
~iressurc, it )ins n tctidcncy”to IInsIt nt n ItGcr tctii1icr:i- 
turc when nftcr\vnrds tcstctl. Tlic tcntlciicy of tho 
tnorc volittilc portions of tlicsc oils, utitlcr tioritin1 
cotitlitiotts, is to cscnpc ns vnliour ; t l t n t  twitleticy is 
iuttloubtctlly iitcrensctl slieti ivo :ipply h i t ,  nntl 
tlecrcnsctl ns tltc tetnlicrnturc IJCCOIIICS lower. I t  
~ c c n i s  to iiic tliiit i f  tho oil ncciittiulntcs h i t  by prc- 
scrvntioti of thcclosecl rcsscls contniiiing it i n  t i  wiiriii 
nttiiosplierc, it is cquiviilcnt to r? iid csposiirc to n 
\iigl!cr teitilicrnturc. \vIicii nn oil, licrfcctly c~osct~  
1111, IS cslioscil for soiiic cotisiclcrablc tittic to n Iiiglicr 
tctiiliernturc, tho vol:itilo portions Iinvc oliviously n 
grentcr tcndcticy to cecnlic tlinn Iicforc, when tlic oil 
is iiftc\vnrds csyoyctl. Tlic h c t  tlint tiiiio is required to 
develop tlic fu 1 ttilliienco of varintioti i t i  ntttiosplicric 
ircssurc is not, ~~crl inps.  a t  Iircsciit siiscqitiblc of vcrg 

lucitl csp~nnntioti. \\‘it11 rcgnrtl to tltc iluestioii 
wlietlier n short cspsiirc to II  vcry low tctiilicrnturc 
is cquivalctit to a Iirolottgctl csposuro to :I tiiccliutii 
tettiiicrntiirc. so fnr ns tlic cslicritticnts Iiiivc gone, n 

vesse~s. Tltis \c is  very ciirioiis. ~ i i t ~  ngnin nt \\‘oo~- TIIO criitlc rcsinoiis csutlot ion, fcirtticrly ~itio\vn ns 
wicit, tlic oil liatl bccti csposetl to n tropicnl tciii- ‘ I  tiirpcntitie,” is tin lotiger nn nrticlc o f  c‘ottiiiicrcc in  
penitiirc, :i i it l  nftcr iirolotigctl coolitig, oiic docs tiot t l i i v  country, tltc OlJv~OUSly rntiotinl coursc Ijcitig 
scc wlty tlic oil sliotiltl go bnck to tlic 0rigiti:il tiowntlnp~ ntloptetl of sclinrntiiig it into its COII -  
flnsltiiig lioint, bccniisc iiiiicli of this 11 drocnrbori stitiiciit~i, “spirit of tiirlictititiu” or “ turlrentinc oil” 
iiiiist ltnrc bccii givcn otl: Of coiitsc if tiic oil wcrc ntitl rosin. On titis nccoiint tltc nntiic “ t u r  icntitio” 
~ ; c  it i n  c~osct~ vessels, tlint w o u ~  cspinin it. - t*i t /! i , i tv  1 6  ttirps”-is now cotiiiitoiity ctiillloyrt~ ns 

h r .  >l.\c>iiLi, , \s  cnquirctl wIict\icr n sliort csposure syiioiiyiiious wit11 tho ~oiigcr nl)pcllntioii, slirits or 
to, sny, 32” is clltiirolciit to n prolongctl csliosttro ton  oil nf turlictititic, iititl it is i n  tltissctisc that tlic tcriti 
i:ictliuiii tctn)icrnturc in britiging back tlic oil to its is etiiployctl i n  tltc pniicr. 
origitinl llaslting point.. Tlic cottitiicrcinl v:iricticR of titrlictitit+ tiinitily 

I’rofcssor ~ \ I I E I . ,  iii rqily, snit1 : I ntii nfrnitl I can- ’ consist of Iiytlrociirbotis of tltc forinuln C‘, , ,1I , , , ,  of 
not give very sntisflictory n~iswcr to tlic first wliicli ccrtniiily three distitict clnsscs ititiy I J U  tlistiti- 
ciiqiiiry, csccptiiig tlint it is n fact tlttit i vhct i  nii oil tin:uisltctl-vi;r, / t~r . / ic t tcs  ci/rc*nw nntl n tltirtl of 
is esliosetl for soiiic consideinblc tiiiic to n lower alticlt s!// iw/tmr, tlic ciinrnctcristic cotist itiicitt of 
prcssurc or to n ItigIicr tctitlicrntiirr, in ii closctl vessel I{ilssiiin turpentine, is tltc tylic. L’titlcr /opctws, 1 
of sucli construction ns to viclcl siillicicntlv to cstcrnnl ’ iiiclittlo tltosc viirictics \v!iicli boil :it nliout l5(;’ (2.; 

under ci/r.eiiw, tliosc ~ditcl i  boil :it nboiit l y ( ; ’  to 
1%. sucli ns iirc t l iu  cliicf coiistitiictits of tlic oils 
cIcriictI from vnrioiis species of ci/riw. 

