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~PREFACE

The object in compiling this volumo is to present fo the
reader in compaet and ncecssiblo form the available informa-
tion regarding tho application of oils and greases fo leather.
Tho use of oils and greases in the tannery s as od as the art of
tanning, but in recent years the introduction of iho chromo
process has greatly complieated the matter. The literature of
tanning is eopious, but there is need of more highly specialized
books dealing with o different phases of leather chemistry and
praetical tanning.

‘This volume wil, we hope, fll this void in so far as the uso
of oila and greascs ia concerned. The matter has alresdy heen
printed in serial form in the Shos and Leather Reporter, but wo
Tave had many requests for the nrticles hound in permanent
form so that they can bo instantly availablo in evory lsboratory
and tannery Jibrary.

The suthor, J. R. Bloekey, M. Se., is a recognized anthority
in the Tnited States and Great Britain, and ns far a8 wo know
this work is the only ono publislied which gives tho particulars
of this important, depsrtment. of the leather manufscturo.

SHOE AND LEATHER REPORTER.

Boston, 1919.
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Application of Qils and Greases
to Leather

Weitten by J. R. Blockey, M. Sc.,
for the Shoe and Leather Reporter.

The Economic Use of Greases
One of the recent dovelopments of the war afeting tho
Teather trade is the shortage of the common oils and greaes used
in loather dressing. This shortage has been a gradual growth
but only reccatly has the question become acute. It haa arisen
partly from the shipping shortage but it is also due to the largo
quantities of oil which aro used in the making of guns and moro
Tecently to the utilization of certain oils and greases (which havo
bitherto been regarded as industrial materials) for the produe-
tion of food in the chape of artificia) huttor, lard and dvipping.
A large quantity of oils are aleo taken for tho oxtraction of
glyecrine for the making of explosives. The extraction of glycor-
ine docs not, howover, involve & complete ramoval of the ol
(from which it is cxtracted) from the market. Most of the
common ofls such as cod, eastor, whala, or what, are called fixed
oils, are composed of fres fatty ncids combined with glycorine.
The oil may be rogarded as o salt in the samo way as common
salt s tho result of tho combination between hydroehlovic acid
and sodn.

NaOH+HOI=NaCI+H0
1



Caustic Soda. Hydrochloric Acid. Common Salt
Glyeerine may bo rogaxded as a buse similar to causiic sod,
exogpt that its molecale contains #ir0 groups which can be
repliced by the acid groups. CVHY(OE)® o that the salt of
glyoerine and hydrochlorio acid would bo C’H(OH)*HCI=
GHICPHSE0.

The trus fats and oils are salis with glycorino as the kase
and fatty acids s the acid. For exemple the simplest typo will
be composed of ane moleeule of glycerine and threo molecules of
a fatty aoid such as palmitic acid or stoaric acid.

(P (OH) S HCTT (=S (CVEC®) 5 T20
Glycerol. Stearic Acid. Stearin

Thus palm ol s approximately composed of CYHF(C*
H90%)? which is called palmitin.

The differences between the common fixed oils and fats are
duo very largely to differences in the acid portion of the molccule.
The acid portians of the molo-cule or the freo fatty acide aro
themeelves oily or greaay substances. The free fatty acid may
bo cither liquid, pasty or solid. _TFor instanco, oloic acid is liquid
and stesric acid solid. Tho original oil s called  triglyeoride,
The names aze slosrin, palmitia, olein, ote,, and should ot be
confused with the commeroial namos spelt with an “e” such as
stoarine which may represont quite different substancos. For
instance, stearine represents soveral different materials, one of
whioh is the freo fatty acid trom stearin, steario aoid.

TThe true ofl or fat is therefore a componnd of glyeerol and
& free fatty acid,

In the saponification of ofls and fats fo make soap and
glyoerine tho proces ie bicfly one of splitting the original glyeor-
ide into its two componeats, glycorol and froe fatty acid, The
saponification may be carried out by meaus of alkali so that
instead of getting the free fatty acid itself the alkali salt of the
faity asid is obtsined.
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Tor instanae, in. tho saponification of stcarin by meana of
caustic soda the products ere glycerol and instead of alearic acid,
its sodium ealt, that is, codium stearate.

( )
Stearin, Glycerin. Sodium Stearate or Soap

“The alkali salts of the faity acids constituto the soaps.
When soda cither as caustic soda or as washing soda, has been
usod for saponifying the ofl or fat the resulting sonp is on of tho
usuol hard soaps, ond when potash hes been used as snpanifying
agent, the soap produced is o soft one.

Bearing in mind this briof ontline of the composition of
ails snd soaps wo oan go back to the sentenca in the opening para-
graph, in whidh it waa stated that in the removal of the glycorol
trom the ofls and fats, the whole of the oil was not removed from
the merkot. The remaining portion of the oil, that is aftor tho
removal of tho glyacrol, may be placed in the market as soap or
ar frea fatty acids. latter form they can bo usod as ordi-
wary ofls and greases, and thia is one of the means whioh hav
been suggested to overcome the diffllty of the shortage of ordi-
vary ofls and groascs.

Some of these fatty acids have been used quito succosafully
in Jeathor drossing for many years paa, for instance atearic acid
s a white hard aryatalline fat and is sold aa stearin, This form
of stearin must not ho confused with other types of grease whiok
aro sold as stearine, c. g, wool greaso stearina which is obtained
by distilling crude wool grease with stenm and soprating the
diatillate into o Tiquid oleino and n solid stearine which may be
pele yollow to brown in color and has  haractaristio odor. 1t
conaists largoly of free stearic and palmitic acids. Stoaric acid
itsal in colorless and almost odorless and bas been used for year
48 a constituent of drum stufling mixturcs,

Recently, owing to the groat nod of glyeorol, othor soureas
have been tepped so that many forms of froc fatty acids aro now
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available for industrial purposes. Whale oil is now treated for
the removel of its glycerol and the whale oil fotty acids is put on
the market. This material is semi pastry and smells of fish oil,
1t is important that experiments should ba conducted upon this
‘moteris] and means devised to utilize it in place of somo of the
ordinary oile. Thero scoms o resson to doubt that it could bo
successtally used as o component of drum stuffing mixtures, It
it is thonght tht the fatty acid will not have the same feeding
propertics on the leathor fbres as tho original oil it might b
poiuted out thst in chamois Jeather making, in which the foeding
‘properties or combining qualitics of the oil are more neccssary
Hhan ia any other form of leather dressing, sinee the process is an
actos] oil tannsge inwhich the oil actually comhines with the filre
of the skin, in this caso it hes been provod that although cod
oil and whale oils avc slmost invariably used, yet the effect is
dno o the fatty acid portion of tho oil and that the offoot pro-
duced i chamoisivg can bo brought sbout by moans of fatty
acidg alone,

Other fatty acids besides thot from whalo oil which are
available end which e Jkely to be successful in Leather dressing
are the fatty ocids of cod il and castor oil. The most likely use
for theso msterials is 06 contituents of drum stulling mixturcs
ond cven as hand stufling dubbins. In the former cose, particn-
larly when large quantities of grease are incorporated in the
leather, the main factor of success is not so mnch tho nature of
tho companents of the mixture s the constituenoy. - Some of the
drum stuffing rocipos whick are often given in trado journals or
kept a8 seenct processes, may contain s many os five diferont
matorials. 1t is most likely that theso zeeipes hav been devised
by purely ampirio meens or by sccident and that & mixturo of
similar consistency but made from only two or at most three
‘materiols would be just o8 successful. It may be something Jike
the fesrsome recipes one comes across for sossons and finishings
in which ten or twalvo materials may figure, somo of which may
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bo quite wortbless mnd ofhers may actually noutmalizo one
another's eflocts.

It is cerfain that most of these new meterials could be sue-
cesstully used fo replace some of the matorials commonly used in
drumstuffing but which are likely to be either very searce or un-
obtainable. In order to be able fo economize greases it will bo
& belp to understand he objects of applying grease to leather and
the funotion of the gresse.

Origin of Application of Oils to Leather

In prehistorio times we know that men used skins of animals
for clothing and it is very likoly that he treatment which these
sking received was one involving the use of oily substances. It
would be found by constantly wearing o skin or a fur thot the
paris coming moetly into contact with the body would bocome in
time the softest. Tho grease from the perspiration cxcreated by
tbe body would become absarbed by tbe skin and by tho constant
bending backwards and forwards of the ekin with gradusl ac-
cumulation of grease from the body the skin would become soft,
supple and strong. This was probably the origin of onc of the
estlicst methods of making Jeather, o of convariing putrescible
scing into somothing soft and perms
bacome & speeial one and instead of trusting to groao from tho
body, a special means would bo adopted to incorporats tho grease.
Tt would ot be a vary distant stop from the nbovo to the process
of amearing the skins with gresse, obinined from the rest of tho
animal, and of bending and knceding {he skins so trested. Ono
of the ery earliest references to the art of tanning s aetually
o doscription of an cil tannege. Tt ocours in Homors Tliad
and compares the strogglo between tho Grocks and Trojans
to “A man stretobing a hugo oxhide sodden or drunken with
slippery lard.”

Tt is therofore ovidont that tho use of ofls in loathor making
is & vary aneiont one and that a sabisfactory leathor can be
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‘made by the use of them alone. Other methods of con
sking into an imputresciblo form were probably diseove
aceident, For instance infusions of leaves and barks
probably be found fo have preservative properties. Skins
e found lying in forcst pools in which leaves and bwigs an
trees would be rotting and such skins would be for
be moro permanent than ofhere.
This waa probobly the origin of the ordinary vegotab
iing process. Knowing tho effect of grease on the raw sl
would not be Jong beforo the effect of grease on vogetable !
wes tried and found to be |uc<se:|(||l. Applm] to skins
hod been immersed i infusions of leaves, ete,, i. e., o veg
tanned lesther, it would be found et sh voming produ
softer, more piable end stronger than without, the ofl or g
The early methods of converting skins into something mor
‘menent, that ia methods of tanning, had thercfore, the
ob]ctln a8 the modern process, although the lattor aro &0
plieated.
This short historical outline may servo as un introde
to the question of the aim of applying oil to lenther am
tunction of the oil.

The Function of the Oil

In the origina] process, which finds a very closo parall
the modern manufacture of chamois leather the oil was us
an aetusl tenning agent with no othor material necessa
complete the tannago. In these eases the aim is an actual
bination Letween the oil and the skin fibre.  Only truc ofls o
typo already dosoribed are capablo of being used in thi
This will includo most onimal (both marino and terrestrial)
vogotablo oils, and fats such as tallow, cod ol olive oil, mit
oils, could not bo used for this purpose. Tho procoss s a s
Tong one. The oil or fat is first applied liberally to tho ¢
nowsdays in chamois leathor dressing in fallr stocks and
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ins worked about vory thoroughly. This forces the oil into the
s which are then ung up in o warm place. The oil under-
goes o chomicol change, which s sccentunted by packing the
worm skins in boxes or tubs. This treatment of applying ofl,
kneading, hanging up and packing in tubs moy be repeated unil
the desired offect is obtained. The ol is split up during tho
process and semo of the produets of this splitting up combine
with the skin fibre and produce the oil tannage. Past of tho
effeet. i8 cortainly due to the formation of such substances as
sorolein which is tho eavso of the penotrating smell produced in
chamoising and which resemblea formaldehyde. The propor-
tions of the ofla which are absorbed by the skin are removed
cither by pressing or washing and conatituto degras and sod il.

The chemical changos in the ofl are only brought abont
slowly so that the process is not one of a fow minutcs or hours
a8 is tho case in tho process of drum or hard stufling.

The above is the object of the oil in a Lrue oil tannago and
of conre only oila which are capable of undergoing such chom-
eal change such as cod oil can bo used for  straight ofl tanmage.

Mineral oils for fnstanco undergo practieally no clings
and ore vory rosistant both to atmospheric ond. ohemical
influences.

Tho effeet prodiced in a true oil tannago takes placo to &
cortain oxtent in other processos in which ofl is appliod to leather
but in which the oil is ot tho main “leothering agent” For
instance in the oiling of the grain in tanncd leather Lofore drying
& certain combination occurs between the oil and the leathor.
Similurly in stufled lenthers the amount of greaso which can Lo
‘emoved is usually less than tho amount which has actually boon
incorporated.

This offeot therefore of an of) tannage or combination bo-
twoen the oil and the loather fibro occurs in most proccsscs.
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The Object of Oiling the Grain of Leather
Apert from the alight oil tannages just outlined, the object
of applying  thin coat of oil to the grain of tanned leather in
{he wet state before drying out is to maintain a better color and
also o produce o grain which will not erack on bending. Thic
oiling of tho grain is given to most leathers which do no recelve
o speeial process for incorporating gresse. For instance, col
Teather usually receives n light cout of cod oil before drying ir
order to lighten the color. I{ also makes the grain less liabe t
erock and allows o higher degreo of polish to be given to th
loather. This polish is obtained during the mmng m, olliny
and brushing processes and lenther which has roc this
Tayer of ofl on the surface, is much moro highly recepuvn of
smooth grain than leather without oil. Tven leather which ba
to be eurried, that is (o be given n spocial process of incorporal
ing grease, ia usnally given o coat of oil in. the tuned state i i
Toather is to bo dvied out heforo beiug dresscd. Thus split hide
and drossing hidea which are (o he driod in the crust aro usual
given a cout-of oil on tho guain in th tannod state.  Of courso
the leather is to be drossed at the eame placo os it is tanned the
i ot tho stmo need t dry out the leathor in the erust form ar
thorefore no need {o oil the grain. A vory large proportion «
leather is, however, tanned and dressed or ewrried at differc
‘places and in all those cases o coat of oil is applied hefora dryix
out. This will apply to vogotablo ealf nkmu, dreasing hides, ep!
hidos aud orust vogetablo Toather in gener

Improvement in Color

Onc of tho main objeets s to produco a botter color. 1f &
similar picses of vegotablo tauned leathor were dried out, o
coatod with oil and the other without oil, without special eare.
the drying it would be found in nino enses out of fen that |
oiled pioce would be of better color than tho other ono, H
does this arisa? 1t is almost cntirely a easo of tho surplus &
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ning matier contained in the leather. In all processes of veg-
etable tanning more tanning matters are absorbod by the lenthor
then are actually combined. This would be cvident if loather
ware placed in cleao waler. Very soan the water would becomo
colored caused by the diffusing out from the leather into the
water of surplus or “unfixed” tanning matier. Thero s a cor-
tain proportion of this unflxed matter in ll vegetable leather
snd it is this which conses an unoiled leather 1o be darker than
an oiled lesther, and the higher the amount of this unfixed
matter in the leather the moro pronounced is the differcnce bo-
tween the color of oiled and unoiled leather and therofore the
‘more urgent is the ailing of the graus. For instance, a sumach
tanned sheepskin contains perhaps as litle excoss or unfixed
tonning matter a3 any vegetakle tnuned leather, and this will
dry out almost a perfect color withont any oil. A lightly tanned
dressing hide, say tanned largely in weale gambier liquors, oon-
tains rathor more unfixed tonwin thau o sumach tanoed sheop-
skin, and the ot of ofling tho grain hefore drying, is ratber
pronounced, altheugh by drying very carcful it ia possiblo to ob-
tain & fairly good color. At the other extrame, inko o heavily
tanned sole or balting leather, which may contain. up to 25 par
cent of its total weight of wnfixed or soluble tanning matter.
1t such lesthor were dried out without oil on tho surface the
eflect on the color in most casos would be disastrous. Tho odges
af the Jeather would be quite black and tho grain quite irregular
in color an well as being easily eracked in bending. How doos tho
surplus or unfixed tannin affect the color so adverecly, and how
does ol on the grain improve the calor? Tho bost explanation
would be obtained by the simplo exporiment of dipping oo end
of u long pieco of filter or blotting paper in o tan liquor and
Jeaving tho upper end. exposed to tho air. Tan liquor would bo
drawn by capillary forces up the paper. Drying would take
Place and the upper portion of the paper would rapidly becom
darlc and almost black. ~This is duo to cvaporation or drying
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of the tan whilst cxposed to oir. Oxidation oceurs and the color
is durkemed. A similar phenomenon ocours in the drying of
leather containing cxcoss of tan. The water evaporates from tho
surtace aid Jenves o layer of tan which bocomes oxidized and
darkened. 1£ water could bo evaporated from tho surface with-
out bringing with it and depositing o layer of tan, that is if all
the tan conld be maintained in the interior of {he leather and
water alene evaporated from the surface, the color of the leather
itsolf would be maintained. This is the funation of the oil, By
covering the cleen wet grain surface of the leather with n flm of
oil, cvaporation is setarded from that side and encouraged from
the fleh side on the unoilod side, nnd the evaporation or drying
which does take place from the grain sido is nol attended by the
coming to the surface of u\rplm m\nu ng matler which would be
oxidiaed and dsrkoned. The eolor of the actual grain of the
lonther itsolf is therefore obtained. This ia the function of the
oil in maintaining a good color when applicd to the grain of wet
tanned leather.

Effect of Oil on Tensile Strength and Preventing
Crackiness

The tensile strength of leathor is the rosistance which the
Toather exerts agaiaat tearing or breaking when strotched. Tho
crackinees of the grain is purt of the same question. The
irongih of Tt s measaeed by meking a elean cut down the
middle of a strip of the leather and by pulling the two adjacent
ends in opposite dircetions until tho leather cither breaks or
tears. This is dane in a machine eapablo of measuring the pull
exorted. The erackiness of course is ot so enpnblo of quanti-
tative mossurement. but is usually merely tosted by hand,

Tho cffect of oil on theso two things is very marked, It
comparative picces of loather be dried out, one with oil and one
without messurements (cither qualitativo by hand or quantita-
tive by machine) bo medo on the dried picces it will be found
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that the piled oues are much more Tesistant beth to tesring and
to oracking. With o lightly tanned drossing hido the cffect ia
‘most marked cven with a small dressing of oil. A great differ-
ence will also bo noticed in the way in which the two leathers aro
cut by a knife. Tn one case tho ontting is harsh and dry and in
the ofher with the oil the outting may best be desoribed a8
“choesoy.”

Quantitativo measurements heve boen mado of the effects of
different amounts of grease and oil on difforent kinds of leather,
only & summary of which can be given horo. The cffect of add-
ing varying quantities of grease to tonned leathers is 1o incrense
the tensile strongth. As the amount of grease is inorcased the
tensile strength incresses and 65 a gonerel rule tho higher tho
amount of greaso the greater the tensil sirength, other things
being equal. The effoct varies vory considoratly both as regarda
tannago and also the nature of the grease. Other things uch as
the mount of mldhur in tho lother 1 affot tho guestion and
it may be that in some processes where oxtra groaso is corporated
in the loather the amount of moistare may bo roduced and the
temsile strength reduced.

This inereaso in the tonsile strongth is duo porhaps to two
things, lubrication and separation of fibres. When the web
Teather is driod in contact with oil the lottor penctratos into tho
Teather and coats tho fbros with a film of oil nd at the soma
timo maintsins the bxes in a very finely divided state. Tho
effect of coating the fibre with a thin film of ofl can bo illustrated
by intermeshing the fingors of both hands ond trying to pull tho
bands spart. 1 the fingers be dipped in soap solution thoy will
lido over one anothor much more readily, A simile thing oo
curs whon the fibres aro coatod with oil. The
lide over one another mnch moro readily withnt tearing, and
this makes tho leather much strongor and moro pliable. Tho
strsin of tearing instead of being horno by isclated fbres is, in o
way, passed on, 80 that the resistance is increased considorably,
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The action of the il in splitting up and separating the fibre
‘bundles into e fincst fbres will also operato in inerensing the
resitonce to tearing. Tor these two purposes it is essential
that the oil should be sbeorbed by the leather in & wet state. The
effoct is not at all the same if the dried out leather is oiled. The
inarease in the fensile strength is not at all appreciable compared
with whe the ofl is applied o the we leather. Thia fact of
course renders the incorparation of the oil 2 much more difficult
rocess then it otherwise would be. ‘This muight scem to be dis-
proved by the so called dipping or burning in procss in which
dry leather is dipped in ot melted grease or oil or in which the
Tiquid ol or grease is applied by hand to the dry leather. This
‘methed of incorporating grease in leather has other objeets than
increasing the tensile strangth, snd whero it is applied without
amy other treatment the tensile strength ia not markedly im-
proved. But in most eases after the dipping process, i. o., after
the dry loather has been immersed in and filed with the grease,
the leather is subjected to treatment which makes this proccss
mero or les similar 4o offer proccsses of inaorporating gronse.
This trestment neually inoludes drumming or Smmersion of the
Ioather in warm water &0 thet both water aud grease aro presca

in the lesther of the some time. In the final drying out of Y
Loather the same proccss will ocour as though the il or greass
‘had been applied to the wet Leathar so that tho apparent paradox
o

pesrs.
The effect an the calor s in the sume eategory us that on tho
tansile strongth. If the oil bo applicd to the dry leather instead
of improving the color, it will bo darkened. This will be osused
by the Jack of proventing the accumulation and datkening of tan
on tho surface and also by the actual darkening offect of the cil
iteelt. By applying oil o the grain of the dry lealher instead
of panetrating throughout he leather it will remain on the sur-
face and produce the seme offect 15 oil will stay on a piece of
paper or cloth. This ia not due to the notual coloring mater in
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the oil and not a strain in the real meaning of the term but ia
due to the effeet on light reflcction.

When @ spot of ail is placed on white paper the darkening
is due to the reducod reflection of light, Instead of having a
rough surface which reflects o large proportion of the light fll-
ing upou it this film of oil only presents a smooth surfaco. The
area of the surface is very much reduced and the light insteod
of being reflected is largely absorbed.

The effect of the aren of eurfsce on the amount of light
reflected and on the color of a substence may ho illustrnted by &
erystal of ehrome alum. A large erystal of chrome alum will
appear almost, black but by griuding it to varying stages of
finenoss of division the powder will appesr olmost white. It is
o similar effect whieh makes an ofly surface dark.

When therefore oil s applied to loather to improve tho
color, it is applied to tho wot leather so that it is absorbed and
‘penetrates the leather.

In the after treatment of leather which has heen stuffed
by dipping, slrwady lrifly mentioned, ane of the change thsk

will oceur is that the flm of oil or gresse on the surface if
broken and therefore made to refloct more light.

This is achievod by drumming and the action of tho water.
When o piece of lenthor, which is dark coloved through tho
‘presence of grease on the surface, 8 sharply hent it usually
results in lightcning of the color particulazly if the darkness s
due to a solid gresse and not to liquid oil. In this case tho
bending of the leather breaks up the greasc ou the surfaco.
Similarly it the grease from the surfaco bo removed by o
solvent the color will b lightaned.

The question of color i a very important. one in many
Teathers which are stuffed and it fs dependent upon the factors
Just outlined. Tt s ot always the smount of grease in a leathor
which makes it dork or ight. A lenther containing littlo grease
sy be darker than ono containing much grease. The color is
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due to the prosenco or absence of & 1m of oil on the surface end
to the fineness of division of tho oil or groase at the surfaco,

A word might here bo said of tho effeet of tho color of the
oil on tho laather.  Cansider for exampla the color of mincral
oils. "Mhis may very from o Jight clonr transparent colorloss il
to a dark groen oil transparont in thin films

It is often thonght that. tho lightor the il the lightor wil
bo o leathor to which it is applicd but this i only b within
vory narrow limita. If the two cxtremes of mineral oil are
taken ad appliod to wet loather and tho leather dried out ths
difference in ocolor of the final leather will be almost ingp-
‘prciable.

Th il will luvo pencrated tho leather and will not have
loft o film an tho surface.  Of comrso it s poasible for ofls them-
selves to contain coloring matier and the uso of sch would
darkon tho color.  Inferior qualitics of cod il may also cxus
staing, but Uheso avo nsually in stroaks of darkonod color. The
atronks aro ot duo so much to coloring mattor in tho oil bu
o the fact that tho ol is not quilo homogencous. Tho stroaki-
noe is most appnront when tho oil has moro than a fair prpor
tion of fools (tho som solid doposit which scparatos to tho bt
tom o the o), the amount of which inerencs as tho fomperaturo
falls and vico vorsa diminishes as the temperature riecs, If
such an oil bo applied to the surface of leather (and it is only
in such cases and not in drum stufling ihai the sireaks are
noticeable) it may bo quito topid when appliod hut th foots may
saparato out beforo the loathor s dry or bofore tho ofl has pen-
elrated and 0 lonvo nn oxcossiva amouat; in certain places thus
cansing strotkines.

“That tho improvamant. of tansilo sirengéh is not duo to
Iubrication alone as is somatimes thonght is proved by removing
the greaso. This if loathor bo curricd and fhen tho grease
romoved and (ho tonsilo strongth of tho leather bo measured
(1) beforo currying, () aflor currying, (3) after yemoval of
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the groase, it will bo found that the tensile strength of the leather
sfter romoval of grensc is higher than the original leathen
although of course not 13 high s the leather with the gresss in.
“This shows that some othor factor besides lubrication plays &
part in increosing the tonsile strongth. "Ihis other factor s
either the increased scparation of the fibres or an aotual ofl
tannage.

