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in b1~ and II TJd.ncr 1n on.atetry aM wa. awarded " Iaobtlor of ~ 

dqne 1n 1m. 
!a I..,. ~2, M •• ~ '" Tulane tfM'ftlIN1\y in the 

~ of ~o1OD" A8 .. ~ ....... t.. till poal'lrm be .W 
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.. arM ill tbe l':tIram ~\ .-_ 0_\1101 0'" the ._01'l0I40 n ...... tIp'a 

(1). 'lbe ~1~ ~1c1olr or \_ ~al.uaalt balM wi_ the voI'k 

of IIrplwl aad INI41 (2.',4,S.6, It '" ... a,,\I\ .. stdna1atM \be bnO-

tbalud. ..... e""",,l_l1I' t.a ea_ aDd ... .,. utna ~ el.tt ........ 

ft.,. tttNDd that .., .~ "~ ........ tollow1ftg el..-wioa1 

ea1ta,til)ft or ftP10ue pot.nv ta \-he~. 1'heM ~ ...,. ..... 

dllatdlm of tho 'P1fP11, ~ 1R ~ nt., ., .. t,1-, .1l'M't,1-, 

COft.~:tOD of \be ~, ....... 1a of .. aloU._tiftI ...... , .. 

Pl •• 1n aft4'!ria1 blf'J04 Pft1l.... 1t .. ~ iISboM tha, t.Nt .. NItPO-­

~ 'be ~ la tn. chPcnio "''-loat. ~'1_ 11M ..... UtilW 
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de •• leMte .', \be ..,...~"1o ~ ~ eoulA be AOtil.W ftf'1tltl.y 
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~ thaa a ~l ~t10D ~ "- .1te of .:td .. lIltaU,oa 11'14 .. 
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......... (~ aJI4 ~) of tDI adnaal Mdulla an 

n1e .. d (Il,,.. & 2$). a.. r ... I'1M 1ft blooct """,0 \0 be ..... 

__ ........ ~_ t.~ "",fIe ~_. ~f;1 .. \Mr. 

___ be ...... la......,. ill .. 0i1M" of the •• apoa •• 

I:b the work of ....... ~ __ " detaU .. _". .. 

..,. ....... cra1 AU of .,t_au .......... Md. 11_ ...... an4 

~ brt'olwd. r. \be .,.,.. ., ~le ~ l' wU1 iIltftoe to 

....... - ~ tt ... ar_ 'fIb.'lob ca- ..-Ie .. o~ 1ft tdo«l ,.. ..... 

upeIl ...... laY. .. 

~ ......... n,. ~ t.lle ~, tw,.. __ 

polaw aM obte1Dlcl .til • ~ at \be 10wl of t.be pofttR"lCJl ~ et 



I 
I:'

 
'* 

f 
I 

~ 
... 

~ 
I 

t 
f 

Si' 
.. 
I '1

1 !
 
I 

"I
 

..
 

tt
 

f 
. 

~'" 
• 

'. 
-. 

I 
I 

I. 
I 

. 
l 

-
£ 

I.
..

..
. 

I· .. · 
.' 

i 
f
l
o

.
 

•
•
 

a 
~ 

t 
i 

~ 
~ 

~
.
 

~ 
~ 

~ 
v 

~ 
. 1

1' 
;I

. 
~. 

iI. 
I 

. 
". 

i."
 

..
 

f 
#

I
.
.
.
 

.-
.
1

;
 
~
I
·
~
I
!
.
 

i
i
,
 i

 
I 
! 

1\ 
! 

~ 
'. 

I.. 
f. 

I 
I 

'. 
i 

if
&

;'
 ;

-
... 

, 
. 

! 
~ 

I 
f
.
 

!
.
 

; 
~"" 
Ii

i 
'-.

 !
 i
i
'
 f 

~ 
I
i
!
 a

 , 
~. 

'I 
If

..
. 
t
i
l
 

f 
f 

I 
(t=

 
r 

~ 
f ·

 
~ 

I
r
 

:, 
~ 

f.'.
 

i/tI
> 

•.
 ~ 

i 
I 

! 
I ~

 I
" 

I 
a..

 
. 

i 
!.

 
J 

~ 
.' 

I 
\: 

j 
ft 

J 
I 

tt 
1 

..,.. 
! 

"'"
 
S

I
t 

I 
a
..

 
~ 
l'
 ~

 
I 

f 
• 

f 
t 

I.
 
1 

i 
'.

 
. 

J 
• 

.{
 

i 
.. 

f 
fl 

~ 
=

 t
; 

• 

I 
r 

i 
I 

I 
~I 

I 
. 1

 !
 

~ 
-I.' 

If 
I I

 .
' 

f 
e
! 

~.,
 I

 I' 
'
"
.
 
I
"
 
~ 

• 
tJf

/I' 
1

_
 

'. 
'"" 

ttt'
: 
I
~
·
 

..
 

:I 
tit

: 
~
 

f!o
t 

,.
 

• 
II

 
J 

'I
 

. 
lo

if 
It

 
i 

f 
i"

 
: 

~
.
.
 

,.
 

; 
J 

~ : 
; 
~ i

 : 
f 

: 
I 

f 
I 
! !

 ! j
 I 

I !
 ; I

 ! 
e

. 
~. , 

I...
 

!.
' 

i ... · 
: 

~ :
 
I 
! '. 

i. !
 ~ I

 
I 

i 
~ i

 Ji 
I 

i 
f 

i 
~ 

~ 
~ 

~ 
i 

1 
I
i
.
 £

 ;
 

f 
1 

, 
I 

1 
I 

~ 
~ 

4!
 

I 
I 

; 
I
!
 
(
I
!
!
 t

 5
 f 

f 
• 

~ 
• 

I 
: 

f 
I 

: 
(D

 
I .

1 .. 
I 

I 
i. 

=.'
 

f ... 
il

l.
' 

; 
0.

, 
I I 

i J
 I 

~.' I
 :

 
I 

i 
I 

J 
~ I

 . 
I 

! 
~ ,

 
' 

r 
I 

I I
 

: 
t 
I 

f 

~. 
i 

! 
r 

&
 f 

, 
i
i
i
 ! 

~ 
,. 

~ 
~ 

. '
 !

 f
 

I·. 
,0

 
cc

-
it 

r 
I 

I 
I 

. 
. 

o 
e 

". 
. 

r 



_ principle ~ (30). ftbta.s of tbttpm,.~ qatea.1M 

~ the ~la ... wtt.h • w~ rtWllhW tJl ti'bc!n O(!A\ribu,_ br 

the pettterior ~al.ua&.. the ,..1~.ular ~ oc>a~ caUdal­

...,... t.1t the O8IIVal INJ' as 'the dorMl 1.onI1t\1tt1ftal. luetculus (n). tho 

~ ot a.atUe, IIHnf ud tona (32 61 ll) INtipna eta" .,_ of \be. tt .. 

