore has a potential value for literature 
searching in rocket propulsion. 

Periodicals and Society Publications 

The periodicals used most by rocket people are naturally the publications 
of the societies whose members are directly concerned with research, develop­
ment, design, testing, production, and operation of rocket propelled vehicles. 
Some examples include the publications of the American Institute of Aero­
nautics and Astronautics and its predecessors, the American Rocket Society 
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and the Institute of the Aerospace Sciences. The archive journals are the 
Journal of Spacecraft and Rockets and the AIAA Journal, which were preceded 
by the ARS Journal and the Journal of the Aerospace Sciences. The technical 
journal Astronautics and Aeronautics supersedes its predecessors, Aerospace 
Engineering and Astronautics. 

The greater part of the papers of the American Astronautical Society is 
published in its Advances in the Astronautical Sciences rather than in its Journal 
of the Astronautical Sciences. 

National societies in other countries with their own publications include 
the British Interplanetary Society, the Royal Aeronautical Society, the Canadian 
Aeronautics and Space Institute, l'Association pour l'Encouragement à la 
Recherche Aéronautique, l'Institut Français des Combustibles et de l 'Energie, 
Deutsche Gesellschaft f u r Raketentechnik und Raumfahrtforschung, and W i s -
senschaftliche Gesellschaft fur Luft -und Raumfahrt. 

The important Astronautica Acta is published by the International Acad ­
emy of Astronautics of the International Astronautic Federation. Some new 
journals include Advanced Energy Conversion, High Temperature, Nuclear 
Applications, Pyrodynamics, and Revue des Hautes Température. Among the 
journals established during the space age, the Physics of Fluids has been 
widely accepted from its beginning. Dur ing the 1950*8, Brennstoff-Warme-
Kraft, Combustion and Flame, and Explosivstoffe appeared, continuing or 
branching off from older publications. 

The abstract journals and indexes listed in the bibliography w i l l provide 
the searcher with leads to specific rocket propulsion papers in the standard 
journals from the fields of applied mathematics, physics, chemistry, and engi­
neering. Journal sources may also be pursued through the authors' citations 
in such books as those by Barrère, Bussard, K i t , Pederson, Ring , Seifert, Siegel, 
Stuhlinger, Sutton, and Wilkins . 

Symposia and Proceedings 

The symposium, the international, national, or regional conference and 
the volume in honor of the birthday or in commemoration of an eminent 
scientist are familiar customs in the scientific community. Their published 
form varies from a single volume to three or more for a large international 
congress and from carefully edited volumes to bound collections of papers 
printed "as received." Volumes of multiple authorship have increased rapidly 
in recent years. This category includes volumes of tutorial lectures and planned 
volumes whose chapters or sections approach monographic status. 

The bibliography lists 130 titles of this kind. They form an appreciable 
part of the literature of rocket propulsion. Many are published through regular 
trade channels and thus become part of the book literature. Others are issued 
as part of the report literature. Examples of volumes from the report literature 
are the second and third O N R Symposium on Detonation, the seventh Sym­
posium on Ballistic Missile and Space Technology, and the first Combustion 
Instability Conference. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
03

6

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



588 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

A n example of a symposium published in a journal is the 15 papers on 
Combustion Instability in Solid Propellant Rockets, in the AIAA Journal ( I ) . 

Abstract journals and indexes vary in their treatment of symposia. Chemi­
cal Abstracts, Nuclear Science Abstracts, International Aerospace Abstracts, 
and Scientific and Technical Aerospace Reports abstract individual papers 
within their fields of interest. The Engineering Index, Technical Abstract 
Bulletin, and 17. S. Government Research and Development Reports list the 
contents of symposia. 

Books 

Research in rocket propulsion has a firm basis in a growing book litera­
ture. The accompanying bibliography lists books on rocket propulsion; design, 
performance, and operation; combustion; and heat transfer and thermody­
namics. The list can be expanded almost indefinitely into the extensive book 
literature of the underlying and related sciences and technologies. In the case 
of heat transfer and thermodynamics, for example, the number of titles goes 
beyond 50, not counting the items listed elsewhere under symposia and con­
gresses. A working collection for research in rocketry goes considerably beyond 
the titles listed here. 

This section includes some items distributed as reports. The " J A N A F 
Thermochemical Tables" are compiled specifically for calculating rocket pro­
pellant performance. 

Government Publications and Research Reports 

National aeronautical research agencies were established soon after 
powered flight attracted wide attention. The earliest was the British Aero­
nautical Research Committee of 1909, now the Aeronautical Research Counci l 
( A R C ) . As previously mentioned, N A C A was established in 1915 and was 
succeeded by N A S A in 1958. Similar agencies and their national laboratories 
have existed for some years in France, the Netherlands, Sweden, and other 
countries. 

The research and development agencies and laboratories of the military 
establishments in some cases preceded the aeronautical agencies by many years 
since ordnance, naval architecture, and other military disciplines were much 
older. As al l technologies expanded, the laboratories of the defense establish­
ments increased in number and size and included the new technologies in their 
programs. 

W i t h the advent of atomic energy, national agencies and laboratories in 
that field came into being. Their most prominent form of publication was the 
report, issued usually in a numbered series. This practice was continued by 
international agencies, such as the Advisory Group for Aeronautical Research 
and Development ( A G A R D ) of the North Atlantic Treaty Organization 
( N A T O ) and the International Atomic Energy Agency. 

A n agency may publish its research in journal form, for example La 
Recherche Aérospatiale of the Office National d'Etudes et de Recherches 
Aérospatiale ( O . N . E . R . A . ) , but reports in numbered series are more common 
in the cases of both the national aeronautical laboratories, the military labora-
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tories, and the atomic energy laboratories. Publication in the established 
journals and in symposia of papers from these laboratories is widespread, and 
their scientists and engineers produce many books, but reports are still the 
most popular form. 

In addition to the work carried out in these laboratories, the large volume 
of research sponsored by the national aeronautical agencies, the defense estab­
lishments, and the atomic energy establishments bring the considerable re­
sources of industry and the universities into the picture. The results of the 
sponsored research and development work in industry and in the universities 
form a substantial part of the literature of rocket propulsion, much of it 
appearing in the journal and book literature, but even more in the voluminous 
report literature. 

As in the case of the journals, the appropriate abstract journals and 
indexes, bibliographies and reviews, and the authors' citations encountered in 
the literature provide the best means for identifying the report series of interest 
in rocketry. 

Dissertations 

This paper has not done justice to the important and growing literature 
of doctoral dissertations and master of science or engineering theses. Some of 
the bibliography has been indicated, and dissertations or theses supported in 
part by government sponsored research are reported in the appropriate abstract 
journals. In the field of chemistry, dissertations have been reported for some 
years in Chemical Abstracts. 
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The Literature of Rocket Construction 
Materials 

AUGUSTUS WALKER 

Avco Corp., Research and Advanced Development Division, 
Wilmington, Mass.1 

A review of the literature of rocket construction materials 
is complicated by a number of factors. Among these are the 
relative newness of the field, the variety, novelty, and com­
plexity of the materials currently used in the various por­
tions of a rocket, and the fact that a significant portion of 
the literature is classified or proprietary in nature. Within 
the limitations imposed by this situation, the literature re­
view considers materials according to the region of the 
rocket in which they are used, types of materials, types of 
rockets, and technical problems encountered. The literature 
is available as periodicals, abstracts and indexing services, 
books and symposia volumes, and bibliographies. 

A review of the literature of rocket construction materials is complicated by 
a number of factors. The discipline itself is not clearly defined, and the 

material problems relating to rockets are distributed over a wide and varied 
body of literature. Thus, one finds articles in periodicals devoted to rockets and 
missiles, aerospace, material science, metallurgy, ceramics, and plastics. In addi­
tion, a vast proportion of the literature is contained in government or industry 
reports, many of which require a "need to know" even if they are not classified 
or proprietary. Although the field is relatively new, the intense interest in 
aerospace problems has stimulated the production of a vast quantity of litera­
ture much of which is topical in nature, and there is a noteworthy lack of serious 
general reviews. 

It is a great help in locating literature sources if the searcher is aware of 
some of the general materials problems in the rocket field. This allows h im to 
confine his search to sources covering the proper k ind of materials. It is espe­
cially important to realize that the environmental conditions to which rocket 
materials of construction are exposed run a gamut which extends from the 

1 Present adress: Director of Research, Polymer Corp , Reading, Pa. 
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cryogenic temperatures of l iquid oxygen, nitrogen, and hydrogen to tempera­
tures of from 5000-8000°F. which exist in the rocket throat. In addition, from 
a structural point of view, there are problems of vibration, noise, buffeting, 
fluttering, internal pressures, longitudinal thrust owing to the high acceleration 
and uneven heating caused both by aerodynamic friction and exhaust products. 
Furthermore, the materials employed must be resistant to the attack of ex­
tremely corrosive liquids and gases, light in weight, and of high reliability. 
The portion of the structure exposed to the atmosphere must be able to wi th ­
stand high-temperature oxidation, and since the rocket may be designed for 
lengthy voyages in space, all components must be resistant to the effects of 
the space vacuum and radiation as well . 

Liquid- and Solid-Propellant Rockets 

There is a general difference between liquid-propellant rockets and solid-
propellant rockets which is relevant to identifying and classifying material 
problems. 

L i q u i d Propellant. The liquid-propellant rocket is designed around the fuel 
and oxidizer tanks in which the fuel and oxidizer (which may be either highly 
corrosive or cryogenic) are stored and fed to the turbo pump for delivery to the 
combustion chamber. This system involves considerable complex machinery, 
pumps, valves, piping, etc., al l of which must be highly reliable. In general, the 
materials of construction for this type of rocket are high strength-to-density 
ratio metals such as magnesium, aluminum, titanium, and steel. Since the l iqu id 
rocket chamber is generally cooled by the circulation of propellant in the walls, 
it need not be made of an extremely refractory material, but strength, thermal 
conductivity, and vibration resistance are important. 

Solid Propellant. The solid-propellant rocket is basically less complex 
since it is composed primarily of the solid fuel, the external case, and the rocket 
nozzle and exit cone. Solid-propellant rockets generally have a considerably 
higher acceleration than l iquid systems; hence the thrust loads are higher, and 
the aerodynamic heating of the external skin may be quite severe. In addition, 
the solid system generates considerable pressure in the case so that high-strength 
materials are necessary. Since it is essential that the propellant remain intact 
and free from cracks during use, the system must be designed with a great deal 
of stiffness to eliminate bending. Final ly , no cooling system is available for the 
rocket nozzle; hence recourse must be had to refractory or ablative materials. 
Thus, while the materials technology for liquid-propellant systems is based 
largely on metals, the materials technology for solid-propellant systems is fre­
quently based on high-strength-to-weight composites which include (as wel l as 
metals) systems such as filament-wound plastics (for the casing) and either 
ceramics, refractory metals, or ablative plastics for the rocket nozzle. 

Typical materials applications for solid and l iquid rockets are indicated 
diagrammatically in Figures 1 and 2. 

The problem of nuclear and related rockets is complicated by the require­
ment that many of the materials must withstand the effects of nuclear radiation 
as well . 
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Figure 1. Représentative materials in solid rocket construction (not to scale) 

Future technological developments w i l l complicate this somewhat over­
simplified picture. Current work on "hybr id " systems, part solid and part l iquid 
with problems and advantages of both systems, are an example, as is new work 
on expandable exit cones, partially liquid-cooled solids, and consumable cases. 

In reviewing the literature, the term "rocket construction materials" has 
been taken to include all portions of the rocket, such as the case, fuel tanks, 
pumps, piping, insulation, nozzles, seals, lubricants, gaskets, and adhesives. 
Propellants are covered in another article in this book. Furthermore, the mate­
rials problems associated with the electronics and guidance and control portions 
of the system have been touched only indirectly. 

General Abstracts and Indexes 

Unclassified Literature. For the reader who is a nonparticipant in govern­
ment contracts and has no "need to know," the best source is a combination of 
the International Aerospace Abstracts, which is published by the Technical 
Information Service of the American Institute of Aeronautics and Astronautics, 
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and the Scientific and Technical Aerospace Reports (STAR), which is pub­
lished by the Office of Scientific and Technical Information of the National 
Aeronautics and Space Administration ( N A S A ) . These two abstract services 
are coordinated; each is published twice a month so that one comes out each 
week. The International Aerospace Abstracts covers books, periodicals, and 
other published media. The Scientific and Technical Aerospace Reports covers 
scientific and technical reports of N A S A and its contractors, scientific and 
technical reports of government agencies, universities, and research organiza­
tions throughout the world, and scientific and technical articles prepared by the 
Scientific and Technical Information Facil ity operated for N A S A by Documen­
tation Inc. 

N A S A is also the source for publications of the Advisory Group for Aero­
nautical Research and Development ( A G A R D ) . This group was initiated in 
1951 and became an official agency of the Standing Group of the North 
Atlantic Treaty Organization ( N A T O ) in 1954. 

The technical activity of A G A R D is conducted by panels of experts ap­
pointed from among the member nations. The approach is fundamental and 
the panels publish reports, manuals, and handbooks which are not only valuable 

SOLID ROCKET "STRAP ON" BOOSTER 

GOLD PLATED 302 STAINLESS STEEL RADIATION BAFFLE 

COMPOSITE TUBE; 6061 ALUMINUM AND 321 STAINLESS STEEL 

FUEL TANKS; 6AI, 4V TITANIUM (WITH TEFLON) 

COLUMBIUM EXPANSION CONE 

REGENERATIVELY COOLED NICKLE NOZZLE 

Figure 2. Representative materials in liquid 
rocket construction 
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in themselves, but provide information on technical developments in some areas 
outside the U .S . 

The "structures and materials" panel of A G A R D was established in 1955. 
Among its functions are research and development problems of new structural 
materials, the application of modern methods of analysis to structure, aeroelastic 
analysis, and recently, composite materials and refractory metals programs. 

Dur ing its existence, the panel has published handbooks on aluminum, 
steel, magnesium, nickel, and titanium; other handbooks on high-temperature 
alloys are in preparation. 

The A G A R D Technical Information Office has compiled an AGARD 
Index which contains titles and abstracts of al l A G A R D papers (published and 
unpublished) presented at A G A R D meetings from 1952-1962. A G A R D also 
publishes the AGARD Information Bulletin which provides a monthly listing 
of A G A R D organization and technical report information. A G A R D reports 
which have not been published may be obtained from N A S A . 

The Clearinghouse for Federal Scientific and Technical Information of the 
U.S . Department of Commerce provides extremely broad technical literature-
searching services which cover all unclassified government research reports, 
patents, technical translations, and Atomic Energy Commission material. It w i l l 
provide either a current periodic "awareness" bibliography, or a "retrospective" 
bibliography. The Clearinghouse has an information center which publishes 
U.S . government research reports (some 2000 new reports each month) , tech­
nical reports and newsletters, and selected bibliographies such as " H i g h Tem­
perature Metallurgy and Heat Resistant Al loys" and " H i g h Temperature 
Research." 

A person with unclassified interests may also apply to the various Depart­
ment of Defense information centers such as the Defense Metals Information 
Center at the Battelle Memorial Institute. This center collects and disseminates 
information on titanium, magnesium, beryll ium, refractory alloys, high-strength 
alloys for elevated temperatures, surface corrosion, oxidation-resistant coatings, 
and thermal protection systems. The center is primarily oriented towards metals; 
however, it includes information on ceramic and organic materials where they 
are used as protective coatings, or as components of thermal protection systems. 
The center publishes outstanding reviews and state-of-the-art reports in its field. 

Other Department of Defense information centers have recently been 
established to provide sources of specialized information. As of August 1964, 
those relevant to rocket construction materials are listed as follows: Chemical 
Propellant Information Agency, Appl ied Physics Laboratory, The Johns Hop ­
kins University; Binary Constitution Information Service, I.I.T. Research Insti­
tute; Ceramics & Graphite Technical Evaluation Section, Research & Tech­
nology Division, Wright-Patterson A i r Force Base; Electrical and Electronic 
Properties of Materials, Hughes Aircraft Company; Mechanical Properties of 
Materials, Belfour Engineering Company; Plastics Technical Evaluation Center 
( P L A S T E C ) , Picatinny Arsenal; Radiation Effects Information Center, Battelle 
Memorial Institute; Thermophysical Properties Research Center, Purdue U n i ­
versity; Centralizing Activity for Shock, Vibration and Associated Environment, 
U . S. Naval Research Laboratory; Nondestructive Testing Information Service, 
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Watertown Arsenal. Addresses are listed in the bibliography. Only unclassified 
information w i l l be supplied to those without clearance and a need to know. 

The Engineering Index is a monthly bulletin published by Engineering 
Index Inc. which provides brief abstracts or articles of engineering importance. 
Information relevant to rocket construction materials may be found under 
headings such as Rocket-Engine Materials, Aircraft Materials, Refractory 
Materials, Aerodynamics, Missiles and Rockets, etc. The bulletin also lists 
specific materials and alloys such as, for example, titanium, beryll ium, ceramics, 
etc. 

Applied Mechanics Review, published monthly by the American Society 
of Mechanical Engineers, is a critical review of the world literature in applied 
mechanics and related engineering sciences. It provides a good source for 
references of rocket construction materials under such headings as, Prime 
Movers and Propulsion Devices, Mechanics of Solids, H i g h and L o w Tempera­
tures, and Astronautics and Aeronautics. 

As a supplement, the Air University Library Index to Military Periodicals, 
reviews 66 English language military and aerodynamic periodicals which 
are not indexed in readily available commercial indexing services. Headings are 
similar to those for the Applied Mechanics Review. 

Among other sources which should be briefly mentioned are the indexing 
services of the Pacific Aerospace Library, the Monthly Catalog of the United 
States Government Publications, the Index and Publications of the American 
Society for Testing and Materials, the Applied Science and Technology Index, 
the Battelle Technical Review, the JPL Astronautics Information Abstracts (dis­
continued as of August 1963, material w i l l be covered in STAR and Interna­
tional Aerospace Abstracts), The BHtish Technology Index, and Environmental 
Effects on Materials and Equipment (Section B ) published monthly by the 
Prevention of Deterioration Center, National Academy of Sciences-National 
Research Council . Other general sources are covered in the bibliography. 

Classified Literature. For the individual with a need to know and who 
can complete the requirements for a facility clearance and the field of interest 
register at the Defense Documentation Center ( D D C ) , this source provides by 
far the best access to both classified and unclassified literature. D D C publishes 
the Technical Abstract Bulletin (TAB) which is issued twice a month and 
lists al l new reports in the D D C collection. TAB replaces the former Air Tech­
nical Index and Technical Information Pilot. D D C also publishes a Bibliogra­
phy of Bibliographies, and a number of special bibliographies which are 
pertinent to rocket construction materials. Among these should be mentioned 
the unclassified bibliography on booster rockets, as wel l as classified bibliogra­
phies on Compatibility of Rocket Fuels with Alloys and Plastics (Confidential), 
Filament Wound Rocket Cases and Pressure Vessels (Confidential), Aerospace 
Structures, Design and Analysis (Secret), Refractory Coatings for Metals and 
Alloys (Unclassified), Reinforced Phstics and Nonmetallics for Rocket Cases, 
Noses, Etc. (Confidential). In addition, specialized bibliographies exist for 
seals, high-temperature lubricants, glass resin bonding, and fiber glass laminates 
(see bibliography). 
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In addition to D D C , individuals with clearance have access to a l l needed 
information in the various Department of Defense information centers described 
above and listed in the bibliography. 

Prior to July 1963, the D D C was referred to as the Armed Services Tech­
nical Information Agency ( A S T I A ) . 

Current Periodicals. There are some 35,000, plus or minus 1 0 % , scientific 
and technical journals in the world, and some 6200 in the U.S . , not including 
patents and proprietary literature. A surprisingly large fraction of these contain 
information on rocket construction materials. Among the more productive 
sources are: Missiles and Rockets, Aviation Week and Space Technology, Mate-
nab in Design Engineering, Astronautics and Aeronautics (replaces Astro­
nautics, the Journal of Aerospace Sciences, and the short-lived sequence to 
these, Astronautics and Aerospace Engineering), AIAA Journal, Journal of 
Spacecraft and Rockets, Interavia, Royal Aeronautical Society Journal, Astro­
nautics and Aeronautics, American Ceramic Society Bulletin, Space/Aero­
nautics, Astronautic Acta, British Interplanetary Society Journal, Industrial and 
Engineering Chemistry, Materials, Research 6- Standards, Chemical Abstracts, 
Journal of Metals, Journal of Applied Polymer Science, Revue Française 
d'Astronautique, Raketentechnick und Raumfahrtforschung, and Cryogenics. 
Also worthy of note are the various state-of-the-art reports on structures and 
materials which are included in publications such as Astronautics, Applied 
Mechanics Review, and Materials in Design Engineering. 

Technical Meetings and Symposia. Most of the journals and periodicals 
interested in rocket construction materials or other phases of rocketry publish 
advance notice of technical meetings and symposia of interest. In addition, the 
Special Libraries Association publishes an alphabetical listing of scientific, 
technical, and engineering organizations and universities that are sponsoring 
national and international meetings, symposia, and colloquia. The Special 
Libraries Assoication publishes Scientific Meetings three times a year; appearing 
in January, with supplements in M a y and September. The collections of papers 
and symposia which are often published as a result of these meetings are an 
important source of information in the field. A number of these are listed in 
the bibliography under "Books and Symposia." 

Books. There are few books which are completely devoted to the general 
problems of materials of construction for rockets. Typica l are, "Materials for 
Rockets and Missiles," by R. G . Frank & W i l l i a m Zimmerman, published by 
Macmil lan in 1959, which, although out of date, provides tabular information 
on metals for the design engineer, and "Materials for Missiles and Spacecraft," 
edited by E . R. Parker and published by M c G r a w - H i l l in 1963. The latter is 
based on a series of lectures sponsored by the University of California and 
provides a broad look at a number of problems which concern the materials 
engineer interested in rockets. In addition are the "Handbook of Astronautical 
Engineering," edited by H . Koelle and "Space Technology," by H . S. Seifert. 
Other sources which should be mentioned are "Advances in Cryogenic E n g i ­
neering," Vols. 1 through 13, "Advances in Astronautical Sciences," published 
by the Plenum Press, "Progress in Astronautics & Aeronautics" (originally 
"Progress in Astronautics & Rocketry," edited by Bollinger et al., and the 
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A G A R D Handbooks. In addition to the books oriented towards aerospace, the 
literature may be approached through a number of books on the physics or 
engineering of materials. Examples are, "Introduction to Solids," by Azaroff, 
and "Structure of Metals: A Modern Conception," by Raynor et al. 

A number of other books and symposia are listed in the bibliography. 

Bibliography. In compiling the bibliography, an attempt has been made 
to include references from a wide variety of sources in both the published 
literature, government sources, and, where possible, proprietary reports. It is 
not exhaustive; the bibliographies and indexes listed w i l l provide further refer­
ences. N o attempt has been made to evaluate critically the sources i n the 
bibliography. Very little foreign material has been included since (with the 
exception of the Soviet Union) the rocket construction programs outside the 
U.S . are still at a stage in which the primary reliance is on literature generated 
in this country. 
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California, Sponsored by the National Aeronautics and Space Administration, 
National Bureau of Standards, and the Applied Systems Division of the U. S. 
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U. S. Patent Classes and Subclasses 
Rocket Class Subclass 

Aeronautics 
Airplane sustentation and propulsion 244 12 
Airship sustentation and propulsion 244 29 
Propulsion 244 74 
Propulsion airplane sustained 244 15 
Sustentation 244 23 

Launchers 89 1.7 
Motors 60 200+ 
Propulsion 

Aircraft 244 74 
Composition for 

Self sustaining 149 
Explosive projectiles 102 49 
Marine 115 11+ 

Pyrotechnic 102 34+ 

Received April 24, 1964. Presented on the symposium, "Searching the Literature of 
a Number of Specialized Fields," sponsored by the Division of Chemical Literature 

at the 145th Meeting of the American Chemical Society at New York, Sept. 9-13, 1963. 
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Aerosol Industry Literature 

FRED T. REED 

Organic Chemicals Department, Ε. I. du Pont de Nemours & Co., 
Wilmington, De l . 19898 

The remarkably quick acceptance of push-button, pressur­
ized products by the consuming public has given birth to an 
entire new industry, popularly known as the aerosol indus­
try. Although this industry is rapidly reaching maturity, if 
not already there, its technical literature is sparse compared 
with older, well-established industries. The bulk of the 
aerosol industry's technical literature is published in two 
trade magazines and in the proceedings of its trade associa­
tion, the Chemical Specialties Manufacturers Association 
(CSMA). Additional literature is found in the technical 
bulletins of component suppliers and in the literature of 
industries allied to the many types of aerosol products pro­
duced. 

The aerosol industry is composed of the companies engaged in manufacturing 
and marketing pressurized products. A vital part of the industry is made up 

of the suppliers of chemicals, containers, valves, packing machinery, and pro­
pellents. The diversity of aerosol products results in a very broad coverage of 
consumer markets including cosmetic, household, pharmaceuticals, and indus­
trial markets. A l l aerosol products have the common characteristic of being 
packaged under pressure so that the material in the aerosol container is dis­
pensed as a spray, foam, or paste by actuating a simple, finger-tip valve. 

The use of the term aerosol to describe this industry is somewhat mis­
leading, particularly to the scientist, but through common usage, the word 
aerosol has come to be the generic term describing push-button, pressurized 
packages. The early products of this industry were truly aerosols in that the 
first pressure-packaged insecticides produced sprays of sufficiently fine particles 
to be classified as true aerosols in the scientific sense. The term was never 
relinquished even when such products as shaving lathers were first marketed. 
Although many aerosol products today meet the scientific definition, the 
majority do not. 

632 
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Literature 

As one might expect, in the case of a relatively new industry, the volume 
of technical literature available to the researcher is small. This statement should 
be qualified to include technical literature specific to the .subject of aerosols. 
One must remember that very few aerosol products are entirely new. Most are 
based on active ingredients which have been known for some time, and the 
literature on a specific active ingredient may be voluminous but would be found 
elsewhere than in the aerosol literature. Thus, the common insecticides are 
wel l documented in the insecticide industry's literature while the aerosol 
industry's literature may only discuss them from the formulating standpoint. 
The researcher should keep this point in mind so that he does not miss a 
valuable source of information by depending upon the aerosol literature alone. 

Books 

Two comprehensive volumes have been written on aerosols (1,3); both 
are divided into chapters dealing with principles, techniques, packaging com­
ponents and products. The chapter titles indicate the range of technical 
subjects which concern the aerosol industry. In addition to the chemical prob­
lems of formulating and the end-use applications, the researcher must be wel l 
versed in the technology of valves, containers, and propellents. The volume 
edited by Shepherd et al. (3) is a valuable reference in technical areas unique 
to the aerosol industry. Each chapter of this book is written by an expert in 
his field. Sagarin also has written a detailed technical account of cosmetic 
aerosols (2) which includes considerable basic data on the science of aerosols. 

Journals, Trade Publications, Proceedings, and Annuals 

The trade association of the aerosol industry is the Chemical Specialties 
Manufacturers Association ( C S M A ) . Through its Aerosol Division, consider­
able technical and marketing information is disseminated. This association 
meets biannually, and the technical papers presented at these meetings are 
published i n the Association's proceedings (17). These are a valuable source of 
current technology. The official monthly publication of the C S M A is the 
periodical Soap and Chemical Specialties (19). This magazine and Aerosol 
Age (4) contain the bulk of current articles on the aerosol industry. 

A number of other periodicals (7, 10, 12, 15, 16) directly related to othei 
fields frequently contain pertinent articles on aerosols. As expected, these 
articles are confined to the particular field of interest of the periodical. Similarly 
the journals (8, 13, 14, 18) of scientific societies whose interests include mate­
rials which may be packaged as aerosols w i l l occasionally contain specific articles 
on aerosols. These can be a valuable source of detailed information on a given 
class of products. 

Besides the domestic periodicals mentioned, two monthly European 
publications (5,11) are available which cover industry developments in Europe. 
Whi le both periodicals tend to lean heavily on review articles, they also contain 
reports on original work. 
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Patents 

During the past 19 years several hundred patents relating to the aerosol 
industry have been issued. The majority of these are mechanical patents 
covering valve and container designs, but several are basic in nature, disclosing 
considerable technology on aerosol systems and products. The efforts of some 
early inventors of aerosol containers are described in patents by Helbing and 
Pertsch (23) , Gebauer (21) , Moore (25) , Mobley (24) , and Rotheim (26) . 
The work of Goodhue and Sullivan (22) resulted in what became known as the 
"insecticide bomb." Two of the periodicals (4, 19) mentioned earlier contain a 
monthly patent digest which the researcher w i l l find helpful in keeping abreast 
of the current patent literature. 

Mention certainly should be made of the bulletins and other trade literature 
available from suppliers to the aerosol industry. The propellent manufacturers 
have been especially prolific in supplying useful technical data through their 
company publications. Probably the most valuable data supplied by the 
propellent manufacturers are the extensive tables of thermodynamic properties 
of the propellent gases. Properties covered include not only those of the 
individual propellent gases, but also mixtures of the gases. The latter are far 
more widely used than the individual compounds. Lists of bulletins available 
probably can be obtained by writing directly to these companies. A compre­
hensive directory (20) of companies directly concerned with the aerosol 
industry, as wel l as suppliers, is published by the C S M A . 

The analytical procedures and test methods used by the aerosol industry 
are not conveniently compiled in a single publication. However, the C S M A 
has published an aerosol guide (9) which contains several test methods 
specifically concerned with the aerosol package in addition to a number of 
technical compilations prepared by scientific committees of this Association. 
The researcher is advised to consult a second publication (6) of the C S M A 
concerned with government regulations pertinent to the aerosol package. 
The fact that aerosols are pressure packages has given rise to a variety of 
regulations, particularly concerning shipment. Any study of the industry should 
include these regulations since in many instances they severely limit the type 
of container and formulation which can be marketed. 
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The Literature of Agricultural Pesticides 

B. G. TWEEDY1 and A. A. DE HERTOGH2 

Boyce Thompson Institute for Plant Research, Inc., Yonkers, Ν. Y. 10701 

This guide to the major sources of literature concerned with 
agricultural pesticides includes references to the early lit­
erature; general abstracting journals and listings; general 
pesticidal information; insecticides; fungicides, nematocides, 
and soil fumigants; herbicides; toxicology; residue analysis; 
and pesticide development and patents. The more impor­
tant books, articles, and serials in each category are consid­
ered. A comprehensive bibliography is included. 

The use of chemicals for plant protection dates back to Bibl ical times. In the 
past twenty years, however, progress has increased rapidly, and many com­

plex problems have arisen. One does not have to go to the scientific literature to 
find instances in which the use of pesticides has caused great public concern. 
The newspapers almost daily make some reference to health hazards which 
have occurred. The amount of research related to pesticidal problems has re­
sulted in a vast literature dealing with the use, application, development, modes 
of action, and other properties of pesticides. Since this literature does exist and 
is continuously growing, the investigator must spend a great deal of time 
searching the literature. It presents a great challenge to the newcomer. The 
situation is complicated because there are three relatively unrelated areas of 
pesticidal research—insecticides, fungicides, and herbicides. Each of these 
broad groupings has a similar function and yet differs in its characteristics 
because of the types of organisms to be controlled and the environmental con­
ditions under which the chemicals are used. This paper presents a guide to 
familiarize the newcomer with the pertinent literature sources concerning pesti­
cides and to assist scientists currently engaged in pesticidal research. Since the 
subject of pesticides embraces various topics, it is impossible to discuss each 
phase in detail, and no attempt has been made to do so. 

Language barriers confront most scientists. However, because of the nature 
of the pesticide industry the problem is not as great here as in other areas of 

1 Present address: Department of Plant Pathology, 108 Waters Hall, University of 
Missouri, Columbia, Mo. 65202. 
2 Present address: Department of Horticulture, Michigan State University, East Lan­
sing, Mich. 
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research. W i t h few exceptions, pertinent literature is published in American 
and British journals or has been translated into English. Thus, the sources of 
literature in this paper are almost entirely l imited to journals published in 
English. 

A brief description of the type of information expected from the various texts 
and journals which deal primarily with pesticides is included in each section. 
Books and journals which infrequently contain information related to pesticides 
are listed in the bibliography. Reference books, with few exceptions, are re­
stricted to those which have been published within the past ten years, and only 
the latest edition of any text is cited. Some state experiment stations have pub­
lished many bulletins directly or indirectly concerned with pesticides; however, 
space and time do not permit the listing of these publications. Those bulletins 
of scientific value are commonly referred to in reference books and journals and 
can be acquired by writing to the respective experiment stations. 

References to the Early Literature 

Even though the pesticide industry expanded most rapidly during the past 
20 years, there is some early information that remains important and to 
which reference should be made. It is intended that these citations serve pr i ­
marily as a guide to the early literature. 

Frear reviews the pertinent literature in his two-volume series, " A Cata­
logue of Insecticides and Fungicides." He lists approximately 6,000 references 
and has tabulated the properties of almost 10,000 pesticidal compounds of syn­
thetic and plant origin. In his book, "Insect Control by Chemicals," Brown dis­
cusses the use of the early insecticides, structure-function relationships, equip­
ment used to apply the chemicals, and toxicity and hazards to animals. The 
American Chemical Society has published a collection of papers in its A D V A N C E S 
I N C H E M I S T R Y S E R I E S on the uses, toxicity, and residues of certain early insecti­
cides. Gough has reviewed the literature relating to soil insecticides in " A 
Review of the Literature on Soil Insecticides." Another source of general infor­
mation on insecticides is West and Campbell 's, " D D T and Newer Persistent 
Insecticides." Hoskins and Craig's review article, "Organic Insecticides" relates 
general information on the ramifications of insecticides. Authors of review 
articles concerning the early development of a specific compound or group of 
compounds are Bowen, Busbey, Carter, and Roark and Busbey. A valuable 
reference on early herbicides is an article by Zimmerman and Hitchcock entitled 
"Plant Hormones." They discuss the phenoxy-type growth regulators which 
were developed during the 1940's. Textbooks by Klingman, and Crafts and 
Robbins should also be consulted. Horsfall's "Principles of Fungicidal Act ion" 
and Sharvelle's "The Nature and Uses of Modern Fungicides" review the early 
development of fungicides. 

General Abstracting Journals and Listings 

Abstracting journals provide one of the easiest methods of keeping up 
with the current literature and finding pertinent information on a new subject. 
Several abstracting journals contain articles pertaining to pesticidal research. 
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Chemical Abstracts is very useful, and titles of the articles are listed in 
Chemical Titles. M u c h of the information in Dissertation Abstracts is usually 
published elsewhere, but occasionally valuable papers can be located only 
through this journal. Biological Abstracts and Tobacco Abstracts are also 
valuable. The Federal Government publishes several bulletins annually which 
contain information on pesticides; these are listed in the Monthly Catalog of 
U. S. Government Publications. The titles of publications from the Agricultural 
Research Service are published semiannually in the List of Publications of the 
Pesticide Chemicals Research Station. Other journals which publish article 
titles and are valuable for locating articles concerned with a specific topic are 
listed in the bibliography. 

General Information 

Books and journals concerning agricultural pesticides are numerous. "The 
Pesticide Handbook," which is revised annually, is a source for the trade, com­
mon, and chemical names, and names of manufacturers; and usage for all types 
of pesticides. Antidotes, the compatibility of certain pesticides, their hazards 
and residue tolerances are also described. Frear has listed in "Pesticide Index" 
all the pesticides marketed and has included detailed information on the chemi­
cal properties of the pesticides. A third book by Frear, but somewhat out of 
date, is the "Chemistry of the Pesticides." A n extremely useful book which 
contains information not included in Frear s books is the " F a r m Chemicals 
Handbook." It is revised annually and contains information on fertilizers, annual 
consumption and production of chemicals, and a list of distributors and manu­
facturers. The information on fertilizers is becoming extremely important in 
view of the trend to combine pesticides with fertilizers prior to application. 
In his two books, deOng discusses the principles of pest control and gives a 
l imited amount of more specific information. Martin's "Guide to the Chemicals 
Used in Crop Protection" is a well-organized book relating information on 
various chemicals. The W o r l d Health Organization has published "Specifica­
tions for Pesticides, Insecticides, Rodenticides, Molluscicides, Herbicides, Aux­
iliary Chemicals, Spraying, and Dusting Apparatus" which serves as a very 
good guide. U n t i l 1956, the Federal Government published a bimonthly 
report which included information about new chemicals. Although the 
journal is now defunct, much of the information is still usefuL The serial, 
entitled National Research Council: Chemical-Biological Coordination Center, 
Summary Tables of Biological Tests, contains listings of the types of tests con­
ducted, the screening agency, empirical formula, and the name of the com­
pound. Three additional texts by Rose, Rudd , and Mart in contain general 
information about the control of various pests. Current information on the 
development of new pesticides can be followed in such journals as Chemical 
Age and Farm Research. Most companies which produce agricultural chemicals 
publish a house organ which is solely or partially concerned with the progress 
of developing their own agricultural chemicals. Review articles relating to the 
interaction of soil microorganisms and pesticides can frequently be found in the 
Annual Review of Microbiology. Contamination of natural water streams and 
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reservoirs has attracted much attention, but serials which contain information 
on this subject are not found in many libraries. 

Insecticides 

Chemicals used as insecticides have in the past received the greatest 
amount of interest because of the importance of insects as predators of crops and 
because of the animal and human hazards involved. Generally speaking, the 
L D 5 0 values (dosage needed to k i l l 5 0 % of a given population) of insecticides 
are much lower than for most other pesticides. As a result of this high degree of 
toxicity, greater precautions must be exercised in the use and application of 
insecticides, and much interest has been shown in the areas of residues, modes 
of action, and mammalian toxicity. 

One text which provides vast information concerning the use of chemicals 
as insecticides, insect repellents and attractants is Gunther and Jeppson's, 
"Modern Insecticides and W o r l d Food Production." A more detailed text re­
lating chemistry, structure-function relationships, modes of action, and mam­
malian toxicity is Metcalf's "Organic Insecticides: Their Chemistry and Mode 
of Act ion." A good description of the procedures for screening chemicals for 
their insecticidal value on plants and animals is found in Shepard's two-volume 
series, "Methods of Testing Chemicals on Insects." Busvine also presents a 
critical review of the various methods for testing insecticides and the importance 
of physiological standardization of insects in his text, " A Crit ical Review of the 
Techniques for Testing Insecticides." Since isotopes have become important 
for studying the modes of action and degradation of pesticides, two texts de­
scribing their use are listed. O'Brien and Wolfe include a good discussion of 
isotopes for studying the metabolism, alternative metabolic pathways, and 
cuticular penetration of specific insecticides. A book containing selected papers 
related to the use of isotopes for studying the metabolism of insecticides is 
"Radioisotopes and Radiation in Entomology." Mi i l l er has edited a two-volume 
series which includes a discussion of the various aspects of D D T . Volume 1 
is concerned with the physical and chemical properties of D D T , modes of 
action, and methods of analysis. Volume 2 is an exhaustive treatise on the 
pharmacology and toxicology of D D T . Another text which relates material of 
a more specific nature is O'Brien's, "Toxic Phosphorus Esters: Chemistry, M e ­
tabolism, and Biological Effects." The nature of the text is very similar to that 
found in Midler's but is concerned with organophosphate insecticides. A good 
discussion of the literature concerned with insecticide resistance in those 
arthropods that affect man and animals is found in "Insecticide Resistance in 
Arthropods" by Brown. Papers presented at a recent symposium concerned 
with the use of insect attractants and chemosterilants as new approaches to 
insect control have been recorded in "New Approaches to Pest Control and 
Eradication." The Review of Applied Entomology contains many useful review 
articles pertaining to insecticides. A greater portion of the current information 
on insecticides is published in four periodicals, The Bulletin of Entomological 
Research, The Canadian Entomologist, Journal of Economic Entomology, and 
Journal of Insect Physiology. One other useful source, no longer published, 
is the Index to the Literature of American Economic Entomology. 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
03

9

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



640 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Fungicides, Nematocides, and Soil Fumigants 

The application of chemicals to control phytopathogenic microorganisms 
is perhaps the oldest use of pesticides. Because of the low mammalian toxicity, 
there has been less emphasis on basic research in this field. Sharvelle's "The 
Nature and Uses of Modern Fungicides" discusses the history of fungicides and 
the uses of specific fungicides. The book is slanted toward the applied aspects 
of research. "Fungicides in Agriculture and Horticulture" is a more advanced 
text which deals with specific classes of fungicides. Horsfall's "Principles of 
Fungicidal Act ion" serves as a source of early references on the application, 
penetration, and modes of action of fungicides. A two-volume series edited by 
Torgenson is currently the most complete source of information concerned with 
fungicides. Thorn and L u d w i g have a complete summary of the uses, modes of 
action, formulation, and analysis of the dithiocarbamate fungicides. "Plant 
Pathology—Problems and Progress" contains some information on fungicides 
and a limited discussion of nematocides. Horsfall and Dimond have edited a 
three-volume series entitled "Plant Pathology" which is a good starting point 
for reviewing the literature on fungicides. Rich has edited a series of papers 
which were presented at a symposium, and the papers appear as the mono­
graph, "Perspectives of Biochemical Plant Pathology." The papers deal with 
plant chemotherapeutants and their absorption and translocation, modes of 
action, and structure-function relationships of fungicides. Other books by 
Chupp, Pirone, and Westcott, and the 1953 Yearbook of Agriculture have 
limited information on the use of fungicides for controlling specific diseases but 
do not include many of the new fungicides. Current information pertaining to 
fungicides, nematocides, and soil fumigants can be followed in Phytopathology, 
Plant Pathology, and the abstracting journal, Review of Applied Mycology. 
Articles concerning the control of a disease by a specific fungicide or nematocide 
can be found in Plant Disease Reporter and Nematologica. 

Herbicides 

Two texts which provide an excellent introduction to this area of pesticidal 
research and are of interest to both applied and basic investigators are K l i n g -
man's "Weed Control : As a Science" and Crafts and Robbins', "Weed Con­
trol . " They are general in nature, but provide insight into the problems and 
usage of the various commercial herbicides. Special sections are devoted to 
the methods and equipment needed for application, the classes of herbicides 
and their modes of action, and discussions of several individual weed problems. 
Klingman's book carries an appendix which contains the scientific and com­
mon names and life span of approximately 750 plant species and their respec­
tive susceptibilities to 2,4-dichlorophenoxyacetic acid, 2,4,5-trichlorophenoxy-
acetic acid, and 2 (2,4,5-trichlorophenoxy) propionic acid, three of the more 
commonly used herbicides. 

For those interested in more basic aspects of herbicidal physiology, two 
additional reference books are available. The first is A . S. Crafts' "The Chem­
istry and Mode of Action of Herbicides." The text is divided into a series of 
short chapters each containing a brief discussion of the history, usage, avail -
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able formulations, chemical and physical properties, and modes of action 
of a specific group of chemicals. Crafts has also provided a resume on the 
mechanics of absorption and translocation of organic chemicals. More recently, 
Audus has compiled a text which provides an even greater review of the 
knowledge of the fate and modes of action of herbicides. The problems of 
chemical classification and methods used for the detection and assay of herbi­
cides and their breakdown products are discussed. In addition, many chapters 
are devoted to the fate and behavior of herbicides in plants and soil as well 
as the physiological responses of plants to herbicides. The book terminates 
with a description of the problems involved in the design of newer and 
better herbicides. Additional material on the physiology of herbicides and 
their effects on plants can be found in Volumes 13 and 14 of the "Encyclo­
pedia of Plant Physiology." 

