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csperiiiients with i t  wore n t  first appnrcntly snccessfnl 
ns n weiglit.ing nnd solidifying tan, soiiic constituent 
irppcnrd to nccuniiilntc in tlic liqiiors \diicIi led iiltiiiintely 
to the prodiictioii of brittle or tender Icntlicr. \\'licthcr 
this wns dim to  niisinnnngcmmt, tlic writcrs cnnnot 
nt  tho niornent my, but so fnr ns t,liey nrc n\viirc, but littlc 
of the cstrnct lins been sold to tnnncrs iintler its own 
nniiic. It is, hoivercr, obvioiisly n tcnipting mntcrinl 
for tlic cstrnct mnniifncturcr, ns considcrnlile qunntities 
cnn he nddetl to tniining cstriicts mithout nltcriiig their 
nppenmncc, nnd it  slio~vs n. good pcrccntngc of tnnning 
st,rengtli by the ordinnry nietliod of nnnlysis. It is there- 
fore importtint in tho iiitcrcsts of the tnnner thnt inenns 
slioiild bc tliscorerecl for tho clctect.ioii, niid if possildc, 
thc estimntion of pinewood estrnct in niistunt, nnd n goo11 
tlcnl of time liiis becn dcroted by tlic writcrsto tho nttcmpt 
to discover n eatisfiictorv qiinlitntivc coloiir ntnction, 
nnd i t  lins bccn foiind tint tho fo~~owiiig inodificntion 
of tho ordinnry test for l i p ine  ~vith nniliiic nntl hydro- 
cliloric acid is very delicntc iind quite entisfiictory. 

To 5 C.C.  of t.hc estrnct soli~tioii, ~vliicli s11011ltl bc of 
nbont the ordiiinrv stren t h  employed for nnnlysis. 0.6 e.c. 
of aniline is i i t ~ i ~ t . c ~ ,  n n f  t ~ i c  w ~ i o ~ o  is w c ~  s~liiken, nncl 
2 C.C. of conccntrnted hyclrochloric Reid is tlicn nclcled t o  
the mistiirc. \\'it11 nll ordiiinry estrncts this lins the 
cffcct of imnicdiiitcly clewing the tarbidity cnnscd by the  
iinilinc, niid R ~icrfectly tinnspnient soliition results, 
Init whcrc pinewood cstnict  is prcsent, crcn in coiiipnra- 
tively sninll unntity. n pntcipitiitc is iqiidly protlucqcl 
\vliirli gmdunfly rises to tlie top of tlio liqnid. Henting IS 
not iicccssciry, nnd on the wliolc not tlcsirnblc, tlioiigli 
i t  sometiims incrciiscs tho mpitlity of tlic sclinmtion of 
~irccipitntc. l'lic rciiction, Iio~vcvcr, is ininiediate, nntl 
nnv slight tiirbidity ~vliicli arises nfter considcrnblc 
stint~iiig S I ~ O I I I ~ I  bc c~isrcegnrdet~. ns it soiiictiines occiirs 
in the cnsc of iinniiseil estrncts, ~iossilily front minuto 
trnccs of ligncoiis ninttcr. It is pos~iblc tlint this inethotl 
may be tlcvolopcl into IL i pn t i t n t ivc  form, I J I I ~  this lins 
not yct bccn iitteiiiptccl bv t,lic i~iitliors. 

~ t ' w n s  n1r;o foiiiitl t~ i i i t  the " tnnniiig siibstnncc '' of thc 
1iincwoot1, \vliilc it wns cstiinirtecl ns tiinnin by the onlinnry 
Iiido-po\vtlcr Iwoccss, wns only to ii very siiinll estcns 
cnpnlh of rciliicing pcriiiiingnnntc iii tlia I,iirvci~tlinl 
iiiethod, nnd tlicrcforc gave iilinost negitiro rcsiilts in 
tnnnin, n pincwootl c s t rmt  sliowiiig iiboiit 25 per cent. 
of mnttcrrc iibsorbctl by liitle being only cqiiivnlciit~ by the 
Lii\ventliiil nietliod to nboiit 4 per cent. of yillohnnic 
ncid. Illhis propcrty of lo\\* ositlisii1)ility is iiot shiiird 
to  nenrly 1111 ei~uirnlcnt csteiit by nny oiditiiiry tiinning 
inntcriul, iiriil tlicrcforc ~ ~ i n a n o o d  cstnict rnii Iic tlctectctl, 
wid evcii estiiiintccl npprosiinntcly if Iircscnt in consiclcmble 
qiinntity, by conipnrison of the grnviinetrio and IA\vcritlinl 
laslllte. 

Tlic following table givcs tlic mliies ns coiii~iiirctl to  
gnllic iicid of tlic taming  ninttcrs n1isorly.d by liidc-powlor 
froin 3. ~ i i i i p l e s  of siilpliitc celliiloec cstmct, nnd nvemgu 
rnli~es for  tho^) of oiifi\~ood c u d  chcstiilit cstntcts, with 
wliicli i t  is most. lili~ly t o  lie niiscd. 
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Extract. 