~ tbe Id.~ _ ...... bft ,_~ .e 1IIljorl',. of fiber ....... 1R 

tho -.tiel 10l'lll\.u_l ta-..a... ,."..,o1oslee1 da1;a tI10Il cate td 1Ib 

'ft1"'1ow aeet10u 1ft 'Wut low. bnl_'- •• _, ...".... t.b1a .. ~ua. 

~ t._ dUtue de ....... ~t4. ~ ... ~ 1 .... ,*1 _-

___ of tM .. Ill tON.ala ~ .. 1. ..... ia tbe lat.tlral ft\I.~ 

t..-",_ et the ~ h .... t.,.-u.nt 1ft the traumlatd_ ot .. ,... 

~ ... ~leQ to ~ .,.the's. ... ten (A at J~ • 

.... tbe .... ...u. .. __ ertpUCIft ad ~ UUnt.1IN ()6,'7, 

38.",1.0, ,. t.l), 'theft 8Id.8U a 1-.. lMcI1 f4 ft'S-.. t. ~ .. 
~ .... i~ ~oa1 __ ...... Wwl\l\.~ 

~ fba ..... or Boo ad eRn ... (la,hl, I: 4h) Ii"" •• ~ t,. a 

~...a 4tY1a1oa 0' _. ~_. !be P41'8-.tlwtle ..... 

qn. 1. "PI'......w tn the ~ .. ~~ .n. tbe .... tbeU • 

.,. .. l. MP~ ta U. po.~~ dtvtllf1aa. '1M ett~ ~t1w 

IJ!oIl 'b ~ to l.onJ> 'W~ ...... ..,,\en eel .. .,uaal 

... t. _ .... 1a _~ _, ~ 1,.1'01ft J.NIIrileu of the l.ateftl 

"'~t .. U .. 

the ..... , WI'k of ~ and ble a.otd.akli (4S,W, A liT) 

1NI..,ne ~, .. bI'P<t~ ...w a ~ ...t ilba •• eon'tl'01 .. ~ 



,..HUH ad bean ftte. OIl the bada olnUtU.., 1n cdMla iff. tihl_ ~aSA 

de ~_ (n,b8,h', It .), ~11.'Yl_ 1. in Ctt'm\Rft \o.t,be ela •• e 

teaab1ft1 'ba" the JII8dG~ oer.tt.er • .u.tA 'kInt8 .. ...n. eonWo1 fit the 

bleed ,...~e 8IKt be ... rate en). 
~ns \0 ~, 11 ~ ~1_ Jvpothal..uMt 1. ~ 

'br :J.ntra~ ~ or ........ 1. ~ 1W .... 1J1d. 

lui..-. • ..u taU 1. bl.oo4 Pl"U .... eel " .u_ al.old.Rg of the ...,.. 

n.~. Af'teII nth .. ~ \be nne J".~ t.o .. bJ'pot ___ ... 

qat. (b1~ OJ' .~) 18 p-tl7 ~ ~ I'MUlta aM 

bell. .... to be ct ... the 1 ... of "'- .,..,.tMU4 ti:d.1m .t •• tqpe. 

~. OIl $1M ot.Ur .... it \!lac ald.wt_ ~al._ 18 ~ .. 

• ~ ...... JtefNlta •• U.' rUle 1& __ wtwtal ". .... hea.n 

.... 1 .... "1'" 0GD4lt4 .. , .. ~ l"..,... to hrPtIt~_ .~ 

(~.) 1s,..... ~ .Y! ..... t. PVIG ~ .hOW "hat .. 

MOiprooal idd.t4tOl'J' 1ms.eJ! .. UOll fIIdn. ~ .. _taftOl' 81'f4 poneri.olr 

~-( •• S3). 

fhe anl'VlK1cm ot tbe..,..,.t.tts\u outtlov to the bear" .. re­

nee., by d1reot ft11!1UlatJ.on of tit •• ~~ '"'*, .. "" .'t.al.atle 

of the ~ _~ nftlt. 18 c ", __ tat1on 1a tb4 ,... of ... 

OU'dtal ~4~_ (Sk,Ss,S6,n,.,S,,60, It 41). fUM cia. ~ the 

~ot.~~ .... t'b.""~~oo~" 

It. .e fWUteIt neW ... ' • 41tt...ua1 .~ S. d).aM ....... 

i_laW left .-u.:y aarc1l- ia nilllU.lated all .,~tJ'8d wl ttl s\l.w.aUon 

ot ,be rtlll\ mllate I-.a- (S'). !he ~ 41tH_ .UolW r.o. 



., 
the len 81&1 wu c.d1oa~t4Uon, vbUe that tJtoa tho n~ 81de .. a 

oard1_o~t.1- w1t..h Utt..le GU41~ta"on. fbi • • Ut~ " .... 

w.aa at;.l~ to tb.e at_ of ~t1OD of ~~\10 t1bfra on the 

~ iituat la, a IH.ft..,nt.ial eMin« of pOstpmglitJrdo tib ... <81 nodal a4 

1!BIOl.e Us ... 

!be 0U'd1~ .~ to bJpotbalalUo .,bm1at1_, wi. 
t. aoept1emt. UW bee ~ .. PN"!oUlfla u O:~ 1ft __ .. ~ 

pr ..... _ .. ~ ..... and .pr .... ~. !be 1~ of ~ 

I.tw ~ ... .,~ by 0.,.11' ~.n did M' allw t. e aoet1fttt 

~ 01 ~ .pt"..... ...... 'I'mm, DO tat.,..iatlon or. ..... kl 

~ ~o'l_ MIlA be __ • *"~. the:r..,w ~ 1 • 

..... rate 1iNt"$ 00\ .... MI"1l1' due to .... ot ac\1.,.t4oa of .,...~'1. 

O\dtl.wt,e the hean. la.,. :repone the h ..... 11.'" ._ .uUl'Gd by ~ 

pal:patJ.ea tor 30 ~ betoN and ~ R12mlatd._. v..uy.'bfJ __ 
w".. lett tm.aot. ftt'tltJ, ao:oel .... t4r I"lt8JX:tnfteS OQuld be aOOOWlted tor by 

.-ntral lfth1b1tiMl of tord.e vqal ~ u:4/- u1tivaUon of \he a~ 

~. ot.h .. 11t~4t ... have WI«! ~ e1ecV1.Rl AOU-dV 1ft the 

lnter-101" ~ MI'W U 1m 1~ ot ~tUb.U. 4~le~aU_ 01 the h.n 

(kl). ~J .t1Wl~WIIl7 o~necI p!"'CfattUl'8 pul. r~ .... no 

eb.Imp 1ft .~ h~ rate .. pulmt pN •• u;rv. fbt WIe .0£ btAtblt.t.ra-M 

~ 1. ~'bl1' ~l" .... of dt ... ~ ... in \be earn. 

