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DEFENSE TECHNICAL INFORMATION CENTER 
8725 JOHN J. KINGMAN ROAD 


FORT BELVOIR, VIRGINIA 22060-6218 


IN REPLY JUN 2 8 2019REFER TO DTIC-R (FOIA 2019-144) 

John Greenewald 

27305 W Live Oak Rd., Suite 1203 

Castaic, CA 91384 


Dear Mr. Greenewald: 

This is in response to your request dated June 20, 2019, requesting information under the 
Freedom oflnformation Act (FOIA) (enclosure 1). Under Department of Defense rules 
implementing the FOIA, published at 32 CFR 286, your request was categorized as "other". 

The document that you have requested AD0467355, entitled "Remote Control of Behavior With 
Rewarding Electrical Stimulation of the Brain", is approved for public release. It is enclosed. 

To date, there are no assessable fees for services from DTIC. Please understand that other 
members of the public may submit a FO IA request for copies of FO IA requests received by this 
office, or the names of those who have submitted requests. Should such occur, your name and, if 
asked for, a copy of your request will be released; however, your home address and home 
telephone number will not be released. Other private citizens who have obtained your name by 
using such a request may contact you; however, correspondence from the DoD about your 
request will be on official letterhead. Please contact me at (703) 767-9204 if you have any 
questions. Thank you for your interest in obtaining information from DTIC. 

l h
Enclosure Mic ael ilton 

. FOIA Program Manager 
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IN REPLY 
REFERTO DTIC-R(FOIA2019-144) JUN 2 8 2019 

John Greenewald 
27305 W Live Oak Rd., Suite 1203 
Castaic, CA 91384 

Dear Mr. Greenewald: 

This is in response to your request dated June 20, 2019, requesting information under the 
Freedom oflnformation Act (FOIA) (enclosure 1). Under Department of Defense rules 
implementing the FOIA, published at 32 CFR 286, your request was categorized as "other". 

The document that you have requested AD0467355, entitled "Remote Control of Behavior With 
Rewarding Electrical Stimulation of the Brain", is approved for public release. It is enclosed. 

To date, there are no assessable fees for services from OTIC. Please understand that other 
members of the public may submit a FOIA request for copies ofFOIA requests received by this 
office, or the names of those who have submitted requests. Should such occur, your name and, if 
asked for, a copy of your request will be released; however, your home address and home 
telephone number will not be released. Other private citizens who have obtained your name by 
using such a request may contact you; however, correspondence from the DoD about your 
request will be on official letterhead. Please contact me at (703) 767-9204 if you have any 
questions. Thank you for your interest in obtaining information from DTIC. 

Enclosure 
~ h 
Mic ael ilton 

. FOIA Program Manager 
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DOC .i."railolJllity Hott •• • loll dht,.{buti01l 
of tIli, re~rt h e""t1"Olb4. Q1>&l.1fh d 
DOC 11"'""0 ol\rJuU r~u~~t tbrqll tb ~ 
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2. ntl, at' 11101'0,1; , ~ cant ..,l a'! ~.!oe¥lor vUh r .... U'l.iI>; 

~l.eetr1~ol Itiloo.ll.~1on ot tlw bra;", 

~. Pri nclpal Inyud satcr , Sto.nl., S. FlJ.,ket!. Ph.D . 

~ . 69~.~ .. , 5 (is"""" :J,(l SeptOlll.b.r 19!i}. 

,. Cantr.., ~ elri>tT, 1\A-.\~19~. 

6. ~ "3' 1;1 . Il . to-m;,- 1Ir:<I!e&l &"'*1'01> .... I ~ 

..,.. ... i~,\\, T"t ' pl c1t1c I>1Jl or tbt Nit!lZ'o;/! )lrO!!r01l VO" tQ ClCIl:l1ne 

t he ~ao lbU1~ or ool!ltrt>1lins the b<lll<1~lot or " <k>f! . in "" gpn 

tieL!. b,- _. ot ..-"'1 7 t.~ol "lGct~cal "'llmlati"" or tile 

bn.I..o.. Utt ....... >'1. 4oocn1>H .... ~~ a Qa~ w~{clo oIepa>4s tar i t. 

.!feett"",...,," (lI'> '-."0 p""p"rli ~. at eloctrHal . U ,lIL1.tian dol1"''''~ 

of IrtJ.nll.«t.l ............. rt_, i n a<W.tion to an .~~ .... t lMo 

ollllitr or iii. OOII'" .. U (lllal. ""in~r, tQc.ol , \.0 U .. rupt. ~illl: . tn. 

t i ,l..<I ""h8Tl "" ... dtr tb "",,-1;ro).. or r""liIrlll~, "rat" .ti , ulo.U"". 

l'inelly, ~~w<>rtin' n~~""h ~lo;ri"~ "blno n to h .1D<UIl'i . t d. 
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Sinoe 19 5~, it "". be.,. kllOllJl t U t OIl""'rlCol otilol>l.lt1en 

or cerUln """" 1)"1,. """"<1t..,..,. f» th. i»'si.c. ooul<l sun u ... 

in.tr\lM1\ta.l nlnfgroo r, I. e , • • r ... sr<1 In t ho •• noe thlt. ... 

""~k ""nlcro>d a:l dott . .... I a111/1 "l,.df1c l "" i ""d "1"""" I n tlll! 

b l"lll.n VIII"" prndu«4 .-ord .fr.e~. ,,_ ot(""l.e.t lon; lbul1 .... I_ 

It II n~ <!1rtlel'lt t o oon •• l~ or O<XM j>ftodeol oppll_ 

¢<otio"" or "'inforoinr: l::roln niNlUUon. Th. "QO'k =4l rtoUn 
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'"""t~1- ont"o.l cheun to~ 1.1110 1Iill'k vU tile d"l!, on4 1.11 .. 1. ~bol"" 

41c~ .tc d ~_ or t~. Il>"'<'itic proll~ In •• lttl .. Ud <luring th. 

""""'" ",r our "Oft. 

1. " ~Ur.ol:onft..u...s or "". aog 11\"&111 .... 'I'tII1l.oA>le 

(W"" t.h ond r",N'ltt) , =d 1111 ~l.(t....u p~t [I:'OTldi08 

... H~bl ....... U'd ~rr""'ts """" ,1.1'"-llaU ... hQ~ t.o h l "" .. Ud , 

2. A "'.U. »Ol'hblo "tirnla1.= >lhj~h ""uld ~ nttQOh~4 to 

II q IIIlrMII ",4 OOOCl.et.ed to i t. d4":U" ~.' "" ,....~.4. 

1'110 all:tul."". I>o.d to lie rel1.&b! . lOud ""I"'l>le of .. ..rfi.~t_t 

~nl:lO _'F¢ to be ". ... te i.JI ~he he. of nl"""'rd 

111l"t411l>et yu1ni.otl &cl'O>i. illd1ndua l q • . 

3 . n... »'I'$Cl. ..... t hod or e"" trollt".; open fiQld b<ilulrt = 

had to he d.hm1_~ . ' be «><>1.'01 of h"M_fh ld beherlor 

1lIIY be CItII' ... ptuall.od , in . """n.1 , ~ .. vina "h~ t\<'i!' fra> 

one ~ltraq fOlo~ in tl>< n.tl4 to 011)' o:r\.h .... ..n.:Itno-, 

point. ........ •• ,..;oc>loecl~ II """tot. o~ proctdl.!nl """ .... W 

thi •• q b~ ""o.,..plhltod, '0IlIJ11'l8 ~. t !le .t~1 ooontr<ol 

or ~U.<'Ioh oe¥ . ... nb t. "lo<n1"ll QlI .. _ •• 

L Gl " ",,, ,ol~tI"n" to tho "b"..., "" •• 1.1""" 1.110 parOJOetero or 

t ~~ """1.,,,1 t""hn1~"" . h<Ollo be explo"': . nt. de"""" <>! 

di.t:r .... tobl.lI\J- ot .. <los ~,,-Uvel,y Ull(\u " ",<",,1 h .. 

qttUu .... or lapOrt. ....... vi UI ""l';vd to or" ...,u. .... i-.) !I;JJ>lJ. 

~ .. tian or ll>e _trcl ",<~t_ . 

D. General 

Sut>o1d1 o.."'Y ~o ~ho "!,< o1f10 ai ... or ~l\e toe.tuot r e ... ..,."} , 

lie =<loo_~ tc IX;lon .~ B"".,Ul q,IIUUotll r I G&rdiD6 til. 



natu .... of rewUl!lrg , lecutoa:! oti""l.tion or th~ 1>nin. Muoh 

of this ,..,search wa, j>edonoed "ith the d1>1no nt a, th~ 

~XpeI"i..",t<.l ~llbJ.ct. 

1. "!'!l,,.. l!QVO 1>0"" ~UUG"tioo. in tho r O'Ml'oh l1terQtuno 

tht brain Oti,.,btiOll U • r~lnf01'cer u<y h""" properties 

different ,.,,"" oonYmltiom.l r elnforoe r a ""eh .. food...xl 

" , t er. II, ""rut""" t.o e~plore ~hio qt'''"Uon, "\lith 

vartto\llo.r 0111>11 .. 10 Oll (~, ~biltty of r.".rdius 1>rdn 

. t m ulat i on to .airrt.>. in . tr. ngf;1t pnfOl'Ulnoeo of ""'-

OrUel' or coopl-exity ",<uol t<, tho,e .... intotn<ld by conY¢rrt'i<:<tw 

oJ. rc1ILl'orce"". _~ satilnoto,," &Olution to th!. ~rObl_ 

h od re1.evrut"" t o the l!eH ,,,,,.1: with tr.. do" . 

2. Ex~riIJe!lt~ reported 1n tho l1te r ,,'<uro ""1en llIoal rlt.h 

0""-1'=1 00"" bet,,~""- r"" .... ding b,.,ur. ot lIul,nt100 OIld the 

.cnnntio~!ll r e i ntorc er , a:r~ . in our OBinion, \lll'"-tl.r~ctor"1 

i n th~t t~~ bu~lI"" porla".an« " ro~ tho bo r~lnfOl"cer" 

h aY" not b """- "~""t.d. fI" \lI'ldortook to iIoTelo), "" """",ri~ 

,,-onhl proooduro m.ich -.-o~ld j>ettit not only th. eqU"-Uon 

of tile porto""""c.' ,"oillto.ioed by tho wo r"1nro,..,o~" , hut 

31" 0 permit an l""'1uoJ.:tty dafi"",d ond controll. d hr the 

Hj>eri" " nto". 