I 

It wiis lioped by tho niitliors to  tlovclo~io on this bnsiv 
iin npprosinintc quniititntiuo iiictliotl ; nnd nrit~limcticiilly. 
if ( I  bo tho gnllic ncicl mluc of tlic gciiuiiic cst,ixct, b 
tlic (loivcr) vnliic for '' pinewood," iiiid c t l in t  o s p r i -  

16- 0 iiicntnlly foiintl for nu iinkiiown misl.um, - 
(2 - b 

slioiild bc 1 . h ~  frnction of tho totnl " tnniiiii " foiiiid lig 
ortlianry griiviriictrio niinlysis wliich is clue to  " ~iiiicwood." 
Not only, Iio\vcver, iiro tho rcqiiii*ed constnntH iisunlly 
unlinowi, nnd siibjeot t o  coiilridcrnblo wiiatioii in 

diffcrcnt cstrnots mndc from tho snmc mnterinl, biit cvcn 
when tho mct.liod is npplictl to known mist,urcs, tho 
rcsiilts nro only npprosimnto, nnd nsunlly iiidicnte less 
tlinn the nctunl nuioiint of '' pinewood " rcnlly prosent, 
suggesting t l i n t  tlic absorption of oiic of tliesc ninttcrs 
by t,hc liitle is nffectci l  114' the presence of tlic other. .Chis 
point is still iincler investigntion, n n d  rnny lend to intcr- 
esting resalts. 

' D~scussros. 
Ah*. H. G. I h s s m T  enid tlint tlic fnats jnst given showed 

tlint pinc\vootl estrnct contninetl none of those bodies 
ordinarilv known ns ' I  tnnnins." It contninect. howerer , 
soinc siibstnncc nbsorbctl by ~iidc-pont~er. It ~ind bccii 
suggested IIK profitnblc for weighting sole lenthcr in drum 
or vnt. TI10 LG\ventlinl nietliod showed tho nbscncc of 
true liiniiins. 

Jlr. C. E. PAIKER nskctl how quickly the inntter nbsorbed 
from phicwood esti~icts woiild nnsli out froin lentlier. 

Jlr. H. G .  BESSXTT rcplicd t h t  it  \voultl probably 
~vnsl i  out i i t  the sninc rntc ns the ordiiinry wcigliting 
cst.nicts, buts possibly less rcndily. 

Prof. A. SJIITIt ELLS rcri~nrketl t l in t  if the silbstnncc 
clissolvcd oiit of tlic piliewood by bisillpliitc wns of nn 
irltleliydic nnturc, i t  might Lo cspccted to lmr-c sonic 
dc,mc of tnniiing power. 

Prof. I[. 11. PJ~OCTEIL mid Iic I i i i d  tested for furfiirol 
ant1 otlicr nltlclivdcs with ncgiitivo results, but provet1 
t ~ i c  pmsencc of l i p i n  by tho ani~inc test.. 
ah. J. E. I~EIIFORI) siiggcstctl tliiit n stiliiilntioii slioulcl 

IE introtlucetl into contrncts inntlo by tnnncrs proliiliiting 
tlic ndtlition of pinc\vootl cstrncts to tniining cstrncts. 

ah. C. E. ~'AIIIIBI: ~vclconied tlic suggestion nntl mid 110 
woiilil iiring it, before the Unitctf Jloiinl of thc Tiinncrs' 
lhlcmtions. Soiiie siicli clitusc slioiiltl be iiitrotlucctl, 
siiicc tlic I.B.L.T.C. iiicthocl of nniilysis did not  dctcct 
tlic ~irc'cscncc of piiiowootl estmct. 

TI-11.: USE OF THE I , o m m w r t i L  .\IISTHOD LV 
THE cc~s'cI:oL O F  TdSSEltY I 2 I Q ~ J 0 I ~ S .  

111' I'ILOI~. TI. 71. I'BOCTEIL A S D  S. IIIILST. 

Ipor tlic piirposes of n rccc!it pnprr on " 'Vlie Dctcctioii 
of Siilpliitc Ccllnlosc Liquors " (see piigc 203), f;iclors wcrc 
tlctcriiiinctl for the cnlciilntioii of Li;\vciitl1111 rcsiilts to 
cqiiivnlcnt riiliies of " trlnning n i n t h s  " 11s cstimntetl 
griiviiiictricnlly. for ir consitloi~~lilo riiriety of cstrncts iriid 
ot,licr tiinninq iiintcriirls. Tlic I.ij\vc~itliiil ~iiethod is fully 
t~cscribctl in-  J'roctcr's " Tht l i cr  liitlristries hliorntory 
l<ook," i i n c l  tlctiiile iieetl litit IIC rcpentctl, litit IIS n Inrgc 
number of titmtioiis l i d  to Iic rni~ lo ,  sonic nicclinnicnl 
iinpro~*ciiicnts \wrc iitlopted ~vliicli grcntly fitcilitritctl tlic 
opcriition. Self-tilliiim biircttcs of tlia siiiililc foriii slio\vu 
iii t ~ i e  figiirc wcrc uw8 b o t ~ i  for IiPrrnnngn:nliiitc nnd iiitligo, 
tint1 tlic titriition wits ciirrictl out in ii bunker of nboiit 