U'""'~. IJ1.ncMt 1t haa t-. ~ that \he ~ .. is ~"M4 by 

_M ....... (27). 

Ift the Utvat. ..... , thee .. d,. no olear eut .~ that 



8 

.".tbal.ae area. ___ , d1:rect liJympath$ttc coot"l OViW ,he hIIU't rate 

~tJI! the t.,. ot ~ocatd1al contract-tan ..... t studt.~· tAU 

lnbo:.ratorr (61 ~t 62) onbulbu rflgul.atS.on ot ~ova.eculalf' fuMt1= ba_ 

tnled tt') OOM"ohorate \be c1~ or a .~th.'i.e •• rd:i~l.M\Qr 

centw 1ft the tklnal MUoular to!'l"!!lVltton of t!l8 ~Ua. Tboret .. , 1t 18 

,he i~.ot \his th •• l. to d~t:-. and to mal.pa the oudS. .... 8OUl.ar 

~'u •• eltc1tet 'by .1~_1 sUmllaUcm or ,he ~~. Dr \he 

aCCUNt.tt ~ or "he _\eftal ~INN pebJ.t ob_q:~UI 1ft the dyM •• 

or VI. hean -:rbe iftt.erpretad ~* alteratious in the pr9f11\ll"G pul.ae. 

Tht; ~ that. occur vita ewt lAt\ao1.1 in tbe 'W.Ip\om1Hd Cd.1Il18 

tOllowtftl 8't1mulat.1oa wOtlU be t.he Nault or ~, ~tb4ltti.o ac\lwU. 

of '\.be btaA. It l8 ~ ~ to ahew the ott ... or oarta1ft 

~ ..... tho 8 .. 1 ... \,. of til .. ~ • ..... 



1. 'Wf£lt!111 I!e!d:!e 
~otqio ,rOOMve we t.Ute4 \0 i$plaM the si4.u.atot,. elee-

tIP •• 1nu t.be ~M thro'tlb a .. U bolo 1n the .o.'-. 0I"'III:d. .. 

Thi. __ 011 t~1'alta ...... to all .... within the .. ani_14th a _allium 

or titt .. daMp. 

Horalfq and 01"- (43) ttNt eMPloyed tbt ~e _thccl 

\0 nud,r the functional ~tft of \he OfIntnl ntItrW • .,.... ~ 

1e vecU\ed with \be o~_ am 4081 .. of tbe $~-d. W~I.t. 

ItA.eoWd1q 11-0 ~ IUb., tbt ~ 11'4nc ~ _.do_ 
bt 51,. Vi"- 1ol'8l.ey 8111 the t1nt \0 brine 1JM ~ta1o 

1nstrta.t, to the Uni"-l staMe ('n) J Cl.a.rke wu r •• pnntrtble 

for the 1_ or ... ~10 i.Il~. !he 1de. lit" aa14 

to t~ bMm etmoe1w4 1D fc1P\ __ Clan ... r~1II fIrow 

~. vh1eh NnlW r.o. asp1Jtati.on of _ up1Pln '-lilA. 

On "'UI'ldag to a.1ta1a, Olarke FfflMftW hU 1_ tc RfftJe.r 

'tIJbo ._ taftfth17 ~1~., J ... Mft or ~ oona~ 

the tir" ~ cd .., n~ ~oa'1". ft.- l"8III1n-

181 .,.... ., QlaRet • Ute, u w1l _ hi. _"t"1.np, were ... 

""1op1b1 ~e ~ta ad~. n 1fU lWI 

, 



hope 6'ftIl at, that tL .. tbnt .~ 't.Mhm.q __ uW ~ 

Wlatul. 1n bwttIrl ~..,.. (S. s..u .. fin __ • .,.,) • .1 

!be ~talc in.~ 1. ai.\-rply .. three di~onal O&ft'i.ap 

whiob .. 'be 1\8OhantoaU,.man1puaW 1n relation \0 estabUth.s nt ___ 

p1aet. '!be nt.~ pl. .... 0'. ~Md by ana\Omcal."inrre of .. 

a)mll. Thriy .... 

1. A bor1a«ttlll .... plane ~t 1. to_ Jd.lU.'Wa ~Ml tAl 

\he 1a~ 11M brI:~ the ~ • .u.toI7 Mati., 

2. A .~*l ... ~, and 

,. A ~ ... platt wbloll 18 ~ t.o "-~ __ 

tal plant ad whlclh ,.... ~qh tba l.n\era .. al u.. 
!be .... bw......unc ~ pl.aau an .'t r1tb' anal .... 

..on ~ ua ~~, 'the looall.\ion eE M\W1It1.~~. wlthla tNt 

bra\n 1ft .-.tel'".- to \he .-. plamGa. !!he ~ ~i.na* fit a 

~ .t~ .... thn. .~ 18 rdll1~"' •• tho rip' .. lAft, 

abow fit! 'belOIt, aM OI.W.dal ()I" natNl to the " ...... t1on of the, ....... 

f f!!PGnoe plane •• 

Bl.tmt po1Dt o~noem.l"s.o bi1lOlJu" 3t.1.mul"ting electiPodu ~ 

~ ift tnt. study. 'The "'$t .. ~ oleo_ode ft. ft caUltt bon. 
,~ OOIIP1ewly 1M\'llaWd ~ far the "' .... na1r1nc tip. Ml 

.. ! TAl .. .' r , ... 



11 

S-lhte4 .-tnt.- steel W1" wa 1,1~t.d iJ'!to ttl1. t~ " .11 to PI"O­

jec' ar:I:PPG.'!ri,atte17 .. ldl.l.iJM~ ~ \he ~nal~. the 1mmla. 

11100 w. ~ htom apprOld:r9!!tt.e17 o.~ _111M" ... otl;.ooM.p at ~. 

minlMa ~l ~(aeUw .1.ct-Fode). The· 1nt~t.l of' the 1ntIn4atlon 

_.~1nelJ'''''''' 

Blft01011o.1 'hI'U1oaUoa .r __ potat. t4 "'1Im.,,_ .... 
f'rom ~ _ettfml or the "as..u~ .~. _ ..... 1d.on ot ... 

ti~ ....... u~W _lid. 111 \he UWl of ftlaulaU ... __ • 

~u. of \be .1_ lftWllve4 iI'l .. ~."i_ ot tla_ t. --:ld1ftI. 
the l~Ml a .... 1100' OCIIIPlMte. 11,.... 1 lit • eaft1t:m ~ tho 

.udal i*l'Ws. ~ • ....,... fOur ~ pa'v. .... Me la 

thi.~ 



u 

~1 

At 4X pbfi __ 4pbio ~ .... ~, A ON·' ~ •• t1Qll: ,lit" 'lb. 

