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lato tIo of Twp lmo n n,0 . 	 c ort i e ,t c icio cn 

cmc cthoo 	 roc 	obcotoiattoø, 

4.2 	OCr 	O' trri 

to itt font oo of n tuz1 non to ccv in Vi.( ) 
Tt bo 	ttatozr endLnhibtto tninitb, 0011 1y, on'bilioai~ 

^ at cobo oto c ft ib to7 in utt, co Ccaozutcl by 
r 	►+ 

 

in 	titivo 	toCQttvzD u1czc of 1nøt t1Oticn 

d1'cLtioo by41vtirttna o cto 2 call Gy .c 	oc 
ta+ barc 	 hr1f-t vo roet f O o c&tivo th obo1.+ 
'to cd a 	=t * 3o aw-n- pooh, to s o 3 by r 

r o ropE!OcZQd by a r tot o t'tioo cocbino1, 
tc1ocn 1i o. Tilc 	110 .o tc by a 
MAte tt.: w!b 0000bio c1 vibrcor mi. gon acoo r tle 

tome , Meht2?VO1O aOt7 r 	t o iZOa 

tito citct of tto ntotcr 'cproccto tho 
t1CD OO  312 • It to Lcu1iy of t.a o or o9 1 riiZi. 

ccoor- 3. ' 	oo Gatlon c!ttl c aptation ptCtOr3iOn to viCU1atOt 
by t%. o !'c Q eco 3tlfia2' cT8 a c&r:tivo th o11 ratc 
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r L ttvo ofrctorr tot to laco'idc3 by to ttr conctt of 
t'ho, c&ttvo t 	oxa c atO. tO oizt 0 of tho thtttor 

O tho c&pttvo ttochoii cc to co cpero by a c arc ttr . 
2ho ontppt of the coprtor Ic Co'nooto(1 to t ciotab10 
matI vtb 'c for Leh ttoro only ihon all the condit iono zo 
ca icffoI . in the ecU baUy unite, 2ho ttc t$: conot znt of the  
t oteblo ulttvbcttor ficaldoo the cbcoluto rotrotory  
pOnLO . of nouron 	The output pnlc of the 1tibntox   

the cot9on otontic. thnouih 	formtlatoz, and 
g ico o' a 	bIa t o o on on the on r v( 

4.3 	 2JUPW 

in oio in Pik 29 'bo into to the todoi cro olootrioc.i 
pulcoc. 2ho coittoxyinputo co given in the fore of 

ponttIv ttcnticapulcoo r. d Inhibitory 	to rro In the 
fora of norativo potcritiei lcoc.. In the codoi.#  f vo EPfl? 
.v pn o nra t ,o IPW jrr tc o ncc1. 1'10 cep P l l= of 

posit.. ad novo naturo tr enorctoO by a DO diffor 
tiato '. he . dia(lo in MOP int fixe Uoto only Voitivo  
pulco 'i Done toxo Coll 'i r t QIOC c the r-t CPetiVfl m1Co 

So bloc % oi 	MM1e8 tbra 'ti rooicteo 0 ' ho dIo o in XPi 
tnptt iio bloc1 o the pDCttIvO Paco and Moro only no t +o 
pulco to coli body rioa, 2he tffe ntintor fico oonott 
in taiga c I r flccoona by c lcvttn the roeictoo of 10 13 

(Thr r c or..*t tt nco O. i . 'ho C12O4 dloda in UC04 for bloc * nn 



m 

or paab tbo lcoo oor ro:opn1j 	M t4 T? ? tntuto 
in both tho toGoo. 2t 8onarlto + i of coo cad iorjtho oc 
ropraoontod b 1 bo rcoiot coo,. A variablo rootot oo og ID t 
O t !a u od tic Batt bo ;Suotod. Ito oinicuo vQluo inUio too 
that tbo Gon5rtto cont to vorr nocr to coil ' ; tM 	irii 
velno o ` ; roynopie potontiol in .00nt i utot to tho coil body 
olor it. Ito 	tcui oto indietoo that to dondrito 

coitt to at ttio Sr root Biot *o from coil bo1y cmotntcao 
volto o2 o c tto poton tici to aon 	tod. 'fl th000 into 
oro cdaod up of a point '4' nd river to tho ntotirctor unit of 

con ' ay. 9Pic potonttcil at point $ A0  to tho o x=tion of r 

EP c a+t I P inputo, '' to Lno of thio cuno8 up potcnttoi to 

rooponoiblo for t10 further ar c Ilona in the next otoroa of Cho 

oyotot. `mho poroilbi cocbinatSion of rooiot co c p it eo In 

Cho foobrok froth og Into^ ►at pr*vtdoo tho tzribrco Cir. 
oonotct. A tpicci C31iO o 10 tc000n: +got 100 it O1D 

roaior* oo c d 0.1 	copco tc oo to tr3on for bio c4ol. :1O 

other óopccitc000 I F anG IW ore oloo p GcG for (ott ng 
COcD of or vciueO Of r oobreno Limo conotc tt for ott+ r pur0000. . 