Weed Research and Weed Science are devoted entirely to carrying original 
research papers dealing with herbicides. The Journal of Agricultural and Food 
Chemistry and several other periodicals frequently contain articles related to 
herbicides and plant physiology. A n extremely useful periodical for following 
the literature is Weed Abstracts which is published bimonthly. 

Toxicology 

Because of the ominous presence and ever increasing number of pesti­
cides now available, no other area of pesticidal research concerns the public 
more than toxicology. As a result of this interest and for public health reasons, 
there is considerable research in this area by scientists of the Federal Govern­
ment, industry, and state universities. Investigations on the hazards of pesti­
cides to man and animals are time consuming, complex, and expensive. This 
arises from the need for much information over a long time and may involve 
not only parent compounds but also degradation products in plants and animals. 
A n excellent reference is the "Handbook of Toxicology" which is published in 
five volumes. Volume 1 contains the acute toxicities of various chemicals and 
subsequent volumes are devoted to antibiotics, insecticides, barbiturates, and 
fungicides. Two books, invaluable to all who come in contact with pesti­
cides, are the "Cl in ica l Toxicology of Commercial Products" and the "Cl in i ca l 
Handbook of Economic Poisons." The authors describe symptomatology, treat­
ment, and general information on pesticides and other commercial toxicants. 
Other valuable references are by Barnes, DuBois, O'Brien, Stewart, and Brown. 

Review articles on toxicology can be found in the Annual Review of Phar­
macology arid in the Annual Review of Medicine. Two useful indexing sources 
are the Monthly Catalog of U. S. Government Publications and Index Medicus. 
Periodicals containing current papers on this subject are numerous. Occa­
sionally, information on the acute toxicity of various chemicals can be obtained 
from the manufacturer or is often included in the technical bulletin published 
by the company concerned. 

Residue Analysis 
Closely associated with toxicology and the clearance of pesticides for use 

on crops and livestock is the recovery and identification of pesticidal residues 
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from plant and animal materials. In many cases, the fate of the pesticide 
is very important since the breakdown products may be more toxic to animals 
than the parent compound. Such information may even lead to the patenting 
of more potent products. A n excellent starting point for those interested in 
residue analysis is Zweig's four-volume series, "Analytical Methods for Pesti­
cides, Plant Growth Regulators, and Food Addit ives / ' The methods used in 
the isolation, analysis, and assay of pesticides and related materials are contained 
in Volume 1. Methods for residue analysis for 47 insecticides, 15 fungicides, 
five nematocides and soil fumigants, two rodenticides four food additives, and 
29 herbicides are described in subsequent volumes. Burchfield and Johnson's 
two-volume series is very useful to the scientist concerned with the determina­
tion of pesticide residues. Since methodology plays an important part in this 
field of research, many texts are available for the investigator. Three such pub­
lications are Gunther and Blinn's, "Analysis of Insecticides and Acaracides," 
Stewart and Stolman's, "Toxicology: Mechanisms and Analytical Methods," and 
"Colorimetric Methods of Analysis." The "Official Methods of Analysis of the 
Association of Official Agricultural Chemists" and the Association's journal 
provide information not only on methodology but also on procedures for the 
isolation and characterization of specific pesticides. Recently, the Shell Chem­
ical Co. has published a loose-leaf book, "Manual of Methods for the Deter­
mination of Residues of Shell Pesticides" in which procedures are described 
for the isolation and identification of their pesticides. 

Review articles on methods, residue data, adsorption and translocation of 
pesticides, and human and animal responses to residues can be found in 
Residue Reviews, Analytical Chemistry, and Advances in Pest Control Research. 
M a n y journals such as The Analyst, Analytical Abstracts, Analytical Chemistry, 
and Journal of Chromatography carry articles useful in this area of research. 

Pesticide Development and Patents 

The development and patenting of chemicals as pesticides has become a 
specialized area of industrial research, and chemical companies normally have 
a patent division which is charged with this responsibility. Whi le the research 
and development of new pesticides is carried out by industry, the regulation 
and setting of tolerances of the chemicals is the responsibility of the Food and 
D r u g Administration of the Federal Government. The Official Gazette, United 
States Patent Office and its accompanying index contain a list of the U . S. pat­
ents as does the Review of U. S. Patents Relating to Pest Control. Chemical 
Abstracts publishes abstracts of foreign patents in addition to U . S. patents. 
Further assistance on searching the patent literature can be obtained from 
A D V A N C E S I N C H E M I S T R Y S E R I E S N O . 3 0 . The reports by the now-defunct Chem­
ical-Biological Coordination Center are also useful. Information pertaining to the 
procedures for acquiring clearances for pesticides can be obtained from two 
other publications, Pesticide Chemicals Official Compendium and Pesticide Offi­
cial Publication and Condensed Data on Pesticide Chemicals. The official F D A 
tolerances of chemicals are printed in the United States Federal Register. A 
more readily available publication is the National Agricultural Chemical Asso-
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dation News and Pesticide Review which has the official F D A tolerances of 
pesticides listed by crops. 
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Residues," U. S. Government Printing Office, Washington, D. C., 1939, 221p. 

Carter, R. H., "The Use of Fluorine Compounds as Insecticides; A Review with Anno­
tated Bibliography," U. S. Government Printing Office, Washington, D. C., 1931, 
145 p. 
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Hoskins, W. M. and Craig, R., "Organic Insecticides," Annual Review of Biochemistry 
15:539-572, 1946. 

LaForge, F. B. and Markwood, L. N., "Organic Insecticides," Annual Review of 
Biochemistry 7:473-490, 1938. 

Roark, R. C. and Busbey, R. L., "A List of Organic Sulphur Compounds (Exclusive 
of Mothproofing Materials) Used as Insecticides," U. S. Government Printing Office, 
Washington, D. C., 1935, 104p. 

Zimmerman, P. W. and Hitchcock, A. E., "Plant Hormones," Annual Review of Bio­
chemistry 17:601-626, 1948. 

Pesticide Information Centers 
Pesticides Information Center, National Agricultural Library, U.S. Department of 

Agriculture, Washington, D. C. 20250 
Center has been established to support research related to reducing pesticide 
hazards and plant pest control and pesticide regulations; plans a biweekly pub­
lication and a computer-produced, permuted title index to three parts: Keyword 
Index, Bibliography, and Author Index; specialized literature searches available. 

Plant Pest Control Division, Agricultural Research Service, U. S. Department of Agri­
culture, Washington, D.C. 20250 

Develops and recommends new and improved methods and equipment for the use 
in the control and eradication of plant pests and diseases; is a national clearing­
house for survey information; issues insect survey releases; cooperates with Fed­
eral and State taxonomic units in providing pest identification. 

Association of American Pesticide Control Officials, Inc., Office of the Secretary, 
C. Colton Carr, Michigan State University, Department of Agriculture, East Lansing, 
Mich. 

Information on pesticide chemicals and law enforcement concerned with pesticide 
sale and distribution; inquiries answered or referred without charge; Pesticide 
Chemicals Official Compendium contains monographs about chemicals being used 
in the pesticide field. 

Entomological Society of America, 4603 Calvert St., College Park, Md. 20740 
Answers questions on taxonomy, biology, morphology, and physiology of insects; 
economic entomology; chemical, biological, and other control practices; toxi­
cology, abnormal physiology; and applied entomology; requests for consulting 
service are referred to members. 

Armed Forces Pest Control Board, Forest Glen Section, Walter Reed Army Medical 
Center, Washington, D.C. 20012 

Answers technical questions and performs literature searches. 

U. S. Patents Classes and Subclasses 
Class Subclass 

Herbicides 71 2.2+ 
Insecticides 167 

Coating or plastic compositions containing 
Fertilizer containing 106 15+ 

Fumigants 71 3+ 
Fumigation 167 39+ 

Food 21 
Soils 99 225+ 
Vermin destroying 47 58 

Fungicides 43 125+ 
Animal dips and sprays 167 36 
Cyanogen compounds 167 35 
Fertilizers containing 71 3+ 
Fumigants 167 39+ 
Inorganic 167 14+ 
Oil emulsions 167 43 
Organic 167 22+ 
Seed disinfecting 167 38 

Received November 12, 1964. Updated 1968. 
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Literature of the Food Industries 

VIRGINIA VALERI and BELLA WADLER 

Literature Research Group, Arthur D. Little, Inc., Cambridge, Mass. 

For most segments of the food industry, information is scat­
tered; there has been no central guide such as an abstracting 
service. There are a number of primary and secondary 
sources for the industry as a whole. Special aspects of the 
industry and subject subdivisions for which sources are 
given are: history; technology, processing, preservation, 
sanitation, and quality control; chemistry and biology; com­
position and analysis; food additives, colorings, and flavor­
ings; toxicity; nutrition; packaging and canning; baking 
and milling; beverages; candy, confectionery, cocoa, and 
chocolate; coffee and tea; dairy products; edible oils and 
fats; fish and fish products; fruits and vegetables; meat and 
meat products; poultry and eggs; and sugar and starch. 

The literature of the food industries is extensive, comprehensive, and in 
most cases, extremely useful. Unfortunately, there has been no central 

guide, such as a food abstracting service or an index to the literature of the 
food industries, which might simplify the task of locating desired information 
in a reasonable time, with a minimum of effort. However, the industry has 
announced the planned publication of a central abstracting service—Food 
Science and Technology-Abstracts. It w i l l be printed by the Institut fur Doku-
mentationswesen ( ID) of the German Federal Republic (Frankfurt, West Ger­
many) , monthly starting in 1969. A publication of the International Food 
Information Service, it w i l l be a joint venture of the Institute of Food Tech­
nologists ( I F T , 221 North LaSalle St., Chicago, 111. 60601), the Commonwealth 
Agricultural Bureaux ( C A B , Reading, Eng land) , and the I D . 

For most segments of the food industry pertinent information is scattered 
in books, technical and trade journals, and publications of research organiza­
tions. M u c h useful information appears in publications not devoted to any 
particular segment of the food industry, or even to the food industry in gen­
eral. The literature of some segments is closely woven into that of agriculture, 
biology, chemistry, nutrition, medicine, physics, and engineering, each of 
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which can be further subdivided into microbiology, botany, entomology, bio­
chemistry, analysis, and rheology. 

This sometimes confusing situation, which has existed for many years, 
has in some ways become even more complex during the past decade. Tre­
mendous technical progress has been made i n al l areas of the food industry, 
in food processing, in mass production, in packaging, and even in the devel­
opment of synthetic foods. Such advances make it mandatory for the food 
man to keep currently informed, a task not only complicated by the variety 
of the widely dispersed, pertinent literature, but also by the fact that the 
published technical literature in all fields is accumulating rapidly—doubling, 
in fact, every eight and a half years. 

Complicating the situation, too, is the fact that the interdisciplinary re­
lationships now current in science and industry make it imperative that those 
involved in any phase of food industry must know what is going on in other 
segments of the industry. The producer of fruit juices can adapt the tech­
niques of the brewer; the dairy products man can learn from the miller; the 
meat man can benefit from the synthesis of protein-like material in a distant 
chemical laboratory. 

The food industry has reaped tremendous technological gains by assidu­
ously applying chemical, biological, and physical principles to an understanding 
of the basic mechanisms that take place, and to the factors affecting flavor, 
taste, color, and the psychology of food appreciation. The industry, however, 
realizes that it is still beset by many problems, which have been detailed on 
numerous occasions. They include the need to adapt foods to changing de­
mands without nutritional loss; need to understand biochemical activity in 
cells to solve problems of the safe levels of synthesized chemicals; need for 
greater analytical accuracy; effects of fats in diet and the effects of calories, 
vitamins, etc., on fat utilization; study of food problems of the aged, the infant, 
and the developing countries. 

Not from the literature alone can come the successful solution to these 
problems, but a useful literature can provide the seeds for many ideas that 
may help solve existing and future problems. Useful literature must not only 
be available, its availability must be made known, and its accessibility must 
be expedited. 

As E a r l D . Stewart said in 1954, "The necessity for keeping up with 
current publications is as great as in other fields of science and industry, and 
the problems of how to do it have similar solution" (3) . W i t h al l the literature 
now published and that which w i l l arise from new developments, there is 
need for an organized approach to minimize the effect required to explore 
the main and the peripheral sources of information. 

This paper provides a guide, alerting the reader to available publications, 
and indicating the nature and extent of their contents. Literature sources 
pertinent to the food industries are first described generally in the text under 
selected categories, then more specifically in the bibliography under these same 
categories. The first major section describes general abstracting and indexing 
services useful to all workers i n the food industries. This is followed "By a section 
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describing other publications, which span a broad range of interests or provide 
an over-all insight into the industry. The next sections deal with the history 
of the industry, chemistry, biology, analysis, and similar topics. Final ly , there 
are sections that consider within the various segments of the industry (baking, 
meat, etc.) those publications geared to the interests and needs of their per­
sonnel, from the technician to the management planner. 

W e hope this arrangement w i l l best serve those who must regularly use 
the literature. For those who have only an occasional need for reference to 
the literature, various consulting firms offer specialized literature services 
ranging from bibliographies to evaluative surveys. 

Sources of Information in Review 

Generally speaking, the literature sources of the food industry fall into the 
same broad categories as those of most other industries. Most important are 
the original publications, usually identified as "primary sources," which include 
books, journals, trade publications, conferences and symposia, reports of sci­
entific and trade organizations, and patents. 

Unfortunately, it is seldom practical or feasible for any individual to have 
at hand every primary source of information necessary or useful. Hence, 
"secondary sources" of information exist to guide the searcher to specific pr i ­
mary sources. Included are the abstracting services, indexes, serial publica­
tions, and reviews. For quick introductions to food topics, encyclopedias and 
handbooks can often be valuable. For example, the "Encyclopedia of Chemical 
Technology," edited by R. E . Kirk and D . E . Othmer, includes much back­
ground information relative to food technology. 

Primary Sources. Through the years numerous basic textbooks have been 
published ranging from those that cover the broad topics of food science, food 
technology, and food engineering to the more specific areas of history, chem­
istry, composition, analysis, nutrition, and on to the particular operations of 
dehydration, freezing, packaging, and the like. Other texts concentrate on 
industrial segments—coffee and tea, meat and meat products. Many of these 
w i l l be described in the sections to follow. 

Books serve a double purpose. They are useful not only for their original 
information but also for the many references to previous literature that they 
may contain. In "Sterilization in Food Technology," by Bal l and Olson (see 
Technology, Processing, Preservation, Sanitation and Quality Control ) , the 
93 references cited for Chapter 2, lean heavily on the journals—Canning Age, 
The Canner, Food Industries, Food Manufacture—but refer to Tanners 1944 
book, "The Microbiology of Foods," and go back to references published 
at least as early as 1897. Chapter 3 contains 19 references from such sources 
as Food Technology, Nucleonics, and American Journal of Public Health. The 
same is true for the other chapters, showing again the variety of information 
sources and pointing out the usefulness of books not only for their own infor­
mation but for the references cited. Books, however helpful, tend to be 
storehouses of past developments. For more current disclosures the journal 
literature provides a fruitful source. 
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As with books, journals and other primary source materials separate into 
areas of coverage for the industry as a whole or for segments. A number of 
the industries are represented by technical or trade associations, such as the 
American Meat Institute Foundation, The M i l k Industry Foundation, the 
American O i l Chemists' Society, which publish journals, reports of research 
and/or proceedings of conferences and meetings. 

Secondary Sources. The food industries lack a centralized food abstract­
ing and/or documentation service to collect, condense, and present in an 
organized way al l or even most of the information available. Despite this 
lack, however, there are a number of good abstracting services, indexes, b ib l i ­
ographies, and review publications available, which are useful for retrospective 
searching or for locating a particular article. Some of these, while not geared 
specifically to the industry, cover many publications of direct interest as wel l 
as those of peripheral interest. 

Whi l e most users of the literature are aware of at least some of these 
services, such as Chemical Abstracts, the Applied Science and Technology 
Index, the Engineering Index, or the Readers' Guide to Periodical Literature, 
many do not realize the number of helpful government publications available. 
One such is Technical Translations, published by the U . S. Department of 
Commerce, Clearinghouse for Federal Scientific and Technical Information, 
Springfield, V a , which contains a section on food handling and packaging 
equipment. (This publication ceased in 1967. N o w available is Translation 
Register Index.) Another is the Technical Abstract Bulletin, available from 
Defense Documentation Center, Alexandria, V a . More familiar, perhaps, is 
Nuclear Science Abstracts, published by the Division of Technical Information, 
U . S. Atomic Energy Commission. In addition, a more recent publication is 
Scientific and Technical Aerospace Reports ( S T A R ) , published by U . S. N a ­
tional Aeronautics and Space Administration. Each covers food technology in 
at least a limited manner. 

From France there is the Bulletin de Vlnstitut Pasteur which, abstracts 
journals of various countries in the area of microbiology and immunology. 
Pergamon Press offers the monthly International Abstracts of Biological Sci­
ences, covering animal behavior, biochemistry, biophysics, experimental botany, 
microbiology, and several other subject areas. 

Another abstracting source that receives more and more mention is the 
Russian Referativnyi Zhurnal O f course, one must read Russian to use this 
source fully, although English translations of some sections are available. Also, 
its lack of a good, up-to-date index necessitates scanning abstract by abstract 
the chemical section, which covers food, and the section on food machinery. 

Japan now offers the Japanese Periodicals Index, Natural Sciences Section, 
published i n English. This index, issued monthly in two parts: Part I—Science 
and Technology and Part I I — M e d i c a l Sciences, rapidly disseminates informa­
tion in Japanese scientific periodicals. Titles are listed under an alphabetical 
subject index covering most food categories. Some Japanese journals also 
carry articles in the English, and others provide English summaries. 
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In relation to foreign sources, Poland and other East European countries 
are beginning to publish abstracts of their own scientific endeavors. These 
are often in English as well as in Russian and the language of the country. 

Unfortunately, the British publication, Food Science Abstracts suspended 
publication in 1957. Since then, the Journal of the Science of Food and Agri­
culture reports on the publications formerly described in Food Science. 

For the individual concerned primarily with the more specific areas of 
the food industry, there are for particular segments of the industry, useful 
tools, such as Dairy Science Abstracts, Nutrition Abstracts and Reviews, and 
World Fisheries Abstracts. Certain journals also contain abstract sections that 
lead one more quickly to current information. A detailed discussion of the 
more pertinent of these secondary sources appears in the bibliography. 

Broad-Coverage Literature Sources 

Food supply is a problem of major concern not only in the developing 
countries but also in the vastly industrialized United States and in the Soviet 
Union . In the United States for 1968 a 9% increase in research expenditures 
was planned; 8 0 % of our food manufacturers expected to offer new products 
to the consumer. In 1967, about $1.41 bill ion was invested in new plants 
and equipment. The Soviet Union, recently forced to buy wheat from the 
United States, is investing in fertilizer and chemical plants as the first step in 
providing sufficient food for its people. 

Information on foodstuffs is required not only by food scientists and 
technologists but by governments and the general public. For those whose 
interests are not confined to specific technical or economic aspects, publica­
tions using the broad-coverage approach w i l l provide desired information. 
These "general" publications also make it possible for the specialist to keep 
up with developments in areas other than in his own specialty. 

Books that fit into this general category have been limited to those con­
cerned more with science or research. General-type books on food engineering 
are listed in the section discussing technology and processing. 

The 40 journals listed in the bibliography either cover general technology 
i n a broad sense, discuss a variety of products and industries, and /or present 
useful economic data. 

Not to be overlooked, also, is the patent literature and, frequently, the 
theses written by candidates for masters or doctors degrees (see: Dissertation 
Abstracts, Secondary Sources section of the bibliography). In the Official 
Gazette of the U. S. Patent Office, Class 99 gives broad coverage of food and 
beverages. Its 450 subclasses deal with more specific areas, such as cereals, 
meats, preservation, apparatus, etc. Class 107 is concerned with bread, pastry, 
and confection making; Class 127 covers sugar, starch, and carbohydrates, and 
Class 195 covers fermentation, products and processes. Typical classes and sub­
classes are listed at the end of the bibliography. 
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History 

As pointed out by Jacobs (2) , there is actually "no good book on the 
history of the food industries/ ' One, he claims, must consult books relating 
to specific fields of interest or seek information in books such as L . H . Meyer's 
"Food Chemistry" (see: Chemistry and Biology) , which starts with a brief 
historical review of food chemistry and its development. 

To a great extent, this is still true, although one contribution from the 
mid-fifties more closely approximates the historical approach. In the "History 
of American Industrial Science," Courtney Robert H a l l traces through various 
industries the rise of the U.S . industrial science and strength. His coverage 
of the food industries starts with the application of science to agriculture and 
continues with a review of progress in the design and manufacture of food. 
Advances in nutrition, chemical engineering, bacteriology, packaging, r e f r i g ­
eration, and manufacturing are described; the rise and growth of the food 
industry is illustrated by discussions on the meat industry, milk products, 
cereals and baked products, citrus fruits, food packaging, and several related 
industries. 

Another concise history of the industry, "Food : America's Biggest Busi ­
ness," by Arnold and White , illustrates basic developments in the various food 
fields. In addition, packaging, marketing, and advertising are discussed. 

More recently, M . S. Peterson reviewed the determinants that have 
shaped the history of the modern food industry. This discussion is Part I I , 
"Technological History," in the first of a two-volume survey of food tech­
nologies and industries, "Food Technology the W o r l d Over." 

A number of other recent texts that describe in varying detail the devel­
opments and changes in the food industry through the years are mentioned 
in the sections that follow, which describe the literature resources of the 
various industries. Moreover, older publications listed in the bibliography 
provide still valid reviews. 

Technology, Processing, Preservation, Sanitation, and Quality Control 

Modern thought on food technology and processing was perhaps first 
organized in the book, "Food Technology," by S. C. Prescott and Β. E . 
Proctor. This was followed by other good publications, foremost being Jacobs' 
comprehensive, three-volume treatise, "Chemistry and Technology of Food 
and Food Products." More recently, Joslyn and H e i d reviewed various aspects 
of this fast-developing area in their three volumes. 

In the past decade advances have been made in such techniques as 
thermal processing, radiation sterilization, and in the automation of various 
processing methods. A brief review, "What's Ahead Technically," in Food 
Engineering, indicates progress in freeze-drying, freeze-concentration, puff-
drying, foam-mat drying, tower drying, flash freezing of foods i n l iquid 
nitrogen, high-temperature short-time processing, aseptic processing, micro-
filtration techniques, ionizing radiation, and automation. 

The Division of Isotopes Development of the U.S . Atomic Energy C o m ­
mission and the Department of the Army's facility at Natick, Mass. (both 
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fruitful sources of published literature) have been conducting research on 
food preservation by radiation. The U . S. Department of Agriculture, a source 
of many useful, free publications, can provide information on various dehydra­
tion techniques and other food processes. 

In Food Technology, Urbain reviews food engineering trends. This 
article is followed by five more specific reviews relating to food preservation 
by Seltzer, Cook, Stumbo, H a l l , Goldbl ith, and Vaughn. 

Just from this brief resume, the reader must realize the importance of 
keeping informed about the types and varieties of current research in food 
technology and in the application of new discoveries in industry. Literature 
sources of help are described in the bibliography. The book list includes the 
more general or review-type books on technology and processing as wel l as 
those related more directly to specific processes such as preservation, freezing, 
drying, dehydration, and radiation. A few books on sanitation and quality 
control are included to guide those whose interests go beyond the technical 
aspects of food processing. Journals covering these areas are listed alpha­
betically, and selected articles are also given. 

Related information is available in such sections as Broad-Coverage Li tera­
ture Sources, Packaging and Canning, and in the several sections devoted to 
particular segments of the food industries, such as Baking and M i l l i n g 
Industries. 

Chemistry and Biology 

Although one can divorce studies of the chemistry of food constituents 
from their biological activity, the two disciplines are, in effect, sufficiently 
intertwined to warrant their discussion as a single topic. 

Recent research has led to a more complete understanding of the com­
position and structure of such biologically active food constituents as the 
organic acids, carbohydrates, l ipids, and proteins. Particular enzymes have 
been isolated, their composition and structure defined, and their role in metab­
olism and nutrition clarified. Concentrated studies on pectins have increased 
our knowledge of pectin substances and pectin enzymes and have changed 
our thoughts on their effect on the texture of fruits. 

Recent developments and the possibility that chemistry w i l l lead the way 
to producing in somewhat purer form the basic building blocks of food point 
toward the impending advent of synthetic foods. Plant or animal protein 
has been formed into filaments, pressed with edible binders through melted 
fat to produce "meat" products. Synthetic nuts have also been prepared from 
dried egg albumin, dried wheat germ filler, and an edible o i l . 

Texts pertaining to the chemistry of foods cover as broad a range as the 
discipline itself. Some concentrate on the chemical character of foods as carbo­
hydrates, proteins, lipids, vitamins, coloring matters, flavors. Others approach 
the subject more from the standpoint of nutrition, stress adulteration of foods, 
or analytical chemistry of foods, or border on the biological aspects. Books 
i n this section directed more to the chemical aspects are listed under the fol­
lowing authors: Anfinsen, Boyer, Braverman, Clayton, Colowick, Deuel , E m -
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mett, Fox, Hanahan, Jacobs, Kersetz, M c E l r o y , Meyer, Mitchel l , Neilands, 
Nord , Scheraga, Schultz, Sherman, Wil l iams, Witcoff, and Wolfrom. The 
reader should also check the literature of specific industries, such as Baking 
and M i l l i n g Industries. 

Books more directly concerned with biological topics are listed in this 
section under these authors: Alexopoulous, Cli fton, Enselme, Frazier, Prescott, 
Rose, Umbreit , and Weiser. In addition, items of interest can be found i n 
many other sections of this paper. For instance, the microbiologist should 
check such sections as Meat and Meat Products, Packaging and Canning. 

Many of the journals listed in the section Broad-Coverage Literature 
Sources contain articles relating to the chemistry of foods. Others are to be 
found in the section on Composition and Analysis; a few others covering both 
chemistry and biology are listed alphabetically for this section, immediately 
following the book listings. 

The brief listing is intended to show the variety of texts and journals 
available. It is by no means exhaustive. A good general source is the Annual 
Reviews of Microbiology, published since 1948 by Annual Reviews, Inc., 231 
Grant Ave. , Palo Alto , Calif . 

Composition and Analysis 

From the day in 1743, when Marggraf discovered crystals of sugar in the 
red beet, leading to the possibility of extracting sugar on a commercial basis, 
the composition and analysis of foods have provided fertile grounds for writers. 

Jacobs (J ) referred to the U . S. Department of Agriculture Bulletin 28, 
first published by W . O. Atwater and A . Bryant in 1899 and revised several 
times, including a 1940 revision by C . Chatfield and G . Adams, as the classical 
work on the composition of foods. 

Other treatises worth mentioning again are: "Structure and Composition 
of Food, " i n four volumes, by the late Andrew L . Winton and Kate Barber 
Winton ; the 1945 book by the same authors, "Analysis of Foods"; and "Chem­
istry and Technology of Food and Food Products," Vo l . II , edited*by M . B. 
Jacobs. 

The sources of information in this section emphasize analysis because so 
much information on the composition of foods is closely connected with the 
literature dealing with the chemistry of foods. Analytical techniques con­
tribute to a better understanding of the composition and structure of foods, 
but they also provide the means of testing and controlling the quality of foods. 

The past decade has witnessed great advances in analytical instrumenta­
tion and techniques and in the automation of established analytical methods. 

Separation methods, such as filter paper chromatography, paper and col­
umn electrophoresis, electroosmosis, ion exchange resin chromatography, and 
vapor phase chromatography play an increasing role in the work of the food 
analyst in isolating and detecting constituents of foodstuffs. Mass spectro­
scopes, recording spectrophotometers, potentiometers, and polarographic i n ­
struments make it possible to obtain masses of useful data. 
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As an example of automation, the Kjeldahl nitrogen analysis, automated 
by a wet-chemistry system, can be adapted to continuous on-stream analysis, 
recording, and control. 

Such new methods and techniques have made it possible for the food 
analyst to define in reproducible physical and chemical terms the quality factors 
of color, consistency, and texture, and to a degree, nutritive value and flavor. 

Whi le contributing to the greater advance of food science, such discov­
eries and their applications are reported in a wide variety of publications. The 
literature sources that should be most useful in this area are listed in the 
bibliography. 

Food Additives, Colorings, and Ffovorings 

The past decade has seen a tremendous rise in the use by industry and 
acceptance by the public of synthetic additives in foods. Deliberate adultera­
tion of foods for quick profits is no longer feasible in the United States. Con ­
stantly revised and promptly enforced food and drug laws guide the industry 
and protect the public. Progressive food industries must keep abreast of these 
laws and their amendments, which cover not only the foodstuffs, but their 
packaging, labeling, and sales. In addition to the many publications covering 
particular additives and their effects, various publications alert the food re­
searchers and producers to the new laws. In his review, L . A . H a l l lists some 
commonly used additives, pointing out those chemical preservatives used for 
the first time during the past 25 years. 

Food flavoring is not yet a science; quality control, for example, is pos­
sible only by tasting. This causes problems for the food flavor scientist, whose 
life is becoming steadily more complicated by spices, protein hydrolysates, 
and other additives in the increasing production of convenience foods and 
prepared meals. Unfortunately, literature dealing specifically with the use 
of flavorings and spices i n foods is l imited, but there are many useful general 
sources. Some of the more pertinent texts and journals are given in the b ib l i ­
ography under Food Additives; others appear in such sections as Broad-
Coverage Literature Sources, Composition and Analysis, and Chemistry and 
Biology. Salt as a flavoring agent and preservative is discussed by M . A . 
Joslyn and A . Timmons in Chapter 42 of Joslyn and Heid's "Food Processing 
Operations," Vo l . II (see Technology, Processing, Preservation, Sanitation and 
Quality Control ) . 

Some progress has been made, however, in methods and techniques for 
measuring differences in food quality, and the literature describes such sensory 
techniques as difference testing, the flavor profile method, and dilution tests. 
A good review article by R. M . Pangborn appears in Food Technology. 

Since 1950, the development of many new forms of food colors, the use 
of lakes as wel l as dyes, and new legislative rules have given rise to confusion 
regarding permissible colors. Noonan reviews, "Where W e Stand on Food 
Colors." One of the latest books is by MacKinney and Lit t le . 
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Toxicity 

A n understanding of the causes of food poisoning and effective ways of 
preventing it is essential for the food industries. Continuous research, quickly 
paving the way to a more enlightened understanding of food infections, food 
intoxications, and the transmission of disease by food, emphasizes the need 
for the food workers to keep current. Their task is not easy, however. Desired 
information is often found in articles relating to plant sanitation, pests and 
pesticides, and waste product treatment. 

Articles concerned with food poisoning, its causes, and prevention are 
scattered through the general journals, such as Food Technology, Food Engi­
neering, Journal of Food Science, and through many of the publications de­
voted to the dairy industry, to wine making, canning, packaging, and the like. 
Pertinent articles are often found in journals such as the American Journal 
of Public Health, Public Health Reports, Modern Sanitation. Recently, Perga­
mon Press announced, Food and Cosmetics Technology, a bimonthly inter­
national journal, published for the British Industrial Biological Research 
Association. Starting September 1963, this journal contains informative ab­
stracts on toxicology, summaries of toxicological data, and research reviews. 
Brochures from the U . S. Department of Agriculture are often helpful. 

The earliest text to discuss chemical food poisoning systematically was 
"Chemical Analysis of Foods and Food Products," by M . B. Jacobs. A third 
edition appeared in 1959 (see Composition and Analysis) . Other texts con­
cerned with food poisoning and toxicology are listed i n the bibliography; a few 
more appear in the section on Sanitation and Quality Control; others appear in 
the section on Chemistry and Biology. 

Nutrition 

Closely allied to the food industries is nutrition. Nutrition and the related 
problem of malnutrition in the developing countries is a topic of increased 
discussion and continuing research. Studies are underway to determine the 
influence of proteins on mental and psychomotor development, the ideal i n ­
takes of saturated and unsaturated fats, the use of fluorides in water, the need 
for retaining magnesium in human diets, the importance of well-balanced diets, 
and an understanding of the composition of natural foods. Impacts of these 
and other research studies w i l l eventually be felt by the food industries. A 
detailed coverage of the literature in the field of nutrition would require a 
volume in itself, but the books and journals described in the bibliography 
should guide the food worker. 

Frequently, interesting publications emanate from the Food and A g r i ­
cultural Organization of the United Nations, from the U . S. Department of 
Agriculture, from the various Agricultural Experiment Stations i n the United 
States, from the Ministry of Health in Great Britain, from the American 
Medical Association, Chicago, 111., and from the medical societies in other 
countries. A useful, general reference is the annual publication, "Advances 
in Protein Chemistry," from Academic Press. 
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As in other disciplines, symposia and conferences prove good sources of 
current reviews. A n example is the "Symposium on Proteins." Two review 
articles worth reading are listed i n the bibliography. 

In "Milestones in Nutrit ion," editors Goldblith and Joslyn have collected 
some of the more important scientific papers and theories published in the 
past 150 years, providing a neat, historical review of nutritive science. 

Packaging and Canning 

Food packaging has received increased attention during the last decade. 
Factors contributing to this include the development of new flexible and semi­
rigid packaging materials, the advent of convenience foods, and changing 
ideas in packaging techniques, including pressurized packaging and boil-in-bag 
foods. Food packages have improved in quality, and, often, have decreased 
in cost. Use of new packaging materials has, however, raised some safety 
problems, but continued research insures their solution. Since 1946, the 
food-container industry has co-sponsored a long-term study of staphylococcus 
food poisoning at the Food Research Institute of the University of Chicago. In 
this vastly competitive area, the food packer finds it increasingly necessary 
to keep i n touch with the results of current research and with the latest gov­
ernment rules and regulations. 

The food canner must be alert to advantages and drawbacks of new 
container components and to the latest developments in freezing, dehydration, 
and other processing techniques. 

Although there is no dearth of literature on packaging and canning, rela­
tively few books are devoted solely to these topics, and only a small number 
of journals treat the subject in a highly technical way. M u c h of the useful 
and necessary information must be sought through the books and journals 
covering specific industries and /or processing techniques. Because packaging 
and canning are so closely interrelated with al l areas of the food industries, 
almost every section in this paper should be consulted. For example, many 
of the publications in Technology, Processing, Preservation, Sanitation and 
Quality Control ; Chemistry and Biology (particularly publications on micro­
biology); Toxicity; Baking and M i l l i n g Industries; Beverage Industry; Fruits 
and Vegetables; Meat and Meat Products; and Fish and F ish Products con­
tain pertinent information. Canning is considered by Ba l l and Olson in "Steri l i ­
zation in Food Technology." Burton reviews protective packaging progress, 
and Anderson covers the past, present, and future of packaging processed foods. 

Often, brochures covering processing methods, production statistics, nu­
tritional aspects, labeling, are published by various government agencies, man­
ufacturing companies, and technical and trade associations. Typical government 
sources in the United States are the Department of Agriculture; the Department 
of Commerce; the Department of the Interior, F ish and Wildl i fe Service (see 
Fish and Fish Products); and the Department of Labor, Bureau of Statistics. 
Examples of trade associations are: C a n Manufacturing Institute (Washington, 
D . C ) ; Glass Container Manufacturers Institute, Inc. (New York, Ν. Y . ) ; N a ­
tional Canners Association (Washington, D . C ) . 
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Baking and Milling Industries 

Most reviews of baking and mill ing open with the statement that these 
are the oldest of industries, tracing their origin to the earliest days of recorded 
civilization. Many authors have traced the history of pounding, crushing, or 
grinding of grain and described the food and feed products resulting from 
these operations. Hi l l igan and Krause ( I ) summarized the developments in 
baking and mil l ing concisely and precisely. More recently, in his paper on 
" M i l l i n g , " (Chap. 9 in "The Chemistry and Technology of Cereals as Food 
and Feed, " edited by S. A . Matz) Robert A . Larsen briefly traces the ad­
vances in the mil l ing of cereal grains. He covers the mil l ing of wheat, corn, 
rye and durum, and notes the comparatively recent development in the flour 
industry of turbomilling, a process involving the air classification of starch to 
separate starch from protein. 

Larsen continues with a discussion of wheat selection and storage. Among 
other topics, he describes the cleaning house, tempering or conditioning, the 
grinding of wheat, the break rolls, the break sifting system, the reduction 
rolls, the reduction sifting systems, the scratch system, and the conveying 
system. Larsen cites 47 references, 37 of which are from the journal literature 
or are publications of the American Association of Cereal Chemists or other 
societies. Of the 10 books to which he refers, seven were published in 1952 
or earlier. 

This breakdown indicates the general situation relative to the literature 
of mil l ing and baking. There are good books covering these areas, but many 
of them concentrate on specific aspects. The latest general book, is that by 
J . F . Lockwood. 

M u c h of the literature on baking and mill ing is printed in various journals, 
many of which are not directly related to the industries. Another large body 
of useful information exists in the publications of the various associations and 
societies, such as the Association of Operative Millers, American Bakers Asso­
ciation, American Society of Bakery Engineers, American Association of Cereal 
Chemists, Millers National Federation, American Feed Manufacturers' Asso­
ciation, the Wheat Flour Institute, and societies in England, Italy, Germany, 
and other countries. Useful publications emanate also from the U . S. Depart­
ment of Agriculture and from colleges and universities, such as Kansas State 
College, and the University of Florida. 

The bibliography lists several books covering various areas of interest 
and approximately 60 pertinent journals. The reader should also review the 
literature sources listed in other sections of this paper—e.g., Beverage Industry 
in which items pertaining to barley and malt can be found; Sugar and Starch; 
and Candy, Confectionery, Cocoa and Chocolate. 

The section on secondary sources, which carries descriptions of the various 
abstracting services, indexes, and bibliographies should also be checked. In 
addition, Broad-Coverage Literature Sources, contains a number of books and 
journals whose contents range broadly over the whole spectrum of the food 
industries, including baking and mill ing. 
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At least two books mentioned under Technology, Processing, and Preserva­
tion, should be mentioned here. These are 'Elements of Food Engineering," 
by Parker, Harvey, and Stateler; in Vo l . I the authors cover the processing of 
wheat and corn flours, other cereal flours, rice and oats mil l ing; and "Food­
stuffs—Their Plasticity, F lu id i ty and Consistency," edited by G . W . Scott 
Blair , which takes up physical control methods, particularly for cereals. 

In addition to the chapter by Larsen in Matz ' book, the reader w i l l be 
interested in Chap. 10, "Commercial Baking Procedures," by L . A . Rumsey; 
in the description of the corn wet-milling industry, which is Chap. 13, by 
John T. Goodwin; and in the chapters on feed manufacture, rice processing, 
and the manufacture of breakfast cereals. 

Interestingly, from the standpoint of the literature searcher, of the 17 
citations in Goodwin's, "Wet -mi l l ing" chapter, 10 are patents. The one book 
mentioned is "Chemistry and Industry of Starch," by R. W . Kerr, which is 
listed in the bibliography under Sugar and Starch. 

The A T P Directory, 1960-61 edition, published by American Trade Press 
Cl ipp ing Bureau, lists 17 trade journals covering the baking industry. 

Beverage Industries (Beer, Yeast, and Fermentation: Wines, Alcohol; 
Soft Drinks and Fruit Juices) 

For this paper, beverages are defined as beer, wines, alcohols, and soft 
drinks. Tea and coffee warrant a separate section. M i l k is under Dairy Prod­
ucts, and cocoa and chocolate are under Candy, Confectionery, Cocoa, and 
Chocolate. 

Texts directly devoted to the beverage industries are fairly limited in 
number, but additional information is available in such books as "Elements 
of Engineering," by M . E . Parker et al. (see Technology, Processing, Preserva­
tion, Sanitation and Quality Control ) , and "Industrial Microbiology," by Pres-
cott and Dunn (see Chemistry and Biology) . O n the other hand, there are 
more than 90 technical and trade journals providing useful information. A l ­
though a number of the trade journals cover the bottling and marketing of 
carbonated beverages, most of the more technical journals stress beer, wines, 
and alcohols, ignoring soft drinks. One exception is the Canadian Beverage 
Review which includes nonalcoholic beverages. Pertinent information can 
often be found in the general journals, such as the Journal of the Science of 
Food and Agriculture (see Broad-Coverage Literature Sources). Not to be 
overlooked also are publications listed in other sections, such as Food A d d i ­
tives, Colorings, and Flavorings; Packaging and Canning; and Edible Oils 
and Fats. 

Often useful review articles appear not only in the beverage journals but 
also in the journals concerned with related disciplines or trades—e.g., March 
1964 issue of Biotechnology and Bioengineering is a review on fermentation. 
The 22 articles on fermentation operations and processes are well referenced. 

A n extremely prolific source, which has not perhaps been emphasized 
adequately in this paper, is the proceedings of conferences and symposia. One 
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such symposium of interest to the beverage industries was held in Prague. 
Those papers, were published in 1958 under the title, "Continuous Cultivation 
of Microorganisms—A Symposium." The papers from a similar symposium 
in Prague in 1962, also published in Czechoslovakia, are now available from 
Academic Press. Another symposium contributed to by 35 specialists was 
reported by Underkofler and Hickey i n "Industrial Fermentations." Since 1947, 
the International Congress of the European Brewing Convention has met every 
two years. The proceedings of this Congress, covering al l aspects of brewing 
and malting science and technology, are regularly published by V a n Nostrand 
and/or American Elsevier. In the 1961 Congress, held in Vienna, discussions 
covered barley, malt and hops, yeast and fermentation, tannin, proteinous 
substances, and miscellaneous and novel ideas. The proceedings of the 1963 
Brussels meeting are available from American Elsevier Publishing Company 
(52 Vanderbilt Ave. , N e w York 10017). The Scandinavian Brewing Technical 
Meeting held every other year in Denmark, Norway or Sweden publishes 
about 20 papers in its "Proceedings" in Danish, Norwegian, or Swedish. The 
relatively new index, Proceedings in PHnt (see Secondary Sources), offers i n ­
formation on published proceedings i n different fields. 

In addition, the various scientific and trade associations connected with 
the industry offer many interesting publications. One of the more famous, 
perhaps, is the Institute of Brewing, in London, which has published its 
Journal since 1895. Some in the United States, whose publications may not 
be listed in the list of beverage journals, are: 
American Bottled Water Association, 1 Gateway Center, Pittsburgh Pa. 15222, 

which publishes Bottled Water Reporter, bimonthly. 
American Bottlers of Carbonated Beverages, 1128 16th St., N . W , Washing­

ton, D . C. 20036, which publishes ABCB Bulletin, monthly. 
American Society of Brewing Chemists, 501 North Walnut St., Madison, Wis . 

53705, which publishes Brewing Chemists News Letter, quarterly; Proceed­
ings (1942) annual; and Methods of Analysis of the ASBC, irregular. 

American Wine Association, 292 Madison Ave. , N e w York, 10017. 
Bourbon Institute, 711 T h i r d A v e , New York, 10017, which publishes a cook­

book, The Bourbon Chef, and Bourbon Fact Book. 
Brewers Association of America, 541 W . Randolph St., Chicago, 111. 60606, 

which publishes B A A Bulletin, weekly. 
Brewing Industries Research Institute, 135 S. L a Salle St., Chicago 111. 60603, 

which publishes research notes on projects, bulletins on research programs 
and organizational structure. 

