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The nmanuiooture of loutgmr Lfrom shoop vldng vomprivoa &
lerze ond 1mpo:;tant port q:ii' tho '100.17}101' induotry, '‘'ho sheep pelt,
that 49, .tho slkin plun thé w7o0l, 1o tho source of pgreouter yevonue
than 4g tho pml.t of 'a.ny othox domncotic :amimu.l. _\‘io £ind thet in the
paat docado thore hes beoon an zz.vord};o approxinato yoarly worid PLo~
duction of 50,000,000 calf mlzin'e, 90,000,000 cattle hidos ond kips,

| 120,000,000 gont and 1:1«1 sldng, and 175,000,000 sheep qna lamb sidns,

Tho loatherg mado from ghivep sidno hove elwayo boon upod
for meny purposon, Pormoxly the loathor woo vory poor, but within
racent yearas, improvoments in the procoss of menufasgture have produced
gome of tho bottor typaos of louthors from ghoop sldng. sut evon go,
thore o611l romain ‘nuxmroun dofooto on thoe Linlohed leoutivwr which de-
orcaso its valuo and prohibit its omploymont in the munufacture of
tl}omo articlos roquiring strong and flawloos lcatheor, phone dooots |
mm} bo on tho z—;ki‘h vhon 4t 40 telon Lrom tho oo.'rouas or thoy may bo
domagos ronultging; Lxom - the varioun pz’boousen through wwhich tho skin
panses during \iﬁu convoraion into 103‘9110::. Suoch adfoats ¢8 shoar
merks, tiok marks, seabs and ot:ho:_' ski'n dinou.nge, und poeds (tho
pregonce 'c.u.’ oheyy soodsg ond thorné in thq skin) are unquoptionably
'pmeont whon the olin ip talon :t’:.;om t;ho Carcans, on tﬁo oﬁhor hund,
‘brolccn gredn, bacterial dmmepe, bucldnoss, loss of ckin substence, and
heat oand aold burns roauit from tho manvfoeturing proconses. The
origin and ccuse of such dofcuts as Low ton,oi'lo strouzth, pin holos,
'riba, 10;390 grain, ond cooklo have long beox; dohatod. It is probable,
o8 wo pholl point out, thet cach of theooo 1 oithor prosont when tho
nkin 1o tf:lk(nl Lrom tho onrcass or the tendoncy towards 1t io oviaontl
at thet Himo, in which ocmso 1t ultimetoly sppoars during tho procosn

10 Agas
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of manufocturo.

It 49 porticulurly nccospary to bear 4n nmind the 4l fLorencon
which oxlat botwoon the manuifocture and uses of shoop slAn leathers
and thc,xlnanu;t’ucturo end ugen of the osthor major typos of Lleathors.
ho following pointé uxo ulm::act;oriutig of tho o}zoop gldn and 1t8 con-
veralon into ioathoi:

| ‘(1) uoonomicelly, the ghoop olin itoeld must bo conscidergd
ag o by—:productz of the wool lIndugtry but en such yicldq ifrom 20 to
4075 of the rovonuo derivod from tho ontire pelt. |
| | (2) Induotrielly, it "'1.0 found thet tho homnhouse work and
plelling aro ‘uoun.lly goperato Lrom 't;hc tomning cnd {iniohing provcusgea.
“hut 48, tho :formqr ore ponorelly yporiormmed ol ‘ti‘fb pullery ona ‘c};‘c
lattor at o Giaﬁunﬁ tanmmory. '

(3) A lergo numbey of sheep olidng aro procosusod 'withouﬁ curing.

(4) ihon ouring ip carriod out by tho salting mothod, the
heavy wool coating walos propor curing vory difficult.

(5) Tho ratio of helr (wool) woight to ekin; wolpght 48 rolative-
1y high. |

(6) Duo to pensonal varistions in the emount of wool and
variatioﬁs roaul ting fyrom typo of brecod, thore 45 o lorgo variation in
tho arog of nkin‘ por unit welght of 13011:.

(7) Shoop siins contu.;ln much lippidal matorinl.

(8) ™o inhoront woeaknoan oif cheop olino os couperod to culd
siing ox gont skins noccoecitotes groat caxe in their hondling,

10 o:qm‘rmontal vork of thiu nstudy hoo boon dividod into
tho i‘-ollo'.ving_: thro~o uoptionu.

I. Hotolopdoal Dxomination of Shoep Uling,

IT. Daoctoriologival sxamingtion of Shoep Sking.

IIX» Soaking of shoep sSkins,
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I, HISTOLOGICAL BXAITITARION 02 UHRDP UXINS.

' ”oooht gtudics on the hiotolosy of andimel oking havo ghown
thet tho mioroecopio oxamination of tho oking 1o a ?{?at ai? ?o tho (5)
loathcr'tochnolopimte. docont ropoarchos by dilaon. Yuntgel, Turloy,
end lfoLaushlin and O'Plahort?QLQVO scrvoed to roviow tho prosodurcs and
tho basic principlos of animal olidn histology. In tho presonﬁ work,
wo havo mado g histologiorl oxeminoation of tho Lollowing abnormalitios
of sheep oldne: ‘

() Low tonoilo strongth.
(b) Pinholos,

(c) Rib.

(@) Loooo Grain.

(o) Cockle.

{a) Tow Tongilo Strongth.

(1)
4lpon and hio vagociatos have comperod tho structure ol the

sheop olidn to tho otructuro of tho calf cldn by microgcoplcul oxumina-
tion of. eross coctions. Qhoy conoludo tbat "ghoop okin cunnot be sub-
stitutod. for calf olin, whcro.firmneua and subptonco cre desireds. 7Tho
co]lagon, or 1oathur~£ormin“, Libron of the ohcop oro o Lromoly thin
ond not clogoly 1ntorwovon end tond to run perallel to tho gkin surface,
wideh in 1toolf malkos Lor loosonessn of toxture. liowocover, in thq
thormootet loyor, thoro vro numorous ovoct xlands and fot c¢olls which

leave ompty opacos in tho Lindichod loethur und maeke 1t vory spongy”.
- Peintor -~ Ingort Fipguro l. .

