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2 J:.."'O~t.-cr G:Upp_U.~ii ....... Inc. $l,OOu.O:l 
l. dcn\OhSJHter,- i~p:rlr.ga Int~tr~nt1J co. '89\r;-o6-=--==--
b·¥aa .e"'itch1ng tu~~ 4( br~~<.U»ai-ds, B\lr:Co\i9ht_ Corp~- _ ~ -~~~-~~'- ___ _ 
w1:r:o Md eo~ectors, _Grayl;!a.J'=:-J::lect.j']:'o ~()_._. 21,09 
1 cbQir for exper1rMU\tal subJ~.-;=~, Becht. <:o. -89~ 95 
l r,;arts c.abinet-i-Qi)~ 1 s 54.77 ___ -__ -_-__ --
l pulse · trMaform•r .-tcefXl_:_·rxansformetr Co.. 1 fi .10 
dioden, reaiat.ot'a, £l_"'~tron1c_Wb.olosalcts, lnc, - 94,6;a 
capac1tors, <ll,odtut.-Capl.tol n.&dio ~"hole:saler3_, lno~-~~ ===77.55 
tubing, re1111tora, _c~rt1-f;le,a-slcceron1cs;- Xn(;:; ---- ---:6.32 
11»1 l'axt No. 1010671 ----- --- - 1. 30 
dus~ aont_rol fox:..:.u,rnettc~t:ape untt~-:::::::_::_---__:- 4S.oc 
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Pazt1c1pantaa 

tic 
data~ pro~4-a-.-.t-ng ot·p~y~b~phftiol~ie 1llforut1on, -~ __ 

_ ·.,. . 
. , ~ I . -

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

· Jl.nal()9-to-<11gita.1 
~A.Ili!)\O'"'s-dat-a=--=- -~-==--- __ 

dlannclu_:_irf~fligit.a_~comwt.e:r:~_fo~t directly_fr<M=·~th=-e=-----~-~~~ 
b\l:Aa.rce;ub; e•::.t. • · · 

Sinee.our reaearcb zt'ay_~ gf inter~et -~o you, w ~uld 
app;:ec;:1at.e baving &ucb furt.b€:lr supPQrt from youi- a_a you deem _ 

\•Prropriate. . __________ _ 

S1nccr-ely-yours,~----------- --

_________________ .... ...., ........... _~--~== =~~~~~- -1 



- l - Fcb&Uaxy _S i -! ~6_3 _____ _ 

Your ~r~ult-hel~~ ~o sup{'()f~ -~~-'9_l_l._owl.l\9 P•P•~"••-•ytnPt,>ala -
an4 pUblieatlonsa · 

• .. • 

A-bi. h~&-fid---------·-. . g ___ ~ ·-

. .,. 'i 
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November _17;-_ r961 ____ ------ --- . 

Doo~~~~~~~~~--·--~----------

··· ~~·~lett~r-e)(p_l~fns th~~_llcl~ure.- -After reodi ng 
it I fwould ogreiLthot Jt does_~conforrn to the best.currenL 
thinki.ng on skin conductance." 

ThiS:..iS::::my_o-nly_copy. _We'll. se'nd journal-reprints 
when....avai lable._Meoow_b.i_l_e-;-thls- bittnay help some of -
you[_people_who_are thinking (Jiong similar lines. ________ _ 

•. ·~~- ~-------~---=-___ ,-
Enclosure 

-- -"!; 

1' .. 