Carbonated Beverage Institute, 122 West 30th St., New York, 10001. 
Disti l led Spirits Institute, 1132 Pennsylvania B l d g , Washington, D . C. 20004, 

which publishes Distiller Bulletin. 
Independent American Whiskey Association, 12 South 12th St., Philadelphia, 

Pa. 19107. 
International Union of United Brewery, Flour, Cereal, Soft Drink and Distillery 

Workers of America, 2347 Vine St., Cincinnati , Ohio 45219, which pub­
lishes Brewery Worker, monthly. 
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Master Brewers Association of America, 440 North Wells St., Chicago, 111. 
60610, which publishes Master Brewers Communications, bimonthly; Tech­
nical Proceedings, 1940, annual, and Technical Quarterly, quarterly. 

National Alcoholic Beverage Control Association, 1000 Connecticut Ave. , N . W . , 
Washington, D . C . 20036, which publishes NABCA News Bulletin, b i ­
monthly, and Statistical Reports, monthly and annual. 

National Association of Alcoholic Beverage Importers, 6 East 79th St., New 
York, 10021, which publishes its Bulletin, irregular, and Statistical Review, 
annual. 

National Association of Wine Bottlers, 250 W . Cambria St., Philadelphia, Pa. 
19133, which publishes NAWB Bulletin, monthly. 

National Beer Wholesalers' Association of America, 6310 N . Cicero Ave. , C h i ­
cago, 111. 60646, which publishes Beer Wholesalers' News, monthly. 

National Brands Soft Drinks Institute, 79 West Monroe St., Chicago, 111. 60603. 
National Manufacturers of Beverage Flavors, 1051 First National Bank B u i l d ­

ing, Chicago, 111. 60603, which publishes Proceedings, annual. 
National Women's Association of A l l i ed Beverage Industries, 155 East 44th 

St., New York, 10017, which publishes Industry Information Guide, 9 /yr . , 
and Industry Woman, 3 /yr . 

Puerto Rico R u m Producers Association, 508 Padin Bldg . , San Juan, Puerto 
Rico, which publishes Statistics of the Puerto Rican Rum Industry, monthly. 

Society of Soft Dr ink Technologists, 1128 16th St., N . W . , Washington, D . C . 

20036, which since 1955 has published its Proceedings. 
United States Brewers Association, 535 Fi f th Ave. , N e w York, 10017. 

Certain government agencies also publish items of interest. The U . S. De ­
partment of Commerce, Business and Defense Administration, published in 
October 1949, and again in M a y 1956, a pamphlet called "Basic Information 
Sources in the Bottled Soft Drinks Industry." The Internal Revenue Service, 
Alcohol and Tobacco Tax Division, offers such publications as, "Breweries 
Authorized to Operate," listing about 200 U.S . breweries, and "Dist i l led 
Spirits Plants Authorized to Operate," listing about 350 plants. The Division's 
annual report gives statistics on production of alcoholic beverages in the U .S . 

In this country, as i n others, various federal and local laws help regulate 
the industry. For the United States, state agencies in charge of administering 
alcohol beverage laws are listed in "The Brewing Industry in the United 
States. Brewers Almanac" (1956) published by the U . S. Brewers Founda­
tion (535 F i f th Ave. , New York C i t y ) . 

Individual states, such as Alaska, Arizona, California, Iowa, Nevada pub­
lish trade journals of interest. The Beverage Analyst Group, published by 
Bel l Publications (2400 Curtis St., Denver, Colo. 80205) includes Alaska 
Beverage Analyst, Colorado Beverage Analyst, Kansas Beverage Analyst, Ne­
braska Beverage Analyst, Western States Beverage Analyst (Idaho, Montana, 
Oregon, Utah , Washington), and Wyoming Beverage Analyst. Iowa, North­
west, and Missouri Beverage Journals are published by the Mid-Continent 
Beverage Group (1210 Glenwood Ave. , Minneapolis, M i n n . 55405). A fairly 
complete list of journals of this type is given in "The Standard Periodical D i -
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rectory," 1964-65, published by Oxbridge Publishing Co., Inc. (420 Lexington 
A v e , New York, 10017). 

"Bottl ing, the Bottlers' Year Book," published by Bottlers' Year Book, 
L t d . (Wallington, Surrey, England) , is an informative directory-type publica­
tion. Others include: 
"Brewery Age Blue Book," Modern Brewery Age, 80 Lincoln Ave. , Stamford, 

C o n n , annual (lists Western Hemisphere breweries, executives). 
"Brewery Directory," Brewers Digest, 4049 West Peterson Ave., Chicago, 111. 

60626 (breweries in Western Hemisphere, executives, brewery associations, 
suppliers). 

Brewing Industry Survey, Research Company of America, 185 Madison Ave. , 
N e w York, 10016, annual (lists brewers, branch breweries in U.S . , Canada, 
Mexico; executives, sales). 

"Brewers Journal Directory," Gibson Publishing Co. , 4717 North Broad St., 
Philadelphia, Pa . (Western Hemisphere breweries, personnel). 

"Red Book Encyclopedia Directory of Wine and Liquor Industries," Liquor 
Publications, Inc., 6 West 57th S t , New York, 10019, biennial (10,000 wines 
and spirit producers, brokers, wholesalers, executives). 

"Wines and Vines Annual Directory," Wines and Vines, 690 Market St., San 
Francisco 4, C a l i f , annual (U.S . wineries, wine bottlers, personnel). 

" W o r l d Directory of Breweries," 1964-65, American Brewer Publishing C o r p , 
33 Lyons P I , M t . Vernon, Ν. Y . 

Candy, Confectionery, Cocoa, and Chocolate 

In addition to the books and journals listed in the bibliography, other 
useful information concerning this section can be found in the more general 
food journals, such as Food Engineering, and Industries Alimentaires et Agri­
coles (see Broad-Coverage Literature Sources), or in the publications of allied 
industries (see Baking and M i l l i n g Industries, Sugar and Sugar Products). 
Related information may be found in the A D V A N C E S I N C H E M I S T R Y S E R I E S N O . 
12 (see Sugar and Starch). Also, Chapter 47, "Confectionery Manufacture," 
by Justin J . Alikonis and Chapter 41, "Corn Sweeteners," by W i l l i a m J . Hoover, 
in Joslyn and Heid's "Food Processing Operations," Vo l . 3 (see Technology, 
Processing, Preservation, Sanitation, and Quality Control ) , should be helpful. 
Two older books by Stroud Jordan, still in use by some, are "Confectionery 
Problems" (1930), and "Confectionery Evaluation," both published by the 
National Confectioners Association. 

A number of organizations and institutes often offer worthwhile contribu­
tions. Among these are the National Confectioners Association, Chicago; the 
American Association of Candy Technologists, New York; Pennsylvania Con­
fectioners Association, Philadelphia; Chocolate Manufacturer's Association, 
Washington, D . C , and the British Food Manufacturing Industries Research 
Association, London. Other associations can be located in such directories as 
the "Encyclopedia of Associations," Vo l . I ; "National Organizations of the U . S . " 
(3rd e d , 1961), Gale Research Co. , Detroit, M i c h , and "Scientific and Tech­
nical Societies of the United States," National Academy of Sciences—National 
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Research Counci l , Washington, D . C. (Publication 1499, 1968); earlier edi­
tions included Canada. 

Bulletins from various federal and state agencies and experimental sta­
tions are frequent and informative. These usually can be located by notices 
in such journals as Food Technology, through Chemical Abstracts, or, in some 
cases, by a direct request to be placed on the mailing list for notices and /or 
free publications. 

The A T P Directory, American Trade. Press Cl ipp ing Bureau, New York, 
lists 10 trade journals under the heading, Confectionery. Also of interest should 
be the "Candy Buyers' Directory" ( W . Al lured, Inc., 1031 South Blvd . , Oak 
Park, 111.), and the "Candy Industry Catalog and Formula Book" (Vol . 17, 
1963) (Magazines for Industry, 660 Madison Ave. , N e w York, 10021). 

Coffee and Tea Industries 

For information on coffee and tea, the two most promising journals are 
Coffee and Tea Industries and the Flavor Field, and Tea and Coffee Trade 
Journal. Information on these beverages is fairly voluminous, although much 
of it appears in publications from India, Russia, and Japan. The various 
publications from the last two countries are not listed in the bibliography be­
cause of the difficulty of reading the articles in their original languages. Chem­
ical Abstracts, however, is a good source of review for items on tea and coffee, 
and it has steadily increased its coverage of foreign publications. 

In an effort to be complete, the Soviet publications, Biokhimiya and the 
Doklady Akademia Nauk SSSR, and the Japanese journals, Nippon Nogei-
kagaku Kaishi, and the Journal of the Agricultural Chemical Society, Japan 
should be consulted, if available. 

A review article by W i l l i a m H . Stahl, contains a bibliography of more 
than 200 references. J . H . Nair and P. P. D a h l present concisely recent tech­
nology of the manufacture of instant coffee and instant tea with a well-selected 
bibliography of patents in their paper, "Coffee and Tea" (Chap. 15) , in V a n 
Arsdel's, "Food Dehydration," V o l . II (see Technology, Processing, Preserva­
tion, Sanitation, and Quality Control ) . 

Dairy Industry (Including Milk, Cheese, Butter, and Ice Cream) 

This industry is fortunate in having Dairy Science Abstracts (see Sec­
ondary Sources), which simplifies the task of locating and reviewing published 
information. In addition, a number of books help fulfill the need for scientific 
and engineering data and provide practical guides for laboratory and plant 
operations. 

The approximately 40 journals listed in the bibliography make it possible 
for the varying levels of personnel in this industry to keep abreast of the tech­
nological and economic trends influencing their daily activities. Of the journals 
listed, perhaps the most significant are American Milk Review and Milk Plant 
Monthly, Canadian Dairy and Ice Cream Journal, Dairy Industries, Journal of 
Dairy Science, Journal of Milk and Food Technology, Journal of the Society 
of Dairy Technology, Milchwissenschaft, and Milk Dealer. In addition, a num-
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ber of the general journals serving the food industries often devote space to 
problems of and developments in the dairy field. The " A T P Directory" (Amer­
ican Trade Press Cl ipping Bureau, New York 10010), lists 24 trade journals 
under Dairy Products. 

Occasionally, useful bulletins can be procured from such agencies as the 
U . S. Department of Agriculture, the American Public Health Association, and 
the U . S. Public Health Service. Another source of supply is the Dairy Indus­
tries Supply Association, Inc. (1145 19th Street, N . W . , Washington, D . C . 
20036). Dairy equipment manufacturers can also be called upon for brochures 
ranging from flyers describing specific items of equipment to brochures de­
scribing plant layouts. A representative listing of these manufacturers includes: 

Cherry-Burrell Corp., 565 W . Washington St., Chicago, 111. 60606 
Chester-Jenson Co., 5th and Tilghman Sts., Chester, Pa. 19013 
Creamery Package M f g . Co. , 1243 W . Washington Blvd . , Chicago, 111. 60607 
DeLava l Separator Co. , Poughkeepsie, Ν. Y . 
Manton Gaul in , 44 Garden St., Everett, Mass. 02149 
Majonnier Bros. Co. , 4601 W . Ohio St., Chicago, 111. 60604 
Paul Mueller Co. , P .O . Box 150, Springfield, Mo . 65801 

Other manufacturers can be located in directories, such as "Thomas Reg­
ister of American Manufacturers (Thomas Publishing Co. , 461 Eighth Ave. , 
New York, 10001). 

A number of trade organizations provide bulletins, periodicals, and other 
types of information services. Typical of these are: 

American Butter Institute, 110 North Frankl in St., Chicago, 111. 60606 
American Dairy Association, 20 North Wacker Dr . , Chicago, 111. 60606 
American D r y M i l k Institute, Inc., 221 North LaSalle St., Chicago, 111. 60601 
Evaporated M i l k Association, 228 North LaSalle St., Chicago, 111. 60601 
M i l k Industry Foundation, 910 17th St., N . W . , Washington, D . C. 20036 
National Cheese Institute, Inc., 110 North Frankl in St., Chicago, 111. 60606 
National Dairy Counci l , 111 N . Canal St., Chicago, 111. 60606 

Because the dairy industry is one of the most highly regulated segments 
of the food processing industry, various federal, state, and trade standards 
applicable to milk, cheese, butter, and ice cream assume importance. These 
standards are published by government agencies and by some trade associa­
tions. A few typical ones are listed i n the book section; specifications for stand­
ards are published in the Journal of Milk and Food Technology. 

A review chapter on dairy products by B. L . Herrington appears in Joslyn 
and Heid's, "Food Processing Operations," Vo l . I (see Technology, Processing, 
Preservation, Sanitation, and Quality Control) . 

Edible Oils and Fats 

In addition to the literature dealing specifically with edible oils and fats 
much pertinent information is interwoven with the literature of inedible fats; 
some appears in the literature dealing with chemistry, biochemistry, analysis, 
dairy products, and nutrition, and, frequently, articles concerned with the 
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edible oils and fats appear in the general literature sources available to the 
food industry on the whole (see Broad-Coverage Literature Sources). 

In Chapter 26 of He id and Joslyn's, "Food Processing Operations," V o l . 2, 
Theodore J . Weiss summarizes information on fats and oils, covering sources 
of supply, composition, processing, stability, analysis, and fat and oil products 
(see Technology, Processing, Preservation, Sanitation, and Quality Control ) . 
Some of the publications in the sections on Chemistry and Biology, such as 
Deuel's books on lipids, as well as items in Composition and Analysis are of 
direct interest. Examples in the latter section are Mehlenbacher's book on 
methods of analysis used commercially i n the fat and oil industry, and publica­
tions of the Association of Official Agricultural Chemists. 

The American O i l Chemists' Society can be depended upon for useful 
information beyond that which appears in its regularly published journal. 
Other associations offering publications include the National Institute of Oilseed 
Products (1026 17th S t , N . W . , Washington, D . C. 20036); National Cotton­
seed Products Association (3116 Commerce St., Dallas, Tex . ) ; National Peanut 
Counci l (Suffolk, V a . ) ; American Soybean Association (Hudson, Iowa) ; 
National Association of Margarine Manufacturers (545 Munsey Bui lding, 
Washington, D . C. 20004); Institute of Shortening and Edible Oils (2000 
Κ St., Washington, D . C. 20036). 

Trade journals, not listed in the bibliography, but which are often useful 
include Butterfat (425 Eighth A v e , W , Vancouver 10, B. C ) ; Journal of Milk 
and Food Technology ( Shelby ville, Ind. ) ; the National Provisioner (15 W . 
Huron St., Chicago, 111.). 

In this industry, as with so many of the other food industries, helpful 
and informative publications are available from the U.S . government agencies, 
state agricultural experiment stations, and agricultural colleges. 

Fish and Fish Products 

Although its contents are less voluminous than those of Dairy Science 
Abstracts, the major abstracting service covering the fishery industries, World 
Fisheries Abstracts, performs a competent job. In addition, it is supplemented 
by Commercial Fisheries Abstracts. Recently, several excellent books, de­
scribed in the bibliography, have been published, which touch upon the 
handling and processing of fish and which cover chemical, biological and 
nutritional aspects. 

Two chapters in Vo l . I of the recent book by Joslyn and H e i d , "Food 
Processing Operations" (see Technology, Processing, Preservation, Sanitation 
and Quality Control ) , detail commercial fishery methods and the processing 
of seafoods. A n interesting point made is that the fishing industry generally 
carries out its operations in many medium-to-small plants, a direct contrast 
to operations in the meat industry. In the latter industry, a few large plants 
handle completely a large proportion of the animals processed. 

Seekers of information pertaining to fish w i l l find fruitful sources in the 
publications of the Fish and Wildl i fe Service of the U . S. Department of the 
Interior and the Food and Agriculture Organization of the United Nations. 
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About a dozen journals are concerned directly with problems of fish and 
fisheries and useful articles appear in the various general journals (see Broad-
Coverage Literature Sources). 

Fruits and Vegetables 

The cultivation, handling, processing, and distribution of foodstuffs may 
wel l be the most important industry of any country. Perhaps more than any 
other business, the food industry embraces most disciplines, touches almost 
every other industry, and affects all facets of society. When we think of fruits 
and vegetables, we are reminded immediately of the farmer, whom history 
has labeled the revolutionary element of a country since it is true that most 
revolutions have been based on the dissatisfaction of the farmers. Indeed, 
the farmer can serve as the index to a country's prosperity. Food production 
and distribution in this country has kept abreast of a growing urban civilization 
by improvement of farming techniques and equipment, and through the de­
velopment and proper use of pesticides and other agricultural chemicals. F o l ­
lowing these developments, new and better methods of plant cultivation and 
food processing and distribution have led to a food industry that in the U.S . 
alone has reached an annual volume of more than $75 bill ion. From the 
farm we follow through such areas as transport of food to the consumer; 
ways of keeping foods fresh, flavorful, and attractive as wel l as improving 
their nutritional value; and the marketing of new products from food i n ­
gredients. 

This thought again serves to illustrate that the task of the individual 
looking for information on food products is not an easy one, especially if his 
major concern is fruits and vegetables. M u c h information useful to the 
processor of fruits and vegetables or to the scientist interested in their chem­
istry appears in publications concerned with other aspects of food technology. 
The reader w i l l find pertinent information in such other sections of this paper 
as: Technology, Processing, Preservation, Sanitation and Quality Control ; 
Chemistry and Biology; Packaging and Canning; Beverage Industries. 

The U . S. Department of Agriculture, the various state agricultural ex­
periment stations, and societies, such as the United Fresh Frui t and Vegetable 
Association (Washington, D . C.) contribute profusely to the published litera­
ture. They cover a wide variety of aspects, including consumption statistics, 
processing, and transport. In the bibliography a few miscellaneous publications 
are offered merely as an indication of this variety. 

Books dealing with the growing of fruits and vegetables are not included 
in this paper, but some of the journals listed do cover this aspect. Of the 
books, perhaps Cruess' gives the most comprehensive review of the many 
interrelated topics of interest. Others deal with specific fruits and vegetables; 
some are included because they provide related background information. 

"Tree Fruit Crops for Processing," by Robert C. Pearl (Chap. 17) in 
Joslyn and Heid's "Food Processing Operations," Vo l . I, and "Receiving and 
Preparing Fruits and Vegetables for Processing," by J . G . Woodruff, Chapter 
18 in that volume, plus Chapter 46 in Vo l . I l l , "Raw Products: Small Fruits , " 
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by Ralph Garren, J r , and H . B. Lagerstedt contain interesting information 
and useful references, most of which are miscellaneous publications (see 
Technology, Processing, Preservation, Sanitation and Quality Control ) . 

Meat and Meat Products 

The literature of meat, meat packing, and the allied by-products industry 
is scattered in books, technical and trade journals, and the publications of 
various research organizations. The books and journals itemized in the b ib l i ­
ography by no means comprise ful l coverage of the available literature; the 
miscellaneous publications noted merely indicate the kinds of information 
offered by various government agencies, institutes, trade and professional 
associations, meat companies, and suppliers. 

M u c h useful information appears in the general literature and in pub­
lications listed in such other sections of this paper as Broad-Coverage Literature 
Sources; Technology, Processing, Preservation, Sanitation and Quality Con­
trol; Chemistry and Biology; Packaging and Canning; Edible Oils and Fats; 
and Poultry and Eggs. 

For example, G . E . Brissey and P. A . Goeser contributed "Aging , Curing 
and Smoking of Meats" (Chap. 22) in Joslyn and Heid's, "Food Processing 
Operations," Vo l . I (see Technology, Processing, Preservation, Sanitation, and 
Quality Control ) . In Vo l . II of that same publication, Goeser and Walter M . 
Urbain discuss "Cattle, Hogs and Sheep" (Chap. 24) . From time to time, the 
"Advances in Food Research" (see Broad-Coverage Literature Sources) offers 
excellent reviews of certain phases of meat biochemistry. 

Items of interest appear also in such journals as Food Technology, Journal 
of Agricultural and Food Chemistry, Journal of Food Science, Journal of the 
Science of Food and Agriculture, and Zeitschrift für Lebensmittel-Untersuch-
ung und- Forschung (see Broad-Coverage Literature Sources), in the Journal 
of the American Oil Chemists9 Society (see Food Additives, Colorings, and 
Flavorings) , and in some of the journals on bacteriology. Of the journals 
listed in this section, the most important may be Fleischwirtschaft and the 
Journal of Animal Science. Among the abstracting services, Biological Ab­
stracts and the Chemical Abstracts are useful. BASIC, the Biological Abstracts 
information dissemination system, like K W I C (the Key Words in Context 
Index) from Chemical Abstracts, provides the user with current titles. 

Among the many useful sources of information in the U .S . are the 
Institute of Meat Packing (University of Chicago, Chicago, 111.), the American 
Meat Institute Foundation (Chicago) , National Meat Canners Association 
(727 National Press Building, Washington, D . C ) , National Livestock and 
Meat Board (Chicago, 111.), National Independent Meat Packers Association 
(1820 Massachusetts A v e , N . W , Washington, D . C ) , and Western States 
Meat Packers Association (604 Mission S t , San Francisco, Ca l i f . ) . 

In 1961 the Institute of Meat Packing published a brochure, "Books and 
Pamphlets on the Meat Packing Industry." Typical publications of the Insti­
tute include, "Sausage and Ready-to-Serve Meats," and "Pork Operations." 
The American Meat Institute Foundation offers the proceedings of symposia 
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and publications such as the 1960, "The Science of Meat and Meat Products." 
The proceedings of the Reciprocal Meat Conferences, sponsored by the N a ­
tional Livestock and Meat Board, is another excellent source of information 
on meat and meat products. 

Many publications from the U . S. Department of Agriculture, Washington, 
D . C , relate to meat, as do those from the U . S. A r m y Natick Laboratories, 
Natick, Mass., formerly Quartermaster Food and Container Institute for the 
Armed Forces. 

Representative foreign research institutes which publish extensively are 
the L o w Temperature Station, Cambridge, England, the Danish Meat Re­
search Institute, Roskilde, Denmark, the German Meat Research Institute, 
Kulmbach, Germany, the Central Institute for Nutrition Research T . N . O . , 
Utrecht, the Netherlands, and the Japanese Meat Research Institute. 

Poultry and Eggs 

For the most part, published literature specific to this area deals with 
the raising of chickens and turkeys and with the marketing of poultry and 
eggs. The most important journals from the standpoint of science and tech­
nology are Poultry Science, the WorlcFs Poultry Science Journal, and Poultry 
Meat (combining Poultry Processing and Marketing, Turkey World, and 
Broiler Business). Many good articles about poultry meat and poultry process­
ing appear in such journals as Food Technology, Food Engineering, Journal of 
Agricultural and Food Chemistry, and in such publications as the "Advances 
i n Food Research" (see Broad-Coverage Literature Sources). Textbooks on 
food processing, microbiology, nutrition, and meat often contain useful infor­
mation. For instance, in Chapter 25 of Joslyn and Heid's, "Food Processing 
Operations," Vo l . 2, E ldon J . Strandine reviews "Poultry Production and Proc­
essing" (see Technology, Processing, Preservation, Sanitation and Quality Con ­
trol; see also Chemistry and Biology, Nutrit ion, Meat and Meat Products). 

In his review, Strandine cites approximately 70 references, many of which 
are publications of the U . S. Department of Agriculture. Other U .S . govern­
ment agencies and state agricultural departments often publish in the interests 
of the poultry and egg industry, as does the American Poultry Association (P .O. 
Box 337, Great Falls, Mont . ) . Among the abstracting and indexing services, 
the best source is Agricultural Index, followed by Biological Abstracts and 
Nutrition Abstracts and Reviews. 

Sugar and Starch 

The literature on the chemistry, production, and processing of sugar is 
not only voluminous, but at least 5 0 % of it appears in non-English publica­
tions. These are primarily German, French, and Spanish; some are Swedish, 
Italian, and Hungarian; and slightly more than 1 0 % are in the less familiar 
Russian, Polish, Czech, Dutch, Chinese, Japanese, and Portuguese. By com­
parison, the sources of information relating to the chemistry, sources, produc-
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tion, and uses of starch may seem less voluminous. Nevertheless, the literature 
is rich also with material on this carbohydrate. 

Books and journals covering the various aspects of sugar and starch are 
listed in the bibliography. As with other areas of the food industries, much 
useful information on sugar and starch often appears in the general publica­
tions. For instance, Chemical Abstracts contains pertinent information under 
such sections as carbohydrates, industrial carbohydrates, and foods. Fruit ful 
sources are such journals as Industrial and Engineering Chemistry, Journal of 
Agriculture and Food Chemistry, and Journal of Science of Food and Agri­
culture (see Broad-Coverage Literature Sources), Journal of the Association 
of Official Agricultural Chemists (see Composition and Analysis) , and Cereal 
Chemistry (see Baking and M i l l i n g Industries). 

"Starches in Food Processing" are described by R. L . L l o y d in (Chap. 
43) Joslyn and Heid's, "Food Processing Operations," V o l . I l l (see Technology, 
Processing, Preservation, Sanitation, and Quality Control ) . 

Other useful sources include the research societies, and trade and tech­
nical associations in the United States and other countries. The U . S. Depart­
ment of Agriculture makes pertinent contributions, as does the Sugar Research 
Foundation (New York ) , the American Society of Sugar Beet Technologists 
(Fort Collins, Colo . ) , and the Tropical Plant Research Foundation (Yonkers, 
Ν. Y . ) . Other representative organizations are the Division of Carbohydrate 
Chemistry of the American Chemical Society (Washington, D . C ) , the Asso­
ciation of Official Agricultural Chemists (Washington, D . C ) , the National 
Bureau of Standards of the Department of Commerce, the Corn Industries 
Research Foundation (Washington, D . C ) , the American Association of 
Cereal Chemists (St. Paul , M i n n . ) , Sugar Industry Technicians, Inc. (P.O. 
Box 47, Medford, Mass. 02155), and the U . S. National Committee on Sugar 
Analysis (affiliated with the International Commission for Uniform Methods 
of Sugar Analysis, Tate & Ly le Research Laboratories, Keston, Kent, England) . 
In connection with the last, the I C U M S A Proceedings, available from the 
Sugar Research Foundation (52 W a l l St., N e w York, 10005), should be men­
tioned. These are more formally identified as "International Commission for 
Uniform Methods of Sugar Analysis, Report of the 11th Session, 1954 (12th 
Session, 1958; 13th Session, 1962), I C U M S A , Tate & Ly le , L t d . , Research 
Laboratories, Keston, Kent, England. 

Also useful are the publications of the Hawaiian Sugar Planters' Asso­
ciation, the Association of the Hawaiian Sugar Technologists, and the A g r i ­
cultural Experiment Station of the University of Hawai i . The Agricultural 
Experiment Station of the University of Puerto Rico, the Asociacion de Tecnicos 
Azucareros de Puerto Rico, and the Sugar Technology Division, Public Service 
Commission of Puerto Rico also publish reports and bulletins. 

Similarly, other countries have such associations. In Cuba , there are 
Colegio Nacional de Ingenieros Agronomos y Azucareros, Havana; Asociacion 
de Tecnicos Azucareros de Cuba ; Colegio Nacional de Maestros Quimicos 
Azucareros, Havana; Estacion Experimental Agronomica, Santiago de las 
Vegas; and Secretaria de Agricultura, Havana. Sources in the British West 
Indies include Barbados Department of Science and Agriculture; Cane Breed-
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ing Station, Barbados; Department of Agriculture, British Guiana; Agricultural 
Society of Trinidad and Tobago; British West Indies Sugar Technologists; 
and the British West Indies Sugar Association, Barbados. The last publishes 
the B.W.I .S .A. Handbook, which is a report of the Proceedings of Meetings 
of the B .W. I . Sugar Technologists. Then, there is the Jamaican Association 
of Sugar Technologists in Jamaica. 

Others include: Union Nacional de Productores de Azuca, Mexico; 
Estacion Agricola de Tucuman, Tucuman, Argentina; Instituto do Acucar e do 
Alcool , Rio de Janeiro, Braz i l ; Asociacion Peruana de Tecnologos Azucareros, 
L i m a , Peru; and Estacion Experimental de Occidente, Division de la Cana 
de Azuca, Ministerior de Agricultura y Cr ia , Yaracuy, Venezuela. 

From other parts of the world can be included Taiwan Sugar Experiment 
Station, Tainan, Taiwan; Department of Agriculture, Federation of Malaya; 
Indian Institute of Sugar Technology, Cawnpore; Deccan Sugar Technologists' 
Association, Walchandnagar; Sugar Technologists Association of India, in 
Cawnpore; Sugar Industry Research Institute, Mauritius; Bureau of Sugar 
Experiment Stations, Brisbane; and the Department of Agriculture, Brisbane, 
Australia. 

In Europe, there are the Insituut voor Suikerbietenteelt, Bergen op Zoom, 
Netherlands; Centre d'Etudes, Recherches et Information Sucrieres, Marseille; 
Bureau du Journal des Fabricants de Sucre, Paris, France; Society of Chemical 
Industry on the Progress of Appl ied Chemistry (its Annual Reports contain 
an annual review on progress in sugar chemistry and technology), London; 
British Sugar Corporation, Peterborough; International Sugar Counci l , L o n ­
don; and the Central Laboratory of the Polish Sugar Industry and the Principal 
Institute of the Agriculture and Food Industries, both in Warsaw, Poland. 
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Secondary Sources Serving the Food Industries 

Abstracts, Indexes, Bibliographies 
Abstracts from Current Scientific and Technical Literature, British Food Manufactur­

ing Industries Research Association, Randalls Road, Leatherhead, Surrey, England, 
1948, monthly (circulation restricted to Association members; all branches of food 
processing ). 

Abstracts of the Continental Can Co., Inc., Continental Can Co., Inc., Metal Division, 
R. & D. Library, 1350 West 76th Street, Chicago, 111. 60620, 1940, monthly (food 
industries and packaging). 

Agricultural and Horticultural Engineering Abstracts, British Society for Research in 
Agriculture Engineering (or National Institute of Agricultural Engineering), Wrest 
Park, Silsoe, Bedsford, England, 1950, quarterly (includes preservation and storage 
methods for fruits and vegetables ). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
04

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



676 L I T E R A T U R E OF C H E M I C A L T E C H N O L O G Y 

Agricultural Index, see Biological and Agricultural Index. 
Analytical Abstracts, Society of Analytical Chemistry, 7-8 Idol Lane, London, 1954, 

monthly. 
Applied Science and Technology Index (formerly Industrial Arts Index), The H . W. 

Wilson Co., 950 University Ave., New York, 10052, 1913, monthly except Aug. 
Baking Abstracts, British Baking Industries Research Association, Charleywood, Rick-

mansworth, Herts, England, 1948, bimonthly. 
Bibliography of Agriculture, U.S. Department of Agriculture, c/o Superintendent of 

Documents, U.S. Government Printing Office, Washington, D.C. 20402, 1942, 
monthly (agricultural emphasis; good coverage of food, human nutrition). 

Bibliography of Food: A Select International Bibliography of Nutrition, Food and 
Beverage Technology and Distribution, 1936-56, E. Alan Baker and D. J . Foskett, 
Butterworth Co., London, 1958, 331 pp. (useful guide to food literature up through 
1956). 

Bilten Dokumentacije: Prehranbena Industrija, Jugoslovenski centar za tehnicku i 
naucnu dokumentaciju, Admirala Geprata 16, Belgrade, Yugoslavia, 1957, monthly. 

Biological Abstracts, 3815 Walnut St., Philadelphia, Pa. 19104, 1927, semimonthly. 
Biological and Agricultural Index (formerly Agricultural Index), H . W. Wilson Co., 

1916, monthly except Sept. (agriculture, agricultural engineering, animal industry, 
food topics ). 

Bordens Review of Nutrition Research, Borden Co., 350 Madison Ave., New York 
10017, 1941, monthly. 

British Abstracts, discontinued, see British Technology Index. 
British Technology Index, Library Association, Chaucer House, Malet Place, London 

W C 1, England, 1962, monthly except Aug. (fairly good coverage of food topics 
from about 400 British technological journals ). 

Chemical Abstracts, American Chemical Society, 1155 Sixteenth Street, N.W., Wash­
ington, D. C. 20036, 1907, weekly. 

Chemisches Zentralblatt, Deutsche Akademie der Wissenschaften zu Berlin, Chemische 
Gesellschaft in der D D R , Akademie der Wissenschaften zu Gottingen, and Gesell­
schaft Deutscher Chemiker (in der B D R ) ; published by Akademie-verlag, 
GmbH, Leipziger Str. 3-4, Berlin W. 8, Germany, and the Verlag Chemie, GmbH, 
Pappelallee 3, Weinheim/Bergstr., Germany, 1830, weekly (abstracts from world 
literature, many of interest to food field). 

Current Abstracts, General Foods Research Centre, Tarrytown, Ν. Y., 1947, semi­
monthly (since 1 Jan. 1961 not available outside General Foods). 

Current Contents, Pharmaco-Medical and Life Sciences, Institute for Scientific Infor­
mation, Philadelphia, Pa., 1958, weekly. 

Current List of Medical Literature, see Index Medicus. 
Dairy Science Abstracts, Commonwealth Agricultural Bureaux, Farmham Royal, 

Bucks, England, May 1939, monthly (covers journals and books from many coun­
tries; reports of scientific research institutes, abstracts on food processing as related 
to dairy products). 

Dissertation Abstracts, University Microfilms, 313 North First St., Ann Arbor, Mich., 
1938, monthly. 

Elelmezesi Ipar (Food Industry), Mezogazdasagi es Elelmiszeripari Tudomanyos 
Egyesulet (Agricultural and Food Industry Scientific Organization), Varoshaz utca 
9-11, Budapest 5, Hungary, ca. 1946, monthly (abstracts on food processing, food 
machinery, nutrition from world literature and Hungarian journals). 

Engineering Index, Engineering Index, Inc., 345 East 47th St., New York, 10017, 1885, 
annual (fair number of abstracts fromworld literature pertinent to food engineering). 

Fachpresse der Land- und Ernàhrungswirtschaft, Agrarwerbung, GmbH, Hamburg, 
Germany, 1950, annual (references to German periodical titles, including agricul­
ture and food industry). 

Food Processing Abstracts, Lowry-Cocroft Abstract, 516 Main St., Evanston, 111., 1963, 
weekly (edge-punched cards cover 15 processing fields and general types of food 
processed; covers about 150 foreign and domestic journals, patents, pertinent tech­
nical-meeting papers). 

Year Section 
1912 
1962 
1963 

12. Foods 
64. Foods 
70. Foods 
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Food Science Abstracts (formerly Index to the Literature of Food Investigation), 
ceased publication about 1957; see Journal of the Science of Food and Agriculture 
(under Broad Coverage Literature Sources). 

Index Medicus ( replaces Current List of Medical Literature and the Quarterly Cumu­
lative Index Medicus), National Library of Medicine, c/o Superintendent of Docu­

ments, monthly (various food topics from world journals). 
Industrial Arts Index, see Applied Science and Technology Index. 
Industries Alimentaires et Agricoles, Association des Chimistes et Ingénieurs de 

Sucreries, Distilleries, et Industries Agricoles et Alimentaires, 156 Boulevard de 
Magenta, Paris 10, France, 1884, 10/yr. (see also Broad-Coverage Literature 
Sources ). 

Library Abstracts-Literature, American Can Co. Research and Development Dept., 
Maywood, 111, 1935, monthly (food technology, emphasizing canning). 

Muszaki Lapszemle, Elemiszeripar, Orszagos Muszaki Konyutar (National Library of 
Technology), Budapest, Hungary, 1949, monthly (food industry and agricultural 
products ). 

Nutrition Abstracts and Reviews, Commonwealth Bureau of Animal Nutrition, Rowett 
Research Institute, Bucksburn, Aberdeen, Scotland, 1931, quarterly. 

Prehledy Potravinarske Literatury, Stredisko technickych informaci potravinarskeho 
prumysiu, namesti M . Gorkeho 31, Prague 1, Czechoslovakia, 1960 (food, food 
processing, beverages). 

Proceedings in Print, Proceedings in Print, Inc., P. O. Box 247, Mattapan, Mass. 02126, 
1964, bimonthly (index to published conference proceedings in all subject areas). 

Referaten-Praktikum fiir die Ernahrungsindustrie, Verlag Forschungskreis Ernahrungs-
idustrie e.v, Heinrich-Kummel Strasse 3, Hanover, Germany, 1954, monthly. 

Referativnyi Zhurnal: Khimiya, Izdatel'stvo Akademii nauk SSSR, Moskva A-219, 
Baltiiskaya Ulitsa 14, 1953, semimonthly. 

Referativnyi Zhurnal: Oborudovanie Pishchevoi Promyshlennosti, Proizvodstvenno-
izdaterskii kombinat vesesoyznogo instituta nauchnoi i tekhnicheskoi informatsii, 
Moskva A-219, Baltiiskaya Ulitsa 14, 1962, semimonthly (food machinery for gen­
eral application and for specific food areas). 

Revue des Fermentations et des Industries Alimentaires, Société Belge De Zymologie 
Pure et Appliquée, 1 Avenu Emil Gryson, Brussels, Belgium, 1925, quarterly. 

Revue Internationale des Industries Agricoles, International Review of Agricultural 
Industries, Centre de Documentation de la Commission Internationale des Industries 
Agricoles, 18 Avenue de Villars, Paris 7, France, 1940, monthly. 

Rheological Abstracts, British Society of Rheology, Headington Hi l l Hall , Oxford, 
England, monthly ( rheological properties of foods ). 

Technical Translations, ceased publication in 1967. See Translations Register Index. 
Transfotions Register Index, Special Libraries Translation Center, 35 West 33rd St , 

Chicago, 111. 60616, 1967, semimonthly. 
Vitamin Abstracts, Association of Vitamin Chemists, Inc., 2549 West 63rd St , Chicago, 

III. 60629, 1946, quarterly. 
World Agricultural Economics and Rural Sociology Abstracts, Bibliothek der Hoch-

schule, Schweizertalstrasse 36, Vienna XIII, Austria, 1959, quarterly (production 
economics, utilization and trends in food products). 

World Fisheries Abstracts, F A O , United Nations, Fisheries Division, Technology 
Branch, Viale della Terme di Caracalla, Rome, 1950, bimonthly (international 
abstract journal in English, French, Spanish; includes books, other material, but 
mainly articles). 

Broad-Coverage Literature Sources 

Books 
Bate-Smith, E. C , Morris, T. N , eds, "Food Science," Cambridge University Press, 

London and New York, 1952, 319 pp. (see also Technology, Processing^, Preservation). 
Chicester, C. O , Mrak, Ε. M , Stewart, G. F , eds, "Advances in Food Research," 

Academic Press, New York, 1948 on (coordinates and integrates food research 
information by providing authoritative detailed reviews of particular and broad 
aspects of the discipline). 
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Hildreth, Ε. M . , "Elementary Science of Food," 6th ed., Allman & Son, Ltd. , London, 
1962. 

Leitch, J . M . , ed., "Food Science and Technology," Proceedings of First International 
Congress of Food Science and Technology, Gordon & Breach, Inc., New York, 1963, 
5 vols. Vol. 1, "Chemical and Physical Aspects of Foods"; Vol. 2, "Biological and 
Microbiological Aspects of Foods"; Vol. 3, "Quality, Analysis and Composition of 
Foods"; Vol. 4. "Manufacture and Distribution of Foods"; Vol. 5, "Congress Pro­
ceedings." 

Ostrovskii, L . I., "Obshchaya Tekhnologiya Pishchevykh Veshchetv," (General Tech­
nology of Food Products), Pishchepromizdat, Moscow, 1959, 647 pp. (principles 
of food technology and of food and nutrition, plus specific food products). 

Schormiiller, Josef, ed., "Handbuch der Lebensmittelchemie," Springer-Verlag, Berlin 
and New York, 1965 [in 9 volumes covering components of food, test methods 
(physical, chemical, biological), animal food products, fats and oils, carbohydrate-
containing foods (fruits, vegetables), alkaloid-containing food (spices, salt, sweet­
ening agents), alcoholic beverages and vinegar, water and air, consumer goods], 

"Symposium on Food Science, Recent Advances in Food Research," Butterworth & 
Co., London, 1962. 

United Nations, Food and Agriculture Organization, "The State of Food and Agri­
culture 1962," Rome, 1962. 

Journals 
Andes de Bromatologia, Sociedad Espanola de Bromatologia, Facultad de Farmacia, 

Ciudad Universitaria, Madrid, 1959, quarterly (food products, chemistry, toxi­
cology; English abstracts; bibliographic supplement). 

Annales des Falsifications et des Fraudes (formerly Annales des Falsifications et de 
l'Expertise Chimique), Société des Experts-Chimistes de France, 18 Av. de Villars, 
Paris (7e), France, 1908, monthly except May 1940-1947 (scientific journal; adul­
teration in food industry, technology, chemistry, analysis, book reviews, abstracts). 

Association of Food and Drug Officials of the United States, Box 9095, Austin, Tex., 
1937, quarterly (food products and processing, additives, adulteration, inspection, 
quality control of pharmaceuticals, nutrition, packaging, toxicity, chemical 
composition ). 

Australian Food Manufacture and Distributor, Lawrence Publishing Co., Pty., Ltd. , 
13-31 Barrett St., Kensington, Victoria, Australia, Melbourne, 1931, monthly 
(official organ of Australian Canners' Association; some technical articles, news). 

Canadian Food Industries (incorporating Canadian Food Packer), Federal Publica­
tions, Ltd. , Gardenvale, Quebec, 1930, monthly (technical economic journal; pro­
duction technology, analysis, packaging, Canadian production statistics). 

Canadian Food Journal (supersedes Canadian Dietetic Association Journal), Current 
Publications, Ltd. , Seccombe House, 443 Mt. Pleasant Rd., Toronto 7, Canada, 
1961, monthly. 

Deutsche Lebensmittel-Rundschau (formerly Deutsche Nahrungsmittel-Rundschau), 
Wissenschaftliche Verlagsgesellschaft mbH., Birkenwald-str., 44 (Postfach 40), 
Stuttgart N . , Germany, monthly. 

Eiyo To Shokuryo (Journal of Japanese Society of Food and Nutrition), Japanese 
Society of Food and Nutrition, c/o Dept. of Agricultural Chemistry, Faculty of 
Agriculture, University of Tokyo, Tokyo, Japan, 1947, 4-5 issues a year. 

Elelmezesi Ipar, Muszaki Konyvkiado, Kultura, Box 149, Budapest 62, Hungary, 1947, 
monthly (scientific-technical journal for food industry and agriculture; emphasizes 
foreign technology; abstracts in Russian, English and German). 

Ernaehrungsforschung, Akademie-Verlag, Berlin, Germany, 1956, irregular. 
Ernàhrungswirtschaft, Β. Behr's Verlag GmbH., Wiesbaden, West Germany, DBR, 

1954, monthly (financial-economic journal of West German food industry; short 
reviews of foreign journal articles, packaging industry news). 

Food, name changed in July 1960 to Food Processing and Packaging. 
Food, name changed in July 1960 to Food Processing and Packaging (see Packaging 

and Canning). 
Food Engineering (formerly Food Industries until April 1951), Chilton Co., 56th & 

Chestnut Sts., Philadelphia, Pa. 19139, 1928, monthly (January issue includes 
yearly forecast for food industry. Special issues on ingredients, packaging, auto­
mation, processing, new plants. Regular features: packaging pointers, advances in 
technology, 'new books, inventions ). 
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Food Field Reporter, Gaylin C o , East Orange, N . J , 1933, biweekly. 
Food in Canada, Maclean-Hunter Publishing C o , L t d , 481 University A v e , Toronto 

2, Canada, 1941, monthly (technical journal; production, equipment, processing, 
packaging, transportation. Annotated bibliography of Canadian and foreign journal 
articles; new bulletins and catalogs). 

