
Boston University

OpenBU http://open.bu.edu

Boston University Theses & Dissertations Dissertations and Theses (pre-1964)

1956

Changes in noise-maintained behavior

following septal forebrain lesions in the

albino rat.

https://hdl.handle.net/2144/14222

"Downloaded from OpenBU. Boston University's institutional repository."



~'~A'I~• mava.aawv 
'VA~·M'J~A~L 

~Ill &If BO'rs&rtWaQUIBDltBH&V!Ga 
.-OLLOWDTGLs.,.. ._._.WAL rouauwr asa.. 

Gfr ~BAT ,, 
··--·--··~ ca.s.,.. ._ •• ..,G ... -.~ lM- ~.&. .• ••• 'IW~•uv. ,.., 

---~ . ., ... 
-~~-JMI fW tile de ..... of 
--~..,~~ 

ltl6 

- ........... - .... , · .... "\ .. _.~ ";\. ~ - v 
~M~ ------- . . ... .... ..... """' . ' ":' ...-. ;- - : :. ~\ ~. -- . . ' --

.._r ... --- ~ 
: . .._. 



A~~efl 
'hy 

:::' .-~ '- ., 

• • " • 0-



··AfpH!ddOfl \$..,,-._.tit P~ettcfl! I •. ~. ~~ fio matte 

Jfbl.o ....... mttaMil•• 

-~ .. lQiCJN,·t·· W'•u f4 --~tt.-.. 
•~--• hya.-t.t•· uuw~ '-" -.. ~ nee&w.4L .T• mv wife .. 

. . . • .,..«alute···· ~ ~· Me:rt·l~-- ~let -'leN•-·~ ~ --~ _,.,. 



, I 

I 

INTl\Olllf~'.\OOM ~ iUi'VaW.Olr Tm£ U't2BATVlUt .... ~ 1 

. &~ .. e.tien ~/the Pl'Gbl~m .. ,.. ~ ,.. .. ·•. ... ,. .. • . ., .. "' ·~ , '*' • ·~ l 
. ~(l!r~ ~t~l Orie•ta:M.Qn .. .. • " • .. ., • .. • .. ,.. .• ~ • 2 
lUtvlew •f th~ ~tte:ra:tu,3fe " , .-.: •· t .. "' ·• ~ ,.. .. t , • ~ · .. ~ ~ a 
·~ •~(t,.lea ~ be_ :taveatt-~4 .. .• .. • ~ ·~ • ., . . .. , t ~ ~ 6 
ll.• el~va. at B4.''t~1Uteta~•~ ........... , . . . 7 

~'l'HO.OLQQY,' IJUID l)JtSJ:O.W TBE ~~ • .. ~ " . ' 

Ths h'bJeots "i •. "· .. .. ~- .• .. " ·. , • • • • ;, .. ... ~ .. • "' • ·~ ,. • t· 
1'he Aw~a~:.:··· " .. +. ,. ., •• ~'.; .................... ~ .• 9 
Th~ •oplt of · .··. ~r•• f t.· ~·j ~ • ~ ,. ..... • , ........ ~ 11 

'Sag~ 'be.ha f ·o,. :ra'{)se#:vatt .. -. • • .. .. •. .... • • .. • .. • •. • • 11 
;m~e;t-U.w~ 11 ~he. nol$e ... *.ahttabunt hek$.~.r 
e,.e~t ... ·« • • • *' t: .. • . ., .. • , • • - • • • .. • .. lJ 

:S-e:dla! Jlt ~ a1<)ih. '*ter£~~eaf\1e ~l:'iment. • ... 1 ~ · 
~ l).e~gn the ¥*J~l!'~ ,. ~ • • • • ... • • ... .. • • .. • 1, 

P;r~opgattn condUlGnbiS FO~~dwra ~ .. • • • .• • • . • 1 S 
Jwtstcal .,,ae:~dU:.rt:t .. .. " ., "' . .. . • .. . .. . . . . . . . 1 s 
Po.slqpera. v~ fttu.d:y f , • t: • ~ • • "' • ,., ~ • " .. .. .. .. • l 6 
'C:iolttll'~t1.a ~ ~ • " .. "" , + ,. • " .. • ... • • "' 1> • ~ • • .. ~ 11 
ai.atolttg!e~l stud1 * + • • • ~ " ~· • ·~ •• • • • -~ • • • ,. • 18 

" 0 J.JQt' .• . '1\E · ltTi 'I! T!lf S ER~ ~S ......... ., .. • • • • ,. • 19 

:::.::..~~U;N~~::Ma~di.;M·;·.;;.;:r~......... 1
' 

pe:r~t 1 . . .. ~ ~ .. .. .. t··· .. .. .. • .. • ... • .. .. .. .. • .. ~ 19 
~spell'• · ~$. ., Ji' .., -. "' .. • • • ... .. • .. • • .. - 19 
Q:OJlt:fot ··. ~· s ., • • .. " ·.1 • " • ~ * .. .• .. .• .. • ... • .. 24: 

~21'i:raent . 1 ~he N'ei$~ X.t~£~ren~e llhqt~1!iment • .. .. U 
mstologiilal tully • .. :;o··-i ·-t ··~. \ ~ .. ,_, " " " " .. • •. • " • .. • . 41 



aullt.A<41'1Jt,'DY A~ 
···~~~··. ~~ 

A_.~~~o: • "'·• .... -K'-~~,;.&1.- ., "' . 
ll 

J2 



..... 
L CVMlfLA'ftVB LA ·· ··,Y ltlll\ aroua ~-

PaS• .... P81 . ~l¥11Lt• a II .U 

& ~-·~· .... ~.-~ PaS...,.~· . · SBAfP~JtL'I; SIJ . H· 

:a. ·CVMVLAUVIIW ... ·. , JfO!\ .._ -~ 
~·\411'... .... ~ltaltf• • • ., . 

v~ P.f' 111 ----.~ au u 
VL .oa a.uo...,_~ a ss. 
•• roe ~AI.· .· auPOMsms ·-nau m'* 

uaJ*aa.-s.mw · ·T·~~·--• rtt 



·.· ·-_-;:-·:·:<~-··· ·.~----~-~..::.·:,..:~ ... --. ~~~~··= .. ~~-4 

J 

l . ._ 
.ltl~Uo ~ 

' &. ~CII'AP~ .. ~\ISSWU'ftft!l 
DAW 88Aa .~-~~ . .. J 

''· 'BATATWOUDII___ ' It 

. : *,. Pe&WOPB&Aftft- 8A'ftll0. BAftt H U. . . 
a.av.a.~t.tn. .._, ... .._.~.,.41fa .... 
•• 19, ... ,. '' . . . • 

' ' ' 

:: 4.: · ._,~mts~.B8MBM'fMfi.-.W$tB.S .• ····-·· . ' . . . ' 

.·. ·I;~ HIIOPDA'i'IVB d-DOMa llA-:t...., 
BA_,. B 16. 8 lOt~· R tl II 

6.. .. GVMULA.Il¥$Lk :aJ'Gaa~.-. 
Dr~a~fiBA ·•••··. · · · ·· · · ··. aa 

. . 

.f... PH• .AJIJ· POI'J SlAmS I'Ob~MAlRT~ . 
·USPOBB CV:a.V · ~ A#. e._,._~--~ 1k 
OdDilrP•~ ... ftlr., tb ftne-.Poato,._tvelv. :.::: = :-:r--~j) • ~-kf6 Pd.,.,.~ It 

a.=.~.:=:,. 
~- ft • ._.~ .• , • .,* UTt oat M 

I. . 1¢018 MIGJMII. ~a ..... Uftll., B.ATl 1$69. ,, 

l·l·~~: ...... l\A'fll . · · . ·' f&l;ol V~TAU DJW&Il'IY 
AS A NllGHI'.At. OJ' W& ltO••IdlUJI.iPONS!tl BA*fS• 
UltBI6 J6 

1 



·~· .. . T~/f~1'!'''~i#.,Wj'i£!.r_.---~ 2D¥'"·~JS¥.-.'4i- ;s;:.1 .. . ' 

~o.- flAB . US J~B· "ftU.rt'AU ~y 
AS A PlillCS!fr. . _, 'IBB ..,.O»SlUJIP- ,t\A7la, 
Ut'• Bl4 .. JY 

sa 



. CBAP.TSB.l 

Bft'ilo»VCTIO!f . BBVISW OlP ftiB !dmllA1JRS 

htt~ . on tt~ the .J)~fJ 
. . ' ·~ ~ ·-

fte &pe:tl~ •• ·.h-.--..... »~~,...,. of 

the ••• of l'$1ltm• ot a.l kipp~• • •~ age bet-..~• o~· 
al'bhl& •to• 'Ibis- pftlbatu r~~v w.tk was Dtie~ lltfW 8R4v ail 

kb¥1• .... -~~~••~oUow&as .... 
,.._. '14}~ The MppoeamJll•• tb&-oup-. 

loJata41Ml.t&qe IP~ l .. ~., •elMtJ4 to the·~ nJha cd·thtt 

'-*•tmf1tt • 
.... ~.w-on:... . .... ... , ........ -~·-'of 

tlu#~~~ u4t.n · ... ~--••ae~.-*' ttcp~ 

_...,. . ..,.. ~ .. · !0. ~\YWI' a tb&t-dett~od'-4 tty Seq u4 

._ ·(4 .,.. -~ · aaa4 !(fl a__,. til H$Jbaea whkh mlaM 
' . 

loolfiybtt ..._,'*' •• · ·· ••edlll\'1., ••••.,. tGi ...... ·~-~ · 

•· ·--.i.t' .......... ·~·au or · · _ _.. _., u~••., -a. b•-'*~*'Nt_ .· ·• <fill' .•• ~· ~•w.•d-fm. . . .Wit .;v"'""" '"'"'~ 

wtao• .......... of tb •••· ns~!Qa <t14oot t'onlt ta •· iJflal hn••• 
....... ,,j> 

,._ __,_..,....molthtt dieee ..... wua... dele~•• of~M 
.... , • -~· ae .... , r---hyfUQQitl.., waa ...... m ... 
OUd\Ur ~ct .. aee of M¥1911'ot 



•• • -r:__ -----.. ___..------ T"* 

a 

89•»!! A-e~a ... ttou JVl./1.~-il. JftttcH\(.".'IJJUS.ii.F ... __ .,ItiJ .... 
·, 

····-·-·-- . .ttlle.,... ....... ~ .. ~' ...... 
· lbeA • ._ ••- otcm .. ff),. leimdatlt).- . ...,. Ill)~ •~ Ct)., 

....... H). ..... r ...... -Udoa .......... .. 
-~-Jr~.-.~~ 1 , • • • 

. ~-..pt $oileCt·--~a of~J--. 