II. )'""i.1.1ties 

1M ~eYcro.:l pM,e, 0: n", """tr~ct ".o r~ ·""re bou . "d in .. 0...­

reoureh buildi~~ ; uWliod l:r}" tha lI:!j.vCl'oity of ~nlAnd. 'llte 

hull-dill!';. 3000 ~'l. tt. under tl>ot rOOf, l'l'nvU,,~ otl'10ft .""c. , an 

oleotronie •• "OF. rooas r", prO!!r..,iIl6 o'lui_nt, ."P<'''''~ ' rOCflO 
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1 i nally, ou~ 1IOo1u 14b1lraccry buil d!,,!! 1IU l ooat. .... loy tM Uni .... "I~ 

~ in .. "htl •• l:J uellOdid ..... or Co.lloo;l !'art "" ~ -.! ~lot ot 

nI. 119 .. arch AetlTitio. 

"p;rrlrt~ '~I or u.. e<mtl"kt . and ._tl~' """nJ'.,b. S."...t.mtl&l 

pc>!"I;1O!'" or booth .... u r.b .. tton. ~sve boon Iie.,,,·:tbood In 41tail In 

I'!""'i_ ""POr'tI. UU1t 1\ 18 """""'VY to noll»' to t./>O$e upeet$ 

report in llhich 4<1'&111 MY be t.,...d. 

A. Vorl! l\0 1.&t-.l t" Iljle. H I. oo.ll <>f , he c.m~~ot. 

1. !l.o>etto4e pl • ....,t I. th.c I!oi. 

TIl. VCJir. 011 ~.~t~ I'l o--..t ~ .. bu .... entned 

the n ... "~Uo.!'<:b bu11dlIl/! t hat "0' )'l'Ort_ ~y t n. 
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boIIl .. or till pooteriOl' lI:n~bo.lUI'" ue evt""llt ID leO't1.oat 

II -..I b. Pl ... _,.,a i.u ,~ n&::\CIOI ..... k ....... , .. b~ _ 

t.r. tout I" ~ill6 ...,.U<I .H.~h In .... . . .r.. ...,u. ..... 

a.. B, lOI:I<I D. tIN! "'-'ect;roX.o U p" &N In tiro. c.pi """,Ui 10 

"..,tl <:Cl C. t l>e ~.,,!.i.l r.-.t'~IOI. lIIwr&l. to tho Red Jude"". 

~~ subat ontioJ. reopca .. r"'~1 11\ t~. leYel'-px'",. box 

o'Ohil>04 r..'eJl Itia1lLt1"" In the Hi:i"'" JUlt 6etiJ>O<l nS 

I h td I" QII1' HPQI'\ at 1 J0lI1I&,.,. 1.96lo . s..bIeq...m: 'to 'lh&t 

~ ...... ban .,...f~ ....,..1 .. "b 'n -.m1 o~ 1,...... preHi.Dc 

-at to. wat&iDoOd .... • -.u .. ot itlternU_ ~ In 

t~1 ~CE:, rl",,4 ,..tiCI iD "".ou ot lOO ~" J>O<l"" per ..... &r<I 

" .... ... 11y ObUinod . 

~ . 1boo pc:rhble . tl.,l'<tor _r~ .. " N.,jcr proDl Q. , lie 

d t.erJpted .,.,..., ...,ctlon of a . ... 11 , r,":>1;.1." trlj!:~ ..... d 

~tbIIlJotor 1 .. OU' <NIl ~_ ~ <>1' ILinl ..... 

~,.,.u.-.i"" " .... aO<In _"""' , cd t te ""'in....,..1.,.; prob~ 

-.. ""~.l"UMIn tv t be DI_ c..unu ... ru •• L:.1>or"""rr 

!DOn.). nO"II.,,:,,1' Di<=ld LabCr lltQ:, (~) . i'Il.i. Inn ...... 

... t""" doUvn. d Ir. Ootobor. 1963. h!~ it "....er !moticD.4 

.ot.1. t&e'C~Uy. A seriu .. r rI?C"' . vrht.., ~ Hr, Irna 

Schpd. , av .l_......t"" _WIll""'", ~.cribri t.bIiI 1rl .... "'7 

or ..... relrtl ouhlp ,rUb l1l:I. .d t'" ",r~ <>1' tblt 

I tll!o>ll t or. ,1>0 "POrt.. ,.. ... . _IU d to tho !"""'l'<rc~ll;tr1 

Dbi l l on, l1o.l1 ... R.od !~ In. titu!.A ..: "".~o:r.oh, for In1'<>r_ 

no.tJon ~ .. e. As du e1'1_ in CIW' ."""rt of 1 S..,,,,,rr 

~ . .... \ur...xt to (ltIl:t.<'II )ledha.l. In.'rtDl.~tl, 11:1.1]"", Gnrv" 
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1'& •• tor the _rclal d ..... ~n~ of ' boo portabll, r_ 
"""tl'OU@<j, ...... I.~~or ane. t ........tt.tItI" un1U. 1'broIocII 

.. 1<)(101 ~ .... ...,~.ti'Nl or Ilultoon , ! . •.• Levi. A$,..,.,Jst ... 

1M.·, IIfItbeI4 .. , 14ol.. , t boo u,,1t ..... 4 .. 1gll."t , ~.d.. _ 
dallY_ 1>0 "'. urb ! .. 196/1. s.:- ....tl tt ... u OlO w t boo 

~u10 i~ ..... """en.". • ..,." .~ke<j~t t D tM'. 

nodtt1.~tia!' , t"" unit ~ •• ;:--~MBOd 1n e. e(Slpl."'ly 

luJ.DfDCt.o,..,. _r, In t _ or 01"". it ill .""U, 
athehM t~ "" D~nlll7 q ha......"." , 1" tam. or ""i,stIl, 

eM" h no 1l\Urt'nenaa "1\.h til. dog " non!fll gait. 'I\» 

1IIIit. df!l:i~"", • 100 """ s1M~ d ... eoIJ_l. ""l~, 

N ,d_: ~. j>ftlI -t""'P" oI< . 

3. Prtor to t he doli" • .,. or ~he perhbll ItUullt <>r . vo 

....uJ1.oc>l< tid" ..... l1 =p1cQ<ill6 • ·M~lln." "Y~ ... ! .e • • 

t lw do6" " lIS """""",,oed. to • IU ' "l,",or, l ... ".d in the 

l'bonto~', by"" ..... of ~ coble . ,.;pen!0'i! " ..... ,. •• M.l.l , 

t ....:1t<!. eru:},,''',..... Oo.\r "'POrt .. ! 1 Je<le:T 1965 d."" rib..'I! 

tU ........ rd>. r~ s_,.,.. we oIwoelepe<l wo ~hn~"'" fer 

the .ontrol of II, <Io!! ' . boh"n or in· tllO _11 ~l,,"~n. 

11>10 "TIlt irolwd th<t dldurtl"" ot ~""'3 """" U 

.... wlillE!, t"",IM. o1>ol'l'i lll:, ""'0 II1>ec ~roc!"~ In a" 

S>IIlrC)pri"to ....... , ... , • deS ooul.6 .... .., ... d trOll OM pe int 

.... the ....,1<>0 ..... "".....u.u. ",. .... .... aev.ro.l. dloadyenW!i:1U 

"" tt. · ~l.1.cl~b& .. l<>"" .. tl>od-- ...... ,'.1 .uo\:n>dt'll. INoOll 

... oc!u.ltl@'; ""0 of t1>o ... qu~ red ..,yuonto, ",.. """"' •• ry l~ 

""'.h~. '~lhuUslo 1.~l..urtu.c u.. sower$!. .1odn>1!" 1& gD 
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pra"""t ed J.n ~ur n~t or 1 JmnuU')' 196,. 

!Ie 110. ... :.at. .. ~ I'IlrtlH!r \.!Ie . U clte<l .,.,Dtf'Ol 

oe. tM """.,." .n~ooJ. 'I'IIe nsnlto ~ ...... _ art~ly 

,.tt.t£ctorr _ (loX!' 1 JOIl""I'Y 1%5 "I!V'rt a .. erlbo ~ fltld 
"""'tJ'<>1 riU! _ ok>t!:s. tit. f<nI:rot.iI q va ~_ 

prel1,duI'1 t ,...1nll\3' . ~ !n~. t ben, t~ .. t :ro..:th d"", In 

MdlU OD «> .. titllt ftI:Il a atrth __ t ralu.l. 1.0 tr_ 
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redUlt. cr cur _ .ll UI """" t.M 1'C1Btcl ...... ..,., >d'lll tohtel> • 

q >lOT "' tn.!. .. to "",pand ~n the """~ Nt-J.d. ",. 

uve .. al ot.,. 1n ~ll. proced"", ~r' ... I'l>llc<lo, 

a) PoUaliD& u.plantoll\t<:CI ........ II~ _ \.lInh , 

tM I!.c/I io ~rQVld.d rit~ ~clt-opoUUV1l ,Br<! h crM!" 

t o I,.,,,.... ro""<rUt . 

b} Al'Ur 1«)J+ • .,., tile el.eot""dl }Olaeal'.c<; 1. "Rid 

for t ile ros~lt at .tl!!lUlat1CCl. WI have dll;>U..td vith 

tontine ;'" I ac,. \lao ( ~.lne • lMnr p ..... .. t M 

blll~rl.".) am. ""' _,.nU, t lat by <>Il N rn"ll tlot nM 

belll ncr of t."" q in tl>oi -.11, romeO><! enc,lQlUTe. 

",,, ~h.,.et :u.... "'r'ImI!""",at OfI?loyl~ .. It . .. ".e<'r 1n 

thl 1eborutcry and. tll<o 0.....- (!""nlot"" it 1SI'1"Yt-d in 

t h.U tutt; . 

!II_ ",rr..ct l ot . t l.lNlltill'l are ....... I O<!. lJy oto ...... illlr 

tile I'\(l'lrl\e~to of t he d"'ll whon .tl" lIlated. '.'1th <M 

... ",o,n. .. sleetr<>lie 9lo.c..-o. , theroe 1m ... clMr 

"""d.r.e, ftlr th' IniJ<ll. to ~at OM ,""v.....,t whlcll 1~ 

J.J.eo!bt.o lT toU_ ~ o1:iIoo1dLoIl __ tho .... ll _ 

"""1~8 !'Cl'Wtra SlId. tJa.t bebo.YiOl.' 11 I.c_loa b, 

""-'letl.aD, tM t1.>B '1'111 ""aM",.., l.O .,_ f<mnIrO. 

