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Tha imagas appearing hara ara tha bast quality

possibia considaring tha condition and lagibility

of tha original copy and in kaaping with tha
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Original coplas in printad papar eovars ara fllmad

beginning with tha front covar and ending on

the last page with a printad or illustrated impres-

sion, or the back covar when appropriate. All

other original copies are filmed beginning on the

first page with a printed or Illustrated Impres-

sion, and ending on the last page with a printad

or illustrated impression.

The last recorded frame on each microfiche

shall contain tha symbol —^ (meaning "CON-
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whichever applies.

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

different reduction ratios. Those too iai^J to be

entirely included in one exposure ara filmed
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right and top to bottom, as many frames as

required. Tha following diagrams illustrate the

method:

Lea images suivantes ont AtA reproduites avac la

plus granH soin, compta tenu de la condition at

da la nattet* de I'exemplaire filmA. et en
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Lea exemplalres originaux dont la couvarture en

papier est imprimAe sont filmAs en commen9ant
par la premier plat at en terminant soit par la
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d'Impression ou d'illustration, soit par la second

plat, salon la cas. Tous las autres exemplalres

originaux sont film4s an commandant par la

pramiira page qui comporte une empreinte

d'Impression ou d'illustration et en terminant par

la darnlAre page qui comporte une telle

empreinte.

Un des symbolas suivants apparattra sur la

darnlAre image de cheque microfiche, salon la

cas: la symbols —»> signifie "A SUIVRE", le

symbols V signifie "FIN ".

Les cartas, planches, tableaux, etc., peuvent *tre

filmte A des taux de reduction diffArents.

Lorsque le document est trop grand pour Atre

reproduit en un seul clich*. il est film* 6 partir

de I'angle supArieur gauche, de gauche A droite,
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SIMI'I.IHKI) «.A.S .WAI^SIS
•

Ml riu i.i»^H ivriMS .,^v»: m.n .,vv..f s ,.„ ,„,
(>> himiii

•'"•»< .-* I,A\., MA I. .It,, NT., l'»NMM

P 'K
.., .„a... .|..,.rn„r.;.,M.n ..f ilu- ...h.,,..- ...n .,r ,..|„..,

* «'"' ••''""' «M».M-1 ... u,n,..,,h..,. ,, ,„ ; "' "' -V^'"—

'^-"^.::::f^:;\;':;r;:\:;;;:::i:-

~;;r'T?r^
•

^'"^'IvMs appara.,.,.^ Tlu- a.lvan.aK.- of ;, |,.,„al :,! „
«'M an.| .rnroKcn i, ,|,a, .lu- partial pr,.,.u,v ..,-

tronnh,. ,k.>rm-tn«I,K|, tho to,,..,,,,.,. V j, .vaor,-
"r In ilK. pr,.M.ni nu'th.,.! iIr. M,„.,1 ;,f,er ,.x,«.-
""-^f.Tred ,„ a si„,pi, ,•„, „• ,,,fr,,,,„i,, ,,,„„;,
"• "' k'ta^s s,„pc.H-k,, prfv r,- a.lj.,v„„,„, fK-.n^ n,
"".ljus„.r,K..cntH..ld.cwlu.n..' Kv.,, „i,|, Hu..
'' 'v nu means easy, hut iho Kr.at in,p,.rtana .i >..

'•"•'-tami ,|,e p,„,dpk.s of ,'u- .nHho.! „...,| f,„ ., . : ;;

" P'"MN- .l,.sonal,u„ u.rN,. amply npay.s the ,i„u- h. .1...
'I-I -'!-"' .^u.ually .|oi„« ,h,s oxpn,num. ,, i. ,h...,H»,
---HKc s,u.on, n.rHy a.,„in.. a.,y ckar .o,..p,,on ,., , ,- .1- I.I..0.I. A.,.,l,cha.o.n>n..„„ou.lyp.rfon,u..|..^

""'" liatl.l. till' «liul.- i,n,l.I,.,.. I., ,' " w-.MjtT, fvcn ..ilii.nig

• Imtli ,iN toiioiuclii ami
•II over a MP i iro ,,f ,,\\

'' i>^ n ni\ cali-iiialr.j

'

'-"'
. f>\ ,1 l.aroiiit'

artial \at iiuin i>

!<r ill w hirh 'lu-ir

> Uf usv i,i ill,. |,,j. ^.