Wbieh&n ~ft'd-p ........ ··~ ... ~---·~ ..... 

···(l--"""~~-·~&p$Uf.Q..., 
nbewa of tM :p~•~• · ftJn.tc el._ ~ lQ ._ nptwa • put 

·~i·---~--ad·. ---~~ .... ·~-•. ~ ~--~ ··~ ........ ~ ~'behktil··--~~-
"~···' ......... ., ~-leu g the ............... &.~.- ~-

11betslnmthe ~-el Sola._fonta«~---~·a.a. 

-.lfil'maute~o~a. · ·_,, ·· ... ..a•a.~-$·Ae•~--~~ 

..---~--+~tlmdallmilflll4 __ __ 
padtftlihll~---~ ............. llfto~ 
••--· •v••• .... . ..... I .• ,... ~· .... ._ ~··*' ..,..,. ......... ~~~--At-. a..-~~ .......... 
~..,. .... . 
&e•lew of .the Lt;te .... &Ye 
I .. Ul:~: f1t:arW9!fM1 ztr •. Mllit1- -~ &?ll'\!~J{! 



'I 

HIPPOCAMPAL 
COMMISSURE 

ANTERIOR 
COMMISSURE 

SEPTO-HYPOTHALAMIC 
TRACT 

NEO-CORTEX 

CORPUS 
CALLOSUM 

MAMMILLARY BODY 

SEPTO - PREOPTIC TRACT 

FIGURE 1 

_j 

DIAGRAM OF A PARASAGITTAL VIEW OF THE RAT BRAIN 

w 

-~ 



... 

• I 

'Ill# ................ ..,.. .__,lU..,.. tit ~~.leW--- 11114 
~--..-. biaJiq-~~- ---~-Vl--~--vttq·~ 
ftw ··~. alatM ~iq*ohth .... '-paapioat at: $We . 

ad .. oftb ..... -~-.-ii .... ,. ... toPHdt•• 
....... _.~_.~, . ., .. ~~hs ..... ~ 

~ .. -~ ......... ~., ......... -~ 
dtwMp~. e:e.e.Uettofi'~*W~Iatleatl\• 

tM~.:ta .. be:U.'ti~*' ~ta· M« ~ llfl) Q\fe ,.,.~·eat ffiUMdq. 

a..,~_, etee•m. 1ll'De In--a tbe ~l ••at• ••~ .... 
~ueA~~-~· .. ~•te•t~~u 

. ,. .... , ..... •«••.., .......... ~ ••• ~ • ..-
. . 

R(lloa •••~Vlu · ·ae ~ •t. 1be out~taldas ~wen ...... .._."_ ~-· ...• ,~~·~-~~ ...... _._ fher~~ ..... ---... 
~4br *-*~ · .. · . to Ike twUU.t.dGSlOfal~ ujted 

~···~. · .. · ....... ~-·1#$--$11$~ ........ 
--~. oa.u-.~-.··. teoa .... ~t4mr.8md .. · ·. •~ 
~ ... ~~~ lt~Bie .... thCfqpe~ 

~==-i:.--::.:=.:.-:= 
~«tUhha4aut~~---•~~ V*Su.,..~ 

I 
. I 

.......... ~---~~JrtfS.'ftiftOtd&~~-~ I 



f i 

· .............. ,, e A~ . ~~--- .._ i!ii,_ s-t:... ....... dlllft~ · · - · 4'!11-.~ 8.-.rt~<r~~ -...!! u-........_. ~6.-vu¥ .• , l't'llf~ ~-.,.,... ~~-""'-~Hll~l'IJ -~ ~~ 

tll..,.~•-~4e._ bl .... ~~$16e -~~· 

-._.,._, .......... •r•~· e, ._. ·fi~..U dpl·fll·~ 

._,e~ukl. · .. : · i"* ... ~~fltr"N44t..,_v..s. 

mae .. ·~me. .-filu.t·,~-~~ 

---~·-·--··. ·-~ ... ---·~-la-b~ 
~?-~!* -. ..... u. oi._SNI . .-.,.,"ea~eel~ 

l!tJt ll .-··Jk',-*8 Aft1mab1lf; ._ eee-.t ... ,__ •• 

~_, ••~ ... ·-.. ,..,..-.~,• t, u.. a.. e, • • ., ... 
._., .• .._ t tlwq .......... ee ea••• h•lM•t."A 

a. ~f61'••wJ&Mthe:r~•(it., .. .._.ti__.Md --~-~-
...._ J,f ..... ~!M~..I! ll!'li~ · •. · ~-"'""' .#.~l ~...., .<!lf.....b~ ~ ~L.ioi #4!11-!l<'llriA•"* 
.-~ 9~~.~~- . ··,··~~v:-.,~•--r·~~tpt···~~-.. ~~ua 
__,, A~-:WM-. wfltoa~aet~-. ~Lt -·~· 

-i18fti'···· ft4tb~S.-~4faplfi~ fta~ ......... ~ --~---·· ~---~t-- ~--. ~., .• 
. ol'~-. h4jcal1liJ~U•., ·84~~ 

·~~l-«Ui ... · -~~-.. -~~~-

. -~~ -~·---~' . .,.~, .............. .,.._' ·· ..... --4 'tllfm>.l~ -~---~ 
...... ~tlad·-- . -·--···-·$·-~ ............. . 



. - -~- ..... -- .- ... -----.--.,.~~ 

'-•* ~· •••• ne•am~ the,_.-~ t~tatt~te ... _.. .-aep•t 
-. ••. ..,14t.ea.om ~ ~.._.,..,. ....... .,._~. 

41~41 •••• '-••• ·of ....... ~fiitft .... ~ ... ---. 

·1\•lHl~ ·.a..~.a .•• ,~ ~ tbo Mm.O Cl .. ._.,. lltd 

... __. ... s.. -r~---... ··.· .... fi* .. - cu. ·.•--
-~-~--,_.,.~ .• ,, ................ ~ 
.. -:::=r.:.:==., .. ..u. 

l\q ~ ... · .·~. . ..-~eta • .,.,.,... p ... ttqe aole). -..tteeei a. 
.,pttuaifl·a·_.·~••hwl~ ·~~-.-.._ 

I ........... ,,~ ...... ·~-'* ·-~~-.. ....... ; ...... ~.~ 
·. . . . . . . j 

~···~' .... lett.· . .,., . -~· 
'~he'~~--- lfAaW&'J.~~- to *4V ..-._ 

. . . I 
.. ~ ... Mtne~ekt...-UVbf to...-t.Wf$11~~-tii.• 

•tlhM.Jtrd~ua'". D.4.Utle4tokft~·~·e~f"iJ.., · 

Jluc4tl¥J ..... ~, ..... ~ -~-~---~--~b~ .. -
. . . I ....... ~·et·~---'-~-·-....-~ ~ 

. . . ..._11d--......t! -·~ . . ·~-'* if, --If 81$.\YU·~TllJ~ihe. -v~• ~,-.,~~the ...... ~ to ... 

~-~·tl~-p· .. ····-~ 
~a ..... ~ atd}t AMC«A4 ....,.. til -'fil-s a. .-otffl&e 

$e.-se-.o•the .. · ~ hla"fl• wu -,·-...~ . .rae W.• 

.,.,._ ~- ·af a Ulfe WiaM ~ advltv• 81101114 Mea eat Ulft: 



' 

.ai'.....dAaA• :IIIL ... .~o Mloa; -~;...tt ... ..a m..a-- L- ~'-'!&.!lit,... 
~~""' ~ ~""' ~--~~ ..,.,.~tr v~ ~~ 

Cll).ofle•d ~- . · •• · Wtlhiaa • ._,.lr ~4~ 
-~ #U~ a.t~ ~ $w.l.,, a~--.... M~8, _...be_..., 

**'V .be ••~•" ttle· AmJlH!~iato _. c dl#•mmlf*iw atbmdtw Mill• 

f~:N~t'• 

.-~a-. ttS)-' . ._., f.l·&l!aaft eMdl-.t£ ._ .• --.. teve•• 

~~---, .· .. --~·t.tptlt ...... IQ;Jbeft ~­.......... ~~-, ... · .... --...... --~f -...-.~fdHl 
•• D&t .:a••teat ··~ .. it\ •••~ •• ;mf •• ,,_,.., l#om a. Mimalfh· 

·--········~·--·' .· 

-~~e,•ue& , ..-att •. ~M---daMe ... lle4·YM~ 

.u ,._ ... ,.of IbM .. 1 lt.Ji'~Oth• e~el* of the a,....__, 
ae ·-••4ule*': · mr.-¥ 49. •• ._,_ .... , ~'*tt· ~ 



••'"' --~~ •·~~~~·UIJII. tbn,v.J"tho•• of41am:iaiaathte ~ 

a.tee ~ ~ Cli, u lls --~~ Lm.ater, ad 'W~tJt (H)._. 