A uocond ~t.ont r. ~tura ot 1t1-llat1ca h t~ • • trO!\f; 

t.end!!JC;Y tc 1nith.h looS!!O'tt9!l in t ile d:! roet l.o<o in tlhieb 

ths ~ ... ' ~ heod ,_ " .. \.!;t07. 10 n.ot.. W e 1.0., ...... ,...tu,. 
is I.he by to tl>e ll'"<><:oodu",. :!!Iu. , 1t the dO/r ' , lIea<l i s 

I 
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~f .Uaul .. tlO1l, 11111 to~:lonC)' p ..... lh dlreotionaJ. cmtrol 

0Ye~ th~ dOg' . podtl.OII I n t~t tid .... TIle t il'<> tendon>'!"" 

V'itb t.", :><>t1;abh .U ... l.ot-ol', I •• "Ut .... to tloe <>pOD 

tl«ld ottw>tioo . ~Io phuo or tile tn1nl,.,; t_l""" 10 

1~ tu fl.ld. !leo ..... ot \ )10 noo ... ltT of MjUl<tiOg tbe 

onr.oJ.l w.:1mlljUe .....,. U poor:!J' ..,,,,,ptihle to t<JDpl.qtoo 

~"". ~1"'" th.tot • pertiC"<1lsr ~ is ...... c ... l.wll' 

""'I ... t<><l, """ \100 1Il\ .... lt1 of •• h!ll1.3 tt"" I:N; _ r0UA4 

ond the d.l.i~ ct 1t1ll\\l.t~n WOOl'!<" <>ritico.l.. 

>lith judldQUO -.ppU •• U "" Of ath ,ul.ction ty the 

" 



i , 

, . 

, I 
I , 

I 
! 

- ~-

._"""~ t lN:t po1al.. Vfl7 cull' In t.n.l f'linr; . th .. q 
loar". ~"nt u 111ubtion vl ll t.. ocntlnue<i ""l), 1t h. 

e"P"rh.:" V:r _lobes 1.0 ~ 1.bo d.17<o(U<rn of lo_l.on. 

r:, 1 t ndiyU""Hty of Of "" <l<l-C b ~I"tl"""" 1" tn. 
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Itl. iIh~t ...., the pu1:1""lar behvlo~o.l .~. "1I1C~ 

1I1dlcU.. th&t ~l Ie bel"! lon, Il\il. tKw 10 _ ' 0) 

n.u.bl1obo-,tI 

I ... _ UDds or _.rion ..... .,......su". _ 

t l'OllH • .. itb " l"""I<:<I1.,. ao.'t !'or e"""Pie, .. 111 b. 

tran,." L "at ..,. po.>ddl • • tall gr .... cte. , <Or ""QU1~ 

Il>o .. gI Olln)!hl .. ~ Q! r ..,..,.M edl 

10\0 h."" :t'otlIId that t.Il ~ ."",rat d""", VQ h"". 1<Ol'II;d 

.n tb Ion 1di""YJlCTt<\I. viti:! l'e~~.t t o .... ob <>t tbo 

'I._t10S1S , _...,.. be an ...... ed . ea.,. or ."....., 

ol,hl *. lIaoreYer , field con1.",1 b_ ... .. dltl ... l." 

.. oy ,..tU... It ~"" "'" <1!tl'iSlllt to ov,"_<:I>yt .. 

tbe \.1o..,rta""~ of ~ bclln l-or!!l,ty . <>ph1.tl~.hd ",,4 

cq&!?!~.nt poro on h~HU1!)i! !1Ie ~ 6nrl~ the emrly 

1.n1n1~ a»d ... en chlrln& tIM Neal ;crl'<lI'W.Ul'" 01 

<'CIGtr<>l.l" filM behulJ:lT. I) .... n,\ f Moo1ple. 

4.tIU~C .uch SOphhUcation ....... ot 1M d .. .,.,..... -.; 

.-eM"".' ;>eQplG , tho phr ... "r...t t <>r beh.o.vtor~ __ U U 

u. rt~uln, .. IIt . '1' . llol.rllll .... d •• , ",,0 hu b~"" "ttl) the 

pr.!.lIClplo InTeeti",t.or .1nol tho ns,t o!' 1.1><> 1'Ork, 11/13 

capo.blJ' 141nUt1ed a mabQ r of the pcb.l_ I~TOl""" b 

\lie ........ 1_1 ~ u.. pt~W'. _ lou ",,1_ -.ns of 

tbu bl_tt. 

nne tbe Ibon """"ldoo .. I U"". "W""lllJ' "'\U .. ~ t~n 

.,. .... t (IUt.d pr90edUl" f or U'a.1.n.I~~ doC. t o trQ~k ~r. tlwo 

OjX!n rt_ld 10 ""t pl'<>31l i l!!!. it .lIn boo .q;hu1oe~ t~.t 
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~r 11IllJ1l' . ?1."",,," II "M lC .boII \be rec~iVl!""'U_or 

. tral'Pd 'l<I tl><l bII<*.. of t"~ ~og.. "'" \III~t ""n.~"" &bo.tb 

7 " 3 1/2 " 1 Ind\ .. mil "_leU. 1M.lu.1:lng lot-ds , COIlMCt" ... 

OII~ ~""ll ""t"""" ... . . bout. OM JXl""~ . ilthou,;h _ "lno,. 

,",b~ ~ .... 1 .... fi'o. U"", t <> t\JOO I" U. ... e I>t Ute 

t""" .. ln ... and "...,dY~ .... iltt.""l.tor .yat ... . ito po>rto"",,,,,'" 
IIf.I _ . Cll thl _ l ., ""ih Mtld •• t""1. 

,. 74;\0 .... l to ~ l hoor tloe ... .. .l,ltt or tl>O tleld """tro1 

proced\ll"O, ."")} at th~. r1«u""~ «>Mht .. of . """. 11 pbtu 

wUh """rItJ. 3~ ... ~ ... po .. p lo.to. "'. !'ir. t 

pI>otOU.ph in e~b or ~04' u~ IIho!n tho "l"'" tllld 

po.t'lDn t"""""" '.o!Ilob \.bo 4(1@ i s to "eo! ~1404 . Al""Pld11 tbat 

photc...,..j1h , tnd U<:ll of t~ "th..." in t'b. ti RUl"e. 11>& . _ 

~ ...... ie ... !'I'<I'Iuee<1. !'be 0l'J'0Q on ~ l"&tWnl 1 .~l.co.t~ 

t~ ~lr.ctjD<l of _ ont at th~ 60c til"'"", tit, pe.tt lU'D . I" 

.oditl.cn. ute tllat .. n>.II:! ""'<in ~pt ..... &l._U" the 

p"tt~rn adJ ••• nt toO ,"",1> ibetograph , UQlpt tIM- f iro •• h the 

n..,.... . ' bo <lat 1",,1.,.., .. Ute &""erol. ~itl"" of t ill q It 

tb~ tl .... th"t pl>o1~roplJ 1ol. t~ u rI,," u ' uten. ' 1)'1" ..,rpot ... 

ot .h~lltJi"l'l _ loa at till """,, • t.ltdt ~~n ...... U lft<l 

te nch ..... to!';r~. '110 IiOIg 1, ~"""" i-41atel, lIIl"" till 

_drr. IIJ toll<>lrl.. """' p"$¢ilion 01' d,.h alD!>1{I1ae tl:>t 

p .. ttornl &<! j"".nt to tIw ph""~Il1"&pCle o.n<i AbU"". that 

P'CSlEIUIet> to u.. F!JBitiat.. ~r tH dog ia tllR 1 0<(l>:I0'' or 

J>hO"t-ot:roph, "'" o.:pp..."b,Uca of t he aeti.,., I IIl' be p\I'O(j, b 

three t'l.sw-, 11 t"""""~ , . ..- ........u. pIlttcrno.. ""~ diop 
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, 

" r""rth patt.~n. 

(6&. t.~t for "l'l.o.notioo of the " eYe~o.l I!arl<en in e aeb 

photograph.) 
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,:~..., • ."..... in ........ '" the ... ... al .. _n.... "" ",""",," 
... ", .tb!n.~llr c~, \mt ~Ube .. atel1" hept 01.,.1. I" 

or~"~ \<:I t •• ll1tdt F .. <fltdIO<! In tile FOH~t tc .. "". 

Uoploo\.<dqbl:d 1Mq_"'" ~ ... -.oN ~l1UUd.; \IIt ~_ 

of bctt~"lo='1ll cODtrol """ """h a. aho"" In the dllJ'lltr 

oeqnrnofl . I t is elU " J'ra> t ilt u" 1' ....... I.d ~ ~ 

o:oper1mecter """ .>«:fllo .. t ""~H'''l .,...,,. t 1'l' l>ol>4dor of tbe 

""re.blet.d d~. 

6. h~l ... or 11p 1 IJn «I' 5 __ at> ettect tbo.t "­

found t. C>C<IJr in ~U or our 4=(;, Wile 'bIIln! ~lo1ed t~:rc1l';h 

• n.u J)f.ttun ",,<It .. tho . ""nO) et ,....,ardl nt: \nJu I\iBl-

l.aI;lmo . a...~ df<.'<'t 1.0 ........ " ol_r11" I n .......... 1 or y,., 

phot~raphl ~ben tho 4cg " •• c1".. to tbo c .... u __ lte, ror 

""""PIe, tho m&ll. 1>~ h. 1'i« 2-2, til. _ _ We 

~n{IIls In Fl.fI: 3-1 , the .tlldl. pl!ot<li!rallh In nil k_l, 

Md tM bottCA }.'tlot<:t« .. ~ 1m rts . -5. ~n each e.'" o.n4 fer 

botb ,,-, tho. ... .s:Dl 'LI N'c alOll6 tM 1i7'OW><l. lItoUt tol l<!wLos 

tho po.tb .ehot.ed 'by tit. <xport,.,nt. r __ I t ... _ ... th<>u~h 

t bo 01110&&1 I. 1't>1lCl:l l nc tbIr ... tll <>t "" ... t.-:tat}' ' ''''. It is 

l .. til'e11" pe .. u,le, b ... . I . "I'U"hth". t :.o\t uat II p ..... l .. 11" 

VIla!: 10 ~"pPen1nf;, rlth tl>o .tb.u.Lntlon ;>r<>d\lctng • <>OIIn .. l 

...... eu Uu.~ pn>4u< .... 'by ... oJJ'act.,.,. H 'nih., 1OI>tdt 

""' .. ...,. U • ~ " no!. _ ... " t C'lloorirtE" or tr ... ldnr; 

behnYl~.. Whil . .... o ... ",,,t conn.., or ID!1nI th"t 

l _piEt""I",,'Or \be bc>baria r . " . c"'" . ok 1:ttc'l'W"tio.> 

wh~t~or or K"t • 4.,..; c ... b . tr"I~t<l to t nc:r. • V"Uill'~ rlth 



• 

I. 
, . 
L 

.". 