1 i . t ~ i ~ h  Y’i tr~iei t / i t t t - . - l  t is gcticrnlly stntctl tlt:it 
l~rciiclt tnrpcntittc is tlic iirotliicc of II siiiglc qiccics 
of cotiifcr, f’ittits t tw td in iu .  I t  ccrtnitily is of rc- 
iiinrl;nLIy iiiiifortii Ilunlity, judgiiig froiii the n l t ~ ~ o s t  
cotistiitit rotatory p w c r  of s:itttplcs ivliicli 1 I inw lint1 
occiisioti to C . S I ~ I I I I I I ~  :it viiriotis tititcs, am1 prolmbI 
tlic Iirnlicrtics of tlio tcrpcnu of wIiic1i tlio ~+circi 
oil iiinittly cotiaists nrc not vt!r.v tlill’crcrit frotit tltosc 
of tlic cottitiicrcinl nrticlc. I‘siiig niiy tltc fortii of 
polnrittiotcr wliicli ndrtiits of tltc obscrviitiort Iiciitg 
ttintlc in ttiotioclirnttintic light-it is, perlinps, ncll to 
tiotc tlint tlic Solcil forin cniitiot bu ciiipliijcd for tho 
cs:iitiitintioti of tiirl)ciititic-nid olierntiitg with it 
~ ~ ~ ~ t i i i i i .  colittttit, t l i u  r:iIiio of a,, is c i i i  tltc nrcrngo 
nl)out - GO’ to - GI”. 

n sliort csliosurc ton low tctiiiicrnturc docs not-nplicnr 
to ltnvc tltc entttc etl’cct (is n ~irolotigctl csposurc to n 
cotitp;irntivcly Iiiglier tetiqicriituro ; tlint is tp say, I 
do not tliiitk n very short csposure to :j2 woultl 
liarc tho sntiic cll’ect ns n prolonged csliostiIc to 
60’ Fdu. in bringiiig Ii:lcIi tlic oil to its origitinl con- 
dition. 1 spc:ik with sotiio rcscrvc, bccniiso tlic 
riul+xt is still ittiilcr itivcstigntion. 



mliic. The yield from 'yellow clip' (tho riiiiiiin s o [  
tlic sccoiitl niit~ siibscqiiciit ycnrs) isnborit foiir qnfions 
to n bnrrcl. Tlic yield froiii scmpiiigs' (the inspis- 
mtcd guiii froiii tlic tree fnci ip)  is nboiit two to 
tlircc rind n hiilf gallons nccnrding to ngc, nntl nIso 
to thc proportion of trnsli which i t  coiitniiis." 

ISi3 ........ -11, Ill> I . 18iS ......... X,!!21 
l t i i l  ........ 5i.7-W I IBill ........ .I?.!Ul 
*.p I,I ........ 5i.lXI:l 
l S i l i  ........ 5i.XI I W I  ........ Gl,,?l 
lljii ........ .I!l.SO ........ 

lW ........ :i!l,cl!l 

nlrciitly given, niid iii tho iiiiijority of cases l,clolig, to 
t ~ i o  ~ i ~ i i i i i i g t o n  typc, ~ r n n s w i c ~ ;  nlono es~ill)itlllg 
IL ninrketl tcndciicy to fnrnisli n product of the 
Snrnniinli type. 

Coniniercinlly, 1. bcliyc,  no distinction is inndo 
bcttvcen tho turpcntiiic sliipped from various 

I'rol~:iiily nboiit two-tliircls of tlic cntirc qiiniitity wit 
to this couiitry is Iniitlcd iii I.ontlon. 
In so far iis gciicriil prcilicrties nrc coiiccriied,tlicrc 

is no rrncticiilly tlistirigiiisliublc difli.rciicc, other tlinn 
i i i  coloiir, I bc!icvc Iwt\vccii vnrious sniiiples of tlic 
coiiiiiicrcinl iirticic, L i t  tcstccl ~ i y  t ~ i o  Iio~nriinctcr 
t h y  riiry co!isitlei:ilily. 

'1 lie cliicf 1iort of ~liiliiiiciit is l~'iliiiingtoii, ni id  iiirist 
of tlic turliciitiiio froiii this port, likc tlint froiii 
Ilorclenus, is of reiii:lrlinbl~ iiliiforiii qiiiility. 'I'liiis 
out of :{: sniiiiitcs, rclircaciitiiig in 1111 c:iscs biilks of 
sc\~crul Iiuiidrctl I):irrcls,niicl in n niiiiibcrof C ~ S C S  bulks 
of froiii 1,000 to ~,( IUO or iiiorc hr rc l s ,  110 less tlinii '78 
sniiililcs mrictl iii rotntory i iowcr  (vciliic of a,,  per 
%~iiiiii.),  uiily witliin tlic \+cry iinryow liiiiits af 
i'i' 6' to 28" :j:i'; four sninplcs lint1 nii iiifcrior rolntory 
i i o w r  of 2.1'' %J' to 26' .IO'. nnd oiilv tlirec lind 11 
hii i r ior  rotatory poivcr 'of rcslicitivcly. w :$I'] 
:ti; ,21', niid :via :)#. 

l h n t  sliili~ictl froiii Sn\-nniinli, on tho otlicr Iinntl, is, 
ns n rulc. cliiir:ictcrisccl 1~ :I rcliitivcly low rotntorjl 