~--·'*"*' ·,offoodaalfttataecl~- ..,b.-~ 

'J the pd1'iq eftt. C. · ..... fCS* Wltbi M \\t$Gd-.e4 8tbmJlu«J . 
tVG$l. ~-~~ • ..,. ... ~····· ··-~· 
~utile V. Mfa.·-rt~r U ._ Cfit ,__. etal UH4 the ame.,. 

~ .$ hi' ..... 414, -'•• .. -.,a-vetL· ~ ~- •• , '9iU 6'm.e 

wt• ~,._. &esu a~~-

'*'•~tm~ "_,. m-. a..- ~·•tv~ato&T•ae.ot 
I 

·~•.•·Nfd. ·tetft .. · ·r~.~*'" .. w•Pft*D;~lled$~.~· 
~ .... ,_.'Yf*e mteut&a.~a ._. ... ~- ne Gf 

_.. ~amatll•+-~b*~* ufatpdby~~ t• 

~,.,...... · ....................... ~.twa. 

~trthe tn~lty.la · ct._lltM ~ Qtievt.-able· .-ce tU 

..... ,..,., ... "- ' - .. ·-~ -il-*tln. -- befm ...... 

~C*'*'* ft-.._.~ ._ve;'*- ·nmM~atq•the ..-·~ 
I 

'* --.••u••~.-..~a_...,_..., .,..._. 

I 



CBAPTDB 

NftftiODGLGGV . --Ctl' DIS IL~~Mmft 

-~--
• ~-. .- ta • ..,_._. w-.ll·.-*t6tito ~-

~.,.~~ 
~ 

' 

a.-~wu.aeolUtH .... u.~ 

De~ ~it.mtt _,._ · · . la w• II &tau aU 111/f aM Jill*~ M• 

,_ ... ._,._.__. _ -..,.-.~~~ ~the f.oart·.uptwo U&b• 

--.~ ftten.-.·•••••·u.a« ... ~at.-.pNlttw 
-~...--~~ AW~WiNQJ~·~~-~MOlJwu 
~---•--+••~t~.aora~...._ 
JFlpeJtea~o!IM~ .fM8te~eollhe•~ btbl·tke~ 

.OOI!l, ---~·+·~· ~~t ....... ... ............... U1114+ttl.~-- ...... ~ .... 
~~·--•••wv• .. ·_ ~ --~~-~-"'"".,..cv••• 
poua --~ttl QJ./ffte*'. 1!a. ~ _. ._....~-. G.t··•~·OI ._ 

__,)._. tJr·altt.f ~..-" ~ Goueq....,.. -. ttotte ~,.. *-.-. 

~~~Jd .-•.. ~e-. ~••· JUO.·•St.IGO-erl••~ 

ift.aafaoeu·~••H ........... .., ·~-- t:.,_. 
··h_ .... ···~~;··~·- ... 

~.__...._ ~4 . .,.. -. eMU"Olaewu.oa~ ~·-•• 



10 

IGURE 2 
K IN SKINNER BOX 



r ~.- -~ .. , ·--""-~ ' -,--

II 
I· 
I . . 

~-~uff,....lq~ .,.-..,.._ . 
the notee wu ~ .• _.. •emf•~• ·an«tbe ~··ot. ··' · 

. -..a. P*liet d ff~G4 •• M..,d ·eo tM .... fGIJ.Gwtoa :t.ld'w _.,., •• · 
. . . 

.a 



II 

_,... ~~· _. a1Jsa<=¥J1a .,~.-.~.·by a plu w lflllm• 

f4p ~.tl.vely. •••~ ~s we•elaat.-<t by a •~••• .... 

lil'hlllll&M ,._ ........... •i.....SU .r ......... _..... ¥&lrit!> of-· . 
bd ••• alp.• ... ~-~r:re4 a.'*···~ ..... '*he .,~ 
hortel W6'J'&\ St~ ft4 $ ~ !lrepMJhm.tt« thea~ .. lliM 

"' 

.,~~t,fa~!li r''"~~'"-·4 ~~ .. ~!!~,~~-' , ., ..... ''.". •· .P ! •• -..3.,, .. I...L ...•. ,J,P{ .. ~ ••• A .. L.-.. ·. tdl1ii!U., .• I 

ftt• •• lb# '-••~ _.._, &! ~ ~~ .IU ~was 

. i$ mon •le$!l ~q .-. ...... ·.At~c•l4lOS 
• 

~ ·)e ~eta..,. "•it·· 'fttt~ s~ be *'deo~M iO ael•~": 

.-~MD~~· TWo:· 
1

.,. of ~.lhe ~-•••• elm:tseac• 

a ne:ptue ~*" ~ · ~ ·upaa, ru ftJfst was atmplf lkolewm 
aotM ~.ursevet ~a uM -~tft .- coa• ... .._ ol hwit P"l•*• 

• s:-. 

• tua f4l. tcw • Mtp . .-at utM. 'De: U.lt• hvd •·•Web the: --.t 

~ e~oemutudy . .a u cMat4ve4 as • ~ tateutctr.-

YM ~ .... .,.of the d'feotl ... ¥1# ·of Ulie waa ._ aaaev 
-....... ~ ............. , ...... .,. , ......... wbt•h 

~·the Plte d11 .'lb. ft 0.. ~to IU!tA the_._ aU 

-~ he• .aeeavo tes fb,e uale u • .....,.~t of the -~~ i"M• . 
. 

~~ .._tl«le nae · ·that the _,.,.~a hJP"seulet;ve 



II 

~ ~-~ dftd~ kl a·l~:r ~ritkal fl$l$e ~'*' .a.ta 
I 

~__..lll.tlfl =(toital.tiaelbef&eift WlliiODfulto--

tuaotR~ ~c~· . 
~e~!se-RJ.N~•,(g~tj'~·~'''(~l&eSSJi:f~ 

fttll·UJ•~ImMt._ a -~··• ... ~L II ••. ._ ... 

e!~te4m .U ~~-~~tel._.._ • ._.._ eaeklltoM Ui.abli 

lb'-lbeaslM--'Jitell_.+~···~-·~ 
-..of d1drttla •• -.•+.ms ~ •f *"'lD _.. tat~e tu~ 
~ ,. • ._ ~Liteae.,..,e4b\tlef6~ eage~ o 

a.r-t~we~...,_ s.wMa-.ll.t~te..a-.~. 
t& ~-:are~,....., --ba~ ....• : ....... _.,.q ...... 

..-. offeett•u a ap, ... five .... ~~'* 

1im!ifi&J!t, . . ·.· 
·~~., .. -;==.~ ··. l!ty_ [fi Ht J1 it. : -:-- . 4{!!L1, J.C::.fU!?!.V;. i /~4! 

.. All., ........... +--~ .... ..,. ... -·'-~· . 
p:e~~Mly to ·• ...-•j· "elr.&filn..-_.-&lte wlth Pule lab cMw,' 

,.Oelf Ht *~). If~._ ___ ~tethe p-o\'btwhel'e thef bl• 

~~-tb·ft· ····-~·~--.. ~~---···. 
"~e~ Gt thfllt.-..o~ ·· -.,. ae.~s ..,... baiud to a •••*" 
_.d ... .,... lO $-. ·. · v.afl&We.i•~:Al tMtt ··4~ 



. . . ._ .... ~~-~ ~--.-~e4t~J• W:altdq ~ 

~·~.--.Ul ........ ~.-theltWt~t~Hl-1 
--~ •-..•ata '··aetaotbata-.eft&ftll.....,,._._ 

ibtheboa.-H b .. ·· · ·· ,. • ._, . ._l9w.-. oa-. ~"eatdu ~* 

•• eebdale ,ft lew~ pe · •• I•~ ... a .u..,.t ~of 11 tee ....... 

• .. .... •• poM,4 .J .. ~ .• , ... ~ -~-~' ~mt· .. 
·~--·~+--···----~ ..... f&a). 
aroiw -~'"" t.•tt. utse~ ale«uteudl aev ... ~ 
··----.,~ 1~-.--~~-~-~~-- .. 
·~ofU~M-.uHtlJaYat.,...__,a.~ ~--· 
~naollll4··--.~~-------~ ....... -
~-·ot~--.. ~· ... tq~UM•m•••.tawaepl084 
..u,. ~-............. , l.Wt ......... .,.!!iJ .. tmef ~ 

wei" ~..svai• . · .··
1 

· ,,,~. fu' -.ttu~ ~ ~ 

-~-~··•~S).CJUtJtaat••tt at~· Whe MfAcDe 

~ ~--~ *"'- .... ...... tllelawelftbiiiiDehptl\t 

~-~-~~,-~ ... -level' ...... 

MiatL. SMtl.S-.dWU1&~Q8Ma.u~;.-. A.ao.-le~ 

:.::.-=~=t:.:.-::::::-...:=· 
tucnttog-..u, ... ,., ~eubdea-- *-·.,_.Stile~--_ ....... ---. .._-. ·~···--~·-•.-rit'Jtl.ol-



~ --~ ·~tci-ftthotev..-«._••'-'*• 

bmh ~-Me itMwa"tt• ~--~ ..u ~bf** ~ 

Tile--~- . wwt n.oa.••• .--.'¥.Utfdh in~ 

feGd -~~ ~llf,$t· I .................... --~· 

•• ·tt.s. ~ oi 1._.&.-Ike.,_,~.,.. • ~••m& cot-. 

~~MlM...U .... .,..._~---------.· 
~~ .......... ¥8 ..,_. ...... 

dsw•t~••.-M•_...._teM•'B~ 

tate oi .,.,..,~ .1"•• . aabut• .,_, .. fl watee • .,. -.. let• "" 

... , .... die we-e ~ ·to.tr ........ ~v«' 

..... itt . .,. .• .., . ---~~···---- .... ··*'--
~lmta .... ~-. ,?; ......... - lo.apff 

_,_,.. •• , ••~•~rm~hklut. ~ • ae'"' "~".._* ·~ 
•~l lrw. ($._ ~· ,._. ~.--,w~ •* sen.t 
ule~. N• ... · ., .... .,_._. .•. namN4er hi-a~od 

t'he·aeth w~b.aeatm*-l. ~ u.t~•..,-w• ~••-• ... .... •• ... ~ ..... ..., .•. ~ tf~·- .......... 
-..tu.tentitr..... to•ea•et ... -.~ A..Uy~ 

............ $..,.. ~ 



I 

f ... aye_., U wellu · .. e.: nptd~$1~" M&IHmfiWU -.~~e._ 

~- tMSl•t•••• J)ut .. ---... ~ l'&l41 ~---·---
.·~···~. ·~ ... d .. a\1,11 .. ~. --~,--
.,.. ....... _. .... ._. .SJW slt\ttt·•~---tut.-lD:t,., 

-~.~e.. ~<t· A lllrlP · .. ·it ~It wu~.ta ,._ ~ .• ,a~.-lr 

ltl¥l_..~-· •.• I .' -. ..... ·-~.~at-.,---~ 

--~~~ .... .., ..................... ~ 
Mllew $.}~•· a\49, •••·•••·~-4tpfthud .,_ 
-~411_..~,* --~-~--~ ....... 

. . '** ~ . IN: ~-• -.u •~d 1l!fl• 
~id't:a'•••'•·J~Aa ..,.¥_,..........,;ll\ ...,. ....... Mf.c'io..•*- ··lf,ftl'J . ""'"""'Jt·~'LM... ~.-.... '1! 'JW'Iiloii!> al'wa.,. a ~•lift iWU~ fiN:~~ -dflJIIlQr8.W .... ····~.>tt~ . .-~ ............ .,~. ~ .. ·.·. 

. . , r 

~-----cu.· 
•ostt!)na~• stut• 
-~fli~~~J::trfllW.f.i ... 