------------.------------------------------------------------------~--



!nclosed~ls i~co{iy()_f_a_ptper_we are subaittinq_~------ __ 
for journal publication.-

This equiB~ent was deviloped~-us_e1nc~~•------------------
su1table instrwaent._va_a~n_O_t __ av_a_ilMl_i_ c~er~ially_._,~=~~~~~~. 
It incorporatea_tl\e cllar_a_c:t_e_r_l_s_ti~_a=:_vb_ij:_b we find-----------------~------ -
aoat desirable_for--our _sy-::st-::-Efft\;_--=_!!1_~- C:Qil~§tJila to_-:_tlie ____ _ 
boJit current tlf1nlt1ng on sX1fi conductanc~_._ 
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. .. .. , 
A Mpn-FOlarialft9, .1igh,.accuracy Skin Conduct ~·,. Txan•ducel' 

to:r ·· · . ·•·· -
D191t~l. ~~nvEJ_rsioal .. · 

I.U'1l.f08_1 ___ -- - -- --- ' 

Tbie inats:aent 11 srrange4-~o~=:.~alog;;.t~~J._'iital-c~..iivtu·_•_ion and ·· 

subseqUent recor~D9 .on_magnet1c tape, and waa ape;cifically~~~Jf_!.gnec! --~~~-----

. . 
this applioation. HOwever, it can b4t appU.ed ll'itbi • _varlety_!)_#_ x~adout· . 

devices. 

cbaracteriaticsa : 

(l) overeome.a..::...thLP.Qlar1zat1on effect. at th~ alect-tt~t}_ll_by~---- _ 

continuoua--xeversal-of-the-direction o.f ; eurr•nt_t_lo'WiM_···~_-··· __ _ 

tbro\19~ -tbe __ Rl)Je<!_t~l2 ___________ _ 

au: rent :r•ven:a-1 ii19bt-11avoon the w tp'f t,:... -==--:-::--=...:::-:=----==-=--::-:.:_-=-:::-_:.:::::=-=-:.. 

(3) cover a 'the::.total_r_angfi_()~ ~e _ _a~je_ct• 1: reaiatanc:e .. troa 

0-4001< ·as:: •-=-•in9lo eb4Mel vol-fage outp"t, 

(4) a big-b: reaolut1(!Jf"'b1cll p~~~-· d~eerim.J,nation _of ~cban~es ~~~--

as sull-_aa_on~- F--'~~~n. ~.~oo. 

In practiceJ tlla-tesolyin<.LP~'W...!l' of~ tlil._s~~~~ti"\Went_1_~_l!ldteJL})y ~ 

the readout'~device-coupled to 1t_&--~~utput-;--_l_n !_t! present. 

- - . 

Tbe initial D\l<Jgest1on _for nulli_fYiJ\lJ polaritat1on _effec_ttLby J\ean_il of ___ _ 

current reversals 

-------........ -----.....;..;~::;;;;,;;;:,:-__ _ 



_:.__.· ____ _ 

--2 -- ---. ·-~\ 

thia,ia one part: .1Jl_2,048~of-.:tlie_re·j-1etance range covered, wh1cb rep_;-eaeat• f 

the •axtmUII captbility~f-~Htt_l!Y.•rt-lti~ bi~_ry::::-8Jia1oc;-to-dic;rJ.t•1 convexter 

~•rational amplifior.::::tcL4ftori'lne-_tl:ie ·• ilUif_<:onductance _of _a nl)J ec;t. The 

I .. l\ drop •croas a_aubjec~-ia ~&l(:Ulatedu by_ll_ ~l.(ferent"ial_aaplifief wl'iicJi ___ _ 

al9ebraieatly aMa.::::tb_e_y_ol-tageHituone -side of -the aubject-=-t<Lthe_~nv«¥rtJd 

volt.ege at the othel'-•1de, ___ ~---- __ 

circuit ia added=t"o..::.lfeep tll<e ...9Ut:~tof-t1le-d1ffirentiat-=upll-f1e~ p<>1Jit"1ye -

at. all times. 

. 
electrodes, 2 a~-;-llLtUue~er, and mounted-_ in · hl"cite _cup§! ,__J_l1d ~i.r"'i~at.:tac}l~d. _ 

to tho volar 11\lrtace of-ttie_s®jjc~•_j"_=_l_elt m~tacarput-al\4-fot.-.-m. 