bcnlicr fillccl with t i n  nlreritlv titrntecl liqiiid w a s  pliicctl iii 
n xitiii~i\r ligiit nnct Iicsitic t h t .  iii use. Unt1i.r t~icso con- 
ditions titrritioiie wxc wry rnpitlly miitlo ii i it l  with iilniosL 
iibsoliitu C O I ~ C O ~ I ~ I I I ~ C ~ ,  11nt1 tlic systoiiintic iisc of tho inctkotl 
for control of thc tiiniiiiig st~~igLli  of litliiors iiiitiirnllv 
snggc~tcci itself. co~irso t~icrc is notliiiig iicw in X U C ~  
nii itlrii, Iiiit. no ciircfi~lly tl1011glit.tiiit i ind systeiiiiitic 
liioilc of worlr 1111s liitlicrto Iiccn publislictl. Por priicticnl 
111ir11oscs the ~iictlioil rciliiircs to bc IIS ~iniplu iiiitl riipitl 
iis is compiitiblo with coiicortliiiit rcgiilts, nnd :IN tiiiiiiiiig 
~iiiiteriiilr; nrc no\\* nlniost iiiiivcr~nlly Iiouglit by tlilr 
I..~.I,,'Y.C. mctlioil of niiiilysis, it  is i~nportaiit. tliiit tlic 
figiiros slioiiltl bc conil~r~r~ililc wit11 this mcthorl, i i ~ i t l  on this 
nccoiint tlotniinimtion by clironicd Iiitlc.potvtlcr WIY 
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profcrrcd to tlint by gclntine, nltlioiigli t,lio lnttcr is 
t1icorctic:illy nioro csiict, being less nllccted by nstringcnt 
iion-tnnning innttcrs, snch ns gnllic iicid. 

Since the nctnnl niiiount of pcruinngnnntc iwcd viirics 
sonicwhnt. with tlic opcrntor nnrl tlic tlctrlils of titrntion, tlic 
iisnnl nictliod of cnlculnting the results of n Lo\vcntliol 
nnnlysis is by direct conipiirison with n siipposcd pure 
solution of gnllotniinic acid, but ns nctunlly pnro gallo- 
tnnnie iicid cnnnot bc obtaiiirtl, nllocvnnccs linvo to be 
inndc for 1111 or;si~nied but uiinsccrtiiincd iiiiioini(v of 
impurity ; coninicrciiil gnllotiinnic acid of tlic best quillity 
nsoally reducing more pcrniiinpiinntc tliiin 1110 tlirorcticnlly 
pure substnncc. Cnllic acid, bcing crystnllisnble, is 
rcndily obtiiincd in n pnro forin, iind is ositlised Iig per- 
mnngnnnte in n siniiliir way to gnllotniinic ncid, 1 grin. of 
crystiillisctl gnllic ncid rcducing npprosiinatcly tho siinic 
nuioinit? of ~iurnuingnnnte ns 1-34 prois. of the portion of 
the pnrcst obtniniil~lc giillotcinnic iicid nbsorbed by 
chronicd hidc-po\vtlcr. Tlierc ir, Iiowcrcr, litt!o ndmntiipe 
in cnIcnInting in this w y ,  since few. if nny, of the tnnniig 
mnteriiils in nsc coutnin solely giillotnnnic ncid, and tlic 
dilfcrcnt timiins iiru w l l  known to rediico pcrrnnngonnte 
in soinoivlint raried proportions. It. is tlieivforc iiiorc 
prncticnl nnd convcnicnt to stnto tlic rcsrilts of cspcrinient 
in tcrnis of gullic ncid, nnd it  is ciisy to obtnin n fnctor by 
which tlie lnttcr can 1113 iilqirosinintelv cnlcnlatcd to  imy 
tnnniu RS detcrniincd by tIie Iiide-pokIcr niot~iod. 

solutions iiro cniployctl:--( 1) l’uru nir- 
.dried g n ~ ~ i c  nciif, 0.1 grin. per 100 C.C. frcslily iniitle. (2) 
Purest iiitligo-ciirmiiic, 5 grins. per litrc, with 50 grins. of 
conccntrntcd siilplinric acid, 25 C.C. k i n g  nscd for eiicli 
.dctcrniinntion. A solntion of 1 grin. “ indigo pire 
lL4.S.V.’’ in 25 C.C. conccntriitctl siilpliuric ncitl diluted 
to  1 litrc with 25 C.C. iiddcd snlplinric mid, iiiiiy nlso lie 
eniployi!d. Tlicsc solutions batli kccp nell. 25 C.C. of 
citlior innst rcqiiire 85-30 C.C. of pcriiiiingiinntc for 
oxitlation, or n Inrgcr nicnsiirctl rolunic niiist bo nscd. 
43)  Pcrninnganirte of potnsli solution, 0 5  grin. mr litrc, 
nincle iiy tlio ciiliition of n 5 gun. f“ litre solution a t  
frcqucnt intcrrirb, as rcry weak so utioiis do not keep 
sitisfuctorily. 

The liqiior to be testcd niust bc 80 tliliitcil tliirt 5 C.C. will 
not consnine moro t l i n n  two.tliirtls of tlie Iierninn iiniitc 
reqnirctl t ~ i e  25 c.c. of indigo nlwviiys nscc~. iinii tliiis 
the conipletc titrntion ciin iilwiiys I )c  niidc with tlio 
contents of it 50 C.C. burette. Snlliciently iiccuriitu 
reiiclings ciin lie niiidc froin tlic iippcr cdges ol tlie Iiquitls 
witliont tlic use of ir Iloi~t.. Tt. is inilmtiuit tliiit the stirring 
turbinc slioultl run \villi fiiir uniforniity (if l~i~n~l-stirring 
is relict1 on, i t  inust. be constnnt iind cfficicnt), iiiitl t l iu 
dropping slioiiltl be nt i i  regiiliir rnte. Clciicriilly this niiiy 
IJC ns fiist ns sqiiiriite drops c:in I)o eountctl. until tlic 
original Iduo colorir lins bccoinc yellow-grcen, nftcr wliicli 
pcrniiingnuiitc is iitltlcd drop L v  drop to coinplete tlisi:hnrge 
of tlic I~Iiie. It is \re11 occiisi‘oniiIIy to tinie the titmtion 
so ns l o  cnsurc eonsliint vork. Tlio titnition is evcn niore 
cnsy by good iirtiliciiil light ditliiscd by gronncl gliiss or 
tissue I>ti icr t l i i ~ n  by diirliglit, the reinoval of tlic Iiist triicc 
of ~ u e  L i n g  s~ioali ~ ) y  ii very niiirkctl I)riglitcning of 
coloiir ; but 11s t l p  end-points iirc not quite identiciil, rill 
tlic titnilions for nny singlc iiniilysis innst be donc in  tlic 
suino light. 

