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E N3 INTRODUCTION

In your ordinary use of the Encyclopaedia Britannica, you give
your attention to the ome articie that will answer the one question
you have in your mind. The aim of this Guide is to enable you to
use the Britannica for an altogether different purpose, namely, for
systematic study or occasional reading on any subject.

The volumes of the Encyclopaedia Britannica contain forty-four
million words—as much matter as 440 books of the ordinary octavo size.
. And the subjects treated—in other words,the whole sum of human knowl-
edge—may be divided into 289 separate classes, each one completely
covering the field of some one art, science, industry or other depart-
ment of knowledge. By the mere use of scissors and paste the alpha-
betical arrangement of the articles could be done away with, and the
Britannica could be reshaped into 289 different books containing, on
the average, about half as much again as an ordinary octavo volume.
It would misrepresent the Britannica to say that you would then have
289 text-books, because there is an essential difference in tone and pur-
pose. A text-book is really a book intended to be used under the
direction and with the assistance of a teacher, who explains it and
comments upon it. The Britannica, on the other hand, owes the posi-
tion it has enjoyed since the first edition appeared in 1768 to the fact
that it has succeeded, as no other book has succeeded, in teaching
without the interposition of a teacher.

It is not, of course, claimed that the idea of reading certain groups
of Britannica articles in the order in which they will combine them-
selves into complete books is a novel invention. Thousands of men
owe the greater part of their educational equipment to a previous
edition of the Britannica. And not only did they lay out their own
courses of reading without the aid of such a Guide as this, but the
material at their disposal was by no means so complete as is the 11th
Edition. Every edition of the Britannica before this one, and every
other book of comparable size previously published, appeared volume
by volume. In the case of the last complete edition before the present,
no less than 14 years elapsed between the publication of the first
volume and the last. It is obvious that when editors have to deal with
one volume at a time, and are unable to deal with the work as a
whole, there cannot be that exact fitting of the edges of one article
to the edges of another which is so conspicuously a merit of the 11th
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Edition. All the articles in this edition were completed before a
single volume was printed, and the work stood, at one stage of its
preparation, in precisely the form which, as has already been said,
might be given to it by merely rearranging the articles according to
their subjects.

In this Guide, the principal articles dealing with the subject of
each chapter are named in the order in which you may most profit-
ably study them, and the summaries of the larger articles afford such
a preliminary survey as may assist you in making your choice among
the courses. Besides, where it seems necessary, there is added to the
chapter a fairly complete list of all articles in the Britannica on the
subject, so that the reader may make his study exhaustive.

A brief review of the six parts into which the Guide is divided will
show the general features of its plan, of which a more detailed analysis
is given in the Table of Contents.

Part 1 contains 30 chapters, each designed for readers engaged in,
or preparing for, some specific occupation. To the beginner, who still
has everything to learn, the advantages derived from such a course of
study may well be so great as to make the difference between success
and failure in life, and to those who have already overcome the first
difficulties, to whom the only question is how marked a success awaits
them, the Britannica can render invaluable service of another kind.
No amount of technical training and of actual experience will lead a
man of sound judgment to believe that he alone knows everything
that all his competitors put together know; or that his knowledge and
theirs is all that ever will be known. The 1500 contributors in 21
different countries who wrote the articles in the Britannica include the
men who have made the latest advances in every department of knowl-
edge, and who can forecast most authoritatively the results to be ex-
pected from the new methods which are now being experimentally
applied in every field of activity. The experienced merchant, manu-
facturer, or engineer, or the man who is already firmly established in
any other profession or business, will naturally find in some of the
articles facts and figures which are not new to him, but he can profit
by the opportunity to review, confirm, reconsider and ‘“‘brush up” his
previous knowledge.

Part 2 contains 30 chapters, each devoted to a course of systematic
study designed to supplement, or to take the place of, some part of
the usual school and college curriculum. The educational articles in
the Britannica are the work of 704 professors in 146 universities and
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colleges in 21 different countries. No institution of learning in the
world has a faculty so numerous, so authoritative, or so highly special-
ized. Nor has any system of home study ever been devised by which
the student is brought into contact with teachers so trustworthy and
so stimulating. The fascination of first-hand knowledge and the
pleasure of studying pages intended not for reluctant drudges sub-
mitting themselves to a routine, but for students eager to make rapid
progress, are factors in the educational value of the Britannica that
cannot be overestimated, and the elasticity with which any selected
course of study can be enlarged and varied is in full accordance with
the modern theories of higher education.

Part 3 is devoted to the interests of children. The first of its chap-
ters describes Britannica articles of the utmost practical value to
parents, dealing with the care of children’s health, with their mental
and bodily training, and with the intelligent direction of their pas-
times. The second chapter indicates varied readings in the Britannica
for children themselves, showing how their work at school can be made
more interesting and profitable to them by entertaining reading on
subjects allied to those included in their studies. The third chapter
in this Part gives a number of specific questions such as children are
prone to ask, as well as questions which may be put to them in order
to guide their natural inquisitiveness to good purpose. The references
to pages in the Britannica show where these questions are clearly and
instructively answered.

Part 4 suggests readings on questions of the day which relate to
American citizenship and to current politics. A study of the articles
indicated in this section of the Guide will aid the reader not only to
form sound opinions for himself, but also to exercise in private or
public life the influence for good which arises from a clear view of the
arguments on both sides of controverted questions. It is no exaggera-
" tion to say that the Britannica is the only existing work in which such
subjects as tariffs, trusts, immigration, labour and the relation between
legislative and judiciary powers are treated without partisan bias and
with adequate fulness.

Part 5, especially for women, deals with their legal and political
status in various parts of the world, their achievements in scholarship,
art and science, as well as with home-making, domestic science and
kindred subjects. The important part which women, both among the
contributors and on the editorial staff of the Britannica, took in the
preparation of the work sufficiently indicates that the editor-in-chief
made ample provision for the subjects peculiarly within their sphere.
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Part 6 is an analysis of the many departments of the Britannica
which relate to recreation and vacations, travel at home and abroad,
photography, motoring, outdoor and indoor games and other forms of
relaxation and of exercise. The extent to which the work can be used
in planning motoring tours, and the superiority, in such a connection,
of its articles to the scant information found in ordinary guide books,
are shown in the extracts, included in this Part 6, relating to a trip
from New York through the Berkshire Hills to the White Mountains.

It will be seen from this brief survey of the field covered by the
Guide that provision has been made for every purpose which can dic-
tate the choice of a course of reading. But as you proceed to examine
its contents for yourself, you should remember that the lists it gives
name only a fraction of the articles in the Britannica, and that for a
fuller summary of the work as a whole you should turn to the Table
on pp. 881947 of Vol. 29.

Finally, the form in which this Guide is printed may call for a
word of justification. It is inevitable that chapters of an analytical
character, bespattered with references to the numbers of volumes and
of pages, and terminating with lists of the titles of articles, should bear
a certain air of formality. There is no danger that the possessor of the
Britannica, familiar with the fascination of its pages and the beauty
of the illustrations which enhance their charm would permit his im-
pression of the work itself to be affected by the bleak appearance of
the Guide. But he may feel that because a list has a forbidding aspect
the pleasure he has derived from browsing at will in the Britannica
would give place to a sense of constraint if he rigidly pursued a course
of reading. It may easily be shown that such a fear would be ground-
less, for the Britannica articles are all the better reading when one
carries forward the interest which one of them has excited to others
of related attraction. But to anyone who is firmly determined that
he shall not be persuaded to read systematically, the Guide will none
the less be useful, for he may flit from one chapter to another, selecting
here and there an article merely because the account which is given
of it pleases him. Or, better yet, he may find, in one portion only of
a selected course, a series of only three or four articles which will, in

combination, make the best of occasional reading.
THE EDITORS.
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CHAPTER I
FOR FARMERS

SEE ALSO CHAPTER II, FOR STOCK-RAISERS, CHAPTER III, FOR DAIRY FARMERS

VERY farmer in the United
States knows that farming is
today an industry which calls for

study of the world’s agricultural pro-
ducts, processes, and markets as well as
for scientific knowledge of soils, crops,
and animals. Fifty years ago the farmer
sold for consumption in his immediate
neighborhood the small surplus of his
crops that was not needed for his own
household and live stock. Today he
competes, in all the world’s great mar-
kets, with all the world’s farmers, and
is the chief among American exporters.
The Russian wheat fields and the Argen-
tine cattle ranches are really nearer to
him than a farm in the next township was
to his grandfather. He lives better, does
more for his children and pays higher
wages than do farmers in other parts of
the world, and yet he can successfully
compete with them, because, as the
article on Agriculture in the Encyclo-
peedia Britannica says, in speaking of the
United States, “there is no other con-
siderable country where as much mental
activity and alertness has been applied
to the cultivation of the soil as to trade
and manufactures.” American farmers
“have been the same kind of men, out
of precisely the same houses, generally
with the same training, as those who
filled the learned professions or who
were engaged in manufacturing or com-
mercial pursuits”; and their competitors
abroad have been, for the most part,
ignorant peasants. The course of read-
ing indicated here is designed for wide-
awake farmers who intend to be large

farmers—by whom the latest informa-
tion and the broadest outlook are recog-
nized as essential to their calling. If
you think the articles named here cover a
great deal of ground, remember that the
Massachusetts Agricultural College pro-
vides no less than sixty-four distinct courses
of instruction, and that the subjects included
in all the sixty-four are treated in the Bri-
tannica.

GETTING *“GROUNDWORK"”
KNOWLEDGE

You may think, as you look at the
titles of articles mentioned in these
pages, that there are some which you
need not read because you have already
read bulletins of the United States De-
partment of Agriculture or of your State
Experiment Station. These official pub-
lications are most valuable, but natu-
rally, they do not attempt to cover the
whole range of agricultural subjects as
the Britannica does—they are not in-
tended for that purpose. Their arrange-
ment and the way in which they are
issued shows that they are designed to
meet only certain special needs, not to
give a general view of all the branches of
farming. One subject may for example
be discussed in three different bulletins,
published in three different years, and the
first may be out of print before the third
appears. In the Britannica you get infor-
mation that forms the very foundation of
a thorough knowledge of farming and
that also extends over the widest field. Of
course it would be absurd to say that
merely reading these articles will make



4 BRITANNICA READINGS AND STUDIES

any man a successful farmer as to say
that a medical student who works hard
at his books will always develop the
tact and the sound judgment that a
doctor needs. But unless the medical
student has studied those text books he
will never make a successful doctor; and
similarly the iformation in the Britan-
nica will give the farmer new advantages,
no matter how much practical experience
and special training he has had.

There are in the Encyclopzedia Britan-
nics 1,186 articles dealing with animal
and vegetable life; and among the 11,341

geographical articles
Scope of the a great many give
Articles important informa-
tion about the pro-
duction, distribution and consumption of
farm products. Those upon continents,
countries, states and provinces describe
“the local crops and any local methods of
farming that are of special interest.
There are some 600 articles on individual
plants, of which a list will be found on
pp. 889 and 890 of Vol. 29 (the index
volume). If any one of these thousands
of articles were not in the Britannica,
it would not be quite so valuable as
it is to you, for you may, any day, want
to find out about any plant that grows,
or about farming in any part of the world.
A professor in an agricultural college
would of course be glad to study the
whole series. But in this Course of
Reading only the articles which are
of most immediate use to all practical
farmers are mentioned, and the contents
of each of these is described, so that you
can omit any article that goes into details
which you think you do not want. If
you do skip any of them, it will, how-
ever, be a good plan to mark their titles
in this list, for you may like to come back
to them later when you realize how prac-
tical and understandable all the Britan-
nica articles are—even those with dull-
sounding names.

Of course you will begin by reading
the article AgricuLTurE (Vol. 1, p. 388),

by Dr. Fream and Roland Truslove,
which is the key to the whole subject.
And remember that this chapter of the
Readers’ Guide mentions only those sub-
Jjects that are treated more fully in other
parts of the Bmtannica than in that article,
so that the chapter does not attempt to
tell the whole story.

The first thing a farmer has to deal
with is the ground from which his crops
are to come. The whole surface of the

earth was originally hard

Soil and rock. The article on
Subsoil PETROLOGY, the science

of rocks (Vol. 21, p.
823), by J. S. Flett, and the second
part (Vol. 11, p. 659) of the article
GEoLoGY, by Sir Archibald Geikie, deal
with the “weathering” of rock, which
has in great part broken it down
into the small particles of stone that,
mixed with decayed roots and plants,
form the soil or subsoil. It may seem
that it is going very far back into the
origin of things for a farmer to read about
the sources from which soil comes, but
the nature of the mineral substances in
it has a great deal to do with its power
to nourish plants, and you cannot know
too much about the material on which
your principal work is done. The article
which should next be read, Soiw (Vol. 25,
p.- 3845), continues the story of these
particles of rock and shows how sand
and clay must be combined with decay-
ing vegetable or animal matter in order
to make the best soil. This mixture is
in turn “weathered” by air, heat, frost,
and moisture; and not only the size of
the grains in which it lies, but also their
shape—which makes them pack more
or less tightly—affect the pores, or
spaces between the grains, through which
the roots of the plants must push their
way, and through which air and water
must reach these roots. The article
EartaworM (Vol. 8, p. 825) describes
the useful part that worms play in
stirring the mixture, while the natural
and artificial fertilizers, which supply
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whatever ingredients the soil lacks, are
discussed in the article MANURES AND
Manvuring (Vol. 17, p. 610). An im-
portant part of this article deals with the
best methods of keeping farm yard man-
ure in such a way that it does not lose its
value before it is spread over the fields,
and with the use, in this connection, of
the liquid-manure tank. The microbes
in the soil render the farmer an enormous
service by changing crude nitrogen,
which plants cannot digest, into the
forms in which it is indispensable to
them, and this process is described in the
article BacterioLogy (Vol. 8, p. 164),
by Professor Marshall Ward, Professor
Blackman, and Professor Muir.

The action of light, the supply of
which is just as necessary in causing
growth as the warmth the sun gives, and

the action of water
Sunlight and and of heat and
Shade, Heat and cold,are explained in
Cold, Water the section *“Physi-
Enough—and ology” (Vol. 21, p.
Not too Much 745) of the article

on Prants. The
proper method of working each farm,
with a view to using these four in
the right proportions, is influenced by
the latitude in which it lies, its height
above sea level, the protection that
mountains give it, the slope at which
the fields face the sun or turn away
from it, the rain-fall, the relative damp-
ness or dryness of the air when it is
not raining, and the moisture of the
soil. Every one of these subjects is
vital to the farmer, and the Britannica
brings to its readers the latest informa-
tion regarding them in articles written
You will
find the latest scientific guidance, in the
most practical shape, in the articles
CLiMaTE (Vol. 6, p. 509), by Professor
R. de C. Ward, of Harvard, METEOROL-
oGgy (Vol. 18, p. 264), by Professor
Cleveland Abbe, of the United States
Weather Bureau, and AccLiMATIZATION

" (Vol. 1, p. 114). The distribution of

heat in the soil is described in the article
ConpucrioN oF Heat (Vol. 6, p. 893),
where the diagram showing variations of
temperature at different depths in the
sotl should be carefully studied.

The brackish water that troubles
farmers near tidal creeks, the alkali
water that often occurs West of the
Mississippi, and the
stagnant water that
never does the farm
any good, are all as
bad in their way as the river-floods or
the merely sodden soil in which nothing
will grow but coarse grass that is always
unsafe pasturage. Drains and embank-
ments need very careful planning, and
sound information will be found in the
articles Drainage oF Lanp (Vol. 8,
p. 471), RecLamaTioN oF Lanp (Vol.
22, p. 954), and River ENGINEERING
(Vol. 23, p. 374), the latter by Pro-
fessor L. F. Vernon H. Harcourt, the
leading authority on such subjects the
world over.

The saving of water and the method
of bringing it to the farm and distributing
it over the fields are authoritatively
discussed in the articles IRRIGATION
(Vol. 14, p. 841), WaTer SuprpLy (Vol.
28, p. 887), by G. F. Deacon, WINDMILL
(Vol. 28, p. 710), Pump (Vol. 22, p. 645),
and in the section headed “Utility of
Forests” (Vol. 10, p. 646) of the article
Forests AnND ForestrY, by Gifford
Pinchot, formerly U. S. Chief Forester.
The other parts of this article, deal-
ing with the timber industry, are of
course important to farmers whose land
includes any lumber. WaTter RicHTS
(Vol. 28, p. 885) explains the laws which
regulate the taking of water from streams
and lakes, and the article Lake (Vol.
16, p. 86) is also of interest in connection
with irrigation.

When the farmer, who has to be
everything by turns, has been an engi-
neer long enough to get the water off his
farm or on his farm—and perhaps he
“as t7» do both in different parts of the

Drainage and
Irrigation
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same farm—he must next take on the
builder’s job. He will be reminded of a
good many precautions and economies
that are often over-
Farm Buildings looked, and may
and Fences find, too, some hints
that are quite new
to him, in the excellent series of articles,
all by experts in the building trade: FArm
BuiLpings (Vol. 10, p. 180), BuiLpiNg
(Vol. 4, p. 762), FounpaTions (Vol. 10,
p. 788), Brickwork (Vol. 4, p. 521),
StoNE (Vol. 25, p. 958), Masonry (Vol.
17, p. 841), TimBer (Vol. 26, p. 978),
CarPENTRY (Vol. 5, p. 886), and Roors
(Vol. 28, p. 697). The use of concrete
for buildings, tanks, irrigation works,
etc., has proved so successful, and is so
rapidly increasing, that you will be
especially interested by the article Con-
creTE (Vol. 6, p. 835). BarBEp WIRE
(Vol. 8, p. 884), in which the meshed
field fencing, of late increasing in favor,
is also dealt with, is another practical
article.
Advertisers no doubt supply you with

more literature about farm machinery
than you find time to read, but that

makesit all the more
Agricultural essentialto get sound
Machines information that has
no trade bias. The

Britannica goes into the principles of con-
struction and helps you to see the good
and bad points in the new models you
are constantly offered. You can learn a
great deal from the articles PLouan (Vol.
21, p. 850), Harrow (Vol. 18, p. 27),
CurtivaTor (Vol. 7, p. 618), Hoe (Vol.
18, p. 559), and the sections on machines
in the articles Hay (Vol. 13, p. 106),
REariNG (Vol. 22, p. 944), Sowinag (Vol.
25, p. 523) and THrAsHING (Vol. 26,
p. 887). O EncINE (Vol. 20, p. 85),
Water Motors (Vol. 28, p. 382) and
TracTiON (Vol. 27, p. 118) are also of
importance

Farm horses and the other live-stock
required in general farming fall under

Chapter 1I of this Guide.

You cannot read the articles already
mentioned, and consider all that has to
be done in merely getting a farm ready
to be worked, without
realizing how grossly
unfair it is that the
American farmer should
be hampered, as he is, by the want
of proper banking facilities when he
is making a start. And after he has
bought and prepared his land and
equipped and stocked his farm he needs,
each year, money to finance his crops.
For any loan used in the purchase of land
and in permanent improvements such as
buildings, drainage, irrigation, a mort-
gage is the natural security; but the
short-term farm mortgages—five years
at most—customary in the United States,
do not give the farmer as much time as
he needs for repayment, no matter how
successful he may be. The average
farm offers quite as good a certainty of
continued earning power as does the
average railroad, and farm mortgages
should be—in fairness—regarded not as
opportunities for short loans, but as
sound standing investments, just as
suitable as railroad bonds for conserva-
tive investors. The farmer’s position is
even worse when he needs a short loan
that he will be able to repay as soon as
his crops have been sold, for he is then
expected either to give a mortgage as
security or to pay exorbitant interest.

