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Tht Inttituti hat antinptMl to obtain tttt batt original

copy avaitabit for filmmg. Faaturt* of thi* copy whicft

may ba bibliograpbically uniqua, whicf« may altar any
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Th« copy filmed h«r« has b««n reproduced thanks
to tha ganarosity of:

Douglas Library

Quaan's University

Tha images appearing hare are the best quality

possible considering the condition end legibility

of the original copy and in keeping with the

filming contract specifications.

Original copies in printed paper covers ere filmed

beginning with the front cover and ending on
the lest page with a printed or illustrated imprea-

sion, or tha beck cover when appropriate. All

other original copies ere filmed beginning on the

first page with a printed or illustrated impres-

sion, and ending on the last page with a printed

or illustrated impression.

The last recorded frame on each microfiche

shall contain the symbol —^ (meening "CON-
TINUED"), or the symbol V (meaning "END"),
whichever applies.

IVIaps, plates, charts, etc., may be filmed at

different reduction ratios. Those too large to be
entirely included in one exposure are filmed
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L'Mcmplair* filmA fut raprodult grAc* A la

gAnArosltA d«:

Douglas Library

Quaan'a Univarsity

Laa imagaa aulvantaa ont AtA raproduitaa avac la

plus grand toin, compta tanu da la condition at

da la nattatA da I'axamplaira filmA. at an
conformitA avac laa conditions du contrat da
filmaga.

Laa axamplairat originaux dont la couvartura an
paplar aat ImprimAa aont fllmAs an commandant
par la pramiar plat at an tarminant toit par la

darniAra paga qui comporta una amprainta
d'impraaaion ou d'iliustration, toit par la tacond
plat, salon la cas. Tous las autras axamplairas
originaux sont filmAs an commandant par la

pramiAra paga qui comporta una amprainta
d'impraaaion ou d'iliustration at an tarminant par

la darniAra paga qui comporta una talla

amprainta.

Un daa symbolaa suivants apparaTtra sur la

darniAra imaga da chaqua microficha, salon la

cas: la symbols —»> signifia "A SUIVRE", la

aymbole y signifia "FIN".

Las cartas, planchas, tablaaux, ate, pauvant Atra

filmAs A das taux da rAduction diffArants.

Lorsqua la documant ast trop grand pour Atra

raproduit an un saul clichA, il ast filmA A partir

da I'angia supAriaur gaucha, da gaucha A droite,

at da haut an baa, an pranant la nombra
d'imagas nAcaaaaira. Las diagrammas suivants

illustrant la mAthoda.
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SIMn.lHKh <;.\.S ANAIVSIS

Ih I. I l\' M \< I.I nil, M II
,

'I'l.MliS Ml, I' \\ \|l\

">" II 111 Kl, Ml will Mull .1. K> I ciM <, \s \\ \I.>>IS

\^< '\< |'lll(".M- l.f |i:nllltn;. ;|, «,|| ;,, f,,f ,,11 aMMlWll IIM III rliiiu;il |.r,UlUT,
I '!, ii«,mI I\|.<-. l.f ya> Iminif air iiiiMiilalilr lin.iu-i i.i' ili. r,irc :in<| at

'"' "'''' '''' •" •'<• Is'iwn llicin in unlft u< |irc..-iii "Hie/in^'" ni ilio >tii|i

oi.k-. < MhtT i.l.jitiiiMi, ii, s|,.|uiKk>. ai. Ilial llii\ an- lial.li- lu I. ik iiiili*^

vuil i;rMiii' I, anil llicx ai|i| i .,n>i(|fialil.\ In llir ii.M ,,( ilir a|.|iai alii-. The
'"'" Mcic-siiv 1,1 ^.;,, ;,|lal\^i^ ill iiHilual ilianiHiNi-. aiiil III n'^caiili iiiaki'-.

it iiii|H.rtanl iliat simple and i.lial.le a|i|.aialn> !..• asailal If* Siidi an appa-
r.itu- lan Ik- umslni, tnl l.\ iivinu -ii.a , lips in plair nl -Inpouks, pni
viilnl s„„u' nifan. hi- lakni ii. a.ijnst llu- ^'a- pii-sMin- in llu- Imn'tt.- afu-r llio

HT.u clip- lia\.- Ihtii liKlilfmil. 'I'liis .an l.r .u , umpli-linl \,\ \\w i„r nf tin-

liic-inc ailjiisijT" (joi-iihed IhOdw.