Prevention of Crackiness
On bending lesther, grain outwards, it is often found that
the groin opens or eracks. This mothod is often applicd as &
test of quality. Tor leather which will be subjected in usoge to
 bending strain tho test is of course cssontial. Tor instance in
leather for boot uppers it would be fatal to have a leather which
would crack when bent, But in many cases tho test is applied
to leathor which is not snbjoct to bending and i which the valuo
of the test is not easy to dotermine. For oxampla in solo leather
it is not easy to see what relation therc is between crackiness and
wear, The boot sole is never likely to be bent so much that o
exack would develop, but in most eases the oim fs to produco a
ather which will not crack.
of the main methods by which this aim is achicved is by
the applicstion of oil to the leather, oither to the surfaco or by a
more complete improguntion. The effect is the samo as that
desoribed in connection with tensilo strongth, that is, tho resist-
ance to erackiness, like the resistanco to tearing, v inerensed
by the incorporation of oil ond grease. In the came way nlso
must the ol be applicd to the wet leather in ordr to increaso the
resistonco to cracking, 1f o picce of leather which cracks on
bending ho taken ond oiled on the surfaco whilst the leathor is
wet and then dricd out and finally the greaso removed from tho
dried leather it will be found thot the final leather may not crack
at all or ot any rate not 80 oasily e the original loather but moro
easily than before tho removal of tho grense. The offoot ia there-
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fore similar to that which causes the inercasod tenilo strength
and is due to two things, the lubrieation and the separation of
the fibres by means of the oil. Tt is not dillealt to conncet the
two things snd to see that the question of cracky grain is largely
one of tensila strength, not o much of he whole leather as of
fhat near the aurfaca. o or three factors govorn the oracki-
noss of leather hesides the question of tensile strength or of
presence of groase.

Effect of Thickness of Leather on Crackiness

One of tho factors s the thickness of the leather. Tt in
obvious that the stoutcr the leather tho bigger is the strain
which the outeide of the leather Jus to withstand when the
leathor is bent. The dislocation or streteh of the surface of
the leather and the tendeney to crack are much greator when the
leather ia thick. ~Contrast the relative strains imposed npon the
graina of a picce of stoul sole lathar and o skiver when bent
double.

'This should be borne in mind when comparing leathers of
different thicknosses and seems a strong argument against apply-
ing the tost of crackiness to such leathers as for solo purposes.

Effect of Moisture on Crackiness

Nothing affcts the case o ofherwiso with which a leather
erscks on bending os the amount of moisture contained in the
Joather although the point is often overlooked, rtolasly by
buyers of lesther, Many lesthers which in the ondinary con-
dition are quite free from eracks would if dried, orack very casily.
Tn fact very fow leathers would not arack at al 3f the leafher was
complly dry. (It might bo poftad ot tha oxtinary e
etable tanned dry Jeat \y contain anything from 10 to 20
per cant of ot g e Tntes ustally containg
rathor Jos.) Tho cffeot on tho leather of removing a portion of
this maisture s very marked. Tt is, howover, extromely diffeult
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to remove all the moisture Tequiring many houre at a tempora-
turo of boiling water. In the ordinary conditions of a tannery
it is ot poesible to remove more than a small portion of this
moisture, and cven in the hottest drying roome or stoves the
smount of moisture left in the leather is usually 63 much ng ten
per cent. The expressions which are used in tannery practice to
deseribe drynoss such ns “bone dry” are thereforo only xelative
and not abclute,

The moisture naturally present in the leather playe a very
important part. ut it the Jenther would be mueh harder
nd would, to nse a tanner’s oxpression, have had the nature
taken out of it. Ono of the most marked offects is on the fon-
dency to ernck. By removing a very small proportion of this
containod moisture the surfaco of the leathar becomes mora brit-
th & vy ]l o e of molts ey p-
duce a very markod elfeet on the tondevey to mck. Th
omtimes th sv . T a1 i ht 1 s 1
coms from the fiual drying rooms moy erncl quite cnsly, bt by
eaving it in the wazahouse, that is in @ cooler and more moisturo
Iadn amogghere i sowl aborls mltars i th tndeosy to
crack may disappesr entiroly.

One method of romoving the tendency ta ook which is
often adopted is that of buffing. By removing a very thin shav-
ing from the grain of the leather, it is often possiblo to provent
eracking or opening of the grnin.

Hand Stuffing

So far only the method of npplying oil to the surface of
wet leather hee heen deslt with although other methods have been
mentioned. The method which comas most olosely in principlo
and in effeet 1o tho method of ofling tho guain is that of Land
stuffing. This diffore from the oiling of ihe st of tho
Josthor merely in tho point that instead of il & poeto or
dubbin is applied. This dubbin is mado o wld it and
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Jiquid ol for xample the commonest of all dubbiza s composed
of approximately equal parts of cod oil and tallow. By molting
the tallow and addivg the cod oil thereto and then allowing the
mixture to cool with repeated stirring a pasty, almost homogene-
‘ons mass resulis. This i o type of the materials which are veed
in hard stuffing, As beforo, the grease must be applied to the
ot lenther.  This is carricd ot on tablos, tho workman having
the loathor before him with the dubbin ou one side.  The dubbin

rface

{tin parts rathr more of the mixture if necessary. The leather
is then bung up to dry. The whole of the greose does not
‘penctrato into the leather 58 in ailing off. Only the liguid por-
ion of the dubbin penctrotes lanving the horder portion on the
outside. When the loather is suffeiently dry and when the oily
portion has panctrated the stiff portion of the grease remaining
on the surface of the leather is then removed by slicking oft In
yrinciple, the process vacies very littlo from that of oil. 1t
iffers, however, in this important respeot, that the amount of
cil which can be incorporated by one opplieation is so much
ligher in hand stuffing than in ciling. By making the oil in a
st form & much lsrger quantity of it can be held to the surfacs
of the leather thon when applicd in liquid form. Instead of
‘running off as it would if too much liquid oil were applied and
the leather then hung up, the pasto adberes to the surface and
a8 the leather drics the oil s gradually absorbed from the dubbin.
This method, therefore, is appliod where it is required to incar-
porste more groase than by oiling only. ¥or exomple, it is not
e for salo leather wharo the objeet of he oil is mainly to give
improved calor but is used for such leathers as harnoss and balt-
ing. By this process only liquid oils are absorbed by tho leather,
6o that the omount of oil which can be incorpornted by the
Ieather without. the latter foaling or appearing greasy is strictly
lmited, for it should be obvious that if a solid grense could be
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taken up by the leather it would be possible to have much larger
quantitics in the leather without producing gressinoss thas when
liquid oil alone is used.

The same factories play a part in hand stuffing s in oiling
in the production of increased tocsile strongth. As it in uzed
for harness ard belting the question of color docs not always
e and the improvement in the color by hand stuffing is not
50 prominont as by oiling. Thie is duo to the fact that more
grosso is absorbed and that the surface of the leather muy he
vory rich in oil which provents the lightest possiblo color from
boing obtsined by the oflect on light xefloction us already
deseribed. The darker color js due not to tho leathar tself or to
the tanning matter on the surface but to the presonce of a film
of oil. Since more ofl is absorbed the cffect on the tensile
strength is also more pronownced and, theroforo, the method i
nsed for such purposes as bolting and harness leather where tes-
sill strongth i6 a prime consideration. Where extya amounts of
oil are derived in the losther, the dubbin may be applicd to both
sides but this, of course, rotards tho drying considerably.

“Tho dubbins are always composed of liquid and solid fats.
The function of the oily portion has already been described. Tho
part which tho harder portions play c. g. the tallow in tho ordi-
mary cod oil-tallow dubbin is eally a subsidiary ono. Very lit-
tle of the tallow itself actually penctrates the leather.  Tts main
function i to serve as . stiflening medium for the cod oil s0
that a larger amount of oil can bo held in contact with tho leather
than would othorwiso be poseible. 1f the tallow contains any
liguid portion this will, of courae, be absorbed by the leathor. 1t
the tallow moroly eorves as o stiffenivg modium. it might b
thought possiblo Lo vac it ovor and over again. 1t is not, how-
‘evar, oftan wise or possible to o this, it is much battor to discard
the table groase (the grease vemoved by slicking off tho harder
sesly portion) for hand stuffing purposes and to utilize it for
drum stuffing or other purposes. Changos ocour in the tallow,
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for instance, it becomes much dorker in color end cannot satis
Iaotorily be nsed ovor and over again although it is quito fessible
to use it two or threo times,

Tiitherto there has been great prejudice against using any
other moterials than cod oil and tallow for hand stnfling but it
i quite possibla to use other materiols auccessfully and with ths
present shorlage of oils and greases it may bo necessary to devise
now mixtures. That tho tallow ia nol cssentil can be proved
by using any olliee material which will serve s o stiftaer for the
oil. For example, n paste can be mado of eod oil £nd come other
‘material such a6 Fronch chall which can be applied qito sucoess-
fully os o hond stufling dubbin. In such a cose the oil lesves
tho chalk on the surfaco and this can (hen bo removed almast
unchanged. ~All il ie really essential is that the two ot
should form o homoganeous pasio which will adhere o t
face of the ethor i tht ono of the material should be tiqd
and tho othe olid. A mere homoguncous paste alone is ot
aullcient, thus vaselino or petrcleum Jolly which is quite homo
#ancons ond smoolh can bo applied to {ha leather as a pesto but
it docs nol split into Lo companents, tho liquid penotrating the
loather and tha eolid remaining bohind. Tf an attempt were
mado to hund stall with vaselino alono tho resulting product
would be unentisfactory, vory little oil or grense would heve
‘penctrated tho lonther and thero would bo loft on the eurtace ¢
grensy mags insiend of o hard portion eapable of being removed
hy tho slickor leaving the grain cloar and freo from grease.

stofling has ono advantago over other methods of
incorporoting grenso and thal e that tho amomnt of greaso car
o varied in differont purls of tho leather. For example, in s
piceo of leathor which is very unoven in substanco the thick part
will xequire moro greaéo than tho thin pats to mako 8 wnifor
rosult. This can casily bo achicved by putting o thicker lyo
of dubbin on the stout placos. A skilled man knows how to reg
ulate tho amount of dubbin on various parts of the leather &
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allow for various eubstances and difforent dogroes of softness in

the finished leathor. The disadvantages are that the process is

very slow and that the amount of grease which can be incorpor-

ated is low compared with the methods of drum atuffing. When

Toathar is to be sold by weight the latter point is of great moment.
Drum Stuffing

TThis method differs in principle from those of oiling and
hand stulling. Tt is in fact a modification of the process adopted
in carly times of forcing greases into loather which was men-
tioned at the beginning of thia articlo and which is similar to the
‘modern method of oil tannago as illustrated by chamois leather
menufacturing.

The method in outline eonsists of churning tho dump
leather in & drum along with ofl instead of applying the oil to tho
et Toather and then drying out 5o that the grense penctrates
us the leather dries, o process which may tako days. The grcase
is actually foreed into the leather in a fow minutes without the
assistence of drying. Tho stoutest leather can b dramstufted
in half an hour.

1t i very rarely that Jiquid ofl alono is vaod for thia pur-
poso, bocausc this could be incorpomnied by the leather quite
cuily by other means, either by oiling the surfaco or by the
procesa of fatliquoring which hus yot. 1o L described.

uffing ia almost invariably vsed where it is desired
to incorporate in tho leather not liquid oil but something much
harder, 'The greaso taken up may vary from  substanco which
ia almost liquid to & very hard wax (at ordinary atmospheric
temporatures). Thin of Gouree cannot ba achicvod cold and it is
the use of heat which distinguishes tho proccs so much from
those alrendy described. Before the grease or wax is taken up
by tho loather it must fixst be Jiquid, By drum otuffing, greaso
may bo taken up which at ordinary temperature is solid, it is
thia povsibility of incorporating eolid grenses that opens up such
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wide modifications. It is obvious that if a grease, whieh is solid,
esn he sbsorted by leather & very much largor quantity can be
taken up without the leather becoming greasy (to the feel or
appearsace) than if lignid ofl were sbsorbed.
Outline of Method of Drum Stuffing

A alveady mentioned the wse of heet is necessary in drum
stuffing. It is therelore necessary to use some meas of applying
fho hot melted grease to the leather. This is nebived by spesisl
drums which e shaped like ordinary tanning drums, but differ
in tho fact that there aro means of warming tho drum. This is
done by driving hot air through. A special apparatus is st-
tached to the side of the drum consisting of steam pipes over
which sir is drown by means of a fan aud driven inlo the drum
through the exle. By regulating the steam pressure it is pos-
sible to vary the temperature of the drum from atmospherie tem-
perature almost to that of boiling water. Very often in addition
to the hot air apparatus it is posible to blow live steam into
tho drum. This is o moro vapid mothod of warming up the
drum, but is Dot often used whilst {ho leather is in the drum.
Steam is usuelly only blown inlo the drum before stuffing to
heat the drum ifself. Having made the drum werm the leather
is then cutered aund the drum. tumed for  ghort iime (10 to
20 minutes) with the hot it going through, This is to warm
tho lnther to the desired temperaturo bafore tho grosse is put
into the drum. Otherwise it the melted greese wero poured
into the drum before the leathor was hot enough the grease would
b cougealed. When the leather is sulficiontly warm (znd this
can bo indicated by o travaling thermometer, that is, o ther-
momeler with its bulb inside the drum, but with its index scale
visible from the oulside) the melted grease is added through the
sxlo whilsL the leather is being turned. The grease is previously
melted to the desired temperatura by heating in steem-heated
jackoted psus. Tho drum containing the loather along with the
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melted groaso s turned for another half hour or s, when if the
work has been satisfaotorily carried out and the conditions cor-
rect, the gresse will have boen all tsken np by the leather, If
the grease has not been properly taken up the drumming is
continned. The leather may then be removed from the drum
and procead to the next process, althongh many drum stuflers
prefer to run the leather for a time either with the deor off, or
‘where this is not possible, by blawing cald air throngh, (In
drume with the door in one of the ends, that is one of the flat
aurfaces, it is pessible to Tun with the door off, but in drums
with the door in the periphery it is not possible.)

This cxtra turning allows the leather to cool somewhat and
often allaws any surplus gresse to b absorbed. This further
sbearption may be due to contraction of the grease in the leather
produced by cooling ot to a slight drying action caused by
change of nir.

Tiio above ia a brief outline of the usual methods of drum
stuffing the details of which may vary very considerably. Such
things 0a temporature of stuffing, amount and nature of tho
stuffing greases, the condition of the leather as regards moisture
the previous history and treatment of tho leather all play an im-
portant part in the auccess and effocts of drum stuffing.

There is one other method of drum stuffing which is some-
times practiced, more especially on the continent and which is
worth a briof mention. This consists of applying the grease to
the leather on tho table and then drumming the plastered leather
in a heated drum wntil the grease has all been absorbed. It is
‘nsuslly claimed hat this mothod gives the Joather a batter color
than when atoffed in the nenal way but it is probably duo to the
fact that a good deal less grense is tokon up by the leather in this
way. 'The mothod certainly hag nothing to racommend it from
tho point of view of simpliity or saving of time and when high
yields are desired it cannot bo compared with the more usual
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plan of warming the leather in the drum and then Tunuing in
the melted grosse through tho axle.

Influence of Temperature in Stuffing

Obviously the femperatuze must be high cnough for the
stuffing gresses to bo molted. 1t the latter is ouly past it will
bo impossible to drum in the whols of the greass. Only the
liguid portion will bo ebsorbed. The temperature s therefors
based partly upon the melting point of the grease ond must bo
of least at such o point that the whole of tho grease is liquid.
A the temperature at which greases melt varies very much it
follows that the tamperaturo of stuliug may vary. It is also
obvious that the more fluid the meltad greaso is the more readily
will it be absosbed, and tho higher the temporature the more fluid
s the grease. There are, however, limits fo the temporoturs
which cen safely b vaed, the effect on tho leather being the
determining fsctor. Leather will not withstand too high a tem-
perature. As the tomperature is roised the leather will begin at
& cortain point fo show signs of burning or scalding such as
curling and shrinking. The temperuturo ot which the leather
boginh to be adversely offceted depends upon tho kind of leather,
tannage, smount of moisture contained therein, ele. Some tan-
nngu ‘are much more esistant to high temperatures than others

us, faking the csse of vegetahlo tomned leathor fivst, mos!
lenth(-_v will withstsnd o temperaturo of 120 degrees P whils'
some wil be slightly sealdod ot 160 degrees T ond the majority
of well-tanned loathers only begin to perish ot 160 dogrees ¥
These are oll in the wot state. Dry losthor will withstand mucl
‘higher tempersture thon the some leather in the wet state anc
the drier the leather the mors resistant it is to heat. As th-
Teathor hos to be stuffed wet the temperature at which the lesthe
s safo must not be measured on tho dry leather. As tom
‘greases ore only reolly fluid at higher temperature then those o
which tho lesther bogins to perish they cannot bo ueed in drun
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stuffing. It is for this resson that the procass of dipping the dry
leather in molted greaso is sometimes adoptod, when it s desired
to incorporate in the leathor a very hard groaso of high molting
point, that is a grease that could not safely be incorporated by
drum stuffng. This point of dryness will be referred to agein
when dealing with the process of burning iu or dipping.

The extont to which tho leather has been tanned olso has an
influcnce on the effect of temperature. A leaher which is under
tannod or foo lightly tanned, will not withstand such a high
temperoturo as 8 well-tuunod lenther. This is particularly the
caso when the leather hos an undortanned or raw streak in the
center, The outside well-tenned portions wil bo safe, but the
inner portion will be ruined ot & much lower temperature than
would otherwice be safe. The offoct of this on the unfinishod
Teather may not be very apparent to tho eye, but tho tensile
strength of the losther as a wholo will be lowerod and if a section
bo cut it will be found that the contre shows sigus of scalding.

Tt is sometimos said thet an overtsnned leather will not
withstand os high o temporature s & merely well tanned loather,
but this i probably due to the fact that en overtanned loathor
has neually been tenned without as mueh oaro as and also more
quickly than & ressonably well tanned leather.

Chrome tauned leather will withstand & vory much higher
temperaturs than vogotoble tanned leather, both in the wet and
in the dry state. Tor instance, wall tanned chrome loathor can
be boiled i water without the fibres boing dostroed.

This sllows much bigher temporature to be usod when
stuffing chrome leathor thon vegetable loathor and consequontly
much harder and ighor melting point groascs can bo nsod.

When atuffing chrome leather it is quite possible to go up
to temperaturos just bolow the boiling point of water. (A tom-
porsture higher thun boiling point 212 . obviously cannot bo
used when stuffing et leather, for at this femperaturs the water
in tho losthor would boil.)
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1t is nsually the aim in drum stuffing to use as low & tem-
peroture s will enable the greso to be absorbed, The higher
the temperature the moro easily will the grease be absorbed, but it
‘may have an adverse effcet upon the eolor of the Jeather. When
stuffing leather which is desired of good or light color the tem.
perature should be lower than when stufiing leather which is to
be black or in which eclor is not important. It is, however, pos-.
sl to defeat one’s objeet if the temperature ia oo low, for in
this case it may result in the grease being too viscous to pene.
trate properly, or whilst saving the color of the leather itself the
effoct of unabsorbed il or greaso may be to darken tho leather.

Amount of Moisture in the Leather

Perhaps the thing which is most importent in drum stuffing
which is most often the cause of faulty stulfing is the amoust of
‘moisture conteined in the leather. 1t hos already been explained

in conneetion with the application of oil to the surface of leather
that the greese should be absorbed by tho Jeather whilst the
leather s in a damp state. This is to ensure thot the fibres shall
b separated and coated with the oil so as to produce inereased
tensile strength and good color. The drier the leather is the
more readily will tho grease penctrate. This is only what might
b expeeted. In the dry leather tho spaces botween the fibres are
much laxger then in the wet leather. Morcover the water in
the leather exerts a repelling action on the oil in the usus} way
in which oil and water will Dot “mix” There is a tomptation
thersfore to havo the lesther too dry in order to ensure that the
whole of the grease shall be absorbed. If the leather is too dry
the oil or greage may be taken up but the effect on the color is to
make it datk ond irregular. Whilst this would not matter if it
were u caso of durk or black leather, the effect of having tho
leather too dry is also to produce o leather lacking in tensile
strength snd eupplencss. Tt will produce on ill-nourished
leather. The amount of moisture in the loather must be very
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closely watched and controlled. It wonld not be possible to
make the greace penetrate if the leather were as wet as possible,
say as wet 08 when first removed from the tan liquors. Very
littlo gresss would be sbsorbed under these conditions. The
leather must be dried somewhat before stuffing. This can be
achieved cither by squeesing or pressing out some of the mois-
ture or by hanging vp to dry. The exact point at which the dry-
ing should be stopped is o matter of experience and cannot very
wall be described in words. With undyed lesther o great doal
can b told by eppecrance and color, the color becoming lighter
as the leother dries. With dark eolorod loathers it is not 60 casy
to determine the correct point and the color test cannot he ap-
plied. One way, of course, would be to calenlate the amount of
‘moisturo on the weight of the original wet leather beforo drying.
Drying

1t tho leather be in regular lots it can be assumed that the
amount of mofsture in & given numbor should be alvays the
same, so it is possible to dry the leather until equal numbers
woigh the samo. Having defermined just exuctly the hest point
on & given lot with regard to moisture content for stufling, it is
possiblo to take the weight of this lot as standard and to dry all
subsequent lots to such & point that the weight is the sume s the
standard. This would entail o tremendous lot of taking down,
weighing and hanging up ogsin when the drying is carried out
by henging. If the drying be osrriod ont by means of o pross
or squeczing machine, it is possible to regulate the amount of
moisture squeezcd ont by regulating the prossure. This is, thoro-
fore, ono grest advantage of drying mnclnno over drying by
evaporation, that is by drying in the i, or ndvantage is
that of speed. The process of equeczing uqu.a water from
leather is mnch more rapid than removing water hy evaporation.
Thus, if the leather ia pasted through o squoesing machine it
way tako less than ono minute o puss one pioce of leather
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through, whilst to remove the sume amount of mojsture by evag-
oration would take hours. There is, therefore, a great saving
of time ond also of floor space.  When equeezing i a press whole
packs of goods are squeezed fogether instead of fndivdually as
by & equoezing machine, There s an even greater wving of
time. The amount of moisture removed by a press s also more
undor control than by & squeesing machine, the pressure boing
moro ansily and exactly regulated. In a pross also tho goods

thronghout the whole pack so that no parts are more squeczed or
dricd farther than others, a8 may be the coce to some extent
when pussed through a squeezing machine and as is the caso to
# vory marked extent when drying in the air. By passing singly
through o squeezing machine the leather being of uncven sub-
stance snd texturo bocames subjected to the groatest pressure at
the thickest places.

By drying in the air by eveporation the drying is most un-
even, sinco the drying capacity of the etmosphere varies vory
much, Thin places in the leather will tend o dry most readily;
exposed places wil also dry more easily than places which have
ot auch freo access to the air and when the air ciroustion is
fairly free. When drying by evaporation very great care must
be taken o make the drying as uniform as possible, not ouly
throughout one lot but also in successive lote.

The three advantages of machine drying over air drying
sro therofore:

(1) Drying is under coutrol nd can be rogulated.

(2) Drying is more rapid and space is economised.

(8) Drying is more uniform and it is much casfer to dry
‘successive lots o the ssme extent.

Certain disadvantages of drying by pressing or squeemng
aro sometimes advanced by curriers. In drying by air the fibres
aro supposed 1o remain more spart than when squeced, the
prossing action of the latter s said 1o make the fbres coslesce
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tagether and to moke tho loather thinner end fiatter. This is
aupposed to make penstration of the grease more difficult and
tomake  final leather Tncking the substence of Joether which hios
been dried by cvaporation. On the other hand it is also urged
that f tho loather is camprossed by squeesing, it will, by the
furning action of tho drum, again swell and have its fibres sep-
stated o that the final leathor has good substanco. By coreful
drying by both sets of procosses thore is not likely o be ony
‘marked differonce.

When the leottier has boen through tho squcosing or prossing
‘machine it may oven stil be too wot for stuffing and in this case
the drying must be continued by evaporation in tho air.

Tn foirness it ought to bo statod that most of tho disadvent-
agos which havo just been nrgod aguinst drying by evaporation,
aro ovoided in the modern sysloms of cvaporation. Certoin types
of drying machines (by evoporation ond not by squeezing) will
enable Teather to bo dried ovonly as woll as quickly. By being
ablo to rogulato the temperaturo of the air in the drying mechino
and also the rale of chun tmosphero, both of which are
possible in modern drying machines, the drying of the leathor is
undor perfoot control and it is possible to dry evenly ropidly and
to any given dogree of moisturo,

One rough test which curriers often apply to dotermine it
the loother o bo stuffod contains suffivient, moisture is to bend
the leather in a double f01d and to observo tho formation of beads
of moisture which the squeczing foroes to the surface. Theso
beads should not appear too readily but if they do not appear at
81l the leather is too dry.