Notwithstanding the prosperous con-
ditions of farming in the United States,
the country as a whole produces only
half as much grain for every acre of farm
land as is produced in Europe, and the
only reason is that most of our farmers
lack the capital needed in order to get
the fullest yield from their land. In the
chief European countries, the system of
banking facilities for farmers, described
in the article Co-oPEraTION (Vol. 7,
p. 86), by Aneurin Williams, shows
what can be done, and sooner or later
will be done, in the United States. This
article fully describes the admirable

Farm
Finance
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Raiffeisen banks in Germany, which are
based upon the idea that a society of
farmers (restricted to the neighborhood,
so that each member’s honesty and capa-
bility are known to the other members)
make themselves jointly responsible for
-loans to the members. A promissory
note is the only security required. The
French, Italian, Austrian, and other
systems are also discussed in the Britan-
nica, but the German plan is that which
offers the best example to America.

This course of reading has now covered
the conditions and the material required
for farming, and it is time to get down

to something that
Plants and grows. In the old
Crops books everything

about the life of a
plant was treated as a part of the science
of botany, and if you remember the
botany you were taught at school, you
remember a string of long names and
very little else. There is of course an
article on botany in the Britannica, but
it deals chiefly with the history of
botanical science,and the life of the plant
is treated under another heading, and
in a novel, interesting, and practical way.
The article PLants (Vol. 21, p. 728) is
indeed one of the most important and
unusual in the Encyclopsdia, giving the
results of recent investigation which you
could not find in any other book. It is
written by eight contributors, all men
who have done a great deal of original
work. The section on classes of plants
is by Dr. Rendle, that on the anatomy of
plants by A. G. Tansley, that on the
healthy life of plants by Professor J.
Reynolds Green, that on their diseases
by Professor H. Marshall Ward, that on
the relation between plants and their sur-
roundings by Dr. C. E. Moss, that on
plant cells by Harold Wager, that on the
forms and organs of plants by Professor
S. H. Vines, and that on the distribution
of plants in various parts of the world by
Sir. W. Thiselton-Dyer. Special ac-
counts of the chief parts of the plant are

given in the articles LEar (Vol. 16, p.
822), StEM (Vol. 25, p. 875), and Roor
(Vol. 28, p. 712). The success of artifi-
cial fertilization or impregnation is ex-
plained (Vol. 18, p. 744) in the article
HORTICULTURE.

Apart from the diseases described in
the section, already mentioned, of the
article PLaNTs, the greatest danger to
which crops are exposed is that of insect
pests, and the special article EcoNomic
ENTOMOLOGY, dealing with them (Vol. 8,
p- 896), gives a full account of each of
the remedies that have proved useful.
The cotton boll weevil is the subject of
a most interesting section of the article
CortoN (Vol. 7, p. 261). Separate
articles are devoted to individual pests,
such as Locust (Vol. 16, p. 857), and
—turning to a larger enemy—RABBIT
(Vol. 22, p. 767). There is no bird that
troubles the farmer, or helps him by
killing insects, upon which there is not
an article, for more than 200 distinct
bird articles are listed under the heading
“Birds” on p. 891 of Vol. 29 (the index
volume), in addition to the information
in the article Birp (Vol. 8, p. 959), and
the article on families of birds (Vol. 20,
p. 299).

The crops of all climates are treated in
general in the article AGRICULTURE, and
in particular under their individual
names, all of which are so familiar, and
indeed so fully listed on p. 889 of Vol. 29
(the index volume), that they need not
be repeated here. Naturally you will
include in this course of reading the
crops with which you are personally
concerned, and in any case you ought to
read Grass AND GrassLaND (Vol. 12,
p- 867), and Grasses (Vol. 12, p. 869).

The article Wraear (Vol. 28, p. 576)
deals with one of the chief products of
““the greatest cereal producing region of

the world.” It begins
Wheat the story of a wheat
crop with the burning of
the old straw of the previous year,
then takes up ploughing, harrowing,
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seeding, thrashing, labor in connection
with all these operations, and trans-
portation and marketing. At this
point, the article Frour anp FLour
Manuracture (Vol. 10, p. 548), by
G. F. Zimmer, takes up the later
history of wheat. It may surprise you
to learn from the Britannica that wheat
first found its way to America through a
few grains being accidentally mixed with

some rice. BArLEY (Vol. 8, p. 405) is an
interesting article on the grain that is the
oldest cereal food of the human race, and
that is also remarkable for its power to
grow over a greater range of latitude
than any other grain. Corron (Vol. 7,
p. 256), by Professor Chapman, is an
article of which the vast importance
may be judged by the following table
taken from page 261:

Crude Oil, 290 pounds
Summer ;ellow iSo; stock
inter tton

glow l -w-ring Soaps

Selad ol
Summer white
Lard
Cottolene (with beef stearin, cooking oil)
Miners’ oil

_Soap

PRODUCTS FROM A TON

Cotton seed, 2000 pounds
l Linters, 28 pounds I
pounds

OF COTTON SEED

Every one of the other cereal and
general crops produced in any part of the
world is treated in the Britannica with
the same fullness of information and with
the same practical detail which character-
izes these articles on wheat, barley and
cotton.

Some of the principal articles on the
routine of farming such as sowing, reap-
ing, and the like, have already been men-
tioned in connection with agricultural
machinery. The articles on individual
countries contain sections on the crops
of each of them, and you will find
CanNabpa (Vol. 5, p. 152), and GERMANY

(Vol. 11, p. 810), of special interest.
The special features of tropical farming
are described in the articles on tropical
crops.

The article FRuiT AND FLOWER FarM-
NG (Vol. 11, p. 260) covers fruit culture
in general, and, in the section of it which

deals with the United
Fruit and States (Vol. 11, p.
Flower Growing 268), the American

fruit crops. This
section describes the wonderful de-
velopment of the fruit industry since
cold transportation and cold storage
enabled consumers in every part of the
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country, and in Europe as well, to pur-
chase fruit grown in whatever state most
advantageously produces any one va-
riety. You should select, from the
twenty separate articles on individual
fruits, not only those on the varieties
which you are already growing, but
those on any others that are possible in
the part of the country where your land
lies. The section on fruit in the article
on Horticurture (Vol. 18, p. 775) is
devoted to growing on a smaller scale,
in gardens. It contains (Vol. 138, p.
780) a practical calendar to show each
month’s work.

Flower culture is the subject of special
sections in both the articles above named
and there is a descriptive list (Vol. 18,
P- 766) of more than three hundred hardy
annuals, biennials, and perennials, full
of practical information. The calendar
already mentioned indicates the dates
for indoor and outdoor operations. From
the many articles on individual flower
plants listed at the end of Part 8 of this
chapter you can make your own choice.

Poultry and their rearing are dealt
with in the articles PouLTRY AND POUL-
TrRY FarRMiNG (Vol. 22, p. 213), FowL
(Vol. 10, p. 760),
Turkey (Vol. 27,
p- 467), GUINEA
FowL (Vol. 12, p.
697), Duck (Vol. 8, p. 630), Goose (Vol.
12, p. 241), and INcuBATION and INcuU-
BATORS (Vol 14, p.359). Bee-keeping and
the honey industry are treated in the arti-
cles BEE (Vol. 8, p. 625) and HoNEY (Vol.
18, p. 658). Truck farming is treated in
the section dealing with vegetables
(Vol. 18, p. 776), of the article HorTi-
CULTURE. Apart from the law as to
water rights already mentioned the legal
doctrine most particularly affecting farm-
ers is that of EmBLEMENTS (Vol. 9,
p.808). GgraAIN TrADE (Vol. 12, p. 822),
and GraNaries (Vol. 12, p. 886), the
latter describing the latest type of grain
elevators, are articles of great interest to
farmers who specialize in cereal crops.

Poultry and
Bees

The new system of purchase of grain
by the government, which is working
admirably in Western Canada, protects
the farmer against the speculators who
buy standing crops for less than a fair
price, and it is to be hoped that some
similar plan may be adopted in the
United States.

Economics (Vol. 8, p. 899), by Pro-
fessor Hewins, Co-oPErATION (Vol. 7,
p. 82), and Tarirr (Vol. 26, p. 4292),
deal with topics related to the marketing
of all agricultural products. The arti-
cles on learned societies have an extensive
section (Vol. 25, p. 817) on the agricul-
tural societies of all countries.

Agricultural history is, naturally, based
upon the history of vegetable life, and
the fossil plants described in the article
PaLxoBorany (Vol.
20, p. 524), long as
their appearancepre-
. ceded that of man,
greatly affected the nature of the earth’s
crust which he was to occupy.

The earliest of all known writings, the
Code of Khammurabi, described in the
article on Babylonian Law, shows (Vol. 8,
p. 117) that agriculture was the subject
of careful legislation under the oldest
government of which a contemporary
record has survived; and the provisions
as to the working of land on the “me-
tayer” system, under which the land-
owner received from the landholder a
share of the crops, and as to irrigation,
are most explicit and practical. Ancient
Egyptian implements of agriculture are
fully described (Vol. 9, p. 69) in the
article Egypr, and pictures of them
appear on page 72 of the same volume.
If the ancient history of farming inter-
ests you, it is only necessary for you to
turn to the heading ‘“‘Agriculture,” in
the Index (Vol. 29), where you will find
references to a number of other articles
on the early civilizations.

From these articles, as from the his-
torical section of the guiding article
AGRICULTURE, and the passages relating

The History
of Farming
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to agriculture in many of the 6,292 arti-
cles on the histories of races and coun-
tries, the reader may learn that agricul-
ture has been the key to all history. The
earliest migrations of the human race, as
definitely as the comparatively recent
development of America, Australasia and
the interior of Africa, were based upon
an agricultural impetus. And his read-
ing upon other subjects in the Encyclo-
pzdia Britannica will often remind him
that the wool and cotton and linen and
leather that we wear, the carpets and
blankets and sheets in our houses, all
originated in farming of one kind or an-
other; while every food that nourishes us,
save fish and game, is directly an agri-
cultural product. All the bustle of the
great cities, all the wheels that turn in
the mills, all the intricate mechanism of
industry and commerce, all the world’s
work and thought and happiness, de-
pend upon the mysterious and inimitable
processes by which the brown soil yields
green growth. For all the progress
science has made, we are no nearer to
replacing these processes by any short
cut of chemistry than were the first farm-
ers whose husbandry is recorded in his-
tory. If all the little roots ceased for
one year to do their work in the dark, the

human race would hopelessly starve to
death.

The alphabetical list of articles at the
end of Chapter III of this Guide will
make it easy for you to add to this course
of reading, choosing for yourself the line
that will be most attractive to you. In
making your choice, do not forget that
plant-life is a subject you cannot study
too closely. No matter what crop you
make your specialty, you have to educate
the plants that produce it to do their
work, just as carefully as a teacher
trains children. Another fact to keep in
mind is that just as a doctor is dealing
with organs in the human body which he
cannot see, so you are particularly con-
cerned with the roots down in the soil, and
the more you know about the way they
eat and drink, the better for your farm.

The names of many of the writers of
these articles are given in the table of the
1,500 Contributors to the Britannica,
beginning at page 949 of Vol. 29 (the
index volume); a glance will show you
what authoritative positions they occupy
and how thoroughly they command your
confidence.

[See list of articles on subjects connected
with farming, at the end of Chapter 111 of
this Guide.]

CHAPTER II

FOR STOCK-RAISERS

States was, until quite recent

years, under the evil influence of
the careless methods which had been
handed down from the old days of the
range-cattle industry. Chicago men still
tell the story of the Chicago banker,
afterwards Secretary of the Treasury,
who declared, in reply to a request for a
loan on the security of range-cattle, that
he “would as soon lend money on a
shoal of mackerel in the Atlantic Ocean.”

STOCK-RAISIN G in the United

The vague possession and the vague
methods of breeding and marketing
which suggested this comparison did not
form the habits of close observation and
incessant care which became necessary
when land and food began to cost money.
The lesson has been learned, and the
present conditions of the industry are
infinitely better for the country at large.
It has been proved that fattening as well
as breeding can be successfully under-
taken in almost every part of the United
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States. Even in the North West,-the
tendency today is to turn from exclusive
grain growing to a combination of crop-
ping and feeding. Cattle, and also work
horses of the right type, for which the
demand is always greater than the sup-
ply, are yielding fair profits on many of
the New England farms which had been
neglected for years.

One of the most encouraging features
of the present situation is that the
broader distribution of the livestock

industry encourages
Staying on farm-bred boys to
the Land remain at home. It
. has long been a
popular belief that the attraction of the
cities lies largely in the facilities for
amusement which they offer; but the best
class of young men who have left the
farms have done so because they did not
believe that plowing and sowing and
reaping gave enough scope for their in-
telligence and their initiative. When
stock-raising is combined with tillage,
there is not only a greater interest in
farm life and a greater chance to make
general knowledge effective, but there
are also better opportunities for a young
man to make a small venture of his own
while he is still a farm hand. It is cer-
tainly true that stock-raising needs the
young man who is determined to know
something about everything and all there
is to know about one thing. To him the
articles in the Britannica which are indi-
cated in this chapter should be of the
greatest value, for they cover a broad
range, and they are written by specialists
of the highest authority.. They do not
profess to teach what can only be learnt
in the course of practical experience, but
they will make each day’s work more
interesting and more effective.

You cannot do better than to begin
your reading with the article (Vol. 4,
p. 837) on the family of animals to
which cattle belong, a family so varied
that it includes so small a creature as
the hare, and so large a one as the

rhinoceros.  The article
CarrLe (Vol. 5, p. 859),
by Professor Wallace and
Dr. Fream, begins by reminding you
that the idea of cattle owning has always
been so closely associated with the idea
of wealth that the two words “capital”
and “cattle” have the same root, and
that our word “pecuniary” is taken
from the Latin term for cattle. This
article, illustrated with photographs of
the best specimens of bulls and cows of
different breeds, deals with Shorthorns,
Herefords, Devons, Holsteins, Dutch
Belteds, Sussexes, Longhorns, Aberdeen-
Angus, Red Polleds, Galloways, High-
lands, Kerry’s, Dexters, Jerseys and
Guernseys, and has a section on the
rearing of calves. Ox (Vol. 20, p. 398)
is chiefly about the origin of domestic
cattle. AgricoLTUurRE (Vol. 1, p. 888)
contains information of a more general
kind as to practical stock-raising. The
best methods of mating are described
fully in BrReeps and Breebing (Vol. 4,
p- 487), VariatioN and SELECTION
(Vol. 27, p. 906), and HerEDITY (Vol.
18, p. 850), by Dr. Chalmers Mitchell.
MEenpELisMm (Vol. 18, p. 115) will tell you
all about the theory which is nowadays
the great subject of discussion among ex-
perts in breeding. EmBryorogy (Vol.
9, p. 814), by Dr. Hans Driesch, and
RepropuctioN (Vol. 28, p. 116), by Pro-
fessor Vines, contain the results of the
latest investigations, and the article SEx
(Vol. 24, p. 747) describes the recent ex-
periments undertaken with the hope that
breeders may at some future time be
enabled to vary at will the proportion of
males and females. TEeLEGONY (Vol.
26, p. 509) gives you the evidence for and
against the belief that offspring are in-
fluenced by a previous mate of the dam.
Foop PreservaTioN (Vol. 10, p. 612)
and REFRIGERATING (Vol. 28, p. 80)
cover the cold shipping and cold storage
of beef. LeatHER (Vol. 16, p. 330), by
Dr. J. G. Parker, one of the foremost

Cattle
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technical experts on this subject, follows
hides through the market to their final
distribution and industrial uses.

Notwithstanding the harm that trolley
cars and automobiles and mechanically
propelled agricultural " machines have
done to important
branches of thehorse
business, and not-
withstanding the
competition which American exporters
find in Europe from the Argentine
ranches, there is still an active market
for farm horses and for stock suited to
trucking and light delivery work in cities.
" You no doubt find, in. whatever part of
the United States your interests lie, that
you need to watch the market very
closely, and that you must always be
ready to change your plans at short
notice. But it is to the quick-witted
man who is always prepared to vary his
methods that the Britannica offers the
. greatest practical services. The article
on the horse family in general (Vol. 9,
p. 720) is very interesting, but you will
give more time to the elaborate article
Horse (Vol. 18, p. 712), by Richard
Lyddeker, E. D. Brickwood, Sir William
Flower, and Professor Wallace. The il-
lustrations are unusually valuable, for
instead of following the usual custom of
making all the photographs the same
size, the Editors of the Britannica showed
good sense and originality by making
each one to scale. The breeds are sepa-
rately described, and the sections on
feeding and breaking are full of useful
hints. The history of the thoroughbred
strain is carefully traced, the pedigree of
one famous type being shown in a table
naming more than one hundred ances-
tors. The article Horse-Racing (Vol.
18, p. 726), by Alfred Watson, shows how
the sport has influenced breeding, and
the description of American trotting goes
back to the day when ‘“Boston Blue,”
in 1818, trotted a mile in three minutes,
“a feat deemed impossible” at that
period! The English race meetings, in

Horses and
Mules

which American owners and jockeys now
play so conspicuous a part, are described
in special sections, as well as the training
at Newmarket. Ripine (Vol. 28, p.817),
and Driving (Vol. 8, p. 585), are by
practical experts, and TractiON (Vol.
27, p. 118) contains an interesting table
analyzing the draft power of the horse.
The section on Arab horses in the article
AraBIA (Vol. 2, p. 261) should be read,
for it adds to the information, in the
articles already named, on the breed that
has influenced every variety of horse.
MuLe (Vol. 18, p. 959) will tell you
about the varieties not only in the
United States and Mexico, but also in
France, Spain, Portugal, Italy, Asia
Minor, Syria, Egypt, Algeria and North
China. The section on Hybrids (Vol.
18, p. 718) of the article HorsE deals
with all the attempts that have been
made to get a perfect type of mule by

introducing various strains of blood.
SHEep (Vol. 24, p. 817) contains
separate descriptions of the 28 best
breeds, discussing their values both for
wool and for the

Sheep and the meat trade. Breed-
Wool Market ing, feeding, dipping
andlambing arefully

treated Sheepdogs and other breeds
useful to the stock-raiser fall under the
article Doa (Vol. 8, p. 874). WooL
(Vol. 28, p. 805), by Professor Aldred
Barker, is-an article in which you will at
once be impressed by the splendid thor-
oughness that is characteristic of the
Britannica. It goes to the very founda-
tion of the subject by giving you micro-
scopic photographs, on a scale of 320 to
1, of each of the six great varieties of
wool, and explaining the structure of the
fibres. The article FiBres (Vol. 10, p.
309) will enable you to compare another
microscopic photograph of wool fibre
with similar pictures of silk, flax, cotton,
jute, and other textile materials. The
article wool deals next with wool-yolk
and wool-fat, and then goes on to
show why greasy wool is better than



FOR STOCK-RAISERS 13

wool washed before shearing. Wool
classing and sorting are next described,
and then scouring. From this point the
treatment of wool hardly comes within
the jurisdiction of the sheep-man, al-
though he cannot know too much about
the qualities of the yarns obtained from
different kinds of wool. It is interesting
to note in this article that the first fulling
mill in America was built at Rowley,
Mass., in 1643, only thirty-four years
after the first sheep was brought to
America, and only twenty-three years
after the Pilgrims landed on Plymouth
Rock.

