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CHAPTER I
PRELIMINARY STATEMENTS

The fact that leathercraft is as old as history iilself,
reveals very little as to the educational potentialities in=-
volved in the word. Of the many subjects taught in industrial
arts, including those which lead to either an avocation or a
vocation, none integrates the interesis of all ages and sexes
any more than does leathercraft, Teachers of industrial artis,
who have become leaders in the community, have found thati a
knowledge of leathercraft is beneficial as an individual
organized project, or co-ordinated with others,

During the recent crises of World War II, and aince, the
Veterans Administration has recognized the importance of
leathercraft as an aid in the rehabilitation program, Realiz-
ing, through experimentation, the advantages derived from
placing leathercraft facilities at the disposal of velerans,
the above organization has done much to awaken the public to
possibilities found in leathercraft, One shoe-leather supply
house in Dallas, Texas, has been compelled, by public demand,
to construct a brick building and maintain a payreoll of ten
persons to handle the leathercraft supplies. In a greater
number of colleges and smaller schools, leathercraft, which was
formerly considered a by=-product of Boy Secout work, is now in=-
cluded in their curricula as an industrial arts subject.

Purpose of the Study: The purpose of this study is to



study and describe those leathers adaptable for various uses in
the teaching of leathercraft. By investigating the tanning pro-
cesses, finishes, physical structures, and through the classi-
fication of the individual leathers, an endeavor is made to
supply sufficient data which would ascertain or justify the

uses of certain leathers for specific purposes.

The Iwportance of the Study: Only when characteristics
and classifications are known and considered, can a quality

product be constructed, Iiuch has been written regarding the
leathers used in the shoe industry, but investigations, with
reference to the properties required for leathers used in the
teaching of leathercraft, so far as the writer has been able
to find, are yet to be written, The designer or leathercraft
artist may possess a great amount of artistic ability, but due
to lack of knowledge in selecting materials, a potential suc-
cess will terminate in failure. To excel, it is imperative for
the instructor of industrial arts leathercraft to understand
the limitation of the materials used, There is no substitute
for knowledge, for without it much time, money, and energy are
utilized in a gamble for success.

Delimitations: Methods, processes, and practices included
in this study pertain to those used within the continental
limits of the United States., All books employed in securing
information were written by American authors, with the excep-
tion of a small book by K., J. Adcock,

Since information concerning findings, tools, and dressings,



is given in leathercraft supply catalogues, textbooks, and pre-
vious studies on the methods of teaching leathercraft, this
study has been confined solely to those leathers used in the
teaching of leathercraft,

Definition of Terms: Those terms used in the following
chapters have been defined in a glossary taken from the
Leather Dictionary, published by the Tammers' Council of Amer-
ica, One Hundred Gold Street, New York City; and in a glossary
of terms listed on page 705 in Modern Practige of Leather Manu-
facture, by John A, Wilson,

Collagen Fiberg: The protein material of the hide fibers,

%3 The rubb off of coloring materials firom
leather other mater -

Soaking skins in a weak acid or other solution
1o remove lime,

A process of immersing hides in an infusion
of lime cosens the hair without injury to the skin,

Dry ¢ Those hides stretched on a board and placed in
the sun to .

ings Applying oils to leather in the form of
dilute oil= a enulsions,

?ﬁm: Sheepskin af'ter the removal of the grain er
or skiver, -~

er: The layer of the derma of hides, skins, and
Lantin Tt ase e Sate follicles; the thermostat layer.
Green Hideg: A hide fresh from the animal,

' ].Pm The method of applying hydrated lime and water to
skins for removal of the hair,

e A material that will combine chemically with
leather then combine with a dye to bring about a coumbin-
ation of the dye with leather,



Saturating unhaired hides and skins with a
ua.uy sulfln'ic acid and common salty to preserve

m&uﬂ. 3 ‘The fibrous portion of a hide or skin
between amﬁwmmm.

Buwingtharmuet:githelmmam
P from unhaired hides and skins, by the scrap-
MmtimofakaifewbladeaWMwmm

- S: 01l rendered soluble in waler Ly
wm&m sulfuric aeid.

: An old method of looseéning the hair on skins
by controlled putrefaction to take place in warm

ermostat 1 The trn;fhmﬂrskinthattgon-
schanisu ' body temperature; the
grain w«r of 't.he leathor. ’

A Preview of Organizations The plan of presemtation will
include five other chapters, Chapter II will record the his-
torical developments of leathercraft from the begimming of
civilization to the present. After consulting leathercraflt
supply catalogues to determine the leathers mesl universally
listed, Chapter III was prepared to present eighteen major
leathers, as to their origin, physical structure, and classi-
fication, The fourth chapter includes processes necessary in
the conversion of the green pelts into the finished product of
leather, Those processes will comprise soaking, depilation,
de-liming, tannage, fatliguoring, and finishing. A discussion
of area measurements and thicknesses, as to units by which each
is sold or tabulailed, comprises Chaptler V. The last chapiler

is a summary and conclusion,



CHAPTER II
HISTORICAL STUDY OF LEATHER

The animal skins which mankind has used for centuries in
one form or another, to protect his body from the elements,
have continued to increase in importance., Especially is this
true with the discovery of newer methods of tamning and the in-
vention of modern machinery. Wi.u throughout the United
States are continuocusly processing skins into fancy leathers,
which are being manufactured into quality products.

Ihe Raw Material: From the beginning of ereation, before
man learned the tanning processes known today, the animal skin
has been useful, Genesis 3:21 reads:

Unto Adam and also his wife did the Lord
God make clothes of skin and clothed them,

lioses required the Israelites to bring an offering of rams' and
badgers' skins to aid in the building of the tabernacle,

And rams' skins dyed red, and badgers' skins

and shittim wood oil roer the light, spices

for anointing :Li and for sweet incensejeee

(Exodus 25:5-6) :

And thou shalt make a covering for the tent

of rams' skins dyed red, and a covering above

of badgers' skins, (w 26314)
Furs and skins have been used in all ages to serve mankind, In
addition to his clothing, the Eskimo developed a kayak, a small
canoe covered with sealskin, to provide a suitable method of
transportation for hunting expeditions in the Arctic. Mater

ials for this small craft consisted of bone and the raw skins



chewed until pliable, by the Eskimo women,

The American Indian woman twrned bird skins inside out,
chewed them into pliability, sewed them with sinew threads
with the feather side in, producing a warm suit for the papoose.
Thus the skin once pulsating with millions of blood cells,
which is no longer a part of the carcass upon which it was
created, continues to serve humanity in hundreds of ways.

(12, page 7)

By the discovery that water is kept fresh and cool in bags
made of skins, the Ancients were freed from returning to rivers
and springs for a longer period of time, This made it possible
for him to increase his travel,

The begimmings of recorded history were found on parche-
ments of skin which existed fifteen hundred years before the
- birth of Christ, The Jews used skin-rolls for their sacred
booksy; and it may be assumed for other literature, also, This
practice is still maintained today. Synagogue rolls are in-
seribed on this time~honored material, The “gheepskin® which
is awarded to a person graduating from a college is in some
cases an actual piece of sheep skin, (16, page 1)

The Evolution of Leather: It is not known when leather
was first made, but earliest historical records date back to
the building of the great pyramids of Egypt. When memorialists
succeeded in deciphering the strange hieroglyphies, carved on
tables of stone, numerous allusions to leather were found,
Leather, thirty-three centuries old, unearthed in the Egyptian



tombs, may be found today in the British Museum in a perfect
state of preservation, (15, page 10)

Perhaps man learned, by hanging wet skins before the fire
to dry, that smoke caused a reaction which gave the skins a
better weering quality., By accident, it was learned that a
skin carelessly dropped into a forest pool, littered with barks
from various trees, tended to preserve the skin,
(20, Volume 18, page 6441)

The Egyptian leather: Vegetable tamnins were used by the
Egyptians in the tanning of hides and skins. The resulting
leather was dyed, painted, embossed, and ornamented with gold
and silver threads. King Solomon's famous exclamation:

How beautiful are t.hy feet with shoes,

O prince's daughter!

(Songs of Solomon 73l)
describes the splendid attire of princesses and sultans, The
prominence and ostentatiousness of leather shoes was signified
in the court ceremonials when princes appeared before FPharaoh
barefooted, Ilionarchs, alone, were entitled to wear shoes on
such occasions., (16, page 3)

Leather was considered a highly precious material. Arti-
cles made from it were presented in tribute to kings and gods,
Conquered nations were required to pay many hundreds of hides
as tribute., (17, Volume 8, page 32)

Early Arvablan Leather: Saddle making was a specialty of
the Arabians, and much leather was used for this purpose, The
use of flour and salt were employed in the tanning process.



The integument remained in this solution for days to be cleansed
of all fats and impurities, The stalks of the Chulga plani were
pulverized between large stones, placed in the water, and ap-
plied to the flesh side of the skin for one day. Repeating the
process many times was required to produce a finer grade of
leather. (16, page 2)

Ihe Jewish Babylonian leathep: From the Hebrew Taluud it
is learned that leather-making was common to the Jewish Babylon-

ians, The Hebrews were the first to discover the value of oak-
bark tanning, and that of "Shamoying,;" a process described in
Homer's Iliad (11, page 420), The pores of the hide are opened
by repeated washings, and cod-liver oil is forced into the
pores by beating and rubbing, while the hide is stretched on a
frame, Much of the leather for clothing was made by this pro-

Grecian leather: The Greeks placed their tammeries oute
side the ecity walls, Wet skins were of'ten spread on the ground
to be softened by the tread of many feet passing to and from
the ecity., Lime water was universal in the rewoving of hair,
The oak-bark method was most commonly preferred in the actual
tanning process, Roots and berries were also placed between
the stacked hides along with ground bark, Several months
elapsed between the "pickling process," and the time the hides
were hung on poles teo dry.

A legend of ancient Greeks describes Zeus, the great god,



wearing the aegis (shield), a covering which was supposed to
have been the hide of the goat that suckled him,

From the founding of Carthage comes the legend that Queen
Dido was promised the land which could be covered by a bull's
hide, 5She cut it into thin strips and encirecled the land on
which the city was built. (16, page 3)

Roman Leather: The word "tan" is derived from the Latin
word “tanare," meaning "oakebark.,® Tanning was done by the
use of oak~bark and roots, Leather was valued so highly that
for a time it was used as a basis for money. It originates
from the Latin word "pecus," meaning "hide,"™ from which the
English word "pecuniary" is derived,

Ancient Roman shoes denoted the rank of the owner. The
senators of Caesar's time wore the "calceus" with straps wound
around the ankle, and laced down the front over the tongue of
the shoe, Roman soldiers wore heavy hobnailed sandals and
boots with numerous straps wound around the lower part of the
leg. The noble~blooded patricians wore a red leather shoe.
The early leather workers were slaves, but during the iiiddle
Ages they formed one of the strongest guilds, (19, page 4)

Buropean Leather of the Middle Ages: Cardovan, Spanish
and Morocco leathers became famous throughout Europe as a

direct result of the Moorish invasion into Spain in the eighth
century. They brought with them the "sumaec™ process of tamning,
and their elaborate geometric methods of decorating leather,



which contributed to the begimning of a renaissance that
gpread far beyond the continent of Europe. Some of the most
elaborately decorated leather work of all times, was produced
in southern Spain and Morocco.

Cardova was one of the great Spanish leather centers,
thus the name Cardovan was given to the leather made from
horsehide, The French word "cardwainer" comes from the word
meaning “cardovan,™

Records of the French Revolution indicate that each day's
horrible crop from the guillotine was taken to the town of
Mendon where the skins were transformed into leather, World
War II is marked by similar incidents when, it is elaimed,
American service meny with numerous tattoos, were skinmed, the
hide was tanned, and the finished preduct became shawls for
the German women, (10, page 203)

Leather workers of the Middle Ages were the first to form
a guild, In France, a fraternity of leather workers was es-
tablished by Charles the Sage, and was controlled by the church,
The right to become a tanner was bought from the king, Each
member was required to observe the morals of the trade,

Throughout Europe, monks wrote on parchment leather pages
decorated with gold, silver, and every color known te the
artist. These illuminated scriptures may be found in both
public and private libraries, the world over., A Bible of
purple-dyed vellum, with all the text letters in gold, was
given to Hemry VIII by the Pope as a coronation present.

(18, page 5)



Leather from chicken skin became famous during the Eliza-
bethan period, It was used for gloves and beauty masks to re«
move wrinkles and reduce double ehims, (10, page 204)

Horeo Polo pives &n seeount of

3&@ » s * .
the great monarch of the Tarisrs, Fublai ighn, who wors o

Cered

¥

leather armor made of thick bulfale hides, whiech wero iu
by the fire, The Tarter scldiers male apl carrled rallons o
Gried »ilk with then in o lenthorn bottle. 4 moon roation oo
alsted of one-hal? pound of $he drled nill pleecd in the
leathern bottle and the botile £1lled with waler, The contents
ware shaten vielently by the congtant motion of the moving
soldiers

The wer tents of Dublal ¥abn were pade of lion siiins whieh
nere lined with the nost costly of all furg, the sable and erw
mine, The palace of this Chinese emperor was decoratced elabore
ately, Courtiers, apon reaching the covrt, would 2lip on vhite
leether bugking 9 kecop from solling the beavilful carpets,
which wore cupiounly wrought with silk ard gold.

