A O, C.S Commentary

Basic Research in the Field of Fats

COMMENTARY, according to the dictionaries, is essentially a series of explanatory notes, and until
A now this editorial page has really been something much better. It has been a monthly acecount
of activities of special interest to readers of the Journal, regularly written by someone with a
high degree of responsibility for the activity reported. Lacking any current responsibility, 1 will delve
into the past 35 years and attempt a few comments—below the level of com-
mentary—on the progress of basic research in the field of fats.

From efforts in the early 1920’s to absorb the scientific background of
soap and edible fat manufacture my best-remembered impressions come from
trying to take a close look at two very important mixing operations, soap
crutching and the preparation of plastic shortening. We seemed to have a
fairly good working knowledge of each molten fat mixture from which these
products were made. However, as the mixing operations proceeded, we knew
less and less about what we were mixing with what, and our ignorance of the
component parts of the final product, soap and shortening, was really profound.

I believe that the basic research most needed by manufacturers in our field
35 years ago was systematic study of the individual triglycerides in our fat
fixtures and of the physical forms of both glycerides and soaps. The progress
made in this area has been quite gratifying. Notwithstanding the remaining
gaps in our information and some disagreements about the polymorphie forms
of both glycerides and soaps, we have begun to make good use of the data now
available. One inspiring feature of this research was the ability of laboratories
in this eountry to agree on essentials in their early independent work.

O THE WORLD AT LARGE there can be no more basic problems on fat than
A. S. Richardson those concerned with nutrition. Steady progress in this large area has
been made for many years and is continuing. On the subject of fat digestion

the average chemist is more confused today than he was three or four decades ago, but this is a part of
the price which we pay for progress. Formerly we thought that fats must be split completely into
fatty acids and glycerol to be absorbed. Now we must be patient until the story is more nearly complete.

The mechanism of detergent action is one of the most obviously basic problems of our field; it has
been more vigorously discussed than attacked. We can be reasonably sure that the really active soap
or other detergent is the fraction adsorbed at the surface of the particles of dispersed soil, but we
have very little definite and precise knowledge about this all-important fraction. We have in recent
years made important progress of a somewhat negative character in this area for we now understand
an ever-present limiting factor in detergency. The cleansing action of a soap solution increases with
inereasing concentration up to a critical value, above which additional soap serves mainly to form more
micelles with little change in cleansing action. Thus it makes less sense than ever to say that soap
cleanses because it is a colloid.

PACE DOES NOT PERMIT a complete recital of recent progress of basic research in our field. This is
S fortunate for otherwise we would face serious difficulties, including much hard work. The subject
of sterol chemistry, for example, is now more complicated than the whole subject of fat chemistry a
generation ago. Another difficulty would be the lack of definite criteria for distinguishing between
really basic research and other research aimed at broadly useful information. For instance, should we
classify as basic the splendid series of researches which have closed many of the gaps in our knowledge
of the unsaturated fatty acids? I could easily argue either side of the question.

The outstanding general characteristic of recent and current research in our field, and in chemical
research elsewhere, is its high degree of dependence on instrumentation. We are leaning very heavily
on development work in the field of physics and on the manufacturers of scientific instruments. Many
chemical research organizations would suffer collapse if they were suddenly deprived of all instruments
less than 10 years old.

HIS KIND OF DEPENDENCE on manufactured scientific apparatus is a threat to the development of

our imagination as chemists. I can barely refrain from saying that the satisfactory progress of
research in our field has been accomplished with no display of outstanding imaginativeness. This is
not a criticism for the current vogue in chemical research is a timely and desirable one. It would be
sheer neglect of duty not to be concentrating a large proportion of our energies on these wonderful
modern instruments. But let us beware! There is more to chemical research than skilled use of instru-
ments handed to us on a platter for our employer’s silver.

Retired Associate Direetor A. S. RicmarpsoN
Chemical Division Cineinnati, Ohio
Procter and Gamble Company
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reach premium markets
with this low gossypol cottonseed meal

Plants producing cottonseed meal by the Blaw-
Knox prepress extraction process are reaching
growing mixed feed markets at substantial
profit premiums.

Low gossypol content permits the unrestricted
use of this meal as a protein supplement in all
types of animal feedstuffs, including chicken
feed and pig ration.