'fbe output· vol~&ie of~!t ~l)s_o1ute« _ _y!_l~~-=-c,:~z:cuit, wbon_cUvided ln~<r __ _ 

the conatant &ubj ec~ cur rent ( ~9~1, __ ~ea'\\~! f!~lle :subj ec::t' 8 con4uctance ,-----

0 •l· 
8 

Tho aubjec~ current, "'b1eli:-lt:mUna constant alter-:_ being tdj\,l_lted,-1s- -

50Ua. Tb1s curren~croultainln-ou~p-tltu vol-tagf,l between 0 to 20 volta 

aacb up11f1er has • eboJ;ting switch an4 b•_lance cia:-<:u.lt.: in- it$ input; 

A front panel ew1tch and meter 4UO ava1lable-t<f-l'ead the outpu~s of each 



- --3 "! ___ -

aapl~fier which ~-thereby_be ~lanced---1n4:l1v.t.dually witbou\ o\h4n: teat 

equ_ipcent. 

frecision re.iatora. (1~) of 1001000 O:tiJII 1 SO,QOO.oblls, 25;000-obil•; _ 

10,000 obae, 5,000 __ oha•, __ and 2.!»®=9biit(fiay_~--~~~cbfi4--1nto -the feedb&ek~: -

circuit of Ule COMt&A~_w~xt.D.t. _ _ppl1fietuwhei\ cal~braUon 1aHd•a1red •.. 

»PARATUS 

!;ODf.!:.M..t ~Dt .~.PJA,.f!.u-.. -- 'f!ie C'~~t~~-(N!Jent_azaplifiez conlitta .. 

of a Philbrielc K2-w-op_-era_~.@M_J.__-ajlpl1fier,n~ Ph1lb~1elc_1U~ a.tD_J.Ifii.Dg ___ -=:-= 
aplifie~, and •••cx:iat•~-feedl)&elC and-input reais_tors.- _If it ia .l'l9t 

\!ee1Eable to bavo: a--::.chop~-1)0 c\fttent at- '0 -P\llaia=-per~sce.coa~-,tlftQ.ugh-~he-:--~

Pbilbr1c'k JU-P aay be teplace4 with a~dard b1ai1_ng__: re-'ia~~xs-;--o_reat 

cue muat theo J>t~ •xer.c1sltd_:__tn_tialano1D9~ ~1ll~--_g~r-~1t.__ _____ __ _ 

The input. e~<Nit_voltag~ __ (\.l_y~c!eJ:_\I•_e:l!._ .--~o~_ooo=-obiifpgtent1om:eter to---

aet the current flowutbX()\t9b .u270100() uohaij\put. reela_tor._l.f_tb_e··c:urrent 

flow tbrougb tbia roa1ator .i.•-••t at_ ..iO\ul,--~\hilftll•-=fetdba~k-~xen~ .fle)1ot ____ _ 

tbrougb the 25o,ooo_:ohaL.-fe4dDic~_r••1at9_r, ~-""b1.QJl---_eonnecta _to _the ~'U.lalling __ . 

point. of the amplifier, wtlr-all<fbe 40\ia;-··-Tbis is dUe_to-:..tb.e _fee_dl>aek _______ _ 

char•eteristics of_the_op6rati()naramplii!ier. --Potty &Ucrouperes flowing 

thr0\19h a 250,000 olia_reaiat~r_Y1ll c_&Uihl a t-.n-volt potential to bepreaent 

at the one aeqobt1l.input.t~aia~or_9f tb~~v~~~~J:' portion of __ th•difterential_ 

uplif1er. 'l'en volts-dropped acroaa a one Megohaf~esiet.or pr:o4,\\ces a

cu~rent flow of ten-_ua. The_cQCII))J..n•t~~~L9g-tha~~Qua- an:tent and the t.en ua 

current. both flov throu9h tb~ l~joc!~-=-\!Jitli th~JiubjJct. X'~81.8~&Jl.!:.9~c~~~ _.l._~~-8-= 

than 400,000 ohms, the current-flow throu9h the il~bj.@~_l__~19_'[~~-~~~-!!_~1m~s. 