The article SwiNe (Vol. 26, p. 236)
deals with the swine family in general,
and the article P1c (Vol. 21, p. 594), con-
taining a fine full-
page plate, gives a
detailed account of
the breeds most prof-
itable on the farm, including the Poland-
China, the Berkshire, the Duroc, and
the Chester White. Eleven breeds in
all are particularized. The breeding and
fattening of hogs, although it is now
successfully followed as a distinct branch
of the live-stock industry, must always
remain in great part a mere branch of
general farming; for the pig’s power of
thriving on many kinds of food, enables
the farmer to utilize produce that can-
not advantageously be shipped, and to
keep his pigs following his cattle over
the fields. Much information will be
found all through the article AGricuL-
TuRE (Vol. 1, p. 888). TRICHINOSIS
(Vol. 27, p. 266) deals with a disease that
has sometimes seriously affected the pork
market, and been made the excuse, too,
for some very harsh restrictions on
American exportation.

You will find in the Britannica (Vol.
28, p. 6) a very full and clear account of
the diseases of all domestic animals, by
Dr. Fleming and Professor McQueen,
with special sections on the maladies of
the horse, of cattle, of sheep, and of
pigs, and on the parasites that infest

Pigs and
Pork

them. TuBERCU-
rosis (Vol. 27, p.
854) calls for special
study, for it is a
“disease of civili-
zation” almost unknown among wild
animals in their natural state and
among the uncivilized races of man-
kind. The connection between the dis-
ease in cattle and its spread among
human beings is fully explained in this
article. PLeuro PNEumonia (Vol. 21,
p. 888) deals with the lung disease from
which cattle are the only sufferers,
RinperPEsT (Vol. 23, p. 348), with the
infectious fever which affects both cattle
and sheep, and ANTHRAX (Vol. 2, p. 106),
with the terribly infectious carbuncles
communicated from cattle and sheep to
man by the microbes carried in wool and
hides. Granbers (Vol. 12, p. 76) de-
scribes the form in which this disease of
horses and mules afflicts human beings,
the symptoms and course of which, in
the animals themselves, fall under the
subject of horse diseases (Vol. 28, p. 8)

The microbe by which this disease is
carried is shown in the plate facing one
of the pages (Vol. 20, p. 770) of the
article Parasitic Diseases. Foot AND
Mourr Disease (Vol. 10, p. 617)
afflicts cattle, sheep, and pigs, and
occasionally human beings.

Among the articles on continents and
countries which contain special informa-
tion on stock-raising, you should not miss
the interesting general review of the
European live-stock industry in the
article Europe (Vol. 9, p. 914), the
section on live-stock in CaNapaA (Vol. 6,
p- 153), that in ARGENTINA (Vol. &, p.
465), in AustraLIA (Vol. 2, p. 950),
and in NEw Zearanp (Vol. 19, p. 627)
The history of stock-raising is fully
treated at the beginning of the article
AcricuLture (Vol. 1, p. 388).

When you have read the articles men-
tioned in the three parts of this chapter
on Farming, do not turn away with the
idea that you have got from the

Diseases and
Parasites of
Live-stock
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‘Britannica all that
it can give you to
help you in your
business. Remem-
ber that you bave to judge men, as
well as live-stock, in order to succeed,
and that general knowledge is of the
greatest use in doing that. The one
sure sign of the kind of man you cannot
rely upon is that he talks confidently
about subjects of which he really knows
little, and the more you yourself know,
the more readily you can detect the pre-
tentious people who might make you
think too well of them.

If you turn over the pages of this
guide, and ask yourself, as you glance at
the chapters, in what departments of
general knowledge you are weakest, you
will see what courses of reading will do
most to make you an “evened up’’ man,

How to
“Even Up ”

without any weak threads in your intel-
lectual texture. And, whatever you
read, do not forget that the Britannica
is a book of reference as well as for read-
ing: that you are debasing your mind
every time you leave unanswered any
question that comes up in the course of
the day’s work or talk, or while you are
reading your newspaper. A vigorous
mind wants an answer whenever it be-
comes conscious of a question or of a
doubt, and if you fail to feed it with the
information it asks for, it loses health.
Now that you have the Britannica, the
food is in the store-room, do not leave
it there!

[See list of articles on subjects con-
nected with stock-raising and other branches
of farming, at the end of Chapter 111 of
this Guide.]

CHAPTER 1III
FOR DAIRY FARMERS

SEE ALSO CHAPTER I, FOR FARMERS, AND CHAPTER II, FOR STOCK-RAISERS

E admirable set of rules for
dairy farmers issued by the
United States Department of

Agriculture begins by telling you to
“read current literature and keep
posted on new ideas.” And you can
easily see that the information on
dairy-farming and the many subjects
connected with it, supplied by the Britan-
nica, must cover a much broader field of
new ideas than can be included in any
periodical or dairying manual. The
branches of science in which the greatest
advance has been made since the begin-
ning of the present century happen to be
those that have most to do with dairy-
ing; and the industry itself has been
completely revolutionized since the days
when cities got their milk from ram-
shackle cow-sheds in their suburbs, and

when butter-making was regarded as
one of the “chores” to be done at odd
times.

The key article in the Britannica,
Dairy AND Dairy Farming (Vol. 7,
p. 737), deals with the best milking
breeds, the installation, equipment, and
management of a dairy farm, the values
of various kinds of pasturage and fodder;
with the milk trade, with butter-making
and cheese-making, with condensed milk,
skim milk, and milk- powder and with
the organization and operation of cream-
eries, cheeseries, and dairy factories in
general. Such subjects as soil, grass,
hay and other fodder crops fall under
Part I of this chapter, and the articles
dealing with the breeding and rearing
of dairy cattle are mentioned in Part
II, “For Stock-Raisers.”
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Cattle diseases in general are also
covered by the course of reading sug-
gested in Part II; but the dairy farmer

has a special inter-
Dairy-Herd est in contagious
Diseases mammitis, milk
_ fever, contagious
abortion, and cowpox, all of which are
described (Vol. 28, p. 10) in the article
on VETERINARY SCIENCE. You cannot
study too carefully the article onTuBER-
curosis (Vol. 27, p. 354), for this terrible
infection is not only a standing danger
to your herd, but also affects the trans-
portation and marketing of milk. Dr.
Hennessy, who wrote the article, is an
expert of the first rank and, like most
other great authorities, is not inclined to
. encourage the popular exaggeration of
the dangers for which newspaper “sensa-
tions” are responsible.:

You get to the very foundation of the
supply of milk in Professor Parson’s and
Dr. Edmund Owen’s article MAMMARY
Granp (Vol. 17, p.
528), in which the
comparative anato-
~ my of the milk yield-
ing organ is fully treated. The article
Mg (Vol. 18, p. 451) discusses the
chemistry of many kinds of milk and the
diseases carried by milk, and deals with
the gravest problems of the industry: the
difficulty of sterilizing milk, so that
tuberculosis and typhoid cannot be
carried by it, and the difficulty of steriliz-
ing cream, so that butter may be quite
safe, without making the milk less nu-
tritious and the butter less delicate in
flavor. The article BAcTERIOLOGY (VoOI.
8, p. 156), by Professor H. Marshall
Ward and Professor Blackman, goes to
the root of this whole question of in-
fection. Milk is, on the other hand,
used to convey into the human system
the “friendly microbes,” and the use of
soured milk and cheese for this purpose
is explained in the articles THERAPEUTICS
(Vol. 26, p. 800) and LoxcEviTy (Vol.
16, p. 977), which deal with Metch-

Milk and the
Milk Market

nikoff’s system of treatment. PEPsIN
(Vol. 21, p. 180) describes the process
by which milk is rendered more digesti-
ble, and INrancy (Vol. 14, p. 513)
deals with the preparation of milk to be
sold for the use of young children. There
is so general a demand for prepared milk
which is from every point of view whole-
some that you will find it worth while to
read, in this connection, Foop (Vol. 10,
p- 611), Nurrrrion (Vol. 19, p. 920) and
DietETICS (VoOl. 8, P. 214).

Burrer (Vol. 4, p. 889,) and CHEESE
(Vol. 6, p. 22) are brief articles which
you should not overlook, although they

refer you to the key
Products and article on_dairying
Marketing for details; and O1Ls

contains (Vol. 20,
p. 47) an interesting analytical table in
which butter is compared with other
animal fats. Foop PreservartioN (Vol.
10, p. 612) deals with the cold storage of
butter, cheese, condensed milk and milk
powder; and RErriGERATING (Vol. 28,
p. 80) with the processes and machinery
employed. Koumiss (Vol. 15, p. 920)
describes the milk-wine or milk-brandy
prepared by fermenting mare’s milk, and
the similar product * kerif >’ made from
cow’s milk. Although the special de-
velopments of dairying in various parts
of the world are discussed in the article
DaIrY AND DAIRY-FARMING, the articles
on individual countries also contain
information of value. The section on
dairying (Vol. 5, p. 154) in the article
CANADA, and the account of co-operative
dairying (Vol. 7, p. 87) in Denmark
should not be overlooked.

In reading these articles in Britannica,
and thinking of the present conditions of
this great business, you will be reminded
that dairying is an industry of peculiar
importance to the whole people of the
United States, not only because of the
money made out of it, and not only
because it gives hundreds of thousands of
men employment on the land instead of
in crowded cities, but also because it



16 BRITANNICA READINGS AND STUDIES

promises to develop the co-operative
action which harmonizes with the best
ideals of democracy. The co-operative
plants which are beginning to be estab-
lished by dairy farmers are the only
institutions our modern civilization has

created in which you find the neigh-

borly spirit that the first American
settlers showed in the days when they
joined to defend themselves against the
Indians. At political meetings, in ma-
chine shops and cotton mills and shoe
factories, you hear unhappy talk about
the relations of capital and labor, about
strikes and trusts, about the man on
top and the man underneath. But where
the farmer’s wagons clatter up to the

separator platform, there is combination
in the best sense of the word. The
Britannica article on co-operation says
that the word “in its widest usage,
means the creed that life may best be
ordered not by the competition of in-
dividuals, where each seeks the interest of
himself and his family, but by mutual
help, by each individual consciously
striving for the good of the social body
of which he forms part, and the social
body in return caring for each individual;
‘each for all, and all for each’ is its
accepted motto. Thus it proposes to
replace among rational and moral things
the struggle for existence by voluniary
combination for life.”

ALPHABETICAL LIST OF ARTICLES IN THE BRITANNICA ON SUBJECTS CON-
NECTED WITH FARMING, STOCK-RAISING AND DAIRYING

(The more important articles have already been mentioned in the preceding pages, but the lollomng list
includes many others in which valuable information will be found.)

Aal Amaryllis Auricula Bottle-brush plants Camellia
Aaron’s Rod Amentifersee Autogamy Bouvardia Campanula
Abaca Ammoniacum Auxanometer Boxwood Candytuft
Abutilon Ampelopsis Averruncator Bracket-fungi Cane

Acacia Anatto Avocado Pear Bramble Cannon-ball Tree
Acanthus Anemone Axile or Axial Bran Capers
Acaulescent Angelica Azalea Brazil Nuts Caprifoliacese
Acerose Angiosperms Bael Fruit Brazil Wood Capsule
Achimenes Angulate Balm Bread-fruit Caraway
Acinus Anime Bamboo Breed and Breed- Cardamon
Acorn Anise Banana ing Cardoon
Acorus Calamus  Antirrhinum Baneberry Bromeliacez Carnation
Acotyledones Apiculture Banksia ‘Brooklime Carrageen
Acrogenz Apple Baobab Broom Carrot
Adonis Apricot Barberry Broom-rape Caryophyllaces
African Lily Araucaria Barley Bryophyta Cashew Nut
Agave Arbor Day Bdellium Buchu Cassava
Agrimony Arbor Vitae Bean Buck-bean Cassia
Ailanthus Arboretum Bee Buckthorn Casuarina
Alburnum Arboriculture Beech Buckwheat Catalpa
Alder Archil Beet Bulrush Cataphyll
Aleurites Aristolochia Begonia Bur, or Burr Catha
Alexanders Aroidee Benzoin Burnet Cattle

Alge Arrowroot Betel-nut Buttercup Cayenne Pcpper
Algumor Almug  Artichoke Bilberry Butter-nut Ceanothus
Alismaceea Ascus Birch Butterwort Cecropia
Allamanda Ash Bird’s Eye Cabbage Cedar -
Alliaria Officinalis Asparagus Blackberry Cactus Celandine
Allium Aspen Bladder-wor* Caducous Cclery
Almond Ashpodel Boletus Caespitose Centaurea
Aloe Aspidistra Boll Calabash Centaury
Amadou Aster Borage Calabash Tree Chantarelle
Amanita Aubergine Boraginaces Calceolaria Chenopodium
Amaranth Aucuba Botryis Calf Cherry
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Chestnut Dairy & Dairy Forests & For- Heath Lancewood
Chicory Farming estry Hedges and Fences Larch
Chive Dabhlia Forget-me-not Heifer Larkspur
Chlorosis Daisy Fork Heliotrope Lattice Leaf Plant
Chrysanthemum  Dame’s Violet Foxglove Hellebore Laurel
Churn Dammar Freesia Hemlock Laurugtinue
Cicely Dandelion Fritillary Hemp Lavender
Cimicifuga Daphne Frog-bit Hen Leaf
Cinchona Darlingtonia Fruit Henbane Leek
Cineraria Date Palm Fruit & Flower Henna Leguminosse
Cinnamon Deciduous Farming Herb Lemon
Citron Dewberry Fuchsia Herbarium Lentil
Cleavers Diatomacese Fumitory Hickory Lettuce
Clematis Dicotyledons Fungi Hippeastrum Lichens
Climbing Fern Dictyogens Funkia . Hoe Lilac or Pipe Tree
Cloudberry Dividivi Furze Holly Liliacee
Clover Dock Fustic Hollyhock Lily
Cloves Dodder Gale Honey Lime or Linden
Cocoa, ar Cuca Dogwood Galls Honey Locust Liquidambar
Cocculus Indicus Dracsena Gardenia Honeysuckle Litchi
Cock’s-comb Dragons Blood Garlic Hop Lobelia
Cocoa Drainage Genista. Horehound Loco-weeds
Coco de Mer Dropwort Gentian Hornbeam Locust
Coco-nut Palm Duc Gentianaces Horse Loosestrife
Codisum Duckweed Geoponici Horseradish t
Coffee Dulse Geraniacez Horsetail Lotus
Colchicum Duramen Geranium Horticulture Lucerne
Coleus Durian Geum Houseleek Lupine
Colleter Durra Gillyflower Huckleberry hycoxodium
Colocynth Earth-nut Ginger Humus adder
Colt’s-foot Earth-star Gladiolus Huon Pine Magnolia
Columbine Ebony Glasswort Hyacinth Mahogany
Compass plant Economic E nto - Glaucous Hydrangea Maidenhair
Composite mology Gloriosa Hydrocharidee  Maize
Convolvulacese Edelweiss Gloxinia Hyssop Mallow
Copaiba Eglantine Goat Ice-plant Malvaces
Copal Elder Golden Rod Iceland Moss Mammee Apple
Coppice Elecampine Goose Idioblast Mandrake
Coriander Elephant’s foot =~ Gooseberry Immortelle Mangel-wurzel
Cork Elm Goose Grass Impatiens Mango
Corn Endive Gorse India Hemp Mangosteen
Corn - salad  or Ensilage Gourd Indian Corn Mangrove

Lamb’s Lettuce Entada Graft Insectivorous Manila Hemp
Correa Ericaces Grains of Paradise Plants Manna
Cotoneaster Espalier Gram or Chick-pea Iridacese Manures
Cotton Esparto Granadilla Iris Maple
Cow-tree Eucharis Grass and Grass- Irish Moss Marcescent
Cranberry Eunonymus land Iron-wood Mare’s-tail
Crassulaces Euphorbia Grass of Parnassus Ivy Marguerite
Crazy Weed Euphorbiacese Grasses Jarrah Wood Marigold
Cress Evergreen Greenheart Jasmine Marjoram
Crinum Everﬂ.sting Ground Nut Jew's Ears Mastic
Crocus Fairy Ring Groundsel Job’s Tears Mate
Crowberry Fallow Guano Judas Tree Mattock
Cruciferse Farm Guava Jujube Medlar
Cryptomeria Farm Buildings Guelder Rose Juncaces Melon
Cucumber Fennel Gulfweed Juniper Meristem
Cucurbitaces Fenugreek Gum Jute Mesquite
Cumin or Cummin Fern Gumbo Kaffir Bread Merino
Cupulliferee * Fi Gutta Percha Kauri Pine Mignonette
Cultivator Filmy Ferns Gymnosperms Kerguelen’s Land Mildew
Currant Finger-and-toe Hacienda Cabbage Milkwort
Custard Apple Fir Hackberry Kumgquat Millet
Cyclamen Flail Harebell Labiate Mimosa
Cyperaces Flax Harrow Labrador Tea Mimulus
Cypress Flower Hawthorn Lahurnum Mint
Cystolith Fool’s Parsley Hay Lac Mistletoe
Daffodil Forage Hazel Lace-bark Tree  Moly
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Momordica Pellitory Ranunculaces Sesame Tomato
Moonseed Pennyroyal ape Shaddock Tonqua Bean
Moon-wort Pentstemon Raspberry Shallot Toothwart
Moraces Pepper Reaping Sheep Topiary
Moreton Bay Peppermint Reeg Sisal Hemp Travelier’s Tree
Chestput Pepper Tree Rhododendron Skirret T
Mucuna Persimmon Rice Snake-root Tree £
Mulberry Petunia Richardia Snapdragon ree-tern
Mushroom Phlox Robinia Snowdro Trowel
Mustard Phormium Rocambole Soap-bar| Truffle
Myrobalans Pig Roller Soil Tuberose
Myrrh Pimento Root Solanaces Tulip
Myrtle Pine Rosacem Sorghum Tulip Tree
Narcissus Pine-apple Rose Sorrel Tumble-weed
Nard Pin-ey Rosemary Sowing Turkey
Nasturtium Pink Rosewood Spade " Turmeric
Nettie Pistachio Nut Rosin or Colophony Spanish Broom  Tyurnip
Nettle Tree Pistil Royal Fern Spanish Grass Turnsole
New England Pitcher Plants Rubracese Spikenard Umbellifers
Flax Plane Rubber Spinach Urti
Nightshade Plantain Ruderal Spruce lcaces
Nut Plough Rue Stem Vanilla
Nutmeg Ploughing Rush Stink-wood Vegetable
Oak Plum Rye Strawberry Vegetable Marrow
Oat Poinsettia Sabicu Wood Strophanthus Venus’s Fly Trap
Okra Pokeberry Safflower Sud Venus’s Looking
Oleander Pollination Saffron Sumach Glass
Oleaster Polyanthus Sa Sundew Veratrum
Olive Polygonaces Sainfoin Sunflower Verbena
Onagraces Polypodium St. John’s Wort  Sunn Vetch
Onion Pomegranate Salsafy or Salsify Sweet Gum Vine
Orach or Mountain Pondweed Salvia .
Sweet Potato Violet
Spinach Poplar Sap Sweet-80 Walnut
Orange Poppy Sapan Wood S Wice P w “m
Orchard Potato Sarcocarp _ne ater-lily
Orchids Potentilla Sarmentose Switch-plants Water-thyme
Orris-Root Poultry & Poultry Sarracenia Synanthry Wax-tree
Osier Farming - Satin Wood Tallow Tree Wheat
Ox Primrose Saxifrage Tamarind Whin
Oxalis Primulaces Saxifragaces Tamarisk Whortleberry
Peony Privet Scammony Tea Willow
Palm Pterid:ﬁhyta Scion Teak Willow-herb
Palmetto Puff-b Scorzonera Teasel W]ntergmn
Pansy or Hearts- Pumpkin Screw-pine Terebinth Winter’s-bark
ease Purslane Scrophulariacese  myictle Witch Brooms
Papyrus Pyrethrum Scythe Thorn Witch Hazel
Paraguay Tea Quince Sea-kale Thrashi Woad
Parsley Radish Seawrack rashing woa
Parsnip Ram Sedum Thrum-eyed ormwood
Passionflower Ramie Secund Thyme Yam
Pea Ramsons Seed Tiger-flower Yew
Peach Ranch Sequoia Toad-stool Yucca
Pear Ranunculas Service Tree Tobacco Zinnia



CHAPTER IV

FOR MERCHANTS AND MANUFACTURERS:
GENERAL AND INTRODUCTORY

E article on TecaNIcAL EpUcCA-
710N in the new (Eleventh) Edi-
tion of the Encyclopedia Britan-

nica (VOI. 26, P.
487), written by
Do, Hag o
Manufactur of the greatest edu-
m:anacl e:; cational authorities

in the world, says
that: ’

“The widespread appreciation of
the advantages of the higher educa-
tion among all classes of the Ameri-
can people, and the general recogni-
tion among manufacturers, engineers
and employers of labour, of the value
to them in their own work, of the
services of college-trained men, has
largely helped to increase the number
of students in attendance at the uni-
versities and technical institutions.”