‘lllic tnnrring ninttiw is of course intliciitcil by t.lio 
di/]creircc of titriition of thc origin111 iind dotiinnisctl liquor, 
but 11s iieitlier tlissolvctl stilts or triircs of Iiitle-s~~l~stiin~u 
Iiuvo m y  npprcciiiblc elrcct on the titrntioii, the tlctiinnisii- 
tioil niny bo inucli +ipler tliiin tliiit rcqiiircd for iictiiul 
grii\.inictrie iiniilyais. \\’iisIiin~ of l~ i~ lo -~~o~v t l c r  nftcr 
clironiing is tlnile ncccllcs~, tliu powlcr being nicroly 
cliroincd, pressed, wciglictl. i intl  the rcquiaite ivntcr iitltlcd ; 
uncl C C.C. of the clctannisctl liquor conntcd iis fire ; h i t  I L  
still grcntcr ~iinjililiciition iuiiv IJU c h t c d  1iy tlic IISU of 
Prof. i’iirssIcr’s cIrv “ IigIitIy clironictl ‘I ptnviIcr, 01- by 1110 
us0 of frcs~i~y air-dried cIironie ~e i i t~ ior  iiiiic~iino sliiivings 11s 

cult1 n little ~;iio~iii d~ioi i~t l  Iie i ~ t ~ t ~ c t ~  to 100 C.C. of tlic 
dilutctl liquor, well niisctl by Iiiuitl sliiiking, iind ~11i i l i011  
for 10-15 niiniitcs iii tlio n~ucIiine. ‘l’hc inoistnre of snctli 
yuiuitity of it po\rtlcr only iinioinits I I ~  mosb to  1 grin. 
uvcii if tlie wliolo of it ncts 11s wntcr of dilution, wliioh is 
very tlonbtfiil, iind ciin aL iiiost cii i iwiin error of 1/100tli of 

Tlic followin 

SIlg~CStCd 1’3’ 1cO]”!k\’. t\bOUt 7 gl’lIlS. Of thu dry I IO\VdCr 

the totnl tnniiin in the diluted liquor ; nnd as tlie annlysis 
is only for conipnrntive pnrposcs, iuitl the error, such ns 
it is, is n constnnt one, it inny ~vell bc neglected. Tho 
dctnnniscd liquor is filtered till clear tlirougli paper, and 
5 C.C. is with 25 C.C. of indigo tnico titratcrl. If the work 
is svstcnintic, tho nnionnt of dilution rcriuircd for each 
cIn& of liquor will be known sii~iicicrit~y ncnrlv ; if iiot, n 
siiiiplc titrntion of tho iintIotnnnisctl ~itlnor 1611 I ~ c  n snf- 
licicnt guide, nntl for this Iiurposo it, is bcttcr to dilnto too 
much tlinn too little. Tlic 2 n d  result is of coursu cliridctl 
bv the niinibcr of C.C. of orininn1 liquor tnkcn per litrc nnd 
niii~tip~ict~ ~ i y  1000. It is L s t  to use d i s t i ! ~  wntcr for 
this dilution, but tiny good tnp uatcr will do for titrntion. 
\\‘hetlier tlio liquor slionld bo liltcrcd clcnr beforc or nftcr 
dilution, or not at all, is it iiiiittcr for coatiidcrntion ; bnt  
if not, nnf snsprndcd reds. such as tlioso of qucbrnclio, or 
tho ciitec iiii of gnnibior, uill liirgcly tlissolvo on cliliition. 
and be estiinntcd ns tnnnin, whicli is not  ncccssnrily nii 
error, sincc to eoine cstcnt the ~ n n i o  tliing happoiis ns 
liquors bccoiiie eslinnstcd in tho tnnnery. It is not mccs- 
snry to filtcr tlic liquor for detnnnisirtion, and n good 
comproniiso would bo to filter ouly tlio portion of diliitcd 
liquor required for titrntion, throughany good qiinntitntioe 
paper. The clystcnintic nictliod of work 1voiild then bo 
tlint tlic liquors to  lio tested ~vould be brought to  tho 
Inborntory first thing in the nioniin arid tliero clilutcd ns 
requircd. 100 c.c. of cncli of t~ io  tlif~tetl liquors would im 
plnccd in sliiikin bottles with tho rcqiiisito dry clironicd 
1iidc-powdcr i inf knolin nntl  sliiikcn by Iiiind till well 
iniscd ; nnd n portion of cnrli of tliu dilutctl liqiiors 
filtcrctl, tlic first turbitl portions being rejected. TI10 
opcrator would tlicn slinko tho 1)ottles in the nincliine, 
nnd set their contonts’ to filter wliile 110 procccded with 
tlie titrirtions of tlic dilntcd liquors. 