.. !ntd.c l-.tlo.. but Woo dtf' orr!!!tlQlT 1" ~~~ t.o 

r.lnr<:ll'.o (tile r ",'1lrd onaot ot l>ro! n ~t!%allUlon) ~_ 

"".IU .... , n. q vas I I"" ~ til<> _11, of .uc~ t .... lni'" 

&lid hI , tro.ok1n3 pel'!o",,,, ,,,, In tile open rhl~ w .. I't>\lnd to b. 

nth t lo'-- 1\08. '1M bott<Ja ~ _ .. ~rl1on \Q .. 

partial b" <!-<Io<IQ l"'&1t11)C1. !lhlli t.IIe l~red "~-<I <>o oW'rild., 

it (lid 00 rd oU ... 1,r iD fr«t ....... lJ' . """ t be ~1~~ _ ponti"" 

O<I'.ll.d ~. ¢ck.l7 .... ot" bllolled by ........ ntmll,y Vithholdt"", 

""".l"oJiq K l tuldl...... It . "'0' "" ~M<:lulll.fIOl . tII~ ... t"". tIIot 

tho h ... d """"'. "nUfin; . ,bAYi"" h !lOt • 10 . ..... "'7 ."" . .. 1_ 

unt 0; _ noLI beII .... l o. """"1"01 .. U.II ...,..~ u~rl ... 1 

n inul.o.U"" or t llfl brai", 110 ">!Mot .tate, bO'<'eTN' , that It 
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Figur. 6 

It <Io~ '\fU trdned to traYer. e • cOlltrolle<l pattern «Itll 

h. 1td. hold hi~h. 
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r 

- --- - --_.---_ .. _ -

orI>1trary .,.tt ...... ln t~. ";<on n ola , \lU net ""'"ily lIu"copUbl.e 

to qllltlT.1f1 ..... 1.... In Ol2r \0 ~bt o.1" qvcoth.at .. ho <iUA '<itt! 

01>01\ .. tI!~ k .. U"" """" lnu,.o1ty of .. "" U'1LUl of aU_ 

~iO<\ <le lh ... ...t u tloo q ""--1", "" CINl'1I_ c.c .. patt.,m, 

.. I1Dtrh of .tw o ,,&. pll.eltd. in the fi~ld. Tm, ","'b: 

.,.,.,.In.cl o f nft ...... of u. ...... ~ ill ncb..,..-. "' .... tf-

A . t ..... " ,..tu rn .no! i t. D1:nvr lIuI.;e OOIIl d boo lUI r""" 

d.,. tc &\.. .. lind quoUt .tlYO data In t ..... of . hpod tID.> 

nuo . "'''" I.¢ nakoo w..i. d be t.JWon. 1!J.q, Itd. u"", va. . tud1oo11 

IIHldn .. r ""51 of i~t.m.U1e • .,,4 = .. ti_ p1"OdIIdll!! no 

belln1.el"d ~OQ',;rol lit the }nor aid ;:fIJI. elearly 4!.s1"tl1lte4 

!wi ~'" l""t o,M. tbo perlW'loonCI ..... pl"h~ dl. ""pUd. 

la~ttl.n ...a a..r.u",,~ vlUotn tbe "!'twa ra:r./:I ~ 
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I 
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I. 
, 
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dureics" !9"""t. 200 "",,0) end "'edlU) ' !;Q hiBh int~nI1t1" 

" ttl!\n th~ ,,",,"e ..... prettrnld, '1.110 uti . """-,,d 011l1li'1.11 

' <>lite. """'l1iIS ti-.. ~ t~Q" 1m.uIIU. u>d. olIaUl "" • • 

lIIUO'GWI 1 .. 1rrt=slH K<l _aU ... bo!aOll optl.ll:ni:l ....u.....o 
pro4u<:K 1aoco~ """"In« t~ due to a , ... ~J ,,"T ~ et!'ec~ • • 

Altlw\lflh t boo b. h. vior uqllon ••• 0»""" in F1~. l' 'I.""""", 

, dH n<)t M»l.cIf the at okoo ilttarnl J""t d""o>":lboC., tho lunl 

""II 11/;1 ... n 11> tile }lI:I.~. 

8. OIl, of tl>e u,t.erutiIIB qurtlo0111 t'e3l'nlJ l\II: U. """'ro1 of 

t id<! llebrrior in ~ 11:1 "" ...... 01' bnl n .ti.~l.attCll ""or<! 

t~ ~""'t rol or ~r&l.. Gt1ulv.t100 :reYftn!. a:ld is rUlllling • ""'"' 

trolUd p&th .... In the l'idd, _ H Ul3' 11 i t that. III '<1.11 

u.a- tIM )&tU nI """"' ;i_ U.e Opp¢rt""!<l 1.0 ~U1 .. . 

dur.,....,t Nlllta...,.,'" 

10<1ated I. t~, 11';4 ( ... r1a 1> . ~ oollUol ciral1t.T1 

It><:~4 i n tho l lbora t.my _ • sv:Itch 11l u... bOl!ld or til. 

U!. _""",t ot • toe. (the "!",Men ~ ~ ..... 1~ t il_ .,.,nt.<>r 

phcXoerll,llll of 1I11f 1-2) 1. or4 .... t o .""-'0 tc~ . HQ .rd .. 
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rimare 7 

He. J'Cn .. to til. ""~. in "" e:q:u1: .. ut 4 .. I"",d to in....,.t1sa'~ 

"'*pst1U .... bet,....,n tODd ,.....,.d II\d lITai n .t.1>IIl1etion , .'it!> 

the lGtWT ''''',bS ~o """'Tol rr.n-tleld belunrIOl' . 

1 
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the 1 .... ~U.~'17 ~...,ceed1~ btlha:.1 0r) t(I that the d<>c: l .. ",.~ 

~c ."'l~,"n ....... u.., ~"" . Rstl>o'r, th. &!p lKn>ed to ~._ 

tIM! fhl<l tre'll:t oM. ~o NIl \0 tilt bole 00.11 ....... _ .... r t lMo 

tDllll .~. 

""'4. 'I'll. 60p ..... tJ'ililO<! to 1'l1li • ,.etm>iUlar poothm I\Ir 

bnln n~~toa 41ll"il1g _ . .... iocr.o . T\Ie ~ _ .... 

la-W l....n~ "" .. j "" tJooo ~ql • • at. tbe eecrIIer ot • 

L>n,g o1de. l'!M du."".,ims of t"" I"Qct .-..;l_ """" .8 ~ 2. , ... t. 
1Iot .. t Ut \.heu " IIen.i«1I oonl1.t of d x 2~_t'oot l~. "" 

<l<>f'(11<><1 ~r ~M ~r~d .tol:u 4 .. "701_ .",Hn, with""" loll: 

..t .....-II ad ot t"'" " "'0Agl' m4 "'0 lop ~.ll111 eiO<h 

~i"". 1Itw~ the P"~ I'br ~J.mul.UOll _ :l't.abl . , 

bUDd p~. 

n) Udll. thh t..<lm.iqt>ll , p_ ',oH " !'Plied, 1 ••• , tile 

t ""Q tur...t on , <lurln~ """ 1~~ ~ t~~ PQtt o:m -GO<! ~lns • 

~ - ~--
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day, t~Q pr_ tone. "on kept on :0" t1<o """.co""1"" le~~ 

of t"" pe.tt.<rn. 

b) The ... oo-,.~ p:ro<>eoure ,"'n rel"'at.ed , olrt: tbo intenlty 

ot Mir ul. .. tion ""'~~ to control t he heo.onor of tho dn8~ 

" .. YlI.ried !r~ Ojlti_= (2500 " lerOllllPueo for One dO;: 

""d 900 II10ro_ po"" for the otl><>r) to .. ",ro1 n .l-"" , 

.~ .. ,- " ,".'-,--

'r!l<o ","ulh obt.tned ct". tho c OJOP"tlU"" t~t. =r. 

~trlld~ElJr ""oorl,. ond ollov. d 8" "~"al conel",, !.on, whioh 

--

L!'Pllod to th~ t',o dOlJ' , Fiy, t, hown~r, ""t ~ th~ .ry..d ...." t al 

arr""llellOllt in Fi ~ 7. 'llIo ""ot~nph. " e r e tokor. at t~o 

tol'lUMtiCCl of training to .ot~r t:O" box fer f ood, i, e " 

". !'or~ the brair •• t1...,loti"" •• " "::OO~ " oro r1Ul, !'be food bo:.c 

COlI be ""e" 1n enoh of t oo FbotO(1ropb. A through F. Photographs 

A througl". J: .1'.011 •• i<lgb M q""'noe . In pbat ograph A, tile d"ll: 

(!IOt~ tlle dQrk ""nor indlo~tin8 th~ pooit1on of the do;;: ) 1. 

t""!.,,, ""1111 ~O" th~ £O<)d 1>=, o.nd that photo~npl> -'"" t<>lten 

beto~. th , ton. " .... t"I'U" or.. Tho ton. ~ad ju, t be= turned 

'" .-1lon FhotOllro.ph B " "" toi.on; tho do" h on hio " 'J to th. 

l>oJ<. In (:fultogr • .,.. D h~ 10 .~t.rtll\l tho bOl<, &n<! h len'~~<: 

it, hay ! ,., oon"1I!<d tb<> r oo>., 11' p/lotograph E. Pbot<>sra~h 7 

"bo\'. th. oeoond dog ~nt.dn. thil box dur1"ll' .. tone tri<.l. 

'me go"ero.l 001'01=1"". ~o.ultins f:".., th," experi>lent ""r~ : 

.. ) A~ ~i."", l e vell or . t!l!>.!l..>t1cn 1ntenoity, "h.~~ 

~xc.ll.nt control or tn. fie ld "o eha'rior """ obtained , 

nolth"~ i\OfI ""t.""d tbe tOO<! box e ven on< e "h~n the tone 



, 

r-
-,

 

" • • , 
.. 