'ions, ihc I, oliiiic

>tii(lcii! ill i,l\

" ita iuifs<ii"\

> thi "xptTirrnTit.

^*h' r- !hjl

' '•rfK-

htti



§tlS>iL.. ^.^*

,tl>»i>||ilrU ii'ifiit Iti.tt lh)l ll.iki Im'iII >lir>i| S l.tlmtdnr^ >«>««tf>lt •)( .tt <!

M> i;'i(ll(( .f )t II r<' 1 .11 11

urMHii flits III' TMK %l'i't»\Ti»

Th TottiiHit'ti'r Thi" .< • Ir gU IiiIk ! I lit I ittKittu-irr '/
. I

I I ii< ii\tt\} »tiiii» girt", i.iix'iiiiK ilttwit III intttiiik ikU'» .iI U.iIi «tt<U 'I'lw

itv lii.itilil Im' lit Ir^'l ill) Tlir tutrnm liilir* arr innnrtinl wiili th

w.»ll«'i| i|ifi».iirf » riiMH-r IuImoi; «lti<h .JkiiiIiI \w wirnl u« in llir gl.f.

'I'Ih' tnliU't ltiln-« ,ttr iliiM'il li\ •ttitt il»|i» I I .illil Ji I'lli' iii.irk* iirr ii

Im I.

J

line iif tin- lapiriiiK cil(l» nf llu' IiiiiuiikIim-. iIu- <li»t:itiii'> IhIvmcii ill

'iHiMililiK :i|i|(ii)xiin;itfl\ tii inn- luliic icmimt'tiT.

VVir Htiromctir. '''(ii-« con-i^l' III a siTlii-al, thick-wallfil kI:!"* l"!'*^' !'"

J5 MU'tt'rN liinj; aiiil nf atniut J mm. Imitc Ik'iiI mi itself tirar n <l. ll Willi

llif iitluT fiiil <li|i|im>j ititi) MiTiury iniilaiiu'il m a wiilcr Hal linttniiu'il ( ^|H•liln' -p

IiiIk- (till- tin'rciiry rcsi-rvitir j closed liy a inTl'nralod cork. Tlif I'ar'iimMcr luin

and ristrvoir aif lirinlv nvmnted nn a slaml fii!ni«lu'd with a millimftti » i!<

wliiili is attailitd to' thf stand in suili a v\av lliat it can lie adiustcd I

its /cm In til rfa tlK" airtacc ut mcrcurv m the rcscrvmr, as this vanes a

Mini:

lirtssiires. The free end of the haiometer tuhe is c

'It W"nl-I I.I- I'M h r.ll'lt- III n»r J liiiiMtiM t. r l\*<. Iiiiir^ J» l.irur «ii

linnetted I

It ditTi

l.hily rnlilier
|

.ii.i .1.1



.,„. |nlHU« I., , Bl... T ,„... , ,,, ,rtH hii.l. ..( **I.kI« „ Miii.UrK ,.mM«Hlr.| I..

. •( .Hll »,lllt.| !itllt.|tM.MI H..I, (/ , , ,,t I., ., ,,„,t ^.„r, ,^„„,, ,/., ^ ^.jj,

' . lu».r cl.«.i| l.> > (....,• ..r ...Mnr tiiluhg im.| ., .. r. « . t.|, » /» ,,1.,, ,H,,r.
ilgh !hi sliHHH-r ..f till- rt^.l,

/•/..• Pitt, r HI., I ^/„„„^,.^r .,«./ .,.,. /<„„/. ||„. „^.H.,lu> r..,u.H .,

|M. . .r „.„,.,« i„„,.i gi.,., i„i„„g ,i„„ I „„„ , ,^,,„ „„„ ,
^,

,,^^^1^ ^lljj _^
hml, aUnii 211) Mini l.rtiu ami il I,,-, .,u„„ I Ml „„„ , \i ,„ ,||„.,, „„,„, ,•,,