The visit of ilareo Pole into Indla found much of the coverw
lets for heds nmade of extremely delicote, sofft, tanned lecthar,

stitehed with silver ond rold thrend. (21, pages 40 to 52)

Guild Crafismeny who first came 1o Auer=
icay were surprised to learn that the Indians were well versed
iz the art of tamming lesther., Thelr method of renmoving the
heir with wood ashes, rubbing it with liver and brains; and ime

pregnating the skin with swoke, was unknown to the rest of the



worlé, Where the methold oprigirsied is not knowny tut the CGrow
ITpdiens were compideres {o hove the Least taaning wethods.
(S paze 31}

The Panous buckekir tan weunld stend ery amount of weiliing,
and would rencin seft and plisvle when dry,  fhis quallty of
leswher proved valuchle to the pest ridersy vhoe used gaddie
bags to proteet the msil from rain and snow,.

| Savy origlnal designs awd @-‘f‘f}@i‘a tions on leather cawe Lo
Americe through the Spanishs I_n the norih, Gesigns and decore
stions were Zuropean, while in the south, the Spauish design
wes predominant.,

Other than the introduction of Duropean methedsy littlie
progress was made in the development of the leatbwer m.,,u@wzf
until about the eighteenth centwry, Humphrey Levyy o noted
dnglish Eci@misﬁ; began to deviate from the Ancilents Ly ithe

use of tannins from trecs found in Amerdcan forests. Cha

were wmade in industey through scientific knowledge and exper-

imentatioen, during the Industrial Bevolution, Ihe sssll b
oraft begen to disappesr with the introduction of larges equipe
ment. WUith the aid of mew discoveries y tanners began 1o pro-
duce a greater variely of luproved lesthers.

Tae mest rovelutlensry discovery ceme In the rdncteenin
eenmbury with the ilnteoduclien of chrome twrmdng, uvhich will be
discussed more extensively in ancther chapter, Iobert Pogrderery
a young Fhiladelpals tenner whe became Interssisd in better

awetiols o Lermangy porlormed o long seriss of experimontz, By



the use of soap and oily, the stiff, hard, chrome leather be-
came Soft and pliable, A new ers dawned for the leather ine
dustry in America, Today, the finest leathers in the world
are mede in American tannerdies, Lrom hides whieh come from all
parts of the YWestern Hemispherey; Buropes Australlay Africa,

and China, (16, page 10)



CIAPTER ILT
Jz@..:éia TIPES OF IEATHERCRAPT MATERIALS

The leathers congidered in this chapter include thosc
mest commonly used in the teaching of leathereraft in induse
trizl sris courses and elasszes., iajor supply catalogues were
consulited by the writer to detarming vwhileh leathers should be
included in this study. leathers, which =re a by-produst of
another leather, heve been ineluded only when used extensively
for leathercralt purposes, Then the phvsieal structures aoro
exomined in the original lesther, the sane are not repeated In
the study of the by-product,

£,

Each leather hag been studisd as to 1ts origing usslule
ness, and physical stroeture, The classifieation given Jor
each leather refers Lo the Tinlshed product as 1L 18 purchased
from the supdly house Dor leathereraft use. Sinee the grading
of leather varies with each tarmery, it has been ellminated
from the classification list., One tannery may grade Ay By and
¢y vwhile another may use ly 2y and 3, or X, ¥y and z, to deierw

-

yine the various gualities of leather, Costs listed here can

only be tentative as there is & congtant fluctuation from month
to month, The prices listed include those for April, 1848, and
represent the retail price Tor a gquare foot of leather of

average thiclkness,

The production of aliigotor leather has oever been large,



and precise quantities are uncertain, Between seven hundred

end seven hund

Half of this nusber are lmporied, & greaier perccntage coming

ed and Lifty thousand hides are used each yoar.

from Latin Amsrica, Stoeks in the United States ave beiny de-
nlatedy; even thourh alligator farming has been encouragel.
Alligator skins have baen tanned longer than any other of
rephile opdgin. The process ari:s"mtﬁt‘i shen the speeies was
conions In the state of Florida, from vhere the United Statag?
domestic supply is oblained today. The lengewearing quality
naralleled with ite admirability, gives alligater leather a

nlace in the manufacture of fancy leathers. (3, pege 587)

cathers from the alligater skins

g a scaly paviern,
ihe horiy upper loyer vemoved by a lengthy

lizing process. Suales oppearing on smalli avitledes are vudis~

mentery sipce the leathirs, fros which they are made, cone
from the sides and bellies of the skins, Duc to slow penetra-
tion ol the tanning agents, leather-making involves much &%
pense and hard work, A1l gpecies are nol egually adapted Top
lesther-making as Some are too cartilaginous.

from ten to fifteen years are reguired Lo mature an allis
gator. AL Lirth, the young alligator is eighteen inches in
lengthy and it grows one-hall inch per day uatil a length o

% ey % ST o T T O -
tho rats Detwecn Jive and olght

,x e

Tive Zeot iz attained, Th

c{;}

g
fect is ooo-third inch por month) then it is ong-gquartsy ingh

per month untdl the roptile i maturs.
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Classifications

Sise.....g‘iﬁyfmhutothirnvimhumm
Weight . « « « Never sold thus.

S0ld « « « &« « By the skin,

Wr. « Twenty cents per inch across the belly.
UseS « « « « « Billfolds, coin cases, and ladles'

handbags, belts, and shoes.

CABRETTA
The word “cabretta" when spoken of in general may have

various interpretations, but it is universally referred to as
the hair sheep and their products. The French word “chevette"
means & half-grown goat, while the Portuguese applied the word
“cabretta™ when speaking of the hair sheep of Hrazil. The
latter more nearly approaches the classification given the word
in the United States which refers to the raw sheepskins from
Brezil, and the leathers made from them, A definition of
cabretta is:

The skin of a id cross between a sheep

and a goat; a straight-haired sheepskin,

(22, page 707)
Interbreeding resulted when the Chinese used the male goat to

guard the sheep; the progenies being straight~haired.

Physical Structupe: Pelts from this species are of the
finest of quality, the thermostat layer being twice that of the
reticular layer., The skins are somewhat small, but their tex-
ture is fine, close-grained, and substantial, qualities which



are not sacrificed though the gkins are thin and light.

(3, page 382)

3128 « 5 e » « lthree to Lour square feelt per skin,
Yelght + + « « One to two ounces per squsre Toot.
S0ld « « &« « » Sking are sold by the square foot.

Approxinate ..
Cost .+ « « Thirty-two cents per square foot.

Uses « » « « « Bookmarks, pen wipers, and linings.

This leather is made from the sking of young cattle, whilch
are frou « few days to a fow wechs old., The quality and sub-
stance of calfekin leather vary much ioss, dus to localityy
than that of goat or shespy bub & definite mutation takes place
when a ¢&lf begins to cat grass. Until then, the skin 1s dls-
tinetly lmmeture, soft, fine-grained and supple; yet possessing
strength of substance. Fat wrinkles of'ten appear in the
finished predueil, whileh zre a hall-mark of gquality, sluce they
are post prousunced in sking of the bhealthdest andumla.

{18, page 28)

The grain of the leather hag s distinctive paitern which
v Ddiner thon that Jound in sheep or goat skins., The ee-
centeicity of ealdskin appears in the welghic of the red, whitey
and black-haired sking; the latier being lighter. 3kins of the
fewale have greater solidity and fiviness than found in the

maley, consequently, the former is preferred for leather-making,



ol
&

The thermostat layer is relatively thick and uniform throug bsut,
which are qualities of the utmost importence where fineness of

appearsnce is at s premiux in leathereraft, HNoticeable varia-

tions in thickroess are duc io divergencies in the reticular
layer, (22, pege 50)

The fine, closcly knit fibers of ecalfskin are adeptable to
all types of leathercraft, When properly tammed and fiuished,
it is 2 delicate, rieh lesther, which may be produced in o

variety of welghts and ¢oloprs,

Lseny this iype of culdds

Az "Hussion Caily® o Lleathor gultcble for Lteooling ondy ¥

%
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ole-tamed, The finest of caifsohiss sre peleetcd Do

P e
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this clesg ol lecathery and they should be free ol outeney cubts

spd inperfegtions, It is duperative Lo ingpect each skin
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Zop ayy dorects whdelr would dlsquolidly it Jov

/,1

ﬁ'me“ Legtherey dﬁt'r aben we b, Lais ve ’:"Lc.ii.}}.@"" tosimned ¢a kin

readily telies and petadins sun doprint, o qualily douoled in the

nune given o thie type of leatuer. Mapy colors may be oblalned,

e g

but the matuwral or unfinighed shin Is wore compliont for toel-

Being sowewhat thimwner than the regulay
tooling calfy this grade of calfakin is used on the inside of
leathzrorei™ articien Jor couparimente, lininge, pocielssy and

e . o % - oo 4 vy o L % s ey Wi iy g o a
vainfopresments, Due o the dhdvress of the zaverisl, very
) &

bt
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ittde ds ueed for sterior puprpeses. The chrome-tamed process

sives suppleness ane touwdhzess Lo tho giipn withouwbt lcoseness of
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texture, making it more desirable for its intended use. When
vegetable~-tammed, these qualities are lacking, even though the
leather is heavier, (15, page 34)

Classification:
Size . « « &+ « Ten to thirteen square feet per skin,
Weight « + « « One to four ounces per square foot.
S0ld « « &« « « By the aquare foot,
Approximate
Cost « « « One dollar and twenty-five cenis per
square foot.
Uses « « « » « Coin cases, wallels, purses, key cases,
belts, boo&am, %ohook covers,
CARDOVAN

Since the hide of the horse is not essentially a by-product
of horse meat, and only a small part of a hide is used in the
manufacture of cardovan leather, the supply is somewhat limited.
About one-third of the hides from horses, which die in service,
are recovered,

Cardovan leather is made from the butt of & horsehide; a
section cut from the hind quarters, It is defined as:

Mo e By o e

fhysical Structure: The eccentricity of the horsehide is
the dense mass of collagen fibers in the butt area, which are
almost air-tight and water-proof when made into leather, This
portion is extremely hard and fine-grained, while the remainder
of the hide is of a loose texture, This area contains a section



20

known as the glassy layer through which the shell is split, and
the split or glassy layer is finished. Though split, the two
pieces have a fair degree of thickness, with a high resistance
to sbrasion and moisture, (23, page 58)

Clagsifications
Size o « « « o« Six to eight square feet per shell,
Weight « « « « Two to three ounces per square foot.
Sold « « « « « By square foot.
%%m f‘. « Hinety cents per square foot.
Uses « « » « « Billfolds, key cases, coin cases

luggage, notebook covers, and hu-ief
cases,
CHAMOIS LEATHER
This leather is not usually made from the skin of the

mountain antelope of Europe and Asia bearing that name, but
from the reticular layer of domestic sheepskins, It is split
from the grain or thermostat layer, the two being tanned separ-
ately by different methods, and for very different purposes.
Skins are received at the tamnery in casks holding a thousand
pounds of pickled skins., Water is run over the skins for
twenty minutes, causing them to swell, before the stock is
passed through a splitting machine which separates the flesh
and grain side. These flesh splits are soaked with cod-liver
o0il and pummeled in especially designed machines, to assist in
the penetration of the oil., A combining of oil with the skin
protein takes place with the evolution of acrylic aldehyde and



E

other pungent products, developing s considerable amount of
heat, The purmeling is stopped frequently and the skins ale
lowed i3 cool, afler which the proeess is continued.

(22, pame 431)

Upon removaly the flesh splits are soaked & few hours in
waprs walelry aud pressed so as to rewmove the uncombined oll.

The remeining oil is removed by washing with a solution of
sodiur carbonate; and the bleaching process is accemplished oy
strong sunligit.

The process of oll tanning sheepsking i known a5 chaunoigw
ing. Twe cefinitions of chawmoils leather ares

Leather produced I ‘rom pickled sheepskin
fleshers, 2\ tannmng with eod-liver oil.
{22, page 707)

Leather produced Ty the imcorporation of
an oxidizable oil, such as cod<liver eil,
(35 page 684)

Chemols 18 the most difvicuit leather lo dye, as the oll~
tanned fibers do net take up the dyes readily. This nccesal-
tates mordanting the leather by the use of chrome alun and
potasgium dichromate after the hide has had some of the oil rew
moved, After the mordant pemetrates the thickest part of the
hide, which takes abeut thirty or forty minutes, it may then be

dyed.

3126 « & « « o Five to gix square feet per skim,
Welight o o « « One to three cunces per sguuare Foot,

B01d o s+ s « o By sopare fooi,



Approximate
Cost « « « One dollar and five cents per square
foot.
Uses « « « « « Bookmarks, book covers, coats, and

linings for purses,

The physical qualities of the untamned chamois are the
same as those of the flesh split of the sheepskin, Those of
the gemuine chamois made from the antelope, are almost identical
to the deerskin,

COWHIDE
The thick leather made from cowhide may be split several
times, and the splits tanned by various methods., Those most
commonly used for leathercraft being ooze, moccasin, grained,
tooiing, and morocco cowhide, Each has been defined as:
ot Sy, o o 4L s

used mostily where a heavier leather with
a suede finish is desired.

; % is an especially strong,
: tamned and finished es-
for outdm moccasin use, It is
ct.icnll;r waterproof and heatproof, con-
a substantial amount of those
greases which insure greatest protection,

% is a leather that is grained
tate tgnr al, aa'ta.-ich, alligator and
nUmerous o types of skins,

QH is a leather developed es-
m or leathercraft work, which has
an unexcelled tooling surface,

is a v t-weight leather
m eal moaewolﬁin haifhb“n imge-
pressed, 5, page 36)
lLeather produced from the skin of a cow is thirty per cent

lighter than steerhide and has a grain that is coarse., Cows are
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usually kept until older, causing formations of depressed
patches commonly ecalled "old grain,"

Ehysical Structure: Eighty per cent of the total thick-
ness of the hide is made up of heavy bundles of fibers which

are the chief leather-forming constituents, This portion of
the skin contains very few of the fat cells that tend to make
the leather spongy. The thermostat layer occupies the top
fifth of the skiny while the reticular layer is composed of
the remaining four-fifths, The latter determines the physical
structure of the hide and the former determines the appearance
of the leather, (23, page 39)

Classification:
Size . + « + « Eighteen to twenty-six square feet per
one=half hide,

Weight « « « « T™wo to thirteen cunces per square foot.
Sold & « o @ « By the square foot,

wmﬁ )

Cost . « Bighty cents per square foot.
UBES ¢« ¢« « « « Belts, brief cases, notebooks,

moccasins, buketballhm: baseball

covers, volley ball covers, and golf

grips.