Food Industries ( see Food Engineering ). 
Food Industries of South Africa, Federation of Mineral Water Manufacturers' Asso­

ciations, Cape Town, South Africa, 1949, monthly (technical-economic journal; 
processing, packaging, food legislation, news, book reviews). 

Food Manufacture, Grampian Press L t d , The Tower, 229-243 Shepherds Bush R d , 
London W6, England, 1927, monthly (processing, quality control, storage and 
transportation, packaging, new equipment, automation, news, patents). 

Food Processing ( see Food Processing <b Marketing ). 
Food Processing ir Marketing (formerly Food Processing), Putnam Publishing C o , 

111 E. Delaware P I , Chicago, 111. 60611, 1940, monthly (applied technology, 
new products and processes, sanitation, control instruments, materials handling, 
packaging ). 

Food Processing and Marketing (formerly Food Processing and Packaging), Tothill 
Press, L t d , 161/166 Fleet St , London EC4, England, 1931, monthly. 

Food Research ( see Journal of Food Science ). 
Food Science, Central Food Technological Research Institute, Mysore 2, S. India, 

1952, monthly. 
Food Technology, Institute of Food Technologists, 176 West Adams St , Chicago, 

111. 60603, 1947, monthly ( new patents, conferences, industry notes, book reviews ). 
Food Technology in Australia, Council of Australian Food Technology Associations, 

12 O'Connell St , Sidney, N .S .W, Australia, 1949, monthly (new books and 
brochures ). 

Food Trade Review, Food Trade Review L t d , 7 Garrick St , London WC2, England, 
1931, monthly (technical-economic journal; technology, production, chemistry, 
marketing. Book reviews, abstracts, patents ). 

Industria Conserve (formerly Industria Italiana delle Conserve Alimentari, Dec. 1925 
to 1937; Industries Italiana delle Conserve, 1938 to 1952), Stazione Sperimentale 
per I'lndustria delle Conserve Alimentare, Via F. Tanara 33, Parma, Italy, quarterly 
(foodstuffs, preparation, preservation; some abstracts in Italian, French, English, 
German ). 

Industrial and Engineering Chemistry, American Chemical Society, 1155 Sixteenth 
St , N . W , Washington, D. C , 20036, 1923, monthly (occasional articles on compo­
sition, chemistry, analysis, chemicals in foods, milling and baking, meat and meat 
packing ). 

Industries Alimentaires et Agricoles (formerly Industries Agricoles et Alimentaires, 
1947-1955), Association des Chimistes et Ingénieurs de Sucreries, Distilleries, et 
Industries Agricoles et Alimentaires, CIIA, 18 av. de Villars, Paris (7e), France, 
1884, 10/year ( scientific-technical journal; food processing, production and control, 
industrial applications ). 

Izvestiya Vyschikh uchehnyk Zavedenii, Pishchevaya Tekhnologiya, Izd. pri Kras-
nodarskom Politekhnicheskom Institute, Krasnodar, ul. Krasnaya, 135, 6/year 
(technical journal of Russian food industry for university and graduate students, 
scientific research workers, engineers, management. Survey articles, new develop­
ments, Russian and foreign. Table of Contents in Russian and English). 

Journal of Agricultural and Food Chemistry, American Chemical Society, 1953, 
bimonthly (nutrition, plant growth stimulating agents, effect of technological 
processes on chemical content of food products, etc. Book reviews, new products, 
equipment, patents ). 

Journal of the Association of Official Agricultural Chemists, (see Composition and 
Analysis). 

Journal of Food Science (formerly Food Research). Institute of Food Technologists, 
1936, bimonthly (chemical composition, modification of food products, analysis, 
preservation, nutrition ). 

Journal of the Science of Food and Agriculture (including abstracts), Society of 
Chemical Industry, 14 Belgrave Square, London SW1, England, 1950, monthly 
(chemistry, technology, analysis, food products). 
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Journal of the Japanese Society of Food and Nutrition (see Eiyo To Shokuryo). 
Lebensmittelindustrie, V E B Fachbuchverlag, Karl-Heine Str. 16, Leipzig W31, Ger­

many, 1954, monthly [technical-economic journal of the G D R ( East German ) food 
industry, includes reviews of food industry of Soviet satellites, emphasizing actual 
problems of production and processing]. 

Manufacturing Chemist and Aerosol News ( incorporating Chemical Products), Thomas 
Reed & Co., Ltd. , The Tower, 229-243 Shepherds Bush Rd., Hammersmith, London 
W6, England, monthly. 

Nahrung, Akademie-Verlag GmbH., Leipzigerstr. 3-4, Berlin W8, Germany, 1957, 
monthly (scientific journal; chemistry, nutrition, food processing technology, eco­
nomics; English, French and Russian abstracts). 

New Zealand Journal of Science ( supersedes in part New Zealand Journal of Science 
and Technology), Department of Scientific and Industrial Research, P.O. Box 8018, 
Wellington, Ν. Z., 1958, quarterly. 

Pishchevaya Tekhnologiya (Food Technology) See Izvestiya Vyschikh uchebnykh 
Zavedenii, Pishchevaya Tekhnologiya. 

Prumysl Potravin (Food Industry), Statni Nakladatelstvi Technicke Literatury, 
Spalena 51, Prague 1, Czechoslovakia, 1950, monthly (scientific-technical journal 
for intermediate and higher level technicians and economists in all branches of 
food industry. Technology, processing, research, book reviews, abstracts; some 
articles, abstracts in Russian, English, German). 

Przemysl Spozywczy (formerly Przemysl Rolny i Spozywczy t i l l 1954), Wydawnictwo 
Czasopism Technicznych NOT, Warszawa, 1947, monthly (scientific-technical 
journal of society of food engineers and technicians; Table of Contents in Russian, 
English, and Polish). 

Zeitschrift für Lebensmittel-Untersuchung und-Forschung, J . F. Bergmann, 56 
Trogerstrasse, Munich 27, Germany, and Springer-Verlag, Heidelberger Platz 3, 
Berlin-Wilmersdorf, Germany, 1890, about 18/year (3 vols.) (technical-scientific 
journal; food technology; Proceedings of Food Chemistry Group of German Chemi­
cal Society, other organizations; abstracts). 

History 

Books 
Arnold, Pauline, White, Percival, "Food: America's Biggest Business," Holiday House, 

New York, 1959, 338 pp. 
Blyth, A. W., Blth, M . W., "Foods: Their Composition and Analysis," D. Van 

Nostrand Co., New York, 1903. 
Filby, F., "History of Food Adulteration and Analysis," Geo. Allen and Unwin, Ltd. , 

London, 1934. 
Hall , Courtney Robert, "History of American Industrial Science," Library Publishers, 

New York. 
Neto, Tobias, "Subsidio a Historia da Bromotologia," Tipografina Naval, Bahia, 

Brazil, 1946 (In Portuguese). Texts, journals, articles in food literature listed 
chronologically; emphasis on analytical aspects. 

Partington, T. R., "Origins and Development of Applied Chemistry," Longmans, 
Green and Co., New York, 1935. 

Peterson, M . S., "Food Technology the World Over," Vol. I, AVI Publishers, New 
York, 1963. 

Von Meyer, E. , "History of Chemistry," MacMillan Co., New York, 1891. 
Wagner, R., "Handbook of Chemical Technology," D. Appleton and Co., New York, 

1872 (8th ed.) (translated by W. Crookes). 

Technology, Processing, Preservation, Sanitation and 
Quality Control 

Books 

Amos, A. J . , et al., "Food Industries Manual," 19th ed., Leonard H i l l , Ltd. , London, 
1962 (16-section manual on all aspects of manufacture, preserving, packing, stor­
ing; details principles of different industrial processes in use). 
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Anderson, Oscar E , J r , "Refrigeration in America," Princeton University Press, 
Princeton, 1953, 344 pp. (history; impact on food supply, meat packing, poultry, 
dairy; numerous refs.). 

Association of Food Technologists, "Reviews in Food Technology," Vol. 3, 1961, 
Mysore-2, India, 1962 (subjects range from specific food products to methods of 
processing ). 

Bailey, S. D. et ah, eds, "Radiation Preservation of Food," U.S. Army Quartermaster 
Corps, 1957, 461 pp. ( broad coverage; many good refs. ). 

Ball, C. Olin, Olson, F. C. W , "Sterilization in Food Technology. Theory, Practice, 
and Calculations," 1st ed , McGraw-Hill Book C o , New York, 1957, 654 pp. 
(philosophical discussion of mathematics as a problem-solving tool; tables for 
calculating thermal processes for canned foods; various sterilization methods). 

Bate-Smith, E. C , Noms, T. N , eds, "Food Science. A Symposium on Quality and 
Preservation of Foods," Cambridge University Press, New York, 1952, 319 pp. 
(based on a 1948 lecture series; nature, composition, properties, photosynthesis, 
food management, preservation. Includes most major foods; excludes nutrition, 
milk, dairy products). 

Binsted, Raymond, Devey, James P , "Soup Manufacture—Canning, Dehydration and 
Quick Freezing" (see Packaging and Canning). 

Blair, G. W. Scott, e d , "Foodstuffs—Their Plasticity, Fluidity and Consistency," 
Vol. IV of "Deformation and Flow," J . M . Burgers, J . J . Hermans, G. W. Scott 
Blair, eds, North-Holland Publishing C o , Amsterdam, Interscience Publishers, 
Inc., New York, 1953, 264 pp. (physical control methods; cereals, dairy products 
emphasized; rheology of miscellaneous foods; rheological measuring instruments). 

Blumenthal, S , "Food Manufacturing," 2nd ed . Chemical Publishing C o , New York, 
1949. 

Charm, Stanley E , "Fundamentals of Food Engineering," AVI Publishing C o , West-
port, Conn, 1963, 592 pp. (basic engineering principles coordinated with the 
fundamentals of food processing). 

Clarke, R. J , "Process Engineering in the Food Industries," Philosophical Library, 
New York, 1957, 355 pp. (manual of unit operations; relates general principles to 
purpose, mechanism rate factors, method, power requirements; equipment). 

Collins, C. P , "Food Hygiene," Pitman Medical, L t d , London, 1963. 
Copson, David A , "Microwave Heating in Freeze-Drying, Electric Ovens and Other 

Applications," AVI Publishing C o , Westport, Conn, 1962, 433 pp. (predicts large-
scale application of microwaves to food; microwave heating theory; history, develop­
ment, technology, nutritive values, specific foods). 

Cotson, S , Smith, D. B , "Freeze-Drying of Foodstuffs," Columbine Press, L t d , 
Manchester, England, 1963, 295 pp. (symposium at Borough Polytechnic, London; 
process, plant, products, packaging, markets, future prospects). 

Desrosier, Norman W , "The Technology of Food Preservation," AVI Publishing C o , 
Westport, Conn, 1963, 405 pp. (freezing, canning, drying, radiation in commercial 
food production; effect on nutrients and food quality). 

Desrosier, Norman W , Rosenstock, Henry M , "Radiation Technology in Food, Agri­
culture and Biology," AVI Publishing C o , Westport, Conn, 1960, 425 pp. (effects 
of radiation on plants, animals, food; instrumentation, dosage measurement and 
control, safety, costs). 

Eckenfelder, W. Wesley, J r , Barnhart, Edwin L , "Treatment of Food Processing 
Wastes," AVI Publishing C o , Westport, Conn, 1964. 

Fisher, Frank R , e d , "Proceedings," international conference, April 1961, Quarter­
master Food and Container Institute for the Armed Forces, Chicago, 1962, 237 pp. 

Goldblith, Samuel Α., "Exploration in Future Food-Processing Techniques," MIT 
Press, Cambridge, 1963, 92+ pp. (1963 MIT symposium on studies in Institute's 
Department of Nutrition and Food Science; radiation preservation, off-flavor food 
components, microbiology, bacteriological sensitizing agents, complementary effects 
of heat and radiation). 

Goldblith, S. A , Joslyn, M . A , Nickerson, J . T. R , "Introduction to Thermal Process­
ing of Foods," Vol. I, A V I Publishing C o , Westport, Conn, 1961, 1128 pp. (part 
of series, "Anthology of Food Science." Emphasis on canning: original papers on 
microbiology, thermal processing of foods, some historical papers, others sufficiently 
current ). 
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Goose, Peter G., Binsted, Raymond, "Tomato Paste, Puree, Juice and Powder," (see: 
Fruits and Vegetables). 

Graham-Rack, Barry, Binsted, Raymond, "Hygiene in Food Manufacturing and 
Handling," Food Trade Review, Ltd. , London, 1964 (spoilage, poisoning, plant 
sanitation ). 

Haissinsky, M . , ed., "The Chemical and Biological Action of Radiation," Vol. V , 
Academic Press, Inc., New York, 1961, 270 pp. (effects of ionizing radiation on 
foods). 

Hanson, W . S. F., ed., "The Accelerated Freeze-Drying ( A F D ) Method of Food 
Preservation," Ministry of Agriculture, H M S O , London, or British Information 
Services, 45 Rockefeller Plaza, New York, 1961, 169 pp. (engineering and food 
technology research at Research Establishment and Experimental Factory, Ministry 
of Agriculture, Fisheries and Food, Aberdeen, Scotland). 

Harris, Robert S., Loesecke, Harry von, "Nutritional Evaluation of Food Processing^" 
John Wiley & Sons, New York, 1960, 612 pp. 

Hawley, George F., "Automating the Manufacturing Process," Reinhold Publishing 
Corp., New York, 1959, 148 pp. (problems and pitfalls; material, feeding, parts 
assembly, inspecting, counting, packaging). 

Hawthorn, John, Leitch, J . Mui l , "Recent Advances in Food Science," Butterworth, 
Inc., Washington, D. C , 1962, 2 vols, (papers from Residential Summer Course, 
Glasgow, 1960, Vol. I, "Commodities," animal and vegetable foods. Vol. II, 
"Processing," dehydration, sterilization, refrigeration, etc.). 

Heid, J . L . , Joslyn, Μ. Α., "Fundamentals of Food Processing Operations," AVI Pub­
lishing Co., Westport, Conn., 1968, 740 pp. (condensation of Joslyn and Heid's, 
"Food Processing Operations). 

Herschdoerfer, S. M . , ed., "Quality Control in the Food Industry, Academic Press, 
Inc., New York, 1967, 385 pp., Vol. I. 

Jacobs, M . B., "Chemistry and Technology of Food and Food Products," Interscience 
Publishers, New York, 1951. 

Joslyn, Maynard Α., Heid, J . L . , "Food Processing Operations, Their Management, 
Machines, Materials, and Methods," AVI Publishing Co,, Westport, Conn., Vol. I, 
1963, 720 pp. (line and staff organization; facilities, utilities, sanitation; raw 
materials); Vol. II, 1963, 594 pp. (federal, state regulations; cattle, poultry, fats 
and oils, seasonings, preservatives, packaging, baking; processing by heat steriliza­
tion, fermentation, drying, dehydration); Vol. I l l , 1964, 556 pp. (sugar, corn 
sweeteners, salt, starches, cereal grain, confectionery, small fruits; heat exchangers, 
pumps, plant location; freezing, frying, evaporation, deaeration, freeze dehydration). 

Kramer, Amihud, Twigg, Bernard Α., "Fundamentals of Quality Control in the Food 
Industry," 2nd ed., AVI Publishing Co., Westport, Conn., 1966, 556 pp. (instru­
mentation, measurement, evaluation techniques; specifications for quality identifica­
tion). 

Kramer, Amihud, Twigg, Bernard Α., "Methods of Evaluating Quality in Processed 
Foods," Reinhold Publishing Corp., New York, 1961 (quality control principles 

Goldblith, S. Α., Joslyn, Μ. Α., Nnckerson, J . T. R., "Introduction to Thermal Process-
of series, "Anthology of Food Science," Emphasis on canning: original papers on 
microbiology, thermal processing of foods, some historical papers, thers sufficiently 
from organizing control lab to final testing). 

Kurtz, O'Dean L . , Harris, Kenton L . , "Micro-Analytical Entomology for Food Sanita­
tion Control," Association of Official Agricultural Chemists, Washington, D. C , 
576 pp. (classifies important pests contributing to food contamination; their mor­
phology, development, habits, life histories). 

Lechtman, S. C , Fanning, O., eds., "The Future of Food Preservation," Midwest 
Research Institute, Kansas City, Mo., 1957, 192 pp. (proceedings of 1957 sym­
posium; current and future preservation methods, effects on consumer, improved 
research, economics). 

Lock, Arthur, "Practical Canning" (see Packaging and Canning). 
Lundberg, W. O., ed., "Autoxidation and Antioxidants," Interscience Publishers, 

New York, 1961-1962, 450 pp. (Vol. I, theoretical and practical aspects; Vol. II, 
application of theories to preservation of specific foods and industrial organics). 

Matz, Samuel Α., "Water in Foods," AVI Publishing Co., Westport, Conn., 1965. 
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"Modern Chemical Processes," Reinhold Publishing Corp., New York, 1954, Vol. 3, 
270+ pp. (23 articles on chemical plant processes; production of chemicals from 
milk, of lactic acid from corn sugar, of dextran from sugar; juices, vitamins, food 
colors, cellophanes, etc.). 

Office of Technical Services, "Proceedings. Seventh Contractor's Meeting: Quarter­
master Corps Radiation Preservation of Foods Project," Dept. of Commerce, Wash­
ington 25, D . C , 209 pp. ( engineering data for commercial uses of radiation ). 

Parker, Milton E. , Harvey, E. H . , Stateler, E. S., "Elements of Food Engineering," 
Reinhold Publishing Corp., New York, 1954 [Vol. I (386 pp.), engineering factors 
in food processing; agriculture and nutrition; refined food processing, covering 
wheat, flours, fats, sugars, spices, beverages, etc. Vol. II ( 360 pp. ) combined with 
Vol. I l l (247 pp.), coordinated review of unit operations according to specific 
functions; raw material assembling, preparation, conversion by mixing, heating, 
refrigeration, evaporation, drying, dehydration; coating and forming, packaging]. 

Parker, Milton E. , Litchfield, John H . , "Food Plant Sanitation," Reinhold Publishing 
Corp., New York, 1962, 401 pp. (sanitation principles, advances; new require­
ments; Appendix: pesticide chemicals, food additives, color additives amendments). 

Parpia, H . A. B. et al, eds., "Some Aspects of Food Technology in India," Central 
Food Technological Research Institute, Mysore, India. 

Peterson, Martin S., Tressler, Donald K., "Food Technology the World Over," Vol. I, 
1963, 540 pp., Vol. II, 1964, 392 pp., AVI Publishing Co., Westport, Conn, (survey 
of world-wide food manufacturing in more highly industrialized nations; factors 
contributing to rise of modern food industry, Vol. I; establishing a modern food 
industry, Vol. II) . 

Plank, Rudolf, "Handbuch der Kaltetechnik, Vol. X I , " Springer-Verlag, Berlin, 1962, 
621 pp. (part of 12-volume series on food preservation by refrigeration and freez­
ing; transportation, storage). 

Prescott, S. C , Proctor, Β. E. , "Food Technology," McGraw-Hill Book Co., New 
York, 1937. 

Research and Development Associates, "Freeze Dehydration of Food," Food and 
Container Institute, Chicago, 111. 

Rogers, John L . , "Quick Frozen Foods: the Commerce and Technology of Processing, 
Packaging and Distribution," Food Trade Review, Ltd. , London, 1958, 340 pp. 

Society of Chemical Industry, "Fundamental Aspects of the Dehydration of Food­
stuffs," London, 1959, Macmillan Co., New York, 1958. 

Society of Chemical Industry, "Symposium on the Quality Control of Food," London, 
Macmillan Co., New York, 1960, 176 pp. (SCI Monograph No. 8). 

Southwest Research Institute, "Proceedings of the First Conference on the Applica­
tion of Physical Sciences to Food Research, Processing and Preservation," San 
Antonio, Tex., 1957, 179 pp. 

Talburt, William F., Smith, Ora, "Potato Processing" (see: Fruits and Vegetables). 
Tressler, Donald K., Evers, Clifford F., "The Freezing Preservation of Foods," 

4th ed., AVI Publishing Co., Inc., Westport, Conn., 1968, 4 vols, (refrigeration and 
equipment, quality factors, freezing of fresh foods, and freezing of precooked and 
prepared foods ). 

Tressler, Donald K., Joslyn, Maynard Α., "Fruit and Vegetable Juice Processing 
Technology," AVI Publishing Co., Inc., Westport, Conn., 1961. 

Van Arsdel, W. B., Copley, M . J . , "Food Dehydration," AVI Publishing Co., Inc., 
Westport, Conn. (Vol. I, "Principles," 1963, 185 pp., physical phenomenon of 
drying; quantitative relationships of temperature, humidity, velocity; product 
quality. Vol. II, "Products and Technology," 1964, dehydration processes, opera­
tions, equipment; data on uses and properties of dried products). 

Von Loesecke, H . W., "Outlines of Food Technology," 2nd ed., Reinhold Publishing 
Corp., New York, 1949. 

Journals and Abstracting Services 
Annales de l'Institut National de la Recherche Agronomique, Série E, Annales Tech­

nologie Agricole, Paris, 1952, quarterly [Scientific journal of National Scientific 
Research Institute of Agriculture, Series E (technology): processing, preservation 
of agricultural products; chemistry, biochemistry of food products]. 
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British Food Journal and Hygienic Review, British Food Journal, L t d , 10 Peaks H i l l 
Purley, Surrey, England, 1899, monthly (sanitation and hygiene in British food 
industry; food legislation, standards). 

Bulletin de Vlnstitut International du Froid (see International Institute of Refrigera­
tion, Bulletin). 

Canadian Food Industries (see Broad-Coverage Literature Sources). 
Canadian Journal of Technology (formerly Section F of Canadian Journal of Re­

search), National Research Council, Ottawa, 1929, bimonthly (occasional articles 
on food technology ). 

Canadian Refrigeration and Air Conditioning, National Business Publications, L t d , 
Gardenvale, Quebec, 1935, monthly [Feb. 1935 to Dec. 1942, Refrigeration and 
Air Conditioning; 1943 to 1955 (No. 1), Canadian Refrigeration Journal; 1955, 
Canadian Refrigeration and Air Conditioning Journal; 1956- ) ( technical-economic 
journal; plants, equipment, costs, food freezing technology, etc. ). 

Chemistry and Industry, Society of Chemical Industry, 4 Belgrave Square, London 
S W . l , London, Eng., 1881, weekly (scientific-technical journal; chemistry, chemi­
cal engineering, biochemistry, atomic and polymer chemistry; news, book reviews). 

Engineering Index ( see Secondary Sources ). 
Food (see Broad-Coverage Literature Sources). 
Food Engineering (see Broad-Coverage Literature Sources). 
Food in Canada (see Broad-Coverage Literature Sources). 
Food Irradiation, European Information Center for Food Irradiation, Saclay, France, 

July 1960, quarterly (newsletter; facilities, radiation preservation of foods; bibli-

Food Manufacture (see Broad-Coverage Literature Sources). 
Food Processing (see Broad-Coverage Literature Sources). 
Food Technology (see Broad-Coverage Literature Sources). 
Food Technology in Australia (see Broad-Coverage Literature Sources). 
Frozen Foods, Refrigeration Press, L t d , Davis House, 69-77 High St , Croydon 

Surrey, England, London (1948-1957, Quick-Freezing and Frosted Foods 
Gazette; 1958-). 1948, monthly (technical-economic journal; technology, equip­
ment, transportation, packaging, marketing, news). 

Fruchtsap-Industrie/Confructa, Siguard Horn Verlag K G , Im Sachsenlager 17, 
Frankfurt-Main, Germany, 1955, bimonthly (abstracts from world literature on 
preparing and preserving foodstuffs). 

International Institute of Refrigeration, Bulletin, Inst. International du Froid, 177 bd. 
Malesherbes, Paris (17e), France, 6/yr. (abstract section on refrigeration and food 
products ). 

International Journal of Applied Radiation and Isotopes, Pergamon Press, 122 E . 55th 
St., New York, 10022, July 1956, monthly (technical papers emphasizing novel, 
widely applicable, radiation techniques; technical notes; news). 

Isotopes and Radiation Technology, U.S. Atomic Energy Commission, Oak Ridge 
National Laboratory, 1963, quarterly (review journal; radiation processing of foods 
is one of five major sections ). 

Journal of Applied Chemistry, Society of Chemical Industry, 1951, monthly (started 
after British Abstracts discontinued; design of chemical-technological processes; 
fats, including oils, waxes, and detergents). 

Prehled Odborne Literatury, Vyzkumny ustav stroju chladicich a potravinarskych, 
Ostrovskeho 34, Prague 16, Czechoslovakia, 1961, monthly (patents on food-
processing machinery and refrigeration machinery). 

Quick Frozen Foods, E . W. Williams Publications, Inc., 1776 Broadway, New York, 
Ν. Y. 10019 (formerly known as Quick Frozen Foods and the Locker Phnt), 1938, 
monthly (technical-economic trade journal; first issue each year has annual review 
of frozen food industry; lists scientific research organizations ). 

Zeitschrift für Lebensmittel-Untersuchung und -Forschung (see Broad-Coverage 
Literature Sources). 

Selected Articles 
Cook, W. H , "Progress with and Prospects for Refrigerated Foods," Food Technol. 18 

(9) 122-124 (1964). 
Goldblith, S. A , "Radiation," Food Technol. 18 ( 9) , 138, 143-145 (1964). 
Hall , L . A , "Chemicals: Twenty-five Years of Progress," Food Technol. 18 (9), 

131-134 (1964). 
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Seltzer, Edward, "Progress in Food Dehydration, 1939-1964," Food Technol 18 (9), 
117-120 (1964). 

Stumbo, C. R., "Heat Processing," Food Technol 18 (9), 127-129 (1964). 
Urbain, W. M . , "Food Engineering Trends, 1964 ± 25," Food Technol 18 (9), 

107-114 (1964). 
Vaughn, R. H . , "Progress in Food Plant Sanitation," Food Technol 18 (9), 147-150 

(1964). 
"What's Ahead Technically," Food Eng. 36 (1), 50-55 (1964). 

Chemistry and Biology 

Books 
Alexopoulos, Constantine J . , "Introductory Mycology," 2nd ed., John Wiley & Sons, 

New York, 1962, 613 pp. ( fungi and their effect on man; for student in agriculture 
or bacteriology, some interest for food technologists). 

Anfinsen, C. B. et al, eds., "Advances in Protein Chemistry," 17th ed., Academic 
Press, Inc., New York, 1963 (started in 1944 as annual; now every two years. 
Broad coverage of proteins as they occur in nature and as components of complex 
biological systems). 

Bloch, Konrad, "Lipide Metabolism," John Wiley & Sons, New York, 1960 ( although 
biochemically oriented, should help round out the subject matter in Hanahan's 
"Lipide Chemistry." Assesses trenas of biochemical research in relation to food 
science of the future). 

Boyer, Paul D., Lardy, Henry, Myrback, Karl, eds., "The Enzymes," Vol. 6, "Group 
Transfer and Syntheses Coupled to A T P Cleavage," Academic Press, Inc., New 
York, 1962. 

Braverman, J . B. S., "Introduction to Biochemistry of Foods," Elsevier Publishing 
Co., New York, 1963 (relates biochemistry to foods and their components; changes 
during growth, harvesting, processing, storage; many references to world literature). 

Campbell Soup Co., "Proceedings, Low Temperature Microbiology Symposium— 
1961," Camden, N . J . , 1962 (development of frozen-food industry, bacterial spore 
formation at low temperatures, various problems in frozen food microbiology). 

Chemical Abstracts Service, Bibliography of Reviews in Chemistry (formerly Bibli­
ography of Chemical Reviews), Columbus, Ohio. Compilation of abstracts from 
Chemical Abstracts, [section on foods, on carbohydrates, on amino acids, peptides, 
proteins; on enzymes. Vols. 1 and 2 (combined), abstracts from Vols. 52 (1958) 
and 53 ( 1959) of Chemical Abstracts; Vol . 5, abstracts of Vols. 56 and 57 ( 1962)]. 

Clayton, W., "Colloid Aspects of Food Chemistry and Technology," J . and A. 
Churchill, Ltd. , London, 1932 (first book to consider physical chemistry of foods 
from viewpoint of technology). 

Clifton, C. E, , ed., "Annual Review of Microbiology," Vol. 16, Annual Reviews, Inc., 
Palo Alto, Calif., 1962, 344 pp. 

Colowick, S. P., Kaplan, N . O., eds., "Methods in Enzymology," Academic Press, 
New York, 1955-1957, 4 Vols. 

Deuel, Harry J . , Jr., "The Lipides, Their Chemistry and Biochemistry," Vol . I. 
"Chemistry," 1951 (1006 pp.); Vol. II, "Biochemistry," 1955 (948 pp.); Vol. I l l , 
"Biochemistry," 1957 ( 1065 pp. ). Interscience Publishers, New York ( Vol. I, fats, 
waxes, fatty acids; Vol. II, digestion, absorption, transport, storage; Vol. I l l , oxida­
tion, metabolism, nutritional value, role of fat in diet. ). 

Emmett, Paul H . , ed., "Catalysis. Fundamental Principles" Reinhold Publishing Corp., 
New York, 1954-1955, 2 vols. ( catalytic effects of metal surfaces, changes occurring 
during processing and storage of food; fundamental theories of heterogeneous and 
homogeneous catalysis ). 

Enselme, J . (France), "Unsaturated Fatty Acids in Atherosclerosis," Pergamon Press, 
New York, 1962, 146 pp. (Vol. 16 of International Series of Monographs on Pure 
and Applied Biology). 

Fox, Sidney W., Foster, Joseph F., "Introduction to Protein Chemistry," Wiley & 
Sons, Inc., New York, 1957, 459 pp. (fundamental aspects as related to other 

Frazier, W. C , "Food Microbiology," 2nd ed., McGraw-Hil l Book Co., New York, 
1967, 537 pp. (basic principles: microorganisms, food preservation, food spoilage, 
foods and enzymes produced by microorganisms, food and disease, sanitation). 
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Frazier, W. C. Foster, Ε. M , "Laboratory Manual for Food Microbiology," rev. e d . 
Burgess Publishing C o , Minneapolis, M i n n , 1968, 122 pp. 

Hanahan, Donald J , "Lipide Chemistry," Wiley & Sons, Inc., New York, 1960. 
Hersom, A. C , Hulland, E. D , "Canned Foods: An Introduction to Their Micro­

biology" (see Packaging and Canning). 
Jacobs, M . B , e d , "Chemistry and Technology of Food and Food Products," 2nd e d . 

Interscience Publishers, New York, Ν. Y , 1951, 3 vols, (in first edition, 1944, 
Jacobs connected chemistry directly to the food industry. Vol. I, 2nd e d , covers 
fundamentals, including physical chemistry of foods, unit operations and processes, 
sanitary and quality control. Vol. II, wide variety of foods; Vol. I l l , food 
preservation ). 

Kertesz, Ζ. I , "The Pectic Substances," Interscience Publishers, New York, 1951, 
628 pp. (collects the scattered literature related to pectin under: chemistry, botany, 
biochemistry, manufacture, functions and applications). 

McElroy, W. D , Glass, B , eds, " A Symposium on the Mechanism of Enzyme Action," 
Johns Hopkins Press, Baltimore, M d , 1954, 819 pp. 

Meyer, Lillian H , "Food Chemistry," Reinhold Publishing Corp , New York, 1960, 
385 pp. ( history; composition of foods; changes in composition during processing; 
lipids, carbohydrates, proteins, flavor, aroma, specific food products, food additives; 
bibliographies ). 

Mitchell, J . H , J r , Leinen, N . J , Mrak, Ε. M , Bailey, S. D , eds, "Chemistry of 
Natural Food Flavors—A Symposium," Department of the Army Quartermaster 
Research and Engineering Command, Washington, D. C , 1957, 200 pp. (ninth in 
series of Quartermaster "Surveys of Progress on Military Subsistence Problems," 
summarizes flavor research activities). 

Neilands, J . B , Stumpf, Paul K , "Outlines of Enzyme Chemistry," Wiley & Sons, 
Inc., New York, 1955 (integrates different physical and chemical principles of 
enzyme chemistry; review articles). 

Nord, F. F , e d , "Advances in Enzymology and Related Subjects of Biochemistry," 
Vol . 24-25, Interscience Publishers, New York, 1962-1963 (contributions from 
authorities on a variety of topics usually summarize endeavors of general or specific 
interest to food technologists. 

Prescott, Samuel C , Dunn, C. G , "Industrial Microbiology," 3rd e d , McGraw-Hill 
Book C o , Inc., New York, 1959, 945 pp. (fundamentals; important processes 
within the field). 

Rose, Anthony H , "Industrial Microbiology," Butterworth, Inc., Washington, D. C , 
1961, 276 pp. (History; uses in brewing, food supplement production, pharma­
ceuticals ). 

Scheraga, Harold A , "Protein Structure," Academic Press, New York, 350 pp. (gross 
and internal structure of protein molecules; physico-chemical approach). 

Schultz, Harold W , e d , "Food Enzymes," A V I Publishing C o , Westport, Conn, 
1960, 158 pp. 

Schultz, Harold W , ed , "Symposium on Foods—Lipids and Their Oxidation," AVI 
Publishing C o , Westport, Conn , 1962, 452 pp. 

Schultz, Harold W , "Symposium on Foods—Proteins and Their Reactions," A V I 
Publishing C o , Inc., Westport, Conn, 1964. 

Sherman, Henry C , "Chemistry of Food and Nutrition," 8th e d , Macmillan C o , 
New York, 1952, 721 pp. ( 1st e d , early 1900's, aroused interest in whole field of 
nutrition; 8th edition integrates various aspects of nutritional chemistry, sum­
marizes state-of-the-art ). 

Society of Chemical Industry, "Continuous Culture of Microorganisms," Macmillan 
C o , New York, 1961 (SCI Monograph 12; two papers discuss application of con­
tinuous-culture methods to manufacture of yeast). 

Society of Chemical Industry, "Production and Application of Enzyme Preparations 
in Food Manufacture," 1961, 180 pp. (SCI Monograph 11). 

Umbreit, Wayne W , e d , "Advances in Applied Microbiology," Academic Press, 
Inc., New York, 1963, Vol. 5. 

Weiser, Harry M , "Practical Food Microbiology and Technology," A V I Publishing 
C o , Westport, Conn, 1962, 345 pp. (intricate interrelationship between food 
microbiology and food technology; biochemical changes induced by microorganisms 
in processing foods; role of temperature; food spoilage; preservation; food additives; 
food poisoning). 
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Williams, Robert T., "Disorders in Carbohydrate and Lipid Metabolism," W. B. 
Saunders Co., Philadelphia, Pa., 1962. Reprinted from "Textbook of Endocri­
nology," 3rd ed. 

Wittcoff, Harold, "The Phosphates," Reinhold Publishing Corp., New York, 1951, 
564 pp. (ACS Monograph on organic and physiological aspects of the phosphatides; 
natural occurrence, preparation, industrial applications of lecithin and related 
phosphatides ). 

Wolfrom, M . L . , Tipson, R. S., eds., "Advances in Carbohydrate Chemistry," Academic 
Press, Inc., New York, 1963, 399 pp., Vol. 17. 

Journals 
Annual of Czechoslovak Medical Literature, Statni Lekarska Knihovna Sokolska 31, 

Prague 2, Czechoslovakia, 1956, annual (biochemistry, biology, medicine, pharma­
cology, public health, radiology). 

Applied Microbiology, Society of American Bacteriologists, 428 East Preston St., 
Baltimore, Md. , 1953, bimonthly. 

Archives of Biochemistry and Biophysics, Academic Press, Inc., I l l Fifth Ave., New 
York, Ν. Y. 10003, 1942, monthly (food technology of milling and baking, meat, 
meat packing). 

Bibliography of Systematic Mycology, Commonwealth Mycological Institute, Ferry 
Lance, Kew, Surrey, England, 1943; 1961, semiannual. 

Biochemical Journal, Chemical Society, Burlington House, Piccadilly, London W l , 
1906, monthly (broad coverage of biological, chemical topics; some articles on plant 
foods and their products). 

Biochemische Zeitschrift, Springer-Verlag, Heidelberger Platz 3, Berlin, Germany, 
1906, annual (broad coverage of biochemical topics, some of interest to food 
scientists ). 

Biotechnology and Bioengineering (formerly Journal of Biochemical and Microbio­
logical Technology and Engineering), Interscience Publishers, 605 Third Ave., 
New York 10016, 1964, quarterly. 

Bulletin of Hygiene, Bureau of Hygiene and Tropical Diseases, Keppell St., London 
W C 1 , 1926, monthly (abstract journal covering food bacteriology; emphasis on 
public health). 

Canadian Journal of Zoology (formerly Canadian Journal of Research, Section D ) , 
National Research Council, Ottawa, Canada, 1929, bimonthly (occasional items 
relative to food). 

Contributions from Boy ce Thompson Institute, Publications Dept., Boyce Thompson 
Institute for Plant Research, Inc., Yonkers, Ν. Y., 1925, quarterly (plant research, 
plant foods and their products). 

Journal of Applied Bacteriology, Academic Press, 1938, 3 issues in 1964. 
Journal of Applied Chemistry (see Technology, Processing and Preservation). 
Journal of Bacteriology, Society of American Bacteriologists, 1916, monthly (occa­

sional topics of interest to food scientists, as preservation with aid of micro­
organisms ). 

Journal of Biological Chemistry, American Society of Biological Chemists, 1905, 
monthly (scientific journal; analysis, chemistry, composition, nutrition, plant foods, 
various food industry topics ). 

Journal of Pharmacology and Experimental Therapeutics, American Society for Phar­
macology and Experimental Therapeutics, Inc., 428 Preston St., Baltimore, Md. , 
1909, monthly (occasional items for food industries personnel, particularly in rela­
tion to chemicals in foods). 

Journal of Physiology, Cambridge University Press, 200 Euston Rd., London N W 1 , 
1878, 3/year (biochemistry and nutrition). 

Journal of the American Chemical Society, American Chemical Society, 1155 Sixteenth 
St., N.W., Washington, D. C. 20036, 1879, semimonthly (physical and inorganic 
chemistry, organic chemistry, biochemistry; occasionally, articles, book reviews of 
interest to food scientist). 

Journal of the Society of Chemical Industry (London) (now published as Chemistry 
and Industry, and the Journal of Applied Chemistry) (see Technology, Processing, 
and Preservation). 

Plant Physiology (English translation of Fiziologiya Rasteny), American Institute of 
Biological Sciences, Washington, D. C , 1957, bimonthly (occasional articles of 
interest to food scientist). 
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Review of Applied Mycology, Commonwealth Mycological Institute, 1922, monthly 
(plant pathology and applied mycology). 

Revue Bryologique et Lichenologique, Laboratoire de Cryptogamie, Museum National 
d'Histoire Naturelle, 12 Rue de Buffon, Paris 5, France, 1874, annual (bryology 
and mycology). 

Composition and Analysis 

Books 
Bellamy, L . J , "The Infra-Red Spectra of Complex Molecules," Wiley & Sons, Inc., 

New York, 1958, 425 pp. 
Beythien, A. (rev. by W. Diemoir et al), "Laboratoriumsbuch Fur Den Lebens-

mittelchemiker" ("Laboratory Manual for the Food Chemist"), 7th e d , Verlag 
Von Theodore Steinkopf, Dresden and Leipzig, 1957, 723 pp. [general chemical 
and physicochemical methods; analytical procedures for various food industries 
(German practices)]. 

Butz, H , Noebels, H . J , eds, "Instrumental Methods for the Analysis of Food Addi­
tives," Interscience Publishers, New York, 1961 (food additives, effect upon food 
processor of 1961 Food Additive Amendment). 

Cox, H . E , Pearson, David, "Chemical Analysis of Foods," Chemical Publishing C o , 
New York, 1962, 479 pp. (various classes of foods and beverages; British methods; 
detection rather than control of adulteration). 

Doughty, Harland N , "Evaluating Soybeans by Dielectric Analysis and Other Meth­
ods," U.S. Department of Agriculture Marketing Research Report No. 367, 1959, 
36 pp. 

Food and Drug Technical Bulletin No. 1, "Microscopic-Analytical Methods in Food 
and Drug Control," Government Printing Office, Washington, D. C , 1960 (nature 
and sources of food contamination in industry). 

Foundation for Instrumentation Education and Research, Inc., "New Installation for 
In-Stream Food Analysis," New York, 1957, 78 pp. (new techniques). 

Glick, David, e d , "Methods of Biochemical Analysis," Interscience Publishers, New 
York, 1962, Vol. 9 (enzymes, hormones, selected methods for measuring physical 
properties of biological materials. Interesting, for protein purification, is chapter 
on column electrophoresis in granular media ). 

Horowitz, William, e d , "Official Methods of Analysis," Association of Official Agri­
cultural Chemists," 9th e d , Washington, D. C , 1960, 832 pp. (standard methods 
for government regulatory agencies,., regulated industries, agricultural research 
workers. For food analyst: chapters on baking powders, beverages, cereals, coffee 
and tea, dairy products, eggs, fish, fruits, meats, flavoring extracts). 

International Federation of Fruit Juice Producers, Eschenz/TG, Switzerland, 1962. 
Jacobs, M . B , "Chemical Analysis of Foods and Food Products," 3rd e d , D. Van 

Nostrand C o , Princeton, N . J , 1959, 970 pp. 
Karrer, W , "Konstitution Und Vorkommen Der Organischen Pflanzenstoffe" (exclu­

sive Alkaloide), Birkhauser, Basel, 1958, 1207 pp. 
McCance, R. A , Widdowson, Ε. M , "The Composition of Foods," Her Majesty's 

Stationery Office, London, 1960 (analysis of raw and cooked foods; calories, body 
building constituents, minerals in British foods ). 

Mehlenbacher, V. C , The Garrard Press, Champaign, 111, 1960, 640 pp. (methods of 
analysis, significance, scope, limitations, precision). 

Mueller, W. M , e d , "Advances in X-Ray Analysis," University of Denver, Denver, 
Colorado, 564 pp., Vol. 5 (of interest to analyst connected with manufacturing of 
food containers; stresses reports on metallurgical and ceramic problems). 

Paech, J , Tracey, M . V , eds, "Modern Methods of Plant Analysis," Springer, Berlin, 
1955-1956, 4 vols. 

Public Health Association, "Recommended Methods for the Microbiological Examina­
tion of Foods," Subcommittee on Methods for the Microbiological Examination of 
Foods of the American Public Health Association, 1958, 207 pp. (sampling and 
analyzing procedures for beverages, foods, spices; sanitation indexes, food poison­
ing microorganisms; culture media, stains, reagents, indicators described in 
appendix. 
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Snell, Foster D., Snell, C . T., Snell, C . Α., "Colorimetric Methods of Analysis Includ­
ing Photometric Methods," Vol. IIA, D. Van Nostrand Co., Princeton, N . J . , 1959, 
793 pp. (determination of various metallic or non-metallic elements, anions, or 
compounds; numerous methods of interest to food analyst)., 

Snell, Foster D., Snell, C. T., Snell, C. Α., "Colorimetric Methods of Analysis Includ­
ing Photometric Methods," Vol. I l l A, Organic Compounds I, D . Van Nostrand Co., 
Princeton, N . J . , 1961, 576 pp. (carotenoids, starch pectin). 

Tilgner, D . J . , "Analiza Organolepfyczna Zywnosci" (Organoleptic Analysis of 
Foods), Wydawnictwo Przemysl u Lekkiego i Spozywczego, Warsaw, Poland, 
1957, 364 pp. (in Polish; thorough treatment of theoretical and applied aspects of 
the organoleptic evaluation of foods). 