~~~-·· ....... ,, ........ **-·----.... 
m.u·~o····· eei$J~~-#t.f1M.t*- ~·--· 

~nllo»the•e.,.dthekm..p .... ~•• tbe ~~•---· 

..... ...... . ·_ ·. -~, ...... ·J:U ~- ••• ,. nfldn£ 
. . .. , 

fcwfhe~.of._.,. .. · .. -.~e---..~.lli'~••·--• 
,.,......,. .-.41 -~~-~. '!it¥ .n....... ;i,1;;,..., -~.---ililil!• Jl!'......;:.lt ..... ~._,.,.,..-:a.~ fl""' &'~! .... ~till 
•IIIR' VIi ~·-II!.PI ;Mjj. VU'!Ii . ~ -~ -~ Pl\li~ ~ ....... ~ ~ r""'7'!" 



.,_..1! I 
'!11;1t!I~ •. I;JiiJ!lil.f.~· . I . . . . -. ...... ...,..r tma•-' JtO*Puatlw ~Gbjeets •• • ~ 

·•~!! .... ~ .• 1 ,.,oaeotu.~ea•--'~"_,~-. "'" ...... ..,...,, ' to~..,.·~~ ...... ~·-
.... ~ ., .... ,., ._, - aa.as""PJ.t' ••·-. -~.-
··• Ide fit .. ,.,..,.-. ,., •. .,. ••• .~ MJ ~lU, of iU.• 

~t~~CM*"'4.~ ......... wa~o.. •··~ 
' •• #· ' 

._. o:aU Ubltl.biff#. : M4alto t;y P*'0¥l ... : ... Wethrlu _...._ 

·t. •• .._,.,_ • ._ !lMw 'bdot• .... _..~ -..-.n . 
•• ~ ... --r·~•.st>~ae.-. ... e~. ~tU .-~ 

--·~sol-~-~-*~~--~-­
...... , hda-. i~d _, t~weriiaa;ah~e~ --••••" 

' 

~4--.PtM~•••• . ' .... .., .. ~--~ 
~~··•~ ··•~•attbr~••••t••·•"it 

··· atfe--~· ·'ftita P#GGCl .... ®:Cfiete4 d 

···---~- ........... ~ ........... ... 
~ -m£•~~ •ctte~ trt -'••"'*•loQt -~~ alttattoaiS.ll.~ 
...... ~.D~af-a$'~ .......................... A 