¥4pure 1 tonds to veriiy thoso canclusions. /o goe furthor

thoet there 1s much loou coxium proper, in relotion to the toteld thiock-

nogn of tho okin, in the shoop skin than in thoe cald ukih. ho
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tonollo otrongth ol o pleco of anitwl cldn is a proporty primnarily of
tho corium, gineco the looso, open epidermel uystcm'oﬂforu vory 14 ttlo
vogiotenco to’utresg. Yhig omall cwoount of vorlwa togother with 1te
chargebter, that 4o, obort end almoot persllel Lidbro bundlos, cousos Lho
shoop aldn to bo inhorently weal: o compared Lo cali oldng, Furthor-
mors, it ig probable thut almoot eny of tho varxious proccusoes through
which tha oldn posces as 14 Lo boing osnvorﬁe&.into leathox ﬁay markedly
dooroaﬁo the tonpilo stroengthr of tho okin,

(b) Pinholea.’

A lerge mumber of vory swmall "holes" ofton appoar on the grain
pideo of tho loathor and although these holos do not oxtend complotoly
through the ioathcr, thoy Qo poenotrato to o conopldoradblo depth ond rondexr
ouch leathor wnoui tablo fox many'purgoson, pazrtioularly fLor rolloxs or
gldvors, It is genorall& ptuted thot thooc'pinholoo oxr ""open-grain',
up the dofoct ip also cullod, ocour move perticularly in fino-rooled
pldins (ospe cielly niorinos) end gro sboent in tho ceoo of courso-roolod
or hodr okine. 1t hes boon suggiosted thet the pinhélou ropult fron
buetorial domopos but 1€ this be tho aaso, it is difficwlt to wndorstend
why the vinholeu should appooy on ouly tho fino-woolod uidus or bo cone

finod usuelly to ono pextiouler arca of a pl:in,.
The appeoarance of tho pgroln of any olin g dopondont primorily

o1 tho hair follicles - their oiso, arrongonont, and numbor in a given

- GroCe Tho gize ol tho hoiy Lollick is in turn dopondent upon tho slze

of tha hair roots. Consoquontly, 1t Lollows that fine~voolod sking
nohould ghow & bottor grain then voarpo-vooled akinn. But this 48 soldom

tho case, Pinholog, xibs, and othor dofcets bring sboul a course, opon-

proinoed sppoaranve to finoc-woolod sking.

Printor ~ Ingert Figures 2 and 3.
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In ¥ipuros 2 and ¥, wo uoo horizontal and vorticul scutions of
gonrpo. end fino-rooled, graoviespltod ‘uhoop hkinu. ¥{e! hoto thoet 4in the
gonrpo-7nolod piin tho indlvidual wool Iibros are woll looluted but thot
in tho :f.’ino-wooléd :31:1:1, thoe woqi fibros oro aiofi;zctly groupcds An u
ropult of the drantic swﬂw.iriug acxtion% to widch ghoop sking ;:zra elmoat
invorinbly cubjoctod, wo boldeve thut tho omall amount of slin substence
sopareting tho individual wool fibrea oif thouo' groups - Lo woakonod end
that 4in pulldng thoe wool tho nerrow band of cldn substonce 4o alvo rce-
movad, cauning o lergo holec. IFipuroe 4 showe an onlargoed soction of &
pinhole in a pickled choop cldi, Sb‘ivo or mox»a individusl wool fibres
ero noen to lood dirooﬁly into tho pinhole pioturod 4n tho vortical
peotion.,  Irogmonts oX indivicducl helr folliclos moy bo soen glong the
adge of sovoral of tho piziholon piottiréd in tho hoxigontel weation,
Turthormoro, 1t can be pointod out that a lergo por’ciori oi tho w00l roots
remudn in tho oldn - o conditlon whioh lus beon evidont in oll of tho

many agostiono of piclled oheop sldng whioh wo hovo oxerdnod.
Printexr - Incort Figuro 4.

(0) Ribae

In practicolly a1l of the Zino~roolod sheop sking, cnd in
~oomo of %ho aoorpor-wvooled, ifolds oy xidpoo are notiocablo. Yhovo ridges
oiton appoer es fruc ribn“uho'.viug throush tho oldn end hanco tho torm
"24bby" ‘has boon uscld to designeto oucsh o vondition. Ribu nay bo oX
tro voriotien; firot, ribs practically invisable on tho surfeco of the
al.in ond ovidont cnly when tho uldn 1o viczwud'by tranomi tted 1ight and
gooond, hcavy, reilood ridgoo on tho guricco of tho pldn.  Tho PAirast
t:'.)po,hau boon collod "blind »ib" by tho trade ond is scoun npsinly on tho

noc¢lzs and phouldoros tho socond 4us cullod "lap rid” cnd mey bo on any
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pert of tho skin, usually runndng in moro ox leon pexrullcel ridges from

the beol: bone out to the Llunka,
Printer - Ingoxrt ¥pguro L.

The prouonoe of tho w»ibo hup boon attrivuted to "thoe woight
of thg wool pulling tho structuro of the coxlwn out of 1to nowxnrl petie
tornsi)_ Mpuro 6 shows vortical uand horisontel weotiony throuph o ribd
on o groon-paltod, Linc~roolod sheep olin. Pheoe goetions havo boon
otoinod with Schorloch R which huo Gho p&6p§§ﬁy o staining noutrel fote
and choloestorin~-optern o davic oz;nno. 1n malinr'tha phobogranho, 0%
those nocuiéna. tho 1ighu 11Lars uuod wero guoh thet orengo would
photograph black. An oxtroemely heavy doposit of Tat 1o seen ot tho
uppor cdpgo of tho corium nnd immcuiutcly bolowr the reicod or rib port of
tho gldn, uoh 58 futtv dopocit wau iound in tho cuso of both bLlind rib-
and lep ridb ond wes cvidont eftoer onoh glage ol the process oxemined,
thut 1g, Lrom tho Lrooh thiroush to tho pilcelkled sioto. It 4o beldiovod
alt tho preuonqlthat the prinayy couse of LLind end of laop »ibe 1s tho
pamo, cnd thattlup rib do omly en oxpypgerctod cane of blind ribd. he
couno of tho doposition of the Lot in oguch ridges is not kv and con-
goqgquontly we do not Inoy tho parlmory cuuso of 1ribo. It 4o ovidont,
though, that ftho woight of tho wool pullin; on the skin of vﬁb living
oninel 4o not 1ikely to brin: cbout nuép & dopoplblion and honeos cannot

bo conoidoreod ao tho gole couno of xibo.