Bearing in mind what has been alrecdy said about the in-
fluence of moisture upon the cose with which the grease will
ot th e i abvious that by veryiog theamoutof

This is of immense importance in suocosaful drumstuffing,
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Leather is not of uniform thickness and exture and if the same
treatment be given to all the parts the final result will not be per-
fectly uniform, This is one reason why the tanning and drossing
of Teather is 0 much more diffcult than, say, he finishing of
cloth, Some of the main veriations in leather are softness, sub-
stonce, testure, looscness or Lightuess of fexture. For example,
in & whole hide tho butt is tho firmest and its texture is the
closest.  Parts of the shoulder may be the thickost but the texture
i spongy, whilst the fianks are tho thinnest, softcst and Joosest.
This is why hides are usually rounded into several parts oither
before tanning or dressing. With smaller skins such as goat and
aheep which are too small to eut up into sections, the difforance
in texture in the Snished skin ia very noticeable and some of the

poris are usually rejected or used up for an inferior purpose.
o instaass, with box clf for koo loather, the unko ard t0o
‘poor and Jooso often to be made into the outside of a shoe, aad
they msy, therafore, bo cut out and made into tongues.

For drum stuffing modiications may be made during the
process to overeome fo some oxtent the incqualities of the
leather,

Varying the amount of moisture in the leather is ono of the
best means of producing even uniform results, The parts of the
Teather which would be softest (without different treatmont)
such aa the flanks and tho bellics are mado wettor than the other
parts. Any part whioh is soft enongh without much groase o
which would bo too soft with the average amount of grenso s
made wetter than the other parls before stuffing. These wet
Places do not absor as much greaso us the dry places and o the
tendency to over softness s avoided.  Similarly the thinnest
pasts of the leather quite apart from the amount of moisturo
conteined will absorb the grease more rapidly than the thicker
‘placos ao that it is vsual to make tho thin parts wetter than the
thick parts,

Vit enther which s beo hrough o pros,th smonnt of
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moisture is regulur throughont, and the loather s uaally too
wot o allow any further wetting of the thin places. 1t is some-
times, therefore, the plan to take the prossed goods end hang up
o dry in the air for o short time and then to wat back the thin-
ner plnces.  With leather which has been driod by evaporation,
the thin placos can be damped during the drying or the dry-
ing ean be eurried fo excoss and then the thid places damped
again.
Leather is often dricd out completely before stuffing and
then dumped bock again. Curricss, for instance, oflen buy
Teather in the crust form ready for stuffng. In these eascs the
leather may be damped back by immorsing the wholo picco in
tepid water and something can be dono in this way to give tho
thick places more water than the thin placos. Tn the other eases
the extra water is given by menns of brushee by a sprinkling or
spraying action.
Advantages of Drumstuffing

An outline of the usual method of drumstuffing and of tho

faetors that govern the abrorption by e grease has now been
given. Tt remains to disenss tho advantoges which this proceas

S over theatder mathods o hand stafing

(1) Speed. The leogth of time ruqnirai[ to drum etofl &
pack of goods is much shorter than to hand staff the same pack.
Tnstance of having to treat ench pice of loather singly 40 or 50
pieces may be stuffed together in the drum. The amount of labor
required also fa much less. Tn hand stufling, each picca of leather
in handled several times for sprending on the dubbin, hanging
up, setting out by hand, restufling or oiling, whilst in drum
atufing the Joather has oaly to be placod in tho drum and taken
out again.

(2) Uoiformity and ase of Control. If the lenther is
aniformly moist the amount of groase absorbod will also bo uni-
form, ench piece of leather teking an equal share of the total
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amount o grease. In hand stuffing, on the ofher hand, it requires
great skl to rogulate the smount of groase whioh shell he token
up. In g similer woy the control of the process is much casier
It is possible fo regulate exaetly the amount of gresse which
‘put in the drum for . given amount of leather 5o that not only is
‘wniformity possible in the leathier of one lot but successive lots
also oan b mm quite alike.

(8) Economy. In hand stufling only o partion of the
dubbin i absorbad nd e harder parts have to bo removed by
dlickess. t bo used over again mony times so that
axge proportion of the originol greeso is wasted. It s of courss
ot completely wasted since it is possible to use it over ogaia for
ehesper lasscs of goods, and in fact it is usually used up by add-
ing it to drum stufiog mixture.

Apert from the weste of graase in this way thero fa usually
an oconamy in dram stuffing in what cheaper groases can be used.
The commonest mixture used for hond stuffng s made from tal-
Tow ond cod oil beth of which are expencive compared with the
oils and grenses which ean be used for drum stuffing. Of thess
is usually thought ossentiel fo use anly tho very
best, qalities for hand stufing whilst for drum ctuffing it is not
50 assential. Tho panotration of the grease enn be made s0 com-
Pleto in the leathar process thot there s ot the stmo foar of
‘producing stains os in hand stuffin

This adventage of using cheaper greases in drum stuffing is
‘however usully offset by the fuet that much larger quap
groaso are ebsorbed than in hand stuffing

(4) Weight. Noue of the previous advantages is, howover
sesponsible for the popularity of the drum stufing process and
fox its grsdual ousting of the oldor proess so much as tho advant-
ago of being to incorporate much larger quantitios of gresse.
This arises from tho fact that much horder gresses can be
abaorbed by drum stufling than by hand stofing, sinco the proc-
e s usod in conjunation with beat, any greaso can bo vsed
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which i fuid at a temperature lower than at which the leather
would be destroyed. By being allowed to use harder grease it ie
possible to incorporate much larger quantitics without the leather
appearing grensy. The harder the grease the more of it can be
taken up by the leather without producing o gresey fecl or &p-
pearnnce. In hand stuffing it is not often possible to incorporate
‘more oil then 10 to 15 per cent without the leather being dark
calored ond both fecling and looking greasy. In drim stuffing on
tho other hand it s possible to incorporato amounta up to 25 per
cent and produce o dry fealing leother, Theso percentages refer
to the amount of grease in the final dry leather and must not be
compared with the figures sometimes nsed by onrricrs based on
the weight of grease compared with the weight of the original
leather.  For instance o currier somotimes soys he has got 50 per
cent of gresse in his leather. He means that 100 parts of
original Jeathor hove absorbed 50 parts of grense, but the final
Teather ouly contsine 50 parts of grese in 160 parts of leather
or 831-3 per cent. The factors which govern the amount of
grease which can be got into lentler are (1) preliminary treat-
ment and condition of tho leather, (2) specific gravity of the
stuffing grense, (3) hardnese of the gresse.

Preliminary Treatment and Condition of the Leather
(1) ‘The more compact & leather is, that is, the closer
together the fibres, before stulfing, the less the grezse that can bo
absorbed. On the other hand if the leather be very open and
spongy, and the fibres very separated, the more grease can bo
taken up. Thus a leather which is over-tanned or loaded with
oxtract or woighing material will not absorb
merely well-tanned leather. An undertanned leather also will
‘not sbeorl 08 muoh greas 06 & well tanned leather.
A loather which has been heavily rolled, or sct out, o
squected immediately before stuffing may be made more compuot
and o capable of absorbing lesa grease, but . ghould bo bome
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in mind that by the churning action of the drum the effect of the
squoezing or compressing action may be largely overcome. This
applics only to drum stufiing and not 1o dipping.

Tho higher the specific gravity of the grease, that is,
the more weight there is in a given volume, the higher will by
the weight of the leather which can be obtained asseming other
things o be equal. Thus, fo take an oxtromo case, if the volume
of the space to bo fllod by the greaso is tho seme in two cases, and
in one caso the speaific gravity of the groaso be 0.75 and in the
other 1.00 the formor will only tuke wp & as much woight of
grease ns the latter. The voriations in the specific gravity of the
common oila and grensos are not largo, varying littlo moro thon
0.1 from 0.850 and may uot appear very signifioant but when
taken into account the tolal amount of grease used, say, in a
wack, tho difference may bo vory appreciable. This s & point
usually Jost sight of, but it is one which may play o prominent
‘part at the end of o year and one which can bo very casily con-
trolled. The megsurement of he speciflo gravity of the come
ponent parts or of the stulfing mixture themselves may be very
quickly made.

(8) The hardnass of the grenso affeets the amount, which
can be taken up by the leather booauso the harder the groase th
loss grensy is leather. By using a very hard groaso such as par-
rafin wax, the loather may be absolutely lled without any fecling
of greusiness. Bocause drum-stuffing allows the nso of theso
hard greases and of high temperaturcs the amount of gronse
which can be sbsorbad is very high and it hs been one of ho
chict factora in developing and making popular tho nse of the

rum,
(5) Watorproofnces. A lesther with o high percentago of
rease is more water resisting than one withont. Since drum
stuffing allows more grease to be absorbed more waterproof
Jeathers can be obtained then by hand-ataffing. Drum stnffing
allows tho uso of vory waler resisting matorials, anch os paralin

4



wax and resin which could not be incorporated in dry leather by
band stoffing. The leather can be made quite waterproof yet
firm and not soft and greasy whilst if the same degree of water-
proofness were required by hand stufling the Jeather would be
both very eoft and greasy.

Summarizing the Advantages of Drum Stuffing Over
Hand Stuffing

(1) A greater epeed.

(2) Uniformity of process in regard to both individual
pieces of leathor in one lot and succeseive lots. Uniformity of
color and amount of greaso. Process more under control so that
amount,of grense incorporated ean be mare casily rogulated.

(3) Toconomy of greases, All absorbed and nono wasted
a8 with hand stuffing, also cheaper greases can bo ueed.

(4)  Heavier weights ean be obtnined.

5) More walerproof leathers aro possible.

The object of the applieation of ofls and greases to lonther
have now been deseribod in two parts, one in connection with
the application of ail to the surface of leather during drying and
the other in conncetion with the imprognation of the leatler
with grense during drum etuflig. Anothar obieot of function

rman

g
atmospheric conditions than & leather without grosse. It
difficult to determine exactly how far the inoreased resistanco is
dve to or runs parallel with the fact already mentioood such as
tensile strangth, wsterproofnes, etc. But thero are casos whore
the effect of greaca in the leathar is to give addod life quite apart
from these factors, o at any rate where these factars are not
aimed for. Perhaps the best illustration s that of library books.
Tt haa been found n Jong exporionca of leather veed for book-
binding purposes that leather tnned booke which are ha
‘most frequently kv longer lives than similar books whieh aro
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uot hadled. Tho conclusion arrived at by tho Royal Commis-
sion appointed some yoars ago t investigato the causes which

fect the permaneney or otherwieo of loather used for the bind-
ings of books, that thia increased life was duc to tho acoumulation
of groaso in thoso ports of tho leaher which were the most
handled. The groase from the hands wos removed and absorbed
by the leother and helped to Jubrieato the fibres and provent the
rotting of the leather. This rotting effect is cansod partly by
exposure to light and ir but mainly by ges fumes. The prosoncs
of grease in the surfaes of the leather helped to prevent this rot-
ting effect.

It is ovidont that when leather is o be kept for o great
length of time, tho presence of grense moy play a very important
part,

Tor tho saks of completonces it might ho well to describe
briefly the difference botweon fhe true oils and fats and the
miners] oils. Tho former class are found in animels and vogo-
tables whilst the mineral oils and waxes are oblained from the
carth, The difference of origin is, however, unimportant com-
pared with tho difforencs of the propertics hetween the two
closses. An outlino of the composition of the trug ofls and fats
has been given, Tho minoral oils caunot ho regarded o8 saits of
ho b yerin, and thoy ovanet be plit wp o glycorino o
tho ono hand and fatty acids on the other. Thoy aro compounds
of hydeogen and eazbon and contain no oxygen. Thoy are char-
soteritod by great vostatanc to chemical action, for instanco, it s
inpombls o mponty {1 by motu of ek, In somncton
v ueo upon lathar, they snmot produco an o tanvage
b S o ing, sinco they do not decomposo
in the ssmo way and do not combin with tho ibres. Ther astion
ia primarily o lubrioating one and
one. Thair chemical inortnoss rendon
troublo often mot with in the oass of vegetabla and animal oils
that of spucing. Since they oauot produce an oil tannage or
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combino with the fibve it s neuslly held nceessary that some
other oil should be used in eonjunction with them. The minerel
oil may vary from & very thin light cslored low gravity ol to
beavier, darker, more viscous oils through almost posty greases
such os vascline te the various grades of poraffine wax. The thin-
ner ond lighter ofls, apert frem not being able to combine with
the fibres, are also not very suitablo for use upon leather alone
because they ore clightly volatile and will in time grodually die-
appear. The same objection csnnot, hawever, be applied to the
‘heavier miners! eils and of course not at ol te the mineral waxes.
“The mineral cils are vory useful o add to other greases cither to
‘make seter or hardor since all censistencics of mineral oile or
waxes ore possible.

Tn many oases the oil tonmoge or combination with the fibres
ia not of first importonce, for instsnce, where a leather is required
o be filled with greases to make it woterproof. Probably such a
leather has already received a costing of oil such gs cod, before
drying out. The nee of mineral waxes for helping to make the
leather waterproct is a very common one and ne objeotion can be
raised to it. When leather baa to be filled with gresse for the
sake of wotorpreofing 10 better greaso can bo found than such o
one a8 pacafine wat, since it is highly woter sesisting, large
quantities of it ean be fucerperated and the lesther otill Temain
dry to the feel. Mnreaver since the mineral wax is very resistent
o slkolies, it will give o degree of permanency to the leather in
which it ot

A case in illustration of this point is thet of leather, say,
for farmyard use. The alkaline charsoler of the manure has o
slow but certain disintegrating or solvent oction on the gres
in tho lesther. In time n large proportion of the grease is ro-
mored and the leathor losos its “naturc” and bocemes wealk and
cracke. £ the boots are froquently ciled or cooted with dubbin
the lost grease will be replenished and the life of the beot will
be congiderably lengthened. This sclvent action of the manure,
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ofc, is most marked in the true oils and fats and s much lese
‘marked in gratses of the nature of paraflin wax. Leather which
«contains a proportion of paraffin wax will give a larger life for
this purpose than say, ono which contains pothing Lut cod ofl
axd tallow.

Impregnation Processes
References have already been made several times to the
dipping process of incorporating grense in leather. This process
diffors in principle and ite manipulation Irom cither of thoss
slready described. Tn both the ehief types of methods already
‘mentioned, that is ofling or hand sinfing and drum siuffing, the
greasc is applied Lo wel leathor,  Emphasis has been lnid soversl
times on the nocessity for tho presance of moisture in tho leather,
This is to ensure proper saparation of the fbres and the mai
taining of a good color. The part which the moisture plays in
theso processes lies been cnlarged upon so that it may scem con-
tradietery o deseribe a method in which the leather is stuffed
dry and noi wet. This is the main feature of the hurning in or
dipping process, thal the greaso is put into the leather whilst
the Intter is quite dry. The apparent contradiction betwean
this process and what has already been said of tho importance
of moisture will be describod later, that is after an outiine of
tho process itsclf has been given. There are two general types
of methods of carrying out (his dry impregnation, one called
“burning in,” in which the dry loather is ploced on o table and
tho ot molted grease is poured on to the leather and the other
called “dipping” in which the dry leather is bodily immersed in
the malted grense. Tho latter process is porhaps nowadsys more
common than tho former, although both methods aro used to
& much greator extent thn formerly.
“Tho following is an outlino of the Dipping proccss:
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Dipping

Th leather to be stufled must usnally receive Tather moro
treatment before stufling by this method than by say drum
stuffing. For instance, the loather requires to b set out fairly
well before stuffing instead of afterwards s with drum stuffing.
In the dipping process the final character of tho leather should
be determined as far as possiblo before the impregnation with
the grease, and the netual dipping procoss itself should only be
reliod upon o introduce the grease. In drum stufing or hand
stuffing the leather con be manipulated much more both during
and sfter the impregnation with the grease. Put in another
way, in dipping, the imprognation with the groase comes lator
in the stages of manufacture then in cither hand stufing or
drum stuffing.

Ae will be apparent later, the dripping process is only
snitablo, ar at any ate only commonly nsod, for loathers which
are to bo finished firm or heavy. The loather proporly tanned
snd sob out is driod complotely. The drying s the most in-
portant of all the points to bo watchod in this procces.  So-called
air drying fo not enough. Something has elready heen said of
the amount of moisture which is present in so-called dry leother
and of the persistency with which moistura is hold by leather.
The only way to dry leather absolutaly would bo at o tompora-
ture of 100 dagrocs C for many hours. This of courso is not
feasible and samathing between this treatment and the ordinary
drying in the atmosphare must bo chosen. The reason why the
‘maiature in the lesther must bo reduced below the limits of
ordinary sir drying s to svoid damaging the fibres by heat. The
impregnstion is made at a (comparatively) high tomperature,
‘much higher than is pessible ot is given in drum stufling and
much higher than damp leather will withstand without having
its fibres destroyed or weakened. This is tho cantral fact oround
which bang the differences between dipping and dram stuffing,
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and tho advaninges of each process ovar tho other. In drun
ul.ul(lng tho temperaturo is limied by the point at whicl we
ther i dostroyod by oat, whilsl i dipping the limit is

similar one but on dry leather. The latter is much higher tha
the former. The advantage of being able 1o use much highe
temperaturos for dipping than for drum stufing is that greass
of much higher melting points and therefore hador can be use
Tho temperatuzos which avo safo on very dry leathor (ordinar
woll tanned vegoabl leather) may reach as high as 100 dogree
€, although usually rather lower {emporatures than this ax
used. Theso are much higher in drum slufling, the averag
{emporatures lero boing round about 50 degrees C (for vege
table Teathor), Somo greasos tharolore which melt at temper
fures higher Hhan 50 degroos C canno, bo incorporated in leath
by drum stuffing but can quito casily and safoly bo taken up b
dipping tho dry loathor, Too much emphasis connot b i
wpon tho importanco of controlling tho amount of moisturs i
Toather to bo dipped. Pho usnal way to male cortain that b
Jouther ia suffclontly dry ds to tako the leather after drying i
tho ordinary way tnd to hank it in a stove or hot drying roor
at mot Toss than 45 dogroos O, Although tho drying capacity d
v atmosphere doponds upon the amount of moisturo alreed
in it as wall a6 upon tha tarperaturo it will bo found in prasti
{hat » yoom kopt at 45 dogroes C and usod only for dry leatho
will dry leathor sulliently thoroughly to make dipping ot 80 ¢
90 dogrees C quito safo,

Tho leathor therofore is frst of all dried in a stow T
sovaral hour, tho (imo dopending upon tho Uhickass of 1
loathor, and i then immodiately dipped in the melied grees
Tho aolual dipping is carried ont in largo vats or fanks whie
can be heated cithor by steam coils, by steam 1mm or oth
means, Tho vab is fllod to near the top with tho greass o
used and tho Tatter melted and brought to the roquisite tamper
{ure. Tho leathor is suspondod on sticke by means of loaps ¢
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string or 1 some other convenient way and simply immersed tn
tho melted grease. The leather will geadually if not at ouce
aink in tie grease so that the striugs are tant. The tank should
of course be deop enough to take the leather in on upright pos
tion without touching the bottor or slanting. Tmmediately the
leather is immerscd countless tiny bubbles of sir arise. The
evolution of air bubbles geadually diminishes and usually after
ten minutes or s0 the stream of bubbles bas ceased. The lenther
is usully left in the grease ather longer then this, that is whore
the maximum impregnation is required as is usually tho easo
with this process, although where the smount of grease which it
s desired to incorporate is oxly small, the length of timo the
Teather is jmmersed may be very much reduced, even to a mere
dipping in and out agoin. Whea the leathor hos been dipped iu
this way it is taken out, allowed to drip, end then usually allowed
1o cool by hanging up. The subscquent treatment varies with
the class of leather fo bo dressod. Tor cxamplo it may menly
be allowed to coal without further treatment slthough for me
‘purposcs it is necesaary to soak it back and give it quito a serics
of processes.

The Burning-in Process

The other method of incorporating grenso in dry leother,
callod the Binbroouen or Burning-in process, differs from tho
'ping process just outlined in that tho melted grease is applicd

o ot mdidun] picco of leather on & table instead of by im-
mersing the whole leather in the melted groaso. Tho loather,
which of course must by dricd very thoronghly in th samo way
o8 for dipping, is placd ov a table, usually grain down, and tho
hot malied grease is then run on to the flosh side by meass of
Jadles and brushod in. Since the leather is vory dry and also
warm (the process 18 usually carriod out in & room maintained
warm g that the grease shall not sct beforo it haa had timo to
penetrate the loathar) the grosso fairly rondily poncirates the
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Jeather, p‘mcularly when it is wall brusbed. By this process the
amount of grense given to cach piece of leather can be adjusted
and mausuwd Slmi.larly it is possible to vary the amount given
to Tocal places, thus thick places may roceive moro then thin
places. It fs also possible even to vary the kind of grease applied
to different parts of the leather. For instance, loose soft places
may reccive & much harder grease thin stout herd places in
order to produce a more uniform final piece of leather.

When this method s chosen instead of the aipping proccss
it is ususlly beesne it enablos a better color to be obtained. By
the dipping process the whols of the leather from gruin to flesh
s impreguated, so that wen such a Jeather is allowed to cool the
surtace is considerably darkened. It has alresdy been pointed
out how the prosence of greaso in the grain of leather produces
2 dark color. By drum stuffing, when tho leather is moist, it is
‘possiblo to maintain. tho surface in such @ form that & flm of
grease docs not form on the surface and so produce very much
durkening effoet. By dipping, on the other hand, the surtace is
flled with grease and the color is very considerably darkened.
A good deal can be done by subsequent treatment to improve the
color but by the burning-in process it is possible to maintain a
batter color hroughout 50 that there is not the same noed for
Afurther treatment to improve the color, In the burning-in pro-
oess the grease may be applied to the flesh only and as  further
‘precaution sgainst the grease penetrating the grain side and pro-
ducing darkening it is possiblo to dump the grain surfaco. Thic
may be dons cither irectly, that is, the leather itsolf may b
damped on the grain side or the leather may be placed grair
down on a layer of wet material. By having a fairly thick laya
of same oft material which is maintained wet end which wil
yield to the ivequalities of the leather, the surface of the latte
ean ko mede suficiantly moist to prevent the grease from strik
ing throngh from the flech to the grain.

Tho temperaturs of the grease may bo tho same a8 for th
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dipping process, but the precsutions which must bo taken with
rogard to the amount of moistur i the lesther need ot be 88
exaot 88 with dipping, although it is better to crr on the dry side.
The reason why the danger is not 5o acute by this process 13 by
dipping is that the temperatuxe of tho leather itself is lover than
that of the gresse and the final tamperature of tho impregnated
leather is not as bigh s when the leather is dipped, beceuse in
this latter case the cooling offect produced by th Isather is
negligible.

The odvantages of the burning-in process over the dipping
process aro therefore:

1. It is possible to mointain a good eolor move sasily.

2. Weighed quantitiss of groase csn be incorporated.

8. The groase cen be altered more casily than in the dip-
ping process. Smaller quantities of grease can be dealt with.
In the dipping process the smount of gresse used is considerable,
and it in not as easy to modify or change its charactsr.

4. Diffevent parts of the same piece of Jecther may bo im-
proguated with different kinds of greases.

The advantages of the dipping processes over the burning-
n process are:

1. Simplicity. The temperaturo can bo regulated and kept
at the sume point more easily,

2. Speed of bandling. The amount of libor required i
much loss.

After Treatment of Dipped Leather

Whether the leather has been “dipped” or “burnt in” it s
ususlly thought necessary to soalk it back in water and to give it
some of the treatment which is usually given to ordinary drum
stuffed leather, euch as setting out. 1t is thought that the soak-
ing back in water is necsssary in onder to separate the grouse bo-
twean'the fibres 80 that cuch fbre is conted with a layer of grease,
1t th Ieather b not soaked back or given 1o treatment aftor dip-
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‘ping the tonsile strength and other properties aro not 50 good s
When the leather is thoroughly softened and soaked back sgi
and then dried out. The sonking back is usuolly carried ont in
th drum rsther by suspension in water. The mochanieal aotion
of he drum helps o coften the loather, to meko the water pene-
trste and to seporate the fibres 80 that the finished leather 1o-
sembles very closely the result that would have been obtained it
it had been drum atuffod. By sonking back and sotting out, the
color of the leather is also very much improved. Instead of
drumming in this way ono plan is to immerse the leather imme-
dintaly after dipping or burning-in, in a weak cold sumach liquor
and to lesve there for a conple of days. This allows th leather
to be sonked back thoroughly ond the eolor of the leather is im-
proved without a great loss of weight as sometimes ocours when
the leather is drummed.

Whothor the Jeather has beon soakod back by drumming or
by immersion, it is set out by machine o by hand, and before or
during the drying the grain is oiled very Jightly and somotimes
‘the grain is moistened several times with water. It will be ovi-
dent, thorefore, from the briof deseription of the after reatment,
given to dipped leathor, that the process is really not an exoop-
tion to what hus been seid of the necessity of moisture in the
leath in stufing, booause in this ense, although tho greaso
put into the dry leather, it is necessary to wet baok the leether in
ordor to produce the hest results,

Advantages of Dipping or Burning Drum Stuffing

Tho differences botween tho canditions which obtain in drum
staffing and in dipping havo alroady beon diseussed avd the ud-
vantages of one process ovor tho other are dependent upon theee
difterpnt, conditions.