Meal produced by the Blaw-Knox process is
highly nutritious . . . containing a minimum of
709, water soluble protein. The canary-colored
(easily pelletized) granules lie mainly in the 20
mesh size range—a nearly dust-free product.

Extracted meal has an average residual oil
content of less than .59, which means that for
every ton of seed processed, you get as much as
40 pounds more oil than obtainable from other
processes. This oil refines to a light color and
has excellent bleaching qualities.

Blaw-Knox prepress extraction plants are
helping others tap growing premium profit
markets for low gossypol meal. For further in-
formation concerning the process, the meal or
its markets, get in touch with your local Blaw-
Knox District Engineer, or write to one of the
offices listed below.

ﬂmwml]x BLAW KNOX COMPANY Chremical Plants Division

180 North Wabash Avenue, Chicago 1, Illinots / Pitisburgh 22, Pennsylvania



‘with DARCO®

Removal of undesirable impurities in your vegetable oil
refining process can be done better with DARco activated
carbon. Whether it’s the modification of color, improvement

in taste or reduction of odors, the high adsorbent qualities of
Darco make light work of oil purification.

Used alone, or properly proportioned with clay, DARco does
an extra efficient job of removing the stubborn red, green
and blue pigments. The same goes for odor-bearing
impurities and metallic soaps for which DARco has a
particular affinity.

DaRrco is economical too! Its low retention value assures you
of getting 60 to 90 pounds more oil from the filter (per 100
pounds of DARco) than with most other activated carbons.

For technical assistance and information on the use of DARCO,
write us today about your specific oil purification problem.

Chemicals Division

ATLAS POWDER COMPANY

WILMINGTON 99, DELAWARE, U.S.A.

ATLAS POWDER COMPANY, CANADA, LTD.,, BRANTFORD, CANADA




CONDENSED—{o serve you better

TIME, to the chemist, is more precious than plu-
tonium. That’s why the Fisher Catalog Supplement
has been edited so carefully. In fact, this indis-
pensable little reference book takes only 112 pages
to list all the instruments, apparatus, glassware
.and laboratory furniture added to Fisher stocks
since the 1952 publication of the Fisher Catalog.

The Catalog itself was quite a feat: so com-
pressed and clarified that its 986 pages contain an
even wider selection than the 1500-page “‘giants”
on catalog shelves.

All of the items in the new supplement, selected
and tested by the Fisher technical staff, are factu-
ally described; painstaking woodcuts as well as
action photos assist the text. In addition, the
supplement presents dozens of major instruments
newly developed and manufactured by Fisher and
not available elsewhere. (For your convenience,
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the supplement is not burdened with reagents;
7000-plus Fisher reagents are listed separately in
the handy Fisher Chemical Index.)

Used together, the catalog and supplement place
in your hands the largest, most comprehensive
assortment of laboratory tools available anywhere.
If you have not received your copy, write for
catalog supplement 111, 717 Forbes Street, Pitts-
burgh 19, Pennsylvania. ’

FISHER {{} SCIENTIFIC

America’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals

Philadelphia Washington
Pittsburgh Montreal
St. Louis Torontg

Cleveland
Detroit
New York

Boston
Buffalo
Chicago



HARSHAW-MADE

RUFERT
NICKEL
CATALYST
FLAKES

for hydrogenation of oils

Hydrogenators specify four requirements for
their catalyst, and Rufert Catalyst meets the
test on all four with:

1. Uniform, predictable behavior

2. High selectivity over wide range

3. Strong rugged activity—even at

low temperatures and pressures

4, Excellent filterability
Add to these such extra benefits as ease of
handling and the fact that you can get Rufert
Catalyst when you want it, and you'll see cause

enough for contacting Harshaw for more infor-
mation. Please call or write today.

Manvufactured by

THE HARSHAW CHEMICAL (0.

Cleveland 6, Ohio

Chicago 32, 1il. Detroit 28, Mich. New York 17, N. Y.
Cincinnati 13, O. Houston 11, Texas Philadelphia 48, Pa.
Cleveland 6, O. Los Angeles 22, Cal. Pitsburgh 22, Pa,




ReriniNG TO REFINERS

For many years Corn Products Refining Company has operated a 212 tankcar unit of our
CONTINUOUS SODA ASH REFINING PROCESS, and one unit of 212 tankcar capacity of
our CONTINUOUS CAUSTIC PROCESS.