Triebold, Howard O., Aurand, Leonard W., "Food Composition and Analysis," D. 
Van Nostrand Co., Princeton, N . J . , 1963, 460 pp. (chemistry of foods in relation 
to their composition, processing effects, food laws and standards, flavoring agents, 
additives, contaminants ). 

U.S. Government Printing Office, "Composition of Foods, Raw, Processed, Prepared," 
Washington, p. C , 1963, 190 pp. 

Wallis, T. E. , "Analytical Microscopy, Its Aims and Methods in Relation to Foods, 
Water, Spices and Drugs," 3rd ed., Little, Brown, & Co., Boston, 1966, 226 pp. 

Journals 
Analyst, Society for Analytical Chemistry, W. Heffer & Sons Ltd. , 3-4 Petty Cury, 

Cambridge, England, 1876, monthly. 
Analytical Abstracts ( see Secondary Sources ). 
Analytical Chemistry, American Chemical Society, 1929, monthly (scientific journal; 

annual review of applications of analysis to various fields, including food). 
Annales des Falsifications et des Fraudes {see Broad-Coverage Literature Sources). 
Journal of the Association of Official Agricultural Chemists, Washington, D. C. ( May 

1917 to November 1919, not published), 1915, quarterly (scientific journal; soil 
analysis, fertilizer and agricultural products; news, book reviews). 

Journal of the Science of Food ana Agriculture, (see Broad-Coverage Literature 
Sources). 

Food Additives, Coforings, and Ffovorings 

Books 
American Spice Trade Association, " A Treasury of Spices," New York, 1956, 225 pp. 

(history of spice trade; statistics on imports, harvesting, shipping, consumption; 
standards and definitions ). 

Amos, A. J . , ed., "Pure Food and Pure Food Legislation," Butterworth, Inc., Wash­
ington, D. C , 1960, 167 pp. (world-wide pure food problems, international aspects 
of legislation, including U.S. additives and labeling). 

Bicknell, Franklin, "Chemicals in Your Food and in Farm Produce: Their Harmful 
Effects," Emerson Books, Inc., New York, 1961, 150+ pp. (useful in part, although 
very little of the cited information post dates 1955). 

Binsted, R., Devey, J . D. , and Dakin, J . C , "Pickle and Sauce Making," 2nd ed., 
Food Trade Press Ltd. , London, 1962, 274 pp. (advances since 1939 in technology 
of pickles, sauces, other vinegar products; manufacturing techniques, machinery, 
equipment, containers, recipes). 

Campbell Soup Co., "Flavor Chemistry Symposium—1961," Camden, N . J . , 1961, 
229 pp. (chemistry of flavors relative to meat, fish, dairy products, fats and oils, 
nutrition ). 

"Flavor Chemistry," A D V A N C E S I N C H E M I S T R Y SERIES 56, American Chemical Society, 
Washington, D. C , 1966. 

"Flavor Research and Food Acceptance," Reinhold Publishing Corp., New York, 
1958, 391 pp. (recent developments in sensory testing, consumer testing, psychology, 
physiology, chemistry). 

Food Protection Committee, Food and Nutrition Board, National Research Council, 
"Principles and Procedures for Evaluating the Safety of Food Additives," Wash­
ington, D. C. (Publication 750). 
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Goodwin, R. W. L , "Chemical Additives in Food," Little, Brown and C o , Boston, 
Mass, 1967, 128 pp. 

Gunderson, F. L . et al, "Food Standards and Definitions in the United States," 
Academic Press, New York, 1963. 

Gunther, F. A , "Residue Reviews," Academic Press, New York, 1962-1963, 2 vols. 
(pesticide residues, other foreign chemicals in foods and feeds. Vol I, flavor and 
quality changes in fruits, vegetables from pestimides, insecticide residues in oils; 
Vol. II includes infrared and ultraviolet spectrophotometry in assaying pesticide 
residues). 

Ikeda, Robert M , Crosby, Donald G , "Chemicals and the Food Industry," University 
of California Division of Agricultural Sciences, Berkeley, Cal i f , 1960, 127 pp. 
(potential use of chemicals in food production, processing, marketing; additives 
tabulated by categories and functions; data primarfly pre-1958). 

Information for Industry, Inc., "Food and Color Additives Directory," Washington, 
D . C , 1961, 5 vols, followed by subscrpition to monthly revision service (quick 
reference to government-sanctioned food and color additives). 

Judd, Deane B , "Color in Business, Science and Industry," Wiley & Sons, Inc., New 
York and London, 1952, 401 pp. (old, but first comprehensive reference on color 
measurement for food field; fundamentals of colorimetry, tools and techniques, 
color standards). 

Kare, M . R , Halpern, Β. P , eds, "The Physiological and Behavioral Aspects of 
Taste," University of Chicago Press, Chicago, 1961, 149 pp. (interdisciplinary 
approach to understanding gustatory mechanism in nutritive and metabolic proc­
esses of man and animals; sensory perception). 

Kaufman, Dale W , e d , "Sodium Chloride," Reinhold Publishing Corp, New York, 
1960, 744 pp. (sources, production, properties, uses of salt and brines). 

Arthur D. Little, Inc., Food Publications, "Symposium on Flavor Potentiation," 
Acorn Park, Cambridge, Mass, 1964 (papers on flavor potentiators: their develop­
ment, applications, chemistry, F D A implications, isolation, identification). 

Mackinney, Gordon, Little, Angela C , "Color of Foods," A V I Publishing C o , West-
port, Conn, 1962, 300+ pp. (color measurement from standpoint of vision and 
color perception; visible colors, reflectance, evaluation, tolerances, instrumentation). 

Manufacturing Chemists' Association, Inc., "Food Additives Manual," Washington, 
D. C , 1962, 18 pp> (federal laws for foods entering into interstate commerce; 
Federal Food, Drug and Cosmetic Act and its amendments). 

Matz, Samuel A , "Food Texture," AVI Publishing C o , Inc., Westport, Conn, 1962, 
286 pp. (ranges from structures that influence texture to effects of dehydration, 
radiation, cooking, canning on texture). 

Merory, Joseph, "Food Flavorings: Composition, Manufacture, and Use," 2nd e d , 
A V I Publishing C o , Inc., Westport, Conn, 1968, 482 pp. 

Mitchell, J . H , Jr. et al, eds, "Chemistry of Natural Food Flavors—A Symposium," 
(see Chemistry and Biology). 

Parry, John W , "Spices: Their Morphology, Histology and Chemistry," Chemical 
Publishing C o , New York, 1962, 226 pp. 

Rietz, Carl A , " A Guide to the Selection, Combination, and Cooking of Foods," 
Vol. 1, "Selection and Combination of Foods," 1961, 395 pp.; Vol. 2, "Cooking," 
1965, A V I Publishing C o , Westport, Conn, [new approach to flavor of foods 
(scale of flavor values permits comparative evaluation for single dishes, combina­
tions, or complete meals); basic concepts of organoleptic perception; various foods, 
including herbs and spices, described]. 

Schultz, H . W. et al, eds, "The Chemistry and Physiology of Flavors," A V I Publish­
ing C o , Westport, Conn , 1967, 552 pp. 

"Symposium on Flavor Potentiation," Arthur D. Little, Inc., Cambridge, Mass, 1964. 
"Texture in Foods," Society of Chemical Industry, London, Macmillan C o , New 

York, 1960, 184 pp., SCI Monograph 7 (physiological, psychological aspects of 
texture perception in mouth, rheological measurements). 

Tilgner, D. J , "Analiza Organolepfyczna Zywnosci (Organoleptic Analysis of Foods)," 
1957 (see Composition and Analysis). 

World Health Organization Technical Report, Joint F A O / W H O Expert Committee 
on Food Additives, "Food Additives," Ser. No. 129, 1957. 

Zotterman, Y , e d , "Olfaction and Taste," Macmillan C o , New York, 1963, 396 pp. 
(electrophysiological investigations and responses, taste functions and stimulations). 
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Journals 
American Perfumer and Aromatics (formerly American Perfumer and Essential Oil 

Review), Allured Publishing Corp., 418 North Austin Blvd., Oak Park, 111., 1906, 
monthly (taste, scent, odors). 

Coffee and Tea Industries and the Ffovor Field (see Coffee and Tea Industries). 
Food Chemical News, Louis Rothschild, Jr., 602-603 Warner Bldg., Washington 4, 

D. C , weekly (in-depth information on regulation of food additives, colors, pesti­
cides, allied products). 

Fritzsche Library Bulletin, Fritzsche Brothers, Inc., 76 Ninta Ave., New York 10011, 
1958, monthly (check-list of current literature; essential oils, aromatic chemicals, 
perfume, flavor materials, industry applications; sections on analytical methods, 
organoleptic problems and procedures). 

Journal of the American Oil Chemists' Society (formerly Chemists' Section, Cotton 
Oil Press, 1917-1924; Journal of the Oil and Fat Industries, 1924-1932; Oil and 
Soap, 1932-1947), American Oi l Chemists' Society, 35 East Wacker Dr., Chicago, 
111. 60601, 1917, monthly (preservatives, flavors, colors, vitamins, other chemicals 
in foods, abstracts, patents). 

Oléagineux; Revue Générale des Corps Gras et Derives (Continuation of Bulletin des 
Matières Grasses, published since 1917), Institut de Recherches pour les Huiles et 
Oléagineux, Société d'Editions Techniques Continentale, 8 Square Pétrarque, 
Paris 16e, France, 1946, monthly (scientific-technical-economic journal; abstracts, 
titles translated). 

Olearia; Rivista délie Materie Grasse, Associazione Nazionale dell' Industria Olearia, 
dei Grassi Saponi ed Affini, Via Tomacelli, n. 132, Rome, Italy, 1947, bimonthly 
(scientific-technical-economic journal; abstracts; classified by types of fats and oils). 

Quarterly Bulletin, Association of Food and Drug Officials of the U.S., P.O. Box 9095, 
Austin, Tex., 1937, quarterly (chemicals in foods, preservatives, flavors, colors, 
vitamins, food control, meat and meat packing, canning and preserving). 

Revue Française des Corps Gras, L'Institut des Corps Gras ( I T E R G ) ; 5 bd. de 
Latour-Maubourg, Paris 7, France; F. Kralikowski, 60 rue de Richelieu, Paris 2, 
France, 1954, monthly (scientific-technical-economic journal; abstracts, patents; 
oils, fats, waxes). 

Rivista Italiana délie Sostanze Grasse (formerly Olii Minerait, Grassi e Saponi, Colori 
e Vernici), Stazione Sperimentale per le Industrie degli Oli i e dei Grassi, Via C. 
Colombo 79, Milan, Italy, 1921, monthly (abstracts on fats, oils, paints, soaps). 

Rivista Italiana Essenze, Profumi, Piante Officinali, Olii Végétait, Saponi, Rivista 
Italiana Essenze, Profumi, Piante Officinali, Ol i i Vegetali, Saponi, Viale Coni 
Zugna 7, Milan, Italy, 1919, monthly (perfumes, soaps, oils, cosmetics, drugs). 

Seifen, Ole, Fette, Wachse, Verlag fiir Chemische Industrie, H . Ziolkowsky K G . , 
Beethovenstrasse 16, Augsburg, Germany, 1874, biweekly (soaps, oils, fats, waxes, 
cosmetics ). 

Yukagaku (Journal of Japan Oil Chemists' Society), Japan Oi l Chemists' Society, 
c/o Department ot Applied Chemistry, Faculty of Engineering, University of 
Tokyo, Japan, 1951, monthly. 

Selected Articles 
Hall , L . Α., "Chemicals: Twenty-five Years of Progress," Food Technol. 18 (9), 

131-134 (1964). 
Noonan, J . E. , "Where We Stand on Food Colors," Food Eng. 37 (1), 62-64 (1965). 
Pangborn, R. M . , "Sensory Evaluation of Foods: a Look Backward and Forward," 

Food Technol. 18 (9), 63-67 (1964). 

Toxicity 

Books 
Ayres, J . C , Kraft, Α. Α., Synder, Η. E. , Walker, H . W., eds., "Chemical and Bio­

logical Hazards in Food," Iowa State University Press, Ames, Iowa, 1962. 
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"Bacterial Food Poisoning and Its Control," University of Massachusetts, Dept. of 
Food Technology, Amherst, Mass., 39 pp. (Bulletin 493). 

Coon, J . M . , Maynard, Ε. Α., eds., "Problems in Toxicology," Experimental Biology, 
Chicago, 1960; Federation Proc. 19 (3), Part II (1960), 52 pp. (Papers of interest: 
"Food Additives and Natural Components" (W. I. Darby); "Our Man-Made 
Noxious Environment," Ε. M . K. (Geiling and W. DAguanno)] . 

Dack, G. M . , "Food Poisoning," University of Chicago Press, Chicago, 1956, 234+ 
pp. (biological and chemical food poisoning; literature of food poisoning analyzed 
critically and objectively). 

DeVries, A. P., "Dangers in Modern Foods," Chandler Book, Chicago, 1958, 68 pp. 
Dewberry, Ε. B., "Food Poisoning," 4th ed., Leonard H i l l Books, Ltd. , London, 1959. 
Gunther, Francis Α., éd., "Residue Reviews; Residues of Pesticides and Other Foreign 

Chemicals in Foods and Feeds," Vol. 1, Academic Press, New York, 1962, 162 pp. 
(cancer induction by pesticide residues, food additives; changes in flavor, quality 
of fruits, vegetables; analysis; properties of pesticide residues). 

Gunther, F. Α., Jeppon, L . R., "Modern Insecticides and World Food Production," 
Wiley & Sons, Inc., New York, 1960, 284 pp. (insects and pesticides; effects of 
pesticide residues). 

"Health Safety of Plastics Packaging Materials and Their Relation to the Food Addi­
tives Amendment of 1958," Dow Chemical Co., Plastics Dept., Midland, Mich., 
12 pp. 

Hughes, A. M . , "The Mites of Stored Food," Ministry of Agriculture, London, 1961, 
287 pp., Technical Publication 9 (classification and biology of mites ipr food 
technologists concerned with prevention and control of mites that may infest 
stored foods). 

Longgood, U . , "The Poisons in Your Food," Simon & Schuster, New York, 1960, 
277 pp. 

Nygren, B., "Phospholipase C-Producing Bacteria and Food Poisoning," Munksgaard, 
1962. 

Stewart, Corbet P., Stolman, Α., eds., "Toxicology: Mechanisms and Analytical Meth­
ods," Vol. 1, 1960, Vol. II, 1961, Academic Press, New York. 

Stolman, Abraham, ed., "Progress in Chemical Toxicology," Vol. I, 1963, Academic 
Press, New York. 

Tanner, Fred W., Tanner, L . P., "Foôd-Borne Infections and Intoxications," 2nd ed., 
Garrard Press, Champaign, 111., 1953. 

"The Use of Chemicals in Food Production, Processing, Storage and Distribution," 
National Academy of Sciences, National Research Council, Washington, D . C , 
16 pp. (Publication 887). 

World Health Organization, "Evaluation of the Toxicity of Pesticide Residues in 
Food," Rome, 1964, 172 pp. 

Nutrition 

Books 

"Advances in Protein Chemistry," Academic Press, New York, annual. 
Albanese, Anthony Α., éd., "Newer Methods of Nutritional Biochemistry," Academic 

Press, Inc., New York, 1963, 450 pp. (proteins, amino acids, enzyme activity, the 
Β vitamins, nutritional and biochemical aspects of carbohydrates). 

Albanese, Anthony Α., éd., "Protein and Amino Acid Nutrition," Academic Press, 
Inc., New York, 1959 (nutritional requirements, utilization of dietary proteins, 
effects on growth of adult tissue in vitro, methods of measuring nutritive value). 

Albritton, Errett C , ed., "Standard Values in Nutrition and Metabolism," McGregor & 
Werner, Inc., Dayton, Ohio, 1954, 380 pp., W A D C Technical Report 52-301 
( chemical components of foods and feeds, nutrient requirements of bacteria, yeasts, 
and other organisms; extensive bibliography, 160 tables of data). 

Bender, Arnold E. , "Dictionary of Nutrition and Food Technology," Academic Press, 
Inc., New York, 1960, 144 pp. (2,000 definitions related to nutrition, food manu­
facture and handling; references to detailed works). 

Bourne, G. H . , ed., Wilson, E. M . H . , ass't ed., "World Review of Nutrition and 
Dietetics," Pitman Medical Publishing Co., Ltd . , London, 1962, 247 pp., Vol. 3. 
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Bourne, G. H , Kidder, G. W , eds, "Biochemistry and Physiology of Nutrition/' 
Academic Press, Inc., New York, 1953, 2 vols, (comprehensive treatise, useful 
reference; history of science of nutrition and vitamins). 

Burgess, Anne, Dean, R. F. A , eds, "Malnutrition and Food Habits," Tavistock 
Publications, London, 1962. 

Burton, Benjamin T , "Heinz Handbook of Nutrition: A Comprehensive Treatise on 
Nutrition in Health and Disease," McGraw-Hill Book Co., New York, 1959 (basic 
physiology and biochemistry of food intake, food toxicology, public health 
nutrition ). 

Cambridge University Press, "Food for Survival after a Disaster," New York, 1959, 
90 pp. 

Central Institute for Nutrition and Food Research T N O , "Food and Nutrition Re­
search in the Netherlands," Utrecht, The Netherlands, 1960. 

Chaney, Margaret S , "Nutrition," Houghton Mifflin C o , Boston, 1960. 
Committee on Amino Acids, "Evaluation of Protein Nutrition," National Research 

Council, Washington, D. C , 1959, 61 pp., Publication 711. 
Cooper, Lenna F , Barber, Edith M , Mitchell, Helen S , Rynbergen, Henderika J , 

"Nutrition in Health and Disease," 13th ed , J . B. Lippincott C o , Philadelphia, 
1958. 

Desrosier, Norman W , "Attack on Starvation," A V I Publishing C o , Westport, Conn, 
1961, 320 pp. 

Galdston, Iago, ed , "Human Nutrition: Historic and Scientific," International Uni ­
versities Press, New York, 1960, 321 pp., Vol. 16. 

Goldblith, S. A , Josyln, M . A , eds. Milestones in Nutrition," AVI Publishing C o , 
Westport, Conn, 1964. 

Great Britain Ministry of Agriculture, "Manual of Nutrition," 6th e d , British Infor­
mation Services, New York, 1961. 

Haller, Albert von (translated by Bernays, H . F , Heller, J . ) , "The Vitamin Hunters," 
Chilton C o , Philadelphia, 1962 ( history of nutrition; world-wide trends ). 

Herting, D. C. et al, compilers, "Annotated Bibliography of Vitamin E , " The Na­
tional Vitamin Foundation, New York, 1961, Vol. V , 1958-1960 (abstracts of more 
than 1100 articles serve as valuable lead to widely scattered literature on 
Vitamin E ) . 

Martin, Ethel Austin, "Nutrition in Action," Holt, Rinehart, & Winston, New York, 
1963. 

McLester, James S , "Nutrition and Diet in Health and Disease," 6th e d , W. B. 
Saunders C o , Philadelphia, 1954. 

National Academy of Sciences—National Research Council, "Progress in Meeting 
Protein Needs of Infants and Preschool Children," Washington, D. C , 1961, 569 
pp. (Publication 843). 

Sebrell, W. H , Harris, R. S , eds, "The Vitamins," 2nd e d . Academic Press, Inc., 
New York, 1967, Vol. I. 

Sherman, Henry C , "Essentials of Nutrition," 4th ed , Macmillan C o , New York, 
1957, 505 pp. (advances and theories in nutrition and dietetics reviewed for 
management personnel ). 

Stevenson, Gladys T , Miller, Cora, "Introduction to Foods and Nutrition," Wiley & 
Sons, Inc., New York, 1960, 517 pp. 

"Symposium on Proteins," Chemical Research Dept. and Society of Biological Chem­
ists, India, 1960. 

Taylor, C. M , Macleod, G , Swartz, M . B , "Foundations of Nutrition," 5th ed., 
Macmillan C o , New York, 1956. 

U.S. Institute of Home Economics, "Food Guide for Older Folks," Washington, D. C , 
1959, 16 pp. 

Wilson, E. D , Fisher, K. H , Fuqua, M . E , "Principles of Nutrition," Wiley & Sons, 
Inc., New York, 1959, 483 pp. 

Young, John R , " A n Experimental Inquiry into the Principles of Nutrition and the 
Digestive Process," University of Illinois Press, Urbana, 1959, 74 pp. (facsimile of 
an important 1803 thesis to Medical Faculty, University of Pennsylania ). 

Journals 
Acta Vitaminologica: Rivista Internazionale di Vitaminologia e Di Enzimologia, Acta 

Vitaminologica, Viale Abruzzi, 94, Milan, Italy, 1947, bimonthly. 
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American Journal of Clinical Nutrition, American Journal of Medicine, Inc., New 
York, 1952, bimonthly (practical application of nutritional theories). 

American Journal of Public Health, American Public Health Association, 466 Lexing­
ton Ave., New York, 10017, 1911, monthly (chemistry and nutrition). 

Annales de la Nutrition et de VAlimentation, Centre National de Recherche Scien­
tifique, Service des Pubbications du C.N.R.S., 13 Quai Anatole-France, Paris (7e), 
France, 1947, bimonthly (nutrition, physiology, biology, chemical composition of 
food products, their properties; literature review; some articles in English). 

Archivos Venezolanos de Nutricion, Instituto Nacional de Nutricion, Esquina del 
Carmen, Caracas, Venezuela, 1950, semiannually. 

Arquivos Brasieilros de Nutricâo, Instituto de Nutricao, Universidade do Brasil, Rio de 
Janeiro, Brazil, 1944, semiannually. 

Bitamin, Vitamins, Japan Vitamin Society, c/o Dept. of Industrial Chemistry, Faculty 
of Engineering, Kyoto University, Sakyo-ku, Kyoto, Japan, 1949, monthly. 

Borden s Review of Nutrition Research (see Secondary Sources). 
British Journal of Nutrition, Cambridge University Press, 200 Euston Rd., London 

W . l , Eng., 1947, quarterly. 
Bulletin de la Société Scientifique d'Hygiène Alimentaire; ΐAlimentation et la Vie, 

J . Lanore, 12 Rue Oudinot, Paris 7, France, 1905, quarterly. 
Canadian Bulletin on Nutrition, Nutrition Division, Dept. of National Health and 

Welfare, Ottawa, Ontario, Canada, 1951, irregular. 
Ernaehrungs-Umschau; Zeitschrift ùber die Ernàhrung des Gesunden und Kranken 

(Deutsche Gesellschaft für Ernàhrung Ε. V. , Bonn), Umschau Verlag, Frankfurt 
am Main, Germany, 1952, bimonthly. 

Federation Proceedings, Federation of American Societies for Experimental Biology, 
9650 Wisconsin Ave., Washington, D. C. 20014, Vol. 17, 1958, quarterly (pub­
lishes papers of the American Institute of Nutrition). 

Internationale Zeitschrift für Vitaminforschung (International Review of Vitamin 
Research), Verlag Hans Huber, Marktgasse 9, Bern, Switzerland, 1932, quarterly. 

Japanese Journal of Nutrition (Eiyogaku Zasshi), Japan Publications Trading Co., 
Ltd. , Central P.O. Box 722, Tokyo, Japan, 1941, bimonthly. 

Journal of Applied Nutrition, International College of Applied Nutrition, 7046 Holly­
wood Blvd., Suite 503, Hollywood 28, California (Vol. 14, 1961), 1947, irregular. 

Journal of Biological Chemistry, American Society of Biological Chemists, 428 E. 
Preston St., Baltimore, Md. , 1905, monthly. 

Journal of Home Economics, American Home Economics Association, 1600 - 20th St., 
N.W., Washington 9, D. C , 1909, monthly (except July and August). 

Journal of Nutrition, American Institute of Nutrition, Wistar Institute of Anatomy 
and Biology, 36th St. at Spruce, Philadelphia, Pa., 1928, monthly (broad coverage 
of nutrition, plant foods and their products, foodstuffs). 

Journal of Physiology, Cambridge University Press, 200 Euston Rd., London W . l , 
Eng., 1878, 3/year. 

Journal of the American Dietetic Association (Forerunners: Chicago Dietitian, May-
June 1924; Bulletin of the American Dietetic Association, August-September 1924), 
620 North Michigan Ave., Chicago 60611, 1925, monthly (scientific research 
articles, news, abstracts). 

Journal of the American Medical Association, 535 N . Dearborn St., Chicago. 
Journal of the Japanese Society of Food and Nutrition (Eiyo To Shokuryo), Charles 

E. Turtle Co., Tokyo, Japan, 1947, bimonthly (see also Broad-Coverage Literature 
Sources). 

Journal of Vitaminology (Vitamin Society of Japan), Biochemical Institute, Kyoto 
Prefectural University School of Medicine, Kawara-Machi, Nishijin, Kyoto, Japan, 
1954, quarterly. 

L und E: Osterreichisches Zentralorgan für Lebensmittel und Ernàhrung, L und E , 
Am Heumarkt 12, Vienna 3, Austria, 1948, monthly. 

Minerva Dietologica, Edizioni Minerva Medica, Corso Bramante 83/85, Turin, Italy, 
1961, quarterly. 

Nutrition Abstracts and Reviews (see Secondary Sources). 
Nutrition Abstracts and Reviews (see Broad-Coverage Literature Sources). 
Nutrition Information Abstracts, Nutrition Information Centre, Vitamins Ltd. , Upper 

Mall , London W.6, England, 1946, bimonthly. 
Nutrition Reviews, Nutrition Foundation, Inc., 99 Park Ave., New York 10016, 1943, 

monthly (scientific journal; clinical and experimental nutrition, book reviews). 
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Proceedings of the Nutrition Society, Cambridge University Press, 200 Euston R d , 
London W l , 1944, semiannually (supplement to British Journal of Nutrition; 
publishes transactions of the Society and international organizations). 

Société Scientifique d'Hygiène Alimentaire et d'Alimentation Rationnelle Bulletin, 
Paris (1911 to 1946, Bulletin de h Société Scientifique d'Hygiène Alimentaire et 
d'Alimentation de l'Homme; 1947 to 1949, known as Alimentation et la Vie. Fore­
runner, 1904 to 1909, Revue de la Société Scientifique d'Hygiène Alimentaire), 
1911, 22/year (scientific journal; nutrition, food chemistry, book reviews, abstracts 
of journal articles). 

Vitamin Abstracts ( see Secondary Sources ). 
Vitamins, Nippon Vitamin Gakkai, Kogyo Kagaku Kyoshitsu, Faculty of Engineering, 

Kyoto University, Kyoto, Japan. 
Voprosy Pitaniya (Nutrition Problems), Akademiia Meditsinskikh Nauk SSSR, Insti­

tute Pitaniya, Moscow, 1932, bimonthly (scientific articles, reviews on various 
nutritional topics). 

Vyziva Lidu (The People and Nutrition), Spolecnost Pro Racionalni Vyzivu, Praha, 
Narodni Trida 24, Prague II, Czechoslovakia, 1946, monthly (scientific journal of 
Society for Rational Nutrition; news, book reviews. Monthly supplement: Vyziva ν 
Rodine ). 

Zeitschrift für Ernahrungswissenschaft (Journal of Nutritional Science), Dr. Dietrich 
Steinkopff Verlag, Saalbaustrasse 12, Darmstadt, Germany, 1960, irregular. 

Zeitschrift fiir Vitamin-, Hormon- und Fermentforschung, Verlag Urban & Schwarzen-
berg GmbH, Frankgasse 4, Vienna, Austria, 1947, irregular. 

Review Articles 

Bender, E. A , "Highlights of Nutrition—1962," Food Mfg. 38, 350-356 (1963). 
Morgan, A. F , "Interactions of Food Technology with Nutrition During the Last 

Twenty-five Years," Food Technol. 18 (9), 68-72 (1964). 

Packaging and Canning 

Books 

Baumgartner, J . G , Hersom, A. C , "Canned Foods: An Introduction to Their Micro­
biology," 4th ed , J . A. Churchill, 1956, 291 pp. (factors causing contamination and 
spoilage, prevention, examination of raw materials and finished cans). 

Binsted, Raymond, Devey, James P , "Soup Manufacture—Canning, Dehydration and 
Quick Freezing," rev. ed . Food Trade Press, London, 1960, 166 pp. (raw mate­
rials, formulas, manufacturing procedures, equipment, machinery). 

Ball, C. Olin, Olson, F. C. W , "Sterilization in Food Technology," (see Technology, 
Processing, Preservation, Sanitation and Quality Control). 

Budd, Nelson A , "The Canning Industry," Bellman Publishing C o , Cambridge, Mass, 
1959, 36 pp. (Monograph 99; vocational guide series on various professions in 
food industry ). 

Goldblith, S. A , Joslyn, M . A , Nickerson, J . T. R , "Introduction to Thermal Process­
ing of Foods," (see Technology, Processing, Preservation, Sanitation and Quality 
Control). 

Heiss, R , "Fortschritte der Verfahrenstecknik in der Verpackungs- und Lebensmittel-
industrie" (Advances in Processing Techniques in the Packaging and Food Indus­
try), P. Keppler, Verlag K G , Baden-Baden and Frankfurt am Main, 1962, 170 pp. 
(good review of packaging, less satisfactory review of technology). 

Hersom, A. C , Hulland, E. D , "Canned Foods: An Introduction to Their Micro­
biology," Chemical Publishing C o , Inc., New York, 1964, 291 pp. 

Herzka, A , Pickthall, J , "Pressurized Packaging (Aerosols)," 2nd e d , Butterworth & 
C o , London, 1961, 509 pp. (reviews components of pressurized packaging. One 
chapter on food; others on legal requirements, relevant patents, suppliers). 

Lock, Arthur, "Practical Canning," 2nd ed . Food Trade Press, L t d , London, 1960, 
299 pp. (canning of fruits and vegetables, mostly British practices). 
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Nehring, Peter and Krause, Hans, "Konserventichnisches Taschenbuch der Obst-und 
Gemuseverwertungsindustrie," 14th ed. (Canned Goods Handbook for Fruits and 
Vegetables), Gunter Hempel, Braunschweig, Germany, 1963, 1224 pp. (basic 
principles and applied engineering aspects; food laws, statistics, German organiza­
tions serving processing field). 

Rogers, J . L . , " A Course in Canning," 4th ed., Food Trade Press, Ltd. , 7 Garrick St., 
London WC2, England, 1966, 112 pp. 

Journals 
Australian Food Manufacture and Distributor, Lawrence Publishing Co., Pty. Ltd. , 

Melbourne-Sydney, 13-31 Barrett St., Kensington, Victoria, Australia, 1931, monthly 
(see also: Broad-Coverage Literature Sources) (technical journal of Australian 
Canning Association; production technology, processing, packaging, quality control, 
marketing ). 

Australian Journal of Agricultural Research, Commonwealth Scientific and Industrial 
Research Organization, 314 Albert St., East Melbourne C.2, Australia, 1950, 
bimonthly (canning and preserving). 

Canner/Packer [formerly Canner and Dried Fruit Packer, 1895 to 1915; Canner, 
1916-1956; Canner and Freezer, 1957-1958 (No. 6 ) ] , Vance Publishing Corp., 
300 West Adams St., Chicago, 111., Vol. 127, 1958, monthly plus a Year Book 
( technical-economic journal; fruits, vegetables, other products ). 

Canning and Packing (formerly Canning Industry and Packing Trades Gazette, 1931-
1939. Combined with Tin Printer and Box Maker; volumes numbered in sequence), 
Canning Publications, 28 Monument St., London EC3 , 1931, monthly (technical-
economic journal; industry surveys, English and American patent abstracts). 

Canning Trade (formerly Trade, 1878-1904; Canned Goods Trade, 1904-1912), 
Canning Trade, Inc., 2619 Maryland Ave., Baltimore, Md. , 1878, weekly. 

Canning Trade Almanac, a statistical handbook, Canning Trade, Inc., Baltimore, M d . 
Food and Drug Packaging, Magazines for Industry, Inc., 777 Third Ave., New York 

10017, 1959, biweekly. 
Food, Drug, Cosmetic Law Journal, Commerce Clearing House, 4025 W. Peterson 

Ave., Chicago, 111. 60646. 1946, monthly (canning and preserving). 
Food Engineering (see Broad-Coverage Literature Sources). 
Food Field Reporter, Gaylin Co., 14 S. Harrison St., East Orange, N . J . , 1933, fort­

nightly (food industry's marketing newspaper). 
Food Preservation Quarterly, Division of Food Preservation, Commonwealth Scientific 

and Industrial Research Organization, Ryde, N.S.W., Australia (canning and 
preserving). 

Food Processing (see Broad-Coverage Literature Sources). 
Food Processing and Marketing (formerly, Food Processing and Packaging). 

Tothill Press, Ltd. , 33 Tothill St., Westminster, London SW1, 1931, monthly. 
Fruit Intelligence, Commonwealth Economic Committee, Marlborough House, Pall 

Mal l , London, SW1, monthly (statistics, trade in canned foods). 
Glass Packer, Ogden Publishing Co., 55 W. 42nd St., New York 10036, 1921, monthly. 
Good Packaging, Pacific Trade Journals, 171 Second St., San Francisco, Calif., 1940, 

monthly. 
Industria Conserve (see Broad-Coverage Literature Sources). 
Journal of Commerce, 80 Varick St., New York, daily. 
Konservnaya i OvoshchesushiVnaya Promyshlennost' (Canned and Dried Vegetable 

Industry), Pishchepromizdat, Moscow, USSR, monthly (abstracts from Soviet lit­
erature on canning, food products, vegetable drying). 

Modern Packaging, Modern Packaging Corp., 575 Madison Ave., New York 10022, 
1927, monthly (technical-economic journal; abstracts of significant articles from 
foreign journals). 

Obaly, The Packaging Institute, Na Belidle 21, Prague-Smichov, Czechoslovakia, 
1954, bimonthly (scientific-technical journal). 

Package Engineering, Angus J . Ray Publishing Co., Chicago, 111., 1956, monthly 
(free to engineering and technical personnel concerned with research and de­
velopment ). 

Packaging, Green Publications, Inc., 75 East Wacker Drive, Chicago, 111., 1932, 
monthly. 

Packaging, Tudor Press, 75 Carter Lane, London EC4, 1930, monthly (occasional 
articles, machinery descriptions). 

 P
ub

lic
at

io
n 

D
at

e:
 J

an
ua

ry
 1

, 1
96

8 
| d

oi
: 1

0.
10

21
/b

a-
19

68
-0

07
8.

ch
04

0

In Literature of Chemical Technology; Smith, J.; 
Advances in Chemistry; American Chemical Society: Washington, DC, 1968. 



40. V A L E R i A N D W A D L E R Food Industries 697 

Packaging Abstracts, Pergamon Press, L t d , 4 Fitzroy S q , London W l , 1943, monthly 
(published by Printing, Packaging and Allied Trades Research Association from 
a review of some 200 journals and books). 

Packaging Digest, 1030 East Northwest Highway, Mount Prospect, 111. 60058, 1963, 
bimonthly. 

Packaging Review, Harlequin Press, London, 1897, monthly (packaging technology 
and design). 

Packing and Shipping, Bonnell Publications Inc., Plainfield, N . J , 1876, monthly 
(industrial packaging). 

Survey of Literature, Research Department, Metal Box C o , L t d , Kendal A v e , 
Westfields Road, Acton, London W3, 1950, monthly (gratis). 

Techniques d'Emballage, Institut Français l'Emballage et du Conditionnement, 105 
Boulevard Suchet, Paris 16, France, 1954, monthly. 

Tidskrift Fur Hermetikindustri, Organ fiir de Norske Hermetikfabrikkers Lands-
foreningen, Stavanger, Norge, 1916, monthly [technical-economic journal of Asso­
ciation of Norwegian Manufacturers and Canners; foreign trade, industry surveys 
(mainly fish)]. 

Tidskriftsoversikt (card format), Oy Keskuslaboratorio - Centrallaboratorium A B , 
Literaturtansten, Box 136, Helsinki, Finland, weekly. 

Tidskriftsoversigt (card format), Den Danske Emballageinstitut, Vimmelskaftet 42, 
Copenhagen K. Denmark, 1952, monthly ( gratis ). 

Miscellaneous Publications 
American Ceramic Society, "Advances in Glass Technology," Plenum Press, New York 

(technical papers of 6th International Congress on Glass, July 8-14, Washington, 
D. C , 1962). 

Can Manufacturers Institute, Washington, D. C , "The Metal Can/Its Past, Present 
and Future" (42-page history, description of can making processes, cans for vari­
ous products). 

The Canning Trade, Baltimore, M d , " A Complete Course in Canning," 8th e d , 
1958 (history; handling, processing, packaging directions; recipes, plant layouts). 

DuPont, Ε. I. de Nemours & C o , Wilmington, D e l , "Properties and Uses of DuPont 
Cellophane," December 1960. 

Encyclopaedia Britannica, Inc., Chicago, 111, "Canning Industry (Britannica Book 
of the Year)" (annual summary of production, consumption and developments in 
the U.S. canning industry). 

General American Transportation Corp, M R D D i v , 7501 North Natchez A v e , Niles 
48, 111, "Packaging and Processing of Foods in Flexible Pouches," 1963. 

Glass Container Manufacturers Institute, Inc., New York, "Glass Containers" (statis­
tical and economic account of glass packaging in the United States). 

Glass Container Manufacturers Institute, Inc., New York, "The Story of Glass Con­
tainers." 

Judge, Edward E , 9 Court Street, Westminster, M d , "The Almanac of the Canning, 
Freezing, Preserving Industries," 470 pp. (annual compilation of basic refs; lists 
associations, conventions; regulations, standards; labeling, packaging). 

Modern Packaging, 770 Lexington A v e , New York 10021, "Modern Packaging 
Encyclopedia," 1965, 833 pp. 

National Canners Association, Information Division, Washington, D. C , "The ABC's 
of Canned Foods," 1955 (economics, history, contributions to health). 

National Canners Association, Information Division, Washington, D. C , "Interesting 
Facts about Canned Foods," 1960 (answers the 36 most frequently asked questions 
about canned foods). 

National Canners Association, Division of Statistics and Economics, Washington, 
D. C , "Canned Food Pack Statistics" (annual summary of packs of canned fruits, 
vegetables, and juices reported by state, can size and style of pack; historical data 
for each item ). 

National Canners Association, Division of Statistics and Economics, Washington, 
D. C , "Canners' Statistical Handbook" (loose-leaf compendium, information on 
the crop, canned products, carryover and monthly shipments, per capita consump­
tion, price indexes, canning seasons, principal geographic areas canning each 
product, and other canning industry data). 
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National Canners Association, Research Laboratory, Washington, D. C , " A n Informa­
tion Bulletin on Retort Operation, , , Bulletin 32-L, 1959, 1st ed. (principles and 
practices for correct retort operation). 

National Canners Association, 1133 20th St., N.W., Washington, D. C. 20036 "Proc­
esses for Low-Acid Canned Foods in Glass Containers/' Bulletin 30-L, 3rd ed., 
1963; 9th ed., 1962, Bulletin 26-L ("Metal Containers") (information on the time 
and temperature for canning low-acid foods in commercial establishments). 

National Canners Association, Compilers, "Canners Directory, 1961-62" (Controlled 
circulation to N C A members) (canning industry associations; commodities index; 
guide to "who packs what"). 

National Canners Association, "References on Statistical Quality Control in Food 
Processing." 

National Research Council, Food Protection Committee, Food and Nutrition Board, 
Washington, "Food-Packaging Materials: Their Composition and Uses," 1958, 48 
pp. (Publication 645). 

Packaging Institute, Inc., New York, "Glossary of Packaging Terms," 3rd ed., 1961. 
Tothill Press, Ltd. , London, "Food Processing and Packaging Directory," published 

every two years since 1954. 
U.S. Dept. of Agriculture, Economic Research Service, Washington, D. C , "The 

Feasibility of Expanding the Sweetpotato Canning Industry in the South," Market­
ing Research Report No. 603, 1963. 

U.S. Dept. of Agriculture, Agricultural Marketing Service, Transportation & Facilities 
Research Div., Washington, D. C , "New Shipping Containers for Cantaloupes," 
Marketing Research Report No. 459. 

U.S. Dept. of Commerce, Business and Defense Services Administration, Washington, 
D. C , "Containers and Packaging Industry Report," quarterly (statistics and 
analysis of production, shipments, distribution, inventories; related data for impor­
tant subdivisions of paper, board, tubes, glass, and metal containers; regional 
reports on container trends and current conditions ). 

U.S. Dept. of Commerce, "Facts for Industry," monthly (production and shipments 
of "Closures for Glass Containers and Crowns," "Glass Containers," and "Metal 
Cans" ). 

U.S. Dept. of Health, Education, and Welfare, Food and Drug Administration, 
Washington, D. C , "The Requirements of the Federal Food, Drue and Cosmetic 
Act," 1961 (rev.) (all basic legal requirements, including labeling). 

Vance Publishing Corp., Chicago, 111., "Campbell's Book," 3rd ed., 1950 (formulas, 
methods, processes for canning, preserving and pickling). 

Selected Articles 
Burton, L . V. , "Protective Packaging Progress." in "Food Processing Operations," 

Vol. I l l , Chap. 56. 
Anderson, A. H . , "Past, Present, and Future of Packaging Processed Foods," Food 

Technol 18 (9), 153-158 (1964). 

Baking and Milling Industries 

Books 
Amendola, Joseph, "Bakers' Manual," rev. ed., Hayden Book Co., New York, 1960. 
Anderson, J . Ansel, ed., "Enzymes and Their Role in Wheat Technology," American 

Association of Cereal Chemists, Interscience Publishers, New York, 1946, Mono­
graph Vol. I. 

Anderson, J . Α., Alcock, A. W., eds., "Storage of Cereal Grains and Their Products," 
American Association of Cereal Chemists, St. Paul, Minn., 1954, 515 pp. (methods 
of controlling cereal storage problems). 

Association of Operative Millers, "Cereal Millers Handbook," 639 Board of Trade 
Building, Kansas City, Mo., 1963, 446 pp., Vol. I (engineering data for the cereal 
industry). 

Bennion, Edmund B., "Breadmaking: Its Principles and Practice," 3rd ed., Oxford 
University Press, New York, 1954. 

Committee of Revision, A A C C , Inc., M . M . MacMasters, Chairman, compilers, 
"Cereal Laboratory Methods," American Association of Cereal Chemists, St. Paul, 
Minn., 1962 (loose-leaf for continuing revisions rather than every five to 10 years). 
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Cook, A. H . , "Barley and Malt: Biology, Biochemistry and Technology," Academic 
Press, Inc., New York, 1962, 740 pp. (broad coverage: botany of barley plant, 
evolution of new plant varieties, chemical nature of substances forming barley and 
malt, biological transformations involved in malting, related problems). 

Daniel, A . R., "Bakery Materials and Methods," 4th ed., rev., Maclaren & Sons, Ltd. , 
London, 1963. 

Dean, K. J . et ah, "Physics and Chemistry of Baking," Maclaren & Sons, Ltd. , London, 
1963. 

Gehle, H . , "Wheat Conditioning," Miag, Braunschweig, Germany, 1952. 
Harrel, C. G., Thelen, R. J . , Compilers, "Conversion Factors and Technical Data 

for the Food Industry," 6th ed., Burgess Publishing Co., Minneapolis, Minn., 1959, 
1426 pp. ( foods and ingredients; general bakery data; plant and plant equipment; 
nutrition; temperatures; emphasizes cereals and baked products, but handy refer­
ence for all food workers). 

Hlynka, I., "Wheat—Chemistry and Technology," American Association of Cereal 
Chemists, St. Paul, Minn., 1964, 603 pp. 