I 
~ 

• 
.. 

.. 
.. •

 .. ,
 , .

. ,
 

• 
• 

.. 
, 

• 
.. 

I 
, 

;. 
i 

.. 
• , 

• 
• 

• 
• 

· 
, ,

 
.. 

· 
, 
, 

• 
.. 

• 
g 

: 
• 

• 
.. 

, 
" 

.. 
i 

• 
.. ,

 
" 

• 
• 

.. 
~ 

• 
• 
-

, 
• 

, 
• 

, .
 

• 
, 

• 
• 

• 
I 

• !
 

• 
, 

, •
 

• 
~ 

• i 
, •

 
• 

• 
, 

[ 
" 

.. 
, 

• 
• 

• 
• 

f 
, 

• 
i 

! 
.. 

" 
! 

I 
, 

! 
• 

• 
.. 

, 
• 

&
 
~ 

• 
, 

, 
• 

" 
• 

• 

i 
, 

• 
, 

, 
, 

[ 
.. 

, 
• 

• 
, 

.. 
.. 

.. 
" 

, 
f. 

" 
• 

, 
, 

, 
• 

! 
, 

, 
" 

, 
• 

I 
, 

, 
.. 

.. 
, 

• 
, 

" 
, 

, 
• 

-
, 

• 
• 

, 
, 

, 
, 

t 
, 

, 
, 

• 
, 

! 
• 

• 
• 

• 
• 

• 
• 

• 
, •

 
i 

, 
, 

• •
 

, 
• 

• 
, 

, 
! 

• .. 
, 

• 
, 

, 
i 

, 
! 

, 
• 

• 
.. 

.. 
r 

, 
, 

f 
I' 

.. 
, 

, 
• 

, 
, 

, 
• 

.. 
" 

• 
I 

.. 
, 

• 
• 

• 
, 

" 
, ,

 
, 

, 
i 

• 
, 

, 
.. 

• 
, 

, 
i 

.. 
• 

• 
• 

• 
, 

" 
.. 

, 
, 

• 
, ,

 • 
• 

.. 
• 

• 
• 
• 

, 
, 

• 
• 

• 
• 

, 
, 

• 
• 

• 
, 

• 
, 

• 
, 

.. 
• 

, 
· 

, 

[ 
• 

, -
, l " 

, 
, 

i 
• , • • • 
i 

• 
I 
• •

 
! 

I 
, 

• 
f 

~ 
! 

• 
~ 

.. 
• 

• -
; 

, 
• 

, l 
[ 

• 
, 

• 
, 

• 
f 
f 

i ~
 , • 

i 
• , ~ 

, 

• 

• , • , • .. .. .. • • • • , • , , · 

, , I .- , • , , ~ " .. '
~ 

, ~ 
~ 

• .. 
~
 

1 
• 
, 

.. 
, 

, • • 

f • 
! 
, 

r:
 

, 
, 

, • 
! 

• 
, , 

.. 
• 

.. 
• 

.. , •
 • , 

• , I 

~ 
, 

~ 
, 
• 

-
• 

• 
• 

~ 
" 

, 
! 

, 
• 

• 
• 

• 
I' 

i 
• 

• 
, 

, 
" 

• 
[ 

• 

I I
 

, ,
 

, ! 
l 
, 

i 
• 
-

• 
" 

, 
• 

• 
.. 

.. 
• 

• 
, ,

 " 
• 

• 
, 

, 
• 

, 
• 

.. 
• 

i 
, .

. 
.. 

, 
" 

• .. 
, 

• 
, 
, 

, ! 
[ 

• • 
• 

, 
.. 
, 

• 
~ 

~ 
• 

1-
• 

· 
, 

• •
 

· 
, 

• 
.. 

• 

[ 
• 

, 
, 

, 
, 

" 
, 

, 
, 

• 
<

 
i 

, 
, 

~
 

• 
" 

, 
• 

" 
• 

, 
• 

, 

l 
• 

, 
! 

.. • • 



. - '- ~~ 

I 
I. 

I 
1 

• 

. ", . 

_rhl -;0 ... 1 at t.llulriOleJ ~J'Ol, 1JDdeor.,.,u... 

«IlIdUI.OIOI , .. Dt!'ODS ulot ...... o~ 11ke t ood OOI>lo! I>CI1. 

able t o -" 1.0 e ~ im""nl1 rtJ.1I"t..t to til. 

IM.GIl.ttl' of stl~Uoa lIM<! to oo«t ..ol _ ilOI\" \Oe~lor, 

-. .. .. 
g,. ..-.nl,.... of 0Ul" v.;,:rk '"" qo :I.o>YOl-v1ns tl'A ~r<>l ..r _ 

I"ield bMO>'1.o~ _lcyl~ "-lJ' tri~.-.! t~";caJ. ,rtl-.1o.t.iDD 

~. Oq)t..ol of ttl. _""'" ls poilU"" ""d con be 

-.l"tellled. ~ .... W I ... J,y Imc $'n'1odl <>l' t"""" hat..l.q , do« 

to per t""" in the open t1eld ""lIAr the =tlal .. t T!!I<al'41n; 

Uocl . lo ,u otl.oo!l .. Ucn Gt ttll '''Illl> eIIll be 1~ llCIIII'l1sht<l 1ft • abort 

l""'lod or u_ d <Nt 15 "",.... or omrk ~~ daa 10 a tair'lJ' W I<:eJ. 

W10II ..toiell ptml.t 1"'~1.aIot. It!lIIllo.tOH or gada ....... .. h . 

0Il4 , .. lgllt. ! 14b l.:r l...,ddUQd "lnht~rloat:t "" 1. II<)t """"nary, 

alUl""8l! """" t ... lI.n1qu ,", _1Dtt ... d"". non 1'IIrt.h= t ... lUI 

n ... ight or- tM lIDit. 

~ . '1'1>0 use or G li""l . ot..t~~ pro'1t4 .. /'!). I rolatbelJ' 

~~l. In.peal ;re'l''''''''''lcn. 
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ro"ft"'~ 1'1.1'0" • • it i . UIllih ly tho.t It V<llli~ """" .,..... 

~ "VOr)< loha )l&riOd." o~ ti",,-, " ll<i-tt.~ MOl>ol" fng n"d '."';";1ca:. 

i 
, 

2. T» O}"lt .. i . ",.\rl~ to 11 .... or It¢.. I\ :l1 , 
""CC<>~..,. toT ' D. ezperu..nter to oblO'- el<iMb" tlMo 

orlmt.tieo or ~I>o> ",,1. <.l ""~ . .... rti . nlQ.lI' . 4$ fine 
• 

1I<JV-tl. ."no "....lenl IYot ... 1'OUl~ nt_n<\ t ... r Mi. ot 

t.o ~ltY1Ilop . but it h worth OIl Prt.t""'l't . 

C. 1luppcrtl.1I/l rt l ...u-eh 

}Io,,,,,,,,,,,, .... 1e11 """ ...... _ O<IJ" ~ 111,.,. ..... p ... t Q,.. ,d 4urh .. 

:>.1.1 ph"""" or tu p~ ..... W\:tAl.lJ". M4 pe.rtl lftllarll' l!url ag I.IIe 

... . ' . "" 
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recd""r.-o ti"",htor unit, 1n<reao1n~l)' 10<><'(1 attention "a. f"""oed 

"" dog ,.., ••• rch, '!'he "ignifio.nt ~""ult" of the lntWl' effort • 

..... e A"",~arh.d ob"",,; thi . "ootion of the report G!1!:IIII.rl ... the 

r~'<>"' Oh .u~o1dla ... .f to the dO!; work. Sino~ ""Oh of tlw aupportlng 

r .... ""ah h." ~" s lIDorhod tn prevlou. report~ he.! thh 

". loJoO"u",,:, ,,0"" ~POc.,.1 rt,j "" ~~ ,.J;"" .... "P"~i:>o<>r.t .. vi.'~ .)o~ .,.,,)..o_,,~~ 'li 

conei". 

TIle o:<j'leri...",-t s to be repo.-te~ bel ow In701vM tbe u~~ of 

t.ev2rlll. sch&~ulc' ot r~:jnfo~",,~ent. A .cl:o.dule of rel~~oro=t 

M,.v ~e detined as & rule whioh ""late. in ~Q ~)lpl:lclt n onne .. the 

occurr~n.,. ot . ,..1M">,,,.,. >l.t:d tho b.;ha"rlor of "" org""i"" , J:n 

l~bor"ton' =tlo~, the .. rull ' or" Intnpr"hd into r eloy 1"610, 

1m(! eleotrioal oir=t~ oon.l.t1:1~ or r elOJ'l, .to~-pll1i!: " liit oh • • , 

t imer. , lito, ""~ ~""nn"'t. d, IIh.U. l:no .. 1Mg" or t he <>leetrtco.l 

cir""U ""~loyed in ~aah ""!"'rinnt 10 unne. " . !>IY, •• ht......,t 

of tb<> b<lh .... ·loX'-r.tnf"""""'. nt ""le . or " olo~dule. i~ neec."...,.. 

hob ocl:oi>!lul-e t)oQt ~ ""l'lo;r~d b Identi!ie~ In tM .pwoprlnto 

:p.l.~Q, r~ '(310 Insh nce • • "r9.ind or" d.ti!rlUono IoQv~ ~'IHI 

looludod. Fo~ j>urpo • ." ot e,",pl~t""" .. , Ioovever, • lia t of the 

r~lnforceDeJl.t . ohedule o "" C1W10)'Od vi11 tlO\I be pru lmtftd. and 

r"ter~nc~ to thi, 11. t ""'l', depend!"./; on the ,..,0<10"'. 't»oksroun<!, 

o.i<l in rO""-11\1: .. hat 10 to tollDY. 

R •• pons~ ar to--.l>aYior, An """"t, ob, o"" oble Jmvment of tho 

orgonion, Ion j""trrno>ntal r " "!>O<IM I , • • uleta! 111""010 Mvelr.."t 

tI>~t UrN. to OhM"" the org .... Io,,' . """rlrGU1&rrt in " OOle ldentl~ 
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r""".. .. !lt • 
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if' 
I l' 
I 

po:r1'cr." "''', von "ouUOorablJ' ~ Y!U> br.' ........ laulul"" 

~ard. r., ....... !I.H. in t!le 1nt=anr 0IId tho d\ll""' j.oo at tt.e t .... ln 

H Gtl .. ul.. U"" ... n-.... to t""'P"!ar1ly ":I."I'r""~" )art"orrlwlQo. In B 

chroni" "'t1t>o1tou I-Ht in 1Ohi<h =~ hOIlr "r <l<Hneti CZt ..... 