GOATSKIN
Variations in quality from country to country are a direct

result of climatic conditions existing in each locality. The
heavy hair growth in colder climates tends to reduce the quality
of goat pelts for leather purposes, In respect to skin, the
goat sitructure is between the calf and the sheep, being superior



to the latter, Glands and fat cells responsible for sponginess
in sheepskin are less abundant, feeding conditions being equal,
Surface coarseness makes the goat inferior to calfskin,

(23, page 56)

Conmercially, the sixty-eight varietlies of goatskins are
divided into three types: (1) fine; (2) medium; and (3) coarse-
grained, The differentiation is based on the spacing of the
pores, In the fine skins, they are small and close together,
while in the coarse, they are large and more widely spaced,

Seldom are goatskins thick enough to split overally, and
those splits that are taken from the heaviest skins are of
little commercial value., Table I gives relative weights of

pelts from various countries,

TABLE I

CLASSTFICATION OF DRIED GOATSKINS
FROM VARIOUS LOCALITIES

Russian 1.00 1.75 2,00 High
Algiers 1,580 1,75 2,00 High
Egyptian 1,00 1.25 1,60 2,30 FPoor
Arabian 1200 Da28 2,20 High

(13, pages 22 to 29)
The fact that ninety-eight per cent of all skins tanned in



United States are imported, is perhaps due to the lack of popu«

laeity of goat meal in the Aweridcan diet.

 Leather: As the name implies, this ¢lass of

et o g e Y O T AT &Y &35 o Y, 7 o0 3 o Y
reatheld the modern Cecident Tropm Ibheth Alrice vwhere the

mature gontskin was taymed wilth vegetable agents, Todany. mos
of the leather made of goatskin is classified as worogco, It
has been defined as follows:

Tern applisd to distinetive patural grain

of vegetable~tanned fancy goataking to vhich

the name is properly resitricted. The naue

Q“?@inaiw” indicated leather from loroccoy

: 1ut wae zpplied to a1l goastskin lesthe
age W?

The ineresgsed demand for fancy goods has called Tor cheaper

grades. Som

O

sheepsking are described as “imitation moroccoy¥

while that of geatskin io defined ag “genuine,®

5iz€ . + » « « Four to nine sguare Poet par skin,

Velzht o« o » « Sue to Tour ounces per sguare D00l

approxinate ,
Cost o « « Forby-five cents per sguare Lfool.

UseS « « « « « Coin cases, comb cases; pen wipers,
limings, and bookbinding.
KANGARCC

Until about £iffty yveers ageo, the kangavoo skin was cone

sidered as valueless, After duvericen tanpers discovered its use-

fulness, large gquantities of &ry skins were imported from Aus-
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tralia. Today, worc than a willion skine are taker annually
from the one hundred and seventeen gpecies found on that con-

tinent vhere the supply is diminishing. (18, page 31,

This supple, tough, thickegrained

metericl iz clasgificd in a grade by iteelf, which is recog-
nised & symmetrical patiern with halr cells evenly spaced.
g o particularly

It differs Lrom other types of leatherg in havi
tlshtly woven skin siructuwre; the closely entwined fibers run~
ning in all directions, making it the strongest lealher known

for its weight 3 thickness.

\A-N

Skins vary in texture seasonally, due to variation in
ralnfall ecether than temperature, the correlation being between

texture and hair growth. (3, pazc 513)

Bize o « » » » Four %o ten squere feel per baclk.
Helght + « o » Ung ‘o four sumees per sguare Iool.
E:)QJ-Q . % ¥ w B&T ﬂl@ Si&m\' f@uuc
Approximate
Co8t « « o One dolliar and btwenty~Tive cembs per
gquarc foot.

UBED « « » » » suspenders, sclssor cases, wallels,
brief cuases, and lugsegc.

AT T

Joan L
Kid leather iz produced from the skin of a goat, wubich is
alpost mature, The pany varicties are clagsified into thrse
types; fine, medium, and comrse; the differentiatlon being based

on the spacing of the pores. The identification of kid is the
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same ag thail previousiy giv«'en for gomt. Genuine kid skins are
in wany cases too swail and light for conversion into good
leathers. A8 & resull, wmuch of the kid is used for the panu-
facture of gloves where strength and suppleness is at s premius.
Bking from one section of the country differ from those of
another. The thermostat layer is usually oncehalf the total
thickness of the skin, and the Tat cells arse less numerout bhe~
tween the two layers (reticular and thermostat) than found in

the lerger skins. (2, page 77; 1, page 18)

Si%6 o « o o o Four to eighl square fevt per siln,
Wolght « « « « One to fowr oupnces per sguare Loot,
30kd o « s o « By the sguare foot.
Approximate
Cost s & » g:ggtdcllw and ninety cents per sguare
ot

Uses « « » « » Clovesn,

RIP LEALTGR
In most continentel lancusges, ne word 1o rocorded oopress
H]

£

pordiing to kip, Hoet ghatisiles of hide ard shkin sroduction

a1

cluse kins with either covhide or calisk
Ticatlon ls glven at many temneries where amell kips o tovned
with the callfsking, ond the lerge ones with the cowhides. 3y

welght, the line of demarcation between z calfs xin and a kipsk

1s fifteen pounds:; and between o Iipskin ard a covhide iz twenty-
Live pounds, It Is difficulit teo distingulsh kip side icather

o regulsy sides, the only difference belng in the prain, which
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is finer than covhide and coerser than calfskin.

(13, pages 18, 19)

lowgs

The american Tamner's Asscociatlion has defined kip as fol-~

Skin from an animal of bovine species, in
size between a call and a matured cow,
weighing in z green-salted condition from
sixteen to twenty-five pounds. This term
includes skins from calves which have grown
larger than the sizé usually slaughtered for
veal, and from certain breeds of undersised
cattle which mey have reached masturity.

S1BC ¢ o - » Twenty sguare fect per skin,

Yelght « « « « Three to five ouneces per sguare footl.
S0ld + « » . « By the sguare Toot,

Adpproximete |
Cost + « « One dollar and two cents per square
foot.

Uses « « « « « Knife sheaths, gun holsters, belts,
baseball gloves, baseball coversg,
basketball covers, and voiley ball
COVErs.

LIZARD

Distinctive grain arnd a limited supply induces mwost of the

genuine lizard to be used for fancy leathers. The law of supply

and demand conpels prices to remain high, inflicted by small

guentities and spasnodic imporis. Being wery small, omly a

small article may be made frowm & single skin, The following

definition is quoted from Webster's Dlctiopary:

The skin of a saurian reptile having a
scaly body,



Tt is 2 lesther which neither stretches,

eracks, or shrinks. Hotwre has hardened these sking against

sbrasion or senifTing, Being hard and firm, the skin needs

little attention to bLe kept ncat. (1, page 84)

e « Pour to sixteen inshes across the

deight o « « « Mever sold by welght.
Sold « + « » « By number of inches acroas the belly.

Approxinnte _ )
Cost . .« » Iwenty centa per inech aeross ithe belly.

UsSES « « + « « Coin cases, purses, billfolds, belts,
and key cases,
PIGSEIN

Of the sixtre-six million pigs killed in this counltry each
vear, only a small percentage of the ckins are avallable for
tanning, &8 it ig & comuwon practice te leave the skin on the
meat, except for pigeskin strips, 4 pilgskin strip is delined as:

4 vectangular plece of pigskin from over
the lerd aress of the animal sold to the
tanneries Ly the packer; the rest of the
skin is veuslly left en the meat.

(22, page 717)

When properly tonned, pigskin is ags dureble as goatskin, as
pliable as caliskin, and is characterized by holes in groups of
three thot go through the skin. The swoothest and best sking are
imported from Lurcpe where the anipels are as carefully tended

a8 pure bred eatitle in the United States.

Plgskin leather may be clasgified as
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as o glove lestber. Hoesgis-

L4
2
f

tance and aa_,u“lj;' sre qualities in whieh it exeels all other
leathers, though 1ts tenoile strength de low., Being atiractive,
poralleled wilh toughness, 1t lends Iisell to the manufacture
of legthercraft srticles. IL cun be tooled suceessfully with

E o)

straight line and stippled designs., (3, poge 482}

Size « .+ » « » Ten to twendy~two square fesl per skin.

Weight + » + +» One and one-half to four ocunces per
square foot.

i B TR ey I oy oy obr
S033 « 4 e s e By the sguare foot.

Apprroz iu&te 7 ’
Cost « « « Thirty-nine cents per square Ioot.

Uses « « « » « Purses,; wallets, coln cases, and ook
CIVETS .

o other shing are used so extensively as those of the

71

P S e . 1 - TR ST N I . AP % S . s o
sheep, dhie Llaet is largely duz to the inexpensiveness of

leather made from it, rather than the quality of ithe product,
In reality, ithe lesther lo inferior in various respects to many
others., Ieing of a loose and spongy nature disqualifies it for
some purposes. DJespite thess qualities, howevsry it is sultable
of pary other leathers, such &8; suede, cape,

A g v "~ s < .
Loy the nakins

degrain, dosskin, ond chawmeis. (2, paze 37)

The lesther~Torniing fibers are extens

sivel:; thin, and loosely interwoven, which tend to run parallel

to the surfuse o7 the akin snd comtrlbule to dts loose texture,
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reetor comduzive to low guelily. Guite often o leyer of Tat

cella thernecgtet and retioniar layers, necessilate

ing & splitiing process, Feeding practices often povern this
condition, Generally, the more wooly the skin, the more fat
on the pell and the softer the wool, the Tiner the grain,
(13, page 30: 22, page 50)

Sheep pelts mey he vegeitzble~tarmed Tor tooling leather as

& substitute for cplf, provided the heavier ones are used.

Theuvgh inforior. 1t may bs used vhers less expensive articles

ere desired, (18, page 39)

51ze + o « « « Soven to ten aguare feel per skin.
Weight o « « « One te four ounces per squave fool.

T3 3 e £
s\,;Qm - ® & % @ 4)&? 'E.ﬂ{}» 3’” th?g' gf&:)u Fe'

Approxilmate _ .
Cogt o+ + « Forty-five cents per square foot.

UBES o & o » » wa«"‘“'«m}ta, pen wipersy Dook covers,

-

and linings.

SEIVER
This portion of a sheepekin is eut from the grein or hale

side of the skin., Very few domestic skips in the United States

sre used to meke ekivers, as only the larger skins are thick
commereial splitting, Those meoting this specifi-

n o 39 R LT & eyt o T g % 4 U 2
cation are talen Oron Brglish and Seotoh breeds which are the

open ard lustor-woolod type, and having grown much larger then



their progenitors. 'The Argentine sheep yields a very sirong
skiver, while those from New Zealand produce a much finer
guality. A4 skiver ig defined asg:

The grain side of a split sheepskin.
(13, page ©83)

Greal care must be taken in the selectlion of pelts, due to
the thimmess to which the skivers are cut. ‘the thinness, in
many instances, regulates its commercial value, After gplitting,
the tenuous skilver stretches fifteen per gent larger than ths
flesher from whieh 1t is taken,

Due to soltness and weakness of grain, It ofien becomes e
perative to stiffen and strengthen the material with an arti-~
ficial layer of paste finishes., Egual psarts of Irish wmoss and
water are boiled for two hours to produce this mucilaginous sub-
stance, The grain surface is perticularly suiltable for euwbossing.
All types of imitation skinz and designs may be reproduced,

(1, page 157)

ification:

3ize « + + « » Seven to ten sguare feel per skin,
Weight + « « « One to two ounces per square foot,
5018 & o & « « By the sgquare foot.

Approximate
Cost « « « Twenty-five cents per square Toob.

USES & » » « « Linings for wallets, purses, end
luggage.,
SLUNE

The preduction of slunk being wholly a matier of aceident,
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the supply is reletively small and subject to fluctuation.
Arezs sprrsely populated »nd less advanced eeonpuically lernd
to produce lasrgeor guantities, Very little care is given
ceelnst elimatic conditiens to eattls In these are&s@ The
supply varies with the extent of recovery in each locality. 4
grezter percentage of skins inporied come from slavghter houses
in the hiver Plate countries of Central and South Americs,

The word Mslunk" is ususlly known by provincial terms, but
is quite common in English-gpeaking countries, It is defined
as:

The skin of an unborn or prematurely born
apimal., (28, pags 718)

Dezacong, which ave very amall ealfskins, are often classsed as
slunis, but may be distinguished by the length of halr, the
former belng nmuch longer, Haccoon ghing are sometises used as

%4 w

a substiiute Jor slunk by dreing : black, with & solutien of

copper and iron sulphate. (13, page 581)

The skins fron these prematurely~born

%

Phoysiesl Sheuctur

animals are composed of very fine fibers and Dlood vessels,

which are less highly developed., Vhen manufactwred, & leather
is produced with a velvety; finish. By bulfing on the {lesh side,
o delicate sucde is produced with a very fine nap, that may be

dyed in various colors. (22, page 551)

i

to five sguare Teel per skin.
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501d « « « « « By the sguare foot.
Approxisate
Cost + « » Two ﬁallars ané sevenly-Live cenls per
gsouare feoot.
Useg « « » « « Hondbags, billfolds, k@y cases, ecoin
cages, beltsy and jackeis.
SPLITS

Iue to certain requirements to meel specilication on
various srticles, somc hides are not adapiable because of thick-
ngss. In order to compensate, tine éstecif is run Worough a
splitting machine which 1s sei 1o cut the decived thickucss,
The immer, or flesh cut is usually reflerved to &8 o splits

Hides may be run through the splitiing meciine ellher belore or
after the liming process. If the latter proecedure is followed,
the aplits may be tanned ir various ways, but splits taken from
“the lime are drenchked with lactic agid and tanned whelly by
suspension, (13, page 132}

Technically, ary skin that can be tanned can be split, but
it is net always practical, The tensile strength of leather is
not nnifors throuchout its thickness. Host of ithe strength is
found in the reticular layer, Since this is true, auy reduction
in thickness tends to wesken the skin, The sum of ths strength
of the two aplits is less than the umsplit hide or skin,
Usually, & split is taken off as a hy-product of a2 beller grade

of legather, 4 aplit is delined as:

A teru to deseribe the portlon of a Lide
or skin after sm:l.xttmg other than the
grain or hair side. (lw, page 83}
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shoe uppers
Shoe uppers
Leathereraft linings

WaK SPLILS . . 4 ow s
‘VJL iid 51:\.'{% ® ® % @&
Flexible 8plits o+ &
#*
L3

”lQVE* &3?'11%3 » & &
Dutt apiits .«
Dope 8plits o o «
(uvg JARERAL 2{)5}

Cheap pracde gloves
wents belts
Upholistery

»
L3
. B & ¥ e »

S1Z6 « » ¢ s « Yaries with e kind of uids,

Jeight « « « « Jrom e (0 S0 OWNNCRH DEP SCLLPE
foot.