The first step is to niitkc frcsli tlic wcnk perinnngnnntc 
by diluting 100 C.C. of 5 grin. per litrc strength to 1 litrc, 
as tlie strong solution k c c p  well \vIiilo tlie weak soon 
nlturs, and to slinko this very tlioronghly in tho stock- 
bottle to eusuro conililcto mirturc. 25 C.C. of tho iiidigo 
is then twico titrntctl trlonc, ant1 tlic titnition rcpcntcd 
witli 5 C.C. of tlic freslily-niiidc gnllic acid tiolution, 01 grm. 
in 100 C.C. The tinin of tho dilfercnccs between tlicse will 
giro the pcrinnngirnnto rirluc of 0 0 1  grin. of gnllio acid, 
wliicli will IJO prncticnll coiistnnt froin dn to day with 
cnrcfiil work nnc~ ir sin& opcrntor, iriid pcrlnps ncctl iiot 
bc every thy repciitctl. 

Tlic titrntion of 5 ex .  of tho diluted liquors is now 
siniilirrly ~)crfornicd, and tlicii that of B C.C. of tlic corrc- 
sponding clctiriiriiscd portions, tho titrations irlwtrys being 
done in diiplicnto to clicck possiblc orrors, iriid tho sun1 of 
tlic two icaults tnkcn. If now tho rcsiilt of the detnniiiscd 
liquor be tlcductcd froni tlint of tho originul tlilutctl liquor 
tho qunntitics of pcrniangirnoto consunictl by indigo will 
cancel encli otlicr, and the result will bo the pcrninngnnate 
mlno of the tnnnin of 10 C.C. of (diluted) liquor; nntl  

grin. per litrc of 
Pcriiinngamtc pcrinnngnnatc 1 ~ P I I I .  per tannin in liquor 

coiisuniedby : coivumed :: litre gallio : es xcsecd 119 
gnlllc acid by liquor acid gnfllc acid. 

If for 1 grin. per litrc, tlie ~vciglit of tlic trctiinl tniiiiin 
correspondin r to 1 grni. of gnllic acid be substituted, tho 
Atroiigt~i of the dilritcd ~iqiior will bo obtirincd directly iu 
grin. per litre in “ tnnning niirttcr ” ; and froni this by 
siinple niriltiplicntion by tlie dilutioii, tlint of tliu original 
liquor. 1.34 in plircc of 1 will giro tlie strcngtli in tortus of 
girl~otnnnic ncitl ; 1.70 is tho hvcrirge of nboiit 30 niinlyses 
of nll 1110 coninioii tirnning mutorinls, and Tnblo I. 
gircs firotors irverngcd froin sovciul niiolyscs of ciroli 
of tho inoro iniporttrnt.. 

If, Iiowe\wr, it be dcsircd to obtain nil nctnnl espcri- 
nicntirl ligiiro for tl iu liquors of tlio irrticuliir tiuincry, o r  
for any 1)irrticnltrr tnnning niirturiaE t~ i i s  is ciisily dono 
by coniliining tlic Liiwuntlinl witli an ordiniiry grirri- 
nietric trnrrlysis of i r n  nveriige liquor by tho tilinlte nictliod ; 
tlio actual “ totnl ~oluble ” niid “ noii.tnnnin ” tioliitioliu 
bciug nsctl for the titrirtion. Tlicii thu rcsult in grin. pcr 
litre f y t l  grnrinictricirlly, diridcd by the “ girllie acid 
value by I4ijwontliiil, will givo the fuctor rcquirctl, wiz., 
tlic woiglit of tlio tnnniii corrcspondiiig to 1 grin. of g d i 0  
!icitl. 
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1st Siispeiidcr ...................... 
1st Hnnhicr ........................ 
2nd ,, ........................ 
3rd ........................... 
4th .......................... 
5th .......................... 
0th .......................... 

L!d ...................... 

TABLE I. 

0.17 

0.85 
1 . ~ 0  
1.46 
2.13 
3.33 
4.23 

0.30 

I ~ ncid. [ tnnnin. 
I 

Chestnut cstrnct.. ... 1.52 0.655 ..... 0.506 . ..... 1 4 4  1 0.007 ....... 1.77 0.505 ..... 1-70 ' 0.500 

- 
I 

, , , 
1 )  

Solid :: 1-00 i 0-ooo . Chestlnlt 1roo;i .... :: I 1-01 : 0*016 

Onkivood cstrnct .... 1.70 0.557 . . . . . .  1-03 0.510 . . . . . .  1 . 1.08 1 0.504 
Onk;\:ood ........... 1.68 0.531 

~vcrngc ........ 1 1.60 1 0.527 

Xyrobnlnne cstrnct .. I 1.70 0.580 
1.62 0.540 

JIyrognlnns .. Y.. .. : : 1 1.07 i 0.507 

drernee ........ 1 1.73 j 0.577 

Vimosr D estrnct ... 
t 9 ,  -.- 

Liquih quctrncho' a * 
estrnct ........... 

Qucbrnclio wood .... 
Avcrnge ........ 

Larch bnrk ......... 
Hemlock bnrk ...... 
Hemlock cstrnct.. ... 
Spruce bnrk ......... 