ror Iry eritioc1 c not on ,cpm otter ecpcitcnoo and aoiotnoo 
coittioic c to incorporotod in the Idol. 2bo output of the 

toraty to the tnvrtoO p,ttnttu 1. of point ' s' • The output of 

the &ntc'rctor So lcn to 1oif tzwo roctifter unit M oico to 
the 0oi' cto'r tnit dho t 1? vo roctiftor to ucoG for rcxc tt f' 
ti o ccoGtion phoonnon, 2 ho output of the point 'B' 1 

obcor6 only fort ; in to cnd not for %PSP into, juot 11110 
Cho octu,i nouroz. izcn ti ro 10 poottivo otontiol at the out t 



of i$tOC?ator" (i.c. tho IPaP inputo =0 Cir' the DPOP i 33tcc'- )'t 

Itho niornt24o p*t=ticj io obcwvo at point 0 c iaf rCotiflo p' 
t°imah cont Oto 11O3d D end 6000 not t`11 ti to tit of diodo D 

beet co to !OVODC^ # biao n(. ° hQ ,  output to not aVnLlablO at 
point 13 in thfc cavot So tho noxrt agoc of eAaptivo throo 1$ 

('ato 2cOO not 'Q itc Upon t13Q norativO votonti , 1,Q OboorVcO at 

t)io output of mnt rator (i4o. tea BP potontiolo r o core tan. 

Mp poto tia1c) end t o pooitivó Conti.al la obco a at 
point 0 tot conGueto bio 10 2  and ovoroo b ao itorc o D. 11 

output to oborvoi at point #3' ti iio t Is fcd to capttvo t co. 
bold ratty. 2 ho output of tho rootifLcr in corm Cod at point 00'1  

to thr0000ld ato,. ho throohoid to provldc by vInC, a fi oa 
poottivo potontici at tho non tins input tcrno1 torn 	 of X0 by 

uoiw ► a i otontia1 ivi4or. T o two ol*t can bo aa3iiotod by 

onin Cho potcntiói &tvibr oott1n, to part U al oonbtnation 

of the rooiotoo Carocttco  in tho focbtolt pat'b of the throw - 
hold gato Cocidoo Ilio rolatt t'ofraoto*i poriot* i 

vacuo of la z 1flicccon$ is tc!ron In thin o$a1 bo qrcnCtztQ 

of I V ana 10 pP coo co on in 	r , .o3 to Chia Cor 	tin 

t ►ooh c bo co octoa by a c itch in placo of dapaclt CO , 1pP 

for Cot, tho vuoc of rolattvoa ofrootory mot ce 1O aae. 

and I coo, thou thorn to no output at Point #D' .of h. .f va 

rootiflort  the t' o6 jotcnticl of Point '0,  duo to Potonti 

401 dov 

 

ercgocont go oboes at ti output of tumohol 1 naso 
3$ 

 
it c2oo not cat to cay eh co. t1' 3cn an output to 

at $ 'fl', that fotcntici og point 'B' to c OO ti 7p cit h tt 



pvtonti of point 'C' a 6 a varying output co mmi :r 
to OOr QQ at 'B' to oboord at tho o t t of c a!tj e  
tboa± 1dCato t tc mco It oi,to to to ab n oo„ it 
incro to tho t$roo oid of tho Cooparator for into 'actor 
output, T o out nc 3 cf ho intcrator cnd tho throo3.d rato 
arc cont ugly a csra6 by tho TO co rator unit. hon 
tho total Gun of to in uto (1 	''o an XP 'o) is coro tan 
that throohoid va1u : of t is nom, tho output of t Into at 
unit +mora+ at tc na . 'ADO of or ator bocacu core ti 
tho t 0002d twit output cDcneoto6 at mint '. fcnL tho output 
of tho cornparator oh o at point Ot' fci pocitivo duo to 
norntivo voluo tMo tri oro nonootablo t2ultidbrator. t hQ 
oaootab.o tm1tivibrator I❑  connected motor comparator aM tho 
tiro porto4 of this 	tivtbrator forr 22O5r Oh z rooiotcnco cd 

01 UP oaaoittoo to or uai to tho abc1uto rofraetory pot 
of tho r 8oi vhia1 o token I ttUi00003 in thin rr,oi. 2ttO  

o Gott oo of A ii!? ci I p!? arc oho 	ro - to cot tho 
Otbor oo binat ono of abcobato rofractory mod« rand to r 
T io no 	ly "off' + 	2 norali y t OTtt. 2'tO trafl0 O OT ' 
i0 acc P a oito Win tho nA t vi ator 1a In root r ata 