""'" perto .... d . In bot!>, .. . "h~dul.1 of 1nter"H~""t reintore ... nt 

or nos_U Ot!; WI t~ left . ..... ,.... 1 ..... <1:1<111 :...to tboo _ or 

....,thor. m.",etobl. 1."",· , Brdo ot1=l .. t1<l<1 {!'<'It.,.lor 

I 



I 

I 
, 
I L , 

I , 

,n 
I u J _____ _ 

- 11 -

in the n_r c1 .-.:!.,urt1Qc\1 JCndt t.o d on t~. nt"",t&b.U 1--.. 

,. Buell Qc\ t ile .taLa ,Jon "I'<""ted , "'" _..- • r;o»o>n1 and 

~1ns. the t 1<O-1 ... ",. II\>ltlple-st1lmbticn ~""""""'" d .. "~I _ 

_ • kptol OJKI pon .... tor II,ypot.ho.lor.ie plu_h ""nil UUd. 
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I 
I 
I 
I 
L 
C 

- ~ -

l:opllO<tt.l"" or 'hill WOI"t ..... , it OIIOl'11ld bel JIOUlhle to _1'&61 .. 

~l"'" \ll'r t." ....... _ 71 t h OIIr lIcp i n tlot ri. ld . 'I.'!I •• rU.l eal 

varlal>J.. :In pn<!uU.,.. perta"""""u ""illG braln-It1""l . ttOll 

re1l>torHr.er. ..... IIClt tile 1IlI\"..., or br«ift ,.UaulnlOil as • ,..In-

I'Qr~u , but .... tl>o~ tl1~ pn.he .. .., b -rue!> It 11 IIsed. Spo .1tl~ 

"&ll¥. th« _em ""I"'d. __ tn.tcd IU' tr .. b:rdn-IUlt>-

trllin" or oU""ldlcn .... tller til"" • ein,oo:lc tr~b ... :h \:fpICAlly 

tw ~ ........ hnU ool ' .1a91......:1. ... tput o.Id . lIua"' ... btlc 

~e ]Out"""""'''''. """ l~ "" obtained . ~~1 plo.cftlt~n . 

h""" Om, " ..... lnforlar to I!ypoth&l.,lc . 

•• ,..,. .,.....,.d.,. ... ,1I:Irt u.erl.be4 nq boo cl .... 1N.<!d _ c:bin 

• • ~<Idul .. of ... 1n!o""""'~"t . 1.~ .• en. P",.torno&l"~' ba, U I to 

"""_<Mn" tl" •• ~Uldt1 t.o ~. in :IIlDtber pe;-fbn&ar1 •• 

""I cl> ~ to .... lat'tt"., ...... t. Dlpl~~ .. 'ftruM. InUr .. l 

.cIl..,ul. "" ~h' tbod 1 ..... ,. ( Init ial. ".,.~:r ot tb_ chain) ."d 

...upnlMllI& t:. ~.r" of br.I~.UIllll ... UOll ""'a.rd "" u.. 

..-tn.tab},. 1 ...... (tennind ,.,..,bor ot the ollaln) "- "",rl .. Of 

expert.onto ..... W1¢ertaxo .. '" cyot .... t1,,!Ill;y tt\24r t ho dr..,U 

of fttlmlllt i<ll;l _ _ .... ~. _.rior~. pla.~' 

... ,.. "',,,,- thtollllllol1t. ",,~e)!t in t h o " ""nd ""porl ... nt ( l)oTlt l all) 

in ..... 1.,., .. ~u pl~\. "" ... &110 ""~. 

I I I nt""ol Q: P'i .... ltia:h U"". ~.., pol't01ttod. in t~ 

tC1'3lW <hiD _ or. ~ 1nto/IG 1t~ , -.eB.ured 10 . 1" ......... r u, 

""'" tbe ...... r= .ach or 'I.iIor ti ... ""lnhU.,...,. 'lbd I""_ttt 

VI.I! oh""8. ~ oY.t_tlcAlly, h<r.rtIYG~ , in o~; t~ .t~DY tJl. 



[ 

runion.Up bc~, .... WO ....." .............. : tt-~ d ""-1<:11 

u. . n~ P"ued til. J.<;¥.~ on \hl vub.l>le 'int~rYlI.l lobdul. 

Il> ~rder to> IPlIt ......... t.o t he It11u.llttJ"" l"'tt _ u.. rd;, 

at, ""i~lI '" . i .... latlon laver ..... PHIte<! to p"""",," ttl ... 

l.t iC<! on~. it , rag o'btai.od. I>JJ" nlult. 1nd{ ..... ~d thn' thl 

.0Itt111hl9 .I~ nt. of rnpGcl ....... lw ~t 1"", tat .... :ltte. 

of .t1roulstiOCl , tn ....... d 'lli ti. 1~.nftO ... j~ tM inton.ltl' of 

It i"ubUon _ 1~U_ ~ti11 fltrtber It tlHo hi;iIMon 

'nl"'l.ottl. or, at iro».rt1oll . " 'l'tIe ..u. <d. 1Ihlel! t IM .... t • 

... . epted . UrtUl..tton .... 1""" .. at the extr ..... of the Int"".1ty 

.. N'iIOblI, h •• , ...,,1nI. n t ea of ul:l'_1a1&U"" <>C:CUl'Nd at 

_ra~ [nt.lI.tUM. n .... :reslllt. ,...,." flI""",...tt<l t.o ""-n 

t~ .. t tt.o nW <>1 ",l!_ltill1lla:l:1cco i n tll<l tlH'!l1n.&l _b.~ ot 

thv _II ""~ II; 'll'>I'"' ~ or u... ·"",I,,.rlar~Ut.l 

P"~per4 at brun :t1",,1o.0j.on. 

\I) _10fU J. I;I. .. U ... , ..... """'" V&S """l~ viti) • d1l&lr 

tnt.l. .. or lt~lC11 p...mt~ on th4 ..u.Ohhl .. . Lo .... 

(nn:lnol Obo.1n "..,ber). A/laia , ....... io.Ue tntcrnl.l nhedul. 

or 36 He",," <ZI the po .......... t l<!".~ (iDIU_l Cba;ill _t>er ) 

.. uiane<! cppcrtUllUI .. \<>"~ on thG Iti.loulatlon 10Tn' . 

Train 4untt"". fro. 125 H •• tc l' ..,., """. nl>l1ioo4, .,d 

tim prid>')' tId_ .... u.. r_ or ...... p<m<II ... 011 tIM .... labl., 

Int"" .... l l ..... r . 'r~. r •• ul.to ""rt not olOU' th~y '1li1~ ... t~d 

t ht u.. "bo",~ ~t"'*"'=. 1 • • • , biOl'" yula'bl. 1_t.ena1 

""l'OI"Ie rueoo . ....... ""\..abot lit tuin <tuutl""" "r ab<I\lt n ... 

• ..,0\\dJ!. &:::-:what l.,...r Tula W.o lntOl"v-.l f .. ..."...e ....... 
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i I 
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I [! 
II 

~ 1:0 _ 

the ""ult. 

u:r""t. the j>IIrfl>rllanoo 01 r~~ \01 • broi ll It1a>bt1C11 



I . 
I 

, 
I . 

nn. 

3u"eq, ... ~t to thoo~ hdUa1 .~ • • lID .... ~le:I Aaa;J 

\tall paol'Qraod 11\ \<hie!! t ... ln d ...... dOll • .,......G1It lnt-u.,. enol 

L •• • • a sind. b.er OK .... t cl> ''''It...s~~.uOOo U1T b e pi .... .. ,l 

ror Hob p,..u Or IIC<)Ording eo • s~l>h Dt i:>. .... rutt<> .. t .... !n-



, , 

I l' 
I 
jU_1 

tor _ olIUI f<>...s.n. ln b<md).. sttWlllat:"" dopE lood 0Jt ~ 

inten.,t:r. Hl~bo~ CUttWllt iM.., .it l~" kOOuA """ (OO~A FCdue ed 

iner<tasea til ~~~ rate wi'" .... ueul"ll trda 4tor-&l.1_, "II t o 

~~, Wit ....... in ..... ..., i ntuu tlO{; P<l,"l bll1t:r . 

6, ,lr,o~r . xpo.l .... t by Dr. \lo!!ttl .. jnVOL t l,!;lCto;\ ro.Utu"," to 

.>tiaco; im ..... n..cti ... of c • ....t.bo<I of ~ PNoeut.U OII. 

Drai n .tlllluht iO<l .... · ... d {_ci1"" fCJrtbro.i~ bundlel "U !,"Ient..:! 

ond 1l,*1"B tM oljpp.tr ptodUOe<I. ~rmln otl"",lIU.., {a .hun 

lehe~lIol, 8uit.a1>l<l controlS VCl"e 01«11",,0;\ , l.IId1.l<ti1J!! • n OOldard 

I~ the >'at ... . ont rol srollp. 81snif1Cj\jltly, r e.lotone. to sxtlncUOD 
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I, 

.lC ... r .~ '!helle .... """t. KI ___ ...:tat ~1"", C<lr tlolflnga 

repo>-tei:\ ~_ (pcragro;J)h 3 <>f thlo ..,etlon) in whioh .u~.tMlt;lo.l. 

t ile rcl.tipl~ .t.1t1Ul&tio~ r ... tUN or th.,t wor"-" "mg OIllJ "'" ~t t ho 

YViOlbles I"I rp<Xlrlbl. t ar the l"fttIlt_ t br elUlJ.liliII! t.-iq_ ..... 

obObl)<>rt"'lt. ,_.Itl .... 01 ... 1"" _ to be t~ .. t u tho 

~ho<1l ",pl~<l to .tudjl r1tw..,..u.np; el • • trlcsl Itb.ulat1on or 

tile I>niu ...... oocll .".., _...,.,. d.~.l,r 'Clm...u.oa. ...w.tDl! 
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..... tuo.eti"" of truo 1/>t .... ity of oti. n.ll. .. t1cn, '.YPI.~al pl.ll>1._t 

ecr • ..:t. _ ... twn<l:, t he r..u 011 u.e '~rl=" JII" n'al ullMDlo 

u.e.u.t •. SI~f1< .... t1¥, ""*i*,"ct1O!1 , ar I 1.e0>d0l><:1 to 

",,""MIl""'- tl>e !>!'!!!H!!hh~..,t b4 ... U ........ ~ , ~ ........... nor 

i o ran. 

ll>ticr"t ory ",, 5 I~ r d • • 1 UHt .~;>ed.J3'mto<l nbJecU . !1>e 

prOcedur e. on/I ........ I ta ....... dUC1'i1><t4 IJ< "'t.<t.1l 10 0IIt' ~'"" or 

1 J ""uor.\' 1965 • .II>. .un • .,. , .. 6II<!.l1 , ""Ode~ ·11 .1~- """ 1' .... p0.n4. 

It ... UIn'1Id .~lT 8 I • rod. ...a "u lOoIWd. ill .. eorllU 
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i I , 

""to o.n oowl:e4 In order ~~ e""trol the rial~ ".h"yior of tho .. ..t. 