Avurngc ........ 
\*nlonin cstrnct ..... 
Vnlonln ............ 
Surnnch ............ ............ 
Ondhrk ............ 
Jllrnoan bark ....... 
.Unn~roro bnrk ..... 
Gnnibler eubc ....... 
Avcrnjx of nll nborc 

mntcrlnls.. ........ 
Cnllotnnnic acid ..... 
Flchl 
(" 1 

Fichl 

0.502 

0.500 
: 1.07 0.501 
I 2.28 0.437 
i '1.53 0.305 

! 2.18 1 0.400 

1-60 0.553 
1-58 j 0 4 3 2  
1.53 0.050 
1.47 ! 0.080 
1-71 1 0.583 
1-86 ' 0,520 

I 1-78 I 0.550 
1.40 i 0 .0~0 ,  

I 

j 1.76 I 0.573 -- 
I 1.34 I 0.742 
I-- tentiolz I. .... 1 7-75 ~ 0.120 

Pinewood cstrnct "), 
.enholz 11. .... 11.11 : 0.000 .. 111. .... ! ~ 7 . 3  . 0.137 

drerngc ........ I 6.72 1 0.110 . 

PI 

Gnllic acid 
rn1uc Of 
1 gmi. 

non-tons. 

0.005 
0-085 
0.080 
o.1on 
0*200 
0,245 
0.313 

0.1 I:, 
0.047 
0.008 
0.110 

0.157 
0.185 
0.120 

0.053 
0.184 
0.004 

0.222 
0.2'10 

0.050 
0-0S3 
0.035 
0.104 

0.000 
0.060 
0.013 
0.084 
0.112 
0.031 
0.004 
0,325 

- 
0.000 

0.043 
0.031 

Tlic L6wcntIinI mothod ns npplicd to liquors not on1 
]ins tlic ntlmntn orel* t~ic  wrrimctric iiictliocl of niuc3: 
grcntcr rnpictity, h i t  is pro~mbty of grcntcr rclntivc nccnrncy 
with wcnk liqiiors, ns no conccntrntion is required ; thc 
follorving ligurcs obtnincd indcpcndciitly for n sct of liquors 
by two tliffcrcnt studcnts illustrnting tho sort of colicorti- 
nncc to bo cspcctcd. Tho f~rctor iisctl vns ',? or 1.00, 
whicli was tlio nvcrngc of scrcrril dctcrmiiintions of the 
matcrinls uscd. 

TAnLE 11. 

I 

1 Tanning rnettcr 
Llyuor. j per ccut. 

A. D. 
0.17 
0.30 
0.62 
1.20 
1.60 . ._ 
2.12 
9.27 
4.21 

Tho mctliod is one which can cnsily bc mnstored by any 
intelligent youth without mucli clicmienl knowkdgc, nnd 
if it were combined nt  thc snino time witli limc-\vnter 
dctcrniinntions of ncidity, would give infornintion ns to 
vnrintions in tlic working of n ynrd mliicli coiild linrdly 
fnil to be mlunble commcrcinlly. It is, I~owcrcr, only to bc 
rcconi~nondcd for continuous nntl systcrnetic work, nnd 
its iiso for occnsionnl nnnlyscs is inoro troublesonic thnii 
tlio ordiiinry grnrimetric method. 

Tho mctliotl is cqunllyndnptcd to tlic control of spcnt tnns. 
sinco rcry ivenlc liquors cnn bo ns nccurntcly dctcrmincd 
n s  strong oncs, 10 c.c., or niorc, if ncccssnry, being used for 
cncli titrntion instcnd of 5, so tlint n sufficient qiinntity of 
wntcr cnn bo used for coniplctc eslinnstion. Tllc nintcrinl 
cnn bo dried, ground fine, nnd cstrnctcd in tlic Procter 
ostrnctor in tlic usunl way ; bnt for ccm nmt iw tcsts i t  
woultl often bc sufficient to iJoi1 up ti ita of tlic a c t  
mntcrinl ns it conics from tlic lcnclics with n gnllon of 
water for ltnlf nn hour, nllow to stnnd orcrniglit, nnd tlrnw 
off tho liquor, iiinking iip t o  onc gnllon, if ncccssnry, by 
tlic nddition of enough water t o  tho nintcrinl to su@y the 
loss by cmporntion, nnd Ltiwentlinl tho liquor. l l l O U g h  
this wonltl giro no prccisc informirtion ns to  tlic cxnct 
ninoiint of tirnnin lcft in tlic mntcrinl, it would nt onco 
dctcct any vnrintions in tho complctcncss of the  
lcncliing, nnd if compnrcd to nn occnsionnl niore 
coinplctc nnnlgsis, wotild probnbly giro all ncccsanry 
infornintion. 
As rcgnrds tho tlicorcticnl significnncc of tlio Liiwenthn1 

rcsults, i t  is interesting to noto tlint tho tnblc of factors 
givcn, pnrtinlly bcniv out thc sttttcmcnt formerly mado 
tlint cntccliol tnnnins rcducc mntcrinlly ICSY pcrinnngnnntc 
tlinn gnllotnnnio ricitl or pyrognllol tnns. 1 grm. of tho 
~iurcst grrllotnnnic ncid is only cqunl in reducing power to 
W7.12 grp of gnllic ncid, rind in nll cnscs tlic reducing power 
of thc tnnning mntters " nbsorbcd by Iiidc-powder is 
still lower, t l i u  liigliest bcin tlint of sulnncll, of wliicli i n  
o m  srrniplc 1 grni. cqonfredocing powr to 0.080 grm. 
d l i c  neicl ; wliilo tlio lowest nro tlio tiinnins of conifcrons 