(d) T.ooco Gruin;

Undor cortonin oonaiéiona tho fot 1o apperontly leid Gown in o
fairly untiorm namor vt tho upHor édgo of the corium inaﬁoaa of boing
doponitod in ridgon. “his condition hes boon invepstisutod to some
oxtonf'by Wlgon and soymour~Jonoé?’ Gho fetty doposit docrcasos lhe

amount of Librouas natoricl at the Junction of {tho two principal layors
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of tho okin dﬁd hohéq viers as bho oldn. 'Mééﬁgnioul pfobouuoa tond to

" goperato tho opidormal ayoton Trom the corlum propexr becauso of this
wopkonod stoto ond bring about a condition knpwn to tho tyado ag "loone
groin.  Flgurc 6 Bhows & sostion 'of & Loosu-grainod piokled skin
staihod with Scharlach R so that tho fatty doposit muy bo oloorly noon.
Ag in tho case df riﬁs, tho couse of thio dopbuition of fat is not
undorstood. Iﬁ 1o proboblo that tho amount of fat wo depositod will
voxry with tho brood of sheop and poséib}y bo affocted by tho churactor

. of tho food. ' | |

Printex « Insort Iigure 6.
{e) Coekleo. '

During tho wintor soooon, shiop cking Lrom somno dimtricta
ohow the preooonco of darlk, r»uinoed spoto woll distributod in no perticu-
Lax or@or ovor tho grein surfoovo of variouws nearbs of tho olidn bui J
prinorily on tha shoulders cnd flenkn.  whoso upocﬁ. Inowm &o cocklo
apoto, bodsomo herd &nd brlttlce aftor tenning, »rofusoc to tulo mqat dyoo,
ond consiitute s porious dofoot. “ho nogt comploto gtudy of cockle up
to +ho pxoepent timo heos boon tho wvorl: of 3oymour-aonoé?)

It 4ag mont 1Lilkoly thot tho cocllde gpots axo proscunt in vﬁo
gliin at tho tiwmo of ito romovel Lrom tho corcans, clthough 1t 45 vexy
i £¥ieult to poolitivoly demongtyoto thqir preoonyo bocuune of the hoavy
vzool conting. Cocldo 4o hesot gaon in tho plolled sldn. YFigure 7
ghows two seotions throuslh cocllod vpots on a plclklod oldn. wWhon
gteinod with heomatoxylin-oconin tho cocllo npot shows & much proator cf-
finity for the ocouin than doos the ourrounding normal tisguo. In tho
sestlion steined with vohurlach R o calgostion ol tho vescels 1ceeding

dircetly to ¢ho couvllod arou is pleinly ovident. in both goutlong tho

cocklod vrea 1tooll phows anl dntonse cclluley conj;estion.
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Printor -~ Ingort rFiguro 7.

Proviouoly 1t han boon thought that tho cockle condition wan
conngoted in gono waoy with tho Lottty moﬁtabolinm of the shcop. A lergo
numbor of sootions of cockled shoop clins stainod with Soharlsch R,
Sudan JII, ilo Bluc, oand Ocmlo Acid, cach of whicvh should ntain fat,
havo fnilod to show tho pronence of any abnormel anmount of fat in tho
00skl0d B8ros.

Tho significanco of these L£indingo is not yot known. Lxpori-
monts oro now undor woy which 4t 48 hopod will throw more 1ight on tho

oexact naturc of cocklo £ woll &8 1tn oauso and possivlo curo.

IX. BACTIRIOLOGICAYL EXAMINATI O O JHVEP SKING,

7he wool fibros bn shcep okins arc long, omoll in dlsnotor
and not very olooe togothary honco, aag hag b_eoq pointed out sbove, the
zjatio of tho woight of tho wool to tho uoight} of tho okin 40 high &8
compared to tho oorrouponaing]\mtio:for oithor stcor hidon or'ca}:g’gkina.
Furthormoxo, thin heavy wool covoring furnishes a largo surfeco ou_it.ablo
for tho ccoumulation of bocterian and matorialo such s manuro whdoh are
fevorablo for basterinl _growth. Honco 4t 48 not nurpriéing tixo.t ;':o |
£4nd frooh choop skins hoavily contaminntod. (uontative o;‘cwginationa\‘
0f & numbor of frech shoop skina ghow from 2,000,000 to 200;000 .000
Jvim.:']..o orzond mo por gram of polt of which woll over 95% aro usually
found on tho wools  Tho larze variantions in tho numbor of organipms on
d4fforont polts 1o probodly due to tho wido variotibnn in tho amount of
tho wool and tho foroign mattor 1t containa, “

Shoop oking uro gurod by pleoing . tho okine in a pilo, floeh
side to wool sido, s7ith a loyor o:;! oalt (IIo.Ol) iétwoon tho skinsg. "'che