~ .................. .aa-.at -~ W.nal 

~~~.,.-· O.:ctl•-~4··---~··· 
~i' • .._,,. '-a,J.h .. •utt a...- u the ou uet.tfo# .a the oa.t 

. ; 



~~-.L~at\ltt&~a--.t 
-ae.~·-•e ·~-- ... ~ ~ ..... ~-~ 

...... ~. -·' .-.: "tb···.' ~.··1···.·.·.·· .d.'·--. 'liMe.-~.·_ .. ···•••••.· ._., •. · .. "". ~.-· 
M a _.h M#Jb4'~' Mte .· · · the S:o ..... tUa unte_., *-I .a if u W.M 

. .. . . 

61Jle tO ........ ._ . .._ • m.at GO •tee~ . 
I .......... r.4~-~--···-"""" 

~tasw.-~N,aOb&U_~te-.,a~~• · 

. . .... ~--~ eJ..,. .......... ~ .......... 
I 
I • 

....._._~~· -,~..._ ....... WUh .. 

~ MeibMih •U.~ -~-~- .fll~ ~ wwe.~l\ .. ~-4- ea.-

--4lft.~··• .... ~atl6~» ~---··--
~-~-..... I 



lt 

... .,. . ' . . . . 
. . r. ~ . • ~~---~~ 

fte. Qadfrt!t~ .of~·.of._ @~ _,.,.~~ 

~ott~V*Iieat a~n of .a.,... a~ttt I\ .. m ••- •• 4. M4 L . 

..•. TMJt·~tiQili.co~.-o. ··.-~·•••· Jttve.t.aetw..-• 

-Ye':f:'M$UIItMl Jie.•ffll'l'~leM ... i~~-· 

irew •• wue ·Inti"",__,._._,_,.. .... ._ natae..._t&lttabteA · 

*-$• --..t•~ au. 1 4ie4 a. few •• ,_.. 

$i,lJ~--· ~·-- ~~~&e.Mtftj!} 

.. --91 -~- •. •• ..... 'lht$ .. ~ .... -· 

fat'$ of. tile tt.,. ttf1ld'-.: The •••ti ~ m *' hsel~.~Mtdltta ... 
lhe·n~teWaot ·toac•~----~aetwar. At 

.... dtwiqttda ,.,. ~., ...... -..a. ........ ' 

.._. •. _.at,._. ~tat:d.r -~ _, .... , ~"' It l• to u ~tat .. ~----tee. a.tNoW.--~ l~-- .... ~---' 



!:\ 

., 

'., 
1: 

. ~\ 

'\ 

\ 
:; 

24 

20 

16 

(!) 

z 
\;i 
a: 
w 121 
::;;: 
0 a: 
0 z 
>-
Ul 

8 

4 

1-\ 
L\ \ 

I \ 
I I 
\ \ 
\ \ 
\--\-.. 

1\ 

H 25 
H 27 

H 30 

\'~7\--"··------------------"'\ ... 
oL---~~L-~--~----~~--~--~----~----~---L----~--~-----L--~ 
0 4 8 12 16 20 24 28 32 36 40 44 48 52 

POSTOPERATIVE DAYS 

_,FIGURE 3 
POSTOPERATIVE SYNDROME RATING, RATS: H 25; H 27, H 30 
{The broken line indicates no ratings for days 28, 29, and 30) 

N 
0 



r- ---- -·----- ---·-- -··----··--- .. -"-

j.,. __ .v 

"--------------~------·---

{!) 
z 

~ 
0: 

24 

20 

16 

\ 
\ 
\ 
I 
I 
I 
I 

I I 

I \ 
w ' \ 
:::;: 12 I I 
o ' I 
:5 \ I 
~ I ~__, 
Cfl ' I 

8 

4 

\ I 

\ /' \ 
y\ \ 

\ I ,-, 
' I 'I \ 
\ II \ 
'----" \.._\ 

\ A 
\ / \ 
\__. \ 

--H52 

---H 53 

-·-H69 

-·-·---C 29 

\'------
0 4 8 12 16 20 24 

POSTOPERATIVE DAYS 

28 32 

- ··~·- --- ~---_........,.,_. __ .,.. ... _,.. . ..,..._. ..... ---·------------... -... ,..-.,_ .-.... ~-~ _......_ _______ ._.__ __ ~ ___ ,..__.,_._ __ ~-- ~~-· -~----··· .... ---- ... -·-·. 

FIGURE 4 
POSTOPERATIVE SYNDROME RATING, RATS: H 52, H 53, H 69, C 29 

I:'J ,_. 

It 

_,A:l 
-~ 



24 

{.9 
z 
~ 
0:: 

w 

20 

16 

~ 12 
0:: 
0 
z 
>­
(f) 

8 

4 

0 

I 
I 

\ c 

\ 
I 

\ 
I 

\ 
I 

\ 
I 

\ 
1\_ /' 
-' \ 

4 

I 

\ 
\ 

1\ L_ 
\ 
\ 

8 12 
POSTOPERATIVE DAYS 

----.-------- ---------

FIGURE 5 

22 

--HI6 

--- H 70 

---H72 

16 18 

POSTOPERATIVE SYNDROME RATING, RATS: H 16, H 70, H 72 



.I 

[_ -

'1 
I 

?; 10· 
~ 

I 

>-u z w 
'<i 
...J 

w 
> 
~ -
...J 
::::> 
::;;: 5-
::::> 
u 

f 

-·-·-····--·-· 

I 
I 

I 
I 

I 

>-r- 0: 
w \ (.!) 
0: I 
::::> \ (f) 

\ 

\I 

t·-... ..... ·--·-···· ........... c,__....-;1" 
\ .. " .. · , 
\ _./'\ / . ;· .._/ 

\l 

/'', 
/ ' 

H 25 

... --/''----·\\ ,. \ ,· \ 
/ 

---- 6.24 VOLTS 
--2.3 VOLTS 

--- 0.4 VOLTS 

f\ --0,23 VOLTS 

\ I '\ ·-------·- 0.16 VOLTS 

, I \. __ , \ 
............ 

J\ 
4 2 0 ~ 72 74 76 78 80.. 94 96 98 100 

PREOP DAYS POSTOP DAYS 

FIGURE 6 
CUMULATIVE LATENCIES FOR SEVERAL NOISE INTENSITIES, RAT: H 25 

Jl: 

I 

J 
i 

'1 
' ·i 

N 
i 

UJ 

~ 
I 

,·,~ 



! I f I I I I . r r r I f I· r I f I I 
a.· a=:=~~~~ ~or i•' 

_. ri: f!!fflt! _f11'r I 

f ·1··· 1 ! I ~ ' I r ~ ' I f f• f I i 1 i 1 a .-. , .. ~11~1 ~~--~~~-.• f 
·g_ ...... tit' l f·'""il'fv-.1 

I - _ a • f ~ W _ - ~ & I I .1 z .. · •.· 
II I 4 

I. i !!!. 
.: .. ~ 

& I ! 
~- t· • I . 

•. I" ; • ·' •.· 1$ •.· ~.· ···.- '.·· 7 =.--. . -,.. I I. . . .. :- ·.· i ~ ·. r • i • ~- • a fj -~.·• . i • ·1 • ; ; I I I ' I 1 ·1· · I I I I I J ; r v ! !I. . l ~ I j • - ! "" ., ~ c = . I I I • . ·~ .,. . . • I ·- - . . . . .. • 
1 -. I : '. ~. ·r.4 1.• • . -.· f .· -1.· •. ' .. - I l.. • I r _ • • & ~ • I - = . I • ~ t ~ • . • . I ~ I. • -. «! 

~ - - - -~ r ·, ~. · t .s .a · ~".. = j -- 1 -- - •- I ~ ! • • . ~ - .... .. - ' w v ·~ • 

l-1 I•·I:;J·.·i l ... i- .. 1. it .. ·Jil:s r I . a ··. . • & t ' i • ~· • ' I ' . . . 



.. ,.. 
• I 
a 
I 

CVMULATlVB LATBNGY !fOB FOVB -~ 
PH• Ate POSYOPSaATIVBLYt R II 

·~--... eJ&ptUMd~~-) 

~etVotb) .... a. a .... o.n 
.... sa f.tl , ..... ..... •••• a a. sa 
1 .• 61 •••• , .... ,._,, 

•••• as~?& ...... , 
?J LIT ''·" ?J lilt If lLII 
M •••• lJl:-67 
VI -LM ... 
'' •.•• , 14.11 I&.Ot 

'' 4.42 a.t4 ~-~·· 
... ,. ,. ft. II 6.8 •.. ,. , •• u ,, .. , "''' 14:.11 &J.Ot 

" 1.11 t-41 
tl .... 8.-91 ,, •••• 1.11 

" .~ .• It-It 
91 •••• '·'' '' l.t:l 

,_. 

25 

Ll6 

ll.tQ 
ts.oe 
aa.oe 
lt'ttl 

ll.lt 

···" , . .,,. 
11.,00~ ....... 
l&*Ot· 
14ft 

··~-
··~·' ""'· ··~··' 14.11 ..... 
u,so 



.. ,. 
• a 
a 
I 

T.A&LBJl 

CU~t4ULATIVS LA.7BMCY B88 rova ~ftSS 
PBS* AND PORIIPimAftVBLYt· K 17 

{C\UWllaltw ~ ••••• itt, lld1l\\'ltee) 

._,, 
... p. .. 

li.GI 
10~21 

.. ·· 1!.58 .. .., 
so ,, 
•• 49 •• 54 
66 

'' 61 ,,, 

... 
26 



.. ,. 
a 
a 
I 

YA&LBJU 

CVldULAYWB ~1' POll BOW ~ISS 
PBB•AD~TIVBLY¢ HI& 

'~"~a-.,~· .. ,. ail~). 

~, 

" H 
16 ,,. 

t.l& 

IS* II 
11•·80 .•. ,. 

27 



18 

..... ,.,~at.-. I'~ 1 ~- ... ~-·~--.. ~·--- ,.Cll4-
____ ... ··~ ~~·te• ass~ Tht-.·tot~.-..*••·~t• a) 

wu W-dDllf t4-''•-'• ••·,tt te nt~C #~~· •"·· a sa •&Muo hla 

,_ope~ve ~,_.*--~a ·MOra..,_, .-.. ,.,.,." n. ~-
ef .... ~. ~ wldh: -..~_, .... ._ ~- d $11tpl!JI•·e. 

Ia fipM tw. ••PH• ... eseetlqQf.~IDi ~··ad~.,. •. 
aeiMMt~~-~·~fOil C If-. ........... &iaafJ4at• 

gtcal uoawd -~" A fttcW4 Vlaf ~·lot:' omy ._ ._.,h«t UdM$lly~ 

De elope-.- ~be ~~~*' fd . ._. ·~ 'VMtthd. ... ,. oa the ~tl3ttve 

re#J~'4!Uve .ue itt«UQfi .-•• •••~ f~• 411te~e 1ll•tw•a t'ke tw• 

ftltect. u J•t!lP4 br --~••• ta wttia a.-.,. bJ far ~•• ftn thtt 

metJS'l'tew: fJ(It* W CD $•ndU&l •tiat ~· tllfed· "Of the. M$~flita• ~- p~~ 

meat of~Jt.d# ~- la .. e.u. 4li4 .. ml'at>~ ·leata is tbe x:orte~~ 

._..,et~r·lll4 u •«•t o• IMo Mt..•• qaoa~u4 .t~Qcue .. 
fte' e..ata tGJ: the uo~•• .. a:rt~• ~W~ot am•at• H 69, are 

akQwata ftp• '*· 'TIW 4isttn~• t.emea wu _. ....... u.,, 1tth.toil 

•• o'b-'V'km• -,~o,eJ!attwly,. l~J •• ~We« 'b.¥ ,_.,~-.,. fdteJ-· ou to••••· 
Utte f&rl! TM· ... ;tkAI. ~· to• H 69 ut a as fa!• U1tef. ta ·-~•IV 

. . 

h4 v ee.C.ti9dft At~ a as.- not~--•• 4l~CftiabuJ4ets.tftlt 

~DtlV44J• M w-. ~~ted o• Wa a~ a tho 4iM JWdGpe~.U• 

ay.. ~ ·---·----··· ••'"' toftllUi< N• diSol'imblatlCA -· 



---- --,-,, - -- ------ ------- -- --·-- -----

H 53 

A ~L____I -- E 

15 MIN 

/8 

I 
FIGURE 7 

PRE- AND POSTOPERATIVE FOOD-MAINl'AINED RESPONSE CURVES 
A: One Day Preoperatively. B: One Day Postoperatively. C: Three Days Postoperatively. 

D: Five Days Postoperatively. E: Seven Days Postoperatively, RAT: H 53 

[\) 

'-0 



c 29 

PREOP 

[;3 
0..1 

~~----------------------
15 MIN 

PO STOP 

, FIGURE 8 
PRE- AND POSTOPERATIVE NOISE-MAINTAINED RESPONSE 

Preoperative: One Day Before Surgery: 
Postoperative: Five Days After Surgery. RAT: C 29 

30 



31 

600 
H 69 

500 --so 
--sLI 

400 

2 3 4 5 6 
SESSIONS 

FIGURE 9 
NOISE DISCRIMINATION RESPONSE RATES 7 RAT: H 69 



32 

I'ABLBJ.V 

8° • ~~ ~1.101f Pl\8• AND MSYOPSBAT:WilLY: B 69 

Se••ttm ac s..o. kteu ... (VolU} 

l aae itO ,,.61 
I SIO 160 •••• a 416 ue 0.68 
• 160 ... t.61 
s 410 teo 0,.68 
6 180 100 a .. so 

s-suv ., 8 G Ow:68 
8 $8& ?0 0..·&8 

' Me fO 1.10 



33 

TABJB'V' 

I'OSTOP!mA'DVB aJ) • a"' ~-· 8 8 

...... s • ~(Y.U.) 

I 461 1ft ·8.16 
I Ill at& 0.16 
J Sot .. 0.,16 
•• 420 I at ••• 
' 

,,. - .... 
' •• let .... 
' sao at& • •• • , •. •• LM 



.. ~ ... #a ~tap .fii"Mtte ... euUk!J. ~ wW.et.-. -~ W 

~--*··~·;It----~ 
~~e;'l'flme~at n, . ''lbt~L•~• t:&te.J•1mwt .~ .. ~ ~t·~iflN 11.i$MLJ;;;J Htl ,.J WJ.M;ttt...:,.LJl!? ...... GJJl,_@i ;_t~J¥~u .~Ml,lt-ai!JL!Ttpt)JW · 

· .bl·•tM.yt ~lei._. ~--J'tJ4 t• tM ~_., alaalet If). M·Pi11 

--~ t~fMW **'•··~ lsgtv• ·.Bll·fif aot .... the ~-!Nt 

~lt.kl·W&I•:_..~,_~-nltt. -Uaei:.~Ja ..... ,. 

~-3· .lauRIJadftl1._4·~·l-a-.ll..t•Monq~ .... · 
' 

lt:U AU ~·,-~-. l.$$.19 ;d,a.·$.pr!J11-..lf .,,~& tO Dt It Pe 