,dour nnd of tIlc cstrciiio rcndiiicss in coiipriuon 
with French or hiicrican tuiliciitiiic with which i t  
ilJsorbs osygcii, foriiiiiig n viscid oil ; its vapour 
iii~icurs nlso to protliicc far iiiorc iiinrked pliysiologicnl 
ctkcts tlinn citiicr of the ordinary oilq incitiiig violent 
~iccic~nc~ic iii iiiniiy i i i t~ivit~un~s, I t  2 t ~ i c  protliicc of 
I'iriris sy/rcs/rk, but I linvu iiot bccii nbIc to nscertniii 
\rlictlicr the turlicntiiic is s~~ccinlly collcctcd, or i? n 
iiicrc bye-product. i1ccurtliiig to  ono nccount which 
1. linvo received, tlic \\*nstc tiiiibcr is piled into Iicnps 
:nntl a lirc liglitetl ; the rcsiiious iiiiitter wliicli drniiis 
n w v  is tlicii collcctctl i i i d  tlic tiuwntiiio cstl;ictcd 
froig i t  IJY tli5tiIlntion. 

oiiticnl clininctcr. 11s tho following iiuiiihrs sliow: 
UifIixcnt siiiiqhs iirc reiiiiirknbly dillbreiit in tlicir 

at(i,cr"iii;ii.)=gli. 2~ .I.? 1 1 '  4 0 0 ~ ~  
: I u '  7' 41- 0' 4V45' 
:w IS' 35" 2s' :lo' .I' 
:Is" RS' :10°J2' :{i" 5' 
:pF 27' :L;o "0' #.' 10' 
:I I "  '20' 3s' I;' :l9'3? 
:I4" S' .XI" 10' :10' 10' 
:{!I' .is' 35' 4' 

llscclitiiig tlic lirst foiir, nll tlicsc sninples ~vcro 
drnwii froiii siiiglo bnrrcls, iind i vcro  obligiiigly 
furiiislicd to 1110 by 31r. Kiiigxctt. 

1:nssinii 1-urpciitiiie lins been shown by Tilden 
(C'lteur. ,SOC*. Yrwrrs. Iti;8-8(1) to coiisist of ii 
licciilinr C, (11-1 I 1ijdrocnrboii;tlio so-cnllctl ,Sy:!/lsc,slrriie 
of Atlcrbcr* (lh. 10, 1?(12), niicl of nii isoiiioridu 
yescssiiig h i u  clinriictcr of fiiiicricnii turiicntiiic. 
hylvcstrciic, nrcordiiig to llicsc niitliors, lins n sprcijie 
rotiitory powcr of (a,,) = l!PS (Attcrbcrg), l!I*.(; 
( ' t ' i l h ) ,  (lint of tho :issocintctl Irydroenrbori Lciiig 
:!ti'*:% (,\tterlicr4). 111 coiiliriniitioii of thc nssuiiili- 
tioii tlicit 0110 01 tlio coiistitiioiits of Ilusuinii tiiiliun- 
tiiiu is prob:ibly iilcnticnl with tho iiiniii con- 
stitiiciit of Aiiiericiiii tiiriiciitiiic, I iiiny iiiciitioii 
tliiit 1 Iinvc sclinriitcil froiii tlic lnttcr by fnictioiinl 
clistillntioii II iwrtioii linviiig n rotiitiiry Iiotvcr Iicr 
i ~ n i i i i i i .  of no icss thiiii :~.1'~ rim1 tliitt oii scvcinl 
occnsiiiiis, by subiiiittiiig Aiiiericiiii tiirliciitiiic to nir 
osidiitioii, i i i id  ii1tcrwiirtl.q tlistilliiig oil' tho iiiiiiltcreil 
Iiytlrocnrlic~ii IJY stciiiii, I hnvo obtiiincd products of 
coiisidcrlilily Iiiglicr rotiitory liowcr tlioii tlic orijjiinl 
oils. 1 Iiiivu iilso csniiiiiicd sevcrnl sniiiplcs rcccircrl 
froiii 3lr. I<iiigzctt of tlioliytlroairboii cnrricil over by 
tho nir ciirront tliiriiig tho  air osiclntioii of l{iissi:iii 

frcu froiii qlvcstrciic, i i i i t l  linvo csliibitcrl n liiyhcr 
rotiitory Iiowcr t l i o i i  tho origiiiiil criitlu turlantiiiu 
fryl!l wliicli they \vcrc dorivctl, 