Tbe in~·ut volt•9• to-the ~eo,ond half-of-tho dlffetential ampllfior-ls--tnel\ ___ _ 

50(ua) tillea tbe:subject rea1atance plua ten voltl. 



,. 

A•SWH the· a\1bjeet.c.re$.1.8~~1l_qft t.~ lx! _10.0,0~)_0_' ohlla. 'f}-,ll) voltage_OI\ _____ _ 

t.be input td.d• of the_ subject will be-ten volta;-: 'the volta~~=on~the~~-~==~-----=~ 

output aide ot th-fi_IIUbject will be 5xl0""5 ampet:e~$~t1Ma··lxl05 ·Qb.u~ - ·------

<>~ $ volt•• 

Kul$.1vibrttor CU.Ir4Wt--§lG.t~h1pq SJ.xmt.U•~ _1'b1• circ:u.it _con&iet•----

of a tbilbricll JU.;.w-::-op~-:rat_lonal~.-pl}.fl8.t".=..A.~fAL5 -aual..:dlode., and· 

associated capueito~a-and~'reeistori.~-------' 

The lU·W is wired--a.-...:-a_t.ypicil rilU1t1vib.tator~e1t-cu1t.:.::'W1th chart• _ 

~•paeitol's of 4aft o.4mt~.::o,-2mt;--.n<:~ o;b1t;-w1ri4-t<>=.a-.--tront panel-- - -------.---= 

awitch, These caPJ,c1.tor.A=~-\1!1•_t.be lU;..lf output to-')o- poJ1tJ.ve and Ulf»'~= 

n~;rativo at a rate_of-::-0-;1-.-..cpa, _lcpsl~PJ 9r o4 ~cles-~r-.- f$~il!L ~-c 

reape,.:tively, de~nd~ on tho ...,~tclt ~s1t1on. ___ 'A poi11t1ve ol" _ne(;'~~~-~--~= 

goi.lVJ oxte.(nal syncb_X.9l\_i.&i.l\9 e~gnal may_ be imposed upon the multi vibrator 

through a fitt1ng:::-conMcted-.--to tho-l.nput-s1r1d; - : 

lthen the outp\lt of~the_ mul t1 v1brator_goot.o~P'<JD1 tl ve,~pla,ta_2._of __ 

thct 6ALS d.J.ode witch go\1.8_ positive. 'l'h.is effeetivety;~~u$eit~J --=--:.= =---~-__.:__ 

positive potential:_oi\ thtLf cathQdtt_ of_ both -•Siod.~th Plate 1 of t.he 6AL5- _____ _::_: 

bas ~o current flow_at_this_tJ.M_bece.use ittJ_associatcd cat.bode is 

positive. When tlle_wlt1v1bratox_swi~tJ-Ilt:'9at1\?Q_, plate 2 of the diode __ .. 

becoettes negative aru!~thud _c!\lt.l- of-t~---catllOdel-1 1\nd 2-tiicom~-ncs&\t.t.ve 

due to tbe luG volt voltage ... divider net.\.t-ork in tl'"aio_circu:lt. __ cur.r~nt __ 

then flows i!r<* cathode 2--fo-p1aEcf~2;-=do~n--thro~h two 270,000 ·ohm -

xeeiato~s, and a 100;000 ohJI balance potentiometer to-qtound.__.A- ntlg-ativf) __ _ 

potential is eata'bU.shed-~t t.be junction ·of tho 210;000 ohm cliod& plate 

resistor and the 2701 000 ol!m rel18tor \':hieh is connected to tlle halan~ 



potent1011leter. ·'lb1s_netat1ve potential eounteraqt• tbe po•S.t.iv• c 

potential at. the ~8\UIIIlftg point ot "th"i"COl\Stant current.up11f1er: nand 

flow through the"': INbJ e-ct. lf __ \hf!J\ -50\la in th• r:e"rse- 41r:eet1onl·-~-~~--- .-. 