A still broader truth is that the men
who have learned to think clearly, by
whatever study or reading they may
. have developed that power, possess the
greatest of all advantages. As the
Britannica article on EpucaTioN indi-
cates, the true value of education (not
simply school education, but all educa-
tion) lies as much in the influence which
intelligently directed study exerts upon
the mind as in the immediate usefulness
of the information acquired, and the
articles in the Britannica not only supply
the most recent and authoritative infor-
mation, but are so logically arranged,
one dove-tailing into another, that they
give the reader precisely that orderly

view of knowledge which is the founda-
tion of all mental training.

Since all of the series of chapters
which immediately follow and which are
intended for merchants and manufac-
turers, deal with commerce and manu-
factures, it will be for the reader’s con-
venience to begin by dealing with those
two subjects in general. But certain
branches of industrial and manufactur-
ing knowledge are dealt with in special
chapters. The articles on banking and
finance are described fully in this
Guide in the chapter For Bankers and
Financiers, those on insurance in the
chapter For Insurance Men, and those
on law in the chapter For Lawyers.
Three of the legal articles should, how-
ever, be mentioned here, as they are
on especially important subjects: SALE
or Goobs (Vol. 24, p. 63), CompaNy
(Vol. 8, p. 795), which deals with the
laws in various countries regulating
corporations, and EMPLOYERsS’ LIABILITY
(Vol. 9, p. 856), on this topic so im-
portant in modern industrial law and in
the relations between capital and labour.

The broad questions of commercial
and industrial policy are discussed in
Economics (Vol. 8, p. 899), by Prof.
Hewins; Commerce (Vol. 6, p. 766);

Trusts (Vol. 27, p.

Practical 834); MonNoroLY
Economics for (Vol. 18, p. 738),
Practical Men and TRADE ORGANI-

zatioN (Vol. 27, p.
8385), which describes commercial asso-
ciations in the United States, the work
of the consular service, and the organi-
zations in Germany, France, Great
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Britain and other countries. Book-
keepING (Vol. 4, p. 225), with its
up-to-date account of modern account-
ing methods, card ledgers and loose
leaf * systems; ApverTisEMENT (Vol.
1, p. 285), and MERCANTILE AGENCIES
(Vol. 18, p. 148) may be named as
specimens of the many practical articles
on business methods which need not
all be enumerated here.

Much of what you read and hear
about the tariff systems of the United
States and various other countries and
about their influ-
ence upon trade is so
vague and confusing
that you will be
delighted with the group of clear,
common-sense articles in the Britannica.
Tarirr (Vol. 26, p. 422) is by one of the
most famous American economists, Prof.
Taussig of Harvard, and is a very full
and fair discussion of the points in con-
troversy. ProtecTtiON (Vol. 22, p. 464)
is by Prof. James of the University of
Illinois, and FrEE TraDE (Vol. 11, p. 89)
by William Cunningham. You should
read with care CustoMs Duries (Vol.
7, p- 669); Free Ports (Vol. 11, p. 88),
and Bounty (Vol. 4, p. 324). BaLaNcE
oF TrabE (Vol. 8, p. 285) and TaxaTION
(Vol. 26, p. 458) are both by Sir Robert
Giffen. Excrange (Vol. 10, p. 50), by
E. M. Harvey, a partner in one of the
largest firms of buliion brokers in the
world, deals with the movement of
gold. ComMErciIAL TreATIES (Vol.
6, p. 771) is by Sir C. M. Kennedy.
Freights are discussed in AFFREIGHT-
MENT (Vol. 1, p. 302) by Sir Joseph
Walton. Lien (Vol. 16, p. 594), with its
section on “Stoppage in transitu,” is by
F. W. Raikes; SaLvace (Vol. 24, p. 97),
by T. G. Carver, and BrockapE (Vol.
4, p. 72), by Sir Thomas Barclay, the
great international lawyer in Paris.
Marine insurance, indemnity, Lloyds,
and other insurance subjects fall
under the chapter of this Guide
For Insurance Men to which you

Imports and
Exports

should refer. Cargo-carrying and mer-
chant shipping are further covered by
SHIPPING (Vol. 24, p. 983). This article
is by Douglas Owen, honorary secretary
and treasurer of the Society of National
Research, and author of Ports and
Docks; it contains information about
the great freight carrying lines of the
world that can be found in no other
book. Railroad freighting is covered
by the article Ramwways (Vol. 22, p.
819), in which there is a special
section (p. 854b) on the new models of
American freight cars.

In the article UNiTED StATES, which
contains more matter than a whole book
of ordinary size and more information

than a dozen ordi-
Manufacturing nary books, the sec-
and Consuming tions (Vol. 27, p.
Nations 639) on manufac-

tures and on foreign
and domestic commerce, are by F. S.
Philbrick, Ph.D. The internal com-
merce of the United States, as this article
states,-is in itself greater than the total .
international commerce of the world, and
is so far from exhausting the country’s
power of production and consumption,
that even when coastwise traffic is dis-
regarded, New York is the most active
port in the world. A section (Vol.
9, p. 916) of the article EUrROPE deals
with European commerce in general.
The articles on the great manufacturing
towns of Europe contain much in-
formation as to industries. Great
Britain’s industries are dealt with
in the article Unitep Kinepom (Vol.
27, p. 691). The industries of England
alone are separately treated in a section
(Vol. 9, p. 426) of the article ENGLAND.
Germany’s industries are the subject of
sections (Vol. 11, p. 811) of the article
GERMANY; and it is interesting to note
that although Germany has outranked
France in cotton manufactures since
Miilhausen, Colmar and other impor-
tant milling centres of Alsace be-
came German, France has retorted by
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overtaking and passing Germany in the
production of linen. The sections (Vol.
10, p. 785) on foreign commerce in the
article FRaANCE show her position as in
the main a self-supporting country,
though only a fourth of the cargoes
loaded and discharged in French
ports are carried under the French
flag. It would be a waste of space
to enumerate here the articles on
Belgium, Switzerland, Italy and other
countries, which you will consult in
relation to those of their exports
in which you are especially interested;
but you should not overlook the article
on Japan. The Britannica has done
commerce a great service in giving to the
world at last a good account of this
extraordinary country.

The body of the article Japan (Vol.
15, p. 156) is by Capt. Brinkley, long
editor of the Japan Mail, whose
opportunities of seeing Japanese life
from the inside have been greater
than those of any other foreign ob-
server. Baron Dairoku Kikuchi, Pres-
ident of the Imperial University of
Kyoto, a statesman of great experience
and authority, contributes to the article
a section (Vol. 15, p. 273) dealing with
Japan’s international position. His re-
marks upon the commercial morality of
the Japanese are so ingenuous and so
candid that an extract from them cannot
be omitted:

Now when foreign trade was first opened,
it was nntumeltlg not firms with long-established
credit and methods that first ventured upon the
new field of business—some few that did failed
owing to their want of experience—it was rather
enterprising and adventurous spirits with little
capital or credit who eagerly flocked to the

newly opened ports to try their fortune. It was
not to expected that all or most of those
should be very scrupulous in their dealings with
the foreigners; the majority of those adventurers
failed, while a few of the abler men, generally
those who believed in and practised honesty as
the best policy, succeeded and came to occupy an
honourable position as business men. . . . Com-
merce and trade are now regarded as highly
honourable professions, merchants and business
men occupy the highest social positions, several
of them having been lately raised to the peerage,
and are as honourable a set of men as can be met
anywhere. It is, however, to be tted that
in introducing Western business methods, it has
not been quite possible to exclude some of their
evils, such as promotion of swindling companies,
:a:geﬁng with members of legislature, and so
orth.

The account (Vol. 15, p. 201) by Capt.
Brinkley of the curious system of cre-
ating branches of Japanese business

houses is another part of this article
which should not be overlooked.

The proportion of labour cost to the
total cost of production is in most
industries so great that you cannot study
too carefully every
aspect of the labour
question. The chief
articles are LABoUR
LEecisraTiON (Vol. 16, p. 7), jointly writ-
ten by the late Dr. Carroll D. Wright,
the great American authority on the
subject, and Miss A. M. Anderson,
Principal Lady Inspector of Factories to
the British government; TrapEs UN1ON
(Vol. 27, p. 140) ; STRIKES AND LoCckoUTs
(Vol. 25, p. 1024); Waaes (Vol. 28, p.
229), by Prof. J. S. Nicholson; Prorrr
SHArING (Vol. 22, p. 428), by Aneurin
Williams and AppreNTICESHIP (Vol. 2,
p- 228), by J. S. Ballin. The article
EmproYERS’ LiaBiLity (Vol. 9, p. 856),

Mill
Labour

has already been mentioned.




CHAPTER V

FOR MERCHANTS AND MANUFACTURERS
OF TEXTILES

E Course of Reading outlined
in this chapter will help anyone
who has to do with the making

or with the buying and selling of
textiles, in three ways, at least, each
of the greatest importance to him—and
possibly in many more. Taking up
these three:—In the first place, it will
teach him many facts about manu-
facturing and merchandizing in general,
and about dry goods in particular,
that he could learn nowhere else,
because the scope of the Britannica
is broader than that of any other
book—or, for that matter, than the
scope of any collegiate course can
well be. In the second place, the
number of distinguished men who
have devoted their exclusive attention
to the subjects upon which they write,
and have given to the Britannica the

results of their re-

Practical Men search and of their
Among the experience as practi-
Contributors cal experts—inmany

cases, indeed, as suc-

cessful business men—is far greater than
the number of men who form the faculty
of any university in the world. The
fifteen hundred contributors in fact in-
clude no less than 704 connected with the
staffs of 151 different universities, tech-
nological and commercial institutes and
rolleges in twenty countries. The reader
thus gets the benefit of contact with
the thought of many, of varied, and al-
ways of authoritative, personalities. In
the third place, the textile trade <is
peculiarly an international trade, the

raw materials often traveling from one
end of the world to the other before
manufacture, and making as long a
journey in the finished form, before they
reach the consumer, and the inter-
national character of the Britannica
gives equal weight to the articles which
deal with the textiles and with the
markets of all countries—a statement
which it would certainly not be safe to
make about any other book. N
The article Fisers (Vol. 10, p. 809), by
C. F. Cross, whose name has been much
before the public in connection with the
recent scientific in-
vestigation of the

Textile .
. subject, compares
fllll;;r“T:gtmen ¢ the fibres yielded by

all the vegetable
and animal sub-
stances used in textiles. The 18
microscopic photographs on the full
page plates (facing pp. 3810 and
811) and the table of vegetable
fibres (p. 811) should be carefully
studied. CerLrLurose (Vol. 5, p. 606)
deals with the “body” of -cotton,
flax, hemp and jute fibres. CarbiNg
(Vol. 5, p. 824) deals with the brushing
and combing of fibres. SpinNiNg (Vol.
25, p. 685) covers both cotton and
linen, and it is curious to note from
this article that in preparing yarns for
the exquisite Dacca muslins one pound
of cotton has been spun into a thread
252 miles long; while the article Dacca
says that a piece 15 feet by 8 was once
woven that weighed only 900 grains.
YarN (Vol. 28, p. 906) deals with cotton,
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woollen and silk yarns. Weavine (Vol.
28, p. 440), by Prof. T. W. Fox, author
of . Mechanics of Weaving, and Alan
Cole, is the first article you should read
in a group dealing with processes applied
to more than one material. The first
section is on the various combinations of
warp and weft, and contains 28 illus-
trations showing the chief weaving
“schemes.” A section on weaving ma-
chinery follows, and then one on weaving
as an art, illustrated with a number of
reproductions of famous specimens of
hand-loom work. The whole article is
full of practical every-day information
of the kind the merchant and manu-
facturer wants to know. BLEAcCHING
(Vol. 4, p. 49) describes the chemical pro-
cesses which have expedited the bleach-
ing of cotton, wool, linen and silk, which
it used to take all summer to complete.
Dyeine (Vol. 8, p. 744), by Prof.
Hummel, author of The Dyeing of
Textile Fabrics, and Prof. Knecht,
author of A4 Manual of Dyeing,. is
another of the thorough articles which
entitle the Britannica to rank as a great
original work on textiles. Every dye is
separately treated, and the latest models
of dyeing machinery are carefully de-
scribed. Finisming (Vol. 10, p. 878)
deals with the processes used for cotton,
woollens, worsteds, pile fabrics, silks and
yarns. TexTiLE-PrINTING (Vol. 26, Pp.
694) is by Prof. Knecht and Alan Cole,
author of Ornament in European Silks,
and not only describes all the styles of
printing, but gives sixty recipes for
various shades of colour. The full page
plates reproduce fine specimens of early
printing. The art of textile-printing “is
very ancient, probably originating in the
East. It has been practised in China
and India from time immemorial, and the
Chinese, at least, are known to have
made use of engraved wood-blocks many
centuries before any kind of printing was
known in Europe.”

The elaborate article Corron (Vol.
7, p. 256) begins by discussing the pe-

culiar twist of the hairs on the cotton

seed which by facili-
Cotton and tating spinning gives
Cotton Fabrics cotton its predomi-

nant position as a
textile material. The section on culti-
vation, by W. G. Freeman, deals with
the soils, bedding, planting, hoeing and
picking, then with ginning and baling.
A section on diseases and pests of the
cotton plant follows, then a discussion
of the improvement of yield by seed
selection. The section on marketing and
supply is by Prof. Chapman, and his
practical study of “futures,” “options,”
and “straddles” shows how greatly the
movement of prices is affected by specu-
lation and often by artificial manipula-
tion.

CorroN MaNuracturiNG (Vol. 7, p.
281) describes the industry in England,
that of the United States, with a special
section on the recent developments in
the two Carolinas, Georgia and Alabama,
and also the mills in Germany, France,
Russia, Switzerland, Italy and in other
countries, including India, China and
Japan. It is interesting to note (p. 293)
that “Americans were making vast
strides in industrial efficiency even be-
fore the period when American theories
and American enterprise were monopo-
lizing in a wonderful degree the attention
of the business world”” abroad. As far
back as 1875 progress in the United
States was so rapid that the production
for each operative had increased during
the ten years 1865-75,by 100%,in Massa-
chusetts as against only 289, in England.
One explanation of American success is
that the American employer “tries to
save in labour but not in wages, if a
generalization may be ventured. The
good workman gets high pay, but he is
kept at tasks requiring his powers and
is not suffered to waste his time doing
the work of unskilled or boy labour.”

CorroN SPINNING MAcHINERY (Vol.
7, p. 301) describes all the machines in
great detail and contains a number of
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full-page plates and other illustrations.
MEerceriziNG (Vol. 18, p. 150) is another
important article.

WooL, WorsTED AND WOOLLEN MANU-
FAcTUres (Vol. 28, p. 805) is by Prof.
Aldred F. Barker. The development in
wool production of
various countries is
first described and
then the wool fibre
is studied and microscopic photographs
reproduced to show the structure of
different varieties. A diagram of a
fleece shows the qualities obtained from
various parts of the animal, ranging from
the shoulders, where the finest is found,
to the hind quarters. Lamb, hogg and
wether wools are compared and the
article discusses shearing, classing, sort-
ing, scouring, drying, teasing, burring,
mule spinning, combing, drawing and
spinning. The centres of the industry
are then compared, with details as to the
special products of each. The article
contains illustrations of a number of
machines. Articles dealing with certain
sources of wool or of the wool-like hair
used in textiles, and with the finished
products, are: ALpaca (Vol. 1, p. 721),
the history of its manufacture being “one
of the romances of commerce;”’ MoOHAIR
(Vol. 18, p. 647), which deals with the
hair of the Angora goat, familiar from
discussions of the Underwood Tariff bill,
and dealing with its weaving and the
imitations of the cloth; LLama (Vol.
16, p. 827); and the articles Guanaco
(Vol. 12, p. 649) and Vicuana (Vol. 28,
p. 47), on the two wild animals from
whose hair high priced materials, extra-
ordinarily warm and light, are woven.

Frax (Vol. 10, p. 484) describes the
cultivation of the crops which are har-
vested by being “pulled,” roots and all,
instead of being cut, the process of separ-
ating the capsules from the branches,and
the subsequent stages of preparation.
LINEN AND LINEN MaNuUFacTURES (Vol.
16, p. 724),by Thomas Woodhouse, takes
up the story where the flax fibre is ready

Wool, Linen
and Silk

for market and carries it to the point
where the yarn is delivered for weaving.
The winding, warping, dressing and
beaming, and the looms employed, are
virtually the same processes and ma-
chines that are used for cotton. The
article states that the finest linen threads
used for lace are produced by Belgian
hand spinners who can only get the
desired results by working in damp cel-
lars, the spinner being guided by touch
alone, as the filament is too fine for him
to see. This thread is said to have been
sold for as much as 872 an ounce.

Jute (Vol. 15, p. 608) deals with the
vegetable fibre which ranks, in its in-
dustrial importance, next after cotton
and flax and with the processes employed
in its manufacture.

Sk (Vol. 25, p. 96) contains illustra-
tions of cocoons and worms, microsco-
pic photographs of fibre, and pictures
of the moths which produce wild silk.
The section on the fibre and its pro-
duction and preparation is by Frank
Warner, president of the Silk Associa-
tion of Great Britain and Ireland; and
that on the silk trade by Arthur Mellor,
a well known manufacturer of Maccles-
field, the great British center. The de-
gree of fineness to which silk thread can
be spun is stated (Vol. 28, p. 906) to
be such that 450,000 yards of thread
have been produced from one pound of
silk, and this is slightly in excess of
the fineness of the Dacca cotton thread
already mentioned as producing 252
miles for a pound. But at Cambrai the
lace maker’s linen thread already des-
cribed has been made as fine as 272
miles to the pound, and the drawing of
platinum wire to the fifty-thousandth
part of an inch in thickness (Vol. 28, p.
738) seems hardly more wonderful than
this. Spider silk is as valuable as the
best qualities of the silk-worm product,
but spiders are such fierce cannibals that
it is necessary to keep each one in a
separate cage, and the cost of doing
this has prevented the fibre from being
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generally used (Vol. 25, p. 664). Arti-
ficial or *“viscose’ silk is described in
the article CELLuLose (Vol. 5, p. 609),
and is a textile of which the importance
is rapidly increasing.