3018 » o « » » 3y sgusre foot in the hall or whole
dde or skhin.

Cost « & » Forty~four cents per sgusre T00%.

UBEB » » » « o FUrBes, walicls, Grled custs, vesla,
banmers, pillevws, and moceasing.

@e elleels of caslrellon dvevelop o much beltler quallly of

LiGe, fn thal it becones suoother snd sore undiorn in dcaness

ard structare, freference I glven the fine grades of leather
prouuced Ifron it., Uhe densencss and tighiness of structbure

gives it & higher guality than cowhide., 4 steerhide is dellned

The nluc of & maie of the ox king that wis
1 vhen o ¢eolfd several nomnths old;
m&»t&r in structure, and uore
- m}‘dik & Ew-l u..ti,aﬁ;

Zeveral ninor classifications have beon given various physical

gualities of steerhide:
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ﬁﬁwz A term given to a hide which has been
brandMe ) the butt area,

branded ¢ Hides branded on the butt area
back o e break the .
% : A Colorado hide which is compact, narrow,
plump, ose-patterned,

A hide slaughtered and flayed in
nts in the trade of the West Coast

Spready %ﬂm: Hides which are wide, whose
surface area ge in proportion to their weights. >

ture surface m’m%m‘néumiﬁr%nﬁ ﬁfr“fﬁgﬁ
(13, page 16)

Hides taken off during the months of July, August, and
September, produce a better grade of leather, Winter hides con-
tain less hide substance and more hair, This is an important
factor when hides are split as many as three times. The
thickest part of the hide is over the rump and the thickness
decreases toward the shoulder and belly. (4, page 17)

Due to the structure of the grained surface, the steerhide
is especially desirable for carving and tooling. The natural
finish and the pebbled grain appearance produce a beautiful

effect, (15, page 38)

Classgification:

Size . « ¢« « « Twenty-four to thirty square feet per
half side.

Weight . « « « Two to thirteen ounces per square foot.

Sold « s « « « By the square foot in the whole or
half hide,



oSt . . « Seventy-six cents per square foot.

TSl o o » & o l}@ltS, n@t@b@@lm 3 hﬁlﬁb&ﬁﬂ L3 pic:f;m?ts
Tpames, brief cases, moccaslins,
basketball covers,; and football covers.
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In produeing susde,; a selt, even nop must be raisel sn
the surface of the skin, Small skins are {inished on the lesh
side, with a wnovelty nap which Is quite thin., The gwength of
the gkin is no% lowered ao the full substance of the skin e~
maing, Hovwever, there is a definite correlation between small
fLibers and Tine nap.

After fatliguering, the stock is driled wet back te o
thirty-Four per cent water content arnd gtalked, Thile stilld
Gamp, it is hudfed on the flesh side with an emery wheol,
Suede leather jg delined naz

Very smell sking finished on the flesh

side by puffing to produce & iine ami
s0ft nep. (28, page 721)

Various skins are used in the production of

suede, imeluding celf, sheep, slunk, and kangaroo. Yerheps the
most importaut is califskin, which produces an extra fine leather
with 2 velvety finieh, Sheepskin takes a very good [inish, but
the leather is loose~textured and not very strong. Kangaree
skins produce an attractive leather with & uniforn nap over the
entire area ol the skin, Duffing results in a nap which appears
much deeper than it really is. Slunk suede is the finest gquality
o suede thatl can e purchased, but the supply is very small,

(2, page £3)



Dyeing of Suede: Much difficulty is encountered in the
procesaing, as rich uniform colors have to be dyed which do
not easily crock, In some cases, as many as eight or temn
dyestuffs must be used in the coloring drums in order to pro-
duce matched colors., liatching is done while the skins are
8till saturated with wet liquors, Black is the most difficult
to dye, By washing in a solution of carbonate of ammonia to
remove uncombined dressing, the skin is prepared for dyeing,
Chrome tanning does not require this preparation.

(13, page 392)

Care of Suede: ZRHrush in a eircular motion with a fine,
stiff brush to remove dust from nap and then smooth in one
direction, A cleaning solution containing a small amount of
aniline dye, which matches the leather, should be applied.

Characteristics of a Qualily Suedes

Suede that has a very fine silken nap without a suggestion
of greasiness,

Suede which has a rich uniform color.

Suede that will show only a faint color on a white handker-
chief that is rubbed lightly over it.

A suede that is always finished on the flesh side,
The livest blacks have a faeint color cast of blue or red

to make them rich and bright, This cast should be uniform,
(2, page 56)

Classifications
Size ¢« ¢« « ¢ « Varies with size of animal skin used,
Veight . « « + One to three and one-half ounces per

square foot.



Gold o+ ¢« + » By the square foot.

Approxisate
Cost . o » PIfyeCive gemts per gquars oot Dov
sheep; one dollay and ten cents fop
Gall per aquare LTool.

Uass o« » « « » Linlugs, jackels, eut=worky and
appligue.

ihe abillty to diseern is sequired by the study

1l

of characteristics, Often It becomes necesszary Lo maks & 200-
parison to obtain qualily where two or more matlerials may Dbe
used Jor the same purpose, The Information about the elzhtcenm
leachersy as presented in this chapier, should provide the
necessary knowledge for such & selection.

ithe chemical content of a hide or skin ig very couplex and
of this yrelatively little is known, (ualities which bhave made
hides and sking so valuable are found in their physical struc-
ture, Hides and sking are composed of a great mumber of minute

»

Tivers intricztely interlaced, which gives the skins their

Flexibility and strength, end yel remain porous enough to admit

G

8ile



CHAPTER IV
TANTIHG PROCESSES AND PINISHES

Vhen skings and hides are rewmoved from the carcsss, they
are potentially in a state of decay until arrested by some pre-
serving egent. ZIealizing this facty the Anclents deviscd ways
of treating which trensformed the greenm hide imte a substance
that the centurles have been unable to efface. Museums have
wany of these century-old relics on display. uan's ceaseless
effort to improve the methods of preservation has broughi to
this elvilization mary beautifully finished leathersg.

The writer realizes the multiplicity of eperations in-
volved in the tamuing industry, which cannot be incluced in
this study., If a clearer understanding of the material, which
makes leathercrai't possible, can be achieved Uy those interw
ested, this survey will have accomplished its purpose.

The taming process involves a number of definite sieps
which are derimed aceording to procedure, as follows:

Soakir The washing of hides and skins

with water to remove dirt, blood, and sall,
previous to liming., (13, page 686)

Det 19 Ihe process of irmersing hides
in an infusion of lime, which lovosens the
hair without injury to the skin,

(13, page 634)

.-

Be-limings Soaking sking in a wesk acid or
other sclution to remove lime.
(13, page ©684)

Tapnages A proeess of converting hide sube-
stence into leather, (13, page ©87)




atliquoring: Applying oils to leather
in the fore of dilute oil-in-water emul-
sions., (22, page 710)

' o Trcatzng leather so as to make
it»mafe Wlaaging o the oye and more
serviceable in use; appiying a plusiic
coating to the grain surface of leather to
give 1t a finished appesrance.

(22, page 71L)

Each procesg must be earefully performed i best results
are obtzined in the Jiplshod produst, This wekes it lmpersiive
to maintain close supervision over each division of the overall
tanning process., Congiant research io contrivuting to an ever

increasing quality of hides and skins veed fov fangy leather-

u'
@

eraft, 3Zach of Lhe processes just delined will Do described

»

in seme Getalld dn this chapitew,

SOAKTIHG

Two purposges are involved in the soaking process. First,
i the eleaning of foreign matter, ant second,y to restore the
fivers to normal size, Hides and sking arc cured in various
ways and must be treated sccordingly. HIue to the presence of
an excessive amount of baeterda found inm stocks, it often be-
comes imperative to deviate from the regular procedures. Bacw
teria tend to multiply faster in the thicker hides, causing an
wriremely careful ¢heck to be mede on them,

(22, page 1783 13, page £7)

pee & The cconditlon of the hilde governs

the lengilh of $ime hideo ave to be sonked in water., I oxe

tremely dirty, sevenly-two hours are required, changing the
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water every twenty-fouwr hours, A hide that is not dirty may be
soaked only twenty-fowr hours, If hard water is used, a pound
of borax for each one hundred gallons of water should be added,
A supply of water should be plentiful which does not contain
impurities that are injurious to the skins, For this reason,
water used in the process should be analyzed at intervals,
Skins and hides soaked for three days at a temperature of fifty-
two degrees is considered an ideal situation., (22, page 184)

Dry Hides apd Skips: Being in a flint condition, more
work is required to restore a dry hide or skin to its original

state, Milling, by placing the skins in a revelving drum, is
used to assist in this process, Chemicals are employed o aid
in the softening of the hardened fibers. After two days in a
plain water soak, ome pound of formic acid is added for each
hundred gallons of water. (13, page 58)

DEPILATION
The many processes used in depilation basiecally react the
same, that of causing the fibers to separate, A swelling action
takes place, and the hair-cementing material is dissolved,
Great care should be taken not to damage the thermostat layer,
which gives leather its beauty.

Sweating: The oldest method of depllation was that of ine
cipient putrification, 3By placing the hides in a damp roomythe
mucous between the epidermis and the dermis decouposes causing
a loosening of the halr. Due to excess damage to the hide, this



process has become somewhat cbsolete. (16, page 22)

[dmingt This Tirst chemiesl method is 8till used exten-
gively for depilstion, Hydrated lime; which is a mixture of
calelum oxide and water to form calelun hydroxide, may be used
without fear of damage to the stock, Ldiming tends to swell and

plump the hide, making them more susceplible to the ltamming
liquors. From three to nine days must elapse before stocks are

ready to be removed from the limis

governed by the thickness and texture of the material, The

g vats. The time slement is

iiming pex’*icéi has a narked influence on the guality of the
Tinished produet. Long liming perieds produce a Leose gpen
grain, while short liming results in a tight grain which iz ez
celient Lor leathereratt, (16, page 23}

Numerous other chemicals eare empleyed in conjubction with
lime to speed wp the depilation process. The addition of these
chewicals ls known as Ysharpening" the lime. Those chemieals
used in reducing the time element are arsenig sulphide; arseniecy
dimethylamine, and sodium ocyanide,

Seudding: Alter removing the hair, the halr follicles

%11l conmtaln liwe soaps, epithelisl tissues, snd halr pigisents,
which must be removed before the tanning process begins. Zoth
trhe hand and mechine methods ere employed in the removal of
these substances, The former ig the mogt efficient mef.ha&; but
involves mue’fz aiffieult lobor with o seudding knife. Strokea
should be maﬁe in the diregtion of hslr growth to prev&n‘t
trapping dlrt in the follicles, Though only partlally efficient,



o the soudding mechine and individually

o

the skins are run throu

inspected for those needing further attention. (EE, page 217)

DE-LIITNG

A prercculsite to tanning is o process of removing all dee
pilating agents from the hide, since these are a hinfrance o
tanning, IC presenty the skinsg' fibers are weakenedy and the
grain has a harsh feeling.

The alkaline nature of lime creates somewhat of & problem
when in contact with the hide fibers., lerely washing in clear
water does not free the fibers of this dehairing agent. Unly
with the aid of certain chemicals such as éulyhuria acid, hydro-
chloric aecid, boracic aeid, sulphurous aai@, lactie acid, car-
bonic scids, anmonium ¢hloride, and aumoniun butyrate, the alkaw
line iz removed from the Libers,

Testing of the skin or hide to deteriine whether they are
properly dellimed, is done by the use of phenelphthalein sovlution.
If lime is present, a vielet coloration iz produced, bul no

color agppears if the pelt is entirely delimed., (83, page 198

In the selection of raw stocks for various types of
leather, it becomes necessary to consider the suiltabllity of
the stock for a eertain leather, and if possible, ithe purpose
for which a particulsr leather is being manufactured. The raw
gtock for one type of leather may not be at all suitsble for

another, Thus, it becomess neeessary Tor a tanner Lo have in
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wmind the stocks most commonly used for each type of leather.

Table II g

GATHERD, AND RAW

a list of rov stocks used for various leathc

Tapids I

11

L&ﬂth&rg

Alligator

Cabretta
Capdovan
Chamois
3plits

Langaroc

LoToCes

meceasin

Steerhide

2}1 (‘f’ 7»{%

R ]

Shiver
Slunk

Suede

I’ieal all%ator n}u.xz oy e;:.baase& ,L:r.f h’%; cow and
calf skins.