Due to the superiority of the SODA ASH PROCESS in bleach colors and simplicity of
operation, they have now eliminated the Caustic unit and have installed in its place a new
8-tankcar capacity SODA ASH REFINING unit. The new installation is shown in the cut
on this page.

The new equipment was supplied by The Sharples Corporafion.

All refiners operating the Caustic Process can not only benefit by greater yields of re-
fined oil but also by better bleach colors and color stability by installing our SODA ASH

PROCESS. At the same time, they will gain by the greater simplicity of operating the
SODA ASH PROCESS as compared to the Caustic Process.

REFINING, UNINCORPORATED

70 WEST 40TH STREET
NEW YORK CITY 18, N. Y.
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VITAMIN A PALMITATE & ACETATE
In bulk or batch-size containers
PURE, OIL SOLUBLE F.D. & C. COLORS
to meet formula requirements
CRYSTALLINE VITAMIN Dy (Calciferol)

fa bulk or in combinafion with
Vitamin A and Color

Now ... Sterwin introduces a product
which combines Vitamin A Palmitate
and F.D. & C. Yellowin Vegetable Oil,
batch-packed to fortify and color mar-
garine to your formula requirements.
Sterwin Vitamin A and Color is a
stable, true solution that mixes thor-
oughly and uniformly. No measuring.

No weighing. Simply add one can to
each batch. Does not affect the flavor
or odor of the finished product.

Each shipment is compounded with
pharmaceutical care. It is then as-
sayed for both Vitamin A and color
content before a Sterwin control num-
ber is assigned. :

Write today for performance facts and quotations.

oneers

Sttt Clomicalh..

Subsidiary of Sterling Drug Inc.
1450 BROADWAY, NEW YORK 18, N. Y,




Great new and oryginal Roche development

100% NATURAL COLOR

with
Total Vitamin A
Poiency

with
Beta CAROTENE

FOR MARGARINE

When you use vitamin A ‘Roche’ and beta carotene ‘Roche’ blended in vegetable oil you get natural color
and vitamin A potency in one plant operation.

You may have vitamin A acetate or palmitate ‘Roche’ and beta carotene ‘Roche’ blended in vegetable oil to
your specifications so that your margarine safely delivers the required vitamin A value of 15,000 U.S.P. units
per pound and also meets your color requirements. Roche does the blending and delivers the material to you
in sanitary tin cans which are especially suitable for batch mixing. Vitamin A and
beta carotene ‘Roche’ dissolves readily in warm margarine oils with uniform distribu-
tion throughout the batch.

VITAMIN A
ACETATE
o
BETA CAROTENE
IN VEGETABLE OIL.
"“‘ROCH!'

No more messy mixtures of separate colors are needed. Beta carotene ‘Roche’ imparts
a true natural color without tinge of green. It does not change to a reddish color as do
some vegetable pigments during storage.

Beta carotene is the natural, non-toxic coloring matter of butter and other dairy

products. It gives your food added nutritional value, too. Batch size cans of
Vitamin A and Beta
Carotene 'Roche’

Adopt this modern Roche method of fortifying and coloring your margarine in one blended in vegetable
operation. Specify vitamin A with beta carotene ‘Roche.” Ample supplies are assured. Poney Your specifica-
Beta CAROTENE ‘Rocke’

FOR SHORTENING and other foods
Beta carotene ‘Roche’ makes your good foods better because it gives them 24% Semi-solid Suspension
true, natural yellow color and at the same time adds nutritional value. of Beta Carotene ‘Roche’

400,000 U.S.P. units per gram ‘Roche’

Available in a 24%, semi-solid suspension, beta carotene ‘Roche’ supplies beta carotene in vegetable oils.

400,000 U.S.P. units of vitamin A activity per gram. The amount of beta
carotene ‘Roche’ required to color a pound of shortening represents 8000-

33-pound stee!

9000 U.S.P. units of vitamin A.
pails, double Syn-

Processing is simplified. The 24%, semi-solid suspension of beta carotene e :};&"::LEGI;I:?::
‘Roche’ dissolves readily in warm fluid shortening to give you uniform 3 placeable-leverlok
distribution of color and a substantial amount of vitamin A activity.

cover.,

Plan now to put this new Roche product to work for you. Get the benefits
of natural color and added nutritional value in your shortening.