ott·. ~_ .~ ~ ..... ,.tho. 
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Itl _4m' to tnt 'hhe tnrtl:4b1ltt7 of the_ pan~lI. tor the 

bJpothal_" _ aeU 'lte point. 1n ti-. poat,m,or 1& t.enl b;ypothalaMws va 

round. Std.aul.at1Oft fit this poitrt !:~~d an elalt'fttt.lon in .,noU. m4 

d .. i.utoU.c ore_ ••• wi\b tl ~ rl._ in t.he ~ll •• ,PrasSllt'fland tn \twt 

pula ft'te. !be .onVol V81'le~ ~ • .,..to11o pre.lUre of 100 _. J:tg.# 

dtaatoU.c ~MU>·. ot 90 .. Hg., • pul. Pt'"~ at 18 III. ilg., and a 

~ l"ate or IuS pW' mimitt.. PoU(lWjDg rio1_~ft.1on the _lues weft 

e1fltwtad to aqstollc pres8VtIl 'Of 2)0 _. Bg., dianal1c p~ at 

160 .. ~., .. pulse fll"'ffUu:re or 10 m. Iii., and a hea:r\ :rate 01 182 ~ 

~. The pilf'~ ot st.imul4tilcm ~ 4 'IQlw. a I ~~nd 

_a~'.tm, and 10 qcleo ~ ~ .. 

Tb..i.1l\tllatdrm ._ repeated, Wi t.b the lnteoa1 ty and dvat.it:!ll 

'M)A OI">Mtm11t, ., heqwmol •• ot 1, lb., J., and 10 01.1 •• per __ • 

At a ~ or 1 oyolllUI p • ...,ftIl no .~1n tbe ~ 

pswe ... va. MfAd. At. 14 «101- ~ ... mIt ~ qs'loU,o Md d'lanoU4 

pP8_l'J'I.1J'e elltvattd to J.JO/l.02 with _ altr,ntton h'1 the ~ predUN, 

'but. vitb aft 1.,ncr.u. 1a the pulee N~ to ISh ~ lIdftUte. ~.ft \be RhI1-

lattoo"l1 applUd With • fNqu..,- at )S o,eld ,.. ~rd, the ~'\ollo 

and du~U.o r)}'~ "OM to 190/1.40 Withe 1~ in the put. 

~ \0 ~ .. H,. and aft a .. ler~rt:lOft or the h~et. rat. to 110 ~p 

1Id.m.t'M. I .. pp~ tho origi_l .umtllUG at e h~ ot 10 c:rolM 

P8' ~. tho ~l'. and diuWl.1o 1ft ..... l"" to 2ttO/UO, a pu.1.H 

pre~. of "10 --He-.• nd .. put,. l"a\e (Jf 192 ~ tIlm.Uo. tbe Nla­

,t_11' .-11 d1tt~ in tthe r«Ulpc.iflM obtaifMd tt\ 35 ~.a pw ~ 



.. ~Nl .. 10 ~ pel" ~ Wioai.W \M1; the ~ l'G~ 

e ...... i. a~aebintl .. plateau or .,.b.1 .~ t .. It1JmJlaUoa. b 

f.N'r'N 01 .... e ~ ~" up t.e 10 qolmJ ~ ... oat 1a .ti.lar to 

fJN deta11_ $JI"fU of Pets" (61). It w_~ .. ·~ to 'tUM a 

~ .. of 70 .,.1ea ~ MOn._ ift ~ to ...... w. data .. tile 

~.1a~_ 111 ttl "hOse eft •• bNin at .. 



J. _eal!lJJalll 
~ of the ~:ftl't pulq 1ft tIb.e ~. v\.II4I'1 tMN __ 

b:f ... at A S~ n.tr~ ... 'kr adapt;e4w *1ft a ~IIG 

o;>t.1oa1 plv~. ~ tbe pl:"~_ lIdn-o.r & llaht lMMm .. 

t~ on ~ ,~l!tMtt,l\'1e ~~. ~ fli vea :Pt~":!,hle I'weot"d 

or tboPPM~ pul ...... 

fh. p!Mral prInciple ot ~a"10J1 1- u tcd.lon. A elMe4 

nuld aystea :1. <l!ant.ir.Rmua with the ........ and. 1D this ..., tha 

~a1 blood of the GU'.tid U"tml"J'. 'fbe presfJm"O aM al:t.c'a\lcml in 

P"l!IJ ..... i,n the nuld ., __ 1. wCD:1\tM Qft\O the w....... !be 

w ... ~ oontaiu " ~ .~QM -as \be .. 1able _~ .. 01 

an al~at1q ounent briqa cd.rou1t. .. tn. Cl')~~ 1e 

aoidfttM b,. Pl/'lt~. t.M lIr1ttp 1$ td'.Il~ and. 'b ~ volt.aae 

ia ~~onal \0 the JaplW&t tit ~ ~:1_ in _ .... 1able 

CO~Il'-

1'he I.J'd,pa of tho .lMl~~ .. 18 tntm suitably ~'ial 

t.o dr.t'IM the ~oal lal~. A WJdtt1ed Sanborn }I~odol 126 ~Nl 

P~" .-pl1t1v .. ~l"'" at this tlt~ tn the e1rcld.t.. me~­

li_Uon Nsulte in a er1tioally d~ pl~~ ~.~nM t.e a ~ 

__ signal~. 

the pho\~pb cmlli~ or a f1d,p!)S and MJtct ~ 10 .. lhO 
" 

~'pb ~tn .. 11mb" tlgbt. _~a1 bee. The _tal ...,. try ~ov1" 

td.th a .1t' l/h, u-b wide and 1h ~ lore "bro. ubloh tn. Ntl.eeW 



11 

USb' ~ Ye1NlII t~. By -:tnc an .~~~1a~. 1-. ~ ·tbe Ulht 

be .. rz,om the .pl 'ftn~ l'd.noCl", \he t1 r,'~r. and the tI'1Dg11lt~~,;nn ..... 

t~)n the $ij'lO~:t'l_ pa').-. ft~ ph"~t!vo ~p.,. e~)uU be 

bive .t i\l. vm"y at ~ bT th:e~. the l"~ 1Ift:'Ip is 

p1etw-ed !.rI t1pe 2. 



T----- -- -- ------- ----'-------, --- -- _____ __ _ 

mm&2 

fhct ~ _'UP.· 



h. !S!t:,--W!!!!!ta 
!b.is nuq Vii,. 0U'Tle4 ~ on 28 ~ adult oak. Tbe IIlWsiMl 

~N. ~ caPl1.N out ~ local anonth •• ta (~). 'fhe wale 

weN ~llied ulth 0.2 '111.1./1,,.* ot' :tnt.r~~_ "t~l.I":1a, an4 Weft 

Ii"'" tmppleNitAtal 41)._ or 0.1 •• /tt, ••• n ..... _.i,ul the 00 ... 0£ the 

~Rllm.t. Tb8 tv ....... ~t" 8d wttt1cd.al. I"espbtatloD .. 