1. Harder and More Greases Can be Incorporated

Tn dipping, tho imprognation s carried out upon the dry
Toather; in drim stufling upon the damp leather. Dry loathor
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vl withstand much higher temnporatures than wot lesther, The
harder the grosse the higher the melting point. Taking theso
faots together, it is possible to use much harder groases in dip-
ping than in drum stufing. This is an advanago in certain
casas, whero for instance a leatior is required very watorproof
but must not fee! or look greasy. By the use of very high malt-
ing point waxes the resultant leather may contain largo propor-
intain both  light
non-greasy feel and appearance. ~For similar reasons
it is possible fo incorporate larger quantitics of grease by di
ping than by drum stuffing, Tn the former process the leather s
flled with gresso to tho limit whilst in the latter process the
‘prosence of moisture, which must afterwards be removed, pre-
vents the spaces betweon the fibros from being complotely flled
with gresse.

2. Simplicity
By the dipping process there is no trouble nbout sammyin
the loather or getting it into exactly the right condition for
stuffing. In drum stuffing tho Toather must be carefully dried
and all parts must be niformly moist to obtain uniform absorp-
tion of grease. Tn dipping tho groaso is uniformly absorbed wilh-
out any eflort and there s no troublo with certain places teking
more or loss than their share of grease as js often the csse in
drum stulling. The amownl, of space roquired for the dipping
process is not ns great as for drunn sbuffing, snd thero is no power
required cxcept th stean for heating the greace.

“The degree of skill required is also not so groat with dip-
ping. The temperature is maintained constant, and this is much
casier than having o fuctuating temporatur a8 in drum stofing,
whero vory often the femporature is only a fow degrees from the
danger point and in which it is more diffienlt to control the tem-
porsture.
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3. Uniformity
Sinco the lnthar is alvaya completly dried out for ippiag
tho amount of groase taken wp i wniform not only {hroughout
omo prck of goods bl also with successive packs, Tn drum stuft.
ing ho oxtent of duying fuotuatos vory considercbly, being do.
pendent wpan tho stato of o atmosphere. 'The pecsonal eque.
tion alio enters very lurgely into the operetion of deying befors
stuflng. Relitnce haa to be placed wpon such clusive things as
appearnce and feel. Uniformily of dryness is therofore diffcaly
1o obtain, aud it influences the leather in bwo ways. In the fret
placo,if the fonther is oo diy tho grense is bsorbed too roadily,
and tho color and tonsile strongth aro dopreciated., Tn tho sacong
place, tho weight of the greaso to be given 8 based ‘upon the
woight of sammed leather 5o that the wottor the leather tho mon
grenso (rchntivo to tho weight of the dry Teather) s given,
Tn dipping, al these varintions aro done away with and th
nmount and nature of the greaso abeorhed are always uniform,

Oil Tonnage
An articlo on the application of ofls to leather would
soaroely ba complelo withont a description of tho oil tannages or
tho methods of producing loather from pell with oil alone ae ths
tanning agent, althongh striolly speaking il is not a caso of the
application of oil lo lenthor, Somo roforence has already been
made at tho bogluning of tho avticlo to the carly methods of tan-
ning and it was deseribod how tho mothods of impregnating
sking with oil and It and then subjecting them 10  squeczing
action was perhnps one of tho earliest methods of converting the
putresciblo skin into something pormanant, that i, into leather,
Tt ds o far cry from tho erade methods and products of thoss
aurly Limaa {0 the modern methods of making chemois lathsr
which is tho bosl axamplo of a purcly oil tannago,
When discussing the difforonces between vegetable and
animal or fish oils on the ono hand and mincral oils on the othar
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1t was pointed out that the latter are very stablo materials and
st both internal changos and the sction of chemicals wpon
them. ‘Tho true oils and fats, that is, the common vogetablo,
animal and fish oils, are casily split up by external agents and
some of them also undergo intornal cbanges especially in contact
with air. Tt is only these laticr oils which can successfully be
used in producing an oil tannage and for producing chamois
leather tho use is almost confined to one of throe ofls, cod, seal
or whale. An outline of the process of chamois leathor making
i as follows

The flosh splits from shocpekins aro used. The sheopsiing
are split when the wool has been romoved and usually after the
sking have been Jimed. The object of the s to awell the
skins 50 that they will stand up to the splitting machine. Trom
the splitting machine they aro takon eithor to bo limed atil fur-
ther or to be dronched.

The oil is appliod to eich pioce and the heavily oflod flcshes
are plsced in the faller stocks which consist of a box-like arrange-
ment in which a huge hammer works Lackwards and forwards.
The sction of the stocks prosses tho pioces whilst the position of
the lattor ove continually changed. The somewhat violont action
of the hammer causos the of] to be driven into the interior of the
skins.  More oil may be added until tho skins have taken up as
much s is possible. The oil imprognated skins are then hung
up in worm rooms. A lnrgo surfnce of ofl is thus cxposed to the
air which at the relatlvely high température causes tho oil to bo
oxidized. After a cortain loogth of time the skins are taken
down and packed in wooden tubs or boxes. Tho oxidation and
other changes in the oil are continued and accentuated in the
confinod spce of the tubs aud the skins become hot. When they
bave bocome sufficiently hot they arc removed and cither hung.
wp again or mmu oiled in the faller stocks and tho sbove
process repeate
By the npenled ofling and hoating, the pelt is converted
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into lesther. The leather is yellow, extremely flexiblo and soft
and o in fact ordinary chamois or wash leather.

There i elways & laxgo oxcoss of oil and it is this excess of
ol which hes of course, undergone ehange and oxidstion, which
s mnma by different mothods and whieh eonstituto sod ol
d The difference hetwean sod oil and degres depends
o m < s dopted for the removal of the exces il

o ths Laglih wey tho oxidation is allowed to take phm
mueh more rapidly, so that it s also much more inten

The skins, after Vrag improgaated with fhe cod Tvo il h,
stocking, are ung up in warm rooms in which oxidation com-
mences, ‘They sre then cithor packed in tubs or laid in piles.
Tho oxidetion here continucs and the temperature may be &
groat thet it becomes dangerous; constant supervision s re-
quirod. This procass may bo ropeated onc or more times. When
the oxidation s considered to have procseded far enough the
residual ofl is removed by seouring tho skins with alkili, The
aqueous liguor containing the oil is then froated with seid, by
which the il js partially scparated from the water. This pro-
duct constitutes £0d oil. Tt is more viscons and wsually much
darker then that obtained in the Freneh method.

In the Trench method the oxidstion s ouly allowed to
proceed slowly, and the temperature i not allowed to rise s
bigh. In nddition to this, whale and seal oils are veed ns well
a8 cod liver il 'mle nmllting oil is moro liquid thay sod ofl
end s vemoved by As obtained in this way it consti-
ot ol T ft ey b xomond by a ot of presings,
the st of which of course, yields th bast product. Procter
statcs hat this moellon ia novor eold in this form but is mixed
with further quentities of fish oils, tallows and sometimes wool
fat. Tho mixtures obtained in this way constitute the ordinery
commorcial degms. A furthar quantity s romoved from the
sking sfter prossing in  gimilar mannor to tho Tnglish, that is
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by scouring with alkali and further treatment with acid. This
yields a poorer quality of degras. As already mentioned the
smount of oil obtained in this Way as a by-product in the manu-
facture of ehamois Jeather, is not sullcient to meet,the demand,
s0 that nowadays some manufacturers mcke the manufacture of
sod oil the main part of the process. To achicve this thoy use
the skins repeatedly for the production of sod ofl, tha is, after
the removal of the 80d oil in tho way described, the skins are
further imprognated with cod liver oil and the usual processcs
repeated. More recontly methods have boen devised for the
production of sod oil without recoure to the oxidation of cod
liver oil by means of skins. Tn these proccssea tho oils aro
axidized direotly.

Tho above ia an outline of the use of ofla for producing
chaois leather.

Other examples of oil tanmages are Bufl leather, Japancso
Whito leather, Nupa Jeather. The principles are the same in
each case, the differences being due {o differant classos of skius
and to the variation in details. Thus Bufl leather was mado
from antelope or deor skins. The grain of tho skin was buffed
or “frized” off after lining. Tho oil tannago was earried out
in a similar manner to that deseribod.

Japanned Leather

The production of japanned, patent or comelled leather
dapends upon the application of certain oils to Jeathor. Perhaps
o Joather has heen surrounded by so much scorcey as japanned
leather. The making of tho varnishes, tho proparation of tho
Jeather and all the parapherualia conneoted with the process
have boen regarded as scercts to be jealously kept. Stories are
told of eraftsmon of thia loathor maintaining their rocipes and
sacrota until their deathbod and than only telling their own sons
with an injunction that they shall maintain the samo scorecy.
This was in the day whon lenther making was enrriod out in
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small way, in a back yard os it werc. Nowadays whea Ue tend-
ancy is for leather making to be carried out on a large sealc th
same socrecy is not possible. Moreover, tho advent and he ap-
plication of ecience ¢ th leather industries hos wnlocked many
of the sceret doors and has lod to the posibility of producing
similar leathers by quite different mothods. The main diffelty
lay in the preparation of tho varaishas and the formuloe for
fheso wero very complieated. As in the case with many of these
0l fashioned Teeipes some of the constituents seem to he useless,
but probably cach of them had heen found to fulfl some uaeful
purposs, in some connecticn if not for the one immediately con-
cerned, o that it is not always wise to scoft at these complieated
rocipes. Mode chemisizy has shown the function of many
of these ingredients end hes been the means of mggesting
simplor and maro rapid methods of producting the same offects
in addition to pointing the way to quito difforent methods of
producing patent leather.

n 6l the processes of making jopanned leather, leaving out
of aceount, for the moment, the newer methods of soluble cotton
varnishes, linsced oil was the main material. Tinsced oil is par-
haps the best exemple of & drying oil. I a flm of linsced oil be
formed on & glass slide and left exposed to the air, it slowly be-
comes more viscous until in time it sets to o dry elastie film.
Thi process of natural drying is of course much too slow and
uncertain for industrial purposoe and use s therefore made of
‘materials which aceelerate the drying. In the making of patent
lesther, the basie prineiple is the produetion on tho surface of
tho losther of o bighly glazed flm of dried linsced oil which is
both floxible and tough. The drying of the cil is brought sbout
by the sbeorption of oxygen. Under natural eonditions this
sbeorption is alow, but it csn be accelerated by tho addl
certain substances which are called “driers” or “sicestives
Thess driors are sometitaes bodics which behavo as oxidising
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agents and contain within themselves the oxygen nocessary fo
produce the dvying of the oil. More often these substances
behave merely a5 conveyors of oxygen from tho air, that s they

behuvo as catalysis. They themsclves ave not changed by the
procss and they increase tho rate at which the oil absorbs the
oxygen from the nir.

‘Such moterials are metallic salis and compounds such as
lithargo, Prussien blue, manganeso borato, munganose peroxido,
raw umber, lead scetate.

Preparation of the Varnich

‘Boiled linseed oil is used as the nse for the preparation of
the varnish. If the ordinary, that fe, raw linseed of] be taken
it must firet of all be boiled. Tt is better to start with raw
linseed ofl aud to 6dd to it during the boiling one o more of the
‘materisls already mentioned xather than to start with linseed oil
which has been hoiled with no additions.

‘The driers or siccatives must be in o very finely gronnd
condition and must also be quite dry. It is obvious that any
Iarge solid particles would prevent the final surface from being
perfoctly smooth and glassy, Thero are many ways of making
up the varnish but the following may be taken 08 o type. Raw
linsead oil s taken and to it added 2 to 8 ounces of lithargo, in
& very finaly gronnd stato, to ench gellon of oil. The mixture
s then brought to a tempercture of sbout 350 to 260 degrees C.
Caro must be taken that tho frothing does not becomo cxcessive.
11 the temperature be raised too high the reaction is too violent
and the Jiquid will froth over. This boiling was usually carried
out in open pans over open fires and thero was therefore always
& grot visk of fire 80 that it was usual fo perform the boiling
out of doors. 'The boiling ia continued for six or seven hours.
The oil bocomos gradually thicker and more viscous. An ex-
perionced man judges by th appearance of tho varnish when
the boiling has been suficient. Thus if o drop of th varnish
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bo taken out and poured on to a swooth surfaco and the finger
dipped into it ned then removed, thronds of soveral inclies will
he obtained if tho boiling hus bean long enough.

‘Along with the drying agents other substances aro added
4o produce tho requisit oolor. Theso substances are pigment
colors, 48 of course aniline dyestufts are not suitablo. They may
also act s driers themselves.  Most patont leather is made black
and for this purpose the pigments which avo nsed are Prussion
hlue, vegotahle black (finely divided casbon). For colorsd
varnishos many of the common pigments such ns chrome yellow
‘msy be usad.

These materials ate odded to the linseed oil during the
boiling. When the mixture answers the test it is usual o pour it
through o sieve made of fine mosh copper wire gauze to gt 1id
of cosrao particles.

Preparation of the Leather

Tefore the vernish or enamel is appliod to tho leather, the
Iatter must b suitably propared to recciva il. Cartein preeau-
tious must bo taken. T the leather must be quite dry and
also free from grease. “Tho prosence of grense in tho leather will
provent the vamish from adhoring properly Lo tho leather, cans-
ing the former to pecl or “fly” Tor this reason it is advissbls
when tho necassary plant is available, 1o remove any grease which
sy be prosent by meaus of u special dogreasing plant.  When
thia method is not fessible it is wiso to tako proeoutions in all
tho processos throngh which tho leather ot skins pass, o Tomove
the grease so fax 18 possible. Thus in tho boambiouse processes
it i well o give extrn liming o seponity aud remove the o
The seudding shonld bo carriod out very thoroughly for tho
zeason, Similerly in the processcs of finiahing the leather no
stuffing or currying is fousible. The lenthor must be made soft
without grenss, cither by weing mellow fanning maderials or
other mouns. 11 a specinl degreasing plant ho availblo the pro-

62




esss ia much eimplifiod because the leather con then bo mado soft
in the usual way by means of oil or groaso which can be removed.
(1f & loather bo curried or oiled and the gresso then xemoved
by a grenso solvent as in a dogroasing plant, the,product will be
much softor than if it had been finished witbout oil or greaso.
Thia point hs already been discuseed, when it wos pointed out
that tho softening qualitics of an oil in leathar oz not duo so
‘much to the presenco of the ol tsclf o5 to the action of the oil
on tho fibro as the leather drics. Oil appliod to o dried leather
has nothing like the som effect on the softness and supploncas of
the leather 83 when applied to the wet leather. If therefore the
il be romoved from & curried leather the latter will stll remoin
soft and supple.) This plan of degrensing is also of advantago
for malking japanned Jonthor bocauso it anables the manufacturer
to buy his leathor from outsida sourcos. Fe noed not bo afraid
of tha presenco of gresse bocause ho can degrease all his leathor
and 60 mako certain of the absenco of grooso, When no dogroas-
ing plant s availoblo it is sometimes wise to remove the gromse
from tho surface by means of hensing or potrol. Linsead oil
may bo usod for oiling the loathor and thia will uot couse the
leather o Jose its allinity for the vornish.

‘Having mada cortain that the leathor contains no groase,
the surface of tho leather must be proparad to eceive the var-
ish. For this purpose ono of the fizst essentials is that the
leather bo sat out vary thoroughly to remove all stretch. Whan
# split leathor i to bo enamelad tho surface must bo shavod vory
level, even and smooth, The surface may also bo stoned or
‘pumiced. The leather beforo being onameled is thorougbly dried
and also often tacked or nafled on fo frames. Tho enamalled
surtace is nover produced by ono application of the vamish.
The first coat s usually tho heaviost and thiokest. This is
technically known oo the dab, The loather having boen set out
ond driod fs given the first coat and then transforred to the
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atova with Jittlo application of hoot. When dry the surface js
‘made smooth by ubbing with pumice stone. A sccond coat is
then opplicd, made thinner and given more sparingly. The
second drying is then given al a Tather bigher lempersture in
the stove. The surfsce is again emoothed with pumice stone and
the third and final cont of varnish applied. Tor this purposs
the room in which the operation is carried ont must be es free
from dust ge possible. When the last coat has been applied the
lenther is dried in @ vory hot slove &nd finally in the open air
until no longer eticky when pressod with the fnger.

Recently the shove procass of producing enamelled leatbar
ba bean lurgely replaced by the nawer witrocellulose voraishes,
used either slone or in eonjunction with linsoed oil varnishes.

Thie ia quite n separate branch and bardly falls within the
#c0po of en aricle on the application of oils,

Hydrogenated or Hardened Oil

Many oils which are liquid in the natnral condition can be
convarted into solid substancos by @ chemica] freatment called
hydrogenstian. The fatty acid from olive oil is ealled olele soid
and s liguid, sloarie acid ia  hard wax like substance and is
the main constituent. of curriers stearine. Ocllo acid differs
from steeric acid in n chemica] senee in a vory aimplo way. The
‘malecule of stearic acid is identics] with that of aleie ocid but
plus two atoms of hydrogen. Tt baa long beon the aim of chem-
ista to find in an cosy and commercial way of sdding theso two
atoms of hydrogen to the malccul of alefe acid, that is of con-
vorting oleic acid into atearic acid.

Recant. methods have been devioed and cnlorged 4o a com-
‘mercial seale, of making oleic acid and kindred lignid ofls com-
bine with hydrogen to form stearie acid or other solid greases.
"The basis of the method is that hydrogen ia passed into the cil
in contact with some cotslytic agent such as certain nickel com-
‘pounds whidl enable tho oil to tuko up the hydrogen but which
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itsolt if not & constituent of the finel product, so that it can be
used again. Thue by ono process tho oil is thorouglly mixed
with & smoll quantity of the catalyst, for instaneo, with one per
cent of nickel oxide, and hydrogen gas at & temperature of 150
dogroes C to 200 dogreas C is passed throngh the mixture. By
passing the hydrogen for a long time the final product becomes
very hard and it is possiblo to obtain all stages of hardinss.

This process s an onteome of the discovery in 1901 by
Sabatier and Sonderens that organic substancos can be reduced
or mado to combine with hydrogen in th prosence of fincly di-
vided nickel. By this process they were abls to build up a lurgo
‘number of othor substances. Soarch for o practioal application
of this principlo resulted in many patonts of which the most
fomous was that of Normann, who appliod the process to the
reduction of unssturated oils. Norman's patent of 190+ was
the main onc, and many othors since thn have only differed
from it in detail.

Tho proccss for tho application of this principle of addition
of hydrogen to ofls by means of a catalyst, is now very widely
spplied and there are vory many and largo works for canverting
liquid or pasty oily into solid fats. The method of adding
bydrogen to arganic substances by means of o cstalyst may be
appliod to many othor subetances beside oils s Sabatier and
Sandorens showed twanty yeors ago, but the application of the
process to s s casily the most important and the largest of
all used.

1t may be asked why is it of advantage to convert a liguid
il into a solid substanco and what benofit does a solid fat pro-
sent over an oil. Perlape this will be more apporent when des-
cribing the uzes of the hydrogenated products, but as a genoral
statement it may be taken that a solid fat is moro valuablo than
an oil, and lso thot the harder tho fat tho more valusblo it ts.
Thus 8 an illastration the cases of stenrine or paraffin wax may
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be taken. Thote are vsnally sold on the melting poiat, and tbe
higher the molting point (when dealing with tho sume sub
stance). Thus the differonce in price between & soft parafin wax
of a meling point of 110 deg. T'. and a hard one of 140 deg, ¥
‘malting point is porheps more than 50 per eent. If, therefore
& soft greaso can be converted info a herd one its vaue is in
crossed. As will be seen Inter the hnrdenod product mey bo vex
for purposes for which tho Tiquid or softer materiala s quit
wnenitable,
Perhaps the torm antalyst which has been used several time
shold be explained. There ere meny reactions in chemistr
d i memy commoreial processes (in the conversion of el
ith lendmr very many caes oeeur) in which catalytie sction o
aalalysts betanee which llow
eoclorates & r
aotion botwoen ofher substances, but which iiself is not & cor
sfituent of the final produets of the actlon. They have bee
likened to the lubrieant in meehanies which allows, for instanc
# shafting fo revolve withont frietion, but which remsins
altered by the proces
Thus in the caso of hydrogenation of oils by moans of
eatalyst, finly divided nickel, the amount of mickel is the sen
after the process as bofore. If hydrogen wero passed direol
into the oil without tho nickel, lttle or 1o chengo would occy
but in tha presence of tho fincly divided nicksl the hydrog
xapidly combines with tho oil and bardons it. Tho nickel 1
‘maing npparently unalterod at the end. 1t bebaves ne the lub
eant docs in o shafting or boaring. The amount of the cately
roquired to produce the changs is o very small fraction of ¢
amount of the material acted upon. Moreover, the catalyst ¢
bo nsed again and again so that it is possible for a very sm
quantity of (he eatalyst to converl an almost unlimited quant
of the substanee acted upon. On tho manvfactoring sctle |
eatalyet is very rarcly ueod over and over again without so
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treatment. It is found that it gradually loses its efficiency, per-
haps through being sofled or fouled by oxtraneous substavees, and
it is usual to treat the catalyat aficr a cortain length of usage to
make it effeient for a further lot of matorial. Several theories
have been advanced o explain this phenomenon which are rather
beyond the eaope of this ertiole, but one of the best known is that
the catalyst does not remain unchanged but that it alternately
combines with one or other of the reacting substances and splits
off agsiz, so that ot tho end it remains in the same condition as
at the beginning, Aecording to the lubrioant thoory held by
Ostwald, the resction is only aceelerated by the catalytic agent
and the reotion must be sctually in progress before the catalytio
agent oan not. In very many oases this is no doubt suliiont,
that s, in many cases the oatalylic agont behavos as o stimulant,
but there aro several cases where the reaotion can bo started by
the catalyst and there are oases oven whero it may actually retard
& reaction. A more important point s that although the pres-
ence of the catalyst may alter tho spoed of a chemical reaction,
yet the condition of final equilibrium is not affeoted. This has
been proved in the case of the manufaoture of sulphuric acid by
the contact process, which is porhaps the largest commercial ap-
plication of a catalyptic prooess. In this process, sulphur dioxide
gas and air are passed through tubes containing platinised
estos, that is, asbastos which has been s treated with salts of
platinum that it prosents a very big surface of finaly divided
metallie platioum. Tho presenco of the platinum eauses tho
sulphur dioxide and the oxygon of the oir to combine (o givo sul-
phur trioxide or sulphuric acid, Without the platinum the two
substancea would not combina. The action of tho platinum may
bo somewhat as follows: The platinized asbestos has tremendous
affinity for gases and will absorb or ocolude very many timos its
own volume of gas. Thus the concontration of the molseules of
the gas at the surface of the platinum is very many times tho
concentration of the substance in the froe gaseous stato. This
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will result in very many more collisions between the molecules
of the reacting substances at the surface of the platinum than iy
the free gaseous state. In other words the rate of reaction be.
tween the two substances is considerably multiplied.

Although the subject of catalysis and the behavior of hydro-
gen: in contact with finely divided platinum or nickel has heen
the source of very much theorizing, yet very little is definitely
known of what happens.

In the hydrogenation of oils a similar thing occurs; the oil
is intimately mixed with the catalytic agent, usually either finely
divided nickel or nickel oxide. The hydrogen is passed through
or over the mixture and is absorbed very rapidly. After remoy-
ing the catalyst for use upon a further quantity of oil, the
hardened oil may be further treated by a process of purification.

The use of the hydrogenation process has perhaps heen the
most extended in the candle and the edible fats industries, the
latter having of course received 2 wonderful impetus during the
war due to the shortage of butter and the other natural edible
fats. Other industries also have benefited from the use of
hydrogenated products.

In the candle industry, liquid oils themselves are of course
useless, but by the hydrogenation processes many oils and fats
which would otherwise be unsuitable are made very valuable.
Similarly in the soap industry.

With regard to edible oils and fats, oils have very limited
uses whilst a solid fat can be made to replace butter, lard and
the various edible fats used for example for culinary purposes
such as fish frying.

During the war many solid fats have disappeared from the
market altogether or have become scarce and prohibitive in price.
Thus to take a case of most interest to the leather trade, that of
tallow :—very large quantities of tallow are used in hand stuffing
and also in drum stuffing but the price during the war has risen
200 to 300 per cent. In England therefore substitutes have been
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sought for tallow in: the leather industry, and one of the most
mmportant changes which have taken place in the application of
oils and fats to leather during the war has been the substitution
of hydrogenated fats for the usual fats such as tallow and stear-
ine. Of the oils which have been found most suitable for harden-
ing by this process to replace tallow and other stuffing greases,
seal and whale oil are perhaps the most important. For edible
purposes, oils of vegetable origin such as cotton seed oil have
been the most valuable for hydrogenation.

The hydrogenated product differs from the original oil not
only in being harder, (which constitutes its.chief value) but in
other ways. The final product is much lighter in color than the
original oil, many of the hydrogenated substances being quite
white like good tallow. From the leather dresser’s point of view
this is a great advantage, for light colored greases have always
been more in favor than darker ones. Two greases which are
alike in all properties (such as hardness and consistence) other
than that of color, may differ considerably in price. This differ-
ence in value according to color is probably largely unnecessary
in many cases for leather dressing purposes, and has probably
arisen from the very doubtful and sometimes quite erroneous
assumption that a dark oil or grease must necessarily produce
a corresponding increase in the color of the leather. With the
present outlook that a light colored grease is more valuable than
a dark one, then the process of hydrogenation will raise the value.