\iiiiilifr (lilVunliN whicli tlu' iiuAp. i inunl iinistantlv inn I wiili in nsinjj

ya- Luifiifs iif ilif nsiial paltiin i Hal.laiK's ) i> in pic\ciiiiiiK llu -iii.ii); alka-
lim -ihition tii.iii ninniiif,' up the iiaiinu liil.iny wln.li n.niKMs llit- Imrctlf
ami .il.Mirpiiun l.iill,«. This aiciilcnt <i.-la>> tin- anal\sis. siiur all iraics ui the
alkaii iiiiist l.f mii.nfd In.iii the liurt-lte and nicnury hfturc pruoi'.linj,' wilh
till .iiial>>is, and mort'ov*!- the alkali, if not mnovtd, cats its \\ii\ around the
Mnpioik, and laiiM's eliliiiiK ,.f the ^lass and "fri-i/inj.'." In the tolluwinR ap-
parafus this danger is unarded anainsl l.y inserting a Mnall hull, on the con-
ncciniK' tuhiiiK. The adjustment of the nurcury \eiy little of which is re
i|iinv<l is siinplihed l.y usiiij; a screw cli(. and piiulicock on the tuhing c-m
laitid with the levelinjj hurette.

till,,

k'ra'

ln'ln

IS I'

Kran

tlii.i.

DKSiKinii.N o|- nii; .mtakati s

The jjas hurette (. /) is 10 c.c. capacity from the end of the ol>li(|Ue side

1/ I to the lowest j;iaduation on the narrow purtiuii. The ui.permost
in.iiioii corresponds to 22 c.c. from the lowest, the (lis|aiu\- hetween the two
i; divided into c.c. aiul 1 50th c.c. The luilh part of the stem to just ahove the
link is surrounded by a water jacket, .\l.ove the side tube d' ) the l.uiette

iiiinued into a narrow -bored tube ( narrower than represented in the dia-

1, vviih two arms at right angles to each other. These are connected by
u ailed pure-gum tubing, with the absori.tion bulbs (

(' and /)) containing re-

Ir n i...t ,„,(...r«l<-
1 ih,ii tin- a|.|.ar.iiii, lu-rriTi ,ic<iril.< .1 »h.iiil,l lir ciin'i"vf.l hy tlio.r arcinloiiifcl

i5<r of the iilaii lar<l IjMrcllrh iir wliirr i-\|nii»r i« no ol.jict.



•j-i-iriMl) .1 Jf> j.r! lint »i.liili..li ..I' \.|l III ,,ii.| ., (II |,,., ,ri,| „,|„|miii .,i

milt 10 |«r nlil |aii.«.i|lu ,11 III i|l>><il\ii| III il
'

|-".iii h liiilli i> iiiiinnlcil IhI.i« (in iiiIiIhi iiiI> iii; vMtli ilir ii\iii)i

'•' •""' tl' ^ Mil, ill liiilli (til.iliMK -in.ilUi III. Ill t»-|.riM'ntri| iii ilu- .|t

I* liliiwti iiii rhi' .ti'iii ui 1 .11 II ;il>,iiii|,||iiii lull), I, 1 -irvr .%•> it Ir.iii ii|> |>i I'M lltlli

v.ltiiH.ii. tioiii |..i,Miii; ..Ml mil) ilu- l.iiirtir Tin- vrin.,!! iiiIh- iiU.M' ijn

IiiIh- i^ «!..».. I tn ihi fr, ,iiirf ihliu>l,r, \\|iu|t i..ii«|,|,, ;,, ,|im\ ii m lli.

»Mlf •krtih 111 III. .I1.11J1..111, III ,, KJi,.. riHl Ih-mI.iI ,1 ,,ii,> ,11,1 ,,,„| |h„..,| ,

i.f ihr w.n iliiwii iti.' .iiiiii \t ,1 .JLiiiiur ..|' .lU.ni .< imii tniin v4|„t, l,,

U'\plci| |H.ilii.ii |i>iti<. ihf tiiJH a l.itriil h.iU |. In. nil i. iiiri'l till- 1 li,i

IIk- llllirr 'I'lir .iil|ii-lr: 1. t..Iilinl..| \,\ |.iiii j-imi llll>|tit{ vMlli ||i

nil. Ti!