knrks, rnnging from nbont 0.4 for spruco bnrk to 0 5  for 
lnrcli mid Ilcmlock. Clicstnut estrncts avcrngc nborit 0.0. 
Onkivoods nnd myrobnlnns rnngc from 0 5  to  0.6, while- 
mnngrorc bnrk, n pronoiinccd ctttccliol tnn, rcnclicd 0 0 8 .  
Tl~csc tlilicrcnces nrc not so lnrgc ns \vns u priori to bc 
cspccted, n fnct wliich grcntly fncilittrtcs tho iisc of the 
nictliod for liquor tcsting, bu t  \vIiich proves tlint tho 
pcrninngnntrto rcquirctl is tlcpcntlcnt rntltcr on tho diffcr- 
cnccs of constitution of tho intliritliinl tnnnim tlinn on the 
cntccliol or pyrognllol nilcleiis. It is nlso cridcncc tlint 
own in tlioso tniinins most nllicd to gnllotniinic ncid, tho  
snbstnnee cstinintctl by Iiidc-powtlcr is not simply 
gnllotnnnic ncitl, but eitllcr includes otlicr lcss 
oxitlisnblc rnnttcm or coinponnd tiinnins of a niorc 
coniplcx clinrnctcr, nnd wry possibly in innny cnscs, 

Tlic gnllic ncid mliics of tlio dilfcrcnt tnnnins nro 
clinrnctcristics ivliich niny bo used, like tlic snponificntioii 
valiics niicl iodincrnlncs of flits, ns 11. iticnns of itlcntificntiori. 
Tliii~ nil " onkwood " cstrnct with n gnllie ncid mliio ovci- 
0.0 inny bo justly suspectccl of bcing it clicstnnt. Even iii  
gcnirino estrncts tlic tlilfcrciices in vnlno ivliicli nro fonnd, 
no doubt point to rctrl diflcreiices in tho cIItrrnctcr of tlio 
tniuiiii duo to innnnfncturc, modo of growtli, or ngc, which 
dcscrro closcr inrcstigntion. 
In tliis conncction i t  inny bc intcrcsting to quoto soinu 

results of clctnnnisntioii by gclutinc (tlcscribcd in Proctor's 
" 1,crrtIicr Indnstrics Lnbortrtory Book " *), nR compnrcd 
with mrions Iiitlc-powtlcrs. It lins bccn sho\ri~ tlint by 
this niotlifictrtion of tlic iiictliod, tlio scpnrntion of p i l o -  
tlrnnio ncid from gnllio ncid is \-cry npprosimrrtcig nccumtc. 
nltliough ~)crliirps by a conipciisrrtion of crrow, trttccs of 
gnllic ncid bcing ~"rcipittitcd wid trnccs of tlic tnniio- 
golntinc dissolvctl in tlio ncid liquor. Addition of 
iiiorc snlt cliniinislics tlic lnttcr crroi', but incrcnscs tlic 
formcr. 

glucosidcs. 

To 62 C.C. of liquor ndtl 25 C.C. of frcsli 2 per eciit. eclntliio 
solutioii -5 0.0. of u seturntctl eolutloii of snlt coiitnlnhr~ GO c,u. 
of sulldiir\e nciil )tr litre nnil n tcnsiioonful 01 k n o ~ ~ i t  slinko 
for 15 rniriutcs niid llltcr n;id titrntu 10 C.C. Instend 01 6 I.C. 
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TADLE III. 
Uallic acid erpivalent lo iioii-tamiiu. 

I . I  

and ncid. 
Gelntlnc snlt Extract. 

Amerlcnn 
powder. ponder. I.A.L.T.C. 

FreibCrg 
uncliromed 

Pnessler's Ylennn 
uncliromed 

................... 0.103 0.140 0.140 8::;: 1 0.132 0.115 0.115 
0.320 I ;:Xi; 1 0.245 

Onkaood. (repnted) 0.255 .................... ...................... 1 8:!i!! 1 '  0.354 Chestnut: liquid ...................... 0407 0.303 0.207 0.100 

Oukwood Condolo 
Ciiestnut' soiit~ 

It will bo observed tlint in most cases tho non-tnnnins nro 
liiglicst in tlio case of golntino procipitntion, tliougli in 
soiiio cases tlioy nro approached or even escceded by tlio 
uncliromed hide-powders used by slinking, wliilo tlioso of 
tho cliromed po~vdcn nro irivnrinbly miicli lower. It 
nppenrs tliereforo tlint as rcgnrb the osidisnblo nintters 
estimnted by permnngnnnto, tho iuicliromed powlorn 
givo results ncnrer tlio sciciitifio tnitli, but tlio much closer 
conoodnnco of tlio cliromed powlern fully justifica tlieir 
iiso for commcrcinl purposw, nnd further i t  must bo 
romombered tliirt in grnvimetric nnnlysis tliesc oxidisnblo 
irnd gcncrnlly astringent non-tnnnins form only n smnll 
portion of tho wliole. Tlio eloso ngrecmeiit of Prof. 
Pncsslcr's lightly cliromcd powder with tlint officially 
cliromcd, establislics tlio suitnbility of tlio former ILS n 
dotnniiising ngcnt for tho LGwonthnl proccss, and encoiir- 
nges tlio 110 ' tlint n d cliromccl powder may ultimately 
bo producerw1iicli wif'nvoid not only tlio cliroming, but 
tlio miicli moro troublesome wnrliing immediately beforo 
iLsc wliicli is now required. 

If tho gelntiiio mctliod is preferred to Iiide-posdcr for 
liquor control i t  is qiiito as rnpid, and pi'obnbly less nffectcd 
by largo nmounts of non-tniiiiins, but tlio results nro not 
directly compnrnblo with grnrimotric nnnlysis, and homo 
samples of gclntino cscrciso n slight reducing effect on 
pcrmnngnnnte, not nmoiintirig in blank csperiments to 
moro tlinii nbout 0.2 C.C. per 10 C.C. of tlio non-tnnnin 
filtrnto, nnd probably duo to trnccs of sulpliites. This, 
if desired, is easily determincd niid nllowed for. 