1 Iio iiiiiiibi!rs itbore givcii Iliictiintu witliiii witlu 
liiiiittl, iuit l  iiru (if iiitercht 11s iiidiciitii~g t l i i i t  tho pro- 
iortioiiu iii wliicli t l i u  twu rccogiiiscd coii&tiiwtB of 

liussiiui tiirliuntiiie iiro Iircsoiil 1 i r u ~ ; i ~ y  vnry con- 

tiirliciitiiio. 111 iiiost cilscy tliclio Iiil\.u ~ C O I I  iiliiiost 



480 
- .- - 
sidernbly, and nlso that othcr pcrlinps isoincric Iiydro- 
carbons nre miscd with tlicni ; tlioy servo to confirm 
tho idcn tlint Aincricnn turpentino is nlson inistiire of 
isonicricliydrocnrbons. I limy add thnt certain obscr- 
vntions cvcn lend nio to think it not unlikely tliot tlic 
low dcstrorotatory po\ver of Aiiicrican turpcntinc is 
duo to tlic presence of n lnvorntntory tcrpcnc ; this 
would serve to esplnin tho diffcrcncc in opticnl 
character of products froin dilfcrcnt 1oc:ditics. Tlie 
coinparntivc study of ilincrican turpcntino-and 
indecd generally of oils containing C, ,11, li Iiydro- 
carbons-from this point of vicw, I think dcscrves 
nttention ; vnrintions in clinintic nnd othcr coiitlitions 
niny liavo led to n giXdUnl din'erentiation both in 
botanicnlnnd pliysiologicnl cliarncter of n single parent 
stock. 

J1cU~od of A dgsis;--Tlie torins " pe trolcuni spirit " 
nnd " pctrolcuni oil ns coinmcrcinlly used do not 
admit of vcry ircciso definition ; for the piirposc of this 
pnpcr, I wouh tlicrcfore clcfinc ictrolouiii spirit ns 
being that lortien of crude pctrolcum wliic1i Inny bc 
volatiliscd t y  iiicans of steam from ivnter boiling nt 
ntmospheric Iiressiirc, and pctrolcum oil as being tlie 
non-volatilo portion. Judgcd of by this dcfinition, 
comrncrcial spirit and oil are ns n d o ,  morc or lcss 
mixtures ; tlie nmount of spi'rit in thc bcst Iiurning 
oils is, howewr, siimll. 

Tlie prcscnce of petroleum oil in turpeiitinc is 
readily dctcctcd nncl tho nnionnt estimatctl by 
stcnni distillitig. Unless it lias bcen frccly eslioscd 
to the air for n long time, but n iime trncc of 
viscid mntter remains on stcam distilli.ng tnrpentino ; 
on one br two occnsioiis only linvc I inct with sninplcs 
containing n sinall amount of rosin, wliicli ivns lelt ns 
n solid on distilling oll' tlie tur icntinc by n steam 
currciit. ~ h o u ~ d  mere tlinri a few tenths of a icr 
cent. of non-volntile matter rclnnin, it is probnble t h t  
1rctroleum is prcscnt. This usunlly betrays itself Iiy 
the niorc or lcss marked bluo lluoresccncc of .tho 
rcsiduc ; biit should this criterion fail, 'tho bclinviour 
of pctrolcum nnd of the non-volntile product of tlic 
air ositlntion of turpentino on digcstion with ililutc 
nitric acid will scrvc to din'crcntinte tlicni. Tlic lnttci 
is rendily osidiscd nnd dissolvcd j tlie fornicr docs 
not nlter much in bulk, biit npparcntly undcrgocs 
inoro or lcss complete nitration. I have ncver gct 
inat wit11 n soniplo contnining rosin oil but it would 
not be difiicult to dctcct'it, as it is osidisctl by nitric 
ncid, nntl bchnvcs in n most clinrnctcristic inniinct 
when triturated with n pasto of ,slnlrcd linic, forming 
tlic well-known grcaso. 

The dctcctioii nnd cstiiiintion of pctrolcum spirit is 
lcss readily ell'octcd. TIic mctliod wliicli I oniploy i F  
bnsed on tlic diff'orcnt beliaviour, ,of turpcntino nnd 
pnrnllins with sulplitiric acid. Iho pnrnff ins, i t  it 
wcll kno\vn, nre allnost iinnfl'cctcd, wlicrcns turlioil tiiic 
is )olyiiiorised and for the most part conrertcd intc 
sutstnnccs of liigli boiling point wliicli (10 not 
volatilisc in n currcnt of stcnni. I sny for the niosl 
part, bccausc, ns I liaro clsowlicro stntcd, n certniii 
nmount of cymcne nnd of n parallinoid hydrocarbon 
is nlwnye produced. Innsiiiiicli ns tlic ninount of 
cyinonc so produced vnrics ivitli tho strcngth of the 
ucid niid the tenipcrnturc, bcing Inrgcr the more con- 
cantrated the acid niid tho liifilicr tlie tciyornturc, i t  
is important nlwvays to work unrlcr iinifurni condi- 
tions, n t  as low a tcmpcrnturo ns convcnicnt nnd to 
iue  diluted ncici. I ciiiploy two strcriytlis of wid, n 
mixturo of 2 vols. ncid nnd1 vol. wntcr (2: 1 ncid), nnd 
R mixture of 61 vols. ucitl nnd 1 vul. wntcr (61: 1 acid). 
The turpontinc-~Ooc.c. is R convcniont qiinntity-is 
plnced with nbout om-fourth to ono-third of its bulk 
of 2:1 acid inn well-stoppcrcd bottle,nntl tlic inistaro 
ie soinowlint onutiously ngitnted. I t  soon bccoiiic;l 
more or Ices hcatcd, und ae it is iniportnnt to ctfcct 
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tlic polyiiicrisation n t  n tcmporntura not much above 
the ordinnry ntmosplieric tempcmturc, tlie bottle is 
placed in cold water for n sliort tinic. Aftcr 
rcpcatcd nqitntion with tIic ncid, tlio tur  icntinc is 
convcrtccl into n viscid oil, nni1 wlien this is tho 
c u e  ant1 no more hcnt is doveloped on continucil 
ngitntion the contcnts of tho bottle is trnnsfcrred to 
a scparat'ing funnel, tlic acid Inycr is run off nnd tho 
oil pourcd into n fliisk ; the lnttcr Iinring bccn con- 
ncctcd with n condcnscr nnil n stonin-pot-nil ordinary 
tin can nnswcrs ndinirnbly-:ill tlint IS volatile is dis- 
tilled off. Tho distillate is mixed with nbout Iinlf its 
bulk of its .1:1 ncitl, and trcntctl in n prcciscly siiiiilnr 
I I I R I I I I C ~ .  