1_1_~ 1'b. ftI1 .... -llOHd aIld ~ionect. n. o:\~ c~ 
~ ~. ltJOlate4 and ~t.H 1f1tb the ap!Toprta'k s1 •• po~ 

~. !be ~1eM tAtb1ng aM \he ............ adapt.r val;"" co~ 

~ the fluid ~. of ~ elnl~~. vve tin" V1t.b bepariD 

!N4att-. 

ftae ani_l V4 ... plaead in tJle fJ'tmt~c hw~_. J. 

..:u belo .. made u,. crmd. __ til. $~\1:c Gl~. ~ 

1Dto the detn:oed area .. "~o.d aho'q. 

The .t ._ \he ani-.l ot cboi_ t. a numb .. of r~"tu. The 

;rcW8adul\ M. a re13U'ftl.7 un1f .... .u 81.. lr;#t .. ad'wlnta .. 111 ,. 

l;.rp volUll& ot n.~lo1octcal and atM"oanatomcal ,:lata Wla' hu bee 

obtn:1ned. tro- W1e oat. &wenl at.~ of the cat t. lJra~ aft avul ... 

able i:n wtddl .ten.ate eovdlM'ke .. li'lC.lft rOlf tl)~ .. ~tom.oal ....... 

, ..... (€~). 

Ant-.1at ~ .mt1 .... b7 d1HO~ng the r~wr. !bft 

....... r.~ end tl'dt &a~ _.Uon or the fft1n plaoeld :in tanal1a 

for hlsM1G11<ml vwtmp. 



$. !e!l •• ~ P!!! 
Wlgpn (ti6) demnatrated in anlt1e1al ~ll.ttcn mode18 that 

1n~kt1c~ of ciU'dtovnscml..at.r ch~ CC'illtt be _&it f'rr-om altaratdOfttf 

in 'the i)~_re pul.H tnc~,ng.. S\lcb atudie •• ~ th.t!"' III ~ in 

btMWt 1'1._ .~ a.stoUo ~ ~. \baft ~u.o, ttl., ~J.'C 
.. 1f'\llM tftHtlft, 1'8.,... .1. stftJte "f01UMt ~ .~UO ,.._tl'r$ 
.... tlum d1afl.o1ie. 1;b~ iRo"""laI \iw ~ PI"$&.... . .. tnona. 

1ft p'ri;pbm-al ft_""" elefttee ~lo pre..,. _" than ~ 

\1D\1l ·tho al'~ 41.'Madh1l1"ybeCinl \0 tt11drdlb ~1_1ln __ • 

..,.-11. ,""'" v1 .. ~"17 tutGt the diatelio t.md.l tM 

'Pulse pM~ .~1lT ...... ~l. Ib_, ...... a ~ a._ 
ot ~al d~", tme lftUl- 1ft .... WlU ~_ .. ,. JI'fJ$Ul\ 

ct ~ .,\poq wl_ A'ftd win be ~ by eaM1ae acoelerdlCll 

and • lM11'tIJ ••• ~tJh ... l .. .tna-. r.tgur., tn_ft_ .. 1'tIKm1t.. 

fJt 'f'dIJ'iaa each ~t tbt~1l~ trhftt ~- fNl- ~ ...... 

the ~ •• or \be anlt101al. otrftla'blon scbaae are appU..bla 

to t;be lntHt am.aal with the rtaUutim tha" the p101i'U1*fl U .... ~ 

Pl.ext r. tbe ~_ of oadio_.c~ ohanp. ~ an ~ 

1'a the ],)1"8'" nw.t.1. t.., tbI pr.~ ~Nl" t-r~ .,.. the 

~I!'&ph ~ .... ~e4 in t..no .tollGWiug taahian. it.:ra1ee in 

~ ~wre 'Witb 41 c~""t n. in d1anoUc p'1"'eQQN with l1ttle 

.... no lft."o~_ 1D the ~ ~.JJUr. or bfMri rtde wa !Jd..,..W u a 

~_1~ lWfJOMtl. An .In.ltioa j.Ji \he pulH pre.fINN aOblC1Wd 



.daly by a r1 •• in qstol1c pre5""tl _. taken aa ~. t .. an inc~ 

in \he tl1l'. or Nlf~l Ct'mt.ractic,u (~~ 1".!~.). 

An 4CCGlAJ!la\or r_~ VQ8 det<tl'l'1ll.nad b7 & abort..eni~ of t.!.e 

pul_ 1n~. In ard«r \0 __ aA ~._ ~tloa of tM onnt 

ot .. aoOol.ft~ l"~, .. ~ to pul.M lrrt. .... &l ft. 1l8UW:OM ultb 

Ii eallPfiIl ~ a rut ~....... The f'1rft _.ten1n1 of the pulse 

1ntMftl wa$ takfm •• 'the __ of ~ti. .. 

The_.~ :1a ~al ~ .. ~ by a pu1u 

~$ aN ~t.s 111 ~ '" a mtIIIIbe 01 .eoaat lmre.u.gat10ft1 

uld.eh .,~ to ...... ~. d1~lJ' ~. toNe ot ~ oortt.~ .. 

OoiMa (SU) «tt1mulaW t.n. .,.,.btie .,..,.. .,. .. ant! ~17 ~ 

the t-. of ~1Fd1al oont,.ae\iua With ...... ~ UoMS •. ~!tIr (6B) 

.... '1,. I"otml'tod di~ .. ~ ot "_lIP in V_tt-1BU].ar st. 

toll.,.rw ~lami. aU1IIIl1.aUt18 Ul the ~n1c 'GIUmeat:b.etiHd do. 
~ (10) l'lM dllmOn8tftW ~ a~\i_ in 'the 18ovolw.wt8 

2m .. 1ft .'u toll~ d1I"Ht. nella\e etltlll.1laU.on. 



) 

A 8 

c D 
1<'1<; . 7.·--- Jteeordti ohtained from art iti<:ill l ~ircul!ltion mooel illustrating d · 

feets on systo lic li nd diastolic pressure during a wl .If!,e r (x- y) alt,('mt ion of vari ­
ous faetors separatply. It, effect of increasing heart ratp.; H, elIed of increasi ng 
s troke volume; e, etTect of inereasing pp. ripheral resista llce wil hill CO llsta ll1. 
ranges of arterial dist.ensibili1.y ; n, HtTeet of rerluei ll g diR tensiitilit.y of arte rial 
system. 