Horder, Lord, Dodd, Charles, Moran, T., "Bread," Constable & Co., Ltd. , London, 
and Longmans, Green, & Co., Toronto, 1954, 185 pp. (history, agronomic aspects 
of wheat, flour and bread, milling and baking, improving agents, nutritive aspects). 

Hummel, Charles, "Macaroni Products—Manufacture, Processing and Packing," Food 
Trade Press, Ltd. , London, 1966, 287 pp. 

Kent-Jones, D . W., Amos, A. J . , "Modern Cereal Chemistry," Northern Publishing 
Co., Ltd. , Liverpool, 1957, 6th ed., A V I , 1967, 725 pp. 

Kessler, G. T., "Mil l ing Phrases and Definitions," Miag, Braunschweig, Germany, 1954. 
Lockwood, J . F., "Flour Mill ing," 3rd ed., Northern Publishing Co., Ltd. , Liverpool, 

England, 1952. 
Matz, S. Α., "Cookie and Cracker Technology," A V I Publishing Co., Westport, Conn., 

1968, 320 pp. 
Matz, S. Α., éd., "Bakery Technology and Engineering," A V I Publishing Co., West-

port, Conn., 1960, 650 pp. (raw materials, fundamental techniques applied to 
doughs and batters; procedures and equipment for handling, processing, packaging; 
covers automation, continuous breadmaking, canning and freezing of baked goods; 
quality testing, baking laboratory). 

Matz, S. Α., éd., "The Chemistry and Technology of Cereals as Food and Feed," A V I 
Publishing Co., Westport, Conn., 1959, 732 pp. (grain composition, character; 
processing methods, production procedures; chemical, physical, physiological prop­
erties of cereal components and products; nutritional values). 

Pannschar, William G., "Baking in America," Northwestern University Press, Evans-
ton, 111., 1956, 2 vols. (Vol. I, Economic Development; Vol. II, Market Organiza­
tion and Competition). 

Peterson, R. F., "Wheat," Wiley & Sons, Inc., New York, 1965. 
Pyler, Ernst John, "Baking Science and Technology," Siebel Publishing Co., Chicago, 

111., 1952, Vols. I and II. 
Pyler, Ernst John, "Our Daily Bread," Siebel Pubhshing Co., Chicago, 111., 1958, 

157 pp. (manufacture, ingredients, nutritive value of enriched white bread; history 
of baking, chemical and physical composition of wheat and flour, milling). 

Q M Food and Container Institute Surveys of Progress on Military Subsistence Prob­
lems, "Stability of Shortenings in Cereal and Baked Products," Series I, No. 2, 
"Food Stability," 1953. 

Society of Chemical Industry, "Physico-Chemical Properties of Proteins with Special 
Reference to Wheat Proteins," Macmillan Co., New York, 1959, 95 pp., (Mono­
graph 6). 

Society of Chemical Industry, "Recent Advances in Processing Cereals," Gordon & 
Breach Science Publishers, New York, 1962, 199 pu. (SCI Monograph 16). 

Steen, Herman, "Flour Milling in America," T. S. Denison & Co., Minneapolis, Minn., 
1963. 

Storck, John, Teague, Walter D., "Flour for Man's Bread—A History of Mil l ing," 
University of Minnesota Press, Minneapolis, 1952. 

Sultan, W. J . , "Practical Baking," AVI Publishing Co., Westport, Conn., 1965, 480 pp. 
Third International Bread Congress, "Congress Report," Hamburg, Granum-Verlag, 

Detmold, 1955, 310 pp. [nutrition, milling and baking technology; International 
Standardization Committee (standards for evaluating food grains) discussed]. 
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University of Florida Press (Caribbean Commission), "Cereals and Cereal Prepara­
tions," Gainesville, F l a , 1955. 

Urie, Alexander, Hulse, J . H , "The Science, Raw Materials and Hygiene of Baking," 
MacDonald & Evans, L t d , London, 1952, 465 pp. (technology; scientific principles; 
baking processes; raw materials, their origin, nature, composition; hygiene; nutri­
tion. More applicable to British practices, but useful for U.S. workers). 

Wheat Flour Institute, "From Wheat to Flour," Chicago, 111, 36 pp. (history up to 
mid-1950's). 

Journals and Abstracting Services 
American Independence Baker, American Bakers Publishing C o , 2420 Sedgwick A v e , 

Bronx, New York 10468, 1909, semimonthly. 
American Miller (now merged with Northwestern Miller}, Miller Publishing C o , 

Minneapolis, M i n n , 1873, fortnightly (American baking industry technology and 
economics ). 

American Miller and Processor, National Provisioner, Inc., 15 W. Huron St , Chicago, 
111. (formerly American Miller, 1873-1930; National Miller and American Miller, 
1930-1931; National and American Miller, 1931-1934; American Miller, 1935-
1943), 1873, monthly (technical-economic journal of the milling industry; cereal 
technology ). 

Australasian Baker and Millers' Journal, Sydney & Melbourne Publishing C o , Pty. 
L t d , 29 Alberta St , Sydney, Australia, 1897, monthly (technical-economic journal; 
technology, production, packaging, marketing). 

Backer und Konditor, V E B Fachbuchverlag, Karl-Heine-Str. 16, 7031 Leipzig, 
Germany, 1947, monthly (technical-economic journal of bread, pastry production 
in East Germany). 

Baker, Trade Publications, L t d , John Adam House, 17-19 John Adam St , London 
WC2, Institute of British Bakers, London, 1877, monthly (includes some book 
reviews and trade literature). 

Baker and Confectioner, Stamford House, 6516 Turnmill S t , London E C 1 , 1892, 
weekly. 

Bakers' and Confectioners' Journal, Bakery and Confectionery Workers' International 
Union of America, Washington, D. C , 1895, monthly. 

Bakers Digest, Siebel Publishing C o , 4405 West Peterson St , Chicago, 111, 1926, 
bimonthly ( technology, quality control, analysis, sanitation, news, limited abstracts ). 

Bakers' Helper (see Baking Industry). 
Bakers Review, Miller Publishing C o , Box 67, Minneapolis, Minn. 55440, 1889, 

monthly (free to owners, executives, and production personnel of all U.S. bakery 
manufacturers ). 

Bakers Weekly, American Trade Publishing C o , 71 Vanderbilt A v e , New York, 
Ν. Y. 10017, 1904, weekly (technical-economic information journal). 

Baking Abstracts ( see Secondary Sources ). 
Baking Industry, Harold E . Snyder, Clissold Publishing C o , 105 W. Adams St , 

Chicago, 111. 60603, 1887, biweekly (technical-economic journal). 
Biscuit and Cracker Baker (formerly Cracker Baker, 1912-1949), American Trade 

Publishing C o , monthly (technical-economic journal; production problems, news, 
abstracts ). 

Boulanger Pâtissier, Presse Corporative Française, 5 rue d'Argout, Paris ( 2e ), France, 
1932, monthly (technical-economic journal. Part I, notes economics, market trends, 
conferences, legislation; Part II, recipes, packaging designs). 

British Baker, Maclaren & Sons L t d , Box 109, Croydon, Surrey, Eng., 1885, weekly. 
British Baking Industries Research Association. Abstracts (see: Baking Abstracts). 
Brot und Gebàck (formerly Getreide, Mehl und Brot, 1947-1951), Wissenschaftlicher 

Bâckerei- und Konditorei Verlag, Bochum, East Germany, monthly (scientific-tech­
nical publication of the scientific institute studying grain and grain products, yeast 
and bakery production). 

Bulletin des Anciens Elevés de l'Ecole Française de Meunerie, Paris, 1936, semi­
monthly (scientific-technical-economic journal of the milling industry; analysis, 
physiology, biochemistry, news, abstracts). 

Canadian Baker (formerly Canadian Baker and Confectioner), Maclean Hunter Pub­
lishing C o , 481 University Ave , Toronto 2, Canada, 1888, monthly (baking and 
pastry industry problems, economics, technology, production). 
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Canadian Grain Journal, Miller and Processor, Journal Publishing Co., Winnipeg, 
Canada, 1945, monthly (feed, grain, flour; news, economics). 

Canadian Milling and Feed, Age Publishing, Ltd. , 450 Alliance Ave., Toronto, 1920, 
monthly (trade journal covering feed, grain, flour). 

Cereal Chemistry, American Association of Cereal Chemists, 500 South 5th St., 
Minneapolis, Minn., 1924, bimonthly (scientific journal; analysis, instrumentation, 
physiology, biochemistry ). 

Cereal Science Today, American Association of Cereal Chemists, 1956, 10/year. 
Commercial Review, 702 Lewis Building, Portland, Oregon, weekly (milling, feed, 

and grain). 
Die Muehle (see Muehle). 
Dough Boy, 624 Gravier St., New Orleans, La. , monthly. 
Eastern Feed Merchant, Garden State Publishing Co., Garden Stâ*te Bldg., Sea Isle 

City, N . J . , 1950, monthly (trade journal covering feed, grain, flour). 
Ecole Française de Meunerie, Bulletin des Anciens Elevés (see Bulletin des Anciens 

Elevés ). 
Feed Age, American Trade Publishing Co., 1951, monthly. 
Feed Bag, Editorial Service Co., Inc., 152 W. Wisconsin Ave., Milwaukee, Wis., 

53203, 1926, monthly. 
Feeds Illustrated, National Provisioner, Inc., 15 W. Huron St., Chicago, 111., 1950, 

monthly (feed, grain, flour trade journal; book reviews, patents). 
Feedstuffs, Miller Publishing Co., Circulation Manager, Feedstuffs, P.O. Box 67, 

Minneapolis, Minn., 1929, weekly (for feed manufacturers and dealers). 
Getreide und Mehl, Moritz Schàfer, Lagesche Str. 83, Detmold, West Germany, 1951, 

monthly ( scientific journal of society studying grain, its products, and processing; 
chemistry, biochemistry, physico-chemical analysis, new processing methods). 

Getreidemuehle, Verlag Moritz Schaefer, Lagesche Str. 83, Detmold, Germany, 1957, 
monthly (technical-economic journal on milling and mixed feed production). 

Grain and Feed Journals and Rice News, Consolidated, Dean M . Clark, Board of Trade 
Bldg., 141 West Jackson Blvd., Chicago 111. 60604, 1844, semimonthly. 

Grain and Feed Review, Manager Publishing Co., Grain Exchange Bldg., Minneapolis 
15, Minn., 1911, monthly. 

Khlebopekarnaya i Konditerskaya Promyshlennost (Bread Baking and Confectionery 
Industry), Pishchepromizdat, Moscow, monthly. 

Macaroni Journal, National Macaroni Manufacturers Association, Box 336, Palatine, 
111. 60067, 1919, monthly (economic-trade journal including articles on agriculture, 
packaging, machinery, technology, news). 

Meunerie Française, Association Nationale de la Meunerie Française, Société d'Edition 
et de Publicité Agricoles, Industrielles et Commerciales, 42 rue du Louvre, Paris, 
France, 1885, monthly (milling and cereal technology). 

Milling, Northern Publishing Co., Ltd. , 37 Victoria St., Liverpool 1, England, 1891, 
weekly ( technical-economic journal on milling, mixed feed, related industrial areas ). 

Milling and Feed (see: Canadian Milling and Feed). 
Milling Production, Miller Publishing Co., P.O. Box 67, Minneapolis 40, Minn., 1935, 

monthly (covers milling and cereal technology). 
Modern Miller and Bakers News, Modern Miller Co., 100 South Parkway, Prospect 

Heights, 111., biweekly (milling and cereal technology). 
Muehle, Verlag Moritz Schàfer, Detmold, West Germany, 1863, weekly (technical-

economic journal on milling and cereals; abstracts, book reviews, patents). 
New South Baker, Walter W. Brown Publishing Co., 75 Third St., N.W., Atlanta, Ga. 

30308, monthly. 
Northwestern Miller, Miller Publishing Co., 1873, biweekly. 
Panadero Latinoamericano (Buyers' Guide Issue), Clissold International, 105 West 

Adams St., Chicago, 111. 60603, 1945, monthly. 
Przeglad Zhozowo-Mlynarski, Polskie Wydawinictwa Gospodarcze, Jasna 14/16, War­

saw, Poland, 1945, quarterly (technical-economic journal of milling and cereal 
industry; international developments; information bulletin of the Grain Institute: 
Biuletyn Informacyjny Instytutu Zhozowego ). 

Revue des Céréales et de la Meunerie, Paris, 1934, monthly (information journal of 
National Semi-Professional Grain Bureau; official legislation, crop advice, storage 
and transportation information, export and import data). 
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Revue Technique de Vlndustne Alimentaire, Editions Meteore, Paris, 1953, monthly 
(technical-economic journal for various branches of food industry; technology, 
equipment, packaging, analysis, chemistry, biology, quality control; French and 
foreign patents). 

Rice Journal, New Orleans, Louisiana, 1898, monthly (scientific-economic journal; 
cultivation, handling, storage, news, abstracts). 

Southwestern Baker, Tunnell Publications, Inc., Houston, Tex., 1931, monthly. 
Southwestern Miller, Sosland Publishing Co., Board of Trade Bldg., 4800 Main St., 

Kansas City, Mo. 64112, 1922, weekly (milling and cereal technology, marketing, 
industry statistics). 

Suto es Testaipar, Suto es Testaipari Igazgatosag, Budapest, 1951, bimonthly (tech­
nical-economic journal of bakery, rice, macaroni industries; book reviews, abstracts ). 

Technika vykupu, mlynarstvi a pekarstvi, Statni zemedelske makladatelstvi, Praha, 
Czechoslovakia, monthly (technical-economic journal for intermediate level tech­
nicians and economists; agricultural products, flour mills, bakeries). 

Wallerstein Laboratories, Communications, Wallerstein Laboratories, Mariners Har­
bor, Staten Island, Ν. Y. 10003, 1937, quarterly (abstracts on baking, brewing, 
cereal chemistry). 

Western Baker, Miller Freeman Publications of California, Inc., 500 Howard St., San 
Francisco, Calif., 1905, monthly (technical-economic journal of bread industry of 
western U.S.). 

Western Feed and Seed, B. M . Bealer, San Francisco, 1945, monthly. 
Wheat Abstracts, Wheat Abstracts Service, Department of Information, Nebraska 

College of Agriculture, Lincoln, Neb., monthly (research literature received in the 
Nebraska College of Agriculture library). 

Beverage Industries 

Books 
Amerine, Μ. Α., Cruess, W. V., "The Technology of Wine Making," AVI Publishing 

Co., Westport, Conn., 1960, 709 pp. (in effect, a third edition of Cruess* book, 
"The Principles and Practice of Wine Making," published in 1946 by AVI . ). ( 2nd 
ed., 1967, 784 pp.). 

Amerine, Μ. Α., Joslyn, Μ. Α., "Table Wines," University of California Press, 
Berkeley, 1951, 397 pp. (design and construction of winery, equipment, sanitation; 
procedures for making table wines; theories of alcoholic fermentation; composition 
of grapes, table wines. 

Barker, Η. Α., "Bacterial Fermentations," Wiley & Sons, Inc., New York, 1957, 102 pp. 
Cook, A. H . , ed., "The Chemistry and Biology of Yeasts," The Brewing Industry 

Research Association, Nutfield, Surrey, England, 1958. 
De Clerk, Jean, " A Textbook of Brewing," (transi, by Kathleen-Barton-Wright), 

Chapman & Hall , Ltd. , London, 1957-1958, 2 vols. 
Ginsberg, B., "Let's Talk Soft Drinks," The Mycroft Press, Springfield, Mo., 1960. 
Grossman, H . J . , "Grossman's Guide to Wines, Spirits, and Beers," 4th ed., Charles 

Scribner's Sons, New York, 1964. 
Hartong, B. D., compiler, "Dictionary of Barley, Malting and Brewing," D. Van 

Nostrand Co., Princeton, N . J . , 1961, 681 pp. (over 3,900 definitions in German, 
English, French, Danish, Italian, Spanish). 

Hurty-Peck & Co., "Beverage Literature," Indianapolis, Ind., 1961, 55 pp. (compre­
hensive bibliography of books on non-alcoholic beverage industry). 

Jacobs, Morris B., "Manufacture and Analysis of Carbonated Beverages," Chemical 
Publishing Co., New York, 1959, 333 pp. (raw materials, composition and control 
of finished beverages, spoilage, flavors and flavorings, bottling, canning, plant 
layout, sanitation). 

Kretzschmar, Hermann, "Hefe und Alkohol Sowie Andere Garungsprodukte," 
Springer-Verlag Berlin, Gottingen, Heidelberg, 1955, 648 pp. (industrial micro­
biology; yeasts; substrates; wood (and waste sulfite) saccharification; fermentation 
by specific cultures; distillation; control and analysis). 

Lodder, J . , Kreger-van Rij, N . J . W., eds., "The Yeasts; A Taxonomic Study," Inter-
science Publishers, New York, 1952, 726 pp. (textbook of taxonomy and yeast 
identification; a "must" book in this field). 
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Malek, Ivan, e d , "Continuous Cultivation of Microorganisms—A Symposium," Pub­
lishing House of the Czechoslovak Academy of Sciences, Prague, 1958. 

Nehring, Peter, Krause, Hans, "Konserventechnisches Taschenbuch der Obst- und 
Gemuseverwertungsindustrie," 14th e d , Gunter Hempel, Braunschweig, Germany, 
1963, 1224 pp. (see Packaging and Canning). 

Noling, A . W , compiler, " A Bibliography of Books and Booklets on Beverages, Their 
History and Manufacture," Hurty-Peck & Company, 1961. 

Reiff, Ferdinan, Kautzmann, R , Luers, H , Lindemann, M , "Die Hefen. Band I, 
Die Hefen in der Wissenchaft," Hans Carl, Nurnberg, Germany, 1960, 1048 pp., 
Band II, "Technologie der Hefen," Hans Carl, Nurnberg, German, 1962, 948 pp. 

Riley, J . J , "History of the American Soft Drink Industry," American Bottlers of 
Carbonated Beverages, Washington, D. C , 1958. 

Roman, W , e d , "Yeasts," 1st ed . Dr. W. Junk, The Hague, and Academic Press, 
Inc., New York, 1957, 246 pp. (yeasts and yeast preparations; material primarily 
pre-dates 1953). 

Scientific and Technical Commission, "New Results in the Science and Technology of 
Fruit Juices," Wageningen, Holland, Proceedings No. 3, 1961, 187 pp. 

Tressler, Donald K , Joslyn, Maynard A , "Chemistry and Technology of Fruit and 
Vegetable Juice Production," AVI Publishing C o , Westport, Conn, 1954, 962 pp. 
(changes and advances since 1939 in U.S., Canada, Europe, Australia; well-
documented ). 

Tressler, Donald K , Joslyn, Maynard A , "Fruit and Vegetable Juice Processing 
Technology," AVI Publishing C o , Westport, Conn, 1961, 1028 pp. [instead of 
revising their 1954 book (preceding entry), authors compiled information on 
modern U.S. and foreign juice practices. New coverage includes microbiology, 
continuous production, concentration by freezing, manufacture and preservation 
of black currant juice, analytical methods, plant sanitation]. 

Underkofler, L . A , Hickey, R. J , eds, "Industrial Fermentations," Chemical Pub­
lishing C o , New York, 1953-1954, 2 vols. 

White, John, "Yeast Technology," Wiley & Sons, Inc., New York, 1954, 432 pp. 

Journals 
Alcool et Derives, S .E .D.A , Paris, 1951, quarterly (technical-economic journal of 

French Alcohol Institute; Journal Officiel data, abstracts, book reviews). 
Alkohol-Industrie, Verlag Karl Stamm, Melies Alee 32, Diisseldorf, Germany, 1887, 

semimonthly (technical journal; West German and foreign market data, West 
German patents, book reviews, some abstracts.from leading German journals). 

American Brewer, American Brewer Publishing Corp., 33 Lyons P i , Mount Vernon, 
Ν. Y , 1868, monthly (technical-economic journal; reports of American Association 
of Brewing Chemists meetings: abstracts). 

American Journal of Enology and Viticulture, American Society of Enology, Uni ­
versity of California, Davis, Cal i f , 1950, quarterly (scientific-technical journal; 
book reviews; abstracts). 

American Society of Brewing Chemists, Proceedings, American Society of Brewing 
Chemists, 501 North Walnut St , Madison, Wis. 53705, 1941, annually (all aspects 
of malting and brewing; raw materials, quality control; chemical and microbio­
logical equipment). 

American Soft Drink Journal, McFadden Business Publications, 316 Peachtree St., 
N . E , Adanta, G a , 1905, monthly (news, marketing information; technical, sales, 
management ). 

Australian Wine, Brewing and Spirit Review, Lawrence Publishing C o , Pty. L t d , 
13-31 Barrett S t , Kensington, Victoria, Australia, 1882, monthly (technical-eco­
nomic trade journal of Australian Branch of the Brewing Institute). 

Bebidas, A l l Americas Publishers Service, Inc., 9 South Clinton St , Chicago, 111. 
60606, 1942, bimonthly (technical, economic material on carbonated beverages, 
beer, wine). 

Beer, 100 E. Main St , Frankfort, K y , monthly. 
Bev/Executive (formerly Spirits), Liquor Publications, Inc., 6 West 57th St , New 

York, 1933, semimonthly (magazine for wine and liquor executives). 
Beverage Guide, 114 East 25th St , New York, monthly. 
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Beverage Industry News, Industry Publishing, 703 Market St., San Francisco, Calif. 
94103, 1935, semimonthly. 

Beverage Media, Beverage Media, Ltd. , 251 Park Ave. South, New York 10010, 1936, 
monthly (includes Beverage Media Blue Book Number, annually). 

Beverage News (incorporating Wine and Spirit Chronicle), Beverage Publications 
Ltd. , London, 1953, monthly. 

Birra e Malto, Unione Italiana Fabbricanti Birra e Malto, Piazza del Liberty 8, Milan, 
Italy, 1954, monthly. 

Bottling, Review Press Ltd. , 19 Briset St., London E C 1 , England, 1924, quarterly 
(technical-economic journal, separate supplement to Brewing Trade Review; non­
alcoholic beverages and beer; chemistry, biochemistry, production technology; book 
reviews, patents). 

Bottling Industry, Bottling Industry Publishing Co., 660 Madison Ave., New York, 
Ν. Y. 10021, 1946, biweekly. 

Branntweinwirtschaft, Versuch- und Lehranstalt für Spiritusfabrikation am Institut 
für Garungsgewerbe in Berlin, Seestrasse 13, 1 Berlin 65, Germany, 1857, biweekly. 

Brasserie, Edicta, Paris, 1946, monthly (technical-economic journal on French brew­
ing industry, some foreign news; abstracts from leading French and foreign 
journals ). 

Brauwelt, Ausgabe Α., Verlag Hans Carl, Breite Gasse 58/60, Nurnberg, Germany, 
1861, semiweekly (ceased publication). 

Brauwelt, Ausgabe B; Zeitschrift für das gesamte Brauwesen, Verlag Hans Carl, 
Breite Gasse 58/60, Nurnberg, Germany, 1948, weekly. 

Brauwissenschaft (supplement to Brauwelt, Ausgabe B ) , Technical University of 
Munich in Weihenstephan and the Scientific Experimental Station for Brewing in 
Munich, Nurnberg, Germany, 1943, monthly (technical journal; abstracts in basic 
sciences and technology of malt, beer production). 

Brewers Digest, Siebel Publishing Co., 4049 Peterson Ave., Mount Morris, 111., 1926, 
monthly (January issue is an annual "Buyer's Guide and Directory of brewing 
firms in America, Canada, and Latin America; technical-economic journal; papers 
from American Brewers Society meetings; abstracts, book reviews). 

Brewers' Guardian (Incorporating Brewer and Wine Merchant), Attwood & Co., Ltd. , 
London, 1871, monthly (brewing in England; technology, equipment, bottling and 
packaging, marketing data, book reviews). 

Brewers' Guild Journal, Incorporated Brewers' Guild, London, 1910, monthly. 
Brewers Journal, 4717 North Broad St., Philadelphia, Pa., monthly (ceased publica­

tion after 1959). 
Brewers' Journal and Hop and Malt Trades' Review, William Reed Ltd. , 19 East-

cheaps, London E C 3 , England, 1865, monthly. 
Brewing Trade Review, Review Press, Ltd. , 42 Portman Square, London W l , Eng­

land, 1886, monthly. 
Brygmesteren, Copenhagen, Journal of the Danish Brewmasters' Association, monthly 

(original articles and abstracts on brewing). 
Bulletin de l'Association Royale des Anciens Étudiants en Brasserie de l'Université 

de Louvain, Louvain, 1904, quarterly. 
Bulletin de l'Institut National des Appelations d'Origine des Vins et Eaux-de-vie, 

Paris, 1935, quarterly (technology, quality control, chemistry, biochemistry, stor­
age, Institute proceedings, abstracts, book reviews). 

Bulletin de l'Office International de la Vigne et du Vin (Bulletin de l'O. I. V . ) , 
Office International du Vin, Paris, 1928, monthly (technology, chemistry, micro­
biology, analysis, book reviews, abstracts). 

Bulletin of Current Literature of the Brewing Industry Research Foundation, Nutfield, 
Redhill, Surrey, England monthly. 

Canadian Beverage Review, Age Publishing Co., Ltd. , 450 Alliance Ave., Toronto 9, 
Ontario, 1930, monthly (bottling, packaging, brewery equipment, processing of 
beer, wine, carbonated beverages). 

Coltivatore e Giornale Vinicolo Italiano, Societa Fratelli Ottavi, Casella Postale 2, 
Casale Monferrator, Italy, 1854, monthly (practical problems of agriculture, wine 
production in Italy; meeting notes). 

Communications (see Wallerstein Laboratories Communications). 
El Embotellador, Keller Publishing Corp., 9 East 35th St., New York, bimonthly 

(technical information and news for bottlers of carbonated beverages, including 
beer, for Latin America). 
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Fermentatio, Association Royale des Anciens Elevés de Tlnstitute Supérieur des 
Fermentations de Gand, Rue du Lac, No. 2, Ghent, Belgium, 1939, monthly 
[scientific journal on fermentation (beer, wine, yeast, alcohol, etc.)]. 

Food Marketing International, 170 Varick St , New York, Ν. Y. 10013, 1961, b i ­
monthly (food and beverage industry). 

From the State Capitals—Liquor Control, Bethune Jones, 321 Sunset A v e , Asbury 
Park, N . J , 1946, weekly (state and local regulations throughout the nation affect­
ing production and marketing of alcoholic beverages). 

Hawkeye National Beverage Journal, 602 Savings and Loan B l d g , Des Moines, Iowa 
50318, monthly. 

Institut National des Appelations d'Origine des Vins et Eaux-de-vie, Bulletin (see 
Bulletin de l'Institut National des Appefotions d'Origine des Vins et Eeaux-de-vie). 

Institute of Brewing Journal (see Journal of the Institute of Brewing). 
International Bottler and Packer, Bottler and Packer L t d , 33 South Audley St , 

London W l , England, 1927, monthly (technical-economic trade journal on alco­
holic and nonalcoholic beverages ). 

International Tijdschrift voor Brouwerij en Mouterij, Journal of the Association for 
Brewing Research and Education (V.E.B.O.) and of the National Institute for 
Brewing Barley, Malt and Beer, Zwerezele, Belgium, and Rotterdam, Netherlands, 
bimonthly (technical articles, abstracts on brewing and malting). 

Italia Vinicola ed Agraria, Claudio Marescalchi, Casale Monferrato, Italy, 1911, 
monthly (informative, nonscientific articles, grape cultivation, Italian wine making; 
some analysis, quality control; foreign reviews). 

Jahrbuch der Gesellschaft für die Geschichte und Bibliographie des Brauwesens e. V , 
Institut für Garungsgewerbe und Starkefabrikation, 13 Seestrasse, Berlin N65, 
Germany, 1928, annually. 

Journal of the Institute of Brewing, 33 Clarges St , London W l , England, 1895, 
bimonthly ( scientific journal; book reviews, abstracts, British patents ). 

Kvasny Prumysl (Fermentation Industry), Stâtni Nakladatelstvi Technické Literatury, 
Praha, 1955, monthly (technical journal for intermediate and higher level techni­
cians; research, practical technology; abstracts of national, foreign literature). 

L'Echo de la Brasserie, Brauwerij Nieuws, Louvain, Belgium, 1944, weekly ( technical, 
economic information on wines, liquors, soft drinks). 

Liquor Handbook, Gavin-Jobson Association, Inc., 17 East 48th St , New York, 1955, 
annually (market trend information, statistics). 

Master Brewers Association of America, Technical Proceedings, Master Brewers 
Association of America, 440 North Wells St , Chicago, 111, 1940, annually. 

Modern Brewery Age, Brewery Age Publishing C o , 80 Lincoln A v e , Stamford, Conn, 
1923, monthly ("Blue Book," a directory of brewery plants, is published; tech­
nology, production, sanitation, bottling, packaging, plant mechanization, U.S. and 
Canadian production statistics; abstracts, technical reports; weekly news survey 
supplement ). 

National Association of Wine Bottlers Bulletin, 250 West Cambria St , Philadelphia, 
Pa. 19133, monthly. 

National Bottlers' Gazette, Keller Publishing C o , 9 East 35th St , New York, 1882, 
monthly (technical information, business news). 

National Guardian, National Guardian Publishing C o , 94 Hope St , Glasgow, Scot­
land, 1881, weekly. 

New Jersey Advocate, Gloucester, N . J , weekly. 
Office International de la Vigne et du Vin, Bulletin (see Bulletin de l'Office Inter­

national de la Vigne et du Vin). 
Petit Journal du Brasseur, Brussels, 1893, weekly (technical-economic journal of 

Belgian brewing industry; data from Institute of Brewing in Ghent; industry, 
market notes ). 

Progrès Agricole et Viticole, Montpellier, France, 1884, semimonthly (technology, 
chemistry, biology; legislative, market news; book reviews, abstracts). 

Revue des Fermentations et des Industries Alimentaires, Société Belge de Zymologie 
Pure et Appliquée, Brussels, 1946, bimonthly (scientific journal; fermentation, 
microbiology, food industry; abstracts, lists new books). 

Revue du Vin de France, Éditions Vinicole, 94 rue du Faubourg St-Honoré, Paris 
(8e), France, 1927, 5/year. 
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Revue Vinicole Internationale, Publications Vinicoles Internationales, 40 rue du 
Colisée, Paris (8e), France, 1880, bimonthly (technical-economic journal; cham­
pagne, other alcoholic beverage production; survey articles, history, news). 

Ridley's Wine and Spirit Trade Circular, 110 Cannon St., London EC4, England, 
1848, monthly. 

Rivista di Viticoltura e di Enologia, Conegliano, Italy, 1948, monthly (scientific-
technical journal; grape cultivation, wine making, chemical analysis; book reviews, 
abstracts ). 

Schweizer Brauerei-Rundschau, Schweizer Brauerei-Rundschau, Postfach 190, Zurich 
47, Switzerland, 1889, monthly (abstracts on cards from European literature on 
brewing; includes work of Swiss Brewing Experiment Station, articles on brewing 
subjects). 

Schweizerische Weinzeitung (Journal Vinicole Suisse), Fachschriften-Verlag and 
Buchdruckerei, AG. , Zurich, 1893, weekly (technical-economic journal of Swiss 
Federation of Wine Manufacturers and Swiss Association of Liquor Manufacturers; 
some book reviews, abstracts ). 

Society of Soft Drink Technologists, Proceedings, Society of Soft Drink Technologists, 
1128 16th St., N.W., Washington, D. C , 1955, annually. 

Soft Drinks Trade Journal, 35 Soho Square, London W l , England. 
Spirtovaya Promyshlennost' (Alcohol Industry), Pishchepromizdat, Moscow, 1945, 

8/year (technical-economic journal of State Scientific Committee of the Soviet 
Ministry, SSSR, and the Central Management of the Scientific-Technical Society 
of the Food Industries; production technology, product improvement, foreign 
technology; few abstracts, oook reviews). 

Svensk Bryggeritidskrift, Kungsgatan 19, Stockholm C, Sweden, monthly (technical 
articles and news of the Swedish brewing and soft drink industries). 

Tageszeitung für Brauerei (formerly Brauerei), Versuch- und Lehranstalt für Brauerei, 
13 Seestrasse, Berlin N65, West Germany, 1947, semiweekly (scientific-technical-
economic journal of Scientific Research and Educational Institute for Brewing, 
West Berlin; mainly economic, lists West German books on brewing, Institute 
activities; supplement: Monatsschaftliche Beilage der Brauerei - Wissenschaftliche 
Beilage der Brauerei). 

Tageszeitung für Brauerei mit Monatsschrift fiir Brauerei, Versuch- und Lehranstalt 
für Brauerei, 13 Seestrasse, Berlin N65, Germany, 1903, 3/week. 

Technical Quarterly, Master Brewers Association of America, 440 North Wells St., 
Chicago, 111. 60610, 1964, quarterly. 

Vignes et Vins, Organe de lTnstitut Technique du Vin , Paris, 1949, 10/year (pro­
duction technology, quality control, chemistry, biochemistry, microbiology of wine). 

Vinodelie i Vinogradarstvo SSSR, Tsentralnoe pravlenie nauchno-tekhnicheskogo 
obshchestva pishchevoi promyshlennosti, Moscow, 1939, monthly. 

Wallerstein Laboratories Communications, Wallerstein Laboratories, Staten Island, 
Ν. Y. 10303, 1937, 3/year (beverages generally). 

Western Brewing and Distributing, Occidental Publishing Co., 3924 West Sunset 
Blvd., Los Angeles, Calif. 90029, 1893, monthly. 

Western/Southern Soft Drink Review, Occidental Publishing Co., 3924 West Sunset 
Blvd., Los Angeles 29, Calif., 1919, monthly. 

Wine and Food, Wine and Food Publications, Ltd. , 1 Hanover Square, London 1, 
England, 1934, quarterly (magazine for the gastronome). 

Wine and Food Quarterly, Grosvenor Gardens, London SW1, England, quarterly. 
Wine and Spirit Trade Review, William Reed, Ltd. , Eastcheap Bldgs., London E C 3 , 

England, 1863, weekly. 
Wine I Beer I Spirits, 450 Alliance Ave., Toronto 9, Canada, monthly. 
Wine-Butler, Wine and Spirits Publications, Ltd. , 52 Charles St., Berkeley Square, 

London W l , England, 1955, monthly. 
Wine Institute Bulletin, 717 Market St., San Francisco, Calif. 94103, weekly. 
Wine Magazine, Wine and Spirit Publications, Ltd. , London, 1958, bimonthly. 
Wines and Vines, Marcus Publications, 16 Beale St., San Francisco, Calif. 94105, 

1919, monthly (technology of wine making, chemistry, microbiology, grape culti­
vation; fruit juices). 

Wissenschaftliche Beiïage der Brauerei (see Tageszeitung für Brauerei). 
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Candy, Confectionary, Cocoa, and Chocolate 

Books 
Barnett, Claude D., "Candy Making—As a Science and an Ar t / ' Don Gussow Publi­

cations, New York, 1960, 224 pp. (manufacturing operations, cost accounting, 
sanitation, packaging). 

Bookmeyer, Mary B., "Candy and Candy Making," Chas. A. Bennett Co., Inc., Peoria, 
111., 1929. 

Chatt, Eileen M . , ed., "Cocoa," Vol. 3, "Economic Crops," Interscience Publishers, 
New York, 1953, 302 pp. (cocoa cultivation, processing, and analysis). 

Cook, L . Russell, "Chocolate Production and Use," Magazines for Industry, Inc., New 
York, 1963. 

Gott, Philip P., Van Houten, L . F., " A l l About Candy and Chocolate," National 
Confectioners Association, Chicago, 111., 1958, 208 pp. (history of manufacturing 
processes, chemical properties). 

Kollist, E . J . , "The Complete Pâtissier," rev. ed., Maclaren & Sons, Ltd. , London, 
1963. 

Leon, Simon I., "Encyclopedia of Candy and Ice Cream Making," Chemical Publish­
ing Co., New York, 1959, 454 pp. 

Otto, Margaret C , "Cocoa," Holt, Rhinehart, & Wilson, New York, 1953. 
Urquhart, Duncan H . , "Cocoa," Longmans, Green, & Co., New York, 1961. 
W i l l iams, C. T., "Chocolate and Confectionery," 3rd ed., Leonard H i l l Ltd. , London, 

1964. 

Journals 
Australasian Confectioner and Restaurant Journal, Sydney and Melbourne Publishing 

Co., Pty. Ltd. , Sydney, 1916, monthly (marketing, production equipment, packag­
ing, new products). 

Candy Industry and Confectioners Journal, Magazines for Industry, Inc., 660 Madison 
Ave., New York 10021, 1944, biweekly (equipment, additives, new products, pro­
duction, packaging, preservatives, trade problems). 

Chocolaterie Confiserie de France, Association pour le Perfectionment et l'Expansion 
de la Chocolaterie et de la Confiserie de France, 194 rue de Rivoli, Paris, 1955, 
monthly (production and marketing; tariff and custom policies). 

Confectioner, Confectioner Publishing Co., 728 North Jefferson St., Milwaukee, Wis. 
53202, 1916, monthly (news, candy making, marketing and merchandising). 

Confectionery and Baking Craft, Maclaren & Sons, Ltd . , London, 1929, monthly. 
Confectionery and Tobacco News, Heywood & Co., Ltd. , Drury House, Russell St., 

London WC2, England, 1887, weekly. 
Confectionery Journal, Maclaren & Sons, Ltd . , 1895, weekly. 
Confectionery Manufacture, Maclaren & Sons, Ltd . , 1955, monthly (chocolate and 

confectionery production, technology, new production methods, analysis, equip­
ment, automation, additives, preservation, packaging, dyes, flavor materials; market 
news). 

Confectionery Production, Specialized Publications, Ltd . , St. Mary's Rd., Ditton H i l l , 
Surbiton, Surrey, England, 1935, monthly (conference reviews, and market news). 

Deutsche Susswaren-Zeitung, Theobroma Verlag Dr. Hermann Meyer zu Selhausen, 
Dortmund, West Germany, 1927, bimonthly (economic-trade journal). 

Edésipar, Muszaki Konyvkiado, Budapest, 1952, semimonthly (foreign literature 
reviews ). 

Gordian, Verlag Gordian - Max Rieck GmbH., Stormsweg 3, Hamburg 22, Germany, 
1895, semimonthly (scientific-technical and economic journal; short reviews, ab­
stracts, new German patents, English summaries). 

Konditorei und Cafe, Fachzeitschrift für den foetschrittlichen Konditor, Hugo 
Matthaes Verlag, Stuttgart, Germany, 1948, semimonthly. 

Manufacturing Confectioner, P. W. Allured, 418 North Austin Blvd., Oak Park, 111., 
1921, monthly (technical articles; conference reports, reviews). 

Pâtissier Modern, Société des Pâtissiers de Paris L a Saint Michel, Paris, 1891, 10/year 
(trade journal; recipes). 

Zucker- und Siisswaren - Wirtschaft (see Sugar and Starch). 
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Coffee and Tea Industries 

Books 
Eden, T , "Tea," Wiley & Sons, Inc., New York, 1958, 201 pp. (cultivation, manu­

facture, technology, agriculture). 
Haarer, A. E , "Modern Coffee Production," 2nd e d , Leonard H i l l , L t d , London, 

1962, 510 pp. 
Harler, C. R , "The Culture and Marketing of Tea," Oxford University Press, New 

York, 1956, 263 pp. 
Harler, C. R., "Tea Manufacture," Oxford University Press, New York, 1963 ( process­

ing, tea chemistry). 
Keegel, E. L , "Tea Manufacture in Ceylon," Tea Research Institute, Ceylon, 1956, 

163 pp. ( Monograph 4 ). 
Klaunberg, H . J , "Tea: A Symposium on the Pharmacology and the Physiologic and 

Psychologic Effects of Tea," Biological Sciences Foundation, Washington, D. C , 
1955, 64 pp. 

Lindner, M . W , "Warenkinde Und Lintersuching Von Kaffee, Kaffee Ersatz Und 
Zusatzstoffen," A. W. Hayn's Erben, Berlin, 1955, 152 pp. 

Moulton, C. H , "Manufacture of Soluble and Concentrated Coffee," Office of Tech­
nical Services, Dept. of Commerce, Washington, D. C , 1954, 21 pp. 

Pan-American Coffee Bureau, "Annual Coffee Statistics 1960," Booklet No. 24, New 
York (world production, distribution, consumption). 

Pan American Union, "Coffee," Publications D i v , Washington, D. C , 1958. 
Quinn, James P , "Scientific Marketing of Coffee," The Tea & Coffee Trade Journal, 

New York, 1960, 245 pp. 
Gordian Max Rieck GmbH, "Green and Roasted Coffee Tests," Hamburg, Germany, 

1963, 171 pp. 
Rochac, A , "Diccionario Del Cafe," Banco de Fomento Agricola e Industrial de 

Cuba, Havana, 1953, 239 pp. 
Rowe, J . W. F , "The World's Coffee," British Information Services, New York, 1963, 

200 pp. 
Schleinkofer, O. F , "Der Tee," Cram, de Gruyter & C o , Hamburg, Germany, 1956, 

120 pp. 
Sivetz, Michael, Foote, H . Elliott, "Coffee Processing Technology. Vol. I. Fruit-

Green, Roast and Soluble Coffee," AVI Publishing C o , Westport, Conn, 1963, 
585+ pp. (history, horticulture, processing, drying, grading, packaging). 

Sivetz, Michael, "Coffee Processing Technology. Vol. II. Aromatization—Properties 
—Brewing—Decaffeination—Plant Design," AVI Publishing C o , Westport, Conn, 
1963, 367+ pp. (physiological, psychological effects, physical and chemical 
properties). 

The Spice M i l l Publishing C o , "The Coffee Man's Manual," New York, 1942, 77 pp. 
The Tea & Coffee Trade Journal, "Ukers' International Tea and Coffee Buyers' Guide," 

21st ed . New York, 1962-1963, 504 pp. 
Ukers, William H , " A l l About Coffee," 2nd e d . The Tea & Coffee Trade Journal, 

New York, 1935, 818 pp. 
Ulrich, R , "Der Kaffee und das Coffein," Georg Thieme, Stuttgart, Germany, 1953, 

64 pp. 
Uribe Compuzano, Andres, "Brown Gold: The Amazing Story of Coffee," 2nd e d . 

Random House, New York, 1954, 255 pp. 
Wellman, Frederick, L , "Coffee," Interscience Publishers, New York, 1961, 486 pp. 

(planting, harvesting, manufacture, utilization). 
Wickizer, V. D , "Coffee, Tea, and Cocoa: An Economic and Political Analysis," 

Stanford University Press, Cal i f , 1951. 

Journals 
Agricutural and Biological Chemistry, Agricultural Chemical Society of Japan, c/o 

Dept. of Agricultural Chem, Faculty of Agriculture, University of Tokyo, Bunk-
yoku, Tokyo, Japan, 1961, monthly, Vol. 25 (articles on tea chemistry). 

Biokhimiya Chainogo Proizvodstva, Akademiya Nauk SSSR, Institut Biokhimii imeni 
A . N . Bakha Sbornik, 1936, bimonthly (largest, most varied group of scientific 
papers on tea). 
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Bulletin of the Tea Research Institute of Ceylon, The Tea Research Inst, of Ceylon, 
St. Coombs, Talawakele, Ceylon, 1926, annually (reports of the Institute, others; 
meteriological surveys; lists Institute publications). 

Cafe, Cacao, The, Revue Trimestrielle, 34 Rue des Renaudes, Paris 17, France, 1961, 
quarterly, Vol. 5. 