Tho 1irodiict from this second olicrntion should only 
consist of n niistiiro of cynicno and tlie l)arutlinoid 
hydrocnrbon ; in bulk i t  sliould not be inorp,thnn 41 to 
5 pcr cent. of tho original Iiydrocarbon. lliis is tlio 
rcsult of a ver large nuinbcr of cstimntions ; ns little 
us :% per ccnt. Kowevcr lins bccn obtained in eslicri- 
tiicnts ccnducted with special care. If niucli inom 
tlinn about o pcr. cent. bu obtained, it is desirable to 
repent the trcntincnt with .1:1 acid. 

If, from tho rcsult of this trcntnicnt, i t  nppcars 
Iirobnble tlint ~ictroleiini spirit is prcsant, tho ~irodoct 
IS plnccd in n wcll-stopl)crcd bottle, togetlicr with 
sevcrnl tinicv its volunie of conccntrntetl eulpliuric 
acid, Iieatcd to 60' to c;ooJ with which it is violontly 
ngitntctl. This t.rentment is rcpcnted If desirable, 
(\vcak Xorclhnusen ncid bcing with ndvnntnqc soli- 
stitiitctl for the conccntrntcd sulpliiiric ncid) n i d  
tlic rcsidual hydrocnrbol;r is scpai-ntcd, stenin distillcd, 
nnd tlien mcnsurcd. l'lio niiiount thus obtaincd 
sliould not cscced f r y  + to 1 ~icr  cent. of tlic originnl 
bulk of turlicntiiie. lliis trcntnicnt with conccntmtcd 
ncid nffordsh chcck on tlie 1 i'. r-ious dctcrininntion. 

If hitcri&m petroleum spirit bc thus trcntcd i t  
sulfcrs coiiiparativoly little Ioss, so tlint tlic niiiount of 
hydrocarbon above 1 pcr ccnt. rcprcscnts the miiriitwiu 
oiiiorint of pctrolcuiii spirit in the turpent.inc. Tho 
spirit froni Scotch petrolcum contains n vcry iiiiicli 
liiglicr proportion of hydrocarbons nltcrnblc by sul- 
pliuric ncid, rind tliercfore cannot be mtisfnctorily 
cstiinatcd. 

To confirin tho prcsenco of pctrolcuiii spirit, the 
turpcritirio should bc distilled. I'ctrolcurti spirit 
coninicnccs to distil a t  n tcnilieraturo wliicli niny be 
above or bclow that a t  wliicli turpcntine lioils, nccor- 
ding to its qunlity, but nlways distils within coin- 
pwntivcly wide litnits of tcinpcrnturo ; turpcntino 
coiiinicnccs to boil ncnr 1 lc;o", and nliiiost entircly 
~insses over bclow 1809 

Tlic presence of rosin spirit nlso nffccts the boiling 
point in $L siriiilar innnilor. I2videnco of tlic prcscnco 
of this atIulternnt is iilso nlfordcd by tho incrcnscil 
yicld of Iiydrocarbons on trcntinciit both with 4:1 nnd 
concentrntcd fiulpliuric ncid, ns rosin spirit nlso yiolds 
n cyiiicnu nnd pu:,nllinoid liyclrocarboli on trcntincnt 
wit11 '1: 1 ncitl. 1.Iie cynicno froin rosin spirit bcing 
isoincric with that froin turpcntino, proof of tlie pro- 
scnce of rosin spirit can lm obtained by the clctcc- 
tion of its cymeno, but this is n sonicwliat dclicnto 
opcrntioii. 

Addt,iid2rsi.--'l'lio iiictliorl nbovo dcscribcd is nlso 
nvnilnlllo for the nna1ysi.r of solvent nn itlia froin con1 
tnr nni1 siinilnr procliicts ; i t  is, i n  Lct, tlie on1 
iiictliotl wlticli is cnl i i i~e of nfforiliriy results wliici 
njiproncli exactness. Tlie probluiii is by no iiienns so 
~i inple ,  lio~vcvcr, ns tlie coiil tnr product itsclf con- 
tains, Iicsitlcs bcnaone nnd its Iioiiiolog~~cs basic 
botlier, Iiycirocnrboiis ?Itornble by tlillutotl suipliiiric 
ncid, rind ~iar~~l l i~is .  Until, tlicrefore, n consitlcrublo 
Iiiiiiilrci. of wiiiinc siii~i~ilcs linvo bcuii csiiiiiiticd, tlic 
tiiutliud is diiolly of vnluu 11s u qualitntive test. 
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. TllE I>ISCUSSION. 
l rn .  LYTE snid : Dnrin tho t.iiiio I rcsidcd in 