Straight~haired (hinese gheepskin,
torgse bulta,

Pickled sheepskins,

Cow, sheep, calfy, and goet skins.
sustralian kangeroo sikins,

small cowskings.

woatskin, cabrotis sxing, piculed shoepsiking
calfskin, and pigskin,

heal lizard skins, or light-weight cowhide, kip-
sking, calfskins, and bawaku. a8 cubossed.

Goalsiing and scmelimes shespsking.

Pickled suecpskin, shearlings, deerszins, light
covhides, and ecalfskin.

Steer and bull hides,

Hogshking, peceary skiung and 1ight coml
calfsking (cnbossed).

Sheepskins,

Bkin of the wbora calil

Best from calfsking, kangaroo, sheep;y ond slunk

ealf, Low grade from light natlve cow; kipskins,
and goatskins,
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AT RAY

gtiers
ARy T e S P
Callekin Callnliite

Cownide wovwhide,

Ty e g o B ey
She EPBITLN s)ﬂ""‘gls ilie

Three major methods, vegetable, chrous, and combinsilong

v R . S J * el 5 Y LN
s tho raw hides axd sking into g pros-

are cupleyed to transt
Guet that will meet the needs of & selentific world. Zach
method haz a characteristic affect as a tanning agent, and is
discusscd under o separate hoading in this chapter. The ta m,ag»;v.
nethod may often be recoguized Ly tue smeli, feely colory
flexibility, and eppearsnce, as indicated in Table IIL.

(2, page 31)

Pailrdly lerdy Yone

Foel 5ilky-smooth $1lky-smooth smooth

Celor Bussett op  Greenish grey Golden brown
creamy tan to grey

idge Pirm Sof't smooth
Plexi b&iii}y High Usually high Very high
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Table V gives the most common methods of tamning the

leathers given in Table I,

This process is an actual combination

of the hide substance with an astringent agent ealled tannie
acid, that is obtained from vegetable growth, Vegeisble tanmning
materials have been clagsified as to netwal and tamning eXe-

tracts, in the following paragraphs:

Barks: Oak, Hemlock, Pine, Fir, Xhaki, Alder, Willow,
ifor}\., Wattle, Babaol, Larch, dangrove, Sp:c*ucc, Elm, Birch,
Fomegranate, arnd Cebil,

| Leaves and Twigg: Sumeg, langrove, llange, Lucalypiusy
Pistacia, Lentiscus.

Hoots:s Canaigre, amd Palmetto.

ruits ahvr@balmzs, Valonia, Divi-Divi, Cascalote,
.measteem, Fomegranatoy Lelavzma, Bablah, Algsrobilla

CEIREgEncess

: Gall Kuts, Chinese Galls, Pistecia Galls,
Tamsrighk Galls,

Woods: Oak, Quebracho, Hemlock, Chestnut, Himosa, Hangrove,

Bariks: Qaky Wattle, Larch.
@3;_;2_, and Leavess Gembier, Cuteh, Catechu, Kino, 3umac,
dyrobalans, Valenia,

footes Palmeltio.
{1, page 33) ‘
Xaw materials containing the active tanning agenils are

seldom used as formerly, but are produced by being greund into



small chips and are extracted by leaching, a process similar to
percolation, Hot water is continuously circulated through the
ground wood dissolving the tannins, which are poured off in the
form of tanning liquor, In some cases, the water is evaporated
leaving the dry extract, making it much easier to ship. Come
paratively speaking, a small percentage of the tannins known,
are of importance commercially, Of these, only those most ex-
tensively used are presented here, (16, page 18)

Chestout: ZXnown to the botanist as "Castanea Vesca," this
tree provides a tammin which ranks second as a tamning agent,
Nuts from the tree are used as a food in France, Italy, and
United States, where the major supply is grown for the extrace
tion of tannins, By decolorising the tannin, a light brown
color is produced when applied to leather, It is rarely used
aloney but in conjunction with quebracheo, valonia, or myrobalan,

Hemlock: Both the bark and wood are used extensively in
the production of tannina, Leather made by the application of
this extreect is strong and durable, The quality is reduced by
the addition of artificial materials, such as glucose, epsom
salts, the latter taking the place of tanning materials,

Mapgrove: Several tropical countries have coast lines
dotted with the mangrove, whose great orchid roots are exposed
when the tide is low, The ceriops species produces a bark con-
taining nearly forty per cent of tannin, which may be made into
solid extracts containing sixty per cent of tannin, It is adapte



able for bleoding with other exiracis, bub when used slone ime

parts a vreddigh color to lieather,

ke unripe fruit of this tree bhas the sppear-

ance of shrivelled nutwegs, with the exception of a yellewish
color., Deing very hard, 2 speeial machine is required to grind
them inte powder. The addition of this extract, with oither
tarnins, contributes a brightening affect to dsrk colers. It

is alse seitiefoctory when used slongy preducing a very lighte

celored Lleather,

Gak: Due to the weskness of tammnins pz*é@uceﬁ from the
oakk oark, the tamuing process is very slow, A48 a resuliy, the
extrsets are usually mixed with other tarning materials {o
produce lesther which dis firmer, The wood contelins a gresver
percentage of tamin then dound iu the berk. 4¢ 1s used in the

s N ¥ P g wp i EE ] A - o o T R
je o nwavy leathere resuluing in ¢ Jine guadity.

Quebrachos Very little of the natursl materisl, vhich is

-

s

ugsed as tannin, i3 evirascted without diffieulty. By tresting

(
P}

E}

the extroet with sulphites, it becomes soluile and the per-
centazs of tannin is raiged from twenty-twe to seveniy per cent.
The wond iz =20 vory herd and denge tasy 1% sinks 1o woler,  Such

8] L FaWs S AT & F W e O 2 fo 47 S ey A A S T Gre e B ey 5 £ g gy e B 3
cheragieristics gave the tree 1ig nene, which ig derived from

oo Foriuguese words meaning Yavesbreaker,®

This swall bush Turnishes tanning materials used

lzrgely on hides and skins made into fancy leathers, It is one



of the few plants grown extensively for the production of
tarming extracts., 4after drying, the leaves are ventilated to
remove all traces of irvon vwhich would cause dark blue spols onm
lenther,

The male suma¢ produces a strongsr tannin than that from
the female, but the former is rsrely sold alone, sicilian
sumae gives a2 lighter colored leather than that grown in other
countries, thus it is used to lighten darker tannins, \hen

used alome, the leather is almoest white.

%

Vaionia: Acorn cups of an oask tre¢ which is grown abune
dantly in Asia linor, are used in the making of this tannin exe
tract, The firsi drying process takes place in the sun alter
the acorns have Tallen from the tree, and is completed in lorge
warehouses, 4after being dried, the acorns have shrunken snough
to be removed from the shell,

The beard of the acorn cup contains more tamnin than the
shelly having a ratle of thirty to foriy-two per cent. In cons
Junction with oak bark extracts, the valonia produceg a leather

which is very solid awnd resistent to moisture.

The wattle, a tree of the acaeciz species, which

ie also known as wimosa, produces e bark rich in tannin, That
found in South Africa contains as much as sixty per cent. The
industry is sdaptable to almost any area, as the tree will grow
on s0il unsuitable for agriculture. By grinding the bark before
shipping, 1t may be easily transported to tanneries.

(1, pages 34 to 44)



Pindings on Latin Aweriean 4 beautiful

finish on purses ard other leathereraft articles is obtained by
the use of a tamnin from Latin america, Besides the guebracho
and mangrove, varieties of the caesalpinia used in the United
states, another speciesy known as the iviaﬂiV'i, iz a most pro-
wising source of tannins., The tree of twenly to thirty feet
produces & pod one snd one-half to twe and one~hall inches in
diameter, which conbaing from forty to Tifty per cent tarmim,
By sosaking in wates iy the tarmin is resdily extracied from the
pods,. iLeathers tammed by this method have g yel .101. ieh tint,

{u, pege LE4)

The vegelable~

of Vegetablewtanned Ic
tanned leather hes a wmuch larper sized {iber than that of the
chroue, The fibers are so large thet they almost coumpletely
fill the interlibrillary spaces. It has greater welight and
solidity as a greater smount of tarnin is combined with the
gkin protein., Guch qunlities make the hide or gkin adeptable
for tooling, carving, or ewbossing., It may be made tough, howe
every by the use of & sufficient amount of oil., It is ecapable
of absorving quite & lot of oil without becening rogny. Hrcoted

thasy the lecother pay be used Lo the maling of plain srticles
Iable IV inmecludos data coneerning the more lmportont shrubs,
roolss and tress, i whielh tarmine sre obizinsd,

Chrome Tannage: Within the last century, a minerel process

Tor tamming bas been discovered and developed, which has revolus



TABLE IV

SOURCES OF TAMITINS

Plant or Tree Whore Pounds of Price Per Price Equal l@tabi;;;tv Arter Standing for:
Grown True Tarmin 1b, of Per lbe | Amounbts | % Loss % Loss | % loss
in 300 1bs. | Offieial of True | of Tannin| 4 Weelks | & Weeks | 12 Weeks
of Gfficlal | Tennin in | Tanning i |
Tannin Steock] 1940 t Days to
Penstrate
Chestnut Wood France 55 G175 312473 1% 780 15,00 | 17.00
Hemloek Bark U, Se il 3400 19,67 19 1 W40 11,11 | 14.88
Mangrove Tropical v
Forests 83 4o 50 G,86 16 00 1.5 |
Myrobalans ndia 49 | 6425 21426 33 2579 | 5Le22 | 60424
Oak Bark Ue Be 53 275 20,75 3¢ 8432 17.51 RL44
Quebracho Wood Bark | Avrmbine 72 4483 10,65 18 72 1429 Le3?
Sumac Bark Sielly 38 4el5 - L3.068
Valonia Agla Minor 57 GeR5 1 X745 20 15,38 R3e 5L 27.51
Wattle Bark South Africa TR 495 11446 | 11 § W81 275 2.91

(2, pege 153 22, pages 294~98)

\J1
3



tionized the leather industry. Augustus Schultz (1884) pate
ented a "wo~bath™ process in which skine and hides are treated
with a solution of chromic acid, and afterward, with a solution
of godium thicsulphate and hydrechloric acids Loter, (1323)
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chirome ores cannot ousgh gtates they are

chenieally treated and relined, The chemical indusirics fure
nish chirose zalts Lo the taomeries

Afver the preparatory ateps, The hides or skins are placed
in revelving druss £i1led with the chrome chemlceals, soddun
and pobassivg bichromgte, The agitation bhrdings sach fiber into

combzel with the translovwing chemical. The $ime eloment of

i has ween grestly reducsd by the introduciion ol these

chexicals, omall skins are churned into leather within five or
8ix hours after being immersed in the chrome liquors.

There are wany variations in boih the “one-bath™ and “twow
baih" processes, tul sach causes & veriation in the kinds ond
asounts of organic compowd produced, snd causss a marked change
in the teaning properties, Some changes are beneflelal, while
olheras are hermiul. For this reason, grest care is takern in
preparation of the liguors., Liany tanners experiment until the
desired resulis are obitained for a particular kind o¢f leather,

erd theu wakes sure there zre no devistions,
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ihe writer does not include the many chemical eguations
involved im the meking of chrome liquors, as each tannery nokes
vae of n different group Tor each hide or skin, which are cone

sidered a secret. (282, puge 363)

p rd =
Chereotoristics of Chroposdammed

P L NN ) " 2 e . ~: ) . e k3 \
tnin s in ¢ dryy raw gkin,  Coumpared

The lecther may be toughensd or softensd ag
by the introduction of = gufficient srmeourt of oil., Chrome

h sulphuric acid content, 2nd ery

attermt to reduce this zeid cophent tends to cause Lrittleness,
When completely temmed, however, the lesther is unafieqied Ly

2300)

The use of two or more tanning in

various combinations have proved suceessful as a tanning pro-
cess, Intividual churseteristics are retoined when tanning
are mixed or used succescively, Iy the combinetion of tarmins

sing coertain gualities, o desired result msgy e obisined,

which ig seldom possibdle when ore tannin is used alone, The
combining of alup with chrome produces a white leather,

Darker leather produced by certain tannine are liphtened
when wsed in conlunection with myrobalang This is eslesc trus
when other characteristics, such as toughness, suppleress, and

firmness are degired, (2, page 13)

goctloneoys Tanninses  Perhaps minety per ecent of all
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tarmning is done by the vegetable or chrome processs O & COR
bination of the twoe, Though there are many other substauces
capable of changing raw hides and sking into leather, their use
is resiricted by either cost or undesirable gualities, When
used in conjunction with other processing methods, they are
often very effective., BDeing of little importance iu the pro-
cessing of fancy leathers, they are briefly mentiomed here.

(22, page 418)

CAlum Ianning:  Aluminum salts de not comblne with the
fibers as readily as vegetable or chrome tannins, and the pro-
perties of the leather are inferior. However, it is important
as & tanning sgent for furs, as it willl not digcolor the heir
as done by chrome and vegetable procesges, 1his anclent method

is being replaced Ly the saldehyde method,

The trestuent of skins with fope

maldehyde produces a white leather which is waler resistant,
It has been defined as:

A method of mineral tanning of the same

type as alum, and used for approximately

the same classes of leather., (9, page 21)
Leathers produced in this manner are not affected by sweat op
hot water. They are very tough and resistant to tension, make
ing them especially sdaptable for belts, linings, and gloves,
(13, page 156) |

Qil Tapning: Sking have been tanuned by the applicetion of

oils upon the raw gkin, for many ¢enturdes. It is identified
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by the open texture and softness, O0il tamnning has been de-
fined as:

The process of tamning with animal oil,

which is used in the manufacture of cer-

tain soft leathers, particularly chamois
and certain kinds of buckskin.