IiiIh- lit' llir I.in I II.', llir Im .1 I'll. I '.t llir l.iiiiu'i Ik'iih; III iiiM|,ul v\ nil III,

1« i- ,ill.iur.| to |';iil I,, ml. I I'^ai

..I till- lalld. When tin- iuIiImi tiilmin in |>iniliril ii|i ii|.|..i>ili- tlir -iili

llio liurftlc i> lii'miylii iiiiu t ..miuuiiu ati..ii nmiIi ijir niii-i.k- ami il

it rciiiaiiw iiinli^iiii'lH'ij \\|uii ilu- ii

'riic linM'i- III. I >,| ihc luiiilU' i- ...niit.If.l l.v llmk uallr.l iuIiIht

uitli llic i.-s.iu.ii I /.'I, an. I ..II ilii> itil.iii^; arc .i |iiiu'li.in-l, i
.^

i anil <.« r<

( /,). All. lilt 1.^

IniiiL' I

• t nieiiiii's -.iillurs i<, '.Il III,. a|.|.ar.iliiv Tlir ii'-i-i

unjc hy a limi m win- aniuiii! llic iiok <>ii liudk" iiaifil nil a uiHiiicn n

>tan(l. till' lii>,'iur ihh' Ik

l.'ii

<tan<l> at the end itf tjip ^i,ie ttit.<- ( /'i, and tl

MlK III -luh a iMisitid'i iiiiaikfd I'l ij.at tin- in. '

H- KiwiT I me ( niaiked IH -.

it .stands exactly at the mark 0', mi the lunelti

nhll
Vaiill may h. Mil> nliil..| I. I K. III. I. Ill

inn n mn-Sr liy ,|-,.,.h,i.« |.,ir,. .N.illll I rlr. ln,|> 1 1, .

'

if

Ml. 1,1. Ill I,..,.!!., ,.1

l.lll.

Shi|,|< 1
• |.

'Ill, ,11 Mill.

iThf 1
1. -ill. .11 I -111. nil! I

lir ,\ni. i hi-iTi S"i'.. I'll... v\\\iii. ll.K",

«.-inr. an, I ,|i»,i|vim|i Hi (iiii. {.vi„iialli. mi.l in Ilu

» at a lti|(liir Itxtl M 111 ilu i.u I



TH MMi I III \S M Ml,

in tit.l Mi|. 1. Ii> hll llir ItllMiit; (hIwi.ii lltt- miIi IiiU iI

ii» ii .irii>iii|i||.|ii'i| lis l.ikmif .t

itoti litltln Miili iiiliii|{rn 'I'l

in liir iHirrllf !.\ i>|><iiiii|{ >iu\\ dip |,

It -Mini. i.|.| .Mil- III,- l.,«ri I'li.l ..r ih. I.iiiriir 111 III. iii.l vMil, il

imI iht'

i|<l<* iif

|.1.M iiHj 1

1

If iiu-iiiiM ii>f'r\iMr «!• ili.it

ir «» ri'V> illli

•'!•«'»•, I. llllt«U ItlMllltlK ill, IHIIllll... k (.<| Ml ili.il

.irrw «'
I •» 1. ttiiii ,,|M||,.,| ,,,„! ||„, riMiMMi i /'

i

MllMllInU ..|.,|||tlK |1„. ,,„u| \^ |St ||„. ,„, ,, ,„.„|, ,,, , ,„„ ^^
.^„,,

.III nili'i. iIm- luitrili

f.ii'ril III IMI-.IIIIIII I

rtiti. • i.iirii ihr ri-iivMit i. r.ii<.ril .tint 1..