~~~~DJ--$te~·~_.~"._l..$M ... ._ •. 

teuttr••a. pe~e Gttk _...,. "~ ••• t• B.l6M4 a ·14. 

lttatr't1e·t1Meti6al.~ M6~• ._,.._ te ~·~9U·•~· 
. . 

ti.Ur ---·~-•~ a..-~*· 8141·~ • •rate«~ •hleb ••· 

-~,-. •• ~..., •·--·tt~ .... ~~rmat~••· 
aal•a. .. ~~ ~.Qf -~·~' . 

fri~Uf8 II ad II.,. -~-~ttm•tue q~~ fot' ammal~t H 16 

ad~.· a, •. ~ •·•' w..,.--. e. ~$lif41 m4• ••••'be• 
f•e .. .-,_,~ a 11~111• ·~~ ... ar "~~'-•tr a.~ut. 

aette4 to a. .a.et~J~Jt;-. Ul$•· •• •tpUt.~ a~.,,, ot •~•· . ... ~-~··-~-,·~·---~~---
qptal.l~--~ ~1t·lod--.~ .,..,._~ "T .... Wlttw• ·s. ~· 

· -~~-·~··.atee.a1!a\l ._. .... ._._. ''• '-

~~& 



t'AaLBVl · 

a.saovsav ·ftNB BOB a.&-n ow BBPBtUNIJJf'T 11 

C.....,.~tattw_. ............. poopeaUnopewul__, 

Bel ·Dap·P.-top--.e 

811 ll 
HM 4 .. , . 

. Sll 14-
8ft I 
Btl t 

35 



180, H 16 

I 
150 I 

> 

I 1<1 

C\i 
>-

I 
1-
Vi z 
w 
1-
~ 

rr /I 
(f) 
w 
a: 
1-z w 
u 
a: 
w 
n. 50 

2 3 4 5 6 7 8 9 10 II 12 13 
DAILY SESSIONS 

·-· -·-- ·---··-·-···--------·------~-------------~-~-------·--~-----·----,....~~-. 

:fiGURE 10 
RESPONSE RATE UNDER THE 2. 3 VOLTAGE INTENSITY 

AS A PERCENTAGE OF THE NO-NOISE RESPONSE RATE, RAT: H 16 

Vl 
0' 



180, I H 14 

> 150 I 
f() 

I\ I 

ru 
>-
!:: 
U') 
z 
w 
1-
~ 

' ~ r \I ~ 100 

0.. 
U') 
w 
0::: 

1-z 
w 
u 
0::: 
w 
0.. 

50 

I I I 

2 6 7 8 9 10 II 12 13 

DAILY SESSIONS 

FIGURE 11 
RESPONSE RATE UNDER THE 2. 3 VOLTAGE INTENSITY 

AS A PERCENTAGE OF THE NO-NOISE RESPONSE RATE, RAT: H 14 

I 

lJJ 
.,...J 

" 

J 
~j 



,,, 
I 

z 
::2: 

200 

150 

l{) 100 

' Q_ 
(f) 
w 
a:: 

50 

"" ----......... ........... "--- -- ........... 

...................... -- ........... ........... __ 

-- PREOP 
-- POSTOP 

..................... -- ..................... 
.......... 

'-.. 

H 72 

OL_----~~----~-----~-----~-----~ 
.5 I 1.5 2 2.5 

SOUND INTENSITY - VOLTS 

---·. -----·--~--- --·-------------·-

FIGURE 12 

i. 

EFFECTS OF INTERFERING NOISE PRE- AND POSTOPERATIVELY, RAT: H 72 
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-w~•"'"'""""'•e~* • .ftQW wou~: • l/¥._ tt . · · · 

at*' Spt.e~ s*•., eu_e.,* &a"""-~~·~ M¥1, l'cH~-wap 
· :,~,M! f:x!f$M~t!J~• INO, It Ut•lft!( · 

~ ~. 8?& Th~ttoa.t ... ltJkl.dol•olfaio$»., 1~--F~M~!£f.L• lfHt ~·- lV~JIJ;., . . ' _, ___ r+ ""
11 ~,.-
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WHiU·· . 'i!Jili... ft.:.. M.· .. ... . ' 
:.·~~~~~~-.~.At~··.·' 
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.·iii!!~A.· . .. fiil'~~~w . 

. . -~~-.t wo:r:k 'hy l5;r~d1.attt:l Na~ta •~-.est~ate~ ~· ~~t~ tn th~ .. 

'$:~Ptal..~Bt·a ott~ al~o ~was .f~Uo-we« by ra.the,. tr.Pl~itl b~havi(lr~ · 
' . . . ; . . . . ~ . 

~he eba:raete:d~tic ~~.,~ 4e$.C~i.b~ by tl1a$.e i~ve~ti~~'-'~· inelde( thfi!t 

~olt\\rWb,lg $~®l~n · ~ ~~;ratel i?ta.irtle r~s.pe~~~ ~ audtt~"'Y a4 tae .... 
\ . 

t:U$ .s~~; l!i4,~g~al.}dUttgi£~4U4t· ~grdt~;r a s~tle ~~alttlan. 

a f~~u ~n.& wtA a :Jta'bl,$it ... l~ ~" a so ... ~~Uri, ~s;n.e, ... :Jr~actio%1 te> 

b. ~b~t Jt'G~#t4 i-. £11..t ~i l\tS. :tif!l$~* ·~ SflU-uu. ~j the £1,l:r Gf i.l$ flf..'J:t.,. 

~a,l $u;dae~ We$ mamP.U•t~~. ~~ al'J'~anae .t ~.\~iii'~ follOWi.ttJ 

$uge:rr wu :~y a. ~ . ., ~:$;t h4 u w~ .~.a.~y :dift~,;r•t ft·OJXt . . :· . 

tJie J'lt(!trg~$t1W ~vi¢i' of 'l'M: ~udMa;l~ l}ra~ ~d. Mota ~a.t~4 ~ a:lii!~ . ' 

~ 4aUy fw:r the Ff#~ett¢e .r.·thE~ ~w.s* ~d. fiittllll. th.at the cllua.tlft 

·~ th~ ~n:aA~'·P~ mxt~•f11'oJ<a ~t 1J • 60 kys. ln .a. pirel~u:ry stud.r 

tn the -~- lil'!.lli't~Ut;s.,if;J' tab•at$ryr it was i4U4.that 5l the ld.fltu~f.,*'* wa$ 

t.n~•:ttaU.r atv~~ b~. it$.~~ .,.~,e~t 1ht: ~M.r.ut$:rts~ -~~vi.~ $,_.,~, · . . . 
~t ... s ., ••t a~l!'· ~~~lf. U.tlle 1~i• ~d•4 the ;rl,js~l t.\p td the 

. . 

.~1'-•~amps ~4 ~he· $f.a.f.t'allle~gt.-. ~- ~~~1 $y.wl:rQ~ aJp.$1ll'e~. Wtth 

~~iM\y h(lWQ.ta-1 ~ fi.~p ~~.-bi!t~ate~ tel: *s ~~•t.. U \WA.$ 4ee~ ..,, 

it ·•if t.tee•$k~f' ~· $t#4y •1\f~~v~':ty ~~~atn faa~&$ ~ tb s~~ _, 

- ~t til· tu.nh..~Jr 4~t ~ :site tJf tbQ l~:Mol\~ 

~$••l! a.a tll.e -~~ hlr.~rtt:J~ ·.of·~ ~t~ mf.ll~tet. h~s-e~ ... 

tt:vit.y ~ uotae t~ ~t1 4§l.~td~tt ttl sfit 1lP ~ ~eit~t wla!~h wAll! -~~'ttl~ o~ 
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•--~db' sa~ittrit1 ti) ·~rH~ ~~·JJ; Ji~~·~. l',t)$ .. J~lll'.a;ttmr.· f~~ 

~~e:f ~ ~~blque was ~~~e·4 ~.t* ~g ~J?P:t:flpria~ oue £'111'1! eltta~ :~db! ' 

~~· M'* h•~®'~ awl M'*•' lm:ltftl#Y;• WU.k tbl$ teu~ .. ;.tt .ls ,essibk ~.·· . 
. . 

trAbtaabuls :t(r ~o l.we1: t:reasblg :re~$., ~h ta ··~ .. -..~ ·~ 
. r ' • • - • ' . ..·•.H' . 