Felting is an even older textile process
than weaving, just as weaving, which no
doubt originated in basket making (Vol.
3, p. 481) is older than spinning. The
article FeLr (Vol. 10, p. 245) deals with
asphalted felts used for roofing as well
as with the hat felts; and the article Hat
(Vol. 18, p. 60) gives further details as to
both woollen and fur felts and describes
the machinery for hatmaking, which
originated in the United States.

Save that gold, silver and other metals
are occasionally used in cloth or gauze,
AsBesTtos (Vol. 2, p. 714) is the only
mineral employed in textiles, and its
value for jacketing steam pipes and
boilers and for insulating fabrics and fire-
proofing gives it great importance.
Ramie (Vol. 22, p. 875) is not so
largely used in textiles, but experiments
in the production of better fibre are
being made.

Sreoppy (Vol. 24, p. 992) is an article
which shows how unfair it is to treat the
re-manufacture of “devilled” fabric as
an illegitimate if not absolutely fraudu-
lent branch of the textile industry, for
really serviceable cloths are woven from
it, and masses of poor people who would
otherwise be in rags are thus comfortably
clad. ‘“Mungo,” another re-manu-
factured cloth, is described (Vol. 28, p.
‘906) in the article YArN. Pineapple
fibre is described (Vol. 10, p. 811) as of
exceptional fineness and is used in yarn
cloths of the best quality. The article
PiNe-APPLE (Vol. 21, p. 625) describes
its culture. SisaL Hemp (Vol. 25, p.
158) is used in bagging as well as cord-
age, and the same is true of PHORMIUM
(Vol. 21, p. 471), sometimes called New
Zealand flax. Paper pulp yields a yarn
which is used in some cheap fabrics as
described (Vol. 5, p. 609) in the article
CELLULOSE already mentioned.

FOR MBRCHANT-S AND MANUFACTURERS OF TEXTILES

The many varieties of woven cloths
are described in the articles already men-
tioned in the manufacture of cotton,
linen, wool, and silk,
and in articles on
special fabrics. Hos-
1ErY (Vol. 18, p.
788) covers the textiles that are produced
by knitting or looping, and gives an
account, with illustrations, of the ma-
chinery employed. NEer (Vol. 19, p.
412) covers the textiles of which the
mesh is knotted.

Lace (Vol. 16, p. 87), by Alan Cole,
contains some of the most beautiful full-
page plates and other illustrations to be
found in the Britannica, and is a very
full treatise on the history and the pres-
ent state of the lace-making art.

FranneL (Vol. 10, p. 480) describes
the true flannels made from wool, and
FLANNELETTE (Vol. 10, p.481) the cotton
imitations and the new fire-resisting
fabrics of this class. DriLL (Vol. 8, p.
580) covers both the cotton and linen
tissues sold under this name. CREPE
(Vol. 7, p. 879) mentions the curious
fact that the Chinese and Japanese
makers of soft crepe guard their secret
processes, which are still unknown to
western manufacturers, so carefully that
the different stages of their production
are carried on in towns far distant from
one another.

CarpET (Vol. 5, p. 892) contains full-
page plates of rare specimens and de-
scribes pile carpets, flat-surfaced carpets
and the printed carpetings.

TaresTRY (Vol. 26, p. 403) deals with
another luxurious branch of the textile
industry, and is illustrated with pho-
tographs of the finest specimens and
with pictures showing the methods of
weaving. Brocabe (Vol. 4, p. 620)
describes and illustrates this stately class
of fabrics. EmBroipery (Vol. 9, p. 309)
with six full-page plates and SmawL (Vol.
24, p. 814) deal with other art textiles.
| Tartan (Vol. 26, p. 431) describes
| the colours and patterns of all Scottish

Textile
Merchandise
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clan tartans. Damask (Vol. 7, p. 785)
discusses this fine class of fabrics, the
weaving of which is the subject of a
special section (Vol. 28, p. 454) of the
article Weaving. The enormous con-
sumption of coarse bags for the packing
of raw cotton and of sugar gives im-
portance to the articles Bagginag (Vol.
3, p. 200) and SACKING AND Sack MaNv-
FACTURE (Vo0l.23,p.975). Canvas (Vol.
5, p. 223) discusses sail cloth and artists’
canvas, and TarrauLIN (Vol. 26, p. 430)
deals with waterproof covers.

It is unnecessary to describe one by
one the seventy articles on other fabrics
and tissues, ranging through the alpha-

bet from Alpaca to
The Seventy Velveteen; but they
Articles on are all included in
Special Fabrics thelist at the end of

this chapter, and all
are fully described in the Britannica.
CosTtuME (Vol. 7, p. 224) is a long and
important article, with a full page plate
and many other illustrations. The sec-
tion on dress in general is by T. A.
Joyce, of the British Museum staff, that
on ancient costumes by H. S. Jones,
director of the British School at Rome,
and that on modern costume by Oswald
Barron, editor of The Ancestor. The
account of underclothing is of especial
interest, as most books on costume alto-
gether neglect this branch of the subject.
Another section of this article is on
national and official costumes by W.
Alison Phillips, principal assistant edi-
tor of the Britannica. The study of
ceremonial robes is carried into further
detail by the article RoBe (Vol. 28, p.
408), with its five richly colored plates,
in one of which the judicial robes of the
U. S. Supreme Court Justices are shown.
Liturgical vestments are dealt with in
VesT™MENTS (Vol. 28, p. 27) and in a
series of articles such as DaLmaTic (Vol.
7, p. 776) and ALB (Vol. 1, p. 497).

Among the biographies which are of
interest in connection with textiles are
those of ARkwrIGHT, Ricnarp (Vol. 2,

p. 556), the barber who invented the
spinning frame; CARTWRIGHT, EDMUND,
(Vol. 5, p. 425), inventor of the power
loom; CromprON,
Inventors of SamvuEeL (Vol. 7, p.
Textile Machinery 486), inventor of
and Great Textile the spinning mule;
Merchants Savr, Trrus (Vol.
23, p. 87), who
created the alpaca industry; StrUTT,
JEDEDIAH (Vol. 25, p. 1044), whodid much
to perfect the manufacture of cotton; and
of WaiTNEY, ELI (Vol. 28, p. 611), who
went from Yale to Savannah to secure a
position as school teacher and then, be-
ing disappointed, turned his attention to
a device for separating the cotton fibre
from the seeds and refuse, and invented
the gin which has “profoundly influ-
enced American industrial economic and
social history.” Another name of a great
American inventor who individually ren-
dered great services to the textile indus-
try is that of Howeg, ELias (Vdl. 18, p.
835), who invented the sewing machine.
You will also be interested in the lives
of successful merchants such as Ca-
NYNGES, WiLLiaM (Vol. 5, p. 223), the
great 15th Century cloth manufacturer
who became a clergyman after making
a large fortune; MAcCKINTOSH, CHARLES
(Vol. 17, p. 250), who introduced light-
weight waterproof garments; WaNa-
MAKER,JoHN (Vol. 28, p. 302), who began
lifeasanerrand boy in a book store; F1ELD,
MagsaALL (Vol. 10, p. 322), who when
Chicago was a comparatively unimpor-
tant city founded there what has become .
the finest dry goods store in the world;
Stewarrt, A. T. (Vol. 25, p. 912), who
after studying for the ministry in Dub-
lin, immigrated to New York and gradu-
ally built up the largest retail store in
the city; Pease, Epwarp (Vol. 21, p.
81), founder of a famous Quaker family
of textile manufacturers in England; and
CrarLiN, H. B. (Vol. 6, p.418), who came
from Worcester, Mass., to New York
where he for years controlled ““the great-
est mercantile business in the world.”
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If you turn to the Article WoRCESTER
(Vol. 28, p. 823) you will note the
associations of the locality with Elias
Howe, Eli Whitney, Samuel Crompton,
already mentioned, L. J. Knowles,
another inventor who helped to perfect
the power loom, and Erastus Bigelow,
who invented the carpet-weaving ma-
chine (Vol. 6, p. 5§30) and was one of
the incorporators of the Massachusetts
Institute of Technology. Other lives of
successful textile makers and dealers are
those of RyLanps, JouN (Vol. 23, p.
950), founder of the largest cotton mills
in Lancashire; DeXTER, TimoTHY (Vol.

8, p. 141), the eccentric New England
merchant of the 18th Century who beat
his wife for not weeping heartily enough
at the rehearsal of his fumeral; Hor-
Rocks, JoHN (Vol. 18, p. 712), the great
English cotton manufacturer who was
far ahead of his time and died of brain
fever produced by overwork in 1804;
WortH, C. F. (Vol. 28, p. 834), the
famous Paris dressmaker who began
life as a London draper’s apprentice;
WaiteLy, WiLLiam (Vol. 28, p. 605),
“the Universal Provider,” of London;
and TaTa, J. N. (Vol. 26, p. 448), the
great Parsee textile manufacturer.

A LIST OF THE PRINCIPAL ARTICLES IN THE BRITANNICA OF SPECIAL IN-
TEREST TO MERCHANTS AND MANUFACTURERS OF TEXTILE GOODS

Alb Crepe
Alpaca Cretonne
Apprenticeship Crompton, Samuel
Arkwnght, Richard Dalmatic
Artel Damask
Asbestos
Bagging Dexter, Timothy
Baize Demurrage
Bleaching Diaper
Bombazine or Bombasine Die
Bounty T Domie
unt; owlas
Broeaje Drill
Il;“uc“km.m Buck
ting yeing
Calender Embroidery
Calico Felt
Cambric Fibres
Camel Field, Marshall
Canvas Finishing
Canynges, William Flannel
C ar\i\:g Flannelette
Carpe Flax
Csrtwnght, Edmund Flock
Cellulose Floorcloth
Chasuble Frock
Cheese Cloth Fustian
Chenille Gante
Chintz Gauze
ghins  Hy
lo
Clouting Girdle
Codilla Glass Cloth
Coir Guanaco
Commerce Gunny
Corduroy Hnberduher
Costume Hat
Cotton Hessian
Cotton Manufacture Holland
Cotton Spinning Ma- Honeycomb
chinery Horrocks, John
Crash Hosiery
Cravat Hose-pipe

Howe, Elias, Scarf
Huckaback Scrim
Jute Shawl
Knitting Sheet
Lace Shoddy
Lawn Silk
Linen Sisal Hemp
Llama Sleeve
Longcloth Spinning
Manila Hem Stewart, A. T.
Macintosh, Stocking
Maniple Stole
Mn.ntfe Strutt, Jedediah
Matting Tare and Tret
Mercantile System Tariff
Mercerizing Tarpaulm
Merchant
Mohair Tata, J.N.
Moleskin Tapestry
Mull Technical Education
Mouslin Textile-printing
Nankeen Ticking
Net Tow
Osnaburg Towel
Paddin, Trousers
Pease, Edward Tulle
Petticoat Twill
Phormium Veil
Pine-apple Velvet
Plaid Velveteen
l;luslh Tabi :;estmenu

'oplin or Tabinet icugna
Pﬁl:lt Wanamaker, John
Protection Weaving
Ramie Whiteley, William
Rep Whitney, Eli
Ribbons Wool, Worsted and Wool-
Ring len Manufactures
Robes Worth, C. F.
Rylands John Yam
Salt, 'ﬁtus

Salvage




CHAPTER VI

FOR MERCHANTS AND MANUFACTURERS OF
MACHINERY

N appreciation of the science

of mechanical engineering is so

indispensable to the manufac-
ture and sale of machinery that the
reader of this Guide might simply
have been referred to the chapter For
Engineers as covering the industry, if it
were not that the Britannica contains (as
the list at the end of this chapter shows)
a great number of articles dealing with
individual machines. The amount of
space which the new Britannica devotes
to mechanical subjects, and the great
number of expert contributors whose col-
laboration was enlisted in this connec-
tion, are significant from more than one
point of view. All other general ency-
clopaedias, including earlier editions of
the Britannica itself, seem to have been
influenced by the old-fashioned fetish of
“pure” scholarship and “pure’ science,
treating theory as a
subject of study
much more digni-
fied than the ap-
plication of knowledge to the practical
affairs of life. Until recent days the
great universities of such important
manufacturing countries as England,
Germany and France were almost exclu-
sively devoted to the teaching of phi-
losophy, history, Greek and Latin, math-
ematics and pure or natural science.
The older universities of the United
States, too, were for a long time reluctant
to recognize the growing importance of
technical education, and the necessity,
apart from technical education, of giving
the general student some knowledge of
mechanics. Andit is a significant fact that
the Britannica, the first encyclopaedia

A Change in
Public Opinion

28

that has ever been published by a uni-
versity, should be, although it comes
from one of the oldest of all universities,
the first to give full recognition to the
importance of this department of knowl-
edge.

Men in the machinery trade will wel-
come this change of attitude in the Bri-
tannica, not because they crave a public
acknowledgment of the great share of
the world’s work that they are doing,
but because public ignorance of mechan-
ical subjects results in the abuse of ma-
chines and in unreasonable complaints
against manufacturers when improperly
used machinery fails to do its work. A
curious illustration of the general disre-
gard of the subject is supplied by the
fact—as true of the United States as of
England, Germany or France—that rep-
resentative government is, in practice,
chiefly government by lawyers, and that
in this age of machinery it is the excep-
tion to find in the cabinet which directs
the affairs of any country, a single mem-
ber who has any knowledge of mechanics.
The same ignorance is conspicuous in
newspaper offices. Even the most digni-
fied dailies seem unable to deal with any
news that has to do with machinery with-
out making ridiculous blunders.

Fortunately, the automobile is begin-
ning to stimulate interest in practical me-
chanics, for no one can attempt to drive
his own car, or even
to obtain proper
service from  his
chauffeur and from
garage workmen, without realizing that
he failed, at school, to learn some of the
most useful of lessons. Before long the

Influence of
Automobiles
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authorities responsible for our public
schools may realize that it is absolute
barbarism to neglect mechanical teach-
ing as they do; and the new Britannica is
already doing good service in stimulating
public interest in the subject.

An examination of the articles men-
tioned in detail in the following summary,
and a glance at the long list of articles at
the end of the chapter, will show the
comprehensiveness with which the Bri-
tannica treats all types of machinery. The
materials employed are, logically, the
first subjects upon which information
will be desired.

IroN AND StEEL (VOl. 14, p. 801), by
Professor H. M. Howe of Columbia Uni-
versity, is a mine of information about
the properties and uses of the different
varieties of the indispensable metal of
which 50,000,000 tons per annum are
employed. In the manufacture of elec-
trical apparatus Corper (Vol. 7, p. 102)
is largely employed, and for this reason
alone the article has great value for the
manufacturer. Almost as important is
Avrroys (Vol. 1, p. 704). Its chief author,
Sir William Chandler Roberts-Austen, is
the greatest living authority on alloys,
and it is full of interesting facts about
new admixtures.

The processes of ANNEALING, HARDEN-
IN¢ AND TEMPERING are described in J.
G. Horner’s article under that title (Vol.
2, p. 70). This authority explains clearly
the difference between hardening and
tempering and gives valuable advice as to
the most efficient methods of hardening.
Founping (Vol. 10, p. 748), also by J. G.
Horner, is fully illustrated, and the ques-
tion of the highest economies of machine
moulding are among the practical mat-
ters considered. Foreinag (Vol. 10, p.
663), with 19 illustrations, discusses ful-
lering, swaging, upsetting, bending, weld-
ing, pinching, cutting-off, and die-forg-
ing. There is also a separate article,
WEeLDING (Vol. 28), in which the section
on Electric Welding is written by Elihu
Thomson, who invented the process. A

table of energy used in electric welding is
added. See also BRAZING AND SOLDER-
ING (Vol. 4, p. 463).

The designer of machinery will find
much practical information in DrawING,
Drawing Office Work (Vol. 8, p. 556), and

Sun-Copying (Vol.
Manufacturing 26, p. 93). It is a
Methods remarkable fact that

prints identical in
scale with the originals are now made up
to a length of 22 fcet.

Bearings (Vol. 8, p. §78), illustrated,
is written by Professor Dalby of the
South Kensington Central Technical
College. The article TooL (Vol. 27, p.

14), by J. G. Horner, is 83 pages in
length and has 79 illustrations. The

whole subject is completely covered. In
the section on Machine Tools are dis-
cussed turning lathes, reciprocating ma-
chines, machines with drill and bore
holes, milling machines, machines for
cutting the teeth of gear wheels, grinding
machinery, sawing machines, shearing
and punching machines, hammers and
presses, portable tools, appliances, wood-
working machines, and measurement. In
regard to the last subject great advances
have lately been made. A thousandth of
an inch is now considered a coarse dimen-
sion in the machine shop, where gauges
within one five-thousandth of an inch are
often used. This article is an invaluable
manual for the machine-shop, and sup-
plies many hints which should be given
to workmen, for, to use the author’s
words, “a clumsy workman is as much
out of place in a modern machine-shop as
he would be in a watch-factory.” An-
other article useful to the mechanic is
Screw (Vol. 24, p. 477), with 10 illustra-
tions, by J. G. Horner, with a section on
the Errors of Screws, by the late Henry
A. Rowland, the American physicist,
whose skill, shown in the construction of
dividing engines of extraordinary preci-
sion and delicacy, made him famous the
world over. See also GrRapuaTioN (Vol.
12, p. 812).
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The articles on the prime-movers are
an important and noteworthy part of the
new Britannica. Professor Ewing, of
Cambridge University, contributes AIr

EncINe (Vol. 1, p.
Engines and 4438) and StEAM EN-
Motors cINE (Vol. 25, p.

818), both fully illus-
trated. The latter has a most interesting
preliminary historical account of engines
from the aeolipile of Hero of Alexandria
(about 130 B.C.) to the steam-turbine,
the most modern type of all. The newest
forms of internal combustion motors, O1L
EnGINE (Vol. 20, p. 85) and Gas ENGINE
(Vol. 11, p. 495), are described by Dugald
Clerk, inventor of the Clerk cycle gas
engine, and the articles are fully illus-
trated. Under Hypravurics (Vol. 14, p.
91) will be found complete information
as to the construction of water-pressure
engines, water-wheels, turbines, and also
pumps. The article is written by Profes-
sor W. C. Unwin, and has been univer-
sally declared to be the best treatise on
the subject that has yet appeared. There
is a separate illustrated article WATER-
Motors (Vol. 28, p. 382), by Professor
Beare of Edinburgh University. See also
WinpmiLL (Vol. 28, p. 710).

Designers and constructors of elec-
trical machinery will be greatly inter-
ested in C. C. Hawkins’ illustrated article
Dynamo (Vol. 8, p. 764), which explains
fully how the dynamo is constructed and
gives its history from Faraday’s discovery
of the principle in 1831. Dr. Louis Bell,
of the General Electric Co., writes on
Motors, ELecTrIiC (Vol. 18, p. 910).

In hundreds of articles on manufactur-
ing and manufactured products there are
excellent descriptions of the machinery
employed. CoTTON-SPINNING MACHIN-
ERY (Vol. 7, p. 301), by Professor Fox, of
Manchester University, gives details,
with illustrations, of the modern systems
of spinning, all founded on the inventions
of Paul, Arkwright, Hargreaves and
Crompton, while an historical account of
primitive machines as well as much prac-

tical information, will be found under
SPINNING (Vol. 25, p. 685). WEaviNG
has a section Weaving Machinery (Vol.