hoavy mat of wool provonts the calt from coming into propor contast

N
\
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vith ﬁpo groain sido of the slin gnd o boor ¢uro resulto o8 hep boon
oﬁéﬁn by loLuughlin una.ﬁockwollfv? “ho oxdoilnyg mothod of curing loaves
muach to.po deoirod but tho progent study heo not boon concorned with
thig purtiéplar provl.oti,. delted shoop olidng chow, ‘ovon a grostor
verigtion in ory thoan do f£rosh pélta. From 160,000 to 260,000,000
vioblo nganioma now gium 0 pelt hevo been Lfound on grcou—aulcodlokinu.
A uinglb polt hus shown £ varietion cvo groot ve 830,000,000 orguhisma
-por'éram orl aigfogont 07080« o avoraso inoculastion ol Lronh oking
is much highor than thot of nelted olking. |
‘ The orgonions on olpop sking aro pimiler 11 ‘charaotor ta thowso
. on stoor hidos end cali oldnu us roportod in provious puporg?) Thore
. soemg to bo a grector numbor of chromogonia prgonisns on checop skinsg tbnn
on othor -sking, Tho growih of mixed cultures from both frosh and groeon -
galtod cheep skins in tho prosonce of galt aglwaya Lollows vory clopoly
tho aurve bhqwn‘iu Yigure 8, o varietion in thoe salt'ﬁoloranco of
mi;cd cultures from tho two typoo of skin whioh wao ovidont in t?? coge
of spgqr;hido! an d}suussoa proviéuuly by loLowshlin and Rookwollf)waﬂ
nctuoﬁiaont in the cese of slivep gking. O:mly new oald 1o gonoxrally
uaod ig tﬁo suring of sheop ohing and orgunionu on seltod thoop sldng
havo not bocono COIOrAnﬁ to salt. Tho mothod for making the celt broths

fox tho dotormination of palt toluorance may bo found in e provious

(10)
DaPOX

Printor -~ Ingort Miguro 8.

IXT. SOAXTING 02 SHNUP GITil3.

"he practice of oosking, tho Lirot provoss to widoh shoop bkinu
aro subjooted 4n the pullory, hes novor boon stenderdizned. Tho charoot-

or and duration of the soak hus beon dopendont upon thoso purticular
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conditiong which oxiut ot & unllory eand the judgmont of the pullexy
Supoxrintondont. A plent situntod on tho voe coent moy from ncoconl by
e pee water for gosling; o plent may have doep artosien wolls oo thoelwr
wator gourco and thug meintein e low tompexature in tho soclkpog uhohziculs,
auch pg HeCl, mey bo cddod to tho goel wvieter ot the dloorotlon of the
superintondont: tho sock wator mey Lo changod soeverel timeo during tho
ooaking poriod or not ot all; tho soakn may be "otlll ooels" ox tho
olidng moy bo roclod during pert ol tho soalk; no unlfowmdty oxiotn ao
rogards tho amount of woeber uusod Lor o dofindte wolght of slidng; tho
duvration of poaldng verics; cond, Iinadly, pulloxico vyc et o looo how
to change tho gsocking proccas whon working Irecsh, proon-salted, ox dried
uling,

feeh of thoeoo factorn wiffoet baosteriel cotivity in tho socke.
ithen the beotorie multiply, the :31:5.}1 protoing gorvo es ouno of thoe sources
of Loodetuifo foxr tho oxrgunioms. Couaommn‘uly, bactexlal grovth in the
goako will probably dvmogo tho skin. Provious oxmeximonto on tho ooplie
ing of anlmal 01:11(13511)3110'.7061 that, Lrom o becltoriologloel otendpoings, tho
maxinun coulking poriod should nol bo longer thon tho mindmum leg 1o riod.
It will bo romombowxed thet tho leg poriod heo beon doiinod co thob
e riod which olupson botwoon tho timou when tho olzding sre put into soul
and tho timc whon bectoria bhogin to cotively mulitinly. Sldng oyro couli~
cd 4in ordor to ccoouplioh cortein chomleel end phyoionl objouts, cuch ag,
romovel of ocuring palto, albuninous subotancos, blood and dirt, end
poftoning end hydration of the okin. It may bo Yound thuat undor czxiuyte
ing methods of ooeldng, the objosts sro not ancconplishod until loug
oftor petiive il tiplicedlion ol tha becturie bogling, thut Lo, the rnininmum
lag poxriod 1o oxcocdod. IL£ nuch conditiong oxdgt, tho gooking pro-;

codnre shonld bo eltorod o oo to increase bha lag poriod and thus ao-

complioh tho dopirod phyofcal and chemicel choanges within sho log poriod.
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The #pctoro, uffoo%ing bactoricl growth, whiuh'muy bo eltoyod in ordox
to 4incroaso the leg period end which will be considorod in subsoquent
hopca, oro: |

{c) Domporaturc.

(b) Charactor of Soplk ifator.

{c) Propoxtion of Skin to Uotox.

(d) 11ling.

{o) Chango of ‘otor.

(#) Deleyod Souking of ¥roph Sking.

"ho beotoricl growth has bhoon Lollowed by thoe dilution plote
mothod of oounbiﬁg.‘ Vio wrocellizo tho inadoquacy ond insocuracy of tids
~mothod a3 hag rosently boog brought out by wany 3nvontigutoru, rertion-
lovly ‘izight and Thornﬁoélhana Hudpgo end Luwlor.d But we hoave chosen
thig method,y cinago wo feol thet 14 1o tho nost oviteblo of any of tho
aveilpblo nethods knowﬁ and wo huvo talkon won neny procaubions os poossidlo
to insure wifowity in tho counting procoduro.  Novertholewoo, bLho
folloving objoctionuéto thio moethod mqst bo borne in nind. Fleots,
wvhen o gools water consoing ffom‘l.ooo'ta 100,000 orgenioins puY ceCe, Ghi: -
mothod will probobly give & nuoh truor pleture of the conditions oo they
wtuelly oxiuﬁ thon whoh thoroe cro progont sevoral million orzuniwcag
DOY U.C, Sooond, thio wnothod gives only thoe livin; orgoidons prosont
in tho soali wator at o given time, but wo 1obu oight of thoso drganisma
wiich huve multiplied and ugod up wlin proteing as Lood ond have diod
provious to tho timo of maldu; tho oowit,. dhixd, tho mothod malkos nho
attompt to detowxnino the nunher of oblipgatory wnacxobios progont.