8 no eor6 of ag is cor4nr from tbo o tic oto, the 

o iitu trc wtotOr '3 rotino oft otin tooottio biaD f( 
at Ito bac. ' bla na iv t4 zatod at Ito bacz by uolnG 
tho pOtc2t 3l I1vido 	C Cnt an s ae in ft uro (29) 
hon to c ittt .' for ohnoo Ito otato on cocm from t1 o 

ooi1~►bo 7 r of t v baoo of S boaoco r ."fiot' t roattvo  

til 	U ITV! 'S{TY OF fQ01ME 
-0ORKEY 
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EM 

to driv t .o trc oiotor in fu y a- utUrc tion ct to. n7ow i9 
oa`t1 o tho point ' ?, 'It of t o or.on no.o' ctlp o$' ►I1 	 ootottivo 
notwcrt. Vaml1V t point e' 0 oro tit co = naputico potcrtica 
(in to X41 tit «' 10 Voito) ich TOocQflto tho otocay menta 
c nELttion of the no 	ft bo. Ubon oitot T 3. oirto P, ~, .i tho 
Ot si Jr^Ooo di b -oa t!ro :;^-fit tbi o oaturntoc tr ciotor 
opil o potontini to pro8ucoa t t tbo DLnt, ba o1itutc of t io 
iotton potontiol toeirtcurii of point PI t J 	init. m at tho 'iot. 
biro C"o opi ro at  ut P1 to o a co o 	d to t i1 o at otbor  
poin o later on tho onelor line, 

2 0 electronic circuit tctn in i.299abz" cats 

an tootod for the variouo oloctricol a' arcaterlotiae of noun 
co diceoctd boio, 

{ t) 2ro to a 	ttcolcr th ohoi vruo for 	 input to 
Ccu= +!citation. c: cn the output oiel =00040 Chic th 61iol 
voluo, tba ot.ion.. t ti out t to oboorvcL oblc-1 eboo 
tho 	i # o OR tto output roO nce for a& fformt luoa of 
thio con Input (obco'a at point ) for Coto Vauoa Of 
t oc2ol1 0 tin o, 

(ii) 2tt offoct of coca dotton 	ccttatton of the 6loi 
hto b3c obcrvc in the 	titan tho total vzltao of P ? 
VOtc t C10 to c Zo t cr tots. XO? potc2tto1O cnzl tho ouc 
n)3tct c1 at point 'ADO In tho co1ca 10 acCativo iaa, oorcn inj " 
to Cz ottaaton ttaco, the potorttal of point f 3'O ebtn 8 tho voluo 



02 'tho ot9t rel$ of C . .̂..r"~fti'u o tbro o fllU t ' rato cftor t z ti 

( oh i o 'oqui'o+ for aflo nU Uon) ena tho unit ctoppod 

• r ivin" cation ptccl. So, tho Out t c4on 	ctil io 
cvct1eblo only u 	tbo porio for tio tbo 	oDation  
Bait cl to 	 ivo t!n,oc1iol 	to tc oa to ai3not to thio 
to v1to. ',ftcr tto portofi tho pulco corc for otopoo rivin 
c y cam. pair... It to 3uot M ootxr ao that im otal nor. 
jo nptiation tita ori to ci pcctten o coribtnrtion it tho  

£oobcV tb of t o tbroo1oiii Cato, I 	11 olc •otzn 
role tLvo t'cfràotory i,orioi of th tbol, 

(iii) ao áu tut : ociu o' of tzo ncuron coc2ol for tho coocl 
•v31u00 0 tbo tot tnt o1rucao e ctbo7 oro apt)'ite . 3tot f'oi'o 

tho cultivibrctor t 	tut ""It 10 olto in " :.3O. Thin to tho 
otoc.Gy oato froquoroy rocorcc of tho idol pDo - 	by otoc+ . 
.e it 	in tho cbcoo of co 	ctioti cad adr,,tcnau popo 

ttov, If t ttc 	ction uiit cn aettvo t' o' iG Cato 10 
tic oo nc to 	o ciz o t thon tho output to obc ca oll 

to V V . 	 add thoco unite too tozdcot to 	o ne 	luo. 

ffto' to o i!' t2ti, Vice rofOonoo input at tbo OrCtOr  
at pot OD" bococao core tbz n tbo input cit point 'ADO an t O 
outp t a! tho CO pabr :it cit print O fl' c "oa frOt no,~ntIva 
vi  Lo to  pooit10 vziluc z to conootcblo C3ltivibrQtor +too 
roo rnlin^ to input at cilo., ¶hio a&Lptution fico incra= by 
tvoroeotnp tho O0Itc10O vc1Uc IU V=2102 x th ci0tCco hi 
the fooI pith 09 r&n Ivo t1ro oboi co. 
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(Fu) 	'Pry. -Iouo aoc-b4r-st io o of tI 	.Ira) 
into F' ca bon too cfi on to c ol. J to abc 	that 
cit o c o of CIO tote. ito Of tb t to bc3oco roo 

thcnt' o t oc ', cn y ct thmt tires Vim ncuzcirz0-c . !,Ivoo 
etcz 	c ir1o. ct1oi.I c ►tio the botaviour of t 	ail. 
for 0. ?fit t o Old 1to. 