28, p. 443). An ac-

Machinery count of the special
for Special machinery and ap-
Purposes pliances used in the

manufacture of wool-
lens is included in Professor Barker’s
illustrated article WooL, WorsTED and
WooLLEN MaNuracTures (Vol. 28, p.
805). In Hosiery (Vol. 13, p. 788) we
learn about frame-work knitting and
warp-knitting machines. It is recorded
that up to the middle of the 19th century
only a flat web could be knitted, and that
a circular knitting machine of American
origin is the type of machine on which is
produced the seamless hosiery of to-day.
This was introduced by J. W. Lamb in
1863. Rore AnND RoPE MakinG (Vol. 23,
p. 718), by Thomas Woodhouse, of the
Dundee Technical College, is richly illus-
trated with pictures of the most modern
type of machinery for the manufacture of
fibre and wire ropes. The various ma-
chines and apparatus for sugar making
are carefully described in Sucar, Sugar
Manufacture (Vol. 26, p. 35). For mill-
ing machinery see FLour AND FrLour
Manuracture (Vol. 10, p. 548), by
George F. Zimmer, author of Mechanical
Handling of Material. The latest designs
in agricultural machines, with illustra-
tions, as well as a history of their develop-
ment, will be found under ProucH AnD
ProugHing (Vol. 21, p. 850), SowiNGg
(Vol. 25, p. 523), Harrow (Vol. 18, p.
27), REapiNGg (Vol. 22, p. 944), THRASH-
iNG (Vol. 26, p. 887), etc. It is a matter
of interest that the first successful reap-
ing-machine was invented by a Scotch
clergyman in 1826. For machinery used
in the modern dairy see DAIRY AND
Dairy Prooucts (Vol. 7, p. 750). The
germ of the sewing machine dates back
to 1755, and the whole story of its de-
velopment is told in SEwiNg MACHINES
(Vol. 24, p. 744). The descriptions of
machinery of various kinds are continued
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under such headings as BREwING, Brew-
ing Operations (Vol. 4, p. 506), illustrated;
BeLLows AND BrowiNg MACHINES
(Vol. 8, p. 705), illustrated ; Pin (Vol.

21. p. 615); NEEDLE

A Vast (Vol. 19, p. 838); Tx-
Encyclopaedia  pograpHY, Modern
of Machinery Practical Typography

(Vol. 27, p. 542),
illustrated; Printing (Vol. 22, p. 350),
illustrated; BookBIiNDING, Modern Meth-
ods (Vol. 4, p. 218), illustrated; TEXTILE
PrinTiNg (Vol. 26, p. 694); AvrkaLl
ManNvuFacTture (Vol. 1, p. 674), illus-
trated; REFRIGERATING AND IcE Mak-

ING (Vol. 23, p. 80); SiLk, Silk Manufac-

ture (Vol. 25, p. 102); Lace, Machine-
made Lace (Vol. 16, p. 44), illustrated;
CarpET, Modern Machinery (Vol. 5, p.
396); LEaTHER (Vol. 16, p. 330), illus-
trated; BicycLe (Vol. 8, p. 918), illus-
trated; TyPEwrITER (Vol. 27, p. 501), il-
lustrated; DrEDGE AND DrEDGING (VoOl.
8, p. 562), illustrated; and PApER, Paper
Manufacture (Vol. 20, p. 727), illus-
trated.

Biographies of many inventors, de-
signers and builders of machines are in-
cluded in the list of articles at the end of
the chapter For Engineers in this Guide,
and are therefore omitted in the following
alphabetical summary.

ALPHABETICAL LIST OF THE PRINCIPAL MACHINES AND APPLIANCES
DESCRIBED IN THE BRITANNICA AND GENERAL SUBJECTS
AND ARTICLES ON MACHINERY

-

Accumulator Brass Cotton-gin Fire-engines
Acetylene Generator  Brazing and Soldering Cotton - spinning Ma- Flour-sifters
Aerating Apparatus  Breaker Card chinery Flying Machines
Aeroplane Brewing Machinery Cranes Fly-shuttle
Air Brake Bronze Crushing Machine Forging
Alternators Bundling Press Cultivator Forginﬁ Press, Hy-
Alloys Burner Current Meter draulic
Ammunition Hoist Butter Worker Curvometer Founding
Anemometer . Butyrometer Cutting Machines Friction
Annealing, Hardening Calculating Machines Cutting Tools Furnace

and Tempering Calender Machine Damping Machines Gas Engine
Archimedes, Screw of Calipers Dash Wheel Gas Plants
Babbitt’s Metal Calorimeter Depth Recorder Gas Producers
Back-starching Mangle Carburetter Die Gill Frame
Bale-breakers Carding Engine Differential Machines  Glass-blowing Machine
Band-knife Cutting Carpet-making Machin- Dividing Engines Glass Press

Machine ery Diving Bell Graduation
Barbed Wire Machin- Case-making Machine Doublers Gravity Stam

Casing-in Machine Dough Kneaders Grinding Macﬁine

ery
Barker’s Mill Centrifugal Machines Dough Dividers and Gyroscope and Gyro-
stat

Barrel Organ Chisel Moulders
Bearings Chronograph Dough Mixers Hackling and Spread-
Beating Machine Chucks Drawing-box ing Machine
Beetling Machine Churn, Mechanical Drawing-frame Half-stuff Machine
Bellows and Blowing Clepsydra, or Water- Drawing-office Hammer
Machines clock Dredgers Hand Drill, Electric
Bessemer Convertor Clock Dressing Machine Harrow
Bevel Coal-cutting Machines  Drill Hat-making Machines
Bicycle Coal-wedging Machines Drop Hammer Hay Elevator
Black -ash  Revolving Coal-weighing Machine Drying Machine, Hori- Hide Mill, or Double-
Furnace Coining Press zontal Acting Stock
Blast Furnace Comber Dye-jigger Hoe, Horse
Blocking Machine Compressed - air Ma- Dynamo Holden Burner
Boiler chines Dynamometer Hydraulic Machines
Bolt - screwing  Ma- Continuous Press Eccentric Hydraulics
chines Conveyors Elevators, Lifts and Hydro-extractors
Book-sewing Machine = Copper Hoists Ice-making Machines
Boring Tools Copying Machines Error of Screws Indicator
Brake, Hydraulic Core-making Fans, Rotary Injector
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Integrators

Iron and Steel
Ironing Machines
Jigger, Hydraulic
Ji

JniCruber
u er
Jute-softening Machine
Kier
Knitting Machines
Labour Legislation
Lace Machines
Lappet Looms
Lathe, Automatic
Laundry Machines
Lever
Lifts, Hydraulic
Linotype Machine
Liquid-air Machine
Lithographing
chines
Loaders
Lock
Locomotives
Loom
Lubricants
Luggage-weighing ma-
chine, Automatic
Machine
Machine Gun
Machine Moulding
Mandrel Lathe
Mangling Machines
Manometer
Measuring Machine
Mercerizing Machines
Metal-turning Tools
Meter, Electric
Micrometer
Microtome
Milling Cutters
Milling Machines
Milling Stock
Monotype Machine
Mortising Machine
Motors, Electric
Motor Vehicles
Mowers

Ma-

Mule, Crompton’s
Nail Machines
Needle Machines
Netting Machine
Qil Engine
Oil Muffle Furnace
Opening Machine
Ore-Breaker
Pantograph
Paper - making
chines
Patent logs
Patents
Perpetual Motion
Phonograph
Phosphor Bronze
Pin Machine
Pig-casting Machine
Planimeters
Planing Tools
Plug and Ring Gauge
Pneumatic Hammer
Potter’s Wheel
Power-looms

Ma-

Power Transmission
Pricccomputing
Weighing Machine
Printing Presses

Pulley
Pum
Purifiers

Rag Boiler, Revolving
Rag-breaking Engine

Rake, Horse

Reaping Machines

Reciprocating M a -
chines

Rectifiers

Reel Paper-Cutter
Reels

Refrigerating Machines
Remontoire
Reverbatory Furnace
Rifling Machine
Ring-frame

Rock Drill

Rod ngii.n

Roller Milling Machine

Roller Washing Ma-

chine

Rolling, Mill

Rope-making Machines

Rotary Washing Ma-
chines

Rounding and Backing
Machines

Rusden and Eeles
Burner

Salt-cake Furnace, Me-
chanical

Sawing Machines

Scalpers

Screw cutting .

Screw - Gill Drawing
Frames

Screw-thread gauge

Screw

Screwing Machine

Scutcher

Separators

Sewing Machines

Shaping Machines

Shearing and Punching
Machines

Shuttles

Signal Lever

Silk-reeling Machine

Slide-rule

Slime-tables

Slotter Tools

Sowing Machines

Spinning-jinny

Splitting Machine

Steam Engine

Steam Hammers

Steam Plough

Steam Turbines

Stentering Frame

Still

Stocking Frame

Strength of Materials

Sugar-making Machin-

ery
Sugar Weighing Ma-
chine, Automatic
Sulphuric-Acid Plant

Sun Copying

Swathe Turners
Sweep Rake

Table, Mathematical
%e&wleighing Machine

‘ease]

Technical Education

Testing Machines

Thermodynamics

Thrashing Machines

Throstle

Tool

Tractors, Steam and
0Oil

Trepans

Turbine

Turning Lathes

Turret Lathe

Type-setting Machines

Typewriter

Units, Physical

Vacuum brake

Valve

Vanners

Vernier

Voting Machines

Vucanizer

‘Washing Machines

Wash Mill

Watch

Water Motors

Water - pressure En-

gines
Water Wheels
Weaving Machinery
Weighing Machines
Welder, Automatic
Welding
Welding, Electric
‘Winding Machines
Windmill
Wire-winding Machine
‘Wiring Machine
Wood - working Ma-
chines
Woolen Mule



CHAPTER VII

FOR MERCHANTS AND MANUFACTURERS OF METALS,
HARDWARE, GLASS AND CHINA

student of the origins of civili-

zation, says, in the Britannica
article Fire (Vol. 10, p. 899), that “hu-
man culture may be said to have be-
gun with fire, of which the uses in-
creased in the same ratio as cul-
ture itself.” The industries grouped in
the present chapter all depend upon the
curiously diverse effects of heat; the soft-
ening and tempering of metals, the hard-
ening of clay and the changes by which
sand becomes glass. It is for the reader
himself to decide whether he wishes to
begin his course of reading by a study of
the article HEar (Vol. 18, p. 1385), and
the allied articles to which it refers, and
thus to understand how temperature
plays its dominant part in the most use-
ful of manufacturing processes.

It is, indeed, one of the most attractive
features of the Britannica that it presents
knowledge in layers. In text-books, the
theoretical and prac-
tical aspects of an
industry are so in-
terwoven that you
cannot separate them. But in the Brit-
annica, if you desire only to examine the
finished products of any branch of indus-
try, as you might see them and hear
them described at an exhibition or in a
manufacturer’s sample room, you can
turn-to articles and sections of articles in
which critical comment and elaborate il-
lustrations put clearly before you the

ELIS]‘-:E RECLUS, the great French

Knowledge
in “Layers’’

33

varieties of, for example, plated ware,
china or glass. Proceeding to the next
“layer,” you find technical information
about the manufacture of these and all
other goods; you have been permitted to
pass from the sample room into the fac-
tory, which is not usually so easy of ac-
cess. And in the scientific articles you
arrive at the very substratum and founda-
tion of knowledge; you have what the
experts in the factory could not give you
if they would: the clear teaching that
only the great masters of science can
supply.

The manufacturer, of course, abso-
lutely needs to know all that can be
learned about the origin of his materials
and the principles upon which his pro-
cesses are based. But the dealer, in his
turn, will be a shrewder buyer, a more
convincing salesman and a better man-
ager of the salesmen under him, if he
knows the whole history of his wares, of
the ingredients that enter into their com-
position and of their manufacture. Fac-
tory experience is hardly more universal
among wholesale men, most of whom
begin as clerks, than among retailers, and
it is impossible for a business man who
has got his foot fairly on the ladder to
drop his work and go through an ap-
prenticeship or take a thorough course at
a technical college. If, however, he will
for a few months devote his spare time to
the studies he can pursue, unaided, in
the Britannica, the insight he obtains
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will give a new value to all the knowledge
he picks up in the course of his business.
The departments of physics and phy-
sical chemistry are of course those in
which the Britannica’s scientific contents
especially interest

Physics and those to whom this
Chemistry chapter is addressed,
and the authority of

the Britannica in those departments of
knowledge is shown by a very striking
fact. You may remember that Alfred
Nobel, the great Swedish chemist, who
made a fortune by the invention and
manufacture of dynamite, devoted $9,-
000,000 to the establishment of the an-
nual Nobel prizes, to be awarded, irre-
spective of nationality, for eminence in
scientific research and in the cause of
peace. In physics and chemistry, Britan-
nica coniributors have won, in eleven years,
seven of these prizes, these winners being:
in 1901, Prof. J. H. van’t Hoff, of the
University of Berlin; in 1902, Prof.
Lorentz, of the University of Leiden; in
1904, Lord Rayleigh, Chancellor of the
University of Cambridge;in 1906, SirJ.J.
Thomson, of the University of Cambridge;
in 1909, Prof. Ostwald, of the University
of Leipzig; in 1911, Prof. Van der Waals,
of the University of Amsterdam. In
other words, you find
that the scientific
committee who
award the Nobel
prizes select for these unique distinctions
the same men whom the editor of the
Britannica selected as contributors. Now
apply another test, in connection with
the subject matter of this chapter. What
is, by general consent, the most exquis-
itely finished product of any of the in-
dustries under discussion in the present
section? To this question there can be
but one answer: Optical glass. Where is
the best glass made? At the Zeiss Works
in Jena, Germany. Very well, Dr. Otto
Henker and Dr. Eppenstein, both of the
scientific staff of the Zeiss Works, wrote
the optical articles in the Britannica

Some of the
Authorities

which deal with the lens and with aberra-
tion in lenses. You should therefore re-
member, in reading the Britannica, that
whether you are only going as far as the
uppermost layer of knowledge, or reach-
ing down to the very foundations of
science, the men whose articles you are
reading command the respect that you
can pay to them by giving your very
closest attention. Do not imagine that
because the book contains forty-four
million words, it is made to be skimmed;
every article in it is condensed; and you
cannot derive the fullest benefit from
your reading unless you feel, as you
would feel if you were fortunate enough
to be brought into personal contact with
any of these great men, that you have a
privilege of which you must make the
most.

Other chapters of this Guide also deal
in detail with the scientific side of the in-
dustries mentioned here; and in examin-
ing the groups of industrial articles, those
dealing with metals claim first considera-
tion. - The article METAL
(Vol. 18, p. 198) is devoted
to classification only, and
would not occupy more than ten pages
of this Guide. It contains information
as to the physical properties of the met-
als, including a table in which the specific
gravity of each of 42 metals is stated, a
table of comparative ductility under the
hammer, for rolling and for wire drawing,
a table of elasticities, and other tables
showing the ratio of expansion under
heat, the melting and boiling points, and
the relative thermic and electric conduc-
tivity. A section is devoted to the action
of chemical agents upon the simple
metals.

MeTraLLureY (Vol. 18, p. 208), and
ELECTROMETALLURGY (Vol. 9, p. 282), by
W. G. McMillan, lecturer on metallurgy
at Mason College, Birmingham, deal
with all the methods of smelting ores.
Your next reading should be the great
article IrRon anD SteEL (Vol. 14, p. 801),
by Prof. H. M. Howe, of Columbia Uni-

Metals
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versity, containing as much matter as
would fill 110 pages of this Guide. At
the beginning of this article Prof. Howe
disposes of the much discussed question
as to the true distinction between iron
and- steel, as to which there has been
great confusion. Before 1860, the word
steel”” was never applied to a metal that
could not be hardened by tempering. But
when the invention of the Bessemer and
open-hearth processes introduced a new
class of iron, “which lacked the essential
property of steel, the hardening power,
yet differed from the existing forms of
wrought iron in freedom from slag,” the
men interested in the new product did
not like to call it “wrought iron,” which
is what it really is, because that name
would confuse it with a lower-priced
grade of metal. They ought to have
coined a new word for it, but they ap-
propriated the name of steel—so that to-
day “‘steel”” means either true steel or the
low-carbon, slagless variety of malleable
iron. The article is divided into 133 sec-
tions, so that to analyze its contents
would swamp this chapter of the Guide,
but the reader will find in it the clearest
and most authoritative account of the
industry which has yet been published.
Among articles on the commercial

metals are Copper (Vol. 7, p. 102), LEap.

(Vol. 16, p. 814), Tin (Vol. 26, p. 995),
Zinc (Vol. 28, p. 981), ALomintum (Vol.
1, p. 767), NickeL (Vol. 19, p. 658), AN-
TiMoNY (Vol. 2, p. 127), and, on the
precious metals, GoLp (Vol. 12, p. 192),
SiLver (Vol. 25, p. 112), and PLaTINUM
(Vol. 21, p. 805).

The article ALLoYs, of which Sir W. C.
Roberts-Austen, long chemist of the
London Mint, is the chief contributor,
with its photomicrographic illustrations,
contains not only an account of the alloys
already generally used in the metal in-
dustries, but also practical information
as to the experiments which have been
made recently with some of the newly
discovered rare earths. In the article
MEeraLLOGRAPEY (Vol. 18, p. 202), by

the same specialist, the microscopic ex-
amination and photography of metals and
alloys is described.

Among articles on the metallic com-
pounds are Brass (Vol. 4, p. 4388), in
which “Dutch metal,” “Mannheim gold,”
“similor” and “pinchbeck” are described;
Bronze (Vol. 4, p. 639), which deals with
steel bronze, phosphor bronze, and other
combinations; FusiBLE METAL (Vol. 11,
p. 869) is an important compound.
Pewrer (Vol. 21, p. 838), by Malcolm
Bell, author of Pewter Plate, etc., is of
historical interest, and of value to the
dealer or collector, while he who wishes
to distinguish between the older and the
more modern electroplated ware is re-
ferred to the article SHEFFIELD PLATE
(Vol. 24, p. 824), also by Malcolm Bell.
ELEctROPLATING (VOl. 9, p. 287) de-
scribes the art that put an end to the
Shefield plate industry. Other methods
of coating metals are given under GaL-
vanizeD IroN (Vol. 11, p. 428), TIN PLATE
AND TERNE PrLATE (Vol. 26, p. 1000), and
Giupina (Vol. 12, p. 18). The art of
making gold-leaf is described in Govrbp-
BEATING (Vol. 12, p. 202).

In regard to manufacturing processes
there are the separate articles: ForgIing
(Vol. 10, p. 668), with 19 illustrations;
Founpmnag (Vol. 10, p. 748), with 11 il-
lustrations; ANNEALING, HARDENING
AnD TemperING (Vol. 2, p. 70), and
BraziNGg AND SoLpERING (Vol. 4, p. 463).
These four articles are by J. G. Horner.
And see WeLDING (Vol. 28, p. 500), also
by Mr. Horner, with a section on Electro-
Welding, by Elihu Thomson, inventor of
the process of electric welding and expert
for the General Electric Co. The article
TooL (Vol. 27, p. 14), another of Mr.
Horner’s valuable contributions, has 79
illustrations and possesses special interest
for the manufacturer of metal-ware as well
as the dealer in hardware.