Boaring in nind tho abovo objootionu, eo woll s tho fact thet
tho oripinnl inooculetion 4n tho voaks variutﬁ ovor & wide rengo, now ey

7o boot interprot the deto obtoinoed? Lot us segsuno wo pre invopticgn-

ting tvo ovoaks of choop okinn, 4 and B, Soak A shows an original'
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inoculation of 1000 ozzouisman Por G.Ce 0F ool wator ond goolz B, 2000
0TZONin!ME Por 04063 Othorvige oll conditlong cro tho oumo. AL the ond -
0f four hours, wo Lind 2000 orgoniomo pPor CG.Ce in sooclz A and 4000
DEeNninmo por CeCe in By ot the ond of plx hom:n,. £000 4n A. and 8000

in B, Ilow do (:116 two pouls compare in roopoct to growtht Ii{ wo dipe
rogexrd tho oxiginel inoculetions and conpldor only tho nuabor of ox ,;;an-
Ao prosont aftor six hours socldng, wo would o“"onoouuly sonoludo

that thoro hod boon twice oo nuch grovth dn 1B as in A, I2, hovovor,

wo gay thnot tho orgeniomp hove wndoypgono ono genoratlon when tho total
munhor doublos, wo noo that in both soalin thore hwve boon ono gonoration
ot tho ond of Lour hours and two gonorations ot tho ond of gl:i: houras,
and honco tha ratos of growth in tho two voulks arce tho pamoe  Thuao, 12
wa oc,luulato the total counto b gonorctiong, wo may eox:xparc; tho rufon
0Z growth ol {wo nouks indopondontly of tho originel inoculationo and
co.moquontlJ 7o uyro chlo to obporve tho oiff oot of ony perticuloar factox
upon tho hactorio.l ectivity of o auml,

But concluoiono dwrovm Lyon tho zote of growth alone may «loo
bo orronocous. In the oxemplo ¢ited zbovo, ovon thoush tho »otow of
grorth oro tho pamo, moxo demage would beo done to the okin by ooulr B
than by soak A, ninco thoro hava boon twico ag meny novr oxgoid wapg foxmiod
in goak B thon 4n ool As  Conooquontly, it camiot bo too otrongmly
omphepisod thot thic nunboy of gonoxationn, tho numbor of organd min
taldng port in o genoration, end tho aharactor of tho ofguni ong ot
ococh bo conpgidozod hoforo concluoions con boe Adravn,.

Thoro oro o numor of feotorc, widoh influonce tho inocrocaso of
tho numbor of tho orguniomn in thu pouls, cnd wilch cannot bo arbitrarily
controllod by the oxpcerimontor, Ython oll omuli‘u?.ona of growth are held
constant, the rate ot whlch any once purtioular gpocivs of oréunimns

multiplios 1o probably on iunhoront cluractoeriotic of that orgoniom, that
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1g, two opecieo of orpuniomg undor idonticual onvironnontel conditions
ey mul tiply ot difleront wuton,

. Verioug ppocion of orgenlons roauire various typeno of Lood.
onto productno Pfrom tho prowth of one pertioculcr spoolos oy puxve
eithor oo o Toodotul? oz &0 & poison Lor a gocond gpoclosn and honco
tho »ato of growth of tho nocond upocios will bo stimuleiod or roturdod
by tho grovth of tho first. Growth ig dopondont to cowme extont upon
tho ooncontrotion of cveilloble foodobtuid per organicin end us thls cone
controtion deuroasoes, within limiteo, as o yooult of the multinlicetion

of tho orgonionms, tho ruto of pgrowih sloo docrengsou.

(o) Tomporaturo.

‘0o 02 tho cheractoristico of pny spocicn of orpentom is that
thoro Lo on optinmun tonmporoture for ito growth, i.c0., & btomporsture ot
widch fto r»ato of rcprodﬁotion roschon o nmexinum undor ouhnrwisb con-
oﬁant conditions of environmont. Ag tho tomperature 1o rodued obovo
thic optimwn, tho roto of woprodusiion docronces wnaiil o point ic
roachod ob which the orpanioan aro peltunlly Iilled - tho thormal dooth
roint oL thoe orgoeniocng,. nolow tho optinum, e docrcasc in touporaturo
dooroagos tho reis of roproduction.

tho offect of tomporature upomn Lho rate of mul siplication ol
orgeniomo in thy sorling of groen-opliod uhoép cking 19 shovm in vable I
and fgure 9. Thope (ate reprogont the ovorase of ovex idity dotor-

minationy,
Printoxr - Inooxt Tabic I cnd Piguro 9.
Since 4n tihdp perbticulor oopo $ho evorsge original inooulabions

0
woro all of the samo ordor with the ponoiblo oxaoption of the.G0 C. ook,

+

we moy compare theo growth ratos thomeselvoes, ddvrogerding tho originsl
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inoculation. Yo poo thot et the ond of 12 hours soeldng, tho 10 v,

ol hed not yet oomplotod onc éonoration, In oauh of tho othor wvonls,
tho growih oxcooded ono goneration ot tho ond of 12 hourag, At 20 C.,
tho rato of grovwth ie almogt co groat co ot 0700. During tho 1utor
hours of tho oonking poriod in tho guso of Loth tho 30 0. nhnd 7
goelns, the death roto oxooaded tho rato of multiplication end honwe tho

- curvos 4rop. |

Tomporatures of BOOC. (GBOP.) end ovon hiphor, ot cortain
voriods of tho JO v, oo frequontly Lound in pullorJ ook pito. Groon-
ualtod oldng «ro oftoen voclkod ot thio tomno“atu*c for ap long ao iO“LJ~,
oight houxra,. ixder puch candltions, it 1o poen thet the lag period
ié'iur oxeaodlod, shoep slidn pulloro hovo pointod to tho feet that 17
onortor gocking periods ero usod, tho pulling procoss connot be wroperly
corriod out, It 1o doubtlul 12 thio ia tho anoo, but 1f so, it io
1ikely that the foult Yioo with the dopllating process and not with the
gonldng,

Lxporinonts on tho offost of tompoxaturo on the vouldngz o
mun-driod sldng tond to show roswlto vory scimiler to those for the sooli-
ing of groeon~-paltod aﬁinn. In tho woso of tho formor, the ratoy of
growth exgood olizhitly tho wotoo 6£ grovth for ooltod ukind wideh ro-
oults no doubt £rom tho roberding affoct of the nmell amount of oelt in
tho voak wators in tho Lattor type of gonl. This ollght incrocse in
tho oaso.of frooh siing is probvably of conniderablo iumortunod vhon o
congidexr tho feolt that tﬁo oxipinal inoculation o iranh pldne 1o vone-
sidorably groeter than that of proon~paltod oking, - Zho ponldng of
dricd okinao 4o a soporato problon, pocounitutiug ¢ ddLforont Liue of

attacl: end will bo moxw thoxoushly otudied in lator worke.
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(L) Choractor of tho Soak iatox.