-H < • iiri' rniMiM'il fn,ni il l.v ilu ,ilk.,li

.1

rtril -r\ci.ll liiiiP'. •.ri ||ial ,lll 'rail-*

«iiliiiii.ii. ,ifi. I «liitli ilii' ri'-iTMiir

I" II

\. '11 -1,111,1, ;,I |[,c ,,,.,,1^ ,,,, ,„, II,, ,,j.,„

IMlj llu' |lMll||..Kk. pll ( lUII-K ll..,|l|. I>|l«||«-,l tllllll lllf

>•< 11 V\ lllrll il)i«4ri|, f

..p. 111. I. .111.1 111,- .,Nxy,.„ i,iii.>v,-,| ir.M.i III.- ;iii |,v ,,.|H| II ,,r III. .iiiiir |.r.i

...hit- S.MU .tl|. - ,. thru .luM-.l riu. |.|,-|, 11111.11 X (lllllli; ..I III.- Iuil.ll|. VMlll
lit!. .Jill, I, iiim,-,,-.s.ii\ 11 .1 |,i,-u..ii« .iMiil\^i, II.,, Im-,,1 111.1,1,.

|lu' <ini|.l.- ..(• ui,, f,,r .,iuK„, is ,„m ,,,lt,.,i,.,| ,„ ,,„ ;,|| j,|,,„ , I „,., , ,^^
Hi,, null 111,- , ,1,1, ,11 «,.|| lul.iu.il.il «ii|, v;,,rliiir Willi III,- Mr.'« . Ii|.> iti
>|.ti. lllf l-iiifilf I. (,ll,-,l wiih m.r.iiiA ti|> I.. 111.- .11.1 .,f ||„- .,,1,- iiiU- ,!)_
H..I lllf ii.i//!,. .,1 111,- -viiin;,- I, iiiM-rli-.l 111 111.- i„|,|„.i |„|„„u ,,(• ,|„. ,„|,. ,„|„."

Ul ,!. in.ikina till, i..iiii.-,-|i,,ii thf pi-l.,11 Ml 111,- Miiiiy,- sh.Mil.l I,,. 14,•|||!^ |,t,-,r.l
•• lii.ii "-• .iir iiMx l„- .ill.nM.I I,, I,.., ,, ,.„|,,,, ,,«..! ,„ ,|„. ,„|,|„., ,„,„„^, ,„, ,.-

I" i-|.ii;ilf lllf -.iiiiplc iiil.i III,- 1,111, tu- the i-f-,Mx,,it I, ,,|;,.,.,| in |„„il || aii.l
'i- |.iii.l,....k .•! .,|,.-ii,-,|, ;;.-tillf |,n-Mire N-iiii; i„.-.,ii« hil,- maitiiainr.l ,.n llic |.i-
'" 'I lllf rM-iil^f. \ll,-i lllf j;;,, |,,„ |«.,-i, |,aM..u-i,,.|. ||„. iiuum, i,,,.,,;,,-,,..

'' ''•""' •''"""
' """ I"'"" 11"' K";i.lii.ili.„i ..11 III,. I.uifti,-, ilii. iH-inif

- Hij.li-lif.l l.\ Kfiillf |,if.Miif ,.11 111,- |,ix|,,ti „(• 111,. ,M,i,y,. -ll,,, I,...,,,., ,1,^,

:. <u lllf Iniifiif iiii.lfr a slu-hi iM.siiiu- iirfsxiin-

Mif prfsMiii- ill lllf luin-ite u\\f.\ ii.,w I,,- nia.if e,,„.,l uhIi thai „i llic :it

' " ''""• '"'" •'"' ">" '• ll'«- l>m.li.".k (,-i| ati.l all vrfu fliji-. fxi-qn 1 ai,-
'i''n..|. aiMJ lllf nil,iii>; ,„, ilie ailiiiMfi- ( /;' i I. piiuli,-,! ,.|,|M.,iu- the Ih-m-I, IU-

'

'- nii.lfi a sliylil |«,.iiiM. pr,.,Miif. mmiic ,.f llu- ^a, in ili,. I.iirvllf f-iajK-s
'' '*'' "'*' •"•i"-"'. ••">'l >I i^ .luniiK llii- pioce.lurf il.at a ,|iKl,| nn.r i, i„.
'

.i-l l-caiiM- soiiif ,,t lllf .ample ,.f ^a^ nii.Nfs wiih llu- iiiit-.iKt-n ahne I. i.lf
••'' Til.- fin.r lliiis iiKiiin-.l ,,. li,,u,-\,-r. iuxli«il,l,- |,,|- ni.,s| puip,,.., Iif
'"'Mil, , It iiu-rfnr\ ,|i,,iil.| i„m ,taii.l fNaill> al lli<-()', maik.