With many oils' the hydrogenation process takes away any
disagreeable odor. For edible fats, the vegetable oils such as
cotton seed are chosen for hardening, although hardened fish oils
may be so purified and de-odorized as to be quite suitable for
food purposes.

Another use for hydrogenated oils in the leather trade is in
connection with japanned leather. In Germany, it is stated that
raw linseed oil for patent leather has been largely replaced by
hydrogenated linseed oil. Leather fat liquored with a hydro-
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genated linseed oil may be made to contain up to 9 per cent and
will still allow the japan to be put on top of it.

Those tanners who are usually afraid of chemicals may look
askance at a chemically treated oil and may think that it is not
as good as a natural oil or fat. The same prejudice was felt
against sulphonated oils. In the latter cases ill-informed people
would say, “How can an oil containing sulphuric acid be safe ?”
That prejudice and of course ignorance is still perhaps existent,
but there is even less excuse for it in connection with hydro-
genated oils, for the chemical treatment they receive only alters
them in physical properties and they are incapable of exercising
any chemical function which would be harmful either ag a food
or as a leather dressing material.

Precautions Which May be Taken to Ensure a Good
Color

Before passing to the remaining method of incorporating
oil or grease in leather, that is, the process called fat liquoring,
it may be well to discuss some of the factors which influence the
color of the leather. When it has been stuffed either by hand,
by drum or by dipping.

It is unfortunate that good color should be taken as a
criterion of quality or should be in such demand. In many
cases, the color itself is quite unimportant and is no guarantee at
all of the essential qualities of a leather. For instance in belting
leather the primary qualities should be tensile strength, freedom
from stretch and slip, and permanency. The color itself is of no
moment at all and is not even a guide as to the other qualities.
In fact in many cases a good color is obtained at the expense of
the other essential properties, that is, by the special means which
are taken to obtain a good color some of the other good qualities
are impaired. The question is on a par with the color of sole
leather, which is always desired light and in the production of
which the wearing qualities of the leather may be impaired. Tn
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- this latter case the question is rendered ever more stupid because
the grain of the leather is either buffed off or blackened before
the boot is sold. Short of being able to educate the public and
through them the manufacturers to a better understanding of
the meaning of the color of leather, the tanner and the leather
dresser are bound to supply what is demanded.

The influence of the amount of moisture in the leather has
already been fully described as well as what causes the darkening
effect when oil or grease is present as a film on the surface of the
leather. The color of the leather itself apart from the presence
of grease, that is, the color the tanned leather would possess if
dried out as carefully as can be, has of course a very great in-
fluence. If the natural color of the leather itself be dark it is
impossible to expect a light color when stuffed. The nature
of the tannage plays a great part. It can hardly be expected for
instance that a leather tanned with mangrove can yield as light
a color as one tanned with gambier. Where a good color is desired
therefore in stuffed leathers, the preliminary tannage must be
taken into account and light colored tannages should be chosen
where possible. If the crust leather be dark then something
can be done to lighten the color before the leather is stuffed.
(The darkness of the dried out crust leather may, however, be
deceptive. It may not be due to the actual color of the tanned
grain but may be caused by surplus tan in the grain, which
would possibly be quite removed in the treatment usually given
before stuffing.) If, however, the leather is actually a dark
color, something may be done to improve the color by sumaching.
This was at one time an almost universal process to apply to all
leathers before being stuffed. The leather is soaked back in
water and then either drummed or paddled in a warm, fresh
infusion of sumach, to which a little gambier is also sometimes
added. This produces a marked improvement of the color,
which seems to be due to the sumach stripping some of the
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darker colored tan from the surface and replacing it with its
own lighter colored tan.

Instead of using a drum or a paddle a vat may be used in
which the goods are left immersed for several hours or even
days. This vat is strengthened up with sumach occasionally
and may be warmed up before each lot of goods is immersed.

As dressers of curried leather very often buy many different
classes of leather in the crust form, if no preliminary treatment
were given, the color of the final leathers would vary very much
according to the original tannage. Besides giving a sumach
bath as just described many dressers scour the tanned goods.
This of course precedes the sumaching. The goods are soaked
back and then scoured by machine with a supply of water. This
removes the bloom and surface tan and helps to produce more
uniform results. The leather is then sumached. Of course by
both these processes a proportion of the tan is removed and
weight is lost so that the two processes are only given on best
class goods or where weight is not the only consideration.

A leather which has become stained during the processes
of tanning will of course still show the stains in the stuffed
Jeather. For instance a leather which has been lime blasted or
which has not had the lime properly removed before tanning will
still show the stained effects after stuffing. With leathers which
are badly stained and which are not made sufficiently even in
color by scouring and sumaching it is often the practice to
“clear” them by means of bleaching agents such as a weak solu-
tion of sulphuric acid. This practice is usually condemned on
the grounds that the permanency of the leather may be very
much impaired.

The extent to which the leather is tanned also plays an
important part. An undertanned leather takes the grease badly
and will produce a poorer color when stuffed than a'well tanned
leather. Similarly an over tanned leather, one with an excess
of free tanning matter, will produce an inferior color. By
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scouring and sumaching, as just described, both these defects
are remedied to some extent, the scouring will reduce the over-
tanned effect and the sumaching will make good the deficiency
in tanning so that more or less uniform conditions with regard to
extent of tannage are obtained.

Next to the original color of the leather the amount of
moisture in the leather plays the most important part in the
production of & good color and this has already been fully dis-
cussed. )

Amount and Nature of Grease Used

It goes without saying that the amount of grease in the
leather has a very great influence on the color. The more grease
that is incorporated the more difficult it is to obtain a light
color.

The nature of the grease also has an important bearing on
the color. The softer or more oily the grease the less of it can
be taken up by the leather without becoming dark or oily on
the surface. It is this which has made the use of hard greases
such as paraffin wax and stearine so popular and which has
brought the methods of drum stuffing and dipping to such prom-
inence, since by the use of these methods and greases much
larger quantities of grease can be incorporated without produc-
ing dark oily effects on the grain. The harder the grease and
the lower the proportion of oil in it, the more can be incor-
porated and still maintain a good color. Apart, however, from
the question of hardness, the character of the grease has an
influence on the ease of penetration and upon the color of the
final leather. Thus a grease which will emulsify with water
will penetrate the fibres much more readily than a non-emulsi-
fiable one.

Influence of Degras

It is for this reason that many curriers always prefer to

have a proportion of sod oil or degras in stuffing mixtures.
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These materials, which are products of the manufacture of
chamois leather in which cod oil is allowed to become oxidised
as already outlined, are emulsifiable with water. In fact as
they usually come on to the market they already contain a fair
proportion of water, 20 per cent being quite common. They
confer this property of mixing freely with water upon other
greases to which they may be added. They are therefore very
valuable adjuncts to stuffing mixtures. The property of mixing
with water is a valuable one from the point of view of pene-
tration. Since the leather is always stuffed wet (with the ex-
ception of dipping—in which case degras and sod oil are not
used) the presence of a proportion of either of these two greases
helps the stuffing mixture as a whole to penetrate the leather
more readily. This is caused by the lower resistence of the wet
fibre against the penetration of grease which is more or less
miscible with water. It is akin to the penetration of oils by
the process of fat liquoring which will be dealt with later. Not
only is the color of the leather improved by the better penetra-
tion caused by the presence of an emulsifiable grease such as
degras, but the leather itself is improved in quality. The bet-
ter penetration of the fibres produces a mellower and fuller
feel or what is sometimes called a well nourished leather.

Emulsifiable Greases

Recently there have been placed on the market several solid
greases which are emulsifiable with water. Something will
be said later about the process of sulphonating or sulphating
oils which is now largely practiced and which will render an
oil which is ordinarily quite non-mixable with water, capable
of being emulsified quite easily. For instance, if a few drops
of say castor oil or cod oil be shaken up with water, the two do
not mix or emulsify. The oil may be broken up into smaller
globules but they will fairly quickly come together again and
form a layer on the surface of the water. By the process of
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sulphating either of these two oils, the remaining products are
very similar in appearance to oils, they feel oily and produce
the same effects as oils. When used on leather they lubricate
the fibres and produce the same softening effects as ordinary
castor or cod oils. They differ, however, very materially in
the way in which they behave towards water. If a few drops
of sulphated oil be shaken with water, instead of coming to-
gether again and rising to the surface the oil is separated into
countless small globules, so small that they are beyond the limits
of unaided vision, and the appearance of the mixture is milky.
The globules are so small that they do not answer the forces of
gravity but they remain in suspension in the liquid for a great
length of time. This is called an emulsion. (Ordinary milk
is an emulsion of cream with water.) Oil in this extremely
finely divided condition will readily penetrate wet leather. Such
oils have been known for a long time but the last few years
have seen a similar process applied to solid greases. Nowadays
it is possible to obtain greases as hard as paraffin wax which
are emulsifiable with water. Of course, the grease in the solid
form is not emulsifiable but when the solid grease is melted
and the liquid grease then shaken with water and emulsion is
obtained. On cooling such an emulsion the grease may not
separate out but the tiny globules will be solid. If such greases
are used in drum stuffing, they will, of course, first be melted
and their properties of emulsification will come into play. They
will penetrate wet leather much more readily and they will sep-
arate the fibres and produce a better filled and nourished leather
than greases which are not emulsifiable. The effect on the
color will also be a good one. Such greases need not necessarily
be used alone to allow of their emulsifiable properties being
used, they have the property of conveying this property to other
greases with which they are mixed. It is, therefore, quite com-
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mon to use only a proportion of these emulsifiable waxes or
greases in the drum stuffing mixtures.

The use of such materials enables good color to be obtained
more easily.

Instead of adding ome of the solid emulsifiable greases to
the ‘stuffing mixture many leather dressers use the sulphated
oils just mentioned. Where particular firmness is desired the
solid may be used but in many cases oil is a constituent of the
drum stuffing mixture. By one of these the oil ordinarily used
may be replaced by one of these sulphated or soluble oils which
will render the whole of the stuffing mixture in a condition to
be more easily absorbed by the leather.

Removal of Grease From the Surface

Since one of the commonest causes of dark color in curried
leather is the presence of oil on the surface it naturally follows
that one of the best means of improving the color of stuffed
leather is to remove the grease from the surface. This is not
as easy as might appear. An ordinary degreasing apparatus in
which the whole leather is immersed in a grease solvent is not
suitable because it would have to remove far more grease than
would be feasible, in order to improve the color. An ordinary
degreasing plant would not remove the grease only from the
surface and that is what is required. Certain aqueous degreas-
ing agents are, however, sometimes sold. These are really or-
ganic grease solvents which are emulsifiable with water. A small
proportion of these materials along with water is placed in a
drum with the leather it is desired to degrease. It is claimed
that, by drumming, some of the surface grease is removed and
the color is improved.

There are also methods available involving the use of al-
kalies which will remove the grease from the surface.

Methods of improving the color which involve actual bleach-
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ing processes such as the alternate use of sulphuric or oxalie
acid and soda need not be described here.

In connection with this question of removal of grease it might
be pointed out that even if the whole of the grease be removed by
a proper degreasing plant, some of the effects of the grease are
not removed. In other words, a leather which has been stuffed
or oiled and then had the whole of the grease or oil removed is
not the same as a leather which has never been oiled or stuffed.
The separation of the fibres will not have been interfered with
by the removal of the grease. The tensile strength, although
lowered by the degreasing operation will still be higher than a
leather which has never been stuffed. The effect on softness
and pliability will also Temain after degreasing, in fact the
leather may be softer after degreasing than before, particularly
if the grease used in stuffing has been a hard one. The effect
on the color may also be beneficial, for instance, if the leather
be dark in places due to surface grease. a degreasing process
will remove it and make the color uniform. For certain classes
of goods, therefore, degreasing may usefully be employed, for
instance, in some cases the presence of grease itself is not de-
sired and yet a soft flexible light colored leather is wanted.
One way of producing this is first to impregnate the leather
in the usual way and then remove the grease.

Fat Liquoring

A discussion of this process will be rendered much easier
if what has already been said about the application of oil to
leather is borne in mind.

The process of fat liquoring is merely a special form of ap-
plying oil to leather. In the processes already described the
oil or grease is applied in its natural form, and any variations
which are possible are made in the condition of the leather,
temperature of the greases, ete.
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By fat liquoring, tho oil is presented to the leather in
special form callod an emulsion. Something of the naturo of o
emulsion has already been deseribed. An oil emulsion is merel
& mixturs of oil and waler in sueh a form thal the oil is
finely divided thal it does not separate from tho watr but re
‘mains muspended. Milk is o typical emulsion of butier fat i
water, The parkicles of oil although lighter thn water, do no
anawer Lo forces of gravity, bul remain in suspension in tb
liquor. The better the emulsion the mozo slowly docs ths o

separate from the water. The eream from milk will Tiee §
tho surface in several hours but olher cmmlsions may remai
pormanent for days or even months. An emulsion will appes
‘homogenous fo the eye but nndor the mieroseope small sphari
el globules of oil can be seen.

Most of tho ordinary oils will not emulsify with water b
simple admixtuve. Means mnet be taken to causo the oil to b
split up into very fino particles. 17 a few dropa of ono of tb
ordinary ofls be poured into o test tube along with ordinar
water and vigoronsly shoken, the oil will be broken up int
meny tiny globules but on sianding for o few moments th
drops of ofl gradually rise to the surfaco and join Lngau\m b
form a continuous layer. Even tho moment after agitation th
Yiquid ie not milky in appearanco. 1f instead of pouring e
into water, it bo poured into o hot solution of soap and the
shaken, the liguid will becomo milky and the ofl particles wi
e so finely divided that they aithor will not rise to the surfac
and the liquid will remain milky, or thoy will riso b tho su
Tace very much moro sowly than without sonp. Such a mixtur
of oil, sonp and water ia an omulsion and is called a fat liguo
Until rocently the vso of oil and sonp was almost tho onl
means sdopted for making fot Tiquors or emulsions to be ek
sorbad by loather, but it will ba shown later that other mean
are availablo for producing stablo cmulsfons. Whon a fat liquo
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18 spoken of an emulsion of oil and soap s ususlly thought of
5o that in what follows, such 8 mixture must bo understood
although most; of what is true for an oil and soap emulsion is
also truc for the other types of emulsion just mentioned.

An emulsion is not necossarily one of oil 1n wator, many
other ubstances may be emulsified, in foct it is possible to
cmnlsify o solid.

Professor Mounier bas carried out vescarches on the for-
mation of emulsions and of the eauses which lead to stability
of the opposite and the writar is indebted o bim for some of
the following poiats delhn(,v with tho theory of emulsions. Car-

o all emulsions whethor produced by
ol or gonmy e o even solids, but in tho following
considerations special emphasis is laid on the type of emulsions
used in fat liquoring leathor, that is, emulsions of oil in water
produced by mewns of alkali, soap, or ofhier agonts. In fat
Tiquoring, tho aim is o produco & permanent or etablo emulsion,
and to avoid conditions which would breok up the emulsion,
whilst in other industrios, tho formation of emulsions is to bo
avoided. An emulsion is called stablo or permonent when, if
it be left at rest, the emulsified particles have no tendency to
colesce, agglomerate or finally to ceperate fram the intergranu-

‘medium in the form of a homogenons mass. Amongst the
most remarkably stablo cmulsions one may cite tho csso of the
oil emnlsions of ogg yolk and of milk. Tt fa possible artifioially
{o produce emulsions which maintain thoir stability for months
or even years such 08 thoso obtained by prolonged agitation of
wool grease with alkaline woter or the emulsions of lnbrinnting
ofls that aro sometimes produced in the condensod wa
steam engines.

Sometimes it happens that o scperation occurs which may
be mistaken for o breaking of the omulsion. Thus when the
intergranular substance (the medinm in which the substance is
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emulsifed), s liquid and is in great excoss of the emulsifed sub-
atanco, Uhe omulsion isclf may soparate from the cxcess of e
liquid, cither by rieing to the surface or falling to the botton
deponding wpon wholher the cmulsified snbstancs is lighter or
leavier than the Jiquid. ~Tho emulsion is not necessazily broken
and {he omulsifiod globules may still ranain ecparate. What
Tappens i thal tho emulsified parlicles remain separate but they
carry with them part of the emulsion medium, leaving the re-
muinder of the latier froe from tho emulsified subsiance, Av
examplo of this is milk in which tho emulsion of tho fat rises
to the surfaco, The fal glohules do not eonlesce and the eream
on {ho aurface is an emulsion.  Attention has baen drewn
to this point becaneo sometimes commereial fat liquors separate
in Uhis way and they are then regurded as nsatisfoctory. An
cmulsion whicli belinves in thia manner may bo perfectly satis-
Inotory in uso and liould not be confused with ono in which the
oil globulos coalesco and rise to tho eurfaco as a transperent
liguid. The Taltor caso is ono of true separation of the oil from
the ofher liquid whilst the former i merely a scparation of the
omlion itselt from an oxeoss of tho liquid.

Pruo emulsions of oil in water are characterized by being
mota vitceus than Uie oil from which thoy ere made.

‘The Size of the Particles in Stable Emulsions
Jividontly ano of tho mosl important factors in connection
with emalsions trom tho point of view both of s influence an the
stability of tho culsion and of the bohavior of the cmuléon in
practice (0. g in fat liquoring, the ouso of penotration) s the
size of the emuleifled particles. Tor emulsione of solid partieles
a contrifugal method may bo ueed to dotermine tho size. A
‘microscopic method involving on gelual counting of the nurber
of particies in a given volume of tho cmulsion mey also be ueed.
Tn tho caso of liqnid substanoes tho ultre flera of Becheld
‘may bo uscd to dotermino the siso of the particles. These fiter:
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aro mado by impreganting e iltor paper with ccllida) solution

of collodion in ncetic acid. By varying the strength of the

solution of the callodion the pores of tho filtar yapers are made
of definite sita. By passing the amulsion through various of

these filters until ong is found which is the limit which allows

the partioles of the emulsion to pass through, it is possible to
etermine the size of the emulsion purticles.

Determinations made on these lines have shown that the
globules in n typical oil emulsion may be smaller then the micron,
that is less than one thousandth of a millimetrc. Lewis has
stated that in stable emulsion of oil in water the particles ure
not larger than 0.4 of a micron in diameter. These figures show
that the emulsion paticles are larger than the colloidal purticles
in a colloidal solution but the differences are not suficiently lsrge
to place the two clasoes of particles in diffarent orders. 1t is in
fact probable that there exists a regular gradatian in the dimon-
sions co that the largest colloidl particles approsch the size of
tho smallest emulsifiod particles. Tn other words there is no
clear line of demakation between the dimensions of colloidal and
emulsion particles. Scveral facts supporl this theory. Bmul-
sion particles are subject to the Brownian movement in the suo
way as colleidal particles, that is, scen under the miscrope, the
emilified particles and the colloidal particls, instead of moving
in the liquor i or down according to whether
they are lighter or eavicr than the liquid, the'y oo farkly
with a to and fro motion in any and every di
Trovaian movement fs o cxpeienced by tnclra and ot
minute bodics. - One explanation s that liguids ere composed of
clustic molecules in_conatant motioo. These incessant move-
‘ments of the molecules of the liquid, acting upon the insoluble
particle, i. ¢., tho emulsifiod particle, or the bacterium, do tot
cxactly nautralise one another but exert a Jocalized action on the
particles, causing them to move firat one way and then another.

In the second placc the emulsion particles as well as eolloidal
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partieles aro subjeel fo movement under the influence of the
clectrio current, In other words if an elcetrio ourrent be passo;
through an emulsion, the particles aro driven from one and st
tracted by the other terminal. Usually the pi\r(\ulul ‘coalesce o
the torminal to which they arc nmmetcd in the same wy
as oolloidal particlos will oflen coagnlate undor the same infly

Emulsion particlos, therefore, liko colloidal porticles, poa
aess @ defnile oloctrioal charge hoth as rogurde quentity sn

ign.

This clectrical {ransport of emulsified and eolloidal par
ticles is only a parliculas case of the eloctrical transpoet. of v
fing powders suspended in a Jiquid, a phenomenon discovercd by
Tarsday. A parbicle of any substance, solid, liguid or gar
which i¢ fine enongh to remain in suspension in a liquid, move
in the liquid when a eurrent is passed through. For a
substance in & given liquid the dircotion of movement is inde
pondent of the sizo or shape of tho particle. The rato of movc
ment is propartional {o tho sirength of the enrrent.

Although the Brownian wovement and the phenomens ¢
oleotrien) transport just mentionod, ereale o cerlain analogy b
twoen tho cmulsion form and the colloidal form, yet thero &1
quite different characteristies such as (1) the absenee of the g
form in emulsion, (2) the slight sensitivenees of emulsions to tt
action of oleetrolypes, (3) emulsions may bo oither of liquic
or solids whilst colloidal particles are nover eonceived of :
solids.

Effect of Surface Tension
Thoro Is not space to deseribe in detail tho meaning of t
torm surface tonsion. It is tho foree which keeps two liguic
stoh a8 oil and wator from mixing with one another. 1tis co
nootod with the attzaction of the molocules for one another at t
surface. Al the molccules n a ligaid ao in motion to and f
They aro held togother by powerful forecs of attraetion for o
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another so that the distanee which & moleculo travels hefore
aolliding with another molecule is not great, The molecules
are continually colliding with ane anather.  Tn solids the motion
of the partiles is greatly hindered by adjacent roleeules and one
molecule can only get awny from contact with ancther molecule
extromely slowly, if at all. The molecules in  solid have only
very limited mobility and therefore a sclid retains its shape in-
definitely. The only difference between a solid and a liquid is
thet in the latter the molseules have greater freedom of mation
ud can travel from one part of tha liguid to another. They
hawe sullcient; {reedom to allow the liquid to assume the shape of
the vessel into which it s put but the freedom of motion is not
as great as in gases in whieh tho moleoules seom to be able to
travel much more independently of one anothor, In a liguid
the molccules ave mueh mare compact £han in gases, or in other
words in gases the spaces between the molecules are much greater
than in solids. The olosenesa togather of the molecules i a
liquid causes them to be subjoted 10 streng inter moloeular
sttraction 5o that the liquid assumes a dofinite vohume. In a
gus the moleenles are o independent and rapidly moving that
the gas has no definite volume, but excrts a pressuro and will
Al any epty spaee. Tho assumption by a liguid of a definite
volume gives it a definite boundary or surfaco. Sinee the mole-
cules in the body of o liquid aro attracled by the other mole-
cules equally in all directions it follows that at tho surface the
attraction is greater inwards than ovtwards, beeanse the molo-
eules of the liquid below it will attract it moro paverfully than
tho molceules of tho air above. This produces at the surface the
forees callod surface tension. This axcess of attruetive forces at
the surfaco gives tho liquid ite dofinito boundary between itsolf
and the atmosphere. Tn this sene the surface tension may be ro-
garded as o skin or sourn which holds the liquid together. Some
of the molecules at tho surtaco may bo assumed to be traveling
with a sufleiently high velocity to leave this surfaco. If the
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velocity be high enough, the molceule will get beyond ho rungs
of ‘atiraction of tho molocules in tho liquid and will pass into
tho spaco above and not return. (This is the explanstion of
the cvaporation of water or other volatile liquid) If fhe
velosity of the cscaping molcculo bo uot high enough to carry
the molecule beyond the sphere of attraclion of the other mole.
cules, its upward velocity will become lower and lower until it
eeasca and will then be attracted back again into the liquid. In
@ volatile liquid such as uleohol the proportion of the molecules
with high cnough veloeitios to escapo from the surface is grest
whilst in a nen volatile liquid such as oil the propertion of these
rapidly traveling maloculos is small, Reising the femperatures
will inereass the velocity and therofore incresse the rate of
evaoration.

When two liquids are placed fogothor o similar thing may
oceur, that is the two liquids may exert a defiuite surface tonsion
elween ouc another in the same way ns the surface tonsion
Between a liquid and the air s already deseribed. Belween ail
and water, for inelance, there is o marked surface tension.
Between alcohol and water on the other hand there is no
surface leusion. If o layor of aleohol ho poured gently
on to a layer of water and the two loft to stand, in time there
will be 0 lino of scparation or boundary between thom, This
s because the attraction of the aleahol molooule for the water
molecula is aa great or greater than cither that of the alookol for
aleohal or water for water. A moloculo of water therefore
sising to the surfsco between tho wator and aloohal will bo just
a8 likely to pase into tho alcohal as to bo attracted back again
into the waler. Those two liquids are thoreforo miscible with
ane auother in all proportions. Thero aro othar possibilities be
tween the cases of alcchel and water and oil and wator. For
instance water and chloroform, cach of which s slightly soluble
in tho othor. If thoso two liquids bo shakon together they
will separato out again but thero will be  little waler in the
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ehloroform and a little chloroform in tha water. Tn thoco casen
it muat be sasumed thet when a certain number of water mole-
culea have pasaed from the water to the chloroform, thare in
just as much tondoncy for them to reburn to the water, as for
more molecules to pasa into tho chloroform.