(94 page 22)
The skins are thoroughly beaten by a machine and sprinkled
with cod-liver oil, A second beating tends to drive the oil

into the leather,

TABLE V
METHODS OF TANNING LEATHERCRAFT MATERIALS

i
4

Alligator Alum, chrome

Cabretta Chrome, vegetable

Tooling Calf Vegetable

Lining Calf Combination, chrome, vegetable
Cardovan Chrome, vegetable

Chamois 0il tamnning

Cowhide Combination, chrome, vegetable
Goatskin Combination, chrome, vegetable
Kangaroo Vegetable, chrome

Kidskin Chrome

Kip Chrome, vegetable

Lizard Chrome

Pigskin Vegetable

Sheepskin Vegetable, alum, chrome
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TABLE V (eontinued)
METHODS OF TANNING LEATHERCRAFT MATERIALS

Leather lio8t Common Method of lanning
Skiver Chrome, vegetable
Slunk Chrome
Splits Alum, chrome, combination, and
vegetable
Steerhide Chrome, vegetable
Suede Vegetable
FATLIQUORING

During the tamnning process, most of the natural oil of the
hide or skin is removed and must be replaced to insure beauty
and long life to the finished leather, Kegardless of how well
a pelt has been tanned, it will lack the necessary fullness and
softness unless properly fatliquored. (16, page 20)

The newly tanned leather is placed in a drum of hot emul-
sion of soap, oil, and other ingredients which are absorbed by
the leather, Great accuracy is required in the mixture of this
solution, Too much oil will result in a leather which will not
finish satisfactorily, while not enough oil results in a dryness
in the leather, The oil provides a lubricant for the many
millions of fibers, Oils used in the fatliquoring process are
sulphonated, olive, castor, and Neat's foot oil., The following
procedure is only one of many which may be followeds:

For each dozen skins to be fa uored, use

one pint of egg-yolk, one-half p of olive
0il, four ounces of castile soap, and six



gallona of water. Chip the soap into the

water and boil until it is dissolved; then

stir in the oil. Boil the mixture of goap

and oil; eool down to 100° Fahrenheit amd

add the egg-yolk. The skins are then

willed in this liquid for one~half hour.

(13, page 422)
The fatliquoring process of each leather will deviate from this
procedure, somevwhat, bul basiecally the same ingredients are em~
ployed.

After being removed from the fatliguor drums, the leather
is hung to drain for several hours. The water is pressed outly
after which the leather is olled. By penetration of ene of the
oils just mentioned into the body of the skin, strength is added

to the {iber,

- Ry vy
PIFISHES

The sppliecation of a finish on leather has two purposes,

that of preserving the leather, and adding beauty, which is es-
sential for leathers used in leathererait. For some leathers,

a finish is used only as a preservant, since the fine texture
of the grain has a beauty vhich is not improved by a finish,.
Othera are finished with the ald of machinery, dyes, amd plastic
substances that increase both the gualiity and beauty.

Due to the great variéty of solutions imvelving piguents,
casein, and shellae for f£inishing, the writer deems it unneces-
sary to list them here, iost tanreries prepare the simplice
finishing solution, and purchase the more complex ones from
finish manufacturers, who specialize in new formulae which are

kept secret. For this reason it would be impossille to give all
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of them. &ach leather msy be finished in a number of different
ways. Only those exterior finishes, resuliing by the use of

machines, dyes, and wexes, are given.

Suede Findsh: The findsh is obteined by bufifing the flesh
side of the leather agoimst a rounded emery whaexl. The chzreac=
teristic appearance of susde appears in the form of a silky nap
which moy be dyed almost any color. Articles made from suede-

finighed materials are becoming more popular. (18, page 28)

ezther mey be dyed either belore or affter

¥ wefore, the skins are thoroughly scaked

v lukevors waver Lo remove all execess tamiin whieh
mekes dyeling difticuli, Some fonnerdes pour off the fetliguors
and pour in the ayestuf?, while others never bother to remove
the fatliguor from the drums belore the addition of the dye,

Dyestuffs have Loen classified imte two groups, “substane
tive™ arnd "adjective.,® Those dyes capable of producing & fully
developed color on textile material are the svbstantive; while
the adjective are those requiring an lntermediaie conbdining sube
stance called a “mordant,”™ This classification does not always
hold true, as some dyes reguire a Ymordant® on some fibers and
not en cthers. (13, pags 38€)

Lyes of importance ave oblained from two major sources;
natural organic materials, and artificial organiec materials.

Sources of dyestuffs sre given in Table VI.



TABLE VI
DYESTUFF, AND MAJOR SOURCES OF SUPPLY

gyosturf Source of Supply

Natural Organie Indigo, logwood, Brazil wood, peach
wood, Japan wood, osage, orange, cutch,

Artificial Organic Bagic colors, acid colors, direct
eﬁoﬂ, alharim colors, developed
coLorsa.

The application of the dye may be done by brush, drum,
paddle, or the tray method. The choice of method is usually
determined by the type of hide or skin Lo be dyed.

TABLE VII

METHODS OF APPLYING DYES
TO HIDES AND SKINS

Method Weight and Size Type of Hide Time to Dye
or Skin
Brush Large, heavy Cowhide, steer-
hide
Tray Light, swall Five to ten
; minutes
Drum Light Kip, horsehidey, Thirty to forty-
calf, ug five minutes
Paddle Very light Skivers or light Thirty minutes
' sheepskin
(13, page 364)

Glazed Finish: Preceding the actual glazing process, the
leather is "seasoned" by the application of a solution of Irish
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moss; flaxseed, mucilage, blood albumen, and & cocloring, By
the application of this paste sgolution te the grain side of the
skin, & Tullness of color is obiairved, Unen the process is re-
pesied Tor a betber or brighter finish, & greater quontity of

i}_ d"

blood albumen iz used, ter drying, the leather is reucy for
Slaging.

Wechines with large glase eylinders, and known as gluzing
Jacks, are utilized in the glazing progedure, rreas o 1p apw
plied tu the gless cylinders which de mot roll, thus causing a
Tidietion, Friction, produced while the eylinders are operating
ox the leather, gencrates a healt 8o great thetl the carnavba wax
soliens 2o a8 wo produce o luster on the grain surface, 1he
glozing operation brings about a eohesion of the Libers, which
must e Lroken up by siightly staking., If re-glazing i5 re-
guired, zll molsture must be removed aiter cach "seasoning" by
passing the leather through the tummel dryers.

(18, pages 51 and 58)

RS 3 o e s P Ny g - Lo Ly -
solubis in waler, o watery emclsion can resdily Le made Iy melt-

3

2 1t into a Deolling somp solulion., Waxes

7

psed In leather Pinishes apre listed in Table VIII, It ig then

applied to the leather as a dispersion in soap and water, which
Zives o shine to leathers when brushed. Glazing sometimss
causes the sei't wax Tinishies to dull, az the melting point of
the wax is much lower than the temperature generated by the

glazing machinz, The howd - & LTimer luster,




TABLE VIII
CLASSIFICATION OF FINISHING WAXES

¥ax —=oluble in
Carnauba Boiling soapy Hard Leaves of the
water Carnauba
palm of
Brezil
Beeswax Boiling soap Sof't Honey-comb
solution
Japan Benzene-~Naphtha Sof't Berries from
the Rhus in
Japan.
Candelilla Alcohol, ether, Hard Desert plant
acetone, chlor- in Arizona
oform
Montan Hard Saxony

(22, page 589)

Embossed Finigh: Leather made from skins which are scarce
and expensive, have been counterfeited on goat, sheep, pig, and
calfskin, IEmbossing machines are equipped with plates, which
will make an imprint on smooth leathers resembling almost amy
skin thal can be tanned, Seldom is the quality of the embossed
leather equal to that of the gemuine, but many substitutes are
meeting requirements which could never be met otherwise,

The temperature of the machine used for embossing is
regulated by a heating chest, Pressures up to five hundred tons
may be exerted on the plates, By increasing the thickness of
the matrix paper on the plates, the imprint can be deepened,
liachines may be set for instant release after each imprint, or
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macde to run continuously.

i lLiodern tanneries are equipped to couplete only

e portion of the processes described in the foregoing pages of
this chapter., The multiple and careful operstions to be pere
formed in changing s green or dry gkin inte 2 bezutiful pisce
of leather, require the aid of many skilled workuen and the
best of materials,

Although the United States hss a large pumber of the
necessary materisnls, imports are received fron many countries

to assist in such a transformstion,



A the thiclknessses and oreas of leathers are a8 numerous
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a5 the typee of hides and shkins sold; ¢ standerd of messure

&

been set as a gulde., Ieather is sold per unit by the sguare
foot, and each unit is govged In thickness as 1o the number of
cunces o unit will weigh, Although thesec are nol one hundred
per cent accurste due Yo physical structure of the raw moterial

used in menulacture, such o stendard hiaz proven satisfactory,

AR
Since mest leathers sre gold by the ares, it is imperstive
to deteriine hovw many sguare fect are in each hide o skin be-
fore they leave the tannery, The obscleie methed of using o
plenimeter was too slow to keep gpace with modern methods of
converting ns into leather, thuz, inventions of nev nachines
came aboul. The Lirst mechines Invented wers very inaccurate,
due to mecheniesl defleocts, vhich hove lapgely Leon overcose,
Te cheel the accuracy of varions machines, the United Stotes
Burzen of Stendords pade o corparative tect on five different
machines, by the use of five enlfskin: on ench. after actuzl

aresg wore Actermined by coreful ploniretric wessurementoy o

moasurencnts was made., The avercge
error exterded from foor and four-tenths per cent Iin exeess to
one~tenth in deficiency. Though all mechines ave different,

they operste on the same prineiple,
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Ihe Hand Frame: This measuring device i1s a sereen divided
into squares comprising one-fourth square foot each, Being
superposed upon the hide, the squares may be counted and divided
by four to give the total number of square feet., The accuracy
of the machine depends upon the skill of the user, and this
machine is somewhat obsolete, (14, page 8)

The Pin lMachine: The operation of a pin machine is depen-
Mupmthewemﬁ:gofambcrofvmualpm. The in-
terposition of the hide relieves the pins in contact with it,
while the remaining pins are in contact with the weighing
mechanism, Perforations are so arranged in the table to allow
the pins to pass through, A spring balance, which is in equil-
ibrium under the load, indicates any change on a dial and is
graduated in area units, The degree of accuracy is dependent
upon the closeness of the pins, This construction of machine
is simple, and is easy to manufacture, but a major handicap is
the slowness of operation, (14, page 9)

dhe Wheel Machinpe: Comparatively speaking, the wheel
machine is much more accurate and is used almost exclusively

today., Its construction is a bank of uniformly spaced wheels
whose rotation is dependent upon the passage of the hide under
them, by the aid of feed rolls, Each wheel rotates through an
angle, which is proportional to the length of the middle line,
By totaling the rotations of the various wheels and multiplying
the sum by a constant, a result is obtained representing the
area measurement of the irregular figure measured, Its accuracy
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is within one-tenth of a square foot., (14, page 13)

Ihe Planimeters: At present, the planimeler is obsolote,

with the exeeption of a few cases where absolute accwratle
checks are desirved, As it gives a reading of the ares hy man~
ually tracing the outline or perimeter of the hide, a time
element is imwolved which ip difficult to overcome,

It is beneficial,y however, in standardization work such
as checking other machines, Ite usefulness in the measurement
of high priced leathers is dependent upon the cost of operation
as conpared tﬁ the degree of error of competing machines,

YWhen hides have been measured, the area is marked on the
flesh side; Frow the time the hide leaves the tannery until it
is consumed, all transactions are made on the number of square

feet marked on the skin., (14, page 9)

THICKEGRES OF LEATHED

The unit of thickness is wmeasured in ounces and, theoreit~
ieally, is equivalent to a square oot of leather thatl is one
sixty~fourth of an inch thiek, The inaccuracy of this is due
to the variations in specific gravity of individual leathers,
Those used for lesthercrzlt range in thickness from one o
twelve ounces, The thicker leathers are not adapiable in many
cases, until they are run through a spliiting machine. Very

thick hides may be split a number of times.

A Tlexible belt knife moves over two

large pulleys st a very high specd. The leather, to be split,
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is placed on the bed of the machine where two rollers pull it
into the knife that cuts the skin or hide in layers. It is
possible to split even the thinnest skins, but not always prac-
tical.

TABLE IX

STRENGTH AND STRETCHE OF VARIOUS LEATHERS
USED IN LEATHERCRAFT

Kind of Leather Ave Lbs. to Tensile % Stretch % Stretch
Thick- Dbreak strength at 100C when
ness 1 inch (lbs. lbs. per leather
(“.) width K)nq. 8q. ino broke

Split (chrome-
tanned cow) 3.15 168 3422

Cow (veg. tan) 7.64 530 4689 15 38
Stm veg. tan) 4,28 179 2679 24 41
chrome tan) 2,72 26 2491 36 57
Cor chrome tan) 2,32 103 2854 11 29
Calf (chrome tan) 2,39 163 4358 8 36
Calf (veg. tan) 3.15 240 6096 5 29
Cardovan (veg. tan) 2,82 71 1803 22 28
Elk (chrome cow) 4,49 419 5768 10 42

Horse front
(chrome tan) 3.863 336 6093 14 60

Cow belly
(chrome tan) 3.55 117 2176 29 49
(echrome tan) 1,31 147 7214 15 40
elfmmemmr Ly B oSK ¥ 2
v .
skin ﬁning

veg. tan) 2,19 o7 2840 14 31

Calf slunk
(chrome tan) 1,59 55 2215 18 28
23 49

Machines are equipped with a micrometer hand gauge which
measures both in millimeter and in ounces., The operator checks
several samples of leather to assure accuracy. As a result of
a knife grinder attachment that operates during the splitting
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process, & wore unifori thickmess ig obiadmed. (22, page 443

Fregision becomes o necessity when sheepshin sikivers are

o

gpliv to seven or elght lhousandths of an inch, Lo bLe used Ior

valve covers on player plancs. Uniforpmess In thickn paine
toins unilormily of strength proportionately thwroughoul the ehe
tire pelt. Toble I (88, page ©43) gives verlous thicknesses
and strengihs of the wmore popular leathers uscd in leathercrait.
Before gplliivting, pelis vary in thickness over an inGivide
ual hide or skin, resuliing in s difference in quality. The

thinper parts cowprise the head, bellyy and shoulders, whilse

the thicker lealiers arve ovtalned frow the back axd buti. lThe
chart which is Included as page ©8 of this report, shows ilhe

varlous purls of & hide, which ave defined as followss

..Mc*“ Porued Ty Ge longlludinelily
e b&eamm, uh&:}’ ‘i:z apd cad and velly.