DISCUSSIOS. 
Prof. I\'. 31. GARDSER suggested tlie iiivcsti ntioii of tlio 

effect of reducing instenti of osidisiiig sutstniices on 
tnnnins. 3'1ie notiori of tho ltrttor wns tlie basis of tho 
niotliods of estimntioii nt  present used. If n clcfinito 
substniico such ns boniioio noid could bo obtnincd as n 
rosult of reduotion, mucli moro defiiito rosiilts nii lit bo 
obtnincrl. Unctor eortaiii coiiilitions taniiie ncif nnd 
many otlier plienolio bodies gnvo beiizoio ncid on rcdiic- 
tion. 

31r. F. W. BRASSOS asked if absolutely 1mro clicmicnls 
wero necessnry wlicn n correction fnctor could bo used. 

Jlr. H. G. BESXETT said tlint difficulties woro always 
experienced with certain tnnilins whoro tho methods of 
estimation broko dowv~i. Ho omplinsised tho vnluo of n 
volumetric method such as tho LGwontlinl mothod, wliicli 
combined s eed and nccurney, sinco tho Iiido-powder 
process invoYvo(1 difficulties sucli as tlio possib~o prcscnco 
of difioiiltly volntilo substnnces liko Inctio ncid, the 
impossibility of drying tho exhausted oxtrnct to n constnnt 
wolgllt, &c. 

Note by Prof. H. R. PROCTER: I linvo not tested tlio 
roccntly-suggested reduction methods for tho investigntion 
of tannins, diicli nro of grcnt scientific interest, but do 
not seem ns yet likely t o  supersetlo tlioso in use for prnc- 
tical cstimntion. In roply to 3Ir. Branson's question, 
tlicro is no doubt tlint in mnny enscs absolutely puro 
cliomicnls nro of tho greatest im mrtnncc. In tlio LGwenthnl 
process tlio purity of tho gnhio ncid is of t~ io  ~iig~iest  
importnnco, nnd tho indigo must bo freo from indigo red 
nnd otlicr products wliich obscuro tlic and-point. 

SOTE 09 THE DIFFUSION OF CHROJIIUJI. IROX 
ASD ALUJlIXiUJI SALTS I'HROUGII GELATINE 
JELLY. 

BY PROF. II. R. PROCTER ASD DOUGL4S J. LAW. 

Tlio osperinients described in tho following note were 
xcpnred in the first instnnco as n leeturo denionstrntion, 

t u t  tlioiigli tile results tlirougliout must mcrcly be regnrded 
ns qiinlittrtiro tlioy appcnr to present sonio points of 
iiitercst wliicli mnko tliom worthy of n erninnelit record. 

It ib solution of n coloiired crystndiio salt, sucli ns 
copper siilplintc, is poured on tlic top of solidified gclntinc 
jelly, i t  diffuses into i t  somewlint rnpidly, its. progross 
being cirsilg trrrccd by tho clinngc of colour in the trnns- 
pnrent jolly. 
cnses diniisioii in jellies is prnctienlYy ns rnpidn s in s t i i  
sntcr. In tho enso of coloiircd substnnces of n loss 
dofinitely crystnlliiio clinrnctcr tlio diffusion is slower, 
slid tlic ultimnto pcnctrntioii less, wliilo solutions of n 
distinctly colloidnl nnture eitlier do not pcmtrnto a t  
id1 or do so to n compnrirtivcly smiill ostciit. If n misture 
of two colourctl substniices is eniployetl of differont 
dcgrccs of tliffusibility two zoncs of diffusion nro formed, 
of which tlie deeper coiisists only of tho moro diNiisiblo 
substirnee. \\'lien opcrnting with eoloiirless salts, bnscs, 
or ncicln, it is frequently cnsy to detcrmino tlieir progress 
by tlio sdclition of a suitnblo inclientor, thus t l i n t  of strong 
bitses is sliown by tho ndditioii of ~liciiolplitlinleiri, or 
tlint of ncids, by tho snmo rengent co ourcd with IL traco 
of cnustic nlknli. 

As sirlts of uliromiuni nnd otlicr nietnls of the snim 
groiili nro very prono to lrytlrolysis niid tho forinntion of 
bnsio sslts, it \\w of interest to tleteriiiino not morely 
tlio progress of the cliromo snlt biit tliut of tlio Iiyclrolysed 
ireid, niid for this urposo n 5 )or cent. jolly wns used 
eoloiireci piiilc witfi sliglitly nlknliiio p~ieiio~p~it~in~eili.  
Tliis wiis nllowed to set in Nesalor eyliiiclorri. or for tho 
plirposo of Inntcrn domoiistrntioii, in pnrnllcl.sidctl colls, 
nnd the s o l u t F  to  bo tested wns pourcd upoil tlie top  
of the jell . l l in t  grnvitntion lind littlo iiifliicnce on tllu 
rnpiciity oPtlio tlilriisioil was proved by ropcntiiig a siiiiilnr 
ospcriiiioiit with 1111 inverted tube. As tho cliromo snlts 
clifluscd into tlio jelly, heir progrow wns elenrly noted 
by tlioir colour, wliioli, mlmtorer tho eolour of the solution, 
is goiioruIIy in tlio jolly of o dull bluisli green, soniowlinL 

It liiis been sliowii b Fick tliirt in mnn 