.1.. ,lM.rirr t.Mtt. .. ..mil... .-.I ., T |.,r,, ...r m>r..^^ U.fr iiit.in|{ Hhuii .(m.uI.I
U l.i.r.1 t.. .1, .illh..UBli r.il.l»» |.rr,Mirr tuUmg f .|ttllr ..ili,({|. t.„v i t,.r l.nih

!
<Uv T|.i,,r (. ...nrnvl.-.! wiitt ml tiibUr iitlMtiK .,» M..HUr:U.h iIim k «.,ll,

^ .-I l.» rt tirr.«t.ri. i.tiifirf . \,| , ... .|.„ rit*.| .l.i«l,.,. • m |.,iKlnM|{ ilir
n,t.Ur t.il..n« lui.« ..Mr ih. h,t.,:,l h., { ,|h. a.l,u.i.r. llu ,„.,.,. .....1.., .,

'""""«'" '• in.i,iii,u.(tt..ll »,t|i II,,. nolM.li- ... |h..t llu .„r .t. ihr Urfll,. umI
"""•""••'" «f'- ••'""«•" fni,.,,.|,..ri, i,fr..Mrr Th.' ...!.. r „,l«- .,{ ih.- j' ,.„,..

'
.mrett,\ l.v ,,rr„.,r,. n.M*-, luhifiK u.il, , ^1.1., (mI, «hi.h |..„«'. tl.r..iiifli

ut,U.f ,,..t.,H.r llui ,|..lirulrlv ht^ M M.i.ll u„|.. ,„..tlllM,| U.ltlr /; ,.f «I.m„ .*
. . ..iiHicily. Fitmllv a mimII flat I......,,,..! u.i i„U. \% „„„ h.^i, .,„.| ,, ; „„„
'• ""^ " •'••'l"'r«-.i. / lM,,.a.t ..f ...i... !....« ih. T i-u-.r ... il,. , |„„l. ..f ,|,..

HM.........|rr, ,1 ,„av U- mM,i..| .„ ,!„• ...Mk. „..,.„.r. I„.,l. U.„« ...„„..,..!
H..h Ihr manniMHor «ln,h „. ||,i, .a... ..,n,.U .„„m.N ..f ., I ...U- .,..1 il...
.tlur «,lh Ihr ,,|,-,.,rr a.lju^l.T Thr Ihn.l .....f ,„ il,.. i,un.,.n. I.r ,- . lux,

rii II s i< III \v M \ .11^

Ihr li.iiiMiu'ir) I- tilled i.iit Willi |.|u,i.,|inji, .alilu' .in<l i . -.min liil with
Hi. Mil.' IiiIm* i.f llu- lianMiHlir T piiii' ( Iti.- |.iiiiip /' i. tiininl un «iil, ., r. «
.li|.« / ami .f .l.iM'.l. Iiitt MT.v* rti|. .' i,|..ii ali.l llu' pri-.Mltf I.hmt.,' iiiiIiI ihr
iwf.ins ,ian<U al a ...iiMiiii l.\il in ihr haniimitr, S. tiw ili|, / • .|ii,nl ati<l

til- i.ur.ury eil.MTvnl in „t wlullur iIuti- i, any hak. I'li.Mdr.l ihirr i> n..iu-,

•
iip •' i» i-auti..ii-lv n|i,.||,.,| ami llu- men iir\ al!..«.-.| |i. rail almi.sl l.i llu- |,-mI in

llu- rrM-r-..ir
( A'

i ; . Ii|. .' i. in-liu-iicl. llu- ii.in.nu U-r, V. rviiu.vcd, ami llu- |>uin|i

niriK'.l ..ff iMil.riiiaU'il nr ..xalaH- I.IinmI ( v\hip|n-.l ..x I.I.mhI i, nui.t .uilaMt- fur
l;iri;.- rla"<-v lull ill anv <aM- I.I.hi.I ft,,iii ,,m iiluri/t-.j aniiiial imi«l mil Im- iis,-,| i

I' ;i'i« <iukr<l inlii Ihi- himinutti, \,\ plai inn Miim- i,( tin- |,|.iimI in a small «-va|>