Coming now to the production of metal
wares, the article MeTAL-WoRrk (Vol. 18,
p- 205), beautifully illustrated, is the
work of three noted experts. The late
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J. H. Middleton, Slade Professor of Fine
Art, Cambridge University, writes on
Methods of Manipu-
lation in Metal Work
and tells of the metal
work of Greece, Italy, Spain, Germany,
France, England, Persia and Damascus.
J. S. Gardner, an expert metal worker,
deals with Modern Art Metal Work, and
J. G. Horner contributes the section on
Industrial Metal Working, in which he
deals with Plater’s Work, Coppersmith’s
Work, Raised Work, Cast Work, Methods
of Union and Protection of Surfaces. In
connection with the last mentioned sub-
ject, see also JAPANNING (Vol. 15, p. 275),
Lacquer (Vol. 16, p. §3), and PAINTER-
Werk (Vol. 20, p. 457). Further infor-
mation about lacquering, with valuable
formulas, will be found in the article
Jaran (Vol. 15, p. 188). Some of the
ornamental forms of metal work are de-
scribed in Repoussg (Vol. 28, p. 108), by
M. H. Spielmann, formerly editor of The
Magazine of Art; InLaviNg (Vol. 14, p.
574), and Damascening (Vol. 7, p. 783).
See also GRILLE (Vol. 12, p. 596).
PrateE (Vol. 21, p. 789), an article by
H. R. Hall, of the British Museum, H.
Stuart Jones, director of the British
School at Rome, and E. A. Jones, author
of Old English Gold Plate, etc., is a con-
cise, complete hand-book on work in sil-
ver and gold of any class other than
those of personal ornaments and coins.
It is profusely illustrated with plates and
text-cuts, showing many exquisite mod-
els; and the reader can master the details
of style in different periods and countries.
The subjects of the assay of gold and sil-
ver plate and hall-marks are discussed,
the former being treated more fully in
AssayiNg (Vol. 2, p. 776), by A. A. Blair,
chief chemist of the U. S. Geological
Survey. The article RoMan Arr, by H.
Stuart Jones, has a section devoted to
Work in Precious Metals (Vol. 23, p. 483).
CutLERY (Vol. 7, p. 671) is one of the
articles pertaining specifically to hard-
ware manufacture and trade, in which

Metal-Ware

general processes of manufacture are de-
scribed; and of allied interest are KN1FE
(Vol. 15, p. 850), Fork (Vol. 10, p. 666),
SpooN (Vol. 25, p. 738), Scissors (Vol.
24, p. 407), SuEArs (Vol. 24, p. 815),
Razor (Vol. 22, p. 937), CrAFING-D1sH
(Vol. 5, p. 800), NaiL (Vol. 19, p. 153),
Axk (Vol. 8, p. 67), HammEeR (Vol. 12, p.
897), CriseL (Vol. 6, p. 247), WirE (Vol.
28, p. 788), and BarBED WIRE (Vol. 8, p.
884). Articles describing all forms of
agricultural implements will be found
under their respective headings.

Gurass (Vol. 12, p. 86) is most complete
in its consideration of the entire subject.
The introductory section by H. J. Powell,
of the Whitefriars
Glass Works, Lon-
don, author of Glass
Making, and W. Rosenhain, of the Na-
tional Physical Laboratory, London,
deals with the manufacture of optical
glass, blown glass and mechanically-
pressed glass. The necessary qualities of
each kind are stated and the newest pro-
cesses of manufacture described, with full
information about materials. The second
part of the article is devoted to the His-
tory of Glass Manufacture, by Mr. Powell
and Alexander Nesbitt, who wrote the
well-known Introduction to the South
Kensington Museum Catalogue of Glass
Vessels. Egyptian, Assyrian, Roman,
Venetian, Bohemian and Oriental glass,
as well as the modern types, are ex-
haustively described. The article is
splendidly illustrated. DriNkiNG VEs-
seLs (Vol. 8, p. §80), by Dr. Charles H.
Read, of the British Museum, describes
old forms of glass cups and goblets. It is
most valuable for its information in re-
gard to styles of different countries and
periods, and the illustrations show many
types.

Stained glass is the subject of the sepa-
rate article GrLass, StaiNep (Vol. 12, p.
105), illustrated, by the late Lewis F.
Day, author of Windows, a Book about
Stained Glass. It is both historical and
descriptive in its nature, deals with

Glassware
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painted and stained glass, contains a table
of examples of important historical
stained glass, and treats of the latest
progress in the art, including the produc-
tions of La Farge and L. C. Tiffany in
this country. The art of fitting and set-
ting of glass is described in Grazing (Vol.
12, p. 116), illustrated, by James Bart-
lett. Here we learn about the setting of
window glass, the use of glass in decora-
tion, systems of roof glazing and the use
of wire glass.

Full information about glass for op-
tical purposes will be found under Lens
(Vol. 16, p. 421), illustrated, by Dr. Otto
Henker, of the Carl Zeiss Factory, Jena,
Germany; LIGHTHOUSE, Optical Appar-
atus (Vol. 16, p. 633), illustrated, by W.
T. Douglass, who erected the Eddystone
and Bishop Rock lighthouses, and Nich-
olas G. Gedye, chief engineer to the
Tyne Improvement Commission; TELE-
SCOPE, Instruments (Vol. 26, p. 561), il-
lustrated, by H. Dennis Taylor and Sir
David Gill; ProTrograrHY, Photographic
Objectives or Lenses (Vol. 21, p. 507), il-
lustrated, by James Waterhouse; Spec-
TacLEs (Vol. 25, p. 617).

To those engaged in the chinaware,
pottery or porcelain manufacture and
trade, the great article CEramics (Vol.

5, p. 703) will prove

Chinaware, a revelation. It is
Pottery and the joint product of
Porcelain a number of experts,

both practical and
artistic, including William Burton, chair-
man, Joint Committee of Pottery Manu-
facturers of Great Britain, Henry R. H.
Hall and Robert Lockhart Hobson, both
of the British Museum, and A. Van de
Put and Bernard Rackham, both of the
Victoria and Albert Museum. It is 85,000
words in length and contains over a hun-
dred beautiful illustrations, including six
plates in colour. It deals fully with the
artistic and economic phases of the sub-
ject, the methods of manufacture, the
different varieties of ceramics, their his-

tory, decoration, etc. Japanese ceramics
are treated separately in JApAN, Ceramics
(Vol. 15, p. 188), illustrated, by the late
Capt. Frank Brinkley.

Cray (Vol. 6, p. 472), by Dr. J. S.
Flett, describes the occurrence, composi-
tion and properties of the various clays
used in ceramics.

TerrAcoTTA (VOl. 26, p. 653), illus-
trated, by William Burton and H. B.
Walters, of the British Museum, deals
with the artistic use to which baked clay
is put, while TiLE (Vol. 26, p. 971), illus-
trated, also by William Burton, has great
practical value for the present-day manu-
facturer.

Kaouin (Vol. 15, p. 672), by F. W.
Rudler, of the Museum of Practical
Geology, London, deals specifically with
china clay and its preparation for the
market. GiLpinGg (Vol. 12, p. 13) con-
tains material on the subject of the gilding
of pottery and porcelain, and PaiNTiNG
has a section Painting with Coloured Vit-
reous Pastes (Vol. 20, p. 484), by Prof. G.
B. Brown, of Edinburgh University, which
describes the use of these pastes in ce-
ramics. EnaMEeL (Vol. 9, p. 862), illus-
trated, by Alexander Fisher, yields
equally valuable information for those
concerned with the decoration of
china.

In MuraL DEecoratioN, by Walter
Crane and William Morris, there is a sec-
tion devoted to Wall-Linings of Glazed
Brick or Tiles (Vol. 19, p. 17). Material
of great archaeological interest relating to
earthenware, etc., will be found in such
articles as AEGEAN CiviLizatioN (Vol. 1,
p. 245), illustrated, by D. G. Hogarth, of-
the Ashmolean Museum, Oxford; CRETE,
Archaeology (Vol. 7, p. 421), illustrated, by
Arthur J. Evans, the famous Cretan ex-
plorer, and GREek ART (Vol. 12, p. 470),
illustrated, by Percy Gardner, the class-
ical archaeologist.

The following is a partial list in al-
phabetical order of articles and subjects
in this field treated in the Britannica.
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ALPHABETICAL LIST OF ARTICLES AND SUBJECTS IN THE ENCYCLOPAEDIA
BRITANNICA OF SPECIAL INTEREST TO THOSE IN METAL, HARD-
WARE, GLASS AND CHINA MANUFACTURE AND TRADE

Adze
Aegean Civilization
Ainmuller, M. E.

Damascening
Damask Steel, or Da-
mascus Steel

Alloy Steels Damascus Ware
Alloys Delft Ware
Aluminium Della Robbia
Amphora Derby Ware
Andiron Doulton, Sir Henry
Annealing, Hardening Dresden, or Meissen,
and Tempering Ware
Antimony Drinking Vessels
Anvil Dwight, John
Armour Plate Electrolier
Arms and Armour Electroplating
Arretine Ware Electrum

Assaying
Auger
Aw

Axe -

Barbed Wire

Banko Ware

- Basin

Beaker

Belleeck Ware
Bidri Work
Binocular Instrument
Biscuit

Bismuth

Bizen Ware
Bohemian Glass
Bottle

Bow Ware

Bradawl

Brass

Brasses, Monumental
Brazier

Enamel Painting

Etruscan Ware

Faience

Fender

File

Finiguerra, Maso

Fireback

Firing

Fire-irons

Flint Glass

Fork

Forging

Founding

Fusible Metal

Galvanized Iron

German (or Nickel)
Silver

Gilding

Gimlet

Girandole

Glass

Brazing and Soldering Glass, Ancient

Bronze

Byzantine Glass
Caffieri, Jacques
Candlestick

Capo di Monte Ware
Capronnier, J. B.
Cast Work

Cellini, Benvenuto
Ceramics

Chafing Dish
Chalice

Chelsea Ware
.China

China, 4rt

Chinese Porcelain
Chisel

Churn

Clay

Cookworthy, William
Coperta

Copper
Coppersmith’s Work
Crete

Crown Glass

Cup

Cutlery

Cultivator

Glass-blowing Machine

Glass Cutting and En-
graving

Glass, Painted

Glass-press

Glass, Stained

Glazes

Glazing

Goblet

Gold

Gold and Silver Thread

Gold-beating

Gouge

Gombroon Ware

Gouthiere, Pierre

Graffito Ware

Grate

Greek Art

Grille

Hall-marks

Hammer

Harrow

Hatchet

Henri-Deux, Oiron, or
St. Porchaire Ware

Hii?aan oresque
Ware

Hizen Ware
Hoe
Horseshoes
Ingot

Inlaying

Invar

Iron and Steel
Iron Work
Izumo Ware
Japan, Ceramics
Japanning

Jug

Kaolin

Kashi

Kiln

Kioto Ware
Knife
Kuang-Yao
Kuft Work
Kutani Ware
Lacquer -

La Farge, John
Lang-Yao
Latten

Lead

Lens
Lighthouse Apparatus,

Optical
Lock

Lubricants

Lustred Ware

Ma_jolica

Meissonier, J. A.

Medal

Met& N

Metallogra

Metallufgyp y

Metal Work

Mezza Majolica

Minoan, or Kamares,
Ware

Mirror

Monstrance

Morel-Ladeuil, L.

Mural Decoration

Nail

Needle

Nickel

Niello

Ormolu

Owari Ware

Painter-work

Palissy, Bernard

Palissy Ware

Painting

Pen

Persian Pottery

Pewter

Photographic ~ Objec-
tives or Lenses

Pin

Pitcher

Plaque

Plate

Plated Ware
Plate-glass

Plater’s Work
Platinum

Plough

Porcelain

Pot-hook

Potteries, The

Potter’s Marks
Potter’s Wheel
Pottery

Protection of Surfaces
Raised Work

Rake

Razor

Reaper

Repoussé

Roman Art

Rookwood Ware

R al y al Copenhagen

are
Royal Worcester Ware
Salt Glaze
Salver

Samovar
Saracenic Glass
Satsuma Ware
Saw

Scissors

Sconce

Screen

Screw

Scythe

Sevres Porcelain
Shears

Sheet Glass
Sheffield Plate
Shovel

Shuttle

Sieve

Silver

Smith

Solder

Spade
Spectacles

Spit

Spoon

Spade

Stone Ware
Table-ware
Takatori Ware
Tanagra Figures
Tankard

Tazza
Telescopic Instruments
Terracotta
Thrasher
Tiffany, C. L.
Tiffany Glass
Tiles

Tin

Tinker

Tin and Terne Plate
Tongs
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Tube-making, Glass

Tool

Torchere Turkish Pottery
Tray Tweezers

Tripod Trowel

Trivet Vacuum Cleaner

Vase Wire

Venetian Glass Wired Glass
Wedgewood, Josiah Yatgushiro Ware
Wedgewood Ware Yi-Hsing-Yao
Whitefriars Glass Zinc

CHAPTER VIII

FOR MERCHANTS AND MANUFACTURERS OF
FURNITURE

EN you think of your home,
making a picture in your mind
of the familiar surroundings as-

sociated in your memory with your
greatest pleasures, you are really think-
ing of furniture. Tradition makes the
dwelling itself the tangible symbol of
home, because when a primitive tribe
ceased to be wanderers, the walls that
excluded wild beasts and inclement
weather and gave privacy were con-
spicuous evidences of a change for the
better. But in our higher civilization our
way of thinking has changed. Nothing
seems to us more desolate than the bleak
_surfaces and harsh angles of an unfur-
nished house. Colour and softness and
the curved lines which we instinctively
love because they suggest softness come
into the dwelling with furniture, and cul-
ture has progressed so far that the chair
or bed must be a delight to the eye as
well as to the weary
limbs, that the din-
ner table and the
bookcase must be so
designed as to enhance the satisfaction
we find in refreshing body and mind.
You would not get so much pleasure as
you do from your Encyclopaedia Britan-
nica if its paper and print and pictures
and the.colour and texture of the bind-
ings did not make it one of the chief
adornments of your home; the volumes
might be just as useful in a less pleasing
guise, but you would not feel the same
affection for the book.

To satisfy the spirit of home-love and

Art and
Industry

house-pride in the making of furniture is
an art, and the idea that furniture can
only be artistic when it is made by hand,
from a design that is to be used but once,
is as nonsensical as it would be to say
that a beautiful etching is not true art
because a press produces it and others
like it. “Fine art is everything which
man does or makes in one way rather than
another . . . . in order to express and
arouse emotion . . . . with results inde-
pendent of direct utility.”” These words
from Sir Sidney Colvin’s delightful Brit-
annica article FINe Arts (Vol. 10, p.
361), and another passage (p. 870), in
which he speaks of “the artificers who
produce wares primarily for use, in a
form, or with embellishments, that have
the secondary virtue of giving pleasure,”
might well be quoted to the supercilious
and superficial critic
who condemns every
product which ma-
‘chinery has brought
within the reach of the less fortunately
situated. Furniture, made in one form
rather than another, ause that one
form gives greater pleasure, is artistic
furniture whether it is made of machined
pine chemically stained or of hand-
worked and hand-polished rosewood.
The manufacturer and dealer who in-
geniously minimize the cost of produe-
tion and distribution are benefiting the
public just as truly as did Thomas Chip-
pendale, “‘at once an artist and a pros-
perous man of business,” or Thomas
Sheraton, “‘the great artistic genius who

Form and
Embellishment
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lived in chronic poverty.” The adapta-
tion and variation of their ideas, under
modern conditions of manufacture, have
given pleasure to tens of thousands for
every one whose home was enriched by
the original products.

We have, then, in the furniture busi-
ness, the combination of an art with an
industry of the most practical and useful
kind, and this art is one which does more
than any other to “express and arouse”
the home-cherishing emotions which sol-
idify family life. The principles which
underlie architecture, sculpture, paint-
ing, metal work, embroidery and the
weaving of patterns all affect the design
of furniture, since its
contours and surfaces
are obtained by the ap-
plication of the struc-
tural and decorative laws of all of them,
and it might therefore be said that the
only course of reading in the Britannica
which could fully justify the title of this
chapter would be one which covered all
these diverse fields. The reader can,
however, with the assistance of other
chapters of this Guide, easily find his
way to the Britannica’s articles on each
of these allied subjects, and an indication
of the articles dealing specifically with
furniture will at any rate serve his pri-
mary purpose.

The keystone article FurniTure (Vol.
11, p. 863) is by James Penderel-Brod-
hurst, one of the greatest of living au-
thorities, to whom many of the sub-
sidiary articles are also due. The 87 il-
lustrations on plate paper include two
large views of the most famous and re-
splendent piece of furniture ever con-
structed, the cylinder desk, now in the
Louvre Museum in Paris, made for Louis
XV by a number of “artist-artificers,”
the chief among them Oeben and Ries-
ener, with bronze mounts by Duplessis,
Winant and Hervieux. The article ex-
plains the scanty attention paid to furni-
ture in ancient Egypt, Rome and Greece,
and throughout the Middle Ages in West-

Related
Subjects

ern Europe, as due to the routine of life
in centuries during which people spent
their days in the open air, and went to
bed as soon as it was dark, therefore
needing but few household appliances.
The Renaissance was the first era of
sumptuous and elaborately varied furni-
ture; and it was not until the 18th cen-
tury that the art of the cabinet-maker
was fully developed. The English periods
of Queen Anne and early Georgian crafts-
manship and the reigns of Louis XV and
Louis XVI brought the development to
its high-water-mark. Since then, there
has been no really
new departure ex-
cept the ‘““art nou-
veau” school, which
professed to be free from all traditions
and to seek inspiration from nature alone.
The revolution which was thus attempted
was not successful, and the permanent in-
fluence of the movement will, in all prob-
ability, be less notable for its effect upon
style than for the very great service it
rendered in reviving the use of oak.
Lightly polished, fumed or waxed, this
wood, which was so long neglected, is the
most effective that can be employed at
moderate cost.

The oldest and most indispensable of
all furnishings is treated in the article
Bep (Vol. 8, p. 612). The Egyptians had
high bedsteads to which
they ascended by steps,
and the Assyrians, Medes
and Persians followed the same custom.
The Greek bed had a wooden frame, with
a board at the head, and bands of hide
laced across, upon which skins were laid.
At a later period, as vase-paintings show,
the Greeks used folding beds. Another
ancient application of an idea commonly
supposed to be of modern origin is found
in the Roman use of bronze beds, and
metal is so much more sanitary than
wood for this purpose that it seems
strange it was afterwards discarded for
many centuries. The bed of the Em-
peror Eliogabalus was of solid silver,

‘‘Art Nouveau”’
School

Beds
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with counterpane and hangings of purple
embroidered in gold. In Pompeii wall-
niches for beds, like those still used in
Holland, are found, and were apparently
closed by sliding partitions as well as by
curtains. To our modern ideas, this ar-
rangement seems to have been disgust-
ingly devoid of ventilation, but the four-
poster, with its “tester’” roof and its cur-
tains, which was widely used until the
middle of the 19th century, was not much
better. Mattresses developed very slowly,
for in the 18th century pea-shucks and
straw were the stuffing materials em-
ployed in houses of prosperous people,
and hair had not come into use. The ar-
ticle gives a full and interesting account
of the quaint custom, instituted by Louis
XTI of France, and followed by many of
his royal successors, of a sovereign re-
maining in bed while he received the
visits of his ministers and courtiers.