R1fft(tnt.1al~MRD;:J.etC!•----~~~~-•tap~f_~er:ent1al_u.plJ.f1er 

The JU-P eboppe~.cupllflere are r:equ.\sJ.te to obt•1n1ng t}le desll~<l_~-~-- ·-···· 

aoaur:acy and reeolut1on, ___ heb--Q211:11~ lfae an pp11fieat1ou· 1&..::...~=-o=-=r.__~-

of ones Bout • l\l~-=-5C Bin• _TbeteilVolt"a·pxesen~~•t-.the_inp\lt "ide 
iii---- . _· ___ · ·__ .. .. .. . 

oi! the subject are=inY.eno-d~through tl'lo fir _at. Qf! theae~upl.J.fioxa and 

intxod\lced at one-of -the sullli_ing _11\Wt; __ x-cu•~~~o;-_a: of the _second Pplitier; · 

Tbe voltave dev•lop'4 on ~J'ie_ou_~~t-a1d~ ·o_# __ the tubJ~c~_i&-fed-to~the~ 

otbet: aumaing .lQ\1\~:res.S.stoJ.", 'rlfe~out.p1.1~ of ·thet eeaond_upl-1f1er goe·a-··- -.----

the two input. VQltageaa aout -.-!!._ X E.1+-R.f . X[ Ba-. ~-- .· 
aa Rin::_, 

-20 to +:tO volt•.-~--------------~----------~~---·····-

Abtol~e yalAA..9.!1s.lU~· Tb41-&})aolutenvalue c1xaa1t lceep~--~h~ ()lltp\!~~----

poe.itive at all: tJJHs •.. 'l'!f1a-.=oirc:u1t consists of. t"-'0 PbilbticlCK.2·W ~--· 

operational upllfiexs, tw :thilllr1ck~ll2•Pat&R111:d,ng uPlifiera,. a··· 



,, . 
' 

£• applied thrO\lth a 250,000-ohlliftpu~ re-alator QCJ the eq-Q}. a~at1v~---==-_:::__

volta1• fr<a the· f1a:et_balf_of_tb_. _ _a.bsolu~!L¥Alue• c.1rou1t _upl1f1el' 

is applied tbrou9b a-125'000 ohl iftPV.t rea1•toJ:', : fhe_ren1till9 output 

frca tbe aeeoo4 aaplif1•~ , •• pol1t1ve voltage equal to the politive 

output of the dlt!exel\tlal aapl1f1et; ----



,., . : 

- ~ 6 ---------~---

fte plu• or llinu•- 20 volt• outP'o\t~<>t--thff-"if~ferential_aap11fie~: ~- __ 

are applied to the 250,000 oba input resistors of: both up11f1•~• Jtbich 

aake up the ab.olute valuiLclrouit. -~!f_the_O\ltp~t-1• negaU.ve,t =h=-•:=_--~--

OGtJ>Qt of the oper&tlol\&1::.-ap}lfl~~~tb-\l-t«Lt~ avitcbS.nt~~-'~'-~-~ _ 

ita feedbAck Cii",Wit~g:oea positive tO the laM V&lV.t, _-_ ft.--_--_-CAth~e Of ~ 

th• output diode ia_thea_~s1Uve_and wte_off.---::-~fto same pooS.tive~output ~ 

i.e &180 applle4 thi"O\lgh t. 50;000 ohll I'Gii&tor tO tho p_!_~~ .. ~of,=the=---=~__:_~__:_ _ __-__-::___-_~ 

feedbac'k diode c-.ua1Jl9~it -~o----condu~, 1M th\us red\ie4?Lth~cL__8\lM!ft9 ~int ~ 

of the amplifier to_ ce.zo~volta~ TbT125 ,OQO~oha-1nput_reo1ato.:-_ to~tb~•--~ ___ _ 

aecon4 operational &~q>lif1et --1:.~ ltep~ at gxOWld_-~)._~vel-_ bY- the ·ur38Ato 

ground. With a teedbicl(~ rea1etor _of__:_2so;ooo _ onms 1n_tbe_se~ond----Uipll~f!4!J, _ ~_ 

it gives an outpUt ofaQei- ~sit1ve voltage ~1 to th-·~-aegat1ve_input. 