.'^.Tfu flip .] is n.,u ,|.,s,-,l. This sli^jlilK f.mipifssfs ih,- ^;as ,„ ,|„. |„„,.i,e
! '-ufrs iIk- iiuiiiv.

1 al „ an.l /-. the ufw U-m-I al a LciiiK ina.kf.l ..„ ilu- jjlax
:;ias- p,.,Kil. Thf ifs,-,-v,,i,- (A'l IS s|„^^l^ laisf.l an.l l.iwfifl s^M-ial linifs

"Ml 4 aii.l 5 ..p.-in ,„ thai ||„. >jas passf> in an.! mil ,,| (
•, i„ u|,h|, ,|„. eo,

' .-..iIm-.I In ,l..inu' ihis. fan- niiiM l„. i.-,k,-n that thf nifrcmv ,1.,,-s n.,t ,-is."

' •
iIk' If^fl ..f /•, an.l that ihf XaOll s.,|„,i„„ ,\„^.^ „.„ ri^e hi^jiu.,- than

'' I'l-'ik .' I'mir in..SfiiifnN uMially mifticf i., ahM»rl, all ..f ih,- t'O,.
I" ilfUnninc thf N.ilnnic „i the rfniainin« i;a>. the piiuhoK-k (.St is

I- liif fill- f /) hall wa> scrtvvcl ,l.iwn. thf rf,crv..ir pla.f.l in p.,>ili„n II,'" pnulK-.K-k then ranti.msly „,Krnc,l until the X.iOlI s.,|„ii„„ is as nearly



4« |>i>i.iiiU t>iiimilit Km Ik tn It. iiri|{iti.it 1 1 HMi 41 It Tlir (iiM- .mI)U>Iiim n .(

lht» l«'\rl Ik (III |i in |( iii.itik !« (llliilt* I llrt lf(| U\ iniMIM >>( '>lrn i li|i / ,

r » Mil h IIm till »i ttr\ tK'U .1 nut. ai»r» IIIrr.iililli; oil (III laiitlli hIiIkimIi

• lllitiiclri > llir .iliii'iiiit m( I'l t, III III I I iii i{.i. 'I'll iii.ikt n'tt.iMi ill, It ih

l'< >^ tl.f Imtii iitixttlH'it, llii' iilmti |ii Htililli' •liiitlM In ii|i<,tlii|

'I'll ili'lrrtlllllr lltlllllr Ilii' <i\\|trtt. M ir« I I,

I

lli^l ij IIhI t . |.< lll-il I In ti . , I

of (III llii|lt>ilt> III' fill' |i^ r>>k;,illli ,11 III •iliitiiill !< iii.iikril » itll .1 ui.iii |>t , ll

,it /' I III- i{.i« I- tlu'it imnrtl III ,111(1 mil nf |l m'Wi.iI tini«''. Ititlil ^ill lltr 'ivisiin

I-. .|Ii-<iiIm'i| .1 ill ll tiiitlti ! Ii\ nn tnilliii >lit ltlk,lk(i° I'lll' l.iki « i iili«li|t'i.iIiH

liililjrt ill. Ill lilt I'l I Tin lili.il MiliiiiH 111 i{,i< ,1-. II. Ill iMI llif liiiiitli', jr.. '!,,

Mililliir II f n> Kivr- llir ii\\((rll

\llii I iim|il« liuii Mt llir .111. ill I- till .i|'|.,ii.ilii- -liiiulil lie liMt lillnl . :!\,

iMii.t^iii .iinl M fill till' .. iivi ili|i< .ill <|.i...| \ <li<iit |>ini- I'l titlilii lull
"I,'

^hi.iilil ,il-M In I Mitiii'i inl \»illi llif ii|i|n-f rml nl llif tfi-txuit i // i .iiul ili,i-,|

ll\ |>llll III Ml I. . 'I III- ) ll, pllMIlt lllllllH >>\ lll.lllilll >il lIlC |>V I llt{,|lltl .iiIiiIm.i)

\. ,llMHr 1 1 iii.itkril. ,1 -Itylil iitiil l> iliiMiiril III I'lnij llir ,iImim- ,i(i|i.ir,ilii.

iliinni; lltr .iil|ii-liiiriil ul tlu' |iir--iiif- Willi .i lillli |ii,uiiir, liuvxrvii. tir.
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