tlic soiitli of France, wliilc Twns nt work sottiiig up  
n lnrgo salt works in tlio iioiqltbourliood of Ilns, I 
lincl frcqriciit npliurtunitic~ Pf visiting diflcrcnt Prciicli 
turpontinc distillcrics. l h c  Frcncli turpcntino is 
ostrnctcd-nu Ilr. Artnstrong Itas told us-from tlic 
I’in d f w i ~ i a i e ,  aird i t  is also protluccd in soiiic plnccs, 
brit iii fcir less qiinntity, froni tho IJin Fmic, wliiclt 
i? tlioro said to bo idcntical with tlic frnnkinccnso 
~iinc. I t  uscd to bo inndo by boiling tlic ycn i ,  ns tlicy 
cnll it, wliich is collcctcd from tlic trccs, with wntcr, 
by bottoiii Itcat ; I)iit of late y c q  it lins bccii distilled 
by blowing siipcrlicatctl stentit into tho gcin, iiiiscd 
with writer' in tlio still, so tlint no Iirc is nctunlly 
l~cncntl~ tho still. To this iiilprovcd iiiotlc of 1it:itiu- 
f:ictiirc tlic grcnt hottiogciicity of tho l:rci~cl~ turpcn- 
tiiic iiiontioncd by Dr. Armstrong is ~irobnbly duo, 
bccauso i t  is not boilcd nntl licntctl so irrcguliirly in 
this \my ns by tho old Iiictliotl, atid possibly tlic 
varying nnd irrcgnlnr tctnpcraturcs obtainotl by tho 
old iiiotliod, still frcqucntly oniploycil i n  otlicr 
countries, uiny givc riso to 11 protluclion of hydro- 
cnrboiis of ~nrinblo properties nnd coriiliositioii. Tho 
turpcntino iiscd to bc collcctetl on tho groui~cl i n  
sinnll pits, scoolicd out nt tho foot of tho trccs, nnd 
i t  was fonnd iiiisod with lnrgc qiiniititics of snnd 
wliicli lay nt tlio bottom of tlio still, nn(1 cnriscd 
burning. It is now collcctcd by cnrtlicn pots, nnilctl 
1 1 )  ngninst tho trccs, inrcntcd Iiy n iiiaii iiniiicd 
I-luyucs, w ~ i o  ouglit to hnvo nin(1c n Inrgc fortiinc by 
his Invontion, but who, liko ninny otlicr inventors, 
tlicd in tho )oorliousc, n broken-hcnrtcd piiiipcr. 
~:)iiring tlio Aiiiericnn \\Tar this goin rose t o  an 
cnornious pricc. I t  wcnt rapidly froiii P:, frnncs, cqiinl 
to El n cask-tlint is, n cnvk of gctii: contnining, I 
s l i d  say, sonicwltcro nlioiit 100 to I 20 litrcs-to 
:j(@ frniics, cqunl to 119 n cnsk, so that both tho 
iroprictors of tho pitlo forests niitl tltc nicii c~iiploycd 

Ly thcin gninctl suc~i cnorttioiis siiiiis of iiionoy tli:it 
tlioy took to idling nboiit rill (lny long in tlio cnfes. 
not Itnowing on u h t  to spcntl tlicir iiioney. I 
litcrnlly miv olio itinn drink ciglitccn cups of COII’CO, 
IJccnusc, ns I w i s  inforincd,lio (lid not know Iiow clso 
to spond his nioncy, this bcing to his jiciisnnt initid 
tho grentcst lusriry lic know of. ‘lhis wns but 
nu osniiiplo of tlio usunl stntc of tliiiigs tlirougli- 
oiit tlic country. l’licy tlicn took to ntlultcrnting 
tho gcni iritli lnrgcquantitics of wntcr. Tlioy pourctl 
hiit wntor into tho gent, nntl bcut tho  two togotl~cr 
wit11 whisks ; tlioy :dso ndtlcd snwtlust tint1 snlitl, nnd 
Iiinitngctl tllcn to get CYOII 111) to 35 or 36 pcr cont. of 
witcr, nntl 8 Iicr cent. to 10 pcr cciit. of snwdust nntl 
mid into tho gciu. ‘l’lio Iiiiinufactiircrs ciily tlis- 
covcrcd tho fmuil wlicn tlioy cnnio to distil tlro gclii. 
‘ l l o  wntcr tlicii solinriitcd out ns soon 11s tlio go111 
Ijocniiio fiisctl. I doriscd n siiinll tqipnmtus, still uscd 
Iiy tliolil,  for ltinliilig ti rouyli coiiiiiicrciiil csnniiiiiitioii 
of tliogciii,.laio\rii uiidcr tho ~ ~ i i i n o  of I ‘  rytinyiiibtrc,” 
for Rclinrntmg nnd cstilniiting tlicso iiiipiiritics. ‘1‘40 
ntlultorntioii of turpontino is frcc uciitly donc in 
l+auco by aicp!is of rcsiii oil, ns w o h  ns 1Jy iiicniis or 
potrolcii~i~. 1.Itcso iditltcmtioiis by resin oil nlid 
~iotrolcutii, iiiorc cslicciiilly tlio fortiicr, I~;ivo I)cull 
obsorvetl to  provcnt tho drying of initit with wllicli 
suc11 nditltcrnto(1 turpontino is IiiiseA, niitl i n  point of 
fnct tlioy linvc n rougli-nnd-rcndy iiictliotl of tlis- 
covoring Hiicli ntlultorntiolis by iiiisirig t.tirlic~iti~~u 
with tlryiitg oil titid trying it, obsorriug how i t  tlricH 
whon liiiiiitod 011 to n siirfiicc of \vood or iron. If 
tlioy find it drics iliilicrfcctly, tlioy coiicludo it, is 
ntlultorntctl with 0110 of tlicsu ingrodicuts. 1.110 
f ’ i m s  Ncwi/isrct is not iiitligcnoiis to tlioso districts 
of tho Houtli-\rcst of b’rniico, wlrilu itow it.Ho groiitly 
nboundu tlitit tho piiio foroste covor tho oiitiro couutry, 