To rofurn o the osse of oil and watar, although practically
o admixture takes place and although cach liquid retaing &
considerable aurface tension at the dividing aurfaces yo, th
surface tension ia less than thot between tha oil and the air.
Tt in thin factor which makes the presence of water in loathor
nocessary for the auccesalul application of oil or grease, hecause
the surface tension hetween oil and water is lesa than between
oil and air. Oils which exert low nurfaca tension between them-
sclven and water are the ones which will most easily penetrate
wet leather. Degras end sod oil have low aurface tension and
Procter atiributca to this the value of degras in rapidly peve-
trating loather and in conforring thin propercy upon the other
ofls and fata with which it may he mixed in stufing mixturo

Not only have different oils vory differant surface tensions
hut the latter may alao bo affocted by outside influonces. For
imstance, raising the temperature reduces the aurface tension,
s0 that the greater case with which a stuffing mixbure will pene-
troto lother whon it is warm thau whon it s cold is duo ot
only to the moro liquid condition but alo to the redveed nurfaco
tension at tho higher temperaturc.

‘The nature of the leather itsclf may alao have soms influence
on the onso of ponctration. Cortain tantages produce loathera
which are sometimes said to carry grease well, Such tannages
are therefore much aought after for currying purposes. The
reason for the more ready aheorption of greaea liea probably in
the surfaco tenaion of the wet fibre with togard to oils aa well
48 upon tho oxtent to which the flbres are isalaied.

In the procese of fat liquoring, the surface tonsion of ihe
ofla employed is very considerably roduced by the prosence of
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soap. Jnst as & layer of soap on the hands will enahle oil to
bo spread over them, that is, will provent the il from gathering
together in drops, so the prosence of soap in a fat Jiguor not only
enables e partile of oil fo bo very finly divided bt o
spread more casily over the Sbres. 'Tha ease with which g fat
liguor penctrates leather compered with on mdmnry ailis m-m
fore largely 2 question of reduced surface tension,

That the meehanieal action in fat liquoring is not xesponei-
blo entirely for the more rapid peaetration of the ofl is ehown
by the fact that if the leator wore drummod in the oil not in tha
form of en emulsion o fat Jiguor, the oil would not penetrate,
1t is tho cmulsification of the oil or the division into very fin
‘particles and also the low surface tension of the oil s regerds
the wet fbre, which make the penetration of the o in fat liguor-
ing s0 much casier thon when mercly applied to the surface or
in the form of an ordinary oil.

Effect of Surface Tension on Oil Emulsions

All oils are not equally easily emulsified under similar cou-
ditions. What therefore is the property of an oil which deter-
‘mines whether it is omulsifiad with case or with diffculty?
Surface tension exerts the most important influcnce. The ques-
tion resclies it into one of making large globules into small
oo T sm wich & globule A’ will break up into two
globules . e the case with which the oil ean b
omulsi " globls A ogins 1o lngthen o, then to
be restricted n the middle and finally the two parts are sepa-
Tated and two smaller globuloes o and @ are formed. What s
the force which resists the plitting up of the particle A into
two perticles o and @'? The splitting up is accompanied by
an increase in the surlsce res. The surface area of one par-
ol it to bo sphorical, is smaller than the aren of
two partices e from 1. The Zoes, shrefor, whioh resits
the ineresse in surface is the ono which influenccs the etse or
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ofherwise with which an oil s emulsified, and this force is sur-
face tension, of which eeme account hes already been given.
The surface tension between oil and wter aets as though there
swore an clasti membrane round each globule which opposes
any increase in the area of the cxternal surface. The surfeco
tencion, therefore, at the soparation surfaco between the oil and
th water, resists the formation of an emulsion snd the higher
the eurface tension the greater the resistance. Reversely tho
chango from the form a and @ to the form A, that is, the
hreaking of the omulsion is the more readily brought sbout, the
‘highor the eurface tension between the oil and the water.

Tt follows, therefore, that the lower the surface tension
of tho cil the mere easily the oil will be emulsified aud the more
stable the emulsion, other things being cqual.

In order to measuro the surfaco tension between the va-
rious oils on the eno hand and different media such as water
snd eoap solutions on the other band, Mounier adopted the
mothod of Tate, which consists in mensuring the number of
drops of the liquid per unit of weight which are formed as the
liquid is sllowed to pass through a narrow orifice from ons
veasel into the cther liquid.

Meunior used an ordinary burette. The height of the
liquid in the burette wos maintained constant. The eapillary
opening whiich was constant was immerced in the liquid. By
allowing the oil to run from tho burotte into water and by
counting the number of drops per unit weight of the oil, it s
possible to compare the surfaco tension of the different oils
under ifferent eonditions.

The mumber of drops obtained undar these conditions oro
inversely proportional to the Gurfaco tension, because the higher
the surface tonsion the loss readily docs the liquid bresk wp
into drops.
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The number of drops por gram obtained when some of the
common oila were allowed to drop into weter wero
Castor oil 9, mineral oil 9, insoed oil 18, neatsfoot on 15,
and ohive 0l 20. Contrary lo one’s expectations the tempersture
Ages not aflect the surface tonsion by this method to any marked
extent, although viscosity diminishes very rapidly as the tam-
peratura is raise
Mineral selts, which have such o harmful effect on emul-
sions made by means of certain colloids such s soap, sctually
lsification when dealing with pure water emulsions.
, using tho bove method ono gram of neatsfoot oil fn pure
wator gavo b8 draps, in a 1 per eent salt solution 19 drops, in &
per oent salt solution 24 drops, and in 10 per cont solution
81 drops.
Solutions of alkaline sulphoricinates such as the am-
monium selt of sulphonated castor oil have s very marked
netmn on the surface tension between oil and water,
in pure water, neatsfoot oil gave 18 drops, in a §
per cent, sulphanated castor oil solution 29 drops, in n 20 per
cent 60 drops and in & 5O per cent 107 drops whilst in a 60
per cent solution tho neatsfoot oil did not form drops at all
but ren in a continuons stream. The effect of the sulphonated
il depends largely npon the extent to which it has been neu-
Lralized. If it be slightly acid, as commercial snlphonated oils
often are, the effect on the surlace tension and upon the emul-
sifieation is much elighter than i neutral or slightly alkeline.

Effect of Sulphonated Oils Upon Surface Tension
"This cfleat of the sulphonated oil wpon the surface ten-
explained (1) by the hydrolysing and suponifying sc-
tion of the sulphonated oil, and (2) by tho colloidal character
of the sohution of tho sulphonated oil.
“That tha salphonated oils have a hydvolysing action v
ather oils is explained by analogy with other sulphonated
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compounds. Thus mono-sulphonic benzine has remarkable
hydvolysing propertics on oils when boiling. Industrially
Twitchall’s reagont is used for hydrolyzing and saponifying
oils and fats. Tho composition of this reagent is seeret but
it is probablo that it is formed hy the action of sulphuric acid
upon fatty acids in sclution in naphthaline, or in other words
that it is a sulphonated compouud; 13 to 2 per cont of this
reagont, upon the weight of the falty matior is suflcicnt to
hydrolyze the lattor into froc fatty ncid and glycerinc.

Lawowitsch has shown that the same hydralyzing power is
‘possessed by otbor sulphonated organio camponnds so that it
ie weasousble to suppose that a sulphansted oil such as turkey
rod oil owas som of ita powor of emulsifying othor oils and
{ats to its similarity to theae other sulphonated compounds, that
is to its power of hydralysing oils and fats.

Tho action of the alkaline salts of  sulphanated oil upon
the surface tansion of another oil is rauch strangor than that
of other sulphonie derivatives such as mono-benziue-sulphonic
scid, or its sodium solt on tho sodium salt of disulphonic a-
‘naphthol.

Sulphurio acid itsclf has an effect by lowering the surface
tonsion. Thus olivo oil falling into pure wator gave 20 drops,
into a2 por cant solution of sulphurie acid 25 drops, and into
10 per cent solution 83 drops.

This slight effeet corresponds to o slight hydrolysis, which
is nevorthaless sufliciont to produco an omulsion when olive
oil is agitatod with sulphuric acid,

Tt is even possiblo to produce an emulsion with water alone
owing to_the slow hydrolysiag action which s favored by tho
gradual division of tho oil and inorcase of the surfaco exposed.
The sgitation with wator alono must of course bo prolonged
in ordar to produce any appreciablo hydrolysis. This aquoous
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emulsification is rendered much more repid i tho ofl i itscls
dighty 062

oftets on the surface tension ero less marked with
n\l!phnnuicd oils than with solutions of alkalies such ap sode.

The Influence of Colloids on Oil Emulsions

1t las alrondy boen pointed out that the emulsificd par-
tioles of an oil emulsion sre of greater dimmion. than the
particles of & colloidal solution, therefore in an oil emuleion
propared in the prescrce of a eolloid, each amilion globule will
exert on attroction for the colloid particles in its noighborhood
50 thot cach emulsion globule will become coated with o covering
of the colloid particles which will constitute a protective grein
and will prevent the emulsified particles from coalescing.
amulsion of an oil therefora in the presence of a colloid always
chowa pronounced ctalility.

The calloid gives & certein viscos
divm which helps to keep the globules
their upward movement due to gravity.

Milk and egg yolk aro types of cmulsions formed by the
help of colloids. The oil globules are surrounded by eolloid
albuminous matter, in the case of milk by casein, and in the ease
of ogg yolk by cholin. The use of such substencos aa gums,
gelatin, Trich Mosa in the making of ol emulsiona both for -
dustrinl and for pharmaceutical purposes dependa vpon their
colloidal effes in the menner just indieated.

ty to tho emulsion me-
suspension by opposing

The Action of Very Fine Emul
fication of Oils
The similarity between fine emulsions and collml.ll hae
alroady been doseribed. It is not surprising therefore thet the
owo have the aafe property of helping omuleificetion or other
subatances.
s if instend of vsing water as the medivm for omvlsi-
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tying an oil, a fine emulsion be used it is casy to see that the
stop 38 likely to produco a more stable emulsion. The original
fine emulsion will behave in the same way s the colloidal par-
ticles, that s, they will cont tho new emulsion globules with
‘protactive conting, rendering the conloscence more difficult.

The two substances may be emulsified together or preferably
the ofl shonld be emulsifiod in the previously formed emulsion of
the very fine particles.

An intoresting case from this point of view, which is dealt
with more fully elsewhere in this article, is that of the emuisi-
fication of n nontrol oil in th presence of its fatty neid. It has
boon known for o long timo hat an il which contsios much froe
fatty acids, such as a rancid olive o, is much more casily emulsi-
fed than a frosh noutral oil. The free fatty acids, the products
formed when an ofl becomes roncid, posscss much stronger emul-
eiflod propartie than the noutral ofl and it is possiblo to obtain,
by suitable mothods of ngitation, very stable emulsions with
fatty noids and water alone.

ucid o, such as olive, thero is no doubt that th
ease of emulsification Ia due to the protactive offeet of the fine
emulsion of the fatty acids upon the neutral oil globules. The
atability of auch an emulsion 10 . protective covering of
the noutral ol globulos by the smaller fatly ncid particles.

Quite apart from this action the surface tension of a noutral
oil in contact with water is much higher than in the presence of
the fatty acid of the ol, thus with & neutral neetsfoot ofl tho
aumber of drops obtoined was 30, whilst with oqual parts of
nentral oil and frec fatty acid the number was &4 and with free
fatty beid alove 2.

The offect of alkalios upen tho surface tension of an oil is
vory marked. A vory small traco of alkali in tho water will
very apprecinbly diminish the surface tension. Thus in one test,
nentsfoot ofl into pure walar gavo 13 drops, wnilst into water
containing 0.02 por cent of caustic soda, i. e, 1 pert in 5000, it
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gave 21 drops, and into water containing 0.06 per csat, that is
1 part in 1660, the oil dropped in & continuous stream. A small
smount of a strong alkali such s caustie soda has therofore &
very strong action on tha emulsifieation of an oil and vary many
It liquors contain fres alkali whi ded to render
tho exulsification easiar and to make the amulsion more stabls,
The advanteges and disadventagas of the presence of free alkali
in  fat liquor are discussed elsewhere in this article.

Sines both colloids and fine amulsions exert o favorable
influsnce on the emulsifiestion of oils it is only natural that
whan the twn azo preseat togother the effeel is more pronouaced
than whan they are alove. g yolk, which is one of the finest
emulsifying agents for oils, depands for its sction upon the fact
that it containg a colloid (albumen or lecithin) and a fine emul-
sion (the egg oil) Similarly milk is & good emulsifying ma-
dium for ofls.  Milk contains bath a flae emulsion (cream) and
« coloidal solution (ensein). Olive oils are often sllowed to
become rancid by the addition of albumiuous substances; the
raneid oils boing rendily emulsified and. possessing emulsifying
properties upon other oila. The rancid il probably contains

the albuminoua matter in the form of & eolloidal solu-
tion, whilst Tatty acids (which readily form an emulsion) are
‘produced as the oil beeomas raneid.

Formation of Emulsions by Means of Soap

lutions of soap may be regarded as eolloids and they
exart & very strong affect on the formation of stabl emulsions
of ils

Tn desling with tha effect of soap on the formation of stsbls
emulsions one of the first hings to be considerad ia the ratio of
alkali to fatty acid in the sosp sud the effect of varying this
ratio upon the power of saap to produce ofl emulsions. (An
ontline of the composition of soap hss already been given.)
‘Meunier found thst tha ratio of alkali to fatty scid which gava
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the best results variod with the dilution of the emulsion. Thus
the proportion of alkli fo fatty acid is higher the more dilute is
the crulsion. Tn many cases n excoss of alkli is o disadvan-
tage and Au excess of fatly acid an sdvantage. When soups
which contain an oxcess of fatty acids (that is more fatiy acids
than correspond to the alkali) sre dissolved in water, the offect
is to produce a colloidal solution of the true soap and a fine
wlsion of free fotty acids. 1t follows, from what hos been
said in the procading paregraph, that, the prescnco of a colloidal
coltion together with a fin emulsion holps to produce e stble
emulsion with an outside material such a5 a nentral oil.

Tn such o oséo where thero is a deficiency of free alkali in
the soap, the latter should be issolved in as emall  volume of
water as s possibla and the oil dded to the strong sosp solution.
The dilution should be offested after the oil haa been added to
the soap. The uso of sosps containing an oxcoss of froo fatty
acida may bo convenient for the proparation of those emulsions
‘which must heve an acid resction.

1t some substanco such s common sak, which will preaii-
tate  colloid, ie added to an emulsion of an il and soap the
whole emulsion will bo thrown out. The salt thows oat the
colloidal solution of the so&p and thus the omulsion is destroyed.
1t is for this reason that fresh ogg yolke are to bo preforred to
preservd or salted ogg yolks, for the meking of emulsions for
use 05 st liquors upon chromo leather.

When neutral soaps are used for making mulsions, they
are hydrolized in water to a certain extent to yild alkeli on the
one hapd and free fatty scid on the other hand. The free alkali
exerts its powerful emulsifying properties upon the oil. In thia
easo there are theo agents helping 1o produce emulsificotion,
alkali, tho colloidal solution of the soap, and the fine emulsion
of the froo fatty acid.

Potash soaps, that is, soft soaps have stronger emulsifyirg
‘properties than soda or herd soups.
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Soags which eontain salt are to be rejeoted for the making
of emulsions for the Teason just outlined.

Formation of Emulsions by Means of Oil Solvents

1 a solid or liquid substance which is insoluble in water be
dissalved in some other liquid which is misciblo with water and
if this solution be then poured into water, emulsions are usually
produced which sre very stable. Thus if an oil be dissolved in
aleohol and this solution be poured into a large volume of water
the oil s thrown out of solution in the form of an emulsion.
Unfortunsiely very few ails with the cxecption of castor oil
are soluble in any solvent which is miseible with water. A sim-
ilar sort of thing is abtained by @ mixture of a sulphonated ofl
with carbon tetrachloride. I the oil to bo emnlsificd be made

4 ereamy puste by adding to the sbove mixture, a product
is obtained which diluted with water yiclds a very permanent
emulsion.

The Action of Ferments in the Formation of Emulsions
Sinca the emulsifying propertics of an ail arc in proportion
to its scidity, it follows that - fnlars cpabl of decloping
this acidity will inerense the emulsi
iechem, many years ago, obser o 2t whe any tetance cone
taining water wa immersed in ail, the surface of this substance
became covared with a profusc vegetative growth of mowld, par-
ticularly the common green mould, penicilliom  glaveum.
Amongst the flaments of the mould white nodules of another
substance were found, which proved to be the fatty acid. The
production of fatty scids was caused by the dceomposition of the
ol by means of the ferment conteined in the mould.

The saponifying engymes or lipases which are scoreted by
certoin bacteria bohave much mare energetieally in the presence
of offier formentations of sugary or nitrogenous matter. This
s one seasan why the acidity of oila as wall as their cmulsify-
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ing properties increase in the making of chamois leather. Tha
organic mattor of the pelt furnishes the nitrogen for the fer-
‘mentation of the oil.

Objects of Fat Liquoring

The primary objoot of fat liquoring Joather is of course the
incorporation of oil on the flms of the leather. Before dis-
covoring the othor objocts and also how the offects produced
by fot Tiguoring diffor from those produced by oiling the sur-
face or by drum stuifing, it will be woll just to outline the
mathod of application of the Zat liquor to the leather, postpon-
1ng for & momant the detarls of the process. Tho process s
carried out by motion, the emulsion is not applied by hand to
tho loathor, bt tho lattor is drummed or tarued in the paddle
with the fat liguor. The machavical setion of the drum helpe
the il to b absorbed by the loather.

The loather in th tonned state but not driod s for drum
stuffing is put into the drum. The emulsion is then poured
in through tho axle while the leather is being tumed. Tho
process is wsnally oarried out at, bovt body {omperatare for
vegcmhle Jeather and ot ligher temporature for chrome leatier.
The oil is gradually obsovbed by the loather and in half o
hour or €0 the whole of the oil should have been romoved from
the Tiquor leaving nothing but clesn liquer.

The process therefore differs from both oiling and drum
stnffing althongh it ia porhaps & hybrid of the tvo. Tt differs
from oiling in that motion is applicd and tha the ofl is driven
in whilst the leather is still wet. (T ofling the ofl is only abe
sorbod 0 the lenther dries.) Tt differs from drum stuffing in
that the amount of water is not so vitol since o excess is
wsnally prosent. . Tn drum stuffing the leather must itself be
partinlly dricd snd of courso tho grensa is appliod in the fres
form, that is, without water. Emphacis has been laid several
timos on tha importence of the correct adjustment of the
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amount of moisture in the leather before drum stu

fat liquoring, the g In

oil is applied with a large excess of water
80 that the amount of moisture in the leather is not so im-
portant. (1t i true that some workers squecze or partially dr.
the leather hefore fat liquoring and also adjust the amount oi
water in the fat liquor so that the whole of the oil and the
WlLLle' in absorbed in the drum, but generally speaking the ob-
Jeets of fal-liquoring are hest achieved by having the leather wet
and the fat liguor containing sufficient water so that after fat
liguoring, clear water remains in the drum. The former plan
may make the absorption of the oil casier since the fat liquor can
be {uken up bodily, instead of the leather having to exercise a se-
leetive absorption for the oil from the water.) Another main
difference between fat liquoring and either oiling or drum stufi-
ing iw that in the former soap is taken up by the leather and
this may play an important part which will he discussed later.
The above are therefore the main points which distinguish the
process of fat liquoring from oiling the grain and from which
arine the special advantages of the one over the other.

Advantages of Fat Liquoring Over Oiling

(1) Speed. The most obvious advantage is that of speed.
In oiling, each piece of leather has to be treated separately.
In fat Jiguoring the oil is applied in one mass to many pieces
of lealher, The oil in fat liquoring is absorbed in half an hour;
will leather which has been oiled the absorption is dependent
upon the drying of the leather and may take days. The saving
of labor in handling the goods is also very considerable.

(2) TUniformity. In oiling, only the surfaces receive the
application of the oil and although the oil is absorbed or drawn
in as the leather dries yet it cannot very easily be absorbed
and distributed evenly throughout the whole piece of leather.
Tt is also of course very difficult to regulate the amount of oil
to suit Qifferent thicknesses of leather. In fat Yiquoring, the
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oil is driven right to the interior of the leather so that all the
fibres are lubricated evenly. When oiling by hand it is diffi-
cult to give definite quantities of grease, whilst in fat liquor-
ing the amount can be gauged quite accurately on the weight
of the leather.

Softness of Leather

The fact that in fat liquoring the oil is distributed evenly
throughout the leather renders the leather produced much softer
than a corresponding amount of oil would do if applied by hand.
The effect of even a very small amount of oil in softening
leather and making it flexible when applied in the form of a
fat liquor is very striking. For instance a leather which has
been fat liquored so as to contain 5 per cent of oil when dried
and finished may be extremely soft, whereas if the same amount
of oil had been applied by hand the leather would be much less
soft or flexible. This is the great advantage of fat liquoring
over any other process of incorporating oil in leather that a
very small amount will make the leather soft and flexible. There
are many cases where a leather is required extremely pliable
but which must not contain much grease. For instance, mod-
ern shoe upper leather. These must, of course, be mellow
and flexible yet they must not contain much grease or the leather
would not take on the high polish which is demanded. The
process of fat liquoring allows these two objects to be achieved
in a way which no other process would give. The greater soft-
ening powers of a given quantity of oil when applied in the
form of a fat liquor than when applied to the surface by hand,
must be ascribed to the more finely divided condition in which
it is applied to the leather as well as to the fact that the me-
chanical action of the drum makes the oil penetrate more read-
ily to the interior of the leather.
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Color

The color of leather which has been fat liquored will gen-
erally be lighter and more uniform than one which has been
oiled, although this is not true of very heavily tanned leather
in which the oil on the surface exerts a protecting action against
oxidation and darkening. The process of fat liquoring is not
usually applied to heavily tanned leather for the object of main-
taining a light color. For this purpose a coat of oil on the
grain is more suitable since the latter produces its effect by
remaining on the surface and preventing the soluble tanning
matters from coming to the grain. A fat liquor applied in this
case would not answer the purpose because not only would the
oi] penetrate into the leather, but being carried out with excess
of water some of the soluble matters will be removed from the
leather. The point referred to, that the color of fat liquored
leather is lighter than that of oiled leather, applies to dyed
leathers. Leather to be dyed should not contain free oil on the
surface, not only so that the darkening effect of the film and
oil should not come into play but also in order to render the
dyeing process itself easier. Oil on the grain of the leather
before dyeing will tend to prevent the dye from striking easily
and evenly. Since dyed leathers are required soft and flexikle
and since the presence of oil is mecessary to this end, the oil
must be applied in such a way that the grain is left free from
a film of oil. The process of fat liquoring enables this to be
done. The fat liquor may be given either before or after dyeing
and if done satisfactorily the color of the final leather will be
even. If the fat liquor is applied before dyeing the oit should
thoroughly penetrate the leather so that the process of dyeing
is not made difficult. If the fat liquor is applied after dyeing,
since the leather can be dyed in the quite grease free state, the
leather should similarly be even in color, although precausions
must be taken that the fat liquor does not remove, or strip or
affect the dye. .
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The process of fat liquoring is not given with a view to
increasing weight so that no comparison of its advantages over
drum stuffing can profitably be given. Its main use is in mak-
ing leather soft and supple without the use of large quantities
of oil. This is of special value (1) in leathers which are to
he dyed and in which an excess of oil would darken the color
and make it uneven, (2) in leathers to be glazed, such as mod-
ern shoe upper leather in which the presence of grease on the
surface would prevent a high polish.

Although the process of fat liquoring is not often used
with a view to obtaining great weights yet it should be pointed
out that by this method it is possible to incorporate large quan-
tities of oil without making the leather feel or appear greasy.
Much larger quantities of oil can be incorporated in leather
by this means than by any other without producing greasiness.
Drum stuffing and dipping processes allow large quantities of
grease to be absorbed without greasiness but in these cases it
is due to being able to use hard greases of high melting point.
In fat liquoring the property is not due to the use of hard
greases, because the material is liquid, but is due to the fine-
ness of division of the oil and the fact that the finest fibres are
coated with the oil. It may be asked how it is that of two leath-
ers containing exactly the same amount of oil, one of which
has been fat liquored and the other one merely oiled or hand
stuffed, the former will be more or less greasy in feel and ap-
pearance than the latter. It is due entirely to the fineness
of divisjon. Professor Proctor writing on the influence of
moisture, ete., on the penetration of oils and fats into leather
says, “It may be concluded that oils and fats have little power
in themselves of isolating the fibrils, and that this must be ac-
complished by other agencies, since if they are still adhering
together, the fats cannot penetrate them. Hence the necessity
of moisture, and the importance of powerful mechanical treat-
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ment, which will work the minute globules of o0il between the
fibrils. In the case of tanned leathers, the last condition is
less important, since the fibres are already isolated by the tan-
nage, and capillarity assists the penetration. Bven in this
case the distribution of the fat is much assisted if it is already
in a state of fine division or emulsification, and if the surface
tension between it and water is low.”

It will be seen that a fat liquor presents just the right con-
ditions for this completion penetration of the finest fibrils. The
oil is itself in an extremely fine state of division, and the me-
chanical action of the drum assists the penetration by forming
the oil through the spaces and by the constant movement of the
fibres over one another.

When the oil is not completely split up in the leather over
the whole fibres but is present in larger drops than it can be
more easily squeezed out, and the leather both feels and appears
greasy, but when it is thoroughly emulsified and therefore ad-
herent to the fibres it cannot be expelled by mechanical means
and the leather does not feel greasy.