Chemistry and Industry, Society of Chemical Industry, 4 Belgrave Square, London 
SW1, England, 1881, weekly (occasional articles). 

Coffee and Cacao Journal, Coffee and Cacao Institute of the Philippines, 867 Estrada, 
Manila, Philippines, monthly. 

Coffee and Tea Industries and the Flavor Field, Spice M i l l Publishing Co., 106 
Water St., New York, 1878, monthly (technical-economic journal; processing, 
technology, foreign trade, market trenas; cultivation; processing of spices). 

Coffee and Tea Trade Journal, 79 Wall St., New York, 1901, monthly. 
Coffee Brewing Institute News, 120 Wall St., New York 10005, monthly. 
Coffee Intelligence, George Gordon Paton & Co., 79 Pine St., New York, monthly. 
Food Science, Association of Food Technologists, Central Food Technological Research 

Institute, Mysore 2, S., India (see Broad-Coverage Literature Sources) (some 
articles on coffee and tea chemistry, cultivation, economy). 

Investors' Guardian (incorporating Tea and Rubber Mail and Mining World), 
Guardian House, Wormwood St., London, 1962, weekly. 

Journal of the Science of Food and Agriculture (see Broad-Coverage Literature 
Sources ). 

Kaffee u. Tee-Markt, Gordian Max Rieck GmbH, Stormsweg 6a, Hamburg, Germany, 
24/year. 

Kenya Coffee, The Coffee Board of Kenya Monthly Bulletin, P.O. Box 1011, Nairobi, 
Africa. 

Revue Internationale Des Produits Tropicaux, 97 rue Saint Lazare, Paris, France, 
1925, monthly (foreign trade, reports of congresses, articles on tobacco growing, 
rice, coffee, cocoa, tea). 

Tea, S. Guha, Station Ru, Calcutta, India, 1951, monthly (economic journal; tea 
cultivation, trade; articles on tea growing, agricultural techniques). 

Tea and Coffee Trade Journal, Tea and Coffee Trade Journal Co., New York, 1901, 
monthly (production, marketing, crops, roasting equipment, machinery, packaging). 

Tea and Rubber Mail (see Investors' Guardian), Tea and Rubber Mail , Ltd. , Guardian 
House, Wormwood St., London EC2, England, 1878, weekly (economic-trade 
journal for Ceylon, India, Pakistan, other countries; now part of Investors' Guardian). 

Tea Quarterly, Tea Research Institute, St. Coombs, Ceylon, 1928, quarterly ( scientific 
journal; agricultural techniques, chemistry, biochemistry, tea selection, technology). 

Tropical Abstracts, Royal Tropical Institute, Tropical Products Dept., Mauritskade 63, 
Amsterdam-O, Netherlands (In English), 1946, monthly. 

Two and a Bud, Indian Tea Association, Toklai Experimental Station, Cinnamara 
P.O., Assam, India, quarterly (horticulture, chemistry and manufacturing technology 
of tea). 

World Coffee and Tea, World Coffee and Tea, Inc., 135 Front St., New York 10005, 
1960, monthly. 

Zeitschrift fiir Lebensmittel-Untersuchung und-Forschung, Springer-Verlag, Heidel-
berger Platz 3, Berlin - Wilmersdorf, Germany, 1890, 3 vols./year. 

Review Article 
Stahl, William H . , "The Chemistry of Tea and Tea Manufacturing," Advan. Food 

Res. 11, 202-262 (1963). 

Dairy Industry 

Books 
American Dairy Science Association, "Dairy Plant Training Manual," White Plains, 

Ν. Y. (plant operation, sales, distribution, engineering, maintenance, quality con­
trol, personnel management). 

American Dry Milk Institute, Inc., "Recommended Sanitary /Quality Standard Code 
for Dry Milk Industry," Chicago, 111., 1962 (Bulletin 915). 
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American Dry Milk Institute, Inc., "Standards for Grades for the Dry Milk Industry 
Including Methods of Analysis," 1962 (Bulletin 916). 

American Public Health Association, Inc., "Standard Methods for the Examination of 
Dairy Products, Microbiological and Chemical," 11th e d . New York, 1960. 

Arbuckle, W. S , "Ice Cream," AVI Publishing C o , Westport, Conn, 1966, 400 pp. 
(revised edition of "Ice Cream and Related Products," by Frandsen and Arbuckle). 

Bundy, C. E , Diggens, R. V , "Dairy Production," 2nd e d , Prentice-Hall, Inc., 
Englewood Cliffs, N . J , 1961. 

Canada Department of Agriculture, Information Division, "Appraisal of Methods for 
Assessing the Sanitary Quality of Mi lk , " Ottawa, Ontario, 1960, 34 pp. 

Davis, J . G , "Cheese, Vol. 1, Basic Technology," Elsevier Publishing Co., Inc., New 
York, 1965, 500 pp. 

Eckles, Clarence H , Combs, Willes B , Macy, Harold, "Mi lk and Milk Products," 
4th e d , McGraw-Hill Publications in the Agricultural Sciences, 1951, 454 pp. 
(introduction to dairying and dairy processing; composition of milk, its properties, 
food value, bacteriology, utilization in cheese and other products). 

Farrall, Arthur W , "Dairy Engineering," 2nd e d , Wiley & Sons, Inc., New York, 
1953, 477 pp. (physical and chemical properties of milk; simple mechanical prin­
ciples; power, heat, hydraulics; refrigeration principles; dairy design, maintenance, 
equipment ). 

Farrall, Arthur W , "Engineering for Dairy and Food Products," Wiley & Sons, Inc., 
New York, 1963, 674 pp. ( materials, processes, machines, automation, waste dis­
posal, plant design. Chapter titles like author's 1953 book, "Dairy Engineering"). 

Foster, E. M , Frazier, W. C , "Laboratory Manual for Dairy Microbiology," 3rd e d . 
Burgess Publishing C o , Minneapolis, M i n n , 1961 (representative organisms impor­
tant in milk and milk products, methods of determining milk quality, microbiology 
of milk products). 

Foster, Edwin M . et al., "Dairy Microbiology," Prentice-Hall, Inc., Englewood Cliffs, 
N . J , 1957. 

Frandsen, J . H , Arbuckle, W. S , "Ice Cream and Related Products," A V I Publishing 
C o , Westport, Conn, 1961, 360 pp. (history; classifies ice cream and similar prod­
ucts; data on ingredients, processing, costs, packaging, shipping). 

Frandsen, J . H , "Dairy Handbook and Dictionary," J . H . Frandsen, Amherst, Mass, 
1958, 843 pp. 

Hall , Carl W , Hedrick, T. I , "Drying of Milk and Milk Products," AVI Publishing 
C o , Westport, Conn, 1966, 320 pp. 

Hall , Carl W , Trout, G. M , "Mi lk Pasteurization," AVI Publishing C o , Westport, 
Conn, 1968, 234 pp. 

Hammer, B. W , Babel, F. J , "Dairy Bacteriology," 4th e d , Wiley & Sons, Inc., New 
York, 1957, 614 pp. (standard reference work, milk production, equipment, bac­
tericides, freezing of milk and cream, processing, bacteriology of manufactured 
products ). 

Hunziker, O. F , "The Butter Industry," 3rd e d , LaGrange, 111, 1940, 780 pp. 
Hunziker, O. F , "Condensed Milk and Milk Powder," 7th e d , LaGrange, 111, 1949, 

583 pp. 
Judkins, Henry F , Keener, Harry A , "Mi lk Production and Processing," Wiley & 

Sons, Inc., New York, I960, 441 pp. (milk composition, quality and processing of 
dairy products, dairy-farm operations). 

Jenness, Robert, Patton, Stuart, "Principles of Dairy Chemistry," Wiley & Sons, Inc., 
New York, 1959, 454 pp. 

University of Kentucky, "Testing Milk and Cream for Butterfat Together with the 
Administration of Kentucky's Creamery License Law," Agricultural Experiment 
Station, Regulatory Bulletin, 9th Review, 1957, 40 pp. 

Kon, Stanislaw K , "Mi lk and Milk Products in Human Nutrition," Rome, Food and 
Agriculture Organization of the United Nations ( F A O Nutritional Studies No. 17 ), 
1959, 25 pp. 

Kosikowski, F. V , Macquot, G , "Advances in Cheese Technology," Food and Agri­
culture Organization of the United Nations, 1958 (F.A.O. Studies, No. 38). 

Lampert, L . M , "Modern Dairy Products," Chemical Publishing C o , New York, 1965, 
414 pp. (composition, food value, processing, chemistry, bacteriology, sanitation, 
testing ). 

Leon, Simon I , "Encyclopedia of Candy and Ice-Cream Making" (see Candy, Con­
fectionery, Cocoa, and Chocolate). 
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Ling, Edgar R., "Textbook of Dairy Chemistry," 3rd ed., Philosophical Library, New 
York, 1957, 389 pp. (Vol. I: theory, milk properties, constituents. Vol. II: practical 
testing, analysis; fundamental theories, considering advances since 1945). 

Michigan State University, "Bulk Milk Handling," East Lansing, Mich., 1957, 132 
pp. (proceedings of National Conference on Bulk Milk Handling, May 1957; milk 
processing techniques, financing and selecting equipment, haulage regulations). 

Michigan State University, "Dairy Engineering Conference Proceedings 1959-1961, 
Vol. 3," Department of Agricultural Engineering, Department of Dairy and the 
Continuing Education Service, East Lansing, Mich. 

Michigan State University, "Proceedings of the Seventh Annual National Dairy 
Engineering Conference," Department of Agricultural Engineering, East Lansing, 
Mich., 1951, 105 pp. (dairy engineering problems, from farm through industrial 
plant ). 

Milk Industry Foundation, "Methods of Analysis of Milk and Its Products," 2nd ed., 
Laboratory Manual, 1949. 

National Academy of Sciences, "The Composition of Milks," National Research Coun­
cil Publication 254, 1953. 

Ragsdale, Arthur C , Herman, Harry Α., "Dairying Laboratory Manual and Outline," 
6th ed., Lucas Bros., Columbia, Mo. 

Roadhouse, C. L . , Hubbell, Β. E. , "Manual for Employees of Dairy Plants," Olsen 
Publishing Co., Milwaukee, Wis., 1957, 139 pp. (sanitation, nutrition, waste dis­
posal, various phases of dairy processing, equipment maintenance, milk production ). 

Rogers, Lore Α., "Fundamentals of Dairy Science," 2nd ed., Reinhold Publishing 
Corp., New York. ACS Monograph No. 41, 1935. 

Sommer, H . H . , "Market Milk and Related Products," 3rd ed., Madison, Wis., 1952, 
750 pp. 

Sommer, H . H . , "The Theory and Practice of Ice Cream Making," 6th ed., Madison, 
Wis., 1951, 687 pp. 

Tracy, P. H . , Armerding, G. D., Hannah, H . W., "Dairy Plant Management," 
McGraw-Hill Book Co., New York, 439 pp. (problems and techniques of dairying 
from plant site selection to training supervisory personnel, labor relations, business 
management and law, plant efficiency). 

U . S. Dept. of Agriculture, "Cheese Varieties," Washington, GPO, Handbook No. 54, 
1953. 

U . S. Dept. of Agriculture, "Dairy Statistics Through 1960," Washington, GPO, 
Statistical Bulletin No. 303, 1962. 

U . S. Dept. of Agriculture, "Federal and State Standards for the Composition of 
Milk Products (and certain non-milkfat products)," Agr. Marketing Service, Wash­
ington, D. C , Agriculture Handbook No. 51, Revised June 1962. 

Van Slyke, Lucius and Price, Walter, "Cheese," Orange Judd Publishing Co., New 
York, 522 pp. (making cheddar, cottage, cream, neufchatel and other cheeses; 
testing packaging, lethal standards). 

Washington State College, "Proceedings of the 28th Annual State College of Wash­
ington Institute of Dairying," Department of Dairy Science, Pullman, Wash., 1959, 
131 pp. 

Webb, Byron H . , Johnson, Arnold H . , "Fundamentals of Dairy Chemistry," A V I 
Publishing Co., Westport, Conn., 1965, 848 pp. 

Whittier, E . O., Webb, Β. H . , "Byproducts from Milk , " Reinhold Publishing Corp., 
New York, 1950, 317 pp. 

Wilster, G. H . , "Practical Cheesemaking," 9th ed., Oregon State University Book 
Stores, Inc., Corvallis, 1959. 

Wilster, G. H . , "Practical Butter Manufacture," 5th ed., Oregon State University 
Book Stores, Inc., Corvallis, 1946, 270 pp. 

Journals 
American Dairy Review (including Milk Plant Monthly), Watt Publishing Co., Mount 

Morris, 111. 61054 (formerly American Milk Review and Milk Plant Monthly, 1939-
1965), 1939, monthly (technical-economic journal; new processes, equipment, 
materials, personnel, labor relations). 

American Milk Review and Milk Plant Monthly ( see American Dairy Review ). 
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Australian Dairy Review, Australian Dairy Produce Board, Melbourne, 1930, monthly 
(technical-economic journal; production technology, chemistry, biochemistry; 
market data). 

Australian Journal of Dairy Technology, Australian Society of Dairy Technology, 
Publications Committee, Box 20, Highett, S.21, Victoria, Australia, 1946, quarterly 
(scientific-technical journal; abstracts, book reviews, patents): 

Canadian Dairy and Ice Cream Journal, B. L . Smith-McCarthy Pubhshing Co., Ltd . , 
116 Richmond St., W., Toronto, Ontario, Canada, 1923, monthly (production 
technology, packaging, equipment, chemistry, bacteriology; occasionally, short 
abstracts, book reviews. 

Cheese Reporter, 115 West Main St., Madison, Wis. 53703, weekly. 
Dairy Engineering, Dairyman Ltd. , Leonard H i l l House, London, 1876, monthly. 
Dairy Foods Review, 593 Market St., San Francisco, Calif., 1901, monthly. 
Dairy Industries, Dairy Industries, Ltd. , United Trade Press, Ltd. , 9 Gough Square, 

Fleet St., London EC4, England, 1936, monthly (production, manufacturing, 
technology, chemistry, bacteriology, news). 

Dairy Record, Dairy Record Publishing Co., Inc., St. Paul, Minn., 1900, weekly 
(news weekly of the dairy industry). 

Dairy Science Abstracts (see Secondary Sources). 
Deutsche Milchwirtschaft, Die Wirtschaft,, Berlin, East Germany, 1954, monthly. 
Ice Cream Field, I.C.F. Publishing Co., 341 Madison Ave., New York 10017, 1922, 

monthly. 
Ice Cream Industry, Benn Brothers, Ltd. , Bouverie House, Fleet St., London EC4, 

England (Year Book), 1926, monthly. 
Ice Cream Review, Olson Publishing Co., Milwaukee, Wis., 1917, monthly (manu­

facturing, technology, equipment, packaging, trade statistics). 
Ice Cream Trade Journal, R. H . Donnelly Corp., New York, 1905, monthly. 
Ice Cream World, Confectionery and Ice Cream World, Inc., 99 Hudson St., New 

York 10013, 1929, biweekly. 
Indian Journal of Dairy Science, Indian Dairy Association, Bangalore, India, 1948, 

quarterly. 
Journal of Dairy Research, Cambridge University Press, London, 1929, 3/year (mostly 

scientific articles; technology, chemistry, nutrition, bacteriology). 
Journal of Dairy Science, American Dairy Science Association, Champaign, 111., 1917, 

monthly (scientific journal; physics, chemistry of milk, microbiology, analytical 
methods, news, abstracts, book reviews). 

Journal of Milk and Food Technology, International Association of Milk and Food 
Sanitarians, Inc., Shelbyville, Ind., 1937, monthly (sanitation and hygiene in dairy 
industry, other branches; analysis, bacteriology, microbiology, association meeting 
papers ). 

Journal of the Society of Dairy Technology ( see Society of Dairy Technology Journal ). 
Lait, S.A.R.L. Lait, 48 Ave. President Wilson, Paris (16e), France, 1921, bimonthly 

(technology, chemistry, nutritional value, bacteriology of dairy products, quality 
control, equipment, statistics, news; abstracts, patents, book reviews). 

Latte, via Ampere 26, Milan, Italy, 1927, monthly. 
Maelkeritidende, Dansk Mejerist Forening, Vindegate 74, Odense, Denmark, 1888, 

weekly (dairy industry markets and prices). 
Manufactured Milk Products Journal, Olsen Publishing Co., 1445 N . 5th St., at West 

Cherry, Milwaukee, Wis. 53202, 1910, monthly (technology, production marketing, 
packaging, quality control, news, book reviews). 

Masloboino-Zhirovaya Promyshlennost' (Butter and Fats Industry) (see Maslozhiro-
vaya Promyshlennost* ). 

Maslozhirovaya Promyshlennost* ( Oil and Fat Industry ) ( formerly Masloboino-Zhiro­
vaya Promyshlennost', 1934-1965), Ministerstvo pishcheroi Promyshlennosti SSSR, 
Mezhdunarodnaya Kniga, Moscow, USSR, 1965, monthly. 

Milchwissenschaft (Milk Science International), Available separately, Milchwissen-
schaft, Part B: Milchwirtschaftliches Informationdienst. Verlag Hans Carl, Nurn­
berg, Germany, 1946, monthly (publication of Chemisches Institut der Bundesver-
suchs- und Forschungsanstalt fiir Milchwirtschaft; abstracts). 

Milchwissenshaftliche Berichte, Ôsterreichische Agrarverlag, Vienna, Austria, 1951, 
quarterly (includes manufacturers' catalogs and other trade literature). 

Milk Dealer, Olsen Publishing Co., Milwaukee, Wis., 1911, monthly. 
Milk Industry, National Dairymen's Association, London, 1920, monthly (technical-

economic journal of dairy industry). 
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Milk Products Journal (see Manufactured Milk Products Journal). 
Mjôlkpropagandan,^ Association of Mjolkpropagandan, Stockholm, Sweden, 1924, 

monthly. 
Molkerei-und Kaserei-Zeitung, Zentralverband Deutscher Molkereifachleute und 

Milchswirtschaftler, Hildesheim, Germany, 1887, weekly (marketing and trade 
journal). 

Molochnaya Promyshlennost' (Milk Industry), Ministerstvo Myasnoi i Molochnoi 
Promyshlennosti, SSSR, Moscow, 1934, monthly. 

Nederhnds Melk- en Zuweltijdschrift (Netherlands Milk and Dairy Journal), Asso­
ciation for the Advancement of Dairy Science, Wageningen, Netherlands, 1947, 
quarterly. 

Nordisk Mejeri-Tidsskrift, Robert Hansen, 3 Tornestykket, Copenhagen, Denmark, 
1935, monthly. 

Society of Dairy Technology, Journal, 17 Devonshire St., London W l , England, 1948, 
quarterly. 

Technique Laitière, 8 rue de Port-Mahon, Paris, 1945, quarterly. 
Tidsskriftsindeks (cards), Series: Mejeribrukinkl, mejeriteknologi. Den Kgl. Veteri-

naer- og Landboh0jskole, Biilowsvej 13, Copenhagen V , Denmark, 1946, monthly. 
Union Suisse des Paysans, Rapport sur le Marche International du Lait et des Produits 

Laitiers, Office de Renseignements sur le Prix de l'Union Suisse des Paysans, Brugg, 
Switzerland, 1909, quarterly (marketing journal, trade statistics, trade literature). 

Western Dairy Foods, Marcus Publications, 16 Beale St., San Francisco, Calif. 94105, 
1901, monthly (production, quality control, new products, news). 

World Dairy Statistics Digest, International Federation of Agricultural Producers, 
1624 Eye St., N . W , Washington, D. C. 20036, 1955, quarterly. 

Edible Oils and Fats 

Books 
Andersen, A. J . C. (Williams, P. N , ed.), "Refining of Oils and Fats for Edible 

Purposes," 2nd rev. ed , Pergamon Press, The Macmillan C o , New York, 1962. 
Andersen, A. J . C. (Williams, P. N , ed), "Margarine," 2nd ed , Pergamon Press, 

The Macmillan C o , New York, 1964. 
Bailey, A. E , "The Melting and Solidification of Fats," Interscience Publishers, New 

York, 1950, 357 pp. ( survey of the melting points of fats and fat derived materials; 
methods used to determine melting and freezing points). 

Boekenoogen, H . A , "Analysis and Characterization of Oils, Fats and Fat Products," 
Vol. I, Interscience Publishers, New York, 1964, 421 pp. (comprehensive survey of 
some new methods of analysis used in research and development work in the fat 
and oil industry. 

Devine, J , Williams, P. N , eds, "The Chemistry and Technology of Edible Oils and 
Fats," Symposium Publications Division, Pergamon Press, New York, 1961, 154 pp. 

Eckey, E. W , "Vegetable Fats and Oils," Reinhold Publishing Corp , New York, 
1954, 836 pp., ACS Monograph No. 123 (comprehensive review of processing, 
production, utilization; well referenced). 

Gunstone, F. D , "The Chemistry of Fats and Fatty Acids," Reinhold Publishing 
Corp , New York, 1958, 151 pp. 

Hilditch, T. P , "The Chemical Constitution of Natural Fats," 3rd e d , Wiley & Sons, 
Inc., New York, 1956, 664 pp. (review, tabulating the fatty acid composition of 
natural fats from all known sources). 

Holman, R. T , Lundberg, W. O , Malkin, T , "Progress in the Chemistry of Fats and 
Other Lipids," Pergamon Press, New York, 1952-1963, Vols. 1-7 (review articles 
on many phases of chemistry of fats and fat derived materials ). 

Kirschenbauer, H . G , "Fats and Oils: An Outline of Their Chemistry and Tech­
nology," 2nd e d , Reinhold Publishing Corp, New York 10022, 1960, 240 pp. (re­
view of fundamentals; composition, analysis, production methods ). 

Lundberg, W. O , e d , "Fats, Oils, Detergents Yearbook, 1954-1958," Interscience 
Publishers, New York (abstracts from the journal literature on properties and 
behavior ). 

Schwitzer, M . K , "Margarine and Other Food Fats," Leonard H i l l , L t d , London, 
1956, 385 pp. 

Skolnikov, N . P , Kondratskii, A. P , "Tekhnologiya Efiro-Maslenogo Proizvodstva 
(Production of Essential Oils) ," Pishchepromizdat, Moscow, 1958, 201 pp. 
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Swern, Daniel, ed., "Bailey's Industrial Oi l and Fat Products," 3rd éd., Interscience 
Publishers, New York, 1964, 1102 pp. (all phases of production and processing). 

Waterman, H . L , "Hydrogénation of Fatty Oils," Elsevier Publishing Co., New York, 
1951, 254 pp. (survey of hydrogénation and other processes used in the edible fat 
and oil industry). 

Journals 
American Perfumer and Aromatics, Allured Publishing Corp., 418 North Austin Blvd., 

Oak Park, III, 1906, monthly. 
Bureau of Raw Materials for American Vegetable Oils and Fats Industries Bulletins, 

1026 17th St., N.W., Washington, D. C. 20036, weekly. 
Cotton Gin and Oil Mill Press, Houghton Publishing Co., 3116-18 Commerce Street, 

Dallas, Tex., 1889, fortnightly. 
Fats and Oils—Production, Consumption in Selected Products, Bureau of the Census, 

Washington, D. C. 20233, monthly ( Series No. M20K of Current Industrial Reports). 
Fats and Oils (Preliminary)—Vegetable Oil Crushers, Bureau of the Census, Wash­

ington, D. C. 20233, monthly (Series No. M20J of Current Industrial Reports. 
Statistics on production, consumption). 

Fats and Oils Situation, Economic Research Service, U.S. Dept. of Agriculture, Wash­
ington, D. C. 20250, 1937, 5/year. 

Fette-Seifen-Anstrichmittel, Industrieverlag von Hernhaussen K. G., 24 Rodingsmarkt, 
Hamburg 11, Germany, 1894, monthly. 

Journal of the American Oil Chemists' Society, (see Food Additives, Colorings, and 
Flavorings ). 

Masloboino-Zhirovaya Promyshlennost' (see Masloxhiravaya Promyshlennost'). 
Maslozhirovaya Promyshlennost' (see Dairy Industry). 
NIOP Washington Correspondence, National Institute of Oilseed Products, 1026 17th 

St., N.W., Washington, D . C. 20036, weekly. 
Oil Mill Gazetteer, International and Tri-States Superintendents' Association, Cotton 

Exchange Bldg., Houston, Tex., 1895, monthly (technical journal; crushing and 
refining of oil seeds ). 

Oléagineux; Revue Générale des Corps Gras et Dérivés (see Food Additives, Colorings, 
and Flavorings ). 

Olearia; Rivista del Materie Grasse (see Food Additives, Colorings, and Flavorings). 
Peanut Journal and Nut World, Drawer 738, Peanut Journal Publ. Co., Box 1588, 

Suffolk, Va. , 1921, monthly. 
Perfumery and Essential Oil Record, G. & M . Press, Ltd. , Diana House, 33 Chiswell 

Street, London E C 1 , England, 1910, monthly (annual directory and buyers guide; 
supplement: market prices). ι 

Revue Française des Corps Gras (see Food Additives, Colorings, and Flavorings). 
Seifen-Ôle-Fette-Wachse, Rundschau uber die Harz, Fett und Olindustrie, Verlag 

für Chemische Industrie, H . Ziolkowsky K G . , Beethovenstrasse 16, Augsburg, Ger­
many, 1874, biweekly. 

Soybean Digest, American Soybean Association, P.O. Box 319, Hudson, Iowa, 1940, 
monthly. 

Miscellaneous Publications 
"Olive O i l , " Food and Agriculture Organization of the United Nations, Rome, July 

1959, 34 pp. (review and prospects of production and consumption). 

Fish and Fish Products 

Books 
Borgstrom, Georg, ed., "Fish as Food," Vol. I: "Production, Biochemistry, Micro­

biology," Academic Press, Inc., New York, 1961, 725 pp. (research-oriented; term 
"production" in title refers to increasing fish population, not industrial production). 

Borgstrom, Georg, ed., "Fish as Food," Vol. II: "Nutrition, Sanitation and Utiliza­
tion," Academic Press, Inc., New York, 1962, 777 pp. (nutritive value of fish, 
shell-fish proteins, fish oils, vitamins, minerals related to human and animal diets; 
food poisoning, polluted waters, radioactivity). 
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Borgstrom, Georg, ed , "Fish as Food," Vol. I l l : "Handling and Processing," Academic 
Press, Inc., New York, 1963 (manufacturing production processes; handling of 
fresh fish, freshness tests; canning, freezing, semi-preserves). 

Borgstom, Georg, Heighway, Arthur J , eds, "Atlantic Ocean Fisheries," Fishing 
News (Books), L t d , London, 1961 (oceanography, natural resources, conservation, 
territorial rights, fishing vessels and gear, as pertaining to the Atlantic Ocean. 
Facts, figures, glossary of about 500 marine species, catch data). 

Brody, Julius, "Fishery By-Products Technology," A V I Publishing C o , Westport, 
Conn , 1965. 

Burgess, G. H . O , Cutting, C. L , Lovern, J . A , Waterman, J . A , "Fish Handling and 
Processing," Chemical Publishing C o , New York, 1967, 390 pp. 

Finn, D. B , "Fish, the Great Potential Food Supply," World Food Problems No. 3, 
Food and Agriculture Organization of the United Nations, Rome, Italy. 

Food and Agriculture Organization of the United Nations, Fisheries Division, " T r i ­
lingual Dictionary of Fisheries Technological Terms—Curing," Columbia Univer­
sity Press, New York, 1960 ( definitions in English, French, Spanish; fishery products 
and preservation). 

Heen, Eirik, Kreuzer, Rudolf, eds, "Fish in Nutrition," Fishing News (Books), L t d , 
London, 1962, 447 pp. (review articles and original research papers; availability, 
conservation, chemical composition, effect of processing on nutritive value, contri­
bution to human and animal diets, demand for fish as food, possibilities of increased 
consumption). 

Makarova, T. I , e d , "Selected Articles from Technology of Fish Processing," Food 
Industry Publishing House, Moscow, 1958, and the Clearinghouse, U.S. Depart­
ment of Commerce, Springfield, V a , 263 pp. (papers geared to needs of Russian 
industry but translation may acquaint others with Russian techniques, interests, 
research activities). 

Miller, S. A. et ah, " A Literature Survey on the Effects of Ionizing Radiations on 
Seafoods with Respect to Wholesomeness Aspects (Continuation)," MIT , for 
Atomic Energy Commission, Dept. of Commerce, Washington 25, D. C , 1961 
(preservation of cod, halibut, perch, shrimp, crabmeat, oysters, lobster by ionizing 
radiation; reviews and evaluations). 

Power, E . A , "Fishery Statistics of the U.S.," Fish and Wildlife Service, U.S. Depart­
ment of the Interior, Washington, D. C , 1961. 

Rogers, John L , "Quick Frozen Foods: The Commerce and Technology of Processing, 
Packaging and Distribution" (see Technology, Processing, Preservation, Sanitation 
and Quality Control). 

Stansby, Maurice E. , Dassow, John A , "Industrial Fishery Technology," Reinhold 
Publishing Corp , New York, 1963, 393 pp. (general picture of food industry 
plus specific data for operating commercial fisheries; fishery byproducts, current 
preservation methods). 

Stansby, M . E , Fish Oils. Their Chemistry, Technology, Stability, Nutritional Prop­
erties, and Uses," A V I Publishing C o , Westport, Conn , 1967, 440 pp. 

Tressler, Donald K , Lemon, James M a c W , "Marine Products of Commerce," 2nd e d . 
Fish and Wildlife Service, U.S. Department of the Interior, Washington, D. C , 
1951, 800 pp. (salt, minerals, algae, pearls, coral, other products from the sea; 
fish, their characteristics, abundance, economic importance, measurement, methods 
of fishing, chemical composition, nutritive value, transportation, preservation. 
World oyster industry, the American clam, shrimp, crab and lobster industries). 

Journals and Abstracting Services 
Allgemeine Fischwirtschaftszeitung Vereinigte Fachblatter der Fischwirtschaft in 

Spezialheften, Carl Th. Gorg Verlag, Bremerhaven, West Germany, 1949, weekly 
(technical-economic journal of West German fish industry; semiannual issue sur­
veys industry development). 

Archiv fiir Fischereiwissenschaft, Bundesforschungsantalt fiir Fischerei in Hamburg, 
Westliche Berliner Verlagsgesellschaft, Heenemann K G , Berlin-Wilmersdorf, Ger­
many, 1950, irregular. 

Commercial Fisheries Abstracts, Bureau of Commercial Fisheries, U.S. Department 
of the Interior, Washington, D. C , 1948, monthly (summary of developments for 
fishery industries; abstracts). 
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Current Bibliography for Aquatic Sciences and Fisheries, Food and Agricultural 
Organization of the United Nations, Fisheries Biology Branch, Viale délie Terme di 
Caracalla, Rome, Italy, 1958, monthly. 

Fangst Og Fiske, ed. & publr, Torolf Holme, Box 740, Slottsgt. 3, Bergen, Norway, 
1959, monthly (technical; fishing industry, primarily fishing vessel construction and 
maintenance; announcements on international conferences; latest foreign tech­
niques ). 

Fishing Gazette, Fishing Gazette Publishing Corp., 461 Eighth Ave., New York, Ν. Y. 
10001, 1884, monthly. 

Fishing News International, Arthur J . Heighway Publications, Ltd. , 110 Fleet St., 
London EC4, England, 1961, quarterly. 

Journal du Conseil, International Council for the Exploration of the Sea, Charlotten-
lund, Denmark; for sale by Andr. Fred H0st & Sons, Copenhagen, Denmark, 1926, 
3/year. 

Journal of the Fisheries Research Board of Canada, Ottawa, Canada, 1934, bimonthly. 
Journal of the Science of Food and Agriculture (see Broad-Coverage Literature 

Sources). 
Nihon Suisan Gakkaishi, The Japanese Society of Scientific Fisheries, c/o Tokyo 

University of Fisheries, Shiba Kaigandori 6 Minato-ku, Tokyo, Japan, 1932, monthly. 
Pacific Fisherman, Miller-Freeman Publications, Inc., 731 S.W. Oak St., Portland 5, 

Ore., 1903, monthly (technical-economic; fishing in Pacific Ocean off America; 
development of U.S. fishing industry; technological improvements in fish product 
processing; legislation; activities of organizations; meetings, conferences). 

Pêche Maritime, Editions Maritimes, 190 bd. Haussmann, Paris (8e), France, 1910, 
monthly (technical-economic; French and foreign maritime fishing, fish industry; 
fish processing methods and equipment; preservation, storage; product production; 
industry statistics). 

Rybnoe Khozyaistvo, Vsesoyuznyi nauchnyi institut rybnogo khozyaistva i okeano-
grafii Glavnogo upravleniya rybnogo khozyaistva pri Gosplane SSSR, Moscow, 
USSR, 1920, monthly. 

Tidskrift für Hermetikindustri ( see Packaging and Canning ). 
World Fisheries Abstracts (see Secondary Sources). 
World Fishing, Grampian Press, Ltd . , The Tower, 229-243 Shepherds Bush Rd., 

Hammersmith, London W6, England. 

Fruits and Vegetables 

Books 
Altschul, Aaron M . , ed., "Processed Plant Protein Foodstuffs," Academic Press, Inc., 

New York, 1958, 955 pp. (properties, processing, use as human foods). 
American Potato Yearbook, "American Potato Yearbook 1957," Westfield, N . J . , 

1957, 80 pp. (statistics for potato grower, shipper, jobber, research scientist). 
American Soybean Association, "Soybean Blue Book," Hudson, Iowa, 1963, 168 pp. 

(production, exports, prices, utilization of soybeans, meal, oil; trade groups, 
processors, oil refiners, manufacturers using soy products; services, equipment). 

Anderson, H . W., "Diseases of Fruit Crops," McGraw-Hill Book Co., Inc., New York, 
1956. 

Binsted, R. H . et al, "Pickle and Sauce Making." (see Food Additives, Colorings, 
and Flavorings). 

Braverman, J . B. S., "Citrus Products: Chemical Composition and Chemical Tech­
nology," Interscience Publishers, New York, 1949, 438 pp. 

Braverman, J . B. S., "Introduction to Biochemistry of Foods" (see Chemistry and 
Biology). 

Brown, Howard D., Hutchinson, Chester S., "Vegetable Science," J . B. Lippincott 
Co., Philadelphia, 1949. 

Chen, Philip S., "Soybeans for Health, Longevity, and Economy," Chemical Ele­
ments, South Lancaster, Mass., 1957, 241 pp. (utilization, fsom planting to 
processing; nutritive value, preparation of products). 

Chupp, C , Sherf, A. F., "Vegetable Diseases and Their Control," Ronald Press Co., 
New York, 1960. 

Collins, J . L . , "Pineapple," Wiley & Sons, Inc., New York, 1960, 330 pp. 
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Cruess, W. V. , "Commercial Fruit and Vegetable Products," 4th ed., McGraw-Hill 
Book Co., Inc., New York, 1958, 884 pp. (food irradiation, aseptic canning, high-
temperature short-term sterilization, tin and glass containers, jam and jelly 
production ). 

Goose, Peter G., Binsted, Raymond, "Tomato Paste, Puree, Juice and Powder," Food 
Trade Press, Ltd . , London, 1964, 151 pp. 

Huelsen, W. Α., "Sweet Corn. Vol. IV. Economic Crops," Interscience Publishers, 
New York, 1954, 409 pp. (history, taxonomy, morphology, physiology, canning 
operations, freezing, dehydrating). 

Hume, H . Harold, "Citrus Fruits," rev. ed., Macmillan Co., New York, 1957. 
Jones, Henry D., Mann, Louis K., "Onions and Their Allies," Wiley & Sons, Inc., 

New York, 1963, 286 pp. 
Kertesz, Ζ. I., "The Pectic Substances," Interscience Publishers, New York, 1951, 

644 pp. 
Lock, Arthur, "Practical Canning," (see Packaging and Canning). 
Markley, K. S., ed., "Soybeans and Soybean Products," Vol. I, 1950, Vol. II, 1951, 

Interscience Publishers, New York. 
Marshall, Roy E. , "Cherries and Cherry Products," Interscience Publishers, New 

York, 283 pp. Vol. 5 of Economic Crops Series, Kertesz, Ζ. I., ed. (production and 
use information; chemical, physiological changes during growth, processing; stand­
ards, grades). 

Moghrabi, H . M . , "Physical and Chemical Changes During the Ripening of Tomatoes 
as Affected by Temperature," Thesis, University Microfilms, Ann Arbor, Mich., 
65 pp. 

Norman, A. G., ed., "Soybean," Academic Press, Inc., New York, 1963. 
Simmonds, N . W., "Bananas," Wiley & Sons, Inc., New York, 1959, 466^pp. 
Sinclair, Walton B., ed., "The Orange—Its Biochemistry and Physiology," University 

of California, Division of Agricultural Sciences, 1961, 475 pp. (history, world 
production, processing, chemical composition, physical characteristics, juice con­
stituents, coloring matters). 

Singh, La i Behari, "The Mango: Botany, Cultivation and Utilization," Wiley & Sons, 
Inc., New York, 1960, 452 pp. 

Society of Chemical Industry, "Physico-Chemical Properties of Proteins With Special 
Reference to Wheat Proteins" (see Baking and Milling Industries). 

Talburt, William F., Smith, Ora, "Potato Processing," 2nd ed., AVI Publishing Com­
pany, Westport, Conn., 1967, 588 pp. (all areas of potato processing industry: 
growing to consumer delivery, potato chips to livestock feed; frozen, dehydrated, 
canned products; structure, chemical composition, varieties, diseases, etc.; methods 
for determining total solids and reducing sugars in raw potatoes; numerous 
references ). 

Terrien, J . , Truffaut, G., Carles, J . , "Light, Vegetation and Chlorophyll," Philosophical 
Library, Inc., New York (trans, by Madge E. Thompson), 1957, 228 pp. (transla­
tion of "Lumière et Vegetation" by Jean Terrien and Georges Truffaut and 
"L'Energie Chlorophylliene" by Jules Carles, published in 1951 and 1953). 

Thomas, Meirion, Ranson, S. L . , Richardson, J . Α., "Plant Physiology," 4th ed., re­
vised, Philosophical Library, Inc., New York, 1956, 692 pp. (helpful to food scien­
tists working on vegetable materials; biochemical aspects of plant physiology). 

Tressler, Donald K., Joslyn, Maynard Α., "Fruit and Vegetable Juice Processing Tech­
nology" ( see Technology, Processing, Preservation, Sanitation and Quality Control ). 

Von Loesecke, Harry, W., "Bananas," 2nd éd., Interscience Publishers, Inc., New 
York, 1950. 

Walker, J . C , "Diseases of Vegetable Crops," McGraw-Hill Book Co., Inc., New York, 
1952. 

Wallace, T., Marsh, R. W., eds., "Science and Fruit," University of Bristol, Bristol, 
England, 1953 (fruit juices, other fruit products, plant nutrition, pathology, food 
preservation ). 

Wardlaw, C. W., "Diseases of Bananas," Wiley & Sons, Inc., New York, 1961, 648 pp. 
Whitaker, T. W., Davis, G. N . , "Cucurbits," Wiley & Sons, Inc., New York, 1962, 

250 pp. 
Woodroof, J . G., "Peanuts—Production, Processing, Products," AVI Publishing Co., 

Westport, Conn., 1966, 260 pp. 
Woodroof, J . G., "Tree Nuts—Production, Processing, Products," AVI Publishing Co., 

Westport, Conn., 1967, 2 vols. 
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Work, Paul, Carew, John, "Vegetable Production and Marketing," 2nd e d , Wiley & 
Sons, Inc., New York, 1955, 537 pp. 

Journals 
American Fruit Grower, American Fruit Grower Publishing C o , 37841 Euclid Ave , 

Willoughby, Ohio, 1880, monthly (trade information and advertising). 
American Potato Journal, Supplement: American Potato Yearbook, American Potato 

Association, New Brunswick, N . J , 1923, monthly (scientific journal; growing, 
processing, biochemistry, marketing, industrial use, book reviews). 

American Vegetable Grower and Market Growers Journal, American Fruit Growers 
Publishing C o , 1953, monthly. 

Better Fruit, 1313 S.E. 12th A v e , Portland 14, Oregon, 1906, monthly (technical-
economic journal for fruit growers; book reviews). 

Biokhimiya Plodov i Ovoshchei (Biochemistry of Fruits and Vegetables), Akad. Nauk 
SSSR, Institut Biokhimii imeni A . N . Bakhu, Vol. 6, 1961, irregular. 

California Citrograph, California Citrograph Publishing C o , L t d , 5380 Poplar R d , 
Los Angeles, California, 1915, monthly (news items, statistics, advertising; some 
articles). 

Citrus Industry, Frisbe Publishing C o , Inc., Bartow, F l a , 1920, monthly (technical-
economic journal; cultivation, processing, fruit juice production, reports of Agri­
cultural Division, University of Florida). 

Commercial Grower, Benn Brothers L t d , Bouverie House, 154 Fleet St., London 
E.C. 4, England, 1895, weekly (trade journal; marketing news; book reviews). 

Cranberries, Courier Print Shop, Main St., Wareham, Mass, 1936, monthly. 
Eastern Fruit Grower, Ralph N . Dorsey, P.O. Box 115, Boyce, Va. 
Erwerbsobstbau (Market Fruit Growing), Verlag Paul Parey, Lindenstrasse 44, Berlin 

61, Germany, 1959, monthly. 
Fruit and Vegetable Reporter, New York Daily Fruit and Vegetable Reporter, 165 

Duane St., New York, 10013, 1908, daily. 
Fruit and Vegetable Review, P.O. Box 650, Orange, Calif. 
Fruit Intelligence (see Packing and Canning). 
Fruit Situation, Economic Research Service, Agriculture Dept., Washington, D. C , 

quarterly. 
Fruit Varieties and Horticultural Digest, American Pomological Society, Michigan 

State University, Dept. Horticulture, E. Lansing, M i c h , 1946, quarterly. 
Fruits, Institut Français de Recherches Fruitiers Outre-Mer, 6 rue du General-

Clergerie, Paris (16e), France, 1945, monthly (technical-economic journal; agri­
cultural techniques, industrial processing, technology; abstracts). 

Frutticoltura, Cruppo Giornalistico Edagricole, Via Emilia Levante 31/2, Bologna, 
Italy, 1955, monthly (market news; book reviews; patents). 

Horticultural Abstracts, Commonwealth Agricultural Bureaux, Farnham Royal, Bucks, 
England (Commonwealth Bureau of Horticulture and Plantation Crops, East 
Mailing, Kent, England), 1931, quarterly (fruits, vegetables, plantation crops). 

Industrielle Obst- und Gemuseverwertung, Verlag G. Hempel, 5 Augustplatz, Postfach 
866, Braunschweig, Germany, 1914, semimonthly. 

Informatore di Ortofrutticoltura, Cruppo Giornalistico Edagricole, Via Emilia 31/2, 
Casella Postale 2202, Bologna, Italy, 1960, biweekly (marketing news, patents, 
book reviews). 

Journal of Agricultural and Food Chemistry (see Broad-Coverage Literature Sources). 
Pacific Fruit News, P.O. Box 728, San Jose, Cal i f , 1888, weekly. 
Packer, Packer Publishing C o , 201 Delaware St., Kansas City, M o , 1901, weekly 

(marketing journal for commercial growers, packers, shippers, receivers of fruits, 
vegetables, related products). 

Quick Frozen Foods ( see Technology, Processing, Preservation, Sanitation and Quality 
Control). 