Thore ore & nwaber of pulloxlos gltuetod cloge to o mapply
of soa wator cnd uge vhic wator Lox poalidng. Tho odvioobillity of ouch
a proactice has boon dobebod Loxr como tine. A numbor of i’actoru; hoth
chomioel and beoterioloplicel, coms Anto pPlay An cuch o ovso cud it io
Not on ceoy quostion Lo onCyoN.

yon 8 bootoriologicel point of viow, wo kiow thoet nicro-
orgoni mo requﬁ.:éo £or thoix motaboliom cmdll quantltlico ol such olonento
23 phoaphoroun, nulphur, celeiwn, poitaoglua, nugnosium end iron, in
addition to cerbon, hydrogon, o-ygen end nltrogon. Lol L consontry~
tionu of thooo eolemonto, in verlous coalt cambinustions, sbtimulate growth,
but largor concontrations rotoerd 46, ALY of thowo elemonts esro Lound
to & groctor or lopy oztont in goa watow. But one could not prophesy
Just whet offoct tho soo wator would hovoe uwpon tho growth of Gho
orguniong progent in Lo vonlie © IL pumplea of aldng aro soul:ed in sos
wotor olong with d;lotillca wator controln and quantitativo cxauwinations
of tho bactorial contont of the eoal: wators modo, wo oy dotownimw the
offoot of pon wotor on tho wwie of multiplication of tho oxpeniono

prosont.
Printor -~ Inoort Peklo IT and Pigure 10.

Tablo IT and Figuxo 10 show tho avorape romilio of o lorro
nubor of such exporinonts, voing proon-saltod sheep olking. Ve Boo
that oou wutor olightly rotardo buotoricl growbth throuchout tho antire
voaldng o rind, “ho umomnt of tobal nisroson in tho foxtye-clput hour
goglk wator du olightly leso in the couoo of uon wotor -~ & furthoer indi-
cation of loas pgrovth. Tho woa vater uwsold in those exporimento ocon-
td ned .45 pme total s0oldds pex 100 cl.0e and ¢ total cllorinoe vontont

oquivalont tc S.92 gm., NaCl por 100 v.0. The diontilled watox wouks
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containod an gvorape of 1.0 gm. {all yer 100 c.c. ot cho ond of tho

noakeing poriod reonlting frowm tho polutlon of tho ouring onli.

{e) Proportion oi Skin to Vetor.

A vio incrongo tho amount of wai;oa: in which o givon woight: oi
groon-polted shoecy clin io uogl:cd, we lilkowise incroesa tho total crmount
of oelt and dtsesolved nit;:cogonéous nmoterialng bbut novertholoug, tho
concontyrations of both tho calt ond tho nitz.'ogénoouu matorialo ds waoll
co tho numboy of orgentcms por cuble contimotor 4o docrensod. By tims
deoxorsing tho concontrabtion of tho selt 4in tho poel: wator, wo havo 10~
moved o feotor w}xién vrould havo rotarded provihe ' Likoviioe, o decronso
in tho goncontration u:tfnﬂ.tz:ogonoouo natoriclo uvaile.ﬁlo for Tood may
rotord growih,. Tut 1t 1o pooaiblc‘thac ovon et the lowont concontro-
tion of nitrogen aubstancas (tho grcatoo{; proportion of wator to skin),
thero 10 oufficient Loodobull cvelleblo to pomalt maximwa grorth,

Also, 1t hes boon found thet in vory navily inooulatod soulz woaborn -

an may ocour when poorly curod choop sldns cro sovked in cmall smounto

of wetor - tho rete of muliipllcation, es dotormi:noa by meaouring tho
baoterial contont of tho goel wotoers ot dllferont timos, appoars to
dooronne. Thig ropul to, no doubt, fwxom an inerecased devth reto (duo,
doizbblocn, t0 tho cocumulation of toxio producto of bactoriunl motabolism)
rathexr then o doorcased rato ol growth, ”

Dogauwe of Hio bulkinooo of the hcavily wooled oldna, o
largor proportionato arount o2 vator 18 nocceonary to complétoly gover
shoop oldng than 4o nocossary in tho cooe of hoavy hides or caldf sldns, ,
Yor laboratory oxpeximents, 1t wao found inadviosble to use losn th'zm
fivo parte of wotor to one part of slin (by woight) and in soase oaaoa'

this d4id not complotoly aovoxy tho gling,.

Printor -~ Insort [uble III end IMigure 11.
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fablo III and Mgure 11 ghow tho offoct of varying tho pro-
poztion of slkdn to wator on tho zoto of Growth of tho sonls wator
organiamo. It 10 coon thut in tho eorly hours ol sooking tin prowth
18 Lopo in tho cpee of o 1 to 5 cook ond 1 to 15 oozk thon 4n tho 1 to
16 coske  Aftor fiftoon o cightoen hours tho growth 1o Iowot 2upid
in tho eane of the 1 to 10 pocke . Thooo vorietions in tho rato of
grorth zopul t fxom tho verying porventageo of ouli end avollablo Lood-
"pitufie ao oxploinod sbovo. I 3o furthor soon thet whilo tho concen-
' trution of nitrozon in tho sonl wator wverios in tho ordor oxpoated, that
" 40, tho lcest in tho 1 to 15 sook cnd tho moot in tho 1 to 6 soalk, tho
nitrogon lopo por grom of oxiginel gkin roamained pructlcally constunt,
o undorxstend thoit tho mojority of pulloxios uso a zetio of okin to

wetor oven 1opo than 1 o B

(a) 114114ns.