(i) s ` nori! tck, ob orvc t ono o!osin. do rvf cotory porins  
co of•wa in Toblo 11, Thio rooDonOo &t to fcz cn 

 act uUtnGo (V), durattci (5x) cni 09 
v.-,Picb1c ouoioy ieh 10 a ,E o at tbo inpa of noun, 
T output of o1 to oborcfi only upto tho t1c3 c cbtic '.ioo 
tho oóiicton for 	1Ut0 : cO 27parlod. ¶Qb1O 11 co 
tho rocpmoo for 	ci1coiuto rofrctoXy porioI of 4 ri too. 
bot tho frociuony ao && tbo Uriit, tho Gutpt t otion 

potcnti.p1 to not obo oa* 'ti toot o oloo oonO tod V 
the of or valuoo of abcoluto f ° 	r p io by i roaoi 

tho v.1to Of c ooitc o cry` th c ootc ,o a'AtIvtb'ct z 
otrottit, 'Ir crocoo In obco into rofriiotor3r oriod d occo to 

r o of no on c&. c 3 tho co4ol bccot o cloy 
I «o . it orrtaonto o t otuol c ct, repenit,; no 	t, 

tl1 the oiporiconta1 roc to of thio col are olmllar 
to th co tioh boo boon obuor d by 	r Cotontioto c n biO- 
oniiooro cz rem. nouron It to poociblo tO oiC3Iata tho 
cf~a" ;o Lotloo of the faot dun rid o .ou roo13u1itC notu'caa  

by this mo., 
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.  
i. frlfi~/i11f.iY1~ 

:. oloct 1c cGO1 COULOO O Q vor ocnvoniont 
rL,ic '"'O Otudyl } t—.0 co 	 o oot ica Vbcrcoto r V ioo 

off' tt D cot'j1 1o3rO2, Xt it, rrootb10 to otuO' tho ofoot of 

or h !mC viluel. 	ctor tic to 	1ooun 	oo part 
o. cotes l couro, or co obcooflon of t 	dol or on 
ovorc l 2 -on clo. orfortco. Scv rdl ouch typo of tdoio 

cftor 	areonncotion on ho uio to C urly tho 	c viol r of 

bice -Iso + cnia ac 	ob dl rlcyto for c r intic; cd 
otu7ttto VciOUO ' tT.9Ortc! t fu t 0fl i OhflrCCtO 't f3U .CU of 

tho ecru av A v y o1orrr co oopt tout tho olootz'Lool chi— 
tori ctico of tho natiron ill hop Ln tho (itanoctic ppocon. 

If it bcocoo poociblo to, conotruot avory c U nic o ructus ! 

coaol p on it viii to a tory coo2 roi.c.ocv*ont of tho nourcn 

it c1 Isco otoppod rnotioninr, in co pert of tho boflg, I . 

to toipful In trio troatc nb of coca p t .yia tort c c r 

© ;? 0 O311 ooz c t hoc .oto o tiorkinj cxd bocouc of that 

O3 c or -port of tofly bio otop o4 fuotioninr ro ttO ice'.' 

nation froo th broin to that part or co€vorca it not taro , 



An 

CTI /WT 	` 

In tl4o OiocxDrtatto, t1 o ttettac1murc1 odor to 

o tioC11 c ; 	'e? 	tif" tho ucOf data far + ovo1optzirj  
tTir_o 	oyotom iol . Tho oziottn c o1 c brytoc 

rovjc , Alm#  a vis moi ofron bz o boon ov1opo  
btc1 jncorporcLtoc ci1 tho Ipotaut ocotrio1 o' 	tort- 

otivo of ^ to aotu 1 non , Thio do1 h. boon ouccoaotui1r 

f 

 
btoutct and tot of 

In tho ft tho ork crodetotio oat bo co 	r tc 

in tho & + lto ootc and In tho ikon oyt+ , Amb of thoco  
may bo ocnoi4orod o f r cy iictod or o n .toO f. c. 
4 d otcflod nøyoio of tho 	 u ,, hour  cyotori end oonoo- 

quant .r o r re tcnt oiootroI t alo, no repro  rcprocctrtIon .co4d 

bo + o o. ttor in$orcoznoot.ir r. z' 	e} tyj of nourel 

Ensco alO 1 dOlOD  tho COIb1U 	OhVtOtr of tho ovc11 cycta 
ecm to ctaGtOd Ln 1oto1. 
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