·~ · · .tt Mt: l~c a ~~•»< ',f~fi.1Jt1~~ :-. :e~~l$\h .u. ltt~ ~ea$htg ~~$Jl01t$~ 

ct.~~~ .a l~ r~~01.'M;~•.:o V~rifll!S,~ef:don-.1 S(1Juidutea .~1 . . .· .· . . . . . I ·. 
v.~ ~~•1"¥ ·aatl: ~£,t~~ ~Jp~s~ ~~a ~Y h~;t Mlb,_bl. _ _. T»~u- tlw 

' . . •' ' . .. : 

M~ ei itll~·•~uve _$~t it lfi ~$~~ ~ #•4ttt• .~ am. .. ltfl i.reap.~~d. . . . . . I . 

~r~~~nv ~ van~tu $Qe4.te$.. St«~ a.d. J"el'>$•11i'., a.JPbb;J -~:s. 
. ! 

MV'~ ·~~1 :refUJ't~~ ¢~~~~ ltM$- •• ~ .. av~n~~ rs,U$~· 
. . . . I 

tuhtg a;, le~:r. f~~e.sbtg :t~$~;)} l• M'~t4 a ele<:b.-14 $ht,jq. ~ ~ hston. 
. . I . 

w.iv~~'~ty b\b.~iJlr~•r we 1$~ 1~4. lili peltnd.~a.rr ~~"~ ~at ~ 
• • I 

I 

.,.., ·'tie. ~mt4tti.~~ to mn d *' n•~ lJ.y \'J':tteJ.l$lq a l~•· 214$ ~$.04 

vm:..s a4opte4 lu tll~ bafiltf:; ~~u.e~ ~ ll• .-~;jllWmcl bi~:r~. ln. o.4~:r tG :t.~·~ 
. . . ! 

h!Jt ·'the ft'A~ lbt iiht$ -.~~ ~ S~O~U ~rtm~ 'WM ~ct. ·~ 
- i 

·~.tiett· ~~-t ~t~~ilt. Qfl\tMi~tUi...,~g ~ -~d(#:rlll,g ~fte~t .tl ,a_ uU.~ 
. . . . . I 

~~$.f' .,, $ev~•f m~ite.$·~ •* a. ~~d ..... ~~~ level" Jlte$~tq "qotl$f:;, 
. : I 

o!rt.." ............ .,.,.-;l,c, .t""" ............ ~~-_,...,..-~""''"'·"'"':~.,.A 8.1! t 1:!. ,.........'f.,s, -~:t..JI.!W·~ i......!6d.~ · · ~A$ I;>'~J-:"'"" ~ ·~~ __.,.,...__...,,._,"' "!>a~..,""~Q; .~ ,.~ ~""' ~ ......... !"~"',;;>;. 

~ a~&tlii:$ •~ a ~.nft~4 ~M't' ••~ The ~~~ dtut~tas q,:i . 
. . . I 

the b-. w~:re U1ll1"* 3 ~! 1/!J'l .. ~t·ae t/ln. A~~ent to.tb.e ,_.~-was a 
. . . I 

. , . . I 

r~~ ~~r. A Vm'V•:r$liy "-~ete:t"' l$u.~~' waa ••-auu ~-the 
•P ()f th. b• ~o~ ~ 1f~~•ad0# td ~ .aufUte-ry a~u.. h the oJ;ts.W~ 

., 



. ·,,. 

-~- ~~,b_~. ~ut t# ~· ·~ :rnm~ :Wa,$ • ~ttc ~~~ $ ~"~ · 

taJte:. :r•a:rrQ:~ ,f6$0; -.:$ u~« a.s a. e~,.~~ _, U.l-4 whi~ •<¥l$~ fQJr ~ 

· ~itt~ d).aulu~ ftt$' ~.tt~u ~$ .- tf4p~ ~~tt:r4l"Ar.~ .a. M$~ at~ j~t., 
. ·. . ·.. . ' .... 

. ~-- .•• ~.rea~h~g ~- ~md. ¢ft$l$1gtl. ~~lprul.y. td .high~~· f~~~ 

!lit~$~. ~'!·e,. rt 1":0 tf11lrtlll tli"!f/FJ:ec.~ l'M t~u~y e-.1 the tift~ uwt4 ht: 

~~a~ 'by-~. dW.l g~- h ~· eq¢~~4 Aspllft~:r. -itt- ~ent r~ .. 
. . · 

~op•m ~:r ... ·~ ·~-~¢. ~p l."~~U,\t'~d tM teit~ ti~ tM tJ;9l$tl waa ·~ . . 
A\U *~ 'W~ft ~lu$Ule4 Qth ~...,... MUI. p.-~~t-~ti..Y~f lA#,-~ P•·$""· 

·. ·· · · ··.· · """"'··· · d • .· ·.- ·· .. ~ · •"" ................... ls >~· .· · ·;.;......., _ _., -~t i·L.-. ~· :Gilf ~~-~~ · :$.,...,~~... ~~~ .w,fr~- ·~- . ~~ ~~~"' • ,_t~· 

~,fil ... um.btta<m~4 ~~l$vtk -. .. ~J.tml;$) w.-,..e -.ultdlt.t~•4 ~•~att••Y • t~~ttf · 

ril.le-ve:.: ~ te~i•• ~·· -.u~• ·t.rmq-~~w:l*~' ~ lf\C~fl~i'e( · 
.· 

to tara tlt\\t n'Ci~e ~tl 4:\.$ .~ d~ ~1~. "" ~•:,ultmlly $~ee~ 

~~~ Me:rm ut~~ ""'te${~;$~ tl\11~• ·•s.(!t~b;Alna,.~ ~~•ttt.t.r .. ~~y .• -a:"" 

. tl~tt® w~ ·olri£t.b.'tett~ ~~· ~ • ~ v~~'bl~ ~;~ -~~"¢~1 

.~~he~. $.,nei.M e•ru~~l& ~ ., :cte~lta •-~ -~:tr Jre!$g~s~ t~f·J"ssmg 

"""""' 'f _,...,. 'i'Si!\;~' ........ .a-.~ ... :f.ltj< Jk..;.w!II4. ... 'Jl K-t-""l ~& .... ,..4 4> ... '""'""#ld&c'·"""'""'"-.... I,_;Etd. '-·"' '~ ;~~lh'~ r""'~',....Jrt\\'"'~~"q;l!i."·" ~~ .. ~ ~~~ liW ~"'-.,.-~>liP<~,.~. ·~~ 

M.n•.- "3rvg4~$ a. .awfgi;Ml ·~~.. 1~• •~"'e a~ w~~ •~4tti~ t«t 

a. foot~ .• tut,...t.d ,&.~-~~'~.~~ :~tQ.t,t-. Jt~ ~ a11~ w:M-. ~ .U,$ ... 

• rind.~~-~ stl$llhtst a. nota~ ~~to ·~· ~-*~ -.s t~ ue4 bi th~ 

tu.t.l$~ ~~-~~ wu p"$~. ~s ~ ·~ ~m• ~~,. J4$t~l-'hle p~$:l•J-e~~uve 

.4~ss.. •• .fit tht$:e·-a.i-.mu •~ ~~4 till ~&· .u~~tna.ti•~ p1<$.'•~""' · 

-~~y ... 



W~4l•'bJ•tea m tP~ ~-~ ~ltt-~a.fJ --~ ·~~Y the ~ bt,~~~ 
_stty a4'Ltl$t_ -~~4 ~ ~~~~tltrl* 'WlUle the.y,w.e~~-~if1S ~o~4:!~bltaln~4 

-~/#~lf!F'e~~tag "ft~f)e$~ $--ti t:ae•• -~nl~ w~~e ~u ~11•~ 
. 'they-ii.-Pfi~- ttl the ~es.slv~ ~tt• -- th~ ~$e~~ ~fji$•' t. ~. ~ lib.~ 

t~ap~mf.~4-at th.~ $~- -~ -u w~ -i~ w~a .D..•t ;p~t;te:Q;'$.- ~s -W~tt~ 

•' ~t® ~~., .a_l.-g··•qp u-.-e ftt~ ~-~~: t~ -~.-~ !fha p.~oJJe -.t tht.EJ-
. . . . . . 

~:tbi*th.t -f.t ~ss~~Y t• ~4a#~~ U ~ ••t~~ w-~~ llev-e $c s~•~ 

~"lt.":"s~t" ,,':1' .l:f!$$'~l~l6~t • a-~~ l'.tl't ~-~'tit~~~ fti;~t 

ftla ••lff~o~ W:a$ ,.ts~ :by ~•l:'b».-.t 1 wh.~ l~ wa~ .t~·*lm.t ti'i~ :te$pa)~C! 

•f tb;Qf.t$ hi.mal$: tWA$ Mt o-~~~-W't111i tlt~ . .-~ &ll~ lt Vi;.$ r<m$QtlM ~t _ 

tl tQ p-.$~~Atl1t~ ~,e~~t l m;d~ -" tlf~~~!f' t~ t• 11.Gl$"t th~ 

tb,r:;se e~l iitld~ Wht~ :b,if~h~nuvety ~-tJ..w~« s~ .a.r~ 

~$pe~~v-e -$l;!I.J-p:r~.s$lo-. . ., tl;.e._~ :r~$fQ$~~ . At$:-., __ it $~~•« ~ ~se -

~~~$ Wh.tch ~ 1.\0tadq.J~-~\44 $~ p-~~~:t }?~WdO)Sl#dl¥'~ ~"lf$S~~-­

t;f t:e.~p.U#@ ~ ~t~ p;t~Q,.t~~ 1~. . . 

ft• Mtll fit. s•.-s~~ •tl h.: ,mOe - Jltllat$!t4 l•l'tta wht@. wma he -"'~ 

#~t~-at to $~~ l!J~fth sep*al.t.df•~ ttR~:r$Jf. Hts.~fiftgi.cal.f:titldy was ~1.. 