Tho pl:actico of milling choop oking Laollowsd by chonging the
woter at fho voginndng of or during the ooeldng poxiod vaxrloo in tho
differont pullorica of tho Undtod Stutoo. Chunsing tho wateyr during
the pocldng of green-saliod cshcop' oling, whothor procodod by milling oxr
not, ooxvos Lo xumove o laxrge numbor of bectoria. and much ol tho oelt.
“ho opcration 10 probably moro officiont in thio »oopoct 4L milling
precodos the chango. Howavoxr, 41t 1o y»robadlo that miliin-;; nay ouuso
the wool to mot and conscquontly bo considorod poor practics.

Tho officioney of tho millin; procosu an zogexrds 1to Tomovael
of basteric from tho okin will be depondont wpon o number of factors, os
for examplo, opoed of milling, wmount of gpitption given to tho okine,
proportion of okin \'iodl.gi1t to water welghnt, charoctor of the gowlk water,
otee. Honee, tho valuo of milling muet, bo detornmdnod acvording to osoh

inddvidual caso. In tho luborutory, we millod 650 gm. piooces of skins
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vA th 500 c¢.o0. of storilo d4 041204 wvator in quert jers, rotebod at on
" uvorago spood of 76 R.P.Me 1o hovo oxeuinod 7o faotové in tlw milling
L procooa. Piwat, hor long obowdld tho slino bo millody  And, sogond,
what ig the veluo of milling woll curod sking {omall origindl 1novuloe-
tion) éu'oompuroa to tho valuc of ﬁillins roorly ocurod skinp (high
origingl inooulotion)s |
o dotoxaino the xato of which orpgond ong voroe ronoved from tho
_:skin during miiling for variouo lonztho of timo, pioces of gicau-éaltoa
shoop olin woro nillod oo ebovb fox tbn winuteo wnd tho goell wator
countod. “ho piouca wore 1ﬁmoaiutcly 1n1llod agein for ton minutos in
tho semo soal: wator end the vietoxr counsod opain. “hin procosyd woo
repoacted o Lthird bino. Zno cutlzo oporotion wog carrlod out in loos
thun’ono hour'no that no gpprocisgble grovwitihh could hove ocourxrod. If
tho numboxr of orgoanliomg in the poelr weter aftcr thoe fireot ton minuto
milliing ie tolon ou 100, the poreentago ot the ond of o totel of
twronty minutos milling wos found o -bo 119 ond eftox thirby'minﬁtcd
'milling 131.
' To,aoﬁcrmino tho voluo of milling Lor woall and poorly cufed
okinc, picoon of plin woxo millod Lor ton minutog, the wotoxr countod
ond thon dloecerded, eon oqual emount of pterilo aiotillod wetor apddod,
milled spoin for ton ninutos, ond countod. ¥ho gount cftor tho socond
milling divided Sy thoe oum of tho two’oountﬁ 4o takon eg tho porcontupge
romadining aftor the first milling, Zablo IV shows tho ronulﬁs of puch

an oxporinont,.
Printor « Insort “oblo IV.

From Pablo IV 1t vAll bo4oacﬁ thot wo the oxiginel incculution

increonses the porcentaege remuining aftor ¢ ton minute milling docroesos.
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Ffurthermozo, we wgeo that rogordleons of Jurge veriastiono in the originol
inosulation, tho munbor of orxpunipmo womeining citor nillling end change
iﬁg thoe wirtor 1s Ladrly constant,. Whipg vould indicete thet milling

110y bo parbioulerly adventagoous when worlin; pooxly cuﬁ:cd olzixld vhigh

hove 2 migh originel inoculution.

(o) shangsing tho atey Juvineg Sonldng,.

Thoe mojority of pullorlos f£ind 1t advissblo to chengo tho
soak wator Lrom onc to four timeq g¢uring tho voeling poxliod,. Thio
moens that o oingle coel wator nay romein in contuet with tho olino only
cight hours or 1t moy not bo changed wntil efter twonty-fous howrs
contaot with tho okins. It hao bHeon ghoun abovoe thebt, aibor tho Lirgt
chanzo of wetor, which wop nccopooxrdly procodod by e 10 minute millin(‘;,‘
tho bastoxrdal counto ol tho gocond voalr wetors are all of tho cwumo
ordof independont of the origlnel inoculotions. | lomco, in thiu‘t:a:m
o oy melce o comparigon of the bootorlel cetivity of the sowlin by come
poring the totel inoxrecose in tho nuobher of orgumionn in o uo’u@: in which
tho wotor 19 changed, So tho incrosuo in the numbor of orgoniong in o
goulz of the oecume lougth of imoe -but in'which the soal water is not
chan{;od; A poaling voriod of Lorty-oipght hourp weo choson. A soel in
which thoro waos no change in tho goult wator was talon an o control fox
tho coaperison of gouke with ono chungo of vator eftor tuenty-~fotwr houro,
ond pouks with throo changos of wator, thut 1o, once ovory twolve houroe
Mo poolz vetors woro countod ot tho boginning, 1uuoui otoly hc Lora, ond
diediatoly eftor oach chongcs Thae Vo wero a])lo to detormino the
| total incrocoe 4n the numbor of orpganlono during cach po'r.ioa. THo 2@=

oultn of such an exporiment on groon-seltod choep oling vre phown in

{:z) A ton minutc milling provious to cvounting was o unifom pmccaum
throughout all of this woxk.
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fable Ve
Pxintor - Inpox»t Table V.