1 •tiiiK .li«h anil caiiiioiisty l.H.M-ninK clip / wiih tlu- nilU-r lul«- ilippinK int..
ill' I.I'hhI; .} in I cc. of I.I.mmI slmuhl I..- all..vu-.| tn i-nl.r ili.- tonnnifliT Tlii*
!• Ilit-n rfatiaclu-.l t.. llu- T pii-ir .1 ,.f ilu> l.aioiiut.r ami with .lipH .' ami /

't'<n (hut / ami .' cl.xrdt thi- pump i^ lutiu-.l on ami llu- iiurnirv allow.. I lo ri-i-

1* fir a-, il uill K'>. «lii'n clip / i'* ,|om-.I aiul llu- pump tiirm-.j ..tf. Clip ,' i^ m.w
i.niri,,ii,|y opi-tu-.l until tlu-ii- is a partial pri-ssurt- of aU.ul 20 tnni. H^ oxy^fn
in tin- li.iiimu-tiT.f

'ri»- • .•r.llMllr.t i. Ml,,.,; Afli-r .lilliiMr ».l,,„lm.„l Ihr .,..n.Ur,| («r.„„,|..r ,., .1,.- r

••• ia«<- 4.0 ol ib.> J,.„f..al, \..l. HI), rhc .ltlt.-rr...r mv. . ih. i.rr.Mir.- ... ..m, IIk ..f an .im„„,hf,r
' " '"" ',',',.).""'*" -"'" '"' ""' ""' "' l-""'l I'"-"" "< u..- IH II..' i...u..n.irr

tiif i.r r.)ii/it III

Ihf

'II iif,

TiifV
' '*" '•i"''"'"''- l"l»i.-.-n thf liriillil III «(ml. ll.r

ti-.rd liA.iirnrIrr rrAihng

'*' iilril l,,.r,im,lrT rrailiiii i> T vl 4 I

Thai ,, i|„ „„„„rj „, ,|„. \,.,r,„„,,, ,„„

Thm. •i.|>|.,i,.- Ihr riHim iMruinrt.r n 7SS.i
.-II ., .

,7ib mm.
.'I. r It.

Thru
111..

'' *^ mill

i!,rtiiry i« r«,»«,l ii, H ..n.t

,in a.t.f ail. iriuion 1* 4 iiii.i

I '4 .' mi.i 1 1.,



Ulu-n tin- iiurciiry lias nulinl thi> Itvil,

llu- lu'ijflii .It whitli il

Ml line lUMi il, I lip .< is il

iliiM'il, .-il'icr Mine Il II

If iiUTd ly -|;in,|s v»t\ aniir:ilrly iiolol I'lip J

u- iiuniin i> allciwnl l<> fall In /<m l.\ (i|MtiiiiK

loii.iiiu-lcr In ii.iw ifiiHivr.i ami n.lalc.l -,, that ihc Mm.mI I

Ihin t iliii nil llu- walls, afirr wlinli

4<) C. ill wliiili il is niiisianily lulalid f<

Oil romoval fmm tin- Laili ihc |»n'.

Il is |ilaif( III \\

H'liimrs s|niM,|

aliT Italli kept at .0

It 15 iiimiili'

.1, !•

-IHC ill ilic idiiciiinicr iiiiisi ayain In

nr nils purpose ijir t.iiiuiiicicr is i.allai lud lo .1 and the pump is i

on (with /.' iliiso(l) until llio i

il. II' A

>i>"iii.v lias ris,.|i III ilic IcmI al wliiili it picM,
MoiMJ. Clip / is ilusi'd and .' npem-d. If ilun- has l„.fn no Irak, and lini<

iK'fti aliowi'd f.ir till' toiionitlcr to cool down, tlurt' vmII lie pia.lii-.illv im

itrnn' of nioic lliaii 5 nun. is olis.
ItTciKH' iK'lwttMi llif two iiadiiijjs If a dill'

It must lie iiotnl and the prcssiiic pii\ailiii|; in llic loiinnulci take
I Ml woen llie t

II .'IS Ihc

M
wo re.idinjr

caiiwhile 3 re. of freshly picp.ired

of saiMiniii (()..S e.r. ai|. .iinnioni.i in 5(X)