~ 4._e the pae~l $1\t~ <Jf ta~ 1~$~11 ~¢ • sta.- :p-tee,lH1y ~ a.:r~~$ bt"" 

ief~~~l'~i#'~t!v~ly:r ttwu ~c.Jwui t~t~. ~~~ -.~l*~etttJ: ~"~ .,~""' 

q,m~tni p~11to~ :t~Sf.ng tr~alt tQ' 11 ~y$ W~a ~1 "e._.~~ tb;e 



~'~~-.ta~« ,"$'•~$~~ .w~ ~Y. dt« 'b~tn lt'.e*l'~«iaJ.a..-h.l at a. 
. ' ' '. . .· ; . . 

. -~~~ ;~~ ~ .~~tifa4l,.~t'lfr- . #:t ave.:r$.l.\r$ ~JtH~fi~d.. W ~tt Q .. 

. ·~4 ~.,.,~b. ·.t tbe ~- tud~s~ ;Mit i~lf· t'ba ~~14ttvtt ~y tba-iatl 

lq~ .. ~~--~sh-"4-btt~tl~s. w~e.:~ .htgh~r thitn ~ Q41J,. pr•~ 
.. ' . . . : . ~. . . . . . . . . 
, r 

. ~:nt\\V',lY~ . l:t.w~ ~tmtUl ~i ~e irA~~~···~ ~ .. fits~~ fit high~%' ltJ.te-.~ 
fl'Y· ~ •r *it~d p .. ~~ $~;r~~4 t~ .iow~~ ~"' ~~thr4 ·weJ.t~f 

. ' . 

;........ LQ'~$1 ot tht 1~li'~:#~$Sblg #*l$JQ$•~· b~~ ~ipas,; !ag~e$3 

~~~~ -~~ ~ b.y. ._. c•'t4~ ~$ ~ ~e:rl:~t a.. Ca~'ft~d ~-~ 

-·two·. t4 'the -~- Jo~ " Qmt4~4 p~Ul4,.:(.lf. ttm~ ~w~a. ~u ~·~~Uy 

~1·11'~ ~~ ., ~· '~•-.tr~la~r ftm.tt.~tt :tt~ ttfit P~".e•11:~ttve: l·~v~al.~ 
!.,~ •. J ~ 1~~~ ... I>S A,t; ~titt~ l~~$ity lewt; w tnu!J -ol~t ., ,QI ·~-

. · ~E;alt•tt)r ·ttJ. ~· $~~ 413.1-tl(t'# t..r t).l $$~-4 MUnld laO~# ,, ti4 f:J ;pO$~ . 

~"""""~- ·.;t..,.:Vi:l',... :CI~~,w"...,.t;,_\ · C""JI'""'"'~~:"""' ~;'1'9 ~•w~ ... . ~".,.'~ill* 
~ ~~#llllf#lf,;t Xi·~ ~of.a-. W 1tti) $p¢£~ $UPJW'~S~iV'~ .ettt a·~· 

.I.~~~~~J.ne4 ll~ih.a..ri,.ol!' ·•f tr• ~··~ A4 th~.l1tm..ita4 .. pt•4 .·~ 
ii!.-1~-,..!r:tl..,..rt 6 ..... $~~'~· la;Sfl-. fli'IL&~ ~~...d;.....,.........,.. ..r,..,. ...... ,..._,.,._,....,Jr. _......,., "'"""''!iilf11 •'ll..""'t;<~~."""" 
~~~'"~~ ~ .,..,_ ... '1;1' ,~'>~!~ ~iliA~ ..,.,..,.., "'~""'" ·~~-.JlMII'Pfllti ~- ~ll' ~- ~ 

. -~~~· ji4 ~ ~@••t% .... ~t9' ~t ~·~~to. a-.- '\Vlmn the '-t•l$e 

·W~$ ~-<l4utll:$dol f.,!!C e~ f. th ~~4 Jt~ .\m'JHMd w.$tb. ~ ~.etlttm.gd -•If~" 
' . 

.. .t·~~&rlqnQl$e;. .· 

~qUy* ~. p~;ry t~slO».ltt M1 hl•~s: ~~h ~~«tte4: •~ 

~MViittlf' ~4l1~~ ~$1.~t•tt.t .~ ')lt1Ue:ratia of tl..$~ <;ft~:tr~4 a.l'.~ci 
, . 

. . , .·~ g~ ·~ * ~~S ~al10$~D! $;Nl ·~Uf V~Jl!Q'~y •ll ~Y' S.tt:l. . ., . . 
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• r.~m ~4 th~ -~~ ol't.;'M·~he:re •. · '.tb...e··fo~ C;w.'Urte.w e£ Be~-'"'" 
. '., ·. - .. I 

-~ '. t . 

-~-- ~~ti\l~ :wu· -•~Y 4~~:t~f ttl)'; ~•pte•ly •M.tt~arm=•~, T~e . 

. ~,.~·~ot~.p$ ~ni •· "$~ ed··ot'~ bub.~~-. iq~. ~also· ~•lit• 
· ••~ ~ tl•~·n\~ i#·aU .,~·.tdm~$:j, · · 

·.~t.n ~:t<#J.lt. ~· ~-~t~ ags-e~ wtth l!ln4t a.lt-4 ltaJ.ttat bt ~• .. •a 
,*Q ~~--~--~e$l•lll·.i-th~ ~~ ~•.slain pr.t4~~the ~:r-.~. 
~~~· a ~Itt~· F•41st.t .~$1~ t4 th• ~*Ill~ ,at.b.Ways a:¢4 . nUlei 

. · '-~1Q4 m ... ·~~--~ tM. $~c&,o..-~ wa,.·;-~. W~~tit~4.dte»- "sto ... 

. .lttgb1~ .$ .. 1~ .X. a;f'~ With ~-Ute~., l~.~e_s. in tlt•· hl,.,_odJ.fll$ 

,..*2- wpe ••• ~ritt~at .ftt# f;h~ ~pp~oe ('f_ ~-s~ •. 

· •·~~vt~allr~~ the.· .. -~~tb.m. of wb..y t1Ut hp.-.1 #~t wa$ ~~s$nstti.v..a 

~- -~$~ wh• ~~$·lf~ ~~ ~-t# c;:•.s~ ~•4ltt•~ • .,1,~3 $.~#mtt~ •u:r 

·t)~ ~!r~ntd (J•4iUai ~ li~ ~~4 by a 'blt-5l• dflf~~e b.t·tM 

•~e •f. lb. tw·"" ~lti,~$ ~- $:'~$,..~~$.: :t~• thf.s ·~'lll .r. ~w w~ ~r 
·~m;~ tM-i ~f'~ th• ·$~ ~~ f!:* ~~~ SU$Ulw to w».f~Jet m ·tttt~- t4 ee~"" 

tala :-idle£. reap~~- ••~$ll'. tl\.e ##p si-.~.t it l$ le$s ::mutt:SNe ~ 

,-.~~~ ~·t ~.a tw.a- iPm~-.~ lc~V'fn~ p1~$.$SAJ ar~$gase u noS&$. t$ e04-.. 

_,.$:' ••. 

. , ,•:.-



~ tr'""'~qle$, th$ ~~J .~ ~ ®~ of htghe_. ~$e:l~slti¢$ ~ 

~l.tfl).l ~$ye4 tn the· ~~-~ted. ~-~rim~ .. ~ :¢~,ates .tn sen;sitf:fity t;~ 

.tac;tU;e lf5itm~ f«tllewing &ep'Cal l'sl.•$~ 
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The ut\tu\ldate WU bom.la WUl~ilc. Citfttl..,tatlc;td tm 

tlkUp«tt 11- 1919. ma pa~eau wen WUllamattrtK-.tlunrlne Tracy. He·'Ob• 

•Jufl,llt• ·ttle~tai'Y' $tabo.ol ~·-~:~/~blte Khools fa CoJJ.tAeettcut. 

Jk. wu asra4uatM t••m W~ Htp School, WUhllanllc, in 1 9iT.. Xft 1941 

he l'eeelve4 the .Buuto? of leteace clepee from the 'O'rdve:ratty of Coaucat~ 

te'fd;, He .wa-S! gl'ant.4 tllJit ~.«-.stet" • A•t• deg~ee f.n pllychology fll'--. Be-stem. 

·vutvfln:alty tn 1941. lll1946 he~ matrie~te4 iftto Bo-etcm Um"tt•lt¥ att 

.a Ph. iJ. datidate I# p$,._1\ology.. J'l'~·i941 to 1946lle was e•p1Gye4 4-S 

a. p~ycbologtat •t the ·Ga.J'dntl~ State HofJpilal la Ga.JP&n.e~. Ma..aSI\GbseW. 

J'~Vom 1946 w 1 tSt the t#an4l~ wowW· ._, the Nal'folk Holle Celtt:re ia lto-.... 

~~ ~-ub.u.e~tts as a P'*P wo:tkel' ~4 p~~fhl&l :ooun•elo~. b 1918 

~ Mcepted a fOSltloa a• aotbl.g ehlef psycholt.tJlst at the ~vtuJu~ Baeo• 

Retitk Ceata~t la Delaware Ctty,. Delawa~~. He re.atntl4 there udl 

Septemibel". 1951* at whtck tbu.e he ••t:u.~-4 to the aostoa um.ws-attr ea,e:r-. 

ktleatal payc,.logy k'bosrato.-y* 
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