ind tho crtrnction of tho turpcntinc nnd resin nnd 
tlic oxports of iinc tiiiiber form tho stnplo industry of 
tlic country. &niand About, in nn intorcsting littlo 
Lrork, cntitled hrnitro Picrro,” describes how this 
ims broiiglit nbout by tho clrorts of nn intolligcnt 
Fronclininn duriug tho last century. In  viow of fising 
1110 blowing snnd tlcrircd from tlic iltlnntic sm-cout, 
Iic tried, first of rill, slirubs, nnd iiinny of tlioso d 
qtiintctl, oclorifcrons wcc(~s wliicli occur so nbundnnz 
o n  nll sandy coasts, but tlicso wcro fiiinlly discnrded 
for tho I’iitm X(wdi)tia, ns t h y  wcrc foiiild in- 
sunicient for t h o  purposo. Prcviously to this, nnd 
cvcn down to not long since, nniong sonlo of tho ilioro 
improtcctctl and iinplnntcd I‘ dunes” of tlic Land= 
nnd Girondes, cntiro cottages nlitl sninll Iicnicstcnds 
\\*auld bp,burictl in tlic santlstorllis (luring n siilgIc 
iiiglit. 1110 Prcllclt pino trccs i n  tho Dcpnrtlticnt of 
tho Laildcs, nro only irorkcd wl~cn they arc 18 to PO 
years old. At tlint tinic tlicy,.bcgin to collcct tliu 
rcsin from thcni, by cutting off tl!c bark-nnd tho 
outcr sltiii of tho tiiiibcr in long vcrticnl strips down 
tlio sides of tho trccs on tho S., SE., or S\e, whoro tlic 
sun strikes,nnd fising onc of tliccarthcit pots, nlrmdy 
nlludccl to, to cntcli tho rcsin or gem ns it strcnqis 
out of tho W O U I I ~ .  T h y  do this for fivo ycnrs in 
siicccssioii, n IICW vorticnl incision being inntlo cnch 
yew, and, nt tho end of tlint )oriod, thoy cut nioro 
vcrtisal iiicisioris, tllis titno all rorintl tllo trees, niid 
hang pots to catcli tho resin. The fluorcsccllco whicli 
1)r. ilrnistroiig nlludctl to ns chnrncteristic of 
pctrolontn is nlso found in rcsin .oil. I t  is obtainctl 
by dcstriictivo tlistillntion, either froni tlic coiniiiorcinl 
qunlitics of rcsiii itsolf or from tho tnisturo, with 
~ n d  or enrtli, of tlio resin found round tlio roots of 
tlio trces, or from tlio resinous acrnpings and -chips 
froin tlic trccs tlieiiisolves. I t  dcpcn?s rnthcr upon 
t h o  wny in wllicli it is distillctl for its Huorescciit 
1ircpcrtics. \\’hcli it is titixed with limc and distiIIc9 
it slioms no Iluorcsccncc, but if tho rcsin oil 1s 
tlistillcd without ii prorious ndinisturo of limo i t  is 
linblo to tnko on n fluorcsccnco similar to tlint of 
lictrolcutii. Attrnctcd by tlio siiigulnr n )pcnrnncc 
nn(~  intensity of tltoir Itiiorcsccttco, it EtrucL in0 tllnt 
Iicrhnps rosolic ncid tilight bo tho cnuso of i t  nnd I 
tcstctl for it, tliinking tlint possibly SOIIIO &stuff 
niight bo cstinctctl from it, but I ivns unnLlc to 
co~lclutlo my cslicriiiicrits, ns I could linvo wislicd, ns 
tlic I~r;nnco-l’russintt IVnr intcrvolictl nrid disturbed 
1110. 1 his rcsin,?il is, Iiowovcr, wcll worthy of furtlior 
iiivestigtion. llioy itso potrolcoui in tlicndulerntion 
of tlic resin oil itsolf ns \vcll ns for ndultcrnting 
csscnco of turpontiiic, so that ictro1oi11n, in this cnso, 
niny bo lcokctl iipoii nsn very ndultcrniit of ndultcrnnts. 
h[r. Ilivc, of Morlt do Nnrsnu, wns, I bclicvo, ono of 
tlio cnrlicst iunkcrs of rcsin oil, if  not tlio first wlio 
ilintlo i t  industrinl1y;nntl though tlio soii wliosuccccdcd 
liiiii iii tho busincss died soiiio ycn,r: siiico, tho 
busilicss is, I bcliurc, still cnrricd on. 1 licy iiot only 
~~in1;o tho oil itself but tlioy iiiniiufiicturc n kind of 
son 1 for lubricnting purposcs by sntiimting tho ncids or tho oil witlr cnlcnini Iiy(1into nut1 iiiising tlio pnsty 
iiinss so obtniiictl with tnlc, from tho ~io~ghboiiring 
~Jyrc~iccs, or with iowdcrcd ginphito. SiicIt rcnso is 
consitlcrc(1 very \ . iJun~~o ns n lubricnnt for tltoLnring8 
of Itorivy iitncliiriory. 