Ry }

selle: That port of hide Trow uider side of andisly
a%ual}:& 3. ess valuable t}}mn other porlions.

¢: A Ybaek" with shoulder trinmed off,

Crops 4 Yeide" of leather with belly cut oi¥, retaining
woth: nead and shouldar,

Pronts Y usually oppliec o horse hildes te dlovlnguish
the Jorepurt of hice fz*am the butt or hind ,yer tione & hald
,.,ron‘t. is sbout & third of the ontire sreu of the Lide and whole

fropt 1 sboul twow=tihirds of the

Ly
i

mer!; p art of the hide whienh is cubt off at the flare
souldder

Higes uhen used to deseribe tarmed lewther, it refers to
a pelt from one of i;ne larger aniuals (catile, horse, ete.) in
its enitirely, conteining me, whole superficial asrea of the
covering cf' tzﬁe animal frog which it was taken,

That portion of the hide which covers the leg of

o
ﬁ S5 & Ii-mci%ua-‘.
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FORE SHANK

SHOULDER

BEND




Shoulder: That of the hide between the neck and a
line cut across the h from the eenter of the front flanks,
about fifty inches from the butt of the tail in cattlehides,

2ide: Half of a whole hide, cut longitudinally along the
backbone, with offal (head, belly and shoulder) attached,

ete. ) wh wimt?Mew&?uﬁacﬁ’wm:’
skin, (2, pages 18 and 19)

Substance, thickness, weight, and plumpness are qualities
which are cleosely linked, Weight and thickness are usually
correlated with size, while raw stock is said teo have substance
vhen the fibers are tough, solid, and firmly interlaced, VWhen
a pelt has all the qualities of substance in balanced propor=-
tion, and evenly distributed throughout the hide or skin, it is
said to be plump., Although a hide or skin possessing the two
latter qualities are likely to be relatively heavy and thieck,

this is not necessarily true,
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CHAPTER VI
SUMMARY AND CONCLUSIONS

The findings of this study are presented relative to
values given to those leathers which are listed in the preced-
ing chapters., The definite relationship is given between the
 characteristics of individual leathers and their adaptation for
a particular use,

Summary: The usable conclusions resulting from this study
are given in Tables X and XI, Table X is concerned with methods
of tanning, and the characteristics of each leather that governs
its adaptability for the various projects. Table XI gives a
list of those leathers, with their thicknesses, which are suit-
able for each project.

TABLE X

LEATHERS, TANNING METHODS AND CHARACTERISTICS
INCLUDED IN THIS STUDY

e

Leather liost Common Characteristics Governing the
Tanning Adeptableness for Leathercraft
Method Prodects
Alligator Alum, chrome Long-wearing quality, distinc-
tive appearance, and aduir-
ability.
Cabretta Vegetable, Fine texture, close-grained,
chrome substantial, light and thin.
Calfskin Vegetable Toolable (for making of beau=-

tiful designs), fullness of
body. If chrome-tanned, it
becomes very tough but no
longer toolable.



TABLE X (eontinued)

LEATHERS, TANNING METHODS AND CHARACTERISTICS
INCLUDED IN THIS STUDY

_ ST no— - -
Tanning Adaptableness for Leathercraft
Methed _____ Projegts

Cardovan Vegetable, Extremely hard, fine-grained,
chrome h resistance to abrasion

moisture,

Chamois 0il tanning Softness of grain, tensile
strength not uniform, and
loose textured,

Cowhide Chrome, com- Made of heavy bundles of
bination, fibers, no fat cells which
vegetable make for sponginess, and

thermostat layer occupies one-
fifth of layer to give fine
appearance, Can be carved,
stamped, or embossed.

Goatskin Combination, Fibers are firm, coarser than
vegetable, calfskin, less spongy than
chrome sheepskin,

Kangaroo Vegetable, Tough{rmpple, thick-grained,
chrome symmetrical pattermn, tightly

woven skin structures, inter-
twined fibers, strongest
leather known for its weight
and thickness,

Kip Vegetable, An intermediate grain which is
chronme finer than cowhide and tougher

than calfskin,

Lizard Chrome Neither stretches nor shrinks,
Resistant to abrasion and
scuffing.

Pigskin Vegetable Resistant to wear, tensile
strength is low, but is tough.

Sheepskin Aluny chrome, Leather-f fibers very
vege e thin, loosely interwoven, may

be tooled or stamped.



73

TABLE X (continued)

LEATHERS, TANNING METHODS AND CHARACTERISTICS
INCLUDED IN THIS STUDY

leather  Most Common Characteristics : Gaverning “the
Taxming gghmanus for Leathercraft
Skivers Vegetable, Sof'ty weak grain, stretches.
chrome
Slunk Chrome Very fine velvely

finish, suede with fine nap,
diat.inctive colar.

Splits Characteristics vary as to
vegeiau kind of hide.
combimtion

Steerhide Vegetable, Close-grained, w suppla,
chrome may be em&d, e&

bossed, and stamped,
Suede Vegetable Silken nap, uniform color.

Although the tamnning processes may vary as the tammer de-
sires, the physical structures which are developed during the
lifetime of the animal will characterize each leather,

TABLE XI
PROJECTS, AND LEATHERS USED FCOE BACH

Projects Leathm t.o be Uud T.hiekmn of anh in
Ounces
Baseball covers Split (cowhide) Two or three ounces
Kip Iwo or three ounces

Banners %;.ita Two to four ounces
Three ounces
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TABLE XI (econtinued)
PROJECTS, AND LEATHERS USED FOR EACH

Projects Thickness of Each in

Leathers to be Used
, _Ounces
Basketball Cowhide Four ounces
covers Kip Pour ounces
Steerhide Four ounces
Belts Alligator (ladies') Not measured as to
thickness
Calfskin (ladies') Four ounces
Cowhide (men's) Nine or ten ounces
Lizard (ladies') Not measured as to
thickness
Kip (ladies') Four ounces
Slunk (ladies') Not measured as to
thickness
Steerhide (men's) Nine to twelve
ounces
Billfolds Alligator ot measured as to
thickness
Calfskin (tooling) Two or three ounces
Cardovan Two or three ounces
Goatskin Two or three ounces
Kangaroo Two ounces
Lizard Not measured as to
thickness
Pigskin Two or three ounces
Slunk ot measured as to
thickness
Splits (steerhide) Two or three ocunces
Bookcovers Calfskin Three ounces
Cabretta One ounce
Chamois Two or three ounces
Goatskin Three ounces
Pigskin Three or four ounces
Sheepskin Three or four ounces
Bookmarks Calfskin One or two ounces
Cheauois One or two ounces
Sheepskin Two ounces
Duede Two ounces
Bookends Calfskin (tooling) Two or three ounces
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TABLE XI (continued)
PROJECTS, AND LEATHERS USED FOR EACH

e e S e i A e =S S e R e et e e e S et

Projects

Brief cases Cardovan Three ounces
Cowhide Seven ounces
Kangaroo Four ounces
Kip Five ounces
Steerhide Seven ounces
Cartridge belts Kip Four or five ounces
Coin cases Alligator Not measured as to
thickness
Calfskin Two or three ounces
Cardovan Two ounces
Goatskin Two or three ounces
Ligard Not measured as to
thickness
Pigskin Three ounces
Slunk Not measured as to
thickness
Cushions Cabretta Two ounces
Goatskin Two ounces
o Two ounces
Skivers Iwo ounces
Splits (cowhide) Two ounces
Dog collars Cardovan Three ounces
and harnesses Cowhide (split) Four ounces
Splits (steerhide) Four ounces
Football covers Steerhide Three or four ounces
Gloves Kidskin One ounce
Sheepskin One ounce
Pigskin Two ounces
Suede One ounce
Handbags or Alligator ot measured as to
purses thickness
Calfskin Four ounces
Cowhide Seven ounces
Ligard Not measured as to

Pigskin

thickness
Four ounces



TABLE XI (continued)
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PROJECTS, AND LEATHERS USED FOR BACH

Projects

Leathers to be Used

Thickness of Each in
Qunces

Jackets
Jewelry boxes

Knife sheaths

Letter cases

lMoccasins

Notebooks

Pencil cases

Slunk

Steerhide

Splits (steerhide)
Suede

Skivers
Goatskin

?jiita (cow or steer)
Cardovan

Pigskin
Splits (cow or steer)

Cabretta
Chamois
Skivers

Splits
Suede
Calfskin

Calfskin
Goatskin

Kangaroo

Cowhide
Steerhide
Sheepskin (wooled)

Calfskin
Cardovan

Wﬂﬂ and steer)

Calfskin
Coatskin

Kip
Sheepskin

Not measured as to
thickness
Seven ounces

Four ounces
Three ounces

One or two ounces
Cne ounce

Three to five ounces
Three to five ounces

Three ounces

Three or four ounces
Three or four ocunces
Three to five ounces

One or two ounces
One to three ounces
One or two ounces
One to three ounces
One to three ounces
One to two ounces

Two or three ounces
Two or three ounces
Two or three ounces

Three to five ounces
Three to five ounces
Four ounces

Three or four ounces
Three ounces
Three ounces
Three or four ounces
Four ounces

Three ounces
Three ounces
Three ounces
Three ounces



77

TABLE XI (continued)
PROJECTS, AND LEATHERS USED FOR EACH

- e S

Projects Leathers to Used Thickness for Each in
Qunces
Pen wipers Cabretta One or two ounces
Chamois One or two ounces
Goatskin Cne or two ounces
Sheepskin Cne or two ounces
Pillow tops Calfskin (tooling) Two ounces
Sheepskin (tooling) Two ounces
Goatekin (stamped Two ounces
Picture frames Cowhide Seven to nine ounces
Steerhide ~ Seven to nine ounces
Picture albums Calfakin Three or four ounces
Cardovan Three ounces
Goatslkin Three ounces
Sheepskin Three ounces
Splits (cow and steer) Three or four ounces
Suede Three ounces
Scuffies Cowhide Five to nine ounces
Steerhide Five to nine ounces
Volley ball Cowhide Two to four ocunces
Covers Kip Three ounces
Steerhide Two to four ounces
Wrist bands Alligator ot measured as to
thickness
Calfskin Three or four ounces
Cardovan Three ounces
Kangaroo Four ounces

Kip Four ounces
Splits (cow and steer) Three to five ounces

Those leathers described in Table XI may be secured in many
colors, thus giving the leathercraftsman a variety from which to
choose.

Conclusiong: There are many significant differences in
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the characteristics of leathers, as to area measurements, phygw

ical properiles, and tanning processesy which affeet thely

adepbablidey Lor Leathereraft purposes, 1hose leatherg that

are cosaooidy fourdl in the industrisl cprls shop are thcae wilsh

ghould ¢ enuarecveriged by definite gualities,
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GOMPANIES THAT SPECIALIZE IN THE MANUFACTURE
OF THE LEATHERS INCLUDED IN THIS STUDY



COLPANIES THAT SPECTALIZE IN THE LANUFACTURE
OF THE LBATHLLS INICLODED IN T STUDY

Splitss:

Acme Leather Company, Chicage Illinois.

Hartland Tamning Company, Hartland, iiaine,

Russell - Sims Tamning Companys Salem, iassachusetis.

Eagle « Ottawa Leather Company, 305 Ellis Street, Grand Haven,
Wichigan.

Good Brothers Leather Company, 142 PFrelinghuysen, Hewark,
New Jersey.

Raser Tanning Comparys ashiubula, COhic,
Merserburg Tamnery, ilersersburg, Pemusylvania,

Eo Hubsclhman and Sonsy 415 Horth Fourth Street, Philadelphia,
FYennsylvania,

widwest Taming Companyy South Milwaukes, Wisconsin,

Sawyer Torming Company, Hape, Californis.

ansese - Black Tanming Compawny, Berkelsyy Californiz.
dellen exd CGebhardt, 1775 Eghert, San Franecisco, Californla.
4. K. Salz Company, Santa Cruz, Califormnia.

Foetsch and Petergon, 300 Huntington dwvsnus, Sould San Francisco,
:’,llf@ a‘[ﬁ (*L‘ .

Chicage Termin g Comparnyy 1500 West Cortlend, Chicasge, Illinois,

Gotmann and Comparnyy Inc., 1511 ams:t- Webster Avenue, Chilcagoy
I1lincis,

Guigss ~ PLleger Tamning Companys Waukegan, Illinois.
hugust Barih Lesther Company, New Albany, Indiana.
Agoos Leather Companyy 145 South Street, DBoston, lisssachusetis.

Amepicen Hide and Lesther Company, 17 Last Streel, Bosteon,
iiassachusetts.

Begge and Cobby Ime., 70 South Streel, Boston, Massachusetis.
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COMPANIES THAT SPECIALIZE IN THE MANUFACIURE
OF THE LEATHERS INCLUDED IN THIS STUDY
(eontinued)
Bernard Company, Inc., 109 South Street, Boston, lassachusettis.
N, Brezner and Company, lZl Beach Street, Boston, liassachusetts.

Gutterman Selverite Company, 212 Summer Avenue, Boston,
Massachusetis.