Uas bofle l< ,\ pointed >;lass tuhe al«

ruliIxT luliiii),' of the loiion

< ,iiiiiiioiii,i water lontainini,' ,i n.i,

.

c.e. water) has heen plaeed in llic l,li,<„

lit M) mill. lon>; is now allaihed \,, tli,

held

air enters the l<

U'ler .'ind I his is remoxed from the liar< imelei
in vertiial position .iliove ihe hottle. The serew elip J is opened so tli.,i

onometer. the clip /. is ijun eautiously opened to let a (hd| 1 (Il IU(

oi lilo.ul flow out from the lip of the uLiss tnlu',* and after eh
end oi tulx iped free of hlooil .ind plaeed in Ihe liotll

IlK It ,I),MII1

so lh.it It I

under the ammonia solulion. I'lip / is now eaulionsly o|>eiiei| .iiid ahoul I

I)1oih1 allowcti to How uiul er the aniinoma water. If th

Mood docs not mix with the ainnionia w.ihi whieli II

liui so prevents any dit'tiision of oxygen lielwteii the hlood ;ind the air. The I..

IIS IS (lone e.iiefnlh t

o.ils on the lop of it as .i |,i\

tie is firmly closed by its stojiper, the
i

so that the level of the eh

nessme .idinsler lu'iiij; ineanw hiie held

live oil in till' ni.inoineter is not istiirlied. lie

must now he siilimei(,'ed in a water hath eoiilainii

ature, in whieli il is left until, with ll

\)i water at ahoiit room tciiii

volume, ( lue t(

le adjuster elosed, no Inrlher eonlrailj

o eooiniK, IS ohserved to oeeur.

The liottle is now reiiio\ed frniii the hath and
blood bei mes laked and absorbs ( ). from ll

MHorously shaken so iji.ii il

plai-iuR tbe bottle in ihe bat

Iween the levels of elov

le .itniosphere of the bottle. .\fti

I aiK I .illowiin; time f-or iiioliiit; the ( litT.

e <nl III the two limbs ol the iii,inomete r is Ilnllll W
tlie adiuster open to the outside the stopper is removed from the liottle ;ind

0.25 c.e. of a freshly |>rep,ired s.iHir.iled solution of pot,issiuiii ferrie\:ini(ii

plaeed in Ihe small tlal boltomed test tube whieli is then lowered h
foieeps into the Ihiid in the bottle, without .illowiiii; if the ferrievai liilr 1'

mix witb the laked Aft ir reii|serliii),r the stopper .ind eooliiij;, the I"

is ajjain removed from the b.illi .md shaken so that the ferriev.inide bv i iiiMiii;

with the laked blood driv iff llu looselv con ibiiie

sure, whieli is me.isiired bv tlie maiioiiieler.

(I oxygen and raises the

The relative loiiiits of reduced an

1

cl oxy lienio^ldbm present in the

are proporlioii.il ;o the lust and seeoiul rcidiiiys of the maiioiiieler: wlu
reduced hemoglobin tbe diiiiiiiislu-d pressure ( sbriiik.i),'el recorded in th

'I':m..mkI< I>I I vlmnM I..
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atniosplu I ic pri'-surf when llir luiuiini'lor was (i|H'tU'<l. This is done fiy ri'miKiii|.

till' i)i|)ittc fruiii till' tiiniiiiu'lii bt-fini' all llu' lilmiil has run nut.

To (lislodKf ihf t'( )j from ihf hlood, thi- sto|)|HT is roniovfij with the u i.il

precautions and ah.iut 0.23 o.c. of a satiirati-d solution of tartaric acid plu. k)

in the small li-sl tulnv After closing and a'lowiiij; for temperature changes, th,.

acid is shaken willi the mixture of Mood and lerricyanide. and the C()_. tluidiv

evolved measured l)y nuiltiplyin>; the displacement of the fluid in the nianoin.ir

hy a figure (the constant of the apparatus) ohtained hy a preliminary experin i

m

in which a known amount of a standard carlmnale solution is similarly tre;iir.|
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^Maclcod, J. J. U.: J»iir. I.ali. and C'liii. Mid. I'MS. iv. lf>
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