CALL ROCHE FOR VITAMINS

VITAMIN DIVISION +« HOFFMANN-LA ROCHE INC. - NUTLEY 10, NEW JERSEY

NUtley 2-5000
Pacific Coast distributor: L. H, BUTCHER COMPANY, San Francisco * Los Angeles * Seattle 3-pound tripletite tamperpruf
Portland * Salt Lake City metal cans.

In Canada: Hoffmann-La Roche Lid., 286 St. Paul Street, West; Montreal, Quebec
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The filler

in the lines and

numbers of
Kimble

Thermometers is

—it can be removed only by dissolving the glass itself

AKE ADVANTAGE of the new lower

prices on Kimble thermometers de-
signed to stay legible for their entire
lifetime. The colored substance used to
fill the lines and numbers of the gradu-
ated scale is unaffected by organic ma-
terials and acids (except Hydrofluoric).
Resistance to alkalis is equal to that of
the glass itself . . . proved under abnor-
mal laboratory test conditions.

INDIVIDUALLY RETESTED
Every Kimble thermometer and hy-
drometer is Individually Retested be-
fore shipping. N.B.S. specifications are
minimum standards for Kimble ther-
mometers. There is also a line of
Kimble instruments made to A.S.T.M.,
A.P.1. and M.C.A. specifications.

CASE ASSORTMENT DISCOUNTS

Kimble thermometers and hydrometers
may be assorted with the rest.of the
Kimble line for quantity discounts.
Your. local laboratory supply dealer
should have them at the new lower -
prices. But remember, there is no sub-
stitute for Kimble quality. If your sup-
plier does not have the Kimble line,
write us, we'll see that you are supplied.

P R I C E S R E D U C E D Improved manufacturing methods, increased production
make new lower prices possible. Typical prices are: R 4
Description and Qty. in . s

. Catalog Number Range Case Each 1 case 5 cases 10 cases 25 cases And, get greater SawngSIWlth
Thermometer F£44298 ~112 to 70°F 4 4.52 16:27 15.46 14.64 13.83 Ca.se quantity discounts
Low Cloud ard Pour Kimble thermometers and
Thermometer 43554 —5to +5°C 8 2.38 17.14 16.28 15,42 14.57 h}fdrometers may be a:ssorted
Freezing Point with the rest of the Kimble
Hydrometer 331204 1.095 to 1.155 Sp. gr. 8 172 12.38 .76 n.1s 10.53 line for maximum discounts.
Specific Gravity Kimble Glass Company is a
Hydrometer $£31786 API 2910 41 API® 3 3.95 14.22 13.51 12.80 12.09 subsidiary of Owens-Illinois,

Toledo 1, Ohio.

Owens-ILLINOIS

GENERAL OFFICES - TOLEDO 1, OHIO

KIMBLE LABORATORY GLASSWARE
AN @ PRODUCT



Our baker and the second
most beautiful girl in the world

The young lady in the picture has brought home from London
the second prize in the 1954 international beauty contest. The
gentleman is by trade a master baker. Both are employed by
Eastman Kodak Company in essentially similar jobs, for which
each has high qualifications,

She earns her pay by having her picture taken on our color
film all day long. The film is then sent to our processing stations
all over the world and returned to Rochester to maintain a con-
stant check on processing quality and uniformicy, With all the
continual chemical and physical control procedures, we still
want the assurance of a pretty girl’s picture.

He, surrounded by chemists, bakes all day. The chemists keep
measuring the exact monoester content® of every production run
of Myverol® Distilled Monoglycerides. They also make other
chemical tests known to measure factors important for food
components. No Myverol order leaves the plant until these
chemists are satisfied; but then, just to make sure that some
chemically negligible factor has not tripped us up, we have our
master baker bake with it and evaluate his results with a skep-
tical old pro’s eye. If he’s happy, then we are too, as we go home
to dinner clutching our individual fair shares of his labors.

For technical counsel and a cost analysis on the use of Myverol
Distilled Monoglycerides in any food fat product write Distilla-
tion Products Industries, Rochester 3, N. Y. Sales offices: New
York, Chicago, and Memphis « W. M. Gillies and Company,
Los Angeles, Portland, and San Francisco e Charles Albert
Smith Limited, Montreal and Toronto.