It is for this reason thati by fat liquoring, large quantities
of grease can be incorporated and the leather yet remain not
greasy.

The penetration of oils and greases is also dependent upon
surface tension as well as upon the fineness of division.

Class of Oils Used in Fat Liquoring

Most of the common oils can be made into the form®of emul-
sions hy means of soap so that it is not surprising that recipes
for fat liquoring leather include the use of very diverse kinds of
oil, although two or three stand out above the rest as beiug
most suitable for application to leather. Every leather dresser
has his own special formula for making a fat liquor which he
usually invests with wonderful properties and which he regards
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as giving results unobtainable by any other fat liquor. A list of
these special fat liquors would fill a book so that only examples or
types will be given.

The class of oil used will depend upon the class of leather
to be treated. A leather to receive a high glaze will require a
different fat liquor from one to be finished dull.

Perhaps the first fat liquor to be used in leather making
was egg yolk. This was used in connection with alum tawing
and helped to give softness and fullness. Egg yolk is really an
emulsion of oil in water together with a certain amount of
albuminous matter. The amount of oil is about 30 per cent and
it very closely resembles olive oil in chemical properties. When
the Dongola tannage or a combination alum and gambier tan-
nage was first introduced, it owed its success largely to the use
of the alkaline liquor which is obtained when the surplus oil is
washed from chamois leather. As already mentioned, in the
making of chamois leather the skins are impregnated with cod or
seal oil which is allowed to oxidise partially. The excess of the
oil is washed out by means of soda and when freed from the
soda is called sod oil. This oil contains a proportion of water
and owes much of its success as an oil for application to the
leather, to the fact that it is readily emulsified with water. The
alkaline liquor itself before separation of the oil will be a very
good emulsion and as such will be readily absorbed by leather.
The use of this material in the combination tannage of alum and
gambier was perhaps the first direct use of an artificial emulsion
and opened the way to the modern practice of fat liquoring.
Tt would soon be found that this alkaline liquor from chamois
leather*making owed its property of being readily assimilated by
leather to its emulsion form and from this it would only be a
short step to the use of emulsions made from oil and soap which
nowadays form the bulk of the fat liquors.

Drying oils such as linseed are generally regarded as un-
suitable, and most observers agree upon this. With regar‘d to
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oils snch o8 neatsfool, opinions differ widely. Nentefoot ofl i

vory common ono in England as a matericl for usa with fin
leathers, but Eitner warns ogainst. its uss on the ground that i
is liable o canse a white spue end elso to give the leather
aisagreenblo smell.

Degras and sod oil are perhaps 08 suiloble and os widel
used o1 any, particulorly where softness is desired. These ma
terials are themselves emulsifisble even without the addition of
soap, end they oro also capable of tranemitting their emulsitying
‘properties Lo other oils so that they erc very often used in fu
liquozs along with other oils. Fish ofls are sometimes regarded
a8 unsnlable olthough in nso upon vegeieble loather they may
give good zesults.  As a vale fsh oils do not give as satisfectory
sesnlls upon chromo leather as such oils as costor or neatsfool
and clive which are perhaps the commonest oils for fat liquoring
chrome leathor. Mingral o o not as valusble as
Vegetablo ofls. They oan bo made to emulsify quito readily and
they possess good lubricating properties but they do not.posses
tho same feolling propertics, thal,is, they do not give the sume
focling of fullness as vegotablo and animal oils. They arc, hov-
over, often used us constituents of fat liquors along with other
olls.

Most of tho commercinl ready mado fat liquors contaia a
proportion of minoral ofl. The so-called soluble ofls (they are
ot solublo i the true sense of tho term, for they do not disslve
in water o form a clear solution, but when poured into weter
they form & stable but milky emulsion without separating out
again as would an ordinery ofl) very often contain some miacral
oil. Tho proscnce of the emulsifisble oil confers upon oxdinary
oils the property of being emulsifiobles 6o that if a proportian of
& sclt-cmulsifiable ofl, ueh o8 sulphated castor oil, be mixed with
‘minoral oil the mixturo booomes self-cmulsifiable.  Most of the
commercial “soluble? oils take advantago of this foct and con
tain only a proportion of & truo sol-emulsifiable ofl.
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Gostor oil makes an excellent fat liguor particularly 1n con-
Junction with & castor oil soap. Such g fat liquor is especially
nseful for leather to b glazod becase it interferes with dycing
and glazing less than most other oils; in fact foctor oil aloue,
acoording to Procter, may be used to ofl hoots in such & way
that they can immediately bo blacked and polished.

he condition of the of) with regard to rancidity also has a
groat influenco on the fat liquor made from it. Av oil contain-
ing freo fatty acids will omulsify much more readily then &
pure glyceride; thus, with olive oil which rapidly becomes rancid
and therefore wnsuitable for labricstion, the acidity actuslly
helps the oil to be crmulsified and gives it an odvantage over &
neutral oil for fat liquoring purposes. The acidity snd the caso
of enulsification aro sometimes actually increased by the addi-
tion of  Jittle oleie acid and formerly when olive oil was used
on . Turkey Red ol it was purposely allowed to become Tancid
to such an extent that i contained much more than 25 per cent
of frec faty acids.

Class of Soaps Used

Most soaps belon to 0no of two clasees, hard and oft. Both
of theoe clssses are similor chemically, that is they aro both salts
of fatty neids. At the beginning of the article a brief sommary
was given of the chomical composition of ofls and reference was
‘made to that of songs. s this question ia important to a proper
understanding of some of the side issnes of fat iquoring, it may
Lo well to recapitulste. Tho truo oils snd fats (which slone can
furnish soops) msy be regordod ns compounds between glycerino
58 thednso and fatty acids 08 the acid portion of th solt.  When
anch oilt e bydrolysed or saponifiod, which can be earried ont
cither by steam or by mesns of alkali, tho glycerine is eplit off
from the fatty scid. It the hydrolys Yoo produced by
stoam, the fatty acid itself is Joft, *'This is oither an oil or o
solid fat such as stearic acid.  1¢ tho bydrolyais has been brought
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about by alkali (which is strictly the only case of ssponifiestion)
the fatty acid ia not presont in the free form but as an alkali sslt
of the fatty acid. Thus if cavstio soda or washing has been
‘used to bring about the hydrolyais the resulting product will be a
sodinm salt of the fatty ncid. If eaustic potash or potossium
carbonate has been the alkali the produet is a postassium sslt
of the fatty acid.
Thus, to take o ly)]mnl ense, sodium stearate or the sodium

alt of stenric acid,

CYII*CO0H C"HECO0 Na.

stearic acid. sodium stearate.

The sodium salts of the fatty acids comprise tha hard soaps,
und the potassium salts the soft soaps. (This was perhaps mors
strietly true before the war, but nowadays certin soft soaps aro
on the market which contain no potassium ot all). Some of thess
so-ealled soft soaps ate soda. sonps which in the ordinary way
wonld bo hard, but which ave made pasty by cxecss of water.
Inslead of eontaining about 20 to 30 per eent of water as o good
hard sonp should, some of theae so-ealled soft scaps eontain over
80 por cont of waler. Such o soft eoup conld casily be made from
an ordinazy bor of soap by letting down with water and would
‘probably bo two or threo times as cheap as the bought variety.

s tho commonest use for soft soup is 08 o detorgant, many of
theso waterad down soaps contnin in addition to tho soap sn
exccss of frea alkali. The alkali has strong cleansing and grenso
vemoving propartics and the value of such o compounded soft
sonp for cleaning purposes \vnuld not probably be distinguished
readily from o genuine potash soap. From the point of view of
fat Jiquor making, however, such n soap would have a vastly in-
forior value to the genuine article. As will be shown lnter fhe
soup in n fat liguor plays o definite function apart from it
emulsifying propertics. 1 then the scmo quantity of such o
watered sonp be taken as would be taken of o genuine potash
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soap the emulsitying proporties might be sstisfactory, but the
actnol weight of soep present in the fat liquor would be too little
and some of the affects songht for in adding sosp to & ft liquor
would be Incking. Tt is possible, howevr, fo prodnco a soda soop
which s soft even without a grest cxcess of water. By com-
bining the olkali with o liquid fatty aid the soap pio-
ducad may bo soft. The whole of this question has arisen from
B shortago during Ll)e war of potash salts of which Germany
almost & monopo

Influence of Amount of Soap

Not only hea the kind of coap used an cffoct on the fat
liquor and upon the leather but tho proportion of soup in the
fat liguor may also have an influence. A carreet proportion of
soup will give n feeling of fullacss which is not obtvined without
soap whilst on excess of soap will produce o loather diffieult to
finish. M. C. Tomb states that if too much soup be nsed the
seslting loothor is dull, hoavy and flt fesling. An execss of
eonp is partioularly to be avoided it the leather is to be glered
or rollod hacous it may canse o comenting togother of the fbres
which will produce the objestionable dead fecl,

The effeot of too much eoap will make glazing dificult 03
of course will an excess of oil. The amount of sonp should gen=
erally bo just sufficient to produco a stoble omulsion with the
oil usod.

ke holee b o burd o 1 4 soft soup for fat
liquoring purposes ie almost ontircly a question of individual
proforment. Most of the mlnptud method heve been based npon
empirieal gronnds. Thus a worker will have discovered thot
a given proportion of & certain ofl mixed with o
tion of o certain soup have produced a good emulsion
which ia ebsorbod roadily. It ia very diffealt indecd to frame

general xules as to tho suitability of eny given oi) or conp.
Tho question ia complicated by tho differences which exist in
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the general methods of leathor making. What a certain fat
liquor will do with ot sot of conditions might be done by 5
quite different ane under different conditions. In other words
the ssme fat liguor under different sote of conditions will pro-
duce quito different results. The conditions which will glier
the offects of 5 fat liquor are euch things as the pature of the
tannage and the subscquent treatment of the leather. Tbe
leather trade is perhaps unique in that the methods of treatment
uve never uniform.  Not only are there very wide variations in
he class of leather prodneed by different manufacturers so that
the resulting leathers are quite individualistic and eo that it
i possible for an cxpert to say “That ia eo-and-sc's leather”
but also it is possible for tanners to got similar products by
aite different means. The whole saquence of processes must
be taken into sccount, cach process depending upon the provious
one, and having itsolf & bearing on the processes which follow.
Tor instance, a leathor which has been tanned in weak mellow
liquors and which is paturally soft and flexible will not require
s much fat liquors 53 ono which is hard and harsh. It the same
fat Jiquor be given to both cases the results will nat be the smme.
It is therefore not possible to lay down hard and fast rules for
the composition or mount of fat liguor required for sny clam
of lenther snd it is goncrally uscloss for & tsnner to sttompt
to duplieate anothar’s method in merely one step of his process.
By merely ltering ono stage of the procoss it may be found
that many of the succocding oncs are thrown out of gear and
must themsclves be modified or adjusted to adapt the whole
sequence of processes to produce the correet result. To fake &
cano in point. A loather drossor may be giving & cortain fat
Jiquor tollowed by a definito combination of dyestuls to pro-
duce o given shade of color, but he may be doubtful about. the
wttness o toughness of his leather. To sseribes thia to tbe fat
liquor and ho thereforo altars its composition. He may change

100




the sonp or the oil or both or give a quite difforent typo of fab
liquor, that is instead of giving an oil and sosp fat liguor, he
may give an acid fat liquor, that is o sulphated oil fat liguor.
By giving the seme method of dyeing and the samo combinstion
of dyes it will probably bo found that tho final shada of leather
ia quite difforent, and that to got the original shado of color it
may be nocessary o give a quite difforent mixture of dyestulfs.

Formulac for fat, liquors, although of intorest a8 types,
shonld not bo taken too rigidly.

In conncction with the difference botween & bard and &
soft soup for fat liguoving, M. C. Lamh snys, “that tho use of
» hard ccap is generally speaking not to be reoommended in
fat liquoring operations especially when o meximum of soft-
noss is required. A hard soap coments the fibres of the leather
togother s it ware, particulsrly if thero is an excess of son
Tho rosulting leather is flat and doveid of the plump soft olastio
fool that & properly fat liquored losthor possossas, and this s
‘markedly the caso if the goods ave subjectod to heavy pressnre
in glazing. The sonp that is a component part of & fat liquor
ehould e & soft (potash soap) which has not the tendency just
‘mentioned 4o harden tho leathor evan if by mischanco the goods
aro over fat liquored. Soft soap oil emulsions are moveover
‘moro easily preparod than hiard sosp amulsions.”

Various attompts have boen mado fo account for the ab-
sorption of tho ol and soap from o fat Yiquor. The sosp docs
ol marely scrvo to keop the oil in the emulsion form but is
itsolf absorbed by th loathor. Tt may soem strango that & sub-
stance which is g0 solublo in wator ss soop should bo romoved
by leather, and it is not surprising therfore that theories bave
been put forvard that the sosp notuslly combines with the
oather or ncts upon some constituent of the lesthar.

"Thus ono theory states that (in tho caso of chromo leather
which was the fist to be fat liguored) tho sosp combines with
the chromium in the leather to form & chrome sosp.
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J. B. Salamon says that the generally accepted view is that
the soap becomes hydrolyzed into its alkali and fatty acid con-
stituents and that the acids enter into some form of combina-
tion with the basic chrome salts on the tanned fibres and pro-
duce a chrome soap, this insoluble soap being found in the in-
terstices of the leather and producing a waterproof and pliable
product. This theory is not sufficient to account for the differ-
ences produced by a hard and a soft soap just mentioned. If the
above theory of the formation of a chrome soap be correct, the
¢ffects of a hard and a soft soap should be the same, since the
chrome soap compound yielded by either kind is the same, where-
as in practice a considerable difference in result is observed, the
use of a hard or soda soap having the tendency to make the skin
“cakey” when subjected to the pressure of the glazing machine.
This chrome soap theory does not account for the fact that a
soap and oil fat liquor is taken up by vegetable leather in which
{here is no possibility of the formation of a metallic soap such
as a chrome soap.

Even with chrome leather in which it might be possible to
have formed a chrome soap, no evidence of such is available. A
chrome soap is soluble in certain solvents, but if a fat liquored
chrome leather be wasked in such a solvent no chrome soap is
1emoved from the leather.

There are other arguments against the chrome soap theory.
Thus if a fat liquored chrome leather be degreased by a suitable
grease solvent, the final leather may be softer than before the
grease has been removed. Of course if the leather had received
po fat liquor at all it would not have been as coft as in either of
the two cases. If it be argued that the grease solvent does not
remove the chrome soap, which therefore is left to produce the
softness, it can be answered that a similar effect may be produced
by fat liquoring with an emulsion containing no soap, in which
case there can be no formation of a chrome soap. The effect of
a fat liquor is therefore either (1) that the leather removes the
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soap and oil from the emulsion part of which is not removable
by a grease solvent or (2) that the oil and soap produce a physi-
cal change in the fibre which is maintained even when the oil
and soap are removed. This change in the fibre may be one of
greater fineness of division.

Instead of using a separate soap and oil for making a fat
liquor, some tanners use one oil and partly saponify it. Thus if
an oil be taken and heated in a steam jacketed pan and alkali be
added to it and the whole stirred, the oil will be converted into
soap. If insufficient alkali be added to saponify the whole of the
oil, some of the oil will be converted into soap and the remain-
der will remain in the oil state, so that a useful fat liquor can
be made in this simple way.

Types of Fat Liquor

The commonest type of fat liquors is the one in which an
oil is emulsified by means of a soap. Sometimes other additicns
are made for certain specific purposes. Thus it is common to
add a small proportion of an alkali such as borax. Sometimes
glycerine is also added and other substances such as flour may be
added. The use and function of these materials will be dealt
with later. Another quite distinct type and one which is be-
coming very common is the use of an oil which is emulsifieble
without the addition of soap or special emulsifying agent. This
type includes the so-called sulphonated oils and also one or two
special types of oil of self-emulsifying properties. The sul-
phated oils have already been mentioned when dealing with
the guestion of ease of penctration cf oils. Roth classes will be
discussed later but at this juncture it may be mentioned that
these emulsified oils are usually ordinary oils which have been
chemically treated with sulphuric acid or other chemical sub-
stance, which treatment alters the character and composition of
the oil in such a way that although they remain oily in appear-
ance and feel, yet they mix or emulsify readily with water. The
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introduction of these emulsifiable oils has opened up quite new
methods and possibilities of fat liquoring. They may be used
alone or along with other oils or even in conjunction with a com-
bined oil and soap fat liquor. There are therefore many types
of fat liquor possible and each type may now be considered more
in detail.

Qil and Soap Fat Liquors

The emulsion produced when an oil is mized with soap is
still the commonest type of fat liquor, although recently the use
of sulphated oils or acid fat liquors has reached very large pro-
portions. As already mentioned, the choice of oils is a wide
one and either a soft or a hard soap may be used. In either
case the general methods of making up the emulsion are similar.

Methods of Making Oil and Soap Fat Liquors

The commonest and perhaps the best way of making an
ordinary oil and soap fat liquor is to dissolve the soap in hot
water and to add the oil in a fine stream or in small portions at
a time to the hot soap solution stirring vigorously all the time.
The stirring or agitation plays a very valuable part in emulsify-
ing the oil. In most works where fat liquoring is at all widely
practiced a special stirring apparatus or emulsifier is in use.
This usually consists of a vessel shaped like an ordinary barrel
but oval instead of round, standing on one end with the other
end open. Two sets of revolving blades are placed in the vessel
with the axles vertical and rotating in opposite directions so that
a maximum agitation occurs. With a very good fat liquer an
emulsion made in this way will remain stable for days without
separating out, but where the fat liquor is made on the premises
where it is to be used it is customary to prepare it immediately
before use or at any rate to place it in the emulsifier before use,
so that the particles of oil are very finely divided. If such addi-
tions as borax or flour are to he made they can be added to the
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emulsifier during stirring. The main point to be observed is
that the oil should be added to the hot soap solution and not the
soap to the oil. If such an emulsifier as just described is not
available a simple form of agitation can be made out of a cylin-
drical wooden vessel shaped like a drain pipe. A metal disc,
perforated with holes, which just fits the inside of the vessel is
provided with a wooden handle so that by pushing it up and
down in the liquid in the vessel violent agitation is set up. The
soap solution is poured in first and then oil is added in stages.

With fat liquors of the second type, that is made from the
self-emulsifiable oils, the preparation is much more simple, and
no special stirring apparatus is needed. By merely pouring
these oils into water a stable emulsion is formed. Such a fat
liquor need not therefore be prepared until the very moment it
is required. This perhaps is one reason for the popularity of
this class of fat liquor.

The following examples quoted by Lamb may serve as types
of fat liquors:

I. For chrome calf:
1 gallon castor oil,
3% Ibs. soft soap,
% 1b. egg yolk.

II. For vegetable tanned calf:
2 gallons sod oil,
6 1bs. soft soap,
1 1b. egg yolk.

These quantities are for 300 to 400 Ibs. of leather struck
out ready for fat liquoring.

The soap is dissolved by boiling in as small a quantity of
water as possible (one gallon of water to each 31 lbs. of soap may
be taken as a standard). The oil is added to the hot soap solu-
tion, stirring all the time and the mixture boiled for a short
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time. When the mixture has cooled down to below 100 degrees
F. the egg yolk, first mixed with a little water is added. It is
essential that the egg yolk be not added whilst the liquor is hot
because it would be coagulated by the heat. Such a fat liquor
should then be transferred to the agitator before use and warmed
to the desired temperature. If the fat liquor contains no egg
yolk the same care to avoid too high a temperature need not be
exercised. Such a fat liquor may be made in bulk and stored
in barrels and the correct quantity placed in the agitator at a
time, or if the agitator is big enough the fat liquor may be made
in it and measured quantities withdrawn from it as required.

With an oil and soap fat liquor containing no egg yolk, the
soap should be dissolved in a small volume of boiling water and
the oil poured in gradually, stirring vigorously all the time.

Both the above fat liquors contain egg yolk and are intended
for high class goods. A type of a cheaper fat liquor suitable for
chrome kip sides to be finished dull is as follows:

1% gallons neatsfoot oil,
3 gallon sod oil,

2 oz. washing soda,

6 Ibs. soft soap.

The actual process of fat liquoring is varied according to
the class of leather. Thus with a chrome leather the tempera-
ture is generally higher than with vegetable leather. Also if
dyed leather is to be fat liquored the procedure is different from
when an undyed leather is to be fat liquored.

Fat liquoring is usually carried out in a drum and the best
form of drum is that used for stuffing, that is, a hot air stuffing
drum. It can be carried out in an ordinary drum but in this
case some means such as the use of steam, must be provided for
heating the drum. If a hot air drum be used the procedure is as
follows: The drum is warmed to the required temperature by
blowing in warm air, the goods to be fat liquored are then placed
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in the drum and the whole turned until the goods themselves
have reached the correct temperature. The fat liquor, aiso
warmed to the correct temperature, is then run through the
hollow axle whilst the drum is turning. In half an hour the
whole of the fat liquor should have been absorbed by the leather
but it is usual to continue the drumming for another ten or
fifteen minutes. At the end of this time, the goods are removed
from the drum and allowed to lie, preferably over night. Any
liquid remaining in the drum should be clear as water.

By the use of a hot air stuffing drum, with a traveling ther-
mometer it is possible to maintain and control the temperature
of the goods at any desired point.

If an ordinary drum be used it is nothing like so easy to
control the temperature, but the following may be adopted. The
drum may be warmed by blowing in steam, the goods may be
warmed by a previous immersion in warm water before placing
them in the drum and the fat liquor then run in through the hol-
low axle. An alternative plan is to place the goods in the drum
along with warm water and turn for a few minutes until warm,
the water is then drained out of the drum by removing the pegs
or by means of a skeleton door, and the warm fat liquor is run
in through the hollow axle.

The maintaining of the temperature at the correct point is
one of the most important features in successful fat liquoring,
and a hot air drum is almost essential for good work.

The temperature should be the highest which is compatible
with safety. There is no doubt that many of the failures to fat
liquor chrome leather have been due to using too low a temper-
ature. «

With vegetable leather the temperature should not exceed
120°F. (50°C.) a more common temperature is 110°F. (44°C.)
With chrome leather the temperature may go considerably -
higher, 140°F. (60°C.) being a suitable one, although much
higher temperatures are safe.
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The amount of fat liquor to be used depends on the char-
acter of the leather and the softness required. The volume of
the liquor is also an important point. Most workers aim to
keep the volume as small as possible, that is they keep the fat
liquor as concentrated as possible, so that all that is left
in the drum after fat liquor is a small pool of water. Some
workers even squeeze the leather before fat liquoring and also
use a very small volume of fat liquor so that the whole of it, that
is, the oil, soap and water is taken up bodily by the leather. This
plan certainly enables the fat liquor to be absorbed readily but
it does not lead to uniform results. If the fat liquor be a good
one and the condition of the goods be correct, for instance con-
taining no free acid, and the temperature be right the leather
should be capable of absorbing the oil from a fat liquor even
when very dilute. When fat liquoring dyed leather it is often
an advantage to keep the volume as small as possible to prevent
an excessive bleeding of the color.

The Fat Liquoring of Dyed Leather

The fat liquoring of dyed leather is a much more delicate
operation than that of an undyed leather because of the effect of
the fat liquor upon the color dyestuff.

There are two alternatives, to fat liquor before dyeing or
after dyeing.

There are difficulties by either plan. If the leather be first
fat liquored there is a danger that the dyestuff will not strike the
color readily or evenly, and unless the leather be very carefully
fat liquored it is much more difficult to dye it than without the
fat liquor. If the leather be dyed first and then fat Jiquored
there is the danger that the color may be stripped by the fat
liquor. The latter plan is the one usually adopted. In order
to prevent the stripping of the color by the fat liquor, M. C.
Lamb recommends the following plan: Add some of the fat
liquor to a little of the partially exhausted dye bath or color the
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fat liquor itself by the addition of a small quantity of dyestuft
(previously dissolved) similar to that with which the goods have
been dyed.

For fat liquoring dyed leather the fat liquor should be as
neutral as possible in order to prevent stripping. When fat
liquoring before dyeing it is essential that the whole of the emul-
sion should be taken up by the leather. If any oil be left on the
surface of the leather the dyeing will be difficult and uneven.
Something may be done to help in this direction by leaving the
fat liquored goods in pile over a horse for several hours, prefer-
ably over night, before dyeing. This will enable the fat liquor
to be very thoroughly and evenly absorbed by the leather.

Most of the difficulties which may arise in fat liquoring are
more pronounced in the case of chrome leather than is the case
of vegetable leather and it is much more difficult to fat liquor
chrome leather than vegetable leather.

Most of the defects produced in the fat liquoring of chrome
leather are due to the presence of free acid in the chrome leather
which breaks up the emulsion and liberates the fatty acid from
the soap as a sticky deposit on the grain.