31 11. C I ~ ~ W I ~ I X  siiitl  : slioiild liko to nsk Dr. 
i\riiistrong whctltcr tlicro is ~niich tliilbroiico in tho 
w h o  of I‘ro~icli niitl Aiiioricnti turliclitiuo, niid 
diotlicr you ciw toll tho dillbroiico botwocli thoni. 
1 t sociiis to iiio to bo n vory iiliportnilt iitiittor niid if 
tlicro is any corlsitloriiblo tliiloronco i t  would bo ti 
good thing to Iiiivo s o t y  siurplo pltin of tostiiig tliooi. 

Nr, I W I A L L  finitl : I cniiiiot sny iliucll 011 tho 
scioiitilio portioit of tlio subjoct, h i t  wlicli .I irne ill 
tho Unitctl Stntcs, I visitcll not only tho oil rLb’ ‘ions 



c6nipressctI tlic notes I: took. I saw tlic ~diolc  pro- 
cess of collectiiig tlic gniii 11s tlic ncgrocs, nnd tlic 
processes in usc nt the mill or distillery. ‘l’lic fnrniors 
tlierc hire or biiy trncts of Inncl of ninny thousands of 
ncrcs. A gentleinan I visited i n  Gcorgin lind 8 p 0  
acres, arid tho pines stood n few fect n nrt. 1110 
w ~ i o ~ c  of tlic produce of tlint tract went tLougli onc 
still, n n d  would yield nbout twclvc bnrrcls-under 
fi00~nllons. Ile ivns going to bring .1,000 ncres inoro 
under ciiltiwtion. 1 iiicritioii tlrnt to +w whit vast 
trncts of lnntl nrc uiider cultivntion. 1 I IC  producc of 
;:I1 those trces is pnsscd through onc littlc “pot?‘ as 
tlioy cull it tlicro. 

l l i c  CiiAi i i tms snid : 1 iiccd uot sny that ivc Iinvo 
nll listcned with yrent l~lci\stirc to Ur. Armstrong‘s 
Iinpcr, niitl tlint ivc accord l h i  n wry licnrty votc of 
tlinnks. Jlnny of 11s linvc to den1 with tlic question 
of tho ndulterntion of turl)ciitiiic, ivliicli sccnis to IJC 
carried on to n not incoiisitlcrnLlo extent. Wlictlicr or 
not, ndulterntioii witii pctrolouni of porticulnrgriivitios 
inay IN of ndrantnp to tlio pniiitcr, it is of iiiqiort- 
iincc tlint, if it is rlcsirnblc, \YO sliould curry out tlic 
ndultcrntioii oursclvcs. 

Illldnoll h. Il i l l l lUY. 
IJr. Ihirlcr. 
A. 15. Plctcllcr. 
IC. v. 111111, 
I:. 1. J. \\.eh. 
\V, I)oiiglus Ilcriiiiin. 

inistiire wns :illowed to-stnnd two hours, occnsiontilly 
stirring. ~0c .c .  of cncli solution wcro tlicn witlidrnwn 
nnd tcstctl with dcci-norinnl. iodiiio. solutioii. Tlic 
quantity of iodinc consunicd is sullicicnt for tlic coiii- 
parison, ns tho thiosnllihntc of cnlciuiii is n t  oiicc dis- 
solved, nnd tlic cliffcrcnccs in  tho rcsults cnn only bo 
tlue to t i  diffcrcncc of tlio soliibilitics of snlliliidcs in  
tlic mrious solvents- 

annic vol i i~~io  of cold witor, hot wiitcr (81)’’ C.), n i t  
with a solution of %!Ugrins. crystnl sulpliato of iniig- 
ncsin niicl 1 I i g r ~ t ~ .  co~i~nion snlt rospectiroly. 1’11 
total N ,$ iodino uscd for testing ?oc.c. of tlio 
liltcrud solution ~ ~ n i o ~ ~ n t c ~ l -  

I l~orculd \vlIlCr lo..  .. . , . , I . .  * .. . . Il’h!,t!. 
l h r  IIOL \viiIur (Hu U.1 . . . , . . . . , . .. I(i‘5c.c. 
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