Tbe xesistanc•-o! -tl:ie •W>Ject can l)OC&leulated~ by tht fonNla·~--~ 

R. • 50ua x BOQt, •. ThiiL.t.a=:onlyc t~e 11~ t.h~.c #1~~ aapl_i{.S.~_;:_l_e~~Jek------------:_-~- ·· 

~es1stbi'1CO 1• 250;000 obaa, lf thia ~value 1• 4o\lbled, tbe voltage-ou.tput

•u•t be divided by=~~~- o:r J.f-llalved; JIUlt1pU . .-4 by two, eto. 

If the output_of~~e~a1fferent1al--ampl1~1er goes-po~1t1vo, the 

output of the fi~at·upllfi.er_g~a novative and the cathode~of_the~~ ~~---~ 

c~t• S.t. ott and only -the 250.;ooo-Ohil~feeoback rasiator is in t1H!t 

circuit. This <:auaea- u amplification of one ~through. tho fir at amplifier. 

fho input to tb• aec:ond:_uplifier_la~ tli-:-(fl'\_C<:iiitPOSOd Of ~t'W(f--.t<;Ual ~l;)uf;-



Date 

30 JUN 
1951 

• 'f~ -:r:"'-:-.,..· .... •"t'"'·",: 
...._ . . ~ .. _ 
. . . . ·~ ;. ' .. . -

(Wlien Filled I11) 

.. 

No. --~--..:;:·~:;;.-a=$-z.'F.:..'/_.....,. __ 

Cost Account -"""'u~v.~~""f$'.'-·.::..A...:~:£:r,-E.,_·..:...I'.JLJ~~~:::· :...Z=-~-

Obligations_ _ Obligationa_ _ Vnl~·"Juidate<l 
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that an index-::of--:-hitLpi'iY&tQ__]ti~o..ri~a 1LCLY_-_j,.lable~_::_to:::..Ufe=:.::::=::___:_-_::__-::__:__:::__::__:_:_:__ __ ~ 

interviewer,' 1t_m1qht_pX'OYJLa_rLI.tl~-~-(J __ advC1n~qo-to-the 1ntervt-t:wer.- -
'1'hie projee~ PJ::()pos~uJ.-to-<levis-e~the metlfods-vhich-::-will place-... ---=~--
listings of the--sou~ces•-kfiowle(l9§_, _ w.fell_ _or_1,11thout_their __ :.=_-_::-:_:_.:: _ ~ 
awaxene&s, 1nto=-th~-bands_O.f.3'bJ__:_1..n..ttu;viewer.-. ···· 

The study seeks toc-c~!~-~_!lr_!tnti_~~~=-~-e~~actions-::of_aou:rces~:_~~~=~-:c'~--=-::-~ 
to critical and_Mutral-s~imuli. _It _is _tberefonr nccessary __ 'tQ __ 
equate the stimul1-.-1n-_-all_a_sp~ete~~~-~~pt-_~h~r=si<ln1fi~ance~and-:-:---
pexsonal meaning -_to __ tbe_:.sulije-c<::_t.-c Tll~.r.e a:.r.ll several \\'ayo- of ~'-- ·· - --- - ---
cont:r:olling thEL personal sig~fis:ance p( _st: . .i,pulia _ (a):: by 
conditioning, __ ())Lby €;ll\l:)edding the stimuli in a· conflic·cuel 
contoxt .. and (c) by _ _an_:_1ndcpendent measure- of the inherent.--
~-QUJlA.l._"V;!:~e of various=stimuii~t.o-==tl-l({-:siib]§ct. _ lly-yiiyi!l9~-~cc __ . _____ _ 



tbe intcnui ty -~ng '_;_dl.\J:f.~t1<?!'_-=9f ~thJ) _ a "lm.lli, they can- be 
pr~aented both below and-aDOve £he-subJ~ct'~ thre$hold of 
awareness. · 