*It runs around 90 per cent—2 or 3 times that of conventional mono-di
food emulsifiers—and this results in such baking industry economies that
the demand grows and grows. That 90 per cent does not include 6 or 7
per cent of ““2-monoesters,”” which our laboratory has found to con-
tribute on its own to baking properties.

distillers of monoglycerides
made from natural fats and oils

Also . .. vitamin A for foods
and pharmaceuticals

Distillation Products Industries
is a division of Eastman Kodak Company
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1955 Additions and Revisions
A.O.C.8. Tentative and Official
Methods—$2.75

Tentative to Official Status:
A. Commercial Fats and Oils

Lo ASHei e s Ca 11 -55
2, PhOSPROTUS. ccoriiiirerreitesieerenineireniee e s sie s Ca 12 -55
3. Refined and bleached color of tallows
ANA GTOASES.ccvcrerrrreiirircrriravecceisrsirssoneresssssssseses Ce 8d-55
B. Lecithin
1. Benzene insoluble matter. .Ja 3 -55
2. Phosphorus...inenic .Ja 5 -55
3. Acid VAlUG.....cccorrerierieeerenicnienine s Ja 6 -55
C. Drying Oils
1. Acid ValUC.eeicre ettt e e Ka 2 -55
2. Refractive index..... Ka 4 -55
3. Specific gravity... Ka 5 -55
4, ViSeosity....ovvmerrreninn ISP Ka 6 -55
5. Flash and fire points, open cup.. Ka 7 -56
6. Ash.viierinicn Ka 10 -55
7. Acetone t0lerancte. s Ka 11 -55
Revised:
A, Commercial Fats and Oils
1. Moisture, distillation method.........covvvviivernnnas Ca 2a-45
2. Moisture and volatile matter, hot plate...........Ca 2b-45
3. Moisture and volatile matter, air oven... .Ca 2e-25
4. Moisture and volatile matter, vacuum oven.....Ca 24-25
5. Refining 108S....covererecrmnieriniriosecnonmneimnsenn ..Ca 9a-52
6. Bleaching test, cottonseed oil.. ..Ce 8a-52
7. Bleaching test, soybean oil... .Ce 8b-52
8. Saponification value........cuineiiinninienennn Cd 3 -25
B. Soap and Soap Products
1. Total alkalinity.. Da 7 -48
2. Total alkaliniby. i eennnsivens sorvesessscaesrescene 5 -48
C. Drying Oils
1, Saponifieation value.....iinenrea Ka 8 -48
Corrected:
A. Sulfonated and Sulfated Oils
1. Organically combined SOu......cccovviimmiiinecenne ¥ 2a-44
B. Soap Stock
1. Total fatty aeids.....cmiiiinineeieenes G 3 -53
Replaced:
A. Vegetable Qil Source Materials
1. Residual lint, cottonseed........occvviveiniinnnnns Aa 7 -55

B. Oilseed By-Products
1. Free gossypol, cottonseed cake,

meal, and meats.......iie—— Ba 7 -55
C. Commercial Fats and Oils
1. Flash point, closed cup method........oceverveenned Ce 9b-55
D. Specifications
1. Flash point thermometers........ioinnn H 10 -55
Deleted:
A. Specifications
1. Flash point thermometers..........vciimnonen H 11 -48

New Methods:

A. Oilseed By-Products
1. Total gossypol, cottonseed cake,

meal, and MeatS....comvniirieee s Ba 8 -55

B. Commercial Fats and Oils

1. Moisture, modified Karl Fischer.....cooivincnd Ca 2e-55
C. Soap and Soap Products

1. Chlorides, potentiometriC. ... cminmomenionnns Db 7b-55
D. Drying Oils

1. Diene value... e Ka 12 -55
E. Commercial Fatty Acids

1. SampPUNG..cceiriiiiirereiriisiran s seeesrseeesnas L 1-55

2. Moisture, hot plate... ...l 2a-55

3. Moisture, distillation... ..Js 2b-55

4. Acid value..ieerrirennn L 3a-55

5. Unsaponifiable matter. I 4a-55

6. Ash..ccocornniinnnes WL 5a-55

7. THeT e WL 6a-55

8. Saponification value. Lo 7a-55

9. Iodine value........... WL 8a-55

10. Refractive indeX........ccireimiinicmmenninnisrennes L 9a-55

11. Specifie gravity......... L. 10a-55

12. Flash and fire points, open cup.....cccevcirecncnn 1. 11a-55

13, Polyunsaturated acids........irieinconcennd ..L 12a-55

T. H, HorPER, Editor, Methods.



He studies the relationship between
vitamin A and life

We produce a great many gallons of vitamin A each
year, but we never tell the man in the street what it
will do for him. We prefer to let him find out from his
doctor, his nutrition adviser, or from those who make
the vitamin A products he buys.