~l~~ !~*~t1S. 

ft~ h ard S aN ~tl0 N'llt\a1 MoM.one "". tlM t.hf'M 

.tUl~ lateral to tbe fld411:rut tbI'oush ,_ eat'. braia. .rtgtD"e 6 

flhw. twc -"t1o ~ctlOWl ~uab tho oat'. (U.~. ,. 

~J.~ Mplcted bee lift o1dlt and ta mUlhwtmoa "~l \0 tM 

int4ftUl"al l111e. 

!he l.ouliutlon ot v.-iO'U.Cl r~t. Npn.aea\ ... ~t .. of .. 

fMfi_ of 28 anlu18 stUt.U.«l. 'ftvt ~ oiNl_ rept"lufent ., .... j the 

_l.uti~n IJt whlGb ",,'l.tltlld in ~1" r~ap<)nt!h'8. the c1O#ed eJUoelM 

repr~ap .. ,hat y.S.elded a~yt10fl in tblt pulee pr •• w..The 

solid ~e!!J are .... tm.at p_ .u~at1tm tmtI .oeelm<atlon t;>t .tt. 

hatU'\ rate ~n ~t1~tl_. the 'It. e:t'& pointe of e\i!!W.;$:tl(!ft tJlml 

v!1ioh o,~()ftJJOul.ar N8'PO~ onUldrtOt be eUo1tat. 

~ 150 _~l".t. pOints (if .. ~lar_ ~w_.) in the 

pon-t •• __ ph~ of t.he eat .... bMn ~at.e41, ~W. __ 

RUM ot thia lar,. YOltnte to. dau 1,1".t ~"bapll, be~ NPM~Wd by 

~lld.DI owtain "7,P«HJ of re8~8 ~. to. 1& .... __ • of arWIals. 

ft .... ?,8.,,10. ami 11 iUuatnW ttte t~. of fl'f')ap<m8U ttlat "..oMoaiNt4. 



SAG ITT A L SEC T ION L AT ERA LIM M. 

CAC) 

, , 
I , , 

" """ .,'" 

ftGUltlJa 

o PRESS OR 

• AUG MEN T ATION 

6 AUGMENTATION a 
ACCELERATION 

x NO RESPONSE 

A ~ -et-tal ... 1= 1 ~ la~ \. thO' .!!d.d11ne .. aup 

.... _'tI bN.t-. 

CA - eo.d .... _tel. 
Ch ... Op\l.~ 



SAGITTAL SECTION LATERAL 3 MM. 

, , , , , , 
...... .. ' . ., '. 
•••• ~ Nf~.' 

• x..;' ... -
• • x x ,,' .. , 
• • 

ftGUltl f 

o PRESSOR 
• AUGMENTATION 
• AUG MENTATION 

+ 
ACCELERATION 

lC NO RESPONSE 

A ~U. eqlttal flection ___ ~ ,. -. _Os.. ~8h 

the oft-' .. 1ft. 



o .. H'IOR 
• A ..... TATIO. 
• AU •• MTATIO. 

+ 
ACCELERATIO. 

Fr. 8 

F. 10 

rI~6 

~tl0 ..,. .... ~iou tbJoo. t.M .,t. U~Mlcm in ~W 

pla.ws 8 .4 10. 

,.-,~ 

"2 aDd ~ - li"SAld1 of ,ore1 

at - IfPOtha.la1la. lat._alla 

HP--~~ .. l. 

P.-P"~ 

U - Zona inoem 



'lb. aplt. 0.1 theGe "SPOM. ~b1t.4 a wi. Pang •• IDthfJ f8 ~., 

~ ~ of ~" in M3!'t !'~ v~~n_ tpml a~_"~ ( 1'1'111' -' 

t.o 2? ~ ... , of the c€*ntl'Ol 1ewl. fhG l'ant!* of 1nm'twuMlt 1ft pulse ~­

~ ~ed tro. lSO ~Ji cent to 450 l»l" 4«'ltfJt c:ntrol. st4t!1i1.atd.m ot 

an aoU,. polnt would eunt:.e the ~ ~l Pf'Oesuro 1ft •• m1als 

M lit.tle as 10 .. HI_ and in o~a ...... tI 110 .. ita. 10 ~ 

l'hponan ".. ... obta~ ltd .. 111 net, an ~t.ed ft~ 1ft 'r1_ 

flit the ~ of .\1.4a:"lOO ... 

111 the t~.t .... ~{8 of the· \1_ line ar •• ~ at 

OM ..... ~~ with a ~ ~ ".,.." ttm ~.. I'M ClD&e' 

.. tho ... "1_ ct th. sUlmlu a :Hldteated by tba &0114 ~t.e4 

.... UM. ~'t ... 1a the ~U_ ~l ...... ~lMte tbCJ 

~c ..... vl:'h ~. vrit.w.n pro\Mol. .lu ~lod ~ boll 

., to 1$~. t'h9~_t.eH t4b st.1!!Nla:\iOD ... t;111l'm as !a~. 

bl wltat du:ra\1cn 11\ 1dll:1~, and tree; ... in ore1 .. ~ seeoal. 

!be point of lStialat1.Oft te ~oW u a bia_1f dot 1ft ~ .... \10 ... 

• ottOft 01 tb. dl~or1. The ~u:1. ~na'M. d ~i. poin\ 

aft ~ d tt. ~ of m1l1ft1ri41"8 ~l tit) the lft~a1 

u.. 18 a tJton\al plane (A), tM ~ of cUi_tera lA~ \0 .. 

lldAl1_, 1'tP\ lat.$t'al (ILl aM len. 18:t. ... 1 (LL) i fln4 tbit mD~ of_Ill .. 

.,t-. dwMl ( .. ) _ wntral ( ... ) to 'tibo httrisontal S4rO .pl.aM (U).. The 

.....uoal Wttb,.'- 18 bl~04 ~ ...w 1ft 1~ ., ho .. He. 

8ti.nmlat.1on at thai point lrui1culted1n ,~. 1 and 8 p~_lW 

1ft an ~ in ,heptd_ pnau:ra tbat, 11 roe to tive \1 __ \he omWt:4. 
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fM p«ln\ of tlt.ls1;1!tiOll la tl~ 1 ";~J. 8.S ". ~l to the lfttara\'l1'al 

11M, :; M tb the l.tt or the midllMj It'td It .. vent. ... l \0 the nanlonfal 

nrc plaM, or .~;JlI'fti~17 In '"" lit n.eld 0,1 r..1. !be ~, __ • of 

.lbmlat.lon, •• shown 1ft tJ:le fiFmt" WON 3.S '901\8, 2_11S ...... dm'4'\lon, 

and 70 qc1aa ~~. !be ayl1lJt.ol.l.e pre ...... ~ a o~ lAnaI 

or 112 m. HI_ '- r6S .. He_ Whiht the 41astol10 pft ....... ~ 

11$ .. 13. \0 170-. II. Tbe ~ ~ .... 11:leHa1Md ~ a .~1 

-.1_ II!lt rt .. B, •. ", 9S .. It., ., an In.ha. of 61 .. Hg. '!be 

,.1af.t rate ~Md .~, .. 18S blItata p. __ '- 6ut1.ag the nlli. 