A nwdber-ofaft.di'£ent-rfact1ons by tbe ·subject to ·cJ;"iti
cal and neu"al stimu.l1-w1lr b<t recorded. {\eetit\Ci Jltu~~l~ _ .. 
action pot.ential-wltages from th-e -frontaliG muscles .will bo 
amplified by two~cascadid.,--:-lo_'tf"le~_l, diffeJ;ential A.O •.. p.re
amplifiera.- Th1i--aig:Ml-is-thon rect"ified -an.tl-:-integrat.ed 
by a constant"!. VOltage· inte<Jratcrr- which ia saxnpl~~J>Y~ tb~e-_:___~_ 
sampling sWitcl'f...:tnd...:·r:ea:G-t tiy a s.1gnal from-the- A-D converter,· 
followinq ~boc.ompletec conversion of the vQlta9e.l ~-t~~l"~lar_:__~~~--=-=-=- _ 
0.1 mecond intenale.__ _ ___________ _ 

A cardio-uebOmeter.:_\fii.L®nvett-tlie int;ena~tween.__ _____ _ 
ICG 1\ ep1kes_to.=.~'l_&nalog __ !9!t.!9~,_ !_epre~en~ti'Le_o.f_::_i.nte..r.._• ____ _ 
systole tilfte,-Wb1eh w~ll:J~e aamp~~d~f*Y-'ry ~~ 25 seconds. 

Finge~ pulae ~plllli:de"tlill-Di d~.l'i~'<r froa_a::l>tezo-
electric transducer: -tr!lf'U:fied-l)y a dr=£rer-e.':'tial-:::A .. c.~_ ::am;::::p;:n;=_, ..,;::_ ==========-
fier ~ held · at..:.ita_maxirauln d\I"t_i_ng _tho inte.rp\1.1 se ~~-~~ })y; a c. 

peak £ollower~@..~t~<1---.-t1n!_!rva_l.s of-0-;2S-i seconds,- and-------
l'eset by a' aign•l::.ftoa::_th-e...::.-~tive pl\·ase o~-=the_:_~-R ep-1k.o~· ~~--~ 
which prec.des::.we_-next pulse, . 