Koran Leather Company, Peabody, Massachusetts,
A. C, Lawrence Leather Company, Peabody, Massachusells,

Cardovan:

Huch Leather Company, 1525 West Homer, Chicago, Illinois.
M. Foulds and Son, Inc., Hudson, lMassachusettis.

Se Be Foot Tamning Company, Red Wing, Minnesota.

John K, Evans Company, Camden New Jersey.

Midwest Tamning Company, South Milwaukee, Wisconsin,
Peter Baran and Sonsy Inc., Harrison, New Jersey.

W. B, Place, Seattley Washington.

Horween Leather Company, 2015 North Elston Avenue, Chicago,
Illinois,

Hermann Loewenstein, 26 Ferry Avenue, New York City, New York.

adkgkin:

Berg and Cobb, Inc., 76 South Street, Boston, Massachusetts,

S. B, Foot Tanning Company, Red Wing, Mimmesota,

Granite State Tanning Company, Nashua, New Hampshire,

Badger State Tanning Company, Sheboygang Wisconsin,

N, Brezner and Comparny, lZ21 Beach Street, Boston, liassachusetts,
Griess - Pfleger Tanning Company, Waukegan, Illinois
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comm_\s ES THAT oP?"CMﬂLT“’ TH THE HANURACTURE
OF THE LEATHERS INCLUDED I¥ THIS STULY
(co_nm;med)

Warner Miller and Sons, Johnatoun, New York.

sgachusetis,

Colonial Tamming Company, 207 South Street, DBoston,
Eichard keyer, North Bergeny, New Jersey.

Alliance Leather Compsny. Inc., 20 Spruee, Iew York City.

Kips3
Kepner Leather Company, 1792 South Street, Soston, Massachuseiis,

John k. Bvans and Company, Camden, lNew Jersey.

Mlonarch Leather Company, 1187 West Davidson, Chicagoy Illinecis,
Otto dalomony 20 Spruce Street, Mew York City.

Badgor State Taoning Compery, Sheboygarn, Wisconsin.

and Company, 121 Zesch Street, Dositon, Massachusetia.
Hort Vaterman Leathor Corporation, 20 Spruce, lew York Clty.
Leton Leather Company, 2 Verona Aveunus, lewark, New Jorsey.

all:u.mce Leather Compary, Ine,, 20 Spruce 3treet, Hew York City,
Hew York,

Covnldess

jocrthwestern Leather Comp ey 83 Lidncoln Avernue,

Sidney Tarming Comparmy, Sidney, Chio.

idwest Tanning Company, South iilwaukee, Wisconsin,
California Chemicael Taming Company, Uplend, California.

Wert VWaterman Leather Company, 20 Spruce Street, Hew York City.

Legallet Tamming Compeny, 1059 Quessda fdvenue, Son Franclscoy
wllfernm.

ft;’f%lo:‘f;‘*““ Tarning Comparyy 1001 West Davidson, Chiozago,
inois.
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WIES TIAT SPLRCIALIZE IF THE ANGFACT
THE LEATHERS INCLUDED I THIS 3TU0Y
(continued)

AT
‘
O

The Schretier Company, 204 Frenklin Street, Hew Yerk City.

Pigskin:

U. S. Rawkins Corporation, 7 West 30th Strect, New York Cilty.
Charles King Company, Johnsiown, New York.

Lewis leyers snd Sonsy Inc.y 1 Park Avenue, Hew York City.
ermsx Roger and Sons, Glastonbury, Comnecticut,

Idger S, Kiefer Tamning Compery, 223 Vest Lake Streety, Chicago,

Illinois.

Superior Tamning Company, Inc., 1256 W, Davmson, Chicago,
I1lincis

Broclko Irathers Leother Coppany, dmesburyy

Federsl Lesther Compary, 80 ilain Street, I

John Evanz Compery, Camden, MNow Jorsey.

) wy T g < i - <3 y 4 (Tt o o BTonwrr e b
Cegan Lezther Corpeorntion, 4% Garden Strect, Newarl,

Rarv Irothers, Inc.; Johmston, New York
Salomon gnd I-‘hillipss, 480 Fourth Avenue, lMNew York City.

bache Brothers, 2002 Cemtral Parkway, Cincinnati, Ohic,

i

Fred I-'i-;tj, Toche, Depariment C06-C, 4P0L-3-8 Spruce Strect,
:‘Lluf;{elﬂim.u,, FPenngylvenia.

Western Leather Company, S04 I, Pearson, Hllwaukee, Wisconsin,

skivers:

wegtern Lesthor Company, 904 L, FPesrson Strecit, wilwaukse,
Wisconsin,

Wittmwan - uoracty Company, Inc., 3227 B. Street, Philadelphia,
Pernsylvania.
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(continued

-y 1,

Fred L. Touwbe, Depariment 208 ~ Oy 4801~-3~3 Spruce Streetl,
Philadelphia, Peﬂrsjlvanla.

ueding Brothers Company, Fifth and laster Street,; Philadelphia,
Pennsylvanis,

Crystal Tanning Compony, Zenesville, Chie,

Salomon and Phillips, 460 Fourth Avenue, New York City.
Eruno Leather Company, Inc.y 78 Gold Streetl New York City.
Joyece Companyy 47 Garden Streetl, Hewark, New Jersey.

Re Hewmarn arnd Company, Hoboken, liew Jersey.
Horite Bichmer, 184 William Streety INew York City.
Blodget Tanning Company,; BucksSport, liaine.
Barrett and Company, 42 Veseyy Newark, iew Jersey.

Otte

le Cﬁﬁ@Aﬂﬁimn" Company, 382 Frelinghuysen Avenue, Hewark,

/*th 4 J—w-..

. . % ¢ Rt s s T o . B T ia €% gD
it Leathor Compeny, 16% Hethortsr, Mewsrk, New Jerssy,

be lghtmen Leather Corpany, Inc.y 300 Butler; Brooklyn, New York,

Cheoode:

P, Jayee Company, 47 CGar Street, Newark, lew Jersey.
Salomon snd Fhillips, 400 Fourth Avenue,; Iew York City.
Colifornia Chemicnl Tanning Company, Uplard, Califernies,

Chearles Xing Compaly, Johnatown, New Vork,

Amalganated Leather Companies, Wilmington, Delaware.

Agaaa Lezther Companys Inc,y 145 South Sireet, Boston,
© Hassacbusetls,
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AT SPECIALIZE IN AANURACTURE
VTHERS IKCLUDED I IS STuDY
(continued)

COMP AN TES
G THE |

G, Levor and Company, 100 Gold Street, X¥ew York City.
Salomon and Phillips, 460 Fourth Avenue, New York City.

Hess and Druckery 468 Pourth Avenue, Hew York Ciiy.

Agoos Leather Company, Inc.y 145 South Street, Boston, Hassachu~
setie,

AMlied Kid Company, =209 South Street, Bosion, Wassachuselis,

=

. €. Lyons Company, Inc., 179 Linceln otreet, Boston,
hkasgsachusetts,

Boston Hide and Leather Company, Brookline, nsssachuselis.
wWillard Helburn, Inc.s Peabody, idassachusetis.

Helburn and Thompson Compeny,; Salen, lassachusetis,

Charles King Coumpay, Johmstoun, lNew York.

I. Friedmen Lesther Company, 32 Spruce Strect, New Yorlk City.
The Schratter Company, 204 Framklin Streety Hew York City.

U, 3. LRowskin Corporation, 7 ¥West 30th Street, Iew York City.

Burk Brothers, 225 lorth Third, Philadelphia, Pemmsylvania.

Kids

Brarvdenkop? leother Company, Wilmington, Delawere,

Jomes 3, Stewart, Wilwmington, Delawsre.

Premier Leather Company, 64 South 3ireet, Doston, iiassachusetis,
L. He Hawel Leather Company, IHaverhill, Hassachuseitis.

Berz XKid Compeny, Lynn, Hassachusetis.

salomon and Fhillips Company, 460 Fourth Avermue, HNew York City.
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William fAmer, 2185 ¥Willow Averue, Philadelphie, Pennsylvania.

Fhillp C, Schaefer and Som, 2327 Herth 7th, FPhiladelphia,
renngylvania,

hobert U. Smith and Company, 385 Arch dvenue; Philadelphia,
rennsylvania.

Surpass Leather Company, 9th and Westmorland Street,
Frilzadelphia, Pennceylvania.

Calf:

Re Heumann and Compeorny, Hoboken, Hew Jersey.

I, iriedmen Leather Company, 32 Spruce, iew York City.

U, &. Bawskin Corporation, 7 West 30th Street, Hew York City.
Hiteman Leather Company, West Winfield, New Jersey.

E. Hubschman and dons, 415 Jorth 4th Sitreet, Fhiladelphia,
Pepnsylvania,

Herman Loewenstein, 26 Ferwy Street, ifew Yorlk City,

California Chemical Tanning Company, Upland, Califorunia.

Yilder and Compery, 1038 Crosby, Chicago, Illinciz.

Agoos Leather Compeany, Inc., 1485 South Street, Dostony
kassachusetts,

A. C. Lewrence Leather Compamy, Pesbodys kassachusetts,
Brightman Lesther Corparny, 300 Butler, Drocklyn, lew Yerk,
Salomon and Phillips, 460 Fourth Avenue, New York City,

FPhilip C, Scheefer and Sony 2327 Horith 7th, Fhiladelphias
rennsylvania,

Barrett and Company, 49 Vesey, Newark, New Jersey.

John Iieder Company, Inc., 247 Bmmett, Newark, New Jersey.
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Cstrichs
He Hewmann and Companys Hobokeny HNew Jersey.

John Nieder Company, Ine.,, 247 Emmett, Hewark, New Jersey,

Suedse:

Brandt Ieather Corporation, Edmwaﬁ, Haspachusetis,

Ue 8. namwsiin Corporatlon, 7 West 30th Streety HNew York City,
Amalgemated Leather Companies, Wilmington, Delaware.

Jemeg B, Stewart, Wilmington, Delaware,

Hunt - Rankin Lesther Company, 106 Beach Strect, Boston
ninssachusetis,

Le He Homel Leavher Company, Haverhill, Hassachusetts,

Jolm R, Zvans Comparny, Cavden, liew Jersey.

Alliance Leather Company, 20 Spruce Street, New York City.

d. Lichiman and Sons, Z4l Frelinghuysen, Hewark, lew Jersey.
Federal Leather Compary, 680 iain Streety Selleville, Hew Jersey.
John J, Hiley Compeany, VWoturn, Hassachusetts,

Helburn lhompson Comwpany, balew, Hassachuselis.

Hart Watierman Leather Company, 20 Spruce Streety New York City.
tilliam imep

Commany, 21& Willow, Philadelphia, Pernmsylvania,

Sdward Glank, Son and Company, 110 Horth 6th Streety Philadelphia,
FPernmgylvania,

Hood uxmgam anGé Comparny, Inc., 240 West Susguchanna avenuey
Fhiladelphia, Pennsylvania,

Surpess Lesther Campany, 9th and Vestmorland Street, Philadel-
phia, Pemmsylvania.

Badger State Tanning Company, Sheboygan, Wisconsin.
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H, Erezner and Company, 121 Leach Street, Boston, iiassachusetis.
Hess and Drucker, 463 Fourth Avenue, New York City.

George 4. Shepard and Sons Company, Bethel, Connecticut,
Alliance Leather Comparny, Inc., 20 Spruce Sireet, lew York City.
3, H. Cox Leather Companyy Peabody, iassachuselts.

Willard Helburn, Ine., Pewbody, sassachuseibls.

Srsteln Leaiber Companyy Peabdody, blassachusetis,

Beragn Leather Company, Herrison, Hew Jersey.

Peter Doren and Geong, ine,, Harvison, Hew Jersey.

Beyor Srothers Leather Compary, inc., 47 wegti 34th Street, Hew
York City
o .

izerds

t“l

Lome Leather Companyy 1700 West 13th, Chiecage, ITllinods,

Gullmarnm and Company, Ine., 1611 ¥, Webster Avenue,; Chicagoy
Illinois,

Eiger 5. Kiefer Tauning Company, 223 West Lake Street, Chicago,
Iilincis.

V. D, Hyrom and Sone of Marylendy Ine., williawmsport, Laryland.

Sheepskin:
Helourn Thompson Compery, Salem, liassachusetis.
He C. Lyons Companyy Inc., 17¢ Lincoln, Boston, Massachusetls.

Dommel and Mudge, Inc., oalen, dassachuseltis,
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(ceéttnled)

Legallet Tamning Company, 1099 Quesada Avenue, San Franciscoe,
Callforaia,

Ctto H, Oppenheimer, 382 Frelinghuysen Avenue, Newark,
Hew Jersey.

Friedman Leather Company, 32 Spruce 3treet, iew York City.
The Schratter Comparny, 204 Franklin Street, few York Cily.
brighusan Leather Conpany, Inc.s 900 Sutler, brooklyn, Jdew York,
Lorits kichner, 154 wWilliams Street, New York City.

Fear end Vhite, Gloversville, Hew York.
Blodget Yenning Company, Bucksport, iiaine,

Leon, Inc., =76 Summer Street, Boston, lassachugetts.

Brandl Leather Corporation, Norwood, kassachusetis.

Cowpany, Haverville, Hassachusetta,
B, de fox Leather Company, Peabody, iassachusetis.

Paul Gailegher and Company, Peabody, ilassachusetts,

As Co Lewrence Leather Company, Peabody, Lizssachuseits,

Master Industries, Inc., 287 Hast Oth Streety, 5t. Paul,
dinnesota.

Barrett and Companyy 4o Vesey, lewark, dew Jersey.

Brightman Leather Compsny, 300 Butler Sireet, Johnslown,
Kew York.

dreman Ziegel snd Company, 99 Frelinghuysen Avenue, Newark,
Few dersey.

Surpass Leather Compnry, 9th apnd Westrmorland Strest, Fhilaodel-
phis, Jézmsylvanla.



Typigt: Hunice B. Smith