,,-.d~. rt. -.1_ ~ as deHnbe4 aboge W<:6 ebkl.ned vlti1dn 

...... MOonde f011 __ the .... et rib.lAtt.... wt~~ ....... 

• b&t~ the ~ ..... t~ .. dtltta1t .. ~t.at.tm. "thw Nlatl"Nly 

.-11 Pl. in dlmrtolle r~~ W~ ...... u tnt ..... th~t OJd,.a ..u 

amount c4~.ViniOh a~ed t.f'~l. ~. 

~ 8 ~e'" the eftec' of ~atl0. 1ft the ...... 0' the 

.... t~bt~. !he .~1 pdM pret1"" ._ *> .. 8,. ldt4l 

a .,.."110 moe_UF. ot UO _. Kg. ad .. di ... lte pJ'e"" ., ·110 _. Mg. 

1I1tbiJt 1.1 ~, ., _ tb. tcurt.b __ at .. tbe nilmlu va «WlW 

.... WQ Wlrd. ... lMNaH ot .\he ~ p!I"....... to. hU ".~_ ... 

~ 1a 10 1IeOOA4k. ., th1tI tile t2te ~ ~ M4 :l~'" 

.. no .. IJI •• :'h a .,..0110 _~ t4 m .. RI. a.nd a dlastolU 

~ of US ... II. 'I'd ..... l.JoPftP ... , 1Mr .. !a the ~ 



~~pr.d4 ~. an ~vat.iOD in the ;iulalf'J rate ._ {~ot_. 1be Man 

ftte in01"'_~ fI'~ a cr:~ 'Nlue of 2hO beat.tJ ~ lldnut4 to 2~S bo •• 

,...- M1~. fh1. ifJ n 6., ~Jf oeD" 1nei:'._ ill- lwW'b ratAt.. J. pula to 

pu1 __ alpl. nr\I'Mled t hMt the t"im d8crtJ&so 1n the ptJlH mt...,-d. 

~ 2.1. .. ::me or' on \be tentb beat after the (g", of 1!114El.4t,ioa. 

A~_ and. ~atOl'" 1"UpQnBe. 1I"0Il. .t4~ation 01 other 

..... aN ah., in t1~ , ... 14 10. In t1~G 9 the point. of n~i;I_ 

.. in the fl'rtftt.l ~ 8.S. 1». the ~ field of '~1* Oft t,.~ aixtb 

beat _ ~~1,tGlT tvo • .,nds ~ter the ~tlnmlU8 wa. ar~lie4 'the 

!All. rft\lMlN V38 1n.etUN4, the hil reepoDft be1rc obta1nod wttld.n 

m ~ •• !be CQn'WOl ,'11" p ... aan:oe of 2h lI'a. Bg. (UtVJ.l,h) J.noreuod 

2.S told tJo a ~ ~ft~ of 60 .. Wg" (!00/140). 1'0 acoel.-a1;lon ~ 

the b .... ,...t. wa. no~ a'btlMt 'he ecnt.a'Ol rate of 168 1"" r4ma •• 

\be po.1nt at stuau.latisll ia t1sure lOwu t.be ~_ at the ... 

~. juat dornl to the la~ ttnotbala.ra10 .. le.. !be pula 

,.. .... ~ .... inc .~tit)D tc iii val_ &.~ il1.a tbe ~ 

pul... A].i.')nctdtb \}'l:1a r<~ ... ~ 'be ~,." ~ in .. .. ft_ *1ob .. M .... oht.a:_ by ~. st4J11l.&Uca. the ... Pate 

tAw .... t.ta a O(~\ft1 'ftIl.. of 150 p. ~ .. 192 ~ __ te, ...... aD 

~ ot 28 pU'~. !be lateto.r of ~ of \hI. pa ........ lMtM 

tbaa .... ~. With)O ~ art •• \be .... _1«1 of tbff fJ'U.If!II1 • 

.. ~ ,,-- ... ~u. PNe .... ~. to a pp~a4UI ltJ'fel, ef.le 

~ ,....... vlU ... ~ ~~.ed t. 'We _ thl'. ~_tft. 

~onally, ~ ¥We tib~ 1ft whi. 'b ~u. 

.. 41utoll0 ~.v .... equa1l7. &»1:1."~ 1.sb ... 1ft tiP"Q U. 
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,. ..... ~ 10 _:mate. bat ..... t.be 0001_10n ._ 21 .. II. (lhI/llS). 

At_ t.. .. OCOlw.tOh the ~ul. ~~ W4U' 4S ... aC. (11O/12S). A.n.­

n1-.tlatitm the pulH p.euure lneNaMltl t4 as m. Kg. (InAso). s.m. 
~. &18:0 d.lanJ,tnt. •• tba't ~ .~ ".pt:>Me8 ".. not the 

1!"fltlfulte of u iftOJ'Gue4 •. d:~ mednll.M7 aott:ri .•• 

1ft the ~~.I'l' 2thWA 11\ tl~ 13. the nella_ ~anglia ... 

WtltiftW With ~~M. In the ~ aniJ.tal a. 'b8~ou ftpnt ... 

...... ad i,flt~ 'ftlfta oaft UM'Ie ~~ •• bf;f0l"'ff. It 1. ot 1a~t to 

~ t.hA' the blJart. ft_ .. ~ aft .. ,tellflt. bl.oek. this u t.bt 

H.1t f4 J.eH ettonlc .,..tbeUo cI19Charp afM11at4d ~. the nella. 

~. !he a/l1Wl1us .. appUe4 W ~ $." ..... U b4tt.-. aft1 t.IM 

~ .. :H$?OMG .. 1lO\~" flma. by b~.\ftI the MJ. ~­

~ o1ltill.tJw to the Marl, toil. ~ a_~ ~(:ln_ c~ be 

~ 
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t .... laMa.J __ 
A to'-lot 1$0 d1ft~ .... poiftuln .. ~ ~~~ 

..... 1.~Ur ~ted 1n. thJtee eats anetnhft1t1G4 wltb 30 I'II/I../Ic. 
of Sod1UJt ,.~1l.al (~). ~. "'.n18" • ...,. \he. 

~UQ,f •• _ .... _tIl :Sa .a.Uq fmly • fW pr .... ~ ....... 

atn_ at ,. llId1aal 1"1. of 20 .. I,. in IMIft v~~. Ie 

uoe1entt'.MlGIP .~". of t.M h~ ft....... ~h.IlMt .... 