1"l tiated. ". Int....slty or ..t'alrtl"" "'" erhieal om} _ 

..... ~.pi. co. (200 o.e~ KflU, three per . 00<:<><1 ) ... l~ U """ 

U t l<>C<)aOhd 1. tho 4<o. lnd di...,.t1.coo . ?n. tU ~loklY 

b • ""ort. pttl~ of tiM . 6<><>1 """trol """r tllo ro:t~' fr .... r:ield 

Ue ~ uu:!aed u.. ooont<>l pro~4unt ., ... t &recnbold ~r 

IOOte .tril>fl:ol>t .~ndi U "". t r on the pol";; or yin nr moUntulIl"II 

"",""ri,,nl -'rc.l. OlJ",,",lH "" • • pla<>ed l~ $ riAlt:I V!l1c1o 



-,,-
tho rat 1104 to Illn:O<lnt ht =d~r 1>0 "",ntin .... l"""*>ttOll 1n a 

di,..crti"" wil l .., _tnhin,," It ialW:I"". '11>1 oIl,.. .. lu .. en. 

e-u, ~t.ri. • ..,.,. 111:\1..<0 If I\ft¥ <kf;r.,!.tl"" I.n !'Wran.",,,,.. 

" ... cboIorvod . P1no.l~, \M field .., .. n <l«\I .i , IlIld ~I>o rat .... 

nquirocl to l uvo .. co ..... , plAU \> ... an<!. ~ In o..,ju to """"I .... 

stil Ull tlon. ~Lh, ~OIlt""l av"," t il<! db..:t1"" of 11)C'*ltiOll1 

... poo: ltlw. ~ I~rlu .. ce 0: 1M n..ah" wit tl rc!pl'd t.o 

.. '1.1"," rub I n the n.\ .. ~. at t bl 'o<Ih~yl~J_~ it u not "rat 

l1U, ' Ao.p .... uU)' thIo ~t.rnJ. tte""ique 18 P"'"'fIIl ~ 

1.0 8l111en t .... d "'!ntaln oont""l "".r Il. bob~ri= ""10~ 10 ,,~t 

0_ to tIlG lpeei"_ IIl1i l ' ..,1Aat"l" 1>&1: bun ~tullJ . d in 

r ld.l over tl>o :r~ . .......... ~IYntlM~. 1l1li"'''- vlth t "­

finllJog. 

Ike......, t.bo ..,.r...,t . J"'" dnorl_ ""'"' dltail>01l in t.lofte 

out ot thl'"" r •. h . i t .. _ d ptuliol "lt a ... tleh!!l~u~ r:o>: t.l!Q 

~"fI. h v:lll bo .... """11011 t hat tII~ prOl:.oIun IIu ."." :lJt 

.' n wi\!>. t~ ~og 00<1\",,1 p""",dllr'1' duornoo!. earlier t.n 

t~ l$ .. J>01't. 

D. MdltiOC\lt.l,......,..m 

TlIio el .. o.if1~.tlOl! of r. ... =<:!l &Cthlt1" 10 l.oll<M4 to 

~ _tvclo ~"I ob .... 11_ do expl orlll!! t!le ~r<llJOT1.lu ar 

brun nlaul~ti~ B . .. reid""""., t lHl do""l<lpM"t 01' tQoluliquc. 

t D ".' :<'.lll.lR11 "tl>at r,oal. ar>d *11- ~I"".uan of _ illpU~.ti<>u 

ot """ tbding. trQOO <>thor ""po:r11OOnto . 

1. In the tn>1cal bub &t:ilIIl1ort!CIO Uliert.elrt • • t.tauW1ctl 

oet'Wl l _ U &telJ- "POI> do..,.... ot t .I>o l.I:nI~ .... i\.o!>-. ~b. anl), 
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,;\)tal./. """ ••• dw ·.·olnfo.~nU (p01 ..... ntin r .. ~ . .. 

saini! ",,1'(llMoro . .a) '. ~ "" ...... 1<tt<>4 _ staulu. in , hot :r.ulUpa 

laUOII _ tllo othoor ItJaal"" \11th. holt ... ..",..., 4el q. 

I'oooUI'ior ~llIIl ... d." Illl<:trode pl._to V8>"~ ~_. !Il l 

til<> IkIlOT c~n~!t.1on. or the 11u1t1~1. I.h.dtll.e alt e ...... ted 

h1:l4 ,..... ,., ... _ ntestded ..-.I lINd C<l<:kd I • ..., _"""Ill 

~1t1OG. "'"t botb tI\<I ~_ end t.I>e bi~ ....... t""",,*IIIl1ao 

,"""url'<ld if> t hoo ~ I'd 'Ug&~""d that tlul 1"",,",r """ .. 

QOD41tiOllod .... ~"" ....... th<l,. tbo.1l .,.. . ltelt~d ""to\" effect ot 

the It1lllUl.. tt"". If< ~peeul~tod "Uh rO/lud to til!: I"QDU1l ot 

tho 601.,. boobsYl ... mid "llIIOI •• t4>d "".t it oould h& . .. ruultll4 

.. 

, 

I 
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_ loS _ 

.. lINl 1:.tI' pr~ "" ~mlll;:r _~. Mad rock. lie 

uo.,.t dtd I n eo .. 'l\t!..una .. d \lien ""d"8"I"M"... the head 

"""*. 00C' d~ _.- i nUrp ... h 4 at beillll reJovct to l he 

. t 1D.ulUI. 

~ . h tile .. ,. ol l>roJn ~\1:au.l~t1"" la tbe .",.......". 11"t •• !'&!:"", 

l_ltl.u • 4~iOl rol .. ,..". <HI"I> .... potI .... p-tOo!Dc~ nmvl.tloa_ 

• 
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....-1~ t~ ct \.be ~y oj' ,,_Inn'UN , .. ...-u 

=It 1';d_rIq drpendoll1; 011 t il. lle! lI n ... :rti~otI"" " .. ~n. 

Tho preMet1"" tollml. f .... the tM~ret!cal pcotuJ,«tiCO'l ct .. 

t 1.,....s.pemenT. deeq pl"<l«" in '1.11'0 k...,l ~t tho -thatl<n. 

i .••• I/hen the 1tll:1l1",t.or 10 _~ oN (UU ... otl",,) the lenl. 

of _t_tlm do...,... ~ '""' (pre~_llrl . lot tl>..t polmo. 

ext1noUC<1 U "","plete. n... dec"," pl."O<U O 11 l~t ot 

""rri.r<d'''~ raP<l&l11ns 4v11l& t ... 4t<.Q InWrnl . 

\Ie IIu1nIO _. 1nvl loo.t1"". of tllll tIIe"""tt~.J ll"dictl co 

o~lti~n ,,~~ ... tho l .... or .... , .!!!1. r . ",.,.,..d t'root th ,,"" Ind 

ert1noU"" n q>Or\k' "' ... ~d IUrt l.nf; n _ .AI r tbot 

~tlnul.t.lono VIr. ~.liv""cd t o tho ... t ~t .. nh of "". ItiJO\l'" 



-~-

doeo.y o:t ~t1111Ul .. tton_in~"""a -.ot.i""tion. on<! tM """'ber ot 

.,;iT"" duriM t l>': <:2 5~ interval. Tho.t ••• ult IIU obtabltd. 

" . ,. t:LuQJ. test of tho theoretlQol. 1"'plicntionl of the drive-

i 
t n tlnr, beSMl. ~'hne t~ r~t. were boin,g trained to prell " tbe 

tor Qont1nu~<l. .t1"ulat1=-reinfo~ced r"opondiDg. Mter thb 

t)'pOc of trmlnl"1), ~"tinct1on t8.t~ "ah ~nd without lo .... r 

reJlOY;l.l ( u ue • • riboa abon ) ".,," ... m. Tn. nnt ,dation_hipo 

to po. tulat.ed to be " f1ll1ction of drive <lecoy ~nd not I e tltod 

of tr~ni!l(>:. II. concluded that the theoq 1. of limited 

reoelll'ch r~P<'rted eb<>vo WU Iu,ooptl-blo to bMellne clTitt 

(seo SI OU<:fl C, per. ~b e"Oove) , .~" b, c llllO Intere<ted in 

I 
l 
I 
~ 
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ADz ~~O<!.ul.ell ..,. boo pI'<III"-~. 1>1It, (or tboOO_1,,01 ""d 

l"I'8ot1=01 re .. .,.,., ndeJ>1e t~ttrTo.l _dulel ...".. ~ b 

<JIll" ""rio;. 'i'lIe Fa~d ""-__ f"" 11>4~""~. tinder 

tho •• ~"tl~" AU typioalb ... ~ DII .... th~ .... _ 

,.""rolly W\.!~ tile fil1M ... _ nh UU1~.~ to ....,~ ~1' t~ 

tv" ~r~ "'tllU> B ~ p»1,ool of tJ_ MUr ... 1",""" 

b oritlooJ. teot.,... of tllo vr<><durl .mion _ke_ 1t ""efu], 

11\ -:.bl ",,111,.1. <d he!\o.o1t11' h 1.ItoI t€t tbn' tt.. 1'1"000"1"" 

ror I t OIl • ..,h lA~r . <>te o Ron"., tho "'opottiG<l or 
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, 

I 

U 

-~-
~rlor 1q'9Ct.hsl .. l # p~U ~ .oqol CiJN • 

.. ) Yulo,l,le into ...... l o<b9dul .. r4 CN' ml n V<oN pl'Op'_~ 

appl1nUenoo • 

~) n 1. po""lble t c clell''''r .. tix~~ oU..uetl"" tmo to a 

Md. loT 'lW]'i'IjI tM tr:>k _I"" peT nl.->ln1"" JOuU ;sr 

wltll \h~ n_,. <If .""~ .U .. ~l"'IOl>" l"lr ll;1tted th9 n.t. 
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etc, III ... aIi,...." the nU p,..,rI>l'IQ~ tar t ... .h ~J\l'aUCIM 

of 1.2, 2 .b ••• 0. ,.6 ... ~. C..,lIpUt*'" with • ..- cI 

ond ~~. rllnt~r""'" f't> r U", olll'llt ,oh.."ule """ tI>o QIltt;>lt 

. U m h U.., ~ti£JD . "'. a.ta eo.ned ...... tIJo prO­

J>Or1.Ic;, ot .... """""" Dittlll ... tbe t ..... low~. n.. .sua 

oo.~ ",,~ 1Iod of ltittul • .u"", .. 1Itap5>'~ vlth t ho cthc>t. 

nthtt'thIn ItO _,-Ul ""lit re]. ........ InI~U~ 

_Un, ...... 1"". ~1lIi""'" at IDOq\J8llty _re iIItr,"",otd. 