All chrome leather when it is taken from the chrome liquors
contains free acid. Most of this may be removed by washing
with water but in order to remove the last traces it is necessary
to use an alkali. This neutralization of chrome leather is there-
fore a most important step in the process. If too much free acid
be present in the leather the soap of the fat liquor is broken
down and the fatty acid is deposited on the grain. This will make
dyeing both difficult and irregular and if the leather is to be
finishe with a bright surface it will make glazing difficult.
Writing on this point, M. C. Lamb says, “It is generally admitted
by those who are concerned with the manufacture of any kind
of chrome leather that the fat liquoring operation presents more
difficulties than perhaps any other process incidental to the man-
ufacture of this difficult tannage. Indifferent and uneven col-
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oring of colored leather ; blotchiness usually taking the form of a
map-like marking of a greasy nature often seen on black leath-
ers; a white deposit appearing on storage of black leathers; a
general “foulness” preventing the finishing of the goods to &
nice, bright clean and clear finish; are a few but not all the
defects which are only too commonly met with that have been
brought about as the result of some treatment either before or
during the fat liquoring process itself.

“Perhaps the most common defect met with is due to an
izcomplete absorption of the fat liquor by the skins, with the
consequence that the goods when dry possess a slight greasy feel
cn the exterior usually accompanied by a more or less under-
tanned feeling of the skins themselves. This defect is brought
about by indifferent absorption of the fat liquor with a conse-
quence that the emulsified solution is deposited on the grain and
flesh surfaces and does not penetrate through the leather, the
goods in consequence being insufficiently nourished in the in-
terior and possess an “undertanned feel” and the objectionable
tinniness and “rattle” usually associated with this defect. One
of the principal causes of this defect is due to the goods having
been insufficiently neutralized by borax or other weak alkali pre-
paratory to fat liquoring, the goods being subjected to the fat-
liquoring process whilst in an acid condition. The acid in the
leather has a detrimental effect upon soap and oil emulsions,
causing a separation of the emulsion itself and acting upon the
soap ingredients of the emulsion and liberating the fatty acids.

“It will be noted from the above how important is the
operation of neutralizing the acids in the skins by treatment
with alkaline solutions. When fat liquoring is attempted upon
goods which have been insufficiently neutralized the emulsion is
separated, as mentioned above, and will not penetrate into the
interior of the leather, being merely deposited, as it were, on the
outside surface. The object kept in view by the person in charge
of the fat-liquoring operation is generally to take sufficient pre-
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cautions to note that the goods are not rendered alkaline. When
an excess of borax has been employed for neutralizing, the result
upon the leather is to make it inclined to be thin and appar-
ently under-tanned when a great excess has been used, or spongy
and india rubber-like in character when the skins have been
slightly over neutralized and rendered slightly alkaline, these
defects being due to an alteration in the basicity of the chrome
galt in the leather by the action of the alkali.

“Tt is usually the endeavor of the operator to leave the goods
in a slightly acid condition, but unfortunately there is no simple
means of ascertaining whether the acid in the skins has been
sufficiently neutralized or not. The common test is to apply a
piece of red or blue litmus paper to the cut surface of one of the
thickest skins, but this test is not by any means a satisfactory
one.

“The fact that when chrome leather has been neutralized
and is left in a wet condition for any length of time dissociation
of the chrome salts takes place in the fibre of the leather to such
an extent that the goods again become acid in character, is oficn
lost sight of by the foreman in charge of the goods. Skins which
have becn neutralized should be washed, dyed and fat liquored
with as little delay as possible.

“The defect above mentioned of the skins when in a ware-
house throwing off a white spue or deposit on the grain surface,
particularly noticeable on black leathers, is chiefly due to this
cause, the acid in the skins causing the neatsfoot oil and soap
fat liquor to'spue.

“When the goods are fat liquored before dycing, any sep-
aration of the fat liquor brought about by acidity of the leather,
or by the separation of the emulsified fat liquor itself, cansing an
uneven deposition and penetration of the liquor on and in the
skins, will eventually cause an uneven dyeing effect.

“A leather which has been thoroughly fat liquored usually
requires no special preparation before or after seasoning prepar-
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atory to glazing. In the case of leathers which have been over-
fat liquored and which in consequence have a tendency to greasi-
ness on the grain surface, it is usually customary, in order to
cbtain a bright, clear glazed finish, to treat the leather with a
weak acid solution ; the acids usually employed for this purpose
are formic, acetic or lactic to which a little bichromate of pot-
ash is sometimes added. Apparently this is the only known
easy process which will satisfactorily overcome the “fouling” on
the glazing machine of skins that have been indifferently treated
in the fat liquoring process.”

The Uses of Fat Liquoring

The advantages of fat liquoring over oiling have already
been described and it should be obvious what are the main open-
ings for the use of a fat liquor. There are two main types of
use. (1) in which the fat liquor is given alone and which has as
its object the incorporation of oil on the fibres to make the leather
soft. (R) in which the fat liquor is used as an adjunct to some
other process and in which it serves a subsidiary purpose. Asan
example of the former the case of chrome box calf may be taken.
In this case the process of fat liquoring is the only means adopted
to incorporate oil in the leather and is designed primarily for
softness and to lubricate the fibres. As an example of the other
class may be taken the use of a soluble oil to add to ordinary tan
liquors in drum tannages, in which the function of the oil is to
increase the penetration of the tannin to enable more weight to
be absorbed without the leather being too harsh or cracky and
to prevent damage to the grain of the leather by rubbing on the
sides of the drum.

The Object of Free Alkali in a Fat Liquor
Many oil and soap fat liquors contain a proportion of an

added alkali. The soap used almost always contains free alkali
but in addition to this many workers use either borax or soda.
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The object of the alkali is partly to increase the ease with which
the oil is emulsified and to make the emulsion more stable and
also partly to make allowance for any acidity which may be
present in the leather to be fat liquored. Just as a soap and oil
fat liquor is made less stable in the presence of acid so an excess
of alkali makes the emulsion more permanent. The alkali is
often added direct to the oil in order to “cut” it, that is in order
that the oil when it is poured into the water may mix readily and
not separate out.

Apart from helping the oil to be emulsified more readily the
alkali is often added for another purpose, namely to overcome
any acidity present in the leather. It is thought that if free
alkali such as borax or soda be present in a fat liquor, any acid
in the leather will first neutralize the free alkali before it will
affect the soap or destroy the emulsion.

In this sense the addition of a free alkali to a fat liquor may
be regarded as a safety trap for any free acid present in the
leather.

If alkali is added for this purpose it should be added imme-
diately before the fat liquor is to be used. Sometimes it is added
as the fat liquor is being made or the fat liquor with the added
alkali may be kept in the agitator for hours or days before being
used and at an elevated temperature. If the alkali be kept in
contact with a saponifiable oil such as neatsfoot, castor or cod
for any length of time, particularly if warm, the alkali will sa-
ponify some of the oil. By so doing the oil is converted into
soap gand if a great excess of alkali has been added the whole of
the oil may become converted into soap. . Thus the composition
of the fat liquor may undergo a profound change. The propor-
tion of oil will diminish and that of soap will increase. The
alkali itself will be used up so that the direct object of the alkali,
that of neutralizing any free acidity in the leather cannot be
achieved.
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Disadvantages of Alkaline Fat Liquor |

For most purposes a neutral fat liquor is to be preferred to
an alkaline one. If the leather cannot be sufficiently freed from
acid to render it possible to fat liquor successfully with a neutral
fat liquor, that is withcut the addition of free alkali, it would be
better either to devise better means of neutralizing the acidity
of the leather or to use a sulphated oil or acid fat liquor. The
{ree alkali may produce undesirable effects in addition to over-
coming the free acid in the leather. There are two disadvantages
of the alkaline fat liquor, one is the removal of tan and the
other is the stripping of dyestuff.

Ordinary vegetable tanned leather whilst very resistant to
the action of water is readily attacked by alkalies. It can be
washed with water and still retain its leather properties, but
alkalies will remove or strip the combined tanning matters
from the fibres and so destroy the leather properties. If a
lightly tanned vegetable leather, thercfore, be fat liquored with
an emulsion containing free alkali some of the tannin will be
removed and the quality of the leather will be spoiled.

If such a fat liquor be given to dyed goods, and it is more
ccmamon to fat liquor after dyeing than before, there will be ten~
dency for the alkali to strip some of the color from the leather.
There is, therefore, not only a loss of dyestuff but lack of uni-
formity is also produced.

Leather for fancy and delicate shades is therefore usually
fat liquored with a fat liquor made as neutral as possible, that is,
made from a pure oil and a neutral soap. M. C. Lamb, writing
on this point, says, “The solution to be nsed must be a perfect
emulsion, and it is advisable, if the same is to be used on leatker
tc be dyed in any other color than black, that the emulsion
should be quite neutral in character and not in the least degree
alkaline. An alkaline fat liquor such as is often prepared by the
addition of a small quantity of washing soda or other alkali to
ihe oil and soap mixture, is never to be recommended ; such a fat
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liquor will invariably strip the color from a dyed leather, and
moreover does not possess the nourishing properties of the
neutral solution.”

Sulphonated Oils

Some of the uses of sulphonated, or perhaps more correctly,
sulphated, oils have already been described and before procceding
further it might be well to describe more in detail the nature
of these oils, as there is a widespread ignorance of their true
character. Most users know that they are oils which have been
treated with sulphuric acid and in many cases it has been a
question of a little learning being a dangerous thing. Knowing
the injurious action of sulphuric acid upon leather and knowing
what care must be taken to remove all traces of sulphuric acid
from tanned leather in order to avoid the rotting effect on the
fibre, some leather manufacturers have fought shy of a sulphated
oil in the fear that the sulphuric acid contained in it might cause
damage to the leather.

This is quite an unjustifiable fear. The sulphuric acid in
a sulphated oil should be no more in evidence or injurious to
leather than the sulphuric acid in sodium sulphate is in evidence.

A correctly sulphated oil contains no free sulphuric acid
and has no disintegrating action upon leather.

Perhaps the question would be simplified by considering the
way in which one of these oils is made. The best known, the
earlicst and the one most widely used in connection with leather
is sulphated castor oil or Turkey Red Oil. The following
methad is one described by Salamon and Seaber.

About 85 Ibs. of castor oil at a temperature of about 50
degrees Fahrenheit is poured into a wooden or galvanized vessel
and 8 Ibs. of sulphuric acid added very slowly, keeping the oil in
motion during the addition, and cooling if necessary. The acid
should be added very carefully so that the temperature is kept
low, and when it has all been added, the whole should be stirred
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vigorously for a considerable time, covered and allowed to stand
for two or three days.

If a small portion is largely diluted with water and a few
drops of ammonia are added a clear solution should result. If
this is not the case, however, add a little more sulphuric acid (up
to 1 or 1§ Ibs.), but usually it is not necessary. Wash with an
equal volume of water, stand till the oil comes to the top and
siphon off the water. Repeat this twice and then add 5 ozs. of
concentrated ammonia and stir thoroughly.

The sulphuric acid enters integrally into the oil molecule
and does not exist in the free state. The finished product appears
oily, is oily to the touch and produces the same effects as an
ordinary oil when applied to leather. That is, it lubricates the
fibres and renders the leather supple. It differs from an ordi-
pary oil in that it emulsifies with water without the addition of
soap or alkali. If slightly alkaline it dissolves in water to give
a clear transparent solution. If made slightly acid it will still
remain emulsified without separating from the water. This is
where the great advantage of sulphonated oils arises. They can
be used along with materials which are acid in character. Thus
they can be used as an addition to ordinary vegetable tan liquors
to facilitate penetration and to give weight. An ordinary oil
and soap fat liquor would be useless in this case. Similarly in the
fat liquoring of chrome leather. Chrome leather after tanning
is always acid in character and great pains are taken to remove
as much of this free acid as possible before the finishing processes.
The methods adopted may be either a thorough rinsing with
water or a washing treatment with alkali. Tt is very difficult
just to remove the whole of the free acid without over-step-
ping the mark and making the leather alkaline. For efficient
fat liquoring so that no trouble shall arise in subsequent
processes of finishing such as glazing it is essential to Temove
this free acid if the fat liquoring is to be carried out with a soap
and oil fat liquor.
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The acid present in the leather reacts with the soap of the

fat liquor to form a free fatty acid, which is not soluble but a
waxy substance. This separates out on the surface of the leather
as a sticky substance, so that not only is the leather not properly
nourished but its appearance is spoiled and it is the cause of
faulty uneven dyeing and of difficulty in glazing.
» With a sulphated oil on the other hand which is stable in
the presence of acid there is no separation of free fatty acid,
there is not the same difficulty in glazing or uniform dyeing and
the leather need not be so carefully neutralized. It tends to
make the processes of finishing chrome leather much more fool-
proof. The great advantage therefore of the use of a sulphated
cil over an ordinary oil and soap fat liquor is that the presence of
acidity does not interfere with the success of the process.

Another great advantage is that it acts as an emulsifying
agent upon other oils. An ordinary oil mixed with a sulphated
oil will give a stable emulsion so that the sulphated oil may take
the place of soap in an ordinary fat liquor. Although soap does
serve a purpose in fat liquoring, apart from its use in emulsify-
ing the oil, as will be explained later, yet for many purposes these
effects of the soap are not necessary and a sulphated oil can
therefore take the place of the soap. It is usually the soap which
is the direct or indirect cause of any fault produced in fat liquor-
ing, so that by using a sulphated oil instead of a soap for pro-
ducing the emulsion many troubles may be overcome.

A sulphated oil alone is usually not employed for fat liquor-
ing except in the cheaper classes of goods. It is thought not to
give “sufficient body or substance to the leather. It finds its
greatest use in conjunction with other oils.

Thuau has given the following recipes using sulphated oil
a8 an emulsifying agent for other oils:—

Parts
(1) Sulphated Castor Oil (50 per cent water)..... 40
Mineral Oil ....... eereneeas bt e e a e ...23
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Neatsfoot Oil ...ovvvevennnininan.,
(2) Sulphated Castor Oil...

Colza Oil +.vvvinvnnnenn. [N
Mineral Oil .oovvvivinieninnnnnn. .

(3) Sulphated Castor Oil..... .....coivinen...
Cod Liver Oil....cvviueininiiienininnnann.
Mineral Oil ......ovnen errerestreriiee, 25

Tt will be noticed that each formula includes the use of
mineral oil. According to Thuau the emulsions made from a
sulphated oil and an oil such as neatsfoot are not stable but
that the addition of a sufficient percentage of mineral oil makes
the emulsion perfectly stable. When making emulsions of this
type the sulphated oil and the mineral oil are first mixed and the
neatsfoot or cod oil added to the mixture with constant stirring.

Other oils besides castor oil are now sulphated. The com-
monest are neatsfoot and cod oils. Many so-called soluble oils
are now put on the market for tanners’ use with special names
which have no bearing on the origin of the oil. These oils are
rot soluble in the sense that they dissolve in water to give a clear
sclution, they are more correctly called emulsifiable oils. Most
of them are compounded of a sulphated oil and some other
cheaper oil. Thus some are evidently mixtures of equal parts
of sulphated cod or castor oil and mineral oil. Sometimes the
pereentage of mineral oil in these “soluble” oils reaches as high
as 80.  When considering the price of these emulsifiable oils, the
percentage of mineral oil should be taken into account and it
may often be found that it would be cheaper to buy the stgaight
sulphated oil and mix it with the other oils such as mineral.

Perhaps a word of caution might be interposed here with
respect to the estimation of mineral oil in soluble or emulsifialle
cils. A genuine sulphonated castor oil is completely saponified
by boiling with alkali so that it contains no unsaponifiable mat-
ter. The presence of unsaponifiahle matter in an ordinary oil
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such as cod, castor, neatsfoot or olive is usually taken to be
evidence of adulteration with mineral oil. A sulphonated oil is,
however, often mixed with substances which are unsaponifiable
but which are not mineral oils. -Thus, according to Alan Claflin,
some of the best fat liquors ever devised for leather making are
mwade by mixing a sulphonated oil with a distilled oleine. The
distilled oleine is made by distilling under pressure with super-
heated steam, greases or oils which are recovered as by-products,
for example from wool washing. Oleines produced in this way
from miscellaneous recovered greases contain a large proportion
of unsaponifiable matter which is not mineral oil and which has
not the properties of mineral oil. A commercial fat liquor there-
fore may be reported upon analysis as containing mineral oil
when it really only contains a distilled oleine.

The ease with which a sulphonated oil will emulsify
another oil depends largely upon the condition of the latter.
Thus an oil which has stood a long time or which has become
rencid will emulsify much more readily than a fresh neutral oil.
Thus before the process of sulphonating castor oil was discovered,
rancid olive oil was used for the same purpose as Turkey red
oil or sulphonated castor oil. Olive oil becomes rancid much
more rapidly than castor oil and commercial samples almost
always contain free fatty acids, some samples containing up to 50
per cent. This high proportion of fatty acids renders the emul-
sification much easier, and for use as Turkey red oil the oil is
allowed to ferment and become rancid. Such an olive oil for
use as Turkey red oil should contain 25 per cent of fatty acids.
The sulphonation of other oils is not quite the same as of castor
oil. ~With the latter the sulphuric acid is taken up integrally by
the oil, in other words the sulphuric acid and the oil form an
additive compound. With a correctly sulphonated castor oil the
product is soluble in water to a clear solution especially if made
glightly alkaline and diluted, if not clear it is a sign that the
reaction has not proceeded normally or that other oils have been
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added. With other oils the product does not dissolve in water
to a clear solution and the reaction between the oil and the sul-
phuric acid is not quite the same. The sulphuric acid, instead
of forming an addition compound with the oil, may break up
the oil into free fatty acid and combine with the glycerine. Such
an oil may be easily emulsified and yet be quite different from a
sulphated castor oil. It probably owes its high emulsifying
properties to its similarity to a rancid oil which is explained
elsewhere in this article is much more easily emulsified than a
neutral oil. The fatty acid itself and the compound of the sul-
phuric acid with the glycerine helps to make emulsification easy.

Such a sulphonated oil although easily emulsified does not
behave in the same way as a sulphonated castor oil. It may give
more body to the leather but it possesses the drawback of not
being so resistant to the influence of acid in the leather. If the
fatty acid be neutralized with soda or ammonia the material will
contain soap and the resulting fat liquor will possess some of the
disadvantages of an ordinary soap and oil fat liquor.

Not only can sulphonated oils be used for fat liquoring but
they can also be used in conjunction with the dyeing or retanning
processes. Thus instead of giving separate processes for fat
liquoring and dyeing as is the case when using a soap and oil fat
liguor, the two may be merged into one. Similarly when retan-
ning such things as East Indian tanned kips with gambier, su-
mach or other extract, it is possible to mix a sulphonated oil
with the tanning material, to save a process and also to increase
the penetration of the tannin. It is even possible to tan, dye
and fat liquor in one process, although this should be regarded
more as a freak performance than as usual practice. .

Sulphonated oils either alone or in conjunction with min-
eral oil are largely used in ordinary vegetable drum tanning. The
use of the drum for tanning is rapidly increasing, particularly
for the tannage of bellies and shoulders. Sulphated oils may be
used in this case with two objects in view. In the first place the
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presence of oil in the tan liquor helps the latter to penetrate the
leather, so that tannage is made more rapid, one of the objects of
drum tanning. The oil also helps to prevent damage to the
grain of the leather by the action of the drum. Heavy leather
particularly is apt to lie in folds in the drum. If such folds are
allowed to remain, the constant friction of leather against the
drum will in time cause the grain of the leather to be worn away.
The presence of a sulphated oil together with a mineral oil
helps to lubricate the external parts of the leather and prevents
damage by rubbing of the grain against the sides of the drum.
The presence of the sulphonated oil in the leather also helps
to prevent crackiness or brittleness. One of the great disad-
vantages of rapid tanning processes such as drum tanning
against a slow pit tannage is that by the former process the
leather is inclined to erack and be brittle. This is possibly due
to the greater weights which are obtained and also perhaps to the
fact that pelt for drum tanning is often more strongly acid
swollen before tanning than for ordinary tanning. By the pene-
tration of a thin film of oil through the fibres the latter are
allowed to move over one another more freely so that brittleness
is overcome. This function of a sulphonated oil also applies to
any leather which is inclined to be brittle. The effect is some-
what similar to that produced in leather by certain hygroscopic
materials such as glycerine, glucose or certain inorganic salts
which are often used for weighting leather. These materials
often make a leather softer, mellower and less inclined to be
brittle but they do it by attracting moisture. They must of
course be regarded as weighting materials and they also possess
the djsadvantage of being washed out by water. A sulphonated
o0il on the other hand is not removed by water and it does not
depend, for its mellowing properties, upon its attraction for
moisture but upon its lubricating properties. A leather made
mellow by means of a sulphonated oil does not contain more
than a nominal quantity of moisture so that it retains its mellow-
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of material called lecithin which allows the oil to be finely and
permanently emulsified. The lecithin is a complex body econ-
taining fatty acids such as stearic and palmitic, in combination
with cholin and glycero-phosphoric acid. This lecithin enables
the oil to be emulsified and also serves as nourishment for the
leather. It is claimed for these fatty acid amides that they are
gimilar in composition and effect to the lecithin in egg yolk.
Egg yolk is perhaps one of the finest emulsions available for
leather but owing to its high price it is only used for the highest
class of goods. Many workers, however, always think the pres
ence of a small quantity of egg yolk is worth while in any fat
liquor and many recipes contain small proportions of egg yolk:
The makers of stearamide claim that its action is similar to that
of the lecithin in egg yolk. “The amides of the higher fatty
acids of which stearamide is a typical example have the peculiars
ity, the same as the physiological amides like lecithin, tyrosihy
etc., of remaining suspended in minute division in watery solu-
tion, and the power of lastingly emulgating considerable propor-
tions of neutral oil and fats. Thus stearamide boiled up with a
very small quantity of soap to act as a protective colloid keeps ix}'
emulsion not only from five to fifteen times its own weight of
such oils as neatsfoot, degras, fish oil and other oils commonly
used in the leather trade but in addition is capable of producing'
fine emulsions of substances that formerly could not be prac-
tically emulsified, such as tallow, some mineral oils and paraﬂin
Wax. »

Pure stearamide is a snow white crystalline body and glossy
like mother of pearl. It resists acids and alkalies to'a great
extent and is like the waxes in that it is indifferent to most other
chemicals. An emulsion made from stearamide and another oil
ic stable unless crystalloids such as sodium sulphate are present
where the amide and the oil rise together to the surface:

Commercial fat liquors are now on the market made with
stearamide as the base. Thus to substitute egg yolk a mixture is
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made of stearamide and oil in the same proportions as lecithin
and oil are present in egg yolk.

So called soluble or self emulsifiable oils are sometimes
placed on the market which are really nothing else than strong
goap solutions with perhaps an addition of some oil. Such a
mixture will produce emulsions with other oils in the same way
& a sulphonated oil will, but the result is very different. The
sulphonated oil will produce an emulsion which is stable in
presence of acids, it contains no soap and will not be thrown out
by traces of acid. A fat liquor made from a soluble oil which
ie nothing but soap and oil will not differ from an ordinary
goap and oil fat liquor and will possess all the disadvantages of a
soap fat-liquor. -

Buyers of soluble oils should be on their guard against
tricks of this sort and should get a statement of the composition
of the material.

Emulsions Made With Oil Solvents
Another type of emulsion quite distinet from those already

described is based on the emulsifying properties of an oil solvent.
Instead of using soap to emulsify the oil some substance in which

.the oil is soluble is used. The solvents which may be used in-

clude any of the common ones, such as alcohol, benzene, carbon

-bisulphide, carbon tetrachloride, or even some of the more recent

pon-inflammable solvents such as ethylene trichloride.
Thuau deseribes a method of making such an emulsion thus:

Per cent

Water ........ e N 50
RN 1) 1Y) AR c.o.. 10
Ammonia ......... . b
Neatsfoot Oil ........ooeevnerivmneeemmnen. .. 10
| Oleic Acid «...teueennn. R R 25
N J—

100

v



The aleohol and the oleic acid are mixed and the ammonia
and a little water added whilst stirring. The neatsfoot oil is
then added and finally the remainder of the water. It is also
possible by this method of emulsification to incorporate in the
emulsion insoluble solids. For instance, it is possible to incor-
porate 30 per cent of mineral matter, finely powdered silicates 1n
a mixture of oleic acid, alcohol, ammonia, benzene and water.

Such types of emulsion are more of academie than practical
interest. Their cost would be prohibitive and they are never
likely to replace the commoner types of fat liquor except for
very special purposes.

Still another type of emulsion which may be used upon
leather is the one prepared by mixing a sulphonated oil such as
Turkey red oil with an oil or a fatty acid dissolved in an oil
solvent. If a fatty acid be dissolved in a solvent such as ben-
zene or carbon tetrachloride and then sulphonated oil be added,
the product will give a stable emulsion when added to water.
This property can be used for another process, that of removing
{he grease from goods in the wet state. In many cases it is
extremely useful to be able to degrease in aqueous solution.
Thus with skins in the pelt form, it would be much more con-
venient to be able to remove the grease by a material in an aque-
ous solution or emulsion than having to dry them and then
degrease in an ordinary degreasing plant. Something in this
direction can be done by means of a mixture of a sulphonated oil
and a grease solvent such as carbon tetrachloride.  Such a
mixture will emulsify with water and the emulsion so formed
can be used for degreasing wet skins or leather. The process in-
volves no special plant for it can be done in an ordinary drum,
and if carbon tetrachloride or one of the newer solvents such as
trichlorethylene be used there is no fire risk as the material is
not inflammable. S
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