Vegetable Situation, Economic Research Service, Agriculture Dept., Washington, 
D. C , quarterly. 

Vegetables, Processing, Crop Reporting Board, Statistical Reporting Service, Agri­
culture Dept., Washington, D. C , 1 or 2 issues/month. 

Western Fruit Grower, Western Farm Publications, Inc., 251 Kearney St., San Fran­
cisco, Cal i f , 1947, monthly (technical-economic journal). 
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Miscellaneous Publications 
Board, P. W., Coote, G. G., "Maturation of Green Stringless Bush Beans," Common­

wealth Scientific and Industrial Research Organization, Division of Food Preserva­
tion and Transport, Technical Paper No. 12, 1959, 12 pp. 

Corn Industries Research Foundation, "Corn In Industry," 1001 Connecticut Ave., 
N.W., Washington, D. C. 20036, 1960, 64 pp. 

University of Florida, Caribbean Commission, "Fruit Preserves and Fruit Prepara­
tions," 1956. 

University of Florida, Caribbean Commission, "Vegetables and Vegetable Prepara­
tions," 1958. 

Gould, Wilbur A. et al, "Whole Kernel Sweet Corn for Canning and Freezing," Ohio 
Agricultural Experiment Station, Wooster, Ohio, 1959 (Research Bulletin 826), 
72 pp. (No. 4 in a series on fresh and processed vegetables). 

United Fresh Fruit and Vegetable Assn., "Fresh Facts About the Fresh Fruit and 
Vegetable Industry," Washington, D. C., 24 pp. (consumption, distribution, proc­
essing, storage statistics). 

U . S. Dept. of Agriculture, "Flume Systems for Handling Bulk-Stored Potatoes," 
Washington, D. C , 1957, 16 pp. 

U . S. Dept. of Agriculture, "California Asparagus: Effect of Transit Environments on 
Market Quality," Marketing Service, Report No. 428, Washington, D. C , 1960, 
26 pp. 

U . S. Dept. of Agriculture, "United States Standards for Grades of Canned Grape­
fruit," Marketing Service, Washington, D. C , 1959, 6 pp. 

U . S. Dept. of Agriculture, "Effects of Delayed Initial Salting on Transit Temperatures 
of California Lettuce Shipped by Rai l , " Marketing Service, Report No. AMS-433, 
Washington, D. C , 8 pp. 

U . S. Dept. of Agriculture, "Factors Affecting Temperature Reduction and Weight-
Loss in Vacuum-Cooled Lettuce," Marketing Service, Report No. 469, Washington, 
D. C. 

U . S. Dept. of Agriculture. " U . S Λ Standards for Grades of Canned Grapefruit and 
Orange for Salad," Marketing Service, Washington, D. C , 1960, 6 pp. 

U . S. Dept. of Agriculture, "Potato Flakes: A New Form of Dehydrated Mashed 
Potatoes. IV. Effects of Cooling after Precooking," Agricultural Research Service, 
Report ARS 73-25, Washington, D. C , 1959, 26 pp. 

U . S. Dept. of Agriculture, "Proceedings of Conference on Soybean Products for 
Protein in Human Foods, Sept. 13-15, 1961," Agricultural Research Service, Wash­
ington, D. C. 

U . S. Dept. of Agriculture, "Aeration of Bulk-Stored Pea Beans," Transportation & 
Facilities Research Div., Report No. 481, Washington, D. C , 43 pp. (aeration effec­
tively controls moisture accumulation; keeps marketable beans stored in bulk). 

U . S. Dept. of Agriculture, "An Improved Place-Packing Station for Citrus Fruit," 
Transportation & Facilities Research Div., Report No. 447, Washington, D. C , 
24 pp. 

Woodroof, J . G., and Shelor, Ethyl, "Okra for Processing," Agricultural Experiment 
Stations, Athens, Ga., Bulletin No. 56, 1958, 51 pp. 

Meat and Meat Products 

Books 
American Meat Institute Foundation, "The Science of Meat and Meat Products," 

W. H . Freeman and Co., San Francisco, Reinhold Publishing Corp., New York, 
1960, 438 pp. (basic aspects of meat science, chemistry, microbiology, nutritional 
value; meat processing, preservation, curing, packaging). 

Ashbrook, F. G., "Butchering, Processing and Preservation of Meat," D. Van Nostrand 
Co., Princeton, N . J . , 1955. 

Bundy, Clarence E. , Diggins, Ronald V. , "Beef Production," Prentice-Hall, Inc., 
Englewood Cliffs, N . J . , 1956. 

Butz, Dale E. , Baker, George L . , Jr., "The Changing Structure of the Meat Economy," 
Harvard Business School, Div. of Research, Cambridge, Mass., 1960, 204 pp. 
(problems arising from present and projected changes affecting all segments of the 
meat industry discussed with suggested solutions). 
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Levie, Albert, "The Meat Handbook," AVI Publishing C o , Westport, Conn, 1963, 
350 pp. ( livestock production, slaughter, inspection, grading, distribution, purchase 
specifications, by-products merchandising). 

Stefansson, V , "Fat of the Land," Macmillan C o , New York, 1956. 
Thornton, Horace, "Textbook of Meat Inspection: Including the Inspection of Rabbits 

and Poultry," 3rd ed , Williams & Wilkins C o , Baltimore, M d , Bailliere, London, 
1957, 602 pp. (this edition excludes fish inspection; includes information from 
Iran, India, Burma, Ceylon). 

U . S. Dept. of Agriculture, "Regulations Governing the Meat Inspection of the 
United States Department of Agriculture," Meat Inspection Division, Agricultural 
Research Service, Washington, D. C , 226 pp. 

World Health Organization, "Meat Hygiene," International Documents Service, 
Columbia University Press, New York. 

Ziegler, P. Thomas, "The Meat We Eat," Interstate Printers & Publishers, Inc., 
Danville, 111, 1962, 538 pp. (slaughter, preservation, smoking, storing, federal 
meat grading, table preparation). 

Journals 
Applied Microbiology (see Chemistry and Biology). 
Bulletin of the Institute of Meat, Institute of Meat, Holborn Viaduct, London E C 1 , 

England, quarterly (technolgy, animal husbandry, news). 
Butchers' Advocate, Dressed Poultry and the Food Merchant, 408 West 14th St , 

New York 10014, 1879, weekly. 
Deutsche Lebensmittel-Rundschau, Wissenschaftliche Verlagsgesellschaft, Birken-

waldstrasse 44, Postfach 40, Stuttgart 1, Germany, 1903, monthly (occasional 
articles ). 

Enzymologia; Acta Biocatalytica, The Hague, Netherlands, 1936, 6-12/year (occa­
sional articles). 

Fleischwirtschaft, Verlagshaus Sponholz, G m b H , 6000 Frankfurt am Main, West 
Germany, DBR, 1949, monthly ( technical-economic journal, processing technology, 
chemistry, biochemistry, analysis). 

Food Processing, Putnam Publishing C o , 111 E . Delaware Place, Chicago, 111. 60611, 
1940, monthly (see Broad-Coverage Literature Sources). 

Husipar, Muszaki Konyvkiado, Budapest, 1952, bimonthly (scientific-technical journal 
of meat industry, book reviews ). 

Journal of Animal Science, American Society of Animal Production, Beltsville, M d , 
1942, quarterly (principally stock, stock breeding, occasional items on meat). 

Journal of Applied Bacteriology, Academic Press, Inc., I l l Fifth A v e , New York 
10003, 1938. 

Journal of the American Leather Chemists Association, Department of Leather Re­
search, University of Cincinnati, Cincinnati, Ohio, 1906, monthly (occasional 
articles on meat, meat packing and by-products). 

Meat, Ojibway Press, Inc., Duluth, Minn. 55802, 1934, monthly (technology, preser­
vation, processing, cutting, canning, packaging). 

Meat Board Reporter, National Live Stock and Meat Board, 36 South Wabash A v e , 
Chicago, 111. 60603, quarterly. 

Meat Marketing, Practical Press, L t d , Dorset Bldgs, Fleet St , London EC4, England, 
1921, monthly. 

Meat Processing and Sausage Mfg., Davies Publishing C o , 645 North Michigan A v e , 
Chicago, 111. 60611, 1962, monthly (technical reports, market analysis, news). 

Meat Trade's Journal and Cattle Salesman's Gazette, Meat Trade's Journal L t d , Lon­
don, May 1888, weekly (meat and poultry marketing, meat curing, inspection, 
processing equipment). 

Myasnaya IndustHya (see Molochnaya Promyshlennost' in Dairy Products Section). 
National Provisioned 15 West Huron St , Chicago, 111. 60610, 1889, weekly (technical-

economic-trade journal of meat processing and packing industry; catalogs, books, 
patents ). 

National Renderers Association Newsletter, 30 North L a Salle St , Chicago, 111. 
60602, monthly. 

Nature, MacMillan & C o , L t d , St. Martin's S t , London WC2 , England, 1869, 
weekly. 
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New Zealand Journal of Science and Technology, New Zealand Association of Sci­
entists, Box 1874, Wellington, Ν. Z., 1957, monthly (see also Broad-Coverage 
Literature Sources). 

Packers Daily Record, 141 West Jackson, Chicago, 111. 
Renderer, Pacific Coast Renderers Association, 3308 East Broadway, Long Beach, 

Calif. 90803, 1959, quarterly. 
Res; Revista Illustrada de las Carnes Argentinas, Lorenzo Ciribi, Avenida Roque 

Saenz Pena 760, Buenos Aires, Argentina, 1933, monthly (meat industry, technical, 
commercial; some reviews). 

Science, American Association for the Advancement of Science, 1515 Mass. Ave., 
N.W., Washington, D . C. 20005, 1880, weekly (occasional articles). 

Seifen, Ole, Fette, Wachse, Verlag für Chemische Industrie, H . Ziolkowsky K G . , 
Beethovenstrasse 16, Augsberg, Germany, 1874, biweekly (see also Food Additives, 
Colorings, and Flavorings) (occasional articles on meat, meat packing, and by­
products ). 

Technologija Mesa, Yugoslav Institute of Meat Technology, Bulevar JNA 18/11, 
Beograd, Yugoslavia ( journal of the Yugoslav meat industry ). 

Western Meat Industry, Oman Publishing Co., P.O. Box 72, M i l l Valley, Calif., 1955, 
monthly. 

Miscellaneous Publications 
Deibel, Robert H . , Evans, James B., "Nitrite Burn in Cured Meat Products," American 

Meat Institute Foundation, Chicago 37, 111., 1957 (Bulletin No. 32), 13 pp. (par­
ticular attention given to fermented sausage). 

Howard, Α., Prater, A . R., Coote, G. G., "Effect of Drying, Mincing, and Cooking 
on Quality of Dried Mutton Mince," Division of Food Preservation Technical 
Paper No. 20, C.S.I.R.O., Melbourne, Australia, 1960. 

Howard, Α., Lee, C. Α., Webster, H . L . , "Studies on Beef Quality. IX , " Division of 
Food Preservation Technical Paper No. 21, C.S.I.R.O. Melbourne, Australia. 

Koch Suppliers, "Successful Meat Smoking," Kansas City, Mo., 18 pp. 
Obara, Tetsujiro, Ogasaware, Yasokichi, "Polarographic Studies on Storage of Meats 

by Gamma-Ray Irradiation, Part 1," Department of Agricultural Chemistry, Tokyo 
University of Education, Japan, March 1961. 

Prater, A. R. et al, "Compression of Dehydrated Mutton and Beef Mince," Common­
wealth Scientific and Industrial Research Organization, Division of Food Preserva­
tion, Technical Paper No. 13, Melbourne, Australia, 1959, 26 pp. 

Prater, A . R., Vere-Hones, N . W., Roberts, Ε. Α., "Storage Trial on New Zealand 
Beef and Mutton," Division of Food Preservation and Transport Technical Paper 
No. 19, C.S.I.R.O., Melbourne, Australia, 1960. 

Prater, A. R. et al, "Production and Storage of Dehydrated Mutton Mince," Division 
of Food Preservation Technical Paper No. 22, C.S.I.R.O., Melbourne, Australia, 
1961. 

Siedler, A. J . , "Effect of Standard Cooking and Processing Methods on the Nutritional 
Value of Meat Protein," American Meat Institute Foundation, 939 East 57th St., 
Chicago, 111. 60637, 1961 (Bulletin No. 51). 

U . S. Dept. of Agriculture, "Factors Influencing the Palatability, Vitamin Content, 
and Yield of Cooked Beef," Home Economics Research Report No. 9, October 
1959, 83 pp. (from Superintendent of Documents, Washington 25, D . C ) . 

U . S. Dept. of Agriculture, "Beef Muscle Characteristics as Related to Carcass Grade, 
Carcass Weight, and Degree of Aging," Agricultural Marketing Service, Washing­
ton, D. C. (Technical Bulletin No. 1231), 85 pp. 

Weir, C. Edith, Doty, D . M . , Pircon, L . J . , Wilson, G. D., " A Friction-Type Smoke 
Generator—Performance and Application for Smoking Frankfurters," American 
Meat Institute Foundation, 939 East 57th St., Chicago, 111. 60637, 1961 (Bulletin 
No. 47). 

Poultry and Eggs 

Books 
American Poultry Association, "Standard of Perfection for Domesticated Land and 

Water Fowl," 4th ed., Great Falls, Montana, 1962. 
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Bailey, J . W., "Poultryman's Manual," Springer Publishing Co., New York, 1957. 
Barron, Norman S., Feltwell, Ray P., "Poultry Farmer's Veterinary Book," Charles C. 

Thomas, Publisher, Springfield, 111., 1959. 
Biester, H . E. , Schwartz, L . H . , "Diseases of Poultry," 2nd ed., Iowa State College 

Press, Ames, 1948. 
Bundy, Clarence E. , Diggins, Ronald V. , "Poultry Production," Prentice-Hall, Inc., 

Englewood Cliffs, N . J . , 1960. 
Bundy, C. E. , Diggins, Ronald V. , "Livestock and Poultry Production," 2nd ed., 

Prentice-Hall, Inc., Englewood Cliffs, N . J . , 1960. 
Card, Leslie E. , "Poultry Production," 9th ed., Lea & Febiger, Philadelphia, Pa., 

1961. 
Davidson, J . A . et al, "Poultry and Egg Products Laboratory Manual," Michigan 

State University, 1955. 
Heuser, G. F. , Hall , G. O., Brucker, J . H . , "Poultry Management," J . B, Lippincott 

Co., Philadelphia, 1952. 
Institute of American Poultry Industries, "Poultry Plant Sanitation (Supplement)," 

Chicago, 1957, 80 pp. (handbook for sanitarians and plant workers). 
Jull , Morley Α., "Poultry Breeding," 3rd ed., Wiley & Sons, Inc., New York, 1952. 
Jull , Morley Α., "Poultry Husbandry," 3rd ed., McGraw H i l l Book Co., Inc., New 

York, 1951. 
Mountney, G. J . , "Poultry Products Technology," AVI Publishing Co., Westport, 

Conn., 1966, 215 pp. (processing, handling, marketing and preparation). 
Stewart, G. F. , Abbott, J . C , "Marketing Eggs and Poultry," Food and Agriculture 

Organization of the United Nations, Rome, and Columbia University Press, 1961 
( F A O Marketing Guide No. 4) , 193 pp. 

Winter, A. R., Funk, Ε. M . , "Poultry: Science and Practice," 5th éd., J . B. Lippincott 
Co., Philadelphia, 1960. 

Journals 
Archiv für Geflugelzucht und Kleintlerkunde, Deutsche Akademie der Landwirt-

schaftswissenschaften zu Berlin, Berlin, 1952, bimonthly. 
British Poultry Science, Oliver & Boyd Ltd. , Tweeddale Court, 14 High St., Edin­

burgh, Scotland, 1960, 3/year (marketing news, book reviews). 
Broiler Business (formerly Broiler Growing), Watt Publishing Co., Mount Morris, 

111., 1950, monthly (joined with Poultry Processing and Marketing, and Turkey 
World to become Poultry Meat in 1964). 

Broiler Industry, Garden State Publishing Co., Garden State Building, Sea Isle City, 
N . J . , 1938, monthly. 

Canadian Poultry Review, Donovan Ltd. , 129 Adelaide St., West, Toronto, Canada, 
1876, monthly. 

Egg Producer, 180 North Wabash Ave., Chicago, 111. 60601, 1958, monthly. 
Everybody's Poultry Magazine, Everybody's Poultry Magazine Publishing Co., Ex­

change Place, Hanover 4, Pa., 1895, monthly. 
Feedstuffs, Miller Publishing Co., 2501 Wayzata Blvd., Minneapolis, Minn., 1929, 

weekly. 
Poultry Digest, Garden State Publishing Co., Garden State Building, Sea Isle City, 

N . J . , monthly. 
Poultry Meat, Watt Publishing Co., Mount Morris, 111. 61540, 1964, monthly. 
Poultry Processing and Marketing (incorporating American Egg and Poultry Review), 

Watt Publishing Co., 1895, monthly (joined with Turkey World, and Broiler Busi­
ness to become Poultry Meat in 1964). 

Poultry Science, Poultry Science Association, College Station, Tex., 1908, bimonthly 
(scientific journal; physiology, breeding, quality, preservation, book reviews). 

Poultry Tribune, Watt Publishing Co., 1895, monthly (technical-economic journal for 
poultry and egg industry). 

Turkey World (see Poultry Meat). 
World's Poultry Science Journal, World's Poultry Science Association, Agriculture 

House, Knightsbridge, London SW1, England, 1945, quarterly. 
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Miscellaneous Publications 
U . S. Dept. of Agriculture, Washington 25, D. C , "Poultry Grading and Inspection" 

(Bulletin No. 173), 26 pp. 
U . S. Dept. of Agriculture, Washington 25, D. C , "Utilization and Disposal of Poultry 

By-Products and Wastes" (Marketing Research Report No. 143). 
U . S. Dept. of Agriculture, Washington 25, D. C., "The Demand, Supply, and Price 

of Eggs" (Bulletin No. 1204), 157 pp. 

Sugar and Starch 

Books 
Academic Press, "Advances in Carbohydrate Chemistry" (editor varies, Vol. 18, 

1963), New York (broad coverage of the carbohydrates). 
Aehnelt, W. R. (Rassow, B , ed.), "Starke, Stârkesirup, Starkezucker," Technische 

Fortschrittsberichte, Band 53, Theodore Steinkopf, Dresden and Leipzig, 1951. 
(occurrence of starch, its uses, degradation; starch syrup, starch sugar, derivatives 
of starch and dextrose). 

American Chemical Society, "Use of Sugars and Other Carbohydrates in the Food 
Industry," A D V A N C E S I N C H E M I S T R Y SERIES 12, American Chemical Society, Wash­
ington, D. C , 1954, 142 pp. 

Bates, Frederick J . et al, "Polarimetry, Saccharimetry, and the Sugars," U . S. Depart­
ment of Commerce, National Bureau of Standards, Circular C-440, U . S. Govern­
ment Printing Office, 1942, 797 pp. 

Braudecht, Charles A , "Starch: Its Sources, Production and Uses," Reinhold Pub­
lishing Corp , New York, 1953. 

Brown, C. A , Zerban, F. W , "Physical and Chemical Methods-of Sugar Analysis," 
Wiley & Sons, Inc., New York, Chapman & Hall , London, 1941, 1353 pp. 

DeWhalley, H . C. S , e d , " I C U M S A Methods of Sugar Analysis," International 
Commission for Uniform Methods of Sugar Analysis, American Elsevier, New York, 
1964, 153 pp. 

Elsevier Publishing C o , "Proceedings of the Eleventh Congress of the International 
Society of Sugar Cane Technologists," October 1962, Mauritius, New York, 1963, 
1250 pp. (about 140 papers on five major areas of research and technology). 

Fair, Whidock & Co., "Manual of Sugar Companies," 35th ed., New York, 1960, 
348 pp. (statistics, economic data, background information on major sugar com­
panies; publication suspended). 

Honeyman, J , e d , "Recent Advances in the Chemistry of Cellulose and Starch," 
Heywood & Co., London, 1959. 

Honig, Pieter, "Principles of Sugar Technology," D. Van Nostrand Co., Princeton, 
N . J , American Elsevier Publishing C o , New York, 3 vols. Vol. I, 1953: physical, 
chemical properties; Vol. II, 1959: crystallization; Vol. I l l , 1963: evaporation, 
centrifuging. 

Horowitz, William, e d , "Official Methods of Analysis of the Association of Official 
Agricultural Chemists" (see Composition and Analysis). 

Hugot, Emile (Jenkins, G. H , translator), "Handbook of Cane Sugar Engineering," 
D. Van Nostrand Co., Princeton, N . J . , American Elsevier Publishing Co., New 
York, 1960 (cane sugar processes, equipment, from delivery and unloading of the 
cane to layout of sugar factory). 

Hunt, Mildred, "Patents on the Reactions of Sugars," Sugar Research Foundation, 
Inc., New York, 1961, 57 pp. (chemistry of foreign and domestic patents in which 
sugar is a reactant). 

Kerr, R. W , "Chemistry and Industry of Starch," Academic Press, Inc., New York, 
1950. 

McGinnis, R. A , e d , "Beet Sugar Technology," Reinhold Publishing Corp., New 
York, 1951, 574 pp. (history, beet sugar production, beet storage, juice purification 
evaporators, fuel economy, crystallization, packaging). 

Meade, G. P , "Spencer-Meade Cane Sugar Handbook," 9th e d , Wiley & Sons, Inc., 
New York, 1963, 845 pp. 

Pigman, W. Ward, "The Carbohydrates, Chemistry, Biochemistry, Physiology," 
Academic Press, Inc., New York, 1957, 902 pp. 
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Radley, J . Α., "Starch and Its Derivatives," 3rd ed., Wiley & Sons, Inc., New York, 
1954, 2 vols, [comprehensive coverage, material 1948 or earlier; Vol. I (510 pp.) : 
structure and reactions of starch, action of amylases on starch. Vol. II (465 pp.) : 
industrial methods and applications). 

D. Van Nostrand Co., "Proceedings of the Tenth Congress of the International Society 
of Sugar Cane Technologists," May 1959, Hawaii, Princeton, N . J . , 1961, 1174 pp. 
(all aspects of sugar industry). 

Walton, Robert T., " A Comprehensive Survey of Starch Chemistry," Chemical Catalog 
Co., New York, 1928, 330 pp. 

Whistler, R. L . , Smart, C. L . , "Polysaccharide Chemistry," Academic Press, Inc., 
New York, 1953. 

Journals 
Apicultural Abstracts (formerly a section in Bee World), Bee Research Association, 

Woodside House, Chalfont Heights, Gerrards Crosse, Bucks, England, 1950. 
Boletin Azûcarero Mexicano, Organo Oficial de la Union Nacional de Productores de 

Azucar, S.A., de C.V. Boletin Azucarero Mexicano, Calle Balderas 36-902 Mexico 
1, D.F. , Mexico, 1949, monthly. 

Cereal Chemistry (see Baking and Milling Industries). 
Cukoripar (Sugar Industry), Kultura, Budapest, Hungary, 1948, monthly. 
Die Starke, Stuttgart N . (14a), Germany, Wissenschaftliche Verlagsgesellschaft. 

mbH., Birkenwaldstr. 44, Postfach 40, 7000 Stuttgart 1, Germany. 
Gazeta Cukrownicza, Wydawnictwa Czasopism Technicznych NOT, ul Czackiego 3/5, 

Warsaw, Poland, 1893, monthly ( scientific-technical journal of Society of Engineers 
and Technicians of Polish Food Industry and the main administrative agency of 
the sugar industry of Poland; sugar beet processing, production, abstracts ). 

Gilmore Louisiana Florida Sugar Manual, Hauser Press, 720 Poydras St., New 
Orleans, La . , 1911, every 2 years. 

Indian Sugar, Indian Sugar Mills Assoc., India Exchange, Calcutta 1, India, 1950, 
monthly. 

Industria Saccarifera Italiana, Associazioul Nazionale Tecnici Zucchero e Alcool, 
Viale Cavour 86, Ferrara, Italy, 1908, bimonthly (sugar and alcohol abstracts). 

Institut Belge pour l'Amélioration de la Betterave, Publications Techniques, Tirlemont 
(formerly Publications de l'Institut Belge pour Γ Amelioration de la Betterave, 
1933-1951), 1933, quarterly (scientific-technical journal on sugar beet, agricultural 
techniques, chemistry). 

International Sugar Journal, International Sugar Journal, Ltd. , 23A Easton St., High 
Wycombe, Bucks, England (formerly Sugar Cane, 1869-1898), 1869, monthly 
(technical-trade journal—sugar cane and beet cultivation, production, analysis, 
controls, economics ). 

Journal of the American Society of Sugar Beet Technologists, P.O. Box 538, Fort 
Collins, Colo., 1938, quarterly ( scientific journal; soil preparation, growth chemicals, 
production technology, chemistry, biochemistry). 

Listy Cukrovarnicke (Letters for Sugar Industry), Statni Nakladatelstvi Technicke 
Literatury, Praha, Spâlenâ 51, Prague 1, CSSR, 1885, monthly (technical journal 
for scientists and higher level technicians in sugar, confectionery and molasses 
industry; Czechoslovakian and foreign technology). 

Przeglad Dokumentacyjny Przemyslu Cukrowniczego (Supplement to Gazeta Cu­
krownicza), Osrodek Dokumentacji Naukowo-Techniczej Przemyslu Rolnego i 
Sozywczego, Warsaw, Poland, Wydawnictwa Czasopim Technicznych Naczelnej 
Organizacji Technicznej, ul. Czackiego 3/5, Warsaw, Poland, 1951, irregular. 

Sakharnaya Promyshlennost' (Sugar Industry), Pishchepromizdat, Moscow, 1923, 
monthly. 

Sexto Gijutsu Kenkyukaishi (Proceedings of the Research Society of Japan Sugar 
Refineries' Technologists), Research Society of Japan Sugar Refineries' Assoc., 5-7 
Sambancho, Chiyoda-ku, Tokyo, Japan, annual. 

South African Sugar Journal, South African Sugar Industry, Durban, South Africa 
(formerly Sugar Journal Congress and Exhibition Number), 1917, monthly. 

Stàrke, Die (see Die Starke). 
Sucrerie Belge, Organe de la Société Générale des Fabricants du Sucre de Belgique, 

Bruxelles, 38 Bd. du Regent, Brussels, Belgium, 1872, monthly (technical-economic 
journal on sugar beet; physico-chemical principles, production, industry statistics; 
patents ). 
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Sucrerie Française, Société d'Edition et de Publicité Agricoles, Industrielles et Com­
merciales, 42 rue du Louvre, Paris, France (formerly Journal des Fabricants du 
Sucre, 1860-1948), 1860, monthly. 

Sugar, 604 Fifth A v e , New York 10020, monthly. 
Sugar Bulletin, The Official Bulletin of the American Sugar Cane League of the 

U.S.A., 414 Whitney B l d g , New Orleans, L a , 1922, semimonthly. 
Sugar Industry Abstracts, Sugar Refiners' Association; British Sugar Corp , Tate and 

Lyle Research Laboratories, Westerham R d , Keston, Kent, England (formerly 
Monthly Bibliography and Abstracts Rehting to the Manufacture and Refining of 
Sugar; Sugar Abstracts), 1938, monthly. 

Sugar Journal, Sugar Journal, Inc., 823 Perdido St., New Orleans, L a , 1898, monthly 
(technical-economic journal, industrial technology, mainly cane sugar). 

Sugar News, Voice of the Philippine Sugar Industry, Sugar News Press, Inc., Dna 
Salud B l d g , 417 Dasmarinas, Manila, P. I , monthly. 

Sugar y Azucar, Palmer Publications, 25 West 44th St., New York 10036, (formerly 
Facts about Sugar; Sugar), 1914, monthly (industry conditions, production tech­
nology; abstracts). 

Sugar y Azucar Yearbook, Mona Palmer Publishing, 25 West 45th St., New York 
10036, 1932, annual. 

Taiwan Sugar (Printed in England), P.O. Box 697, Taipei, Taiwan, China, monthly. 
Trudy TsentraTnogo Nauchno-Issledovatel. Institute Sakharnoi Promyshlennosti 

(Transactions of the Central Scientific Research Institute of Sugar Industry), 
Gos. Nauchno-Technicheskoe Izd. Min. Promyshlennosti Prodovol'stvennykh 
Tovarov, Moscow, USSR, irregular [No. 6 (1958), latest available to C A ] . 

Zeitschrift fiir Zuckerindustrie, Verlag Dr. Albert Bartens, Luckhoffstr. 16, Berlin 38, 
Germany, 1951, monthly (scientific-technical-economic journal; abstracts; lists 
patents, suppliers of raw material and equipment). 

Zucker, Verlag M . & H . Schaper, Grazer Str. 20, Hanover 16, Germany, 1948, semi­
monthly (technical-economic; broad range of topics; analysis, production controls, 
sugar beet chemistry, utilization of waste products; abstracts, new books, patents). 

Zucker-Beihefte, M . & H . Schaper, Grazer Str. 20, Hannover - Walhausen, Germany, 
1960, quarterly (separate supplement of Zucker; sugar and sugar beet; chemistry, 
physics, biochemistry, microbiology, cultivation, engineering). 

Zucker- und Siisswaren - Wirtschaft, Alfred Roper-Verlag, Schluterstr. 56, Hamburg 
13, Germany, 1948, semimonthly (scientific-technical-commercial journal; cocoa, 
confectionery products, packaging, patent lists). 

Zuckererzeugung, Die Wirtschaft, Berlin, Germany, 1957, monthly (technical-eco­
nomic journal on sugar beet, sugar production in East Germany; research methods, 
waste utilization, meeting reports). 

U.S. Patent Classes and Subclasses 
Class Subclass 

Beverages 
Carbonated 
Carbonater 
Carbonating and flavoring 

99 
99 

261 
99 
62 

275 
389+ 

79 

Canning 

Coffee 

Cooking and subsequent 
Cooking filled receptacles 
Filling and closing 

Preservation 
Substitutes 

Food preserving apparatus 
Food preserving processes 

Hermetic 

99 
99 
53 
99 
99 
99 
99 
99 
99 

356 
359+ 
266+ 
234+ 
150+ 
182+ 
65+ 

152 
72+ 
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Dairy 
Analysis and analytical control 

Apparatus 
Apparatus design 
Processes 

Egg 
Assorting or classifying 
Candling 
Cleaning 

Brushing or scrubbing 
By abrading 

Compositions and processes 
Cutting and separating 

Apparatus 
Processes 

Dyeing 
Packaging, wrapping and casing 
Powdered 
Preservation 

Apparatus 
Coating 
Dehydration 
Hermetic sealing 
Packing in liquids and powders 
Refrigeration 

Tester 
Candling 
Electrical 
Specific gravity 

Fats 
Electrical discharge treatment 
Electromagnetic wave treatment 
Fermentative treatment 
Foods containing 

Apparatus for 
Preservation 

Liquoring 
Fish 

Liver extraction 
Fats, etc. 
Vitamins 

Food (see type) 
Canning 

Filling receptacles 
Dehydration 
Live stock 
Preparing and treating (see type) 
Preserving 

Fruit 
Apparatus for treating 
Cleaning 

Brushing or wiping apparatus 
Fluid treatment apparatus 
Processes 

Coffee substitutes from 
Juice extractor 
Preservation 

Canning 
Coating 
Dehydration 
Refrigeration 

Class Subclass 

31 

23 258 
d23 

23 231 

209 71 
88 14.1+ 

134 
15 3.1 + 
51 16+ 
99 113+ 

146 2 
146 221 

8 9 
99 177 
99 210 
99 161 
99 241+ 
99 170 
99 210 
99 170 
99 191 
99 196 
73 432 
88 14.1+ 

324 
73 32 

260 398+ 
204 167 
204 161 
195 3 
99 118+ 
99 244 
99 163+ 

8 94.23 

260 412.1 
167 81 

99 182+ 
141 

99 199+ 
99 2 + 

99 150+ 
99 100+ 
99 239+ 

15 3.1+ 
134 
99 103+ 
99 74+ 

100 146 
99 154+ 
99 186 
99 168 
99 204+ 
99 193 
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V A L E R I AND W A D L E R Food Industries 

Seeding and stoning 
Sorting machines 
Stemmer 

Meat 
Butchering 
Choppers hand 
Cleaning 

Brushing or wiping machines 
Liquid contact apparatus 

Cutter and comminutor 
Tenderer 

Preservation 
Canning 
Coating 
Dehydration 
Packaging 
Refrigeration 

Tenderers 
Pounders 

Poultry 
Butchering 
Husbandry 

Sugar 
Cane plant 
Crystals washing out 
Cutting and shaping 
Design 
Fermentative liberation or purification 
Foods containing 
Grape 
Invert 
Syrups 

Milk 
Artificial 
Chocolate 
Condensing 
Evaporating 
Filter 
Modification 
Preservation 

Canning 
Dehydration 
Sterilization and pasteurization 

Protein foods from 
Separating 
Testing 

Processes 
Sediment 

Vegetable 
Cleaning 

Apparatus brushing or wiping 
Apparatus liquid treatment 
Processes 

Coffee substitutes from 
Comminuting machines 
Cutting comminuting peeling 
Grating 
Jellies 
Juices 
Peeling 

Class Subclass 

146 17+ 
209 71+ 
146 55 
99 107+ 
17 
30 
17 
15 3.1+ 

134 
146 

17 25+ 
99 157+ 
99 187+ 
99 169 
99 208+ 
99 174+ 
99 194+ 
17 25 
17 30 

17 11+ 
119 
127 

P L T 89 
127 63+ 
107 
d82 
195 11 
99 

127 36+ 
127 41 
99 142 

260 398+ 
31 
99 63+ 
99 24+ 

159 
159 
210 348+ 

99 54+ 
99 151 
99 183+ 
99 200+ 
99 212+ 
99 19+ 

233 
23 258 
23 231 
73 61 

15 3.1 + 
134 

99 103+ 
99 74 

146 
146 
146 177+ 
99 131 
99 105+ 

146 43+ 
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728 L I T E R A T U R E O F C H E M I C A L T E C H N O L O G Y 

Class Subclass 

Pit stem or core removal 146 
Preservation 99 154+ 

Canning 99 186 
Coating 99 168 
Dehydration 99 204+ 
Refrigeration 99 193 

Protein foods 99 17 
Baking 99, 107, 117, 126, 220 
Confectionary 107 
Candy 99, 107 

R E C E I V E D April 6, 1964. Presented on the symposium, "Literature Resources of the 
Chemical Process Industries," sponsored by the Division of Chemical Literature at the 
143rd Meeting of the American Chemical Society at Cincinnati, Jan. 13-14, 1963. 
Updated 1968. 
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INDEX 

A 
Abrasives industry * 112 
Acetylene 35,40,48 

black 516 
Additives, food 660 
Adhesives 362,366,376 
Aerosol industry 632 
A G A R D 618 
Agricultural pesticides 636 
Alcoholic beverages 664,702 
Alumina 107 
Aluminum silicates 107 
Amino acids 203,220 
Ammonia products, by-product . . 527 
Analysis of food 659,688 
Anesthetic gases 35,43,51 
Argon 37 
Azo dyes 257 

Β 

Baking 663,698 
Beer 664,702 
Beeswax 249 
Beverage industries 664, 702 
Biochemistry 158 

of cosmetics 203,218 
Biologically active food constituents 658 
Biology of food 658, 685 
Black, carbon 515 
Bleaches 7 
Borides 108 
Bottling 664 
Brewing 665 
Building materials 78 
Butter 668,709 

C 
Candy 667,707 
Canning 662,695 
Carbon 108 

black 515 
dioxide 35,37,41,50 

Carbonated beverages 664 
Carbonization, coal 526 
Carbides 108 
Carnauba wax 250 
Caustic potash 1 
Caustic soda 1 
Cellulose 296 
Cement 122,137 
Cements 367 
Ceramic art 76 

Ceramics 71 
Cheese 668,709 
Chemicals, petroleum 550 
Chemistry 

of cosmetics 202 
of food 658, 685 
of printing ink 407, 415 

Chlorates 28,31 
Chlor-alkali industry 1 
Chlorine 1,17,24,31 

organic chemicals 4,17 
Chloroprene 5 
Chocolate 667,707 
Classified literature 621 
Clay 78 
Clinical testing 205,224 
Coal carbonization 526 
Coatings 419 
Cocoa 667,707 
Coffee 668,708 
Coke 542 
Collagen 381 
Colloids 222 
Coloring food 660,689 
Colour Index 254 
Comfort 290 
Composition of food 659, 688 
Compounding, rubber 469 
Computer-based services 152 
Confectionery 667, 707 
Construction materials, rocket . . . 616 
Cosmetics industry 191 
Crude rubber 480 

D 
Dairy industry 668,709 
Detergents 8,18,238 

synthetic 231 
Deuterium 37 
1,2-Dichloroethane 5 
Disinfection 218 
Dyeing 270,278 
Dye intermediates 254 
Dyes 142 

synthetic 254 
Dry ice 41,50 
Drugs 155 

Ε 

Economics 2, 234 
Edible oils 669,713 
Eggs 673,721 
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Electroceramics 81 
Electrochemistry 17 

of nonmetals, industrial 24 
Electrolysis 

of fused magnesium chloride . . 3 
of hydrochloric acid 3 
of salt 2 

Electro-organic chemistry 24,29, 32 
Emulsions 222 
Enamels 71,79 
Engineering, food 657 
Enzymes 220 
Ethyl chloride 4 
Explosives 565 

F 
Fats 669,713 
Fatty acids 204,221 
Federal regulation 200 
Fermentation 664,702 
Fiction, rubber 457 
Film-base materials 142 
Finishing, textile 270,278 
Fish products 670,714 
Flavor 660,689 
Fluorine 24,28,31 
Food 

additives 660,689 
industries 652 
processing 657, 680 
technology 657,680 

Fruit juices 664,702 
Fruits 671,716 
Fungicides 640 

G 
Gas, coal 527 
Gelatin 142,381 
Glass 18,71,79 

manufacture 8 
Glues 367 
Gold 62 
Government publications 20,421 
Graphite 108 
Graphic arts 400,404,413 
Gums 367 
Gypsum 122,140 

H 
Halogenation 555 
Halogens 24 
Helium 35,37 
Herbicides 640 
Hydrocarbons 550 
Hydrochloric acid, electrolysis of . . 3 
Hydrogen 24,28, 32, 35, 37,41, 50 

peroxide 24,28,32 
Hydrogénation 555 

I 
Ice cream 668, 709 

Industrial gases 35 
Industrial electrochemistry of 

nonmetals 24 
Inert (noble) gases 35,39,48 
Information centers, pesticide 650 
Ink, printing 400,404,413 
Inorganic chemicals * 6 
Iridium 55 
Insecticides 632,639 
Instant coffee and tea 668 

J 
Jargon, rubber industry 429 

L 
Laboratory methods 179 
Lacquer 427 
Law, cosmetics 200,217 
Laws, alcohol beverage 666 
Lampblack 516 
Latex 468,475 
Leather .362,370 
Library, Division of Rubber 

Chemistry 507 
Light oil . . . . , 527 
Lime 122,140 
Lipids 203,219 

M 
Magnesia 107 
Magnesium chloride, electrolysis of 

fused 3 
Malting science and technology . . 665 
Man-made fibers 269 
Manufacturers, abrasives 120 
Masonry 132 
Meat products 672, 719 
Medical physiology 172 
Medicinal chemistry 152 
Medicine 214 
Metallurgy 7,18,67 
Metals, noble 55 
Microbiology 202,217 

of foods 659 
Milk 668,709 
Milling 663,698 
Mortars 122 

Ν 

Natural rubber 441 
Naval stores, wood 349 
NASA 618 
Nematocides 640 
Nitration 555 
Nitrides 108 
Nitrogen 35,37,39,48 
Nitrous oxide 42 
Noble metals 55 
Nonalcoholic beverages 664 
Nonmetals, industrial electro­

chemistry of 24 
Nutrition 661,691 
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INDEX 731 

ο 
Oils, edible 669,713 
Organic 

chemicals, chlorine in 4 
chemistry 163 

electro- 24 
Osmium 55 
Oxygen 24,28,32, 35, 37,38,47 

Ρ 

Packaging 411,415 
food 662,695 

Paint 419 
Palladium » 55 
Paper 411,415 

and pulp 7,18,296 
Particle size measurement 223 
Patent journals 208 
Patent searching in rubber 

technology 510 
Patents 234 
PB reports 256 
Perchlorates 24,28,31 
Perchloroethylene 5 
Pesticidal development 641 
Pesticide information centers 650 
Pesticides 6 

agricultural 636 
Petroleum chemicals 550 
Pharmaceutical chemistry 152 
Pharmacology 167,199,216 
Pharmacy 198,215 
Phosgene 6 
Photochemistry 67 
Photographic chemistry 142 
Photographic gelatin 381 
Physical chemistry of 

cosmetics 204,221 
Physics of printing ink 410,415 
Physiology, medical 172 
Pine 350 

oil 356 
Plaster 122,140 
Plastics, resins and 387 
Platinum 55 
Polishes 249 
Polymerization 471,555 
Polymer processing 471,476 
Polymer texts 468 
Polymers . . . 387,469-471, 475, 518,550 
Porcelain 80 
Pordand cement 126 
Potassium carbonate 1 
Potassium hydroxide ^ . . . 1 
Poultry 673,721 
Psychopharmacology 176 
Preservation of food 657, 680 
Pressurized products 632 
Printing ink 400, 404, 413 
Propellants 581,632 
Propulsion, rocket 581 
Proteins 203,220 
Pulp and paper 7,18,296 

Q 
Quality control of food 657,680 

R 

Radiation chemistry 67 
Radioisotopes 177 
Reclaimed rubber 468,475,480 
Refractories 105 
Refrigerant gases 35,42,50 
Residue analysis 641 
Resins and plastics 387 
Rhodium 55 
Rocket construction materials . . . . 616 
Rocket propulsion 581 
Rosin 350 
Rubber 518 

compounding 469,486 
industry 429 
library 507 
markets 480 
natural 441 
products 501 
reclaimed 468,475,480 
standards 501 
synthetic 459 
technology, patent searching in . 510 

Ruthenium 55 

S 
Salt, electrolysis of 2 
Sanitation 218,657,680 
Sanitizing agents 7 
Seafoods 670 
Serial publications 181 
Silica 107 
Silicon carbide 106 
Silver 62 
Sizes 367 
Soaps 8,18,231 
Soda ash 1 
Sodium 

carbonates 1,17 
chlorate 24 
hydroxide 1,24,31 

Soft drinks 664,702 
Soil fumigants 640 
Solvay process 3 
STAR 618 
Starch 673,723 
Statistics 8,204,223,234 
Sterilization 218 
Sugar 673,723 
Sulfonation 555 
Surface coatings 404,413 
Surface chemistry 143,238 
Synthetic 

detergents 231 
dyes 254 
fibers 268 
foods 658 
rubber 459 
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Tar, coal 526 
Tea 668,708 
Testing, printing ink 412 
Test methods, textile 281 
Textile chemistry 268 
Textiles 7 
Textile utilization and evaluation . . 287 
Therapeutics 167 
Toxicity 661,691 
Toxicology 178,199,216,641 
Travel books 458 
Trichloroethylene 5 
Tritium 37 
Trona process 3 
Turpentine 354 

Varnish 428 
Vat dyes 257 
Vegetables 671,716 
Vinyl chloride 5 

W 

Water and waste treatment 7,18 
Waxes 249 
Wines 664,702 
Wood naval stores 349 
Wool wax 250 

U 
Unclassified literature 618 Yeast .664, 702 
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