~VIM" ~ .... ta1 ImU\hecIJ1a 18 i •• ~ eonvan " .. tJ ot 

thtrt ........... t. ~ ~. tIbl'tb 41'8 ..,18:t4 __ uaett~ '" 

.... wl-' ... of' I~ (61,. 

to ~ ten tbe ..,. ..... aetioa of J'fabut.alt -. tOu-t1ll 

acpe~ ... ,.., .... 11K oat. ... ~ 1ft tile .-..1 ___ 

ad .. ant_ ~ la \he ~ .. looa~. St~t1on of \beae 

poin". pr~ ~ ~ a;11d.J,uo k 1ibA'M ..... 1bM I. 

t!.p.t't •• 7,8", ... 10. .. 11 .... of ..... tal.t 1.5 .. 10 ... /11., ... 

~ ..... .ubw 1a~ ... , tit ~ "_ aarotld ....,. 

.. ~ 'bf WIll' 01 t..b8 t~ _10. ~ &GUV ........ ,..aD 

~ate4 .a4 \be ...... aa4 ...... 01 the ~_1Cft .... ....... 

D .. ta_ tM .. ~ a.s IIIIIJ1a. fit ..... tal ct..,.. .1n~.tIll;r •• 

~ at ~ .... ~ the.~ ~ •• ,. .urat.l.cla <4 

~ ..... ,.Ha'.l1ftft .. .touDl to be • t'Wlo\1on or t.he ....... ot ~ 

___ ........ ". \1pOft .. roa_ of ~~ .. ,. 

~. \hit Sa ....... .,~ Dt 10 .,../1,. 01 1eIIltAtt.al OMIIPle\ell' 

...... tbe ~ Thne"·~ llouN .1111." tIlItoN .. 



~ had ~ t.o eo· pw 0_' of the pr.a.pr&NM le.1.It ._ 

futtt~ n0te4 thwIt ml~' eiTd.l_ ~!t of the ~'le W~ "'0'" et­

t.tl"fe 1a ~ actiOft. 

An tllmi!l'lp1e of tctd.8 ~ 18 111lUit ..... lied 1ft ftpre lb. 1'lle 

~ oiro_ "pre .. ' tho aotual ~c and 41 •• '0110 proalllilrf.t take t.ro1I 

a pbftO~pbiC~. Dun. ~ GMttool n1a1la\1i,J! tba .,noUe and 

tia.toUo pr".~~" rON wltm a ~ A~U_ of the pul-. A\ the 

1d"l'Ot\f, 1/10 of the nona! cmeAbilUe ... of Ie.tal (3.S ... /rg.) we 

1i'Nn in~te.ri.a~ •. .., 01 t.1'l8 <mrOUd tat..,_ !be .tll1du .. ,. ... 

~tG4 2 ~. ~1lI ~ 11JjM'l1.0J'h flu.. 1ti . ..a.aU<m raulW in • 

-.aU pre.,.. ~ ... v1~ Ut.Ue a~tat1.Qn 11t 1'.M ~P1"8""'. 

W1thi1!.t r .. __ * U'ttJr tho :blJ.u- tht ~ hac! "~ to 

80 ~_ft ., the .... PH~ .. lfttl. 

A ....,act .. of .'"~w.1C .1 .. ", wwe ~ 1.0 tbt 5lI4ul-

1ar.r ft .......... or thi. CU" ripe 15 111ust...,.to_ the "'" t14 ~ 

"'~MiI .. _l11tUbtiDI tMaarr«Nt t..r •• 8l'14 at'W ~ 1ftW4l"~ lal .... 

\ian &t W'~t$l (l.S ... /Ks.). Altht'>Ulb the card!.oft.4Ul .. l"'&."·Wft 
IllilbtlJ' ~-... ~ t.he iA,Sect1., III :ri86 in pd.M~~1lf to 30 .. Ith 

... \in e'bt41M4. the d~ aotlan lAl'te4 tor twal ... _~. fl't.1s 

is OQ~abt. .hcr~ "1_ \ban that ot the ~.lU1l1e ....... . 

:a. two _". the hl.,,,,. or 20 ~./Ia.ot 41Ph&~~_ 414 •• 

al_ tI:e ablU...,. w ...... 1a \t~_ ~ ,.. the .-1". ...... 

~. Me 1. ~A4 by MJ_ .. tud1es 0J1 the _, ~ tb1a 1&bwa­

....,.. 1lIh1eb OhfJII timt ~ full antltnhe\io doe08 of alpba~ro~ (100""1.) 

... not ~u ~1 ..... _ of tb. w e1eeVical 
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'"""-OWl ~ .... cIaMoIw\ftlW t.be ... ~ of the ..,.. 

'balulla 1a ~ «J'IIIP.~~. ~ 1nt..I"1 ..... t. .. u to 

ita ~l .,.. that o.rd1tna~1" .,-na ... lbd.'WId ~ '" .. 

.. ...stnt Meba1q11H eapl~ ... the ~l. ~...... au at'*" 

............ eeelulwly Ifill the f1nt. Ua .. at. b,Jpotbalud.e ns..laUoa 

... ill' ~. the :twee ot ~ OOB\....uon w,l .. _lao ..... 

ktpul_ ........... \0 ftn "'._ .... ,,8 t4 n1-.1.a14oa lewl. 

a. i.nCI'ea" tOlW of .,.do11O _jeoU_ U \be r~nl.' of aou.­
..u .. of the ~tbet1c ~ord.o Q1l"18 ., ,~. heari ... 1 • ..-

. the neali of iner ......... 1 ~ h~ -,u.'. !he lat.. 

,...Un11\)" 1. PftlttiwJ.7 .11mutef • \be .... (1-4 .... ) ~ of 

V. I"Mpot\M. Ueo, .. tM eeoNtd._ of ~ adNrml ~ 1ft .~W 

... NIOb1,. 'be heal"\ bJ' 11sa __ \'bt ~ ........ 1ftfer1 .... 

... , the pwp- 1M .U11.~ Bu. .... ta also .... ..a ht vcm14 

... to -..cbft tbe ,..albS.lS. ..... ~ 1a pw:1pbenl •• ".111tmtft ...u 

..... ,. the .lawW ~ _ ...... . 

1Id.a ~_s. 18 ~ ..,..'-4 ..,. ....... VGI"k of ....... 

aDd ...... (M), .... 4tnoUJ' ............ Sa .......... ~Jl' 

~ .u.l.atia 1D tbe ~ ~ dOl. D .. tMiI' 

eanol __ iba' tM .....u... ____ -\1- wtd.fIh ......... bfpdI.l .. _ 



!be __ .... \10 etten .. etwial ~o ___ ].at1 .. ,. 

e ........ '* I'.tIler .\han _ ... l.efttioa of ,,_....... 1ft d.7 .. 

IutaMe cU.d the ~ rate lJlOt1Uft to abo"fe 20 PM' ~ at the eoatNl 
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