It 40 moon Lrom Table V thoat chonging tho wetor mtorinlly
decroanos the total growth during sonking, mhis rosul to from goverel
factozro. Tho total numboxr of orgomicias yrogont io of course do-
oroasced conpiderably aftor the £irot change of watexr. “ho ratc of roe-
production ip decroapod durdng tho oerly hours which Lollow ceoh chenpo
8 condition which ot preoent io not commnlotoly undoraitood. e cone
contration of nitrogoncous motorinle in tho sosl wotor 1o doeropgod by
changdng tho woetor,  Howover the tolel loow in nitrogon in ineroaned
whon the wator 4o chuanged es 1o ghown in Yeblo V. Phic oxcooo in
mitrogon loon ropulta fLrom chenmlcol oolution of slidn proteins wnd not

Lrom oxcopolve baotoricl growvihe.
Paointoyr ~ Incozxt Tablo VI,

1£) Doluged Sonldns of Yrogh Shoop Sling,

he ghoeop oldn indusbzry 1s tho only major brench.of tho ontdre

!

leathor 4ndustry which procencon o lorge numbor of oldnn without
provious curlng. In processing frooh slhing wo moet oan edditional
faotor which infiuoncon bastorlel grovih and which hes not boon cone
pidored 4n our gtudy of tho soallnr of groon-peltod oling. Gondl tionsg
in tho induatry nososultete tho lopae of un dintorval of timo varging
from onc to twonbty-four hours but:.mmx tin Lloying of tho anirwl and the
timo whon tho okin ig put into nouk. As'noon asg tho aninnl is kKillsd,
1ts skin may bo attackod by baotoria. Placing tho skina in soak
wator doos not provont this attack by bastoria, but tho toempcrature of

tho olidns 48 rodused ond thoy cre kopt fron diroos contaot with the air,
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Loth Loctoxu tonding to'ﬁoorau&o'baotoriul growtie Sinco ot tho
Presont bimo woe oo oo 1o aavantﬁgo in elloving bootorluel growth to
tal:a place, 1t would geom adventegoous Lo put tho ékinu to wock wo goon
an pouuiblo cftor tholx romovel iyom tho ceaxccoaq. ’
Exnorinontallj, 16 1s vory difLfiondt to dotormine Juot how

1uch gréwth telon plvac in on dutervel of Gimo which Lhc oling muy
gtand bofovo wvonlling. {ith oux pxrosont method of oounuing; it io
nocoppary 4o immorse tho oiin in wabtor, mill o dofindto longth of 4o

" ond count tho numbor of oxgenionn in the oonl: wotor. Thug 14 1o inm-
Ponsidlo Lo obteln county on tho oono plceo of olin bobth boLoroe ond
afterhullowing:lt to staua. Bub 12 wo dotormine tho numbor of orgenionmg
present on diiforont piooco of okin ab verying intorvels of time Follov-
ing Lleying, wo may £4nd thut thora are fowor boastorie on Lho oldn uitox
allowing 1t to ntend for soveral hourg then thoro wore ot tho boginndi: -
o condition whionh in iuuolf would indiceto thuet the dceth rato had ox
cocded tho rato of muutiplication. It 10 11kaly, hovovor, thet in such
a case, thono somploo which woro counted in tho lato hours had fowor
orgamd ong originelly. hen plocen vre c¢hooon o zandom  GLhoxro 4o no
uniforﬁity to tho oxiginal countiv and if snoverel dotorminotions cro mde
-and tho roswWlto avorepgod, wo noy geln £0Mo Imarlodgo vs to what heppons
whon goaldng 1o doloyode. uuh data a”o Preponged in Table VII. .. The
skin aamplns woro hold ot 66 D to 7b ﬁ. Provious to uouhing.

rintor - Innort “Yablo VII.

It 10 goen Zrom Tablo VII thet 1f tho oldn 1o allowed 40 yoe
" mein expoood to tho glr foxr povon hours aftor it 1o talken Lzom tho
carcans and boforo Loing soulod, co Lroquontly hoenpons 4n industyy,

thore aro ncarly twico oo uony dbuctoris on thoe uldn as wore oripinglly
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pragont,, Lilkowigo,. the number of owgealomo in tho oopll water ot tho

ond of tho noaldns porled io r:terielly increoseds:

CONCT.UST OS5 AelD SULTIANY

- Tho moot common end troublesomo cbnomelltios in choop nking
8ro ooclkle, ribg, low tonoilo strongth, pinholoo and looose grein.’
In coeh cepo, cithor tho dofest 1toolf ox the tendoncy tovards 1t ceomg
to be procont in tho slkin whon talion Irom the ooxronno. Cocltle iv o
colluler and vegoulozx congootion, tho oougo of which 1o o8 yet unlmown,
Tho viis vyo chavactorized by o hecevy dopoolilon of Lut et tho uppor
cdpo of tho corium. 4 oimiler deposition of Lot wiveh, howevor, io
not laia down in zidgeo, 1o ovident in oling chowing loooo groin,
he preponce of thisp Lottty loyor wonlens thd olin ot the Junction of
tie oérﬂ.um ond the opidormul eyoton, end tho mecherd.cal working of
tho sldn brinpge oboutl looso graine. inholeos dovolop during thoe un-
hairing process whon wool fibrog are ronoved in gluwaps inptoad of
oingly. The tondenay towarxds Low tencile gtrongsth sovulto from tho
nmall amount‘ of Libvrous nmatericl cnd lerpo open glendilour ppocen
pronent in normel choop oldng vnd may bo aggravetod by eny of tho
boomhouno 0 tannoyy pProcongsod.

Shoop opldna aro hoevily contemnlnoted with baotorie. Lxooope
ivo growth tolom plece in the mojority of pulloxy soel: plts cnd
probadbly decmagon tho oldn. A low uempcerature, the use of seg watox,
end changing tho coelk wafor at Lroquont intorvel decronses tho anount
of bactoricl pgrowth during cosalidng. i111ing provious to clhanging tho
watoy incroasoen tho numbor of oxzganiciw romovod. Frogh ol:ing should

bo put into the voalk wu:tor 28 goon vl pooniblo aftor the okin 46 ro-
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novod Trom the cexccan oo tlet beotoriel growvth will bo minfidsod.

ACHIOUT VD GHLT LS

S

Tho suthors ciclnxoa-:loqao with muoh plovouxo end doop probie
tude tholr indobtodnono to Dro. Georgo L. Roelzoll, i'vod O'flaherty,
end John Hes Highbergor for thely ldnd eoolobolco ond many holpfual
sugzestions throughout £ll oi thic work. tho guthoza wre ploo in-
debted to tho ilationpl Leathox Compeny, BDooton, Ioog., and to Be G
Stednhartor cnd Song, Clncimnntl, Ohlo, for tholr pvid in thiq in-

vostigetiona
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