A dDil.e train "no ftl....,r.~ \q ~lftll' th~ "",,'ofr of 120 

..u.Up'c 1/'t1.IIl .. t1""" ~~ !~rI4 b1 "'odud", t~1 ~un.d Dll 

of till _' "Sl c t rtrln. IIDn t )'9H ot .""tJl'llla!1 .... noul.v.s 

I" .~Hh h t he ... ""'" ~I.,.,. of rHpo",," _ nted WI t be 

t 'i'O leTl>l"l In the ""l""'tM ~ 1. ... ""lo~. "-vo:F ,..... oquali1.1 , 
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I. 

-. -
.,) All ~ 1't>ooI; ..... <If _"""roll\. ....-1Ulr. I~ 

.oh..dulas II tll6 ""_ GU)' iklq (COll). It oat ~r the 

.~h.411l"" UI!sAI .. re1ntcrca>ent wlh th~ nt I • 

... poc4Inc: <1:1 ta. ot~~ .clIotoIul .. , tt. fint _ !L"""r 

~ oM<l&~ to tb. COIlC"li'1'om l ... ~r w111 ~nlU'll1 produ." 

rirct .... pan"" 4<>8. _ ~ th .. ".is""" nlJotor"""ent 

b-~t r~th.r .t<lZ't.1 U'" 4.110' Umer . n.. Nrot ""po<!"" to 

.,..,....,.. ..noel' u,. ,Jal~ t1M:r U_ ""'" ~. \lie ..-~ 

r Qittrar.: .,.."t. ~ del<l¥ ......... to ·pun1.h" and ~h.r.bl 

"""'''0' ,h. tNq""'''...,. of .~ ~"'r tn"""" • • , 1. •• , 

8~-jt ...... rto.. "". lot..,,. t.o elle <C'tb.... ~lnt. t1>o 

OOYO'Ul':-ent Prcoellll,.1 viti> n .hOFt CUl (I. bo.].f' to .... uu 

s!lCOlOl!.) ... 1n't.arertill6 zdlUCliIhlp 11 .. 'b.cD ",~d In 

tl>t H\c.-atu.... I'~ airtribute "".11' " ""POIlno ." tho 

ho l.yu> (or ","Y3) In tilt ._ }:O'OpOl'UOOl ... .....,.I~'ol. 

tho .... latlv~ r aU "r ..... "'."lIn6 oquooll t M .... lo.t1¥ .. ute of 

roinf¢lt"""'u', 'lhwo, it. for "'''"'-Pl e, tb. I>i8~ ~n • 

.,"" till" at h. n l nl'"r,.,." .t. an "'" Of tbD I:qe, '""" 

thlr~ of tho r " .. _~e. "Ill b40 ",nt.d <1:1 t hnt klO'. ""'" 

.t.!.+d ._. , ,,. .... I.n1W_t ... b~ ~.a I, 

thoU e~..,r'i __ b ~ vU"1o~IQ l~h~ ~.I»;l."I •• : tl'o<o .. 

• • lM4u.la1 periit .. ,,1d& r""". o:r ro~~"" .. l'tt .. nth 11ttle 

0>"'" 41ft'e1'"""o 1 .. rcioro~t ~_ .... l ..,ll.cnt l GII 

~t T.~at P'""<'~1 ar 1"ulaU. lntonn.l .h~.du1 .. 1. th. tact 



I 
I 
I , 

I 
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I , 

n l lA I t io kmown tllt.t tlJl COD h 1"'po!'tont 1m ~r<KI""t"ll: 

tho -.t .~ I "8 ro.lrliOll. it .... oat ~l. IIu not be"" ex;>or1. 

--.1ly '"""'~. 'fL~ ~o,uJ!>Uht_ rrl~t, aatchlq 

il1~ tho dotS1'C~ of ""p11r:l~~tiOll h " fundi", of t he . i n 

or t ho COD. 'n".e ~""Ohd Im...rpro't" ti"" atl<!: "" t/lot "",tchillll 

" In 0«Ur anl3 vltb • crl t H.u:t ~ .. h e <11 OJII. 

lI'I 01'4 .... \0 "uud .,.. U. t ooo _ 1101.e ! mt<or-prwt ... 10l11 

or tb41 ~Ie or tbe CIlD in t l>t .. toM"" ~lrlJ on , four 

ot t l>t COO , • """nth ..,d q,~,.,x1AMol.:1 1ineor ... 101,. 

n.,o1; \0<1 rel.o:U"" 00ll to "'""I"""U"" d .'ftl>"""eII "" tile 



f 
L 

I _ 

I 

I ' 

-" -

at .. 01ll or o.I>out 10 10<>.. At . • • ..., IIOC COD, tb. j\In.t1Q~ 

""'" It ....... oau.talr 50.1: .t .. 20 ..., COlI, U W" .t 

Jellr.l l!l)Jlr;h~ Oninn1tl' Scbocrl o r IIodid"'" I.D ODDJ~loD 

with n~ . I\ce'or MelnUN on4 \.h. ~~K<IOlt Vl"ltu, ~ft_tkolta<l 

.""" p1l.1s:1clO(1iglll. etr..U or .tiauJ._tieD in tll<> ~OS . It 15 

u.. ...... III 'IIIMU"" 11 cntlclOl 1.10 ~enllutns """ _ n_ 

and ~<1t"tl.lo.8 t U dir.~t1O<1 or tlo ... 0"""-"" _ ~ <!o!P 

ve= ~l ... ttd, Ql""trode 1>10" ..... "'" "" ... in til<! 

~Gl D»cl_ ~ u... 'O!>O~- , ""nt....,.u . l 
11",,10110 aT tboo ~h&1..., • • ..wi t bto 11. 41 at l"Orel. 9>0 

""'l'l uU.aa r_ ~""1l'4 ~..JI1I\ l'<>l"Iod. <>f MU. ati:ouJ.ltt"" 

II.ltll.uW viU. s-Ill pe"ti041 In 1/bJeh ~ !¢ft.l'lllll 
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d.-"4" n ftdtD,,'l .... ""pl..i~IlWo! 11\ • ""'t .... l ""pni_ot 

dUlfl<>ed 1;0 abutn both. .... \.0 c.~IIlI6 .. II" _it.. 4t_!j~. 1 

. .hoM . ot ~ "0 (~ tq) Dr 15 " iD Ira.! k..,. ). _1M . 

t~ ]I) Ice Or l' JI!.i.u. .cheoD.Il1. "",,14 IOU "" a pRrtt<:».Ur 

not ~l.ot~~lQ ""t il th~ on_ or • d!rtinoti .... . tilluluQ , 

, 
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in tho p ..... ""t exp.,.1""",t. 

1» tlcperh,enu "bich ~tuoly oU .. _uluo oontrol. t ••• • t\lt 

"""t <Ol nereh ... tr..' hhnior-p:Wu,,",- .t1loollaUiXI w • .. 

ti.... . ac.pl.U"" of eitber ,. ............. quircn:::nt 

CD till ftd h:,., • Id."'l'a PI'd .., tho "I:lIt 1IiIite key 

~e4 tOOl! (njafor<_tl, • l'Ici< "" u... left. ",,-It . 

k«'r pro<llltlO4 ""t~jn,;. 'l'bo """""r ..... I di"" olM:001oltd 
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...... If'<!. JIa1no4 rtq'IIL " t e of 95-5, lS~. 65--35. 60-.100, 

~B-4~, ..-d. 5()..:;O "..,.., .t,..,,!.~. 'l"he ... oulto ~""Uratod 

.le&~l¥ eMe tile pl~."",. _ld u"" .fw.l~k ..... ,11 rr_ 

their OW red-,«:/, bJoavior t o control u.. choi u r.'!IODSC 

on t~ • .,mite ke,. , Furt~r , R' t ile dit!'l:ron". -..twun 

t bo ~ ... ,-.,qa rr_h vas ,._<10<1., 0'''''' tre<r_dU 

ioo"uUd . JlO.rt;jc\lI .. r~ _ t IM ~O ... d ~ p.lr& 

".,.. l"hmlu.< <Od. I .. ",,, N~uencie. ""n .. 'bc:<rt 50s .1th 

t10e SO-50 pair, .. -"'<I. tio"," t ... pili'''' ~d not 

~..,r:t.oln&a 001 r~'IUi~"t h.., tho othe .. ,mOt. tIM t"" 

_ ... "'IMl . 1I'1;",J. ')". a "'". ' oUll<! tlIU .. oRJ....,. htl'o4u<:e<! 

betYWII ~bo coq>loet t'"' o ! tbe r.<14.oq "",,,I.--ont •• 01 tM 

oppor1.1UIity to _ .. oholet "*"1'='. tnc .... o,ed Q'ro .. 

fW<I\>Incj... . 'ftIo " .... ",.,... ...... t1"" "S~ .... ri.ohl. _ 

tbo .~,croJ. b lt<!.. , an~ tho 'I'U"1.wiH~· "&!I aUrlbrut&<l t.o 

tho d! ffuC'JIt:lal 4eTd~"t or " .. edt.t lt!; behr<ri,,",." 

i . e •• • t.e~ .... e4 _ion """" rUle<! u... ~"U1 bt.na).S, 

'l.be r«lulh or tbol oxp.rlTJ1mt ,"',." !.ntUpl"etetl. .. ~""'n. 

ot .. a'Uua; a hn" 8Wl.t.r1tJ Nt_ ~'ocpU"" 

nlIlVJ.II. """"1.,,,,1 ... d nt.h'''''j,tty< se1oout "" ""otrol • 
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