The chair, to us the commonest of ob-
jects, did not come into general use until,
as the articles BeEnca (Vol. 38, p. 715) and
StooL (Vol. 235, p.
967) indicate, these
two had long been
the usual seats. The
Cuest (Vol. 6, p. 106) was also used as a
seat, and was the original form of ward-
robe before hanging space and drawers
were provided. The ecclesiastical chests,
of great length in order that they might
contain, without folding, church vest-
ments stiff with embroidery, are the most
ornate of all the models of furniture
- which have been preserved from the 13th
and 14th centuries. The article CHAlrR
(Vol. 5, p. 801) shows that chairs were
everywhere uncommon until the middle
of the 16th century; and it was not until
the 17th was well advanced that uphol-
stery began to be employed for them.
The typical Louis XVI chair, with its
oval back and ample seat, descending
arms, round-reeded legs and gay tapestry
was the most beautiful and elaborate
model that has ever been devised. But
it was the original Chippendale design

Chests and
Chairs

and the still lighter patterns of Hepple-
white, Sheraton and Adam that gave us
the slender, compact and easily moved
chairs which will always be the more
numerous. It is interesting to observe
that the revolving chair, commonly re-
garded as an office convenience of modern
origin, has a pedigree of no less than four
centuries.

It would seem that the old English
makers of furniture went somewhat
astray when they gave themselves the
general designation, still surviving, of
“cabinet-makers”’; for we learn from the
article CaBINET (Vol. 4, p. 918) that the
elaborate cabinets which have come
down to us from the 16th, 17th and 18th
centuries are almost invariably of Italian,
Dutch and French origin, and it was in
other branches of work that the English
were most successful. The CupBoaArD
(Vol. 7, p. 634) was
used to contain
books long before
the Bookcase (Vol.
4, p. 221) had assumed a distinct form,
and in the earlier bookcases the volumes
were either placed on their sides, or, if
upright, were ranged with their backs
to the wall and their edges outwards.
Until printing had cheapened books, it
was not the custom to mark the title on
the back, and the band of leather which
closed the volume, like the strap on an
old-fashioned wallet, bore the inscrip-
tion. Sheraton’s satinwood bookcases
were among the most elegant of all his
pieces. The DEsk (Vol. 8, p. 95) about
the year 1750 had assumed the form
which is now described as a library table
—a flat top with a set of drawers omr each
side of the writer’s knees, when its vogue
was interrupted by the invention of the
cylinder-top desk. At first the cover was
a solid piece of curved wood, but the
“tambour,” or series of slats mounted on
canvas proved more serviceable; and the
American roll-top desk is now exported
to all parts of the world. Other articles
dealing with individual pieces of furniture

Bookcases
and Desks
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are WarDroBE (Vol. 28, p. 823), SipE-
BOARD (Vol. 25, p. 88), Dresser (Vol. 8,
p. 577), CrerroniEr (Vol. 6, p. 22),
CrabLE (Vol. 7, p. 860), Burrer (Vol. 4,
p. 757), and Mirror (Vol. 18, p. 575).
Of the more technical articles TIMBER
(Vol. 26, p. 978) shows the comparative
advantages of ‘all the varieties of wood
used for furniture;
and, as the list at
the end of this chap-
ter shows, there is a
separate article on each kind. TooL
(Vol. 27, p. 14), by J. G. Horner, is of
great importance. It would fill 75 pages
of this Guide, and contains 79 illustra-
tions. The furniture maker will find in
it complete information about all the
hand tools and machine tools used in the
industry. Joinery (Vol. 15, p. 476), by
James Bartlett, describes, with practical
diagrams, every variety of joint and dove-
tail. Sound guidance for the workshop
will be found in GLUE (Vol. 12, p. 143),
PaiNTER-WORK (Vol. 20, p. 457), Lac
(Vol. 16, p. 85), Lacquer (Vol. 16, p. 53),
in regard to which there is also informa-
tion in the article Japan (Vol. 15, p. 188),
FrencH Pouisa (Vol. 11, p. 154), WEav-
ING, Industrial Technology (Vol. 28, p.
440), Dyeing (Vol. 8, p. 744), by Profs.
J. J. Hummel and Edmund Khnecht;
Rep (Vol. 28, p. 105), TaresTRY (Vol. 26,
p. 403), with numerous illustrations, by
A. S. Cole; SiLx, Manufacture (Vol. 25,
p. 102); Prusa (Vol. 21, p. 857), VELVET
(Vol. 27, p. 979), MarsLE (Vol. 17, p.
676), by J. S. Flett; Onyx (Vol. 20, p.
118); and ArLaBasTER (Vol. 1, p. 466).
Although wood, ivory, precious stones,
bronze, silver and gold have been used
from antiquity for the decorations of
furniture, the mod-
ern maker will be
more concerned with
Woop-CarviNG
(Vol. 28, p. 791), illustrated, by F. A.
Crallan, author of Gothic Wood-carving.
In this article materials and methods are
described, and there is much information

Technical
Articles

Decoration
and Ornament

as to the domestic use of wood-carving.
The article will be most valuable to manu-
facturers and dealers who have to do
with church fittings. GiLpinae (Vol. 12,
p. 18) and Carving AND Giuping (Vol. 5,
p. 488) impart knowledge of a practical
nature as to these processes. The art of
inlaying is described in MARQUETRY (Vol.
17, p. 751) and BomBaY FurNITURE (Vol.
4, p. 185); see also VENEER (Vol. 27, p.
982). Materials other than wood used
for inlaying are described, as, for exam-
ple, PEARL (Vol. 21, p. 25) for pearl and
mother of pearl; Ivory (Vol. 15, p. 92),
Laris LazuLz (Vol. 16, p. 199), ToRrTOISE-
sHELL (Vol. 27, p. 71), Brass (Vol. 4, p.

483), etc. The mention of the last two
materials naturally
Biographical suggests the name of
Articles BouLLe and the
Britannica’s  biog-

raphy of that artist. Such biographies,
as anyone interested in the subject knows,
are most difficult to find, and they are in-
cluded in much detail in the new Britan-
nica. BouLLE (Vol. 4, p. 821) was the
most distinguished of modern’ cabinet-
makers before the middle of the 18th
century; and, beginning with that date,
both France and England produced a
number of men whose renown is scarcely
less than that of the great painters, sculp-
tors, architects or musicians of the
period. The Britannica’s accounts of
their lives, ideas and work will be of much
value and interest to those who make or
deal in furniture. For the French
schools we get the essential facts about,
for example, OEBEN (Vol. 20, p. 11), to
whom Louis XV’s famous desk owes its
general plan; RieseNEr (Vol. 23, p. 324),
his more celebrated pupil, who completed
the desk; RoNTGEN, DaAvip (Vol. 28, p.
693), the maker of “harlequin furniture,”
several of whose ingenious mechanical de-
vices are described; and GouTtniEre (Vol.
12, p. 291), the metal-worker whose furni-
ture mounts are among the most noted
art products of the Louis XV and XVI
periods. CaIPPENDALE (Vol. 6, p. 237),
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with whom arose the marvellously bril-
liant school of English cabinet-makers,
is the subject of a biography describing
fully the characteristics of his designs;
and the history of this school is continued
under such headings as HEPPLEWHITE
(Vol. 18, p. 805), whose taste at its best
“was so fine and so full of distinction, so
simple, modest and sufficient that it

amounted to genius”; Apam, ROBERT
(Vol. 1, p. 172), who left so deep and en-
during a mark upon English furniture,
and SEERATON (Vol. 24, p. 841), “the
most remarkable man in the history of
English furniture,” whose extravagant
creations marked the end of the great
school. Many other biographies are in-

cluded in the list appended.

ALPHABETICAL LIST OF ARTICLES, INCLUDING BIOGRAPHIES, IN THE ENCY-
CLOPAEDIA BRITANNICA WHICH ARE OF SPECIAL INTEREST
TO FURNITURE MANUFACTURERS AND DEALERS

Acacia . Cradle

Adam, Robert Crash

Agate Cressent, Charles
Ailanthus Cretonne
Alabaster Crunden, John
Alder Cryptomeria
Algum Cupboard
Arabesque Curtain
Arbor Vitae Cushion
Armoire Cypress

Arts and Crafts Damask

Ash Dammar
Bahut Date Palm
Bamboo Design
Baroque Desk

Barry, Sir Charles Divan
Basin-stand Dresser
Basket Dumb-Waiter
Bed Duramen
Beech Dyeing
Bérain, Jean Fbony

Birch Electroplating
Bombay Furniture "Elm

Bonheur du Jour Embossing
Bookcase Encoignure
Boulle, André Charles Etagtre

Box Fir

Boxwood Footman
Brass Frame
Brocade French Polish
Buffet Furniture
Carving and Gilding  Gilding
Casket Gillow, Robert
Cassone Glue
Casuarina Gouthitre, Pierre
Cedar Halfpenny, William
Chair Hazel
Cheffonier Hepplewhite, George
Chenille Hickory
Cherry Holly

Chest Huon Pine
Chestnut Ince, William
Chintz Ingle-nook
Chippendale, Thomas Inlaying
Coco-nut Palm Iron

Coffer Ivory

Console Japan, Art
Copal Japanning
Copeland, Henry Jarrah Wood

Corduroy

Johnson, Thomas

Juniper Riesener, J. H.
Kauri Pine Rococo
Lac Rontgen, David
Lacquer Rosewood
Lampstand Rousseau de la Rot-
Lapis Lazuli titre, J. S.
Larch Sabicu Wood
Leather Satin Wood
Leather, Artificial Screen
Le Pautre, Jean Sequoia
Lime, or Linden Settee
Linen-press Settle
Liquidambar Shearer, Thomas
Lock Sheraton, Thomas
Lock, Matthias Sideboard
Lowboy Silk
Mahogany Sofa
Mammee Apple Spruce
Manwaring, Robert Stall

aple Stool
Maple, Sir John B. Table
Marble Tallboy
Marot, Daniel Tapestry
Marquetry Tea-caddy
Mastic, or Mastich Teak
Mayhew, Thomas Tea-poy

Meissonier, J. A.
Mirror

Textile Printing
Throne

Moreton Bay Chestnut Ticking
Morris, William Timber
Nettle Tree Tortoiseshell
Oak Tray

Oeben, J. F. Triclinium
Olive Tripod
Onyx Turpentine
Ormolu Upholsterer
Ornament Varnish
Osier Velvet
Ottoman Velveteen
Overmantel Vernis Martin
Painter-work Walnut
Pearl ‘Wardrobe
Pergolesi, M. A. Washstand
Pigments Weaving
Pine ‘What-not
Plane Willow
Plush ‘Window-cornice
Prie-dieu ‘Window-seat
Rep Wine Table

Resin

‘Wood-carving



CHAPTER IX

FOR MERCHANTS AND MANUFACTURERS OF LEATHER
AND LEATHER GOODS

E purpose of the department
of the Guide in which this chap-
ter appears, addressed to per-

sons engaged in certain important oc-
cupations, is not only to show them
how Britannica-reading will enlarge their
knowledge of some aspects and rela-
tions of their business, but also to show
how Britannica-reading will help them to
realize the importance of educating the
general public in regard to that business.
This education of the public is not neces-
sarily confined to advertising, although
the best form of advertising that can be
used by anyone who sells a good article,
or an article that is good at its price, is
probably to tell the public what it really is
and how it is really made. In the direct
personal intercourse between salesman
and purchaser there is opportunity for
the imparting of information which, if it
possesses genuine interest, will be gladly
received and will stimulate trade. Mere
praise of an article is uninteresting and
unconvincing; while facts that explain
why that article is adapted to a particular
use, and why it is better than another
article sold at a lower price will always
receive attention.

All this is especially true of leather
goods, for the public ignorance on the
subject of leather is abysmal. Nothing

is more universally
About Selling used, yct ninety-
Leather Goods nineout of a hundred

who use it not only
do not know what lies beneath the sur-
face of it, but do not know that there is
any difference in value between a natural
grain surface and a mechanically grained
false surface, and it is quite certain that
nearly all the men and women who walk

out of a store after buying skiver would
be nonplussed if they were asked whether
the upper or lower part of a split skin was
the best.

Both the leather merchant and the
public would be delighted to hear some
of the curious things that the Britannica
tells about leather, which is, from any
point of view, one of the most interesting
of all commodities; although few of those
who use it, and perhaps as few of those
who deal in it, ever stop to think how
curious a relation there is between the
original nature of the material and the
qualities of the finished product. In
cattle and sheep, the hide is a garment
that covers every part of the body but
the feet. Adapted to our own use, its
most important service as a garment is
to cover our feet. It is so far a natural
product that no imitation of it possesses
any of its chief merits, and yet so far an
artificial product that when the hide has
been removed from an animal, it requires
treatment in order that it may not lose
the flexibility which makes it, for a
thousand purposes, more valuable than
wood or metal, and in order that it may
not decay.

Skin is waterproof because its surface
consists of scales, and although in most
quadrupeds, as in man, these scales are
so small as to be in-
visible, they will so
resist the entrance of
any tan liquor or other preservative fluid
that they must be scraped away before
the skin can be treated. Under these
horny scales there is a layer of soft cells,
and under this a membrane which makes
the natural grain surface of leather.
Under this, again, lies the “true” skin, in

What Skin Is
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two layers. In the upper of these two,
the white fibres lie parallel with the grain.
In the lower, the white fibres, which are
here coarser, lie in bundles, bound to-
gether by yellow fibres, so that this layer
is really a woven fabric. The spaces in
the weave are filled with a soft jelly, and
the fibres do not multiply among them-
selves, as cells do, but are developed, as
they are needed, from this jelly. Tan
liquor has the peculiar property of con-
verting this jelly into a “leathery” sub-
stance, which although it does not then
assume the shape of fibres, becomes
nearly as tough as the fibres themselves,
and thus makes leather more solid and
stronger than the original skin; and the
virtue of leather depends largely on the
presence of this jelly. The body of an
old bull will have absorbed it, just as fat
is absorbed in old
age, so that the
spaces in the weave
of the fibre are left
vacant, and (as the scaly outer surface of
the skin has been scraped away to admit
the tan liquor) any water with which the
hide comes into contact will be soaked up.
That is why old bull leather is not water-
proof and is lacking in substance. Again,
the weave of this innermost layer of skin,
lying next to the flesh, varies in different
animals. In sheepskin the fibres are very
loosely woven, and for this reason great
care is needed in preparing the leather,
and when the skin is split, the under half
is only fit for the light usage to which
“chamois” leather is restricted. But
however the quality, surface or thickness
of the skin may differ, its true structure
is the same in all animals used for leather,
save the horse, which is exceptional in
possessing, over the loins, a third skin,
very closely woven and very greasy,
which makes horsehide taken from this
part of the body peculiarly waterproof,
pliable and durable.

As you are in the leather business, you
probably knew all these facts already. but
perhaps they were not arranged in your

Naturally
Woven Fibres

mind in a form in which you could ex-
plain them to others as clearly as you will
be able to do after reading the articles in
the Britannica from which this general
statement is summarized. And when you
are reading about any other business, or
about any other subject of any kind, you
will find that the Britannica goes to the
root of the subject in the same thorough
way in which it deals with the fibres and
the jelly that make up the substance of
leather. Now for the articles in detail—
or the principal ones; the others are
sufficiently indicated by the list at the
end of this chapter.

Skin (Vol. 25, p. 188), by Dr. F. G.
Parsons, vice-president of the Anat-
omical Society of Great Britain and Ire-
land, with illustrations from microscopic
enlargements, covers the comparative
anatomy of the skin in all groups of ani-
mals, and the process of skin development
in the embryo. The articles mentioned
in the chapter For Stock-Razisers tell you
about the domestic animals whose hides
are chiefly used for leather. The chapter
on Zoology in this Guide gives a list of the
articles on the other animals whose skins
are tanned for fancy leathers. The main
article LeaTuer (Vol. 16, p. 330), equiva-
lent to 50 pages of this Guide, is by Dr.
James G. Parker, principal of the Leather-
sellers’ Technical College, London, and
author of Principles of Tanning and other
standard trade text-books. After ex-
plaining the distinctions between tanned,
tawed, and chamoised leathers, it takes
up the subject of sources and qualities of
hides and skins, and describes the struc-
ture of skin in relation to the finished
product. The characteristics and pecu-
liarities of hides and skins from different
parts of the world are thoroughly ex-
plained. We learn why hides from ani-
mals bred in mountainous districts arc
the best, and where the finest sheep- and
goat-skins come from.

Tanning Materials is the subject of the
next section. These are classified into
pyrogallols, catechols, and subsidiary ma-
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terials; and the article describes their
composition and preparation by grind-
ing, with explicit di-
rections for their
testing, including the
latest official meth-
od of the International Association of
Leather Trades Chemists. The processes
of making heavy leathers are next dis-
cussed. We learn the many ways of
cleaning, softening, depilating, and fell-
mongering (or dewooling) by liming,
rounding and scudding, and finally the
process of actual tanning in its three steps
of colouring, handling, and laying away.
In connection with depilation, it is inter-
esting to note that it has been discovered
that it is not the lime but the action of
bacteria in the lime which causes the hair
to fall out. The finishing of sole leather,
harness leather and other grades is ex-
plained, also the theory of the formation
of the “bloom” and its removal, as well
as the process of “scouring.” The art of
Currying has a section to itself, and the
preparations for tanning or dressing
hides for trunks and suit cases by bating,
puering, scudding, plumping, drenching
and splitting, receive detailed attention.
The tanning of light leathers, and all the
varieties of basils, skivers, Russia leather,
seal, alligator, snake, frog and kangaroo
leathers, Japan and enamel leathers are
fully treated. Tawing, Wooling, Dressing,
Chrome Tanning, Combination Tannages,
01l Tanning (Chamoising), Preller’s Hel-
vetia or Crown Leather, Transparent
Leather, Parchment, Tar and Peat Tan-
ning, Dyeing, Staining and Finishing,
Glove Leathers, and Bookbinding Leathers
are some of the other sections of this ex-
cellent treatise. LEATHER, ARTIFICIAL
(Vol. 16, p. 845) is a separate article.
TaNNIN, or Tannic Acip (Vol. 26, p.
899) is a general account of the vegetable
products which have the property of con-
verting raw hide into leather. Specificin-
formation about the materials from which
the pyrogallol tannins are obtained
will be found under MyroBaLaNs (Vol.

Processes of
Tanning

19, p. 114), CuestnuT (Vol. 6, p. 112),
Drvipivi (Vol. 8, p. 832), Sumaca (Vol.
26, p. 70), Oax (Vol.
19, p. 931), GALLs
(Vol. 11, p. 422) a
full - and interesting
account of the insect-
produced vegetable excrescence which
yields a high percentage of tannin, by
Francis H. Butler, of the Royal School of
Mines; and WiLLow (Vol. 28, p. 688).
For the catechol tannins see HEMLOCK
(Vol. 18, p. 262), Catecnu (Vol. 5, p.
507), ManGrove (Vol. 17, p. 572), Mi1-
MosA (Vol. 18, p. 500), Larcu (Vol. 16,
p- 211), Birca (Vol. 8, p. 958), which
yields the empyreumatic oil used in the
preparation of Russia leather, to which
the pleasant odor is due.

There are numerous articles in the
Britannica on the chemicals used in the
process of tawing, chrome tanning, etc.,
such as ALvum (Vol. 1, p. 766), Aceric
Acip (Vol. 1, p. 185), GLAUBER’S SALT
(Vol. 12, p. 114), BICHROMATES AND
CuromaTEs (Vol. 8, p. 912).

The chief classes of dyes used for
leather are the acid; basic, or tannic;
direct, or cotton; and mordant dyes, and

these are described at great
Dyeing length in a valuable article
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