Nevertheless, we do make it a point to leatn every-
thing we can about the biological properties of vita-
min A. Dosages and dosage forms run through our
biochemists’ wortk. Is the efficacy of vitamin A en-
hanced or diminished by a certain chemical modifica-
tion? By the presence of a certain other substance?

The purpose of such biological investigations, of
course, is that we understand the problems of our
customers among pharmaceutical manufacturers and
food processors. Additions to the roster are always
welcome. For data and quotations on Myvax® Vita.
min A in bulk or in premeasured cans as Myvapack®
Vitamin A, write Distillation Products Industries,
Rochester 3, N. Y. Sales offices: New York, Chicago,
and Memphis ¢« W. M. Gillies and Company, Los
Angeles, Portland, and San Francisco e Charles Albert
Smith Limited, Montreal and Toronto.

@% o | leaders in research and
/2 production of vitamin A

Distillation Products Industries
isadivision of Eastman Kodak Company

15



ier activated carbon...

il than anyio

” zﬁ\\ ]

and it’s the mo.st eﬁ@wn&dgaglonzmg agent known!

AR I A

/>\‘

Tests prove conclugiilly that NORIT retains 30% less refined oil, on the average,
than other activated cqg [You can reduce your oil retention losses accordingly

by using NOR/SSEEEEERefining of vegetable and animal oils and fats.

i’ gent — Because NORIT has a very high porosity,

 takes less NORIT to remove undesirable impurities from a
given volf B activated carbons.

ol aid, and samples of the various grades of NORIT. No obligation, of course.

NORIT

AMERICAN NORIT CO., INC.
PLANT: JACKSONVILLE, FLORIDA

alomon & Bro., 216 Pearl Street, New York 38, N. Y.
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CUSTOM-BUILT PLANTS

All Over the World

Glycerine — Fatty Acids — Edible Oils

WURSTER & SANGER OFFERS ...

® Consulting service to aid In solving your
operating, process or equipment problems

©® Design of a complete new plant or

® Equipment and specifications to modernize
your present plant.

FILTREX Solvent Extraction—world’s most versatile direct solvent
extraction process for oils—proved operating economy—maximum
oil yield and quality.

Continuous Fatty Acid Distillation—unsurpassed product quality—
yields exceeding 99% utilizing W&S original development of Dow-
therm Heated Bubble Cap Trays.

Fat Splitting—high pressure non-catalytic and low pressure catalytic
autoclave processes for production of fatty acids and glycerine.

Hydrogenation—foremost designers of equipment for hardening fats,
oils, fatty acids for edible and technical use.

Oil Refining—for production of highest quality cooking and salad
oils—batch neutralizing, vacuum bleaching, batch or continuous
deodorizing.

Glycerine Recovery and Refining—W&S equipment is the choice of
large and small producers for efficiency of recovery and refining
yields of C.P., High Gravity or Dynamite glycerine up to 997 in
one distillation.

Margarine, Shortening, Vanaspati—and other process plants are offered
involving production of special products from fats, fatty acids and
glycerine.
For further details and bulletins write direct
or to the representative nearest you.
REPRESENTATIVES
Mexico: Desarrollo Industrial, Apartado 13323, Mexico 1, D. F.
Cuba: Consolidated Trading Co., Inc,, Apartado 142, Havana, Cuba.

Brasil: Industrias Quimicas do Brasil, S.A.,, Caixa Postal 3832, Rio de
Janeiro, Brasil.

Philippines: Edward J. Nell Co., P.O. Box 612, Manila, Philippines

India: Bapasola Trading & Engineering Co., 79-81 Gowalia Tank Road,
Bombay, India.

Egypt: Associated Supplies Bureau, P.O. Box 1004, Alexandria, Egypt.

WURSTER & SANGER, Inc.

EXPORT SALES AFFILIATE:
WURSTER & SANGER INTERNATIONAL, INC.
(DEPT. 8) 5201 SOUTH KENWOOD AVENUE, CHICAGO, ILLINOIS, U.S. A.
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