ChM~J••.:: in_:_cbeat__cir~ferenee~Will activate a singl~_:_~_-__:'"_------~::: =---
tuEn, 11near,-:-p,;c~1_jjj._~ft~-P()t~l1t1~ter, whic~ a.-s-Pfrt-::-of. •~ _ _ _ _ 
brid9e c!i.rcui.t_will:::p;-®.1-deua r<i_ugh indQX -ot .::respiratory _ 
excura1onaL='lb.1_s_m~a.u.re will 'be correlate~ '=wi tli~:::.tida.l.:.and ________ _ 
minute VOl\lRlQ. T"fie araplif1ed-D;C4 voltage ""ill:::15e_s&mpl.~=g~=--. -~-·-----
every 0.1 second :::to~pt()<yi~e-•~~f"Ul_l._C!e.script~on:::of. the_ res~--
pil:'at1on cycles!. - ··· -~·~-

~~~----------------------

With the_subject in tbe f~e~k-l"OOP9f an amplifier -
and a constant-.-loo=-uamperesacross him, s~i.(l~resistance 

. changes Of: one-.:~~t~i\1~l;()'()Q_u\illln}:)e pJ:ck:ed Up.::-by:::a__dif~~~9n..._~-cc_-~~ c--_ 

tial D.C. amplifier, ·and -aampled--i.t"-0 • .1. s~6?ndc-int-etvals. 
lion-c:lote.rm.inable--nteasu~em•nt erroxts, due to. the £-'Olarization 
of the ele.ctrooea,-wi-ll=-158-ellminated bY reveL·&ing tl1e polarity 
of t.bo c.onstant-:-_curJ"ent supply---av-ery- o. 5 Hpond.- ~- _ .. -~-- .:. _ _- · 

Skin tMperaturo-_will-::.l>e me.aeJlr..e:sl-w.:itb. a~ thexmistor 1 
forming part _o:f_a-:D.c.~ bri~qe. Tnis-slowly: ehanging-sig·nal 
is .. ~p.led evexy 0. 2s--s~con(l. __ .. -. __ -~--

________________ ..........._ _____ ~~ , ..... ~ 
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Cbantjes in_body'"'owight~shif't~will~_be~picked up by~~~--~~------
p;cessure transc."'Uaer_,- a.mpl1fi!}d;-reetif1~, integrated and 
reset at 0.25 second int.exvals. 

Reaction -ume-w111 be_:_tec:o:rced_to_th_~_neu~at nt.ilU.second 
by a cbronolneter_w1tn_:::four_l>in&ey~~-~e_q~~l-doeades;=-1'ti1£ ____ --= 
information mlt:-_:_})e-fiansferred -:::crixectly~~to_~_t}le _ tap• w:i,tbQ:\lt _ __ _ __ _ 
going throu9h the_A-n_con~erter. _____ ___ 

The othe:r: _ aMlOCJ_:_C}:~_i\p_~l_s will. }le __ converted- into_digi~l--
1nformation and recorded- on digUllX-Iia~ffiftic-ta~- for analy~A• __ 
by di9ital cempute•• ~e_ p'hysiolQCJlc reactions _associated_:_with'------
eaeh stimulus constituta_a_bloclt _of_ il50ut. _2~ ooo_:_tlflr~.:-ix--------c--o----- ---_ --
bit word.s, which w111-:::1>e :read-=-:-info..::.tlfEL<:OUIP\!ter ::-one-bloeX at __ , 
a t.irao. Tbe c:ompqt.,~_'!ill ~\mpru:~J'.b.!f~-~~~J,)y -$O.t:ting _ tq~--- _____________ _ 
pre stimulus ana~-'pQ-st"iit\ilua reaotione- for-each-p~y~~ol~i<f _---~-~
variable. Requ1-red-transfonut1ornrof acoxes WilL be_ made-;----------------------·----
lt will then eompy~~cl'!OXl'IAJ.i~§fs\~Pfi .. pQsEimUluli--differ.enees::.:- •· 
for: each channel-;:-t"al<.ing _t~~-.:-!e<J):~ ·~~<>11 o.{---:t.lfe P9~1;1!ll!Jll.i~--~::---:-- -------- ---
re•ctiona on the_ p.;~_fs~~luo_ ;resp<m_a_el) into account, These _ 
difference.$ for~_tbe_bas1$L~for_a._atat.i8Ucal-:..:an.alysi-j=-of.::C._ny=-_-=-~ 
part1cu1ar experiment.. 'l'be---=a<~Yantaqea-:::.of_-:-s:uoh ·enallfsia will 
pro~ly be refle<:~-itcnv1iif9lc- t.ltx!Et, _ j.ll9J_"a•e4 a~cc~u~x==;JA~c~y~,===:::'::"~=='==== 
greater fl~ibility, an~~~-C!~~A\~~-~~MJ.~ation:_of_a_wider ____ . ___ _ 
:cans• of physiologi·o-:-xe~P§na_ocx~~ri~l?_l!• __ tnd_~"iJ{~l"~Jlttl coj}~------ _______ __::___ 
cUtiona, 

~~g{Ounct .:;;!!i~_,:.r;s~to~ua.k============= 

The propofllfd _xesea~li . - · · . ..· \ll"l4~.:c·-=-== 
. --J~I ~--=~~ .... ·· ·. · . · --c-c--c-cc----~ 

· Detai,l•d plana for itl"ie--deei<Jn AG:L_- _____ -~,,~ _ 
--· - · - to eu~ out. thit at.udy- - - -

have ~n mad~J. __ Mueh _thought ]Hl_-8 __ gone into d4v1si~ _the_ best ____ _ 
~tetho4 fo:c ~;ecor<.'U.n<a:.Ja4..:::..a.naly&J.ng_ tl-.c cio.ta. tg btLcollect44. 
lin experiment is~now uaderwy___tQ_stuay_tb~- r_eaponse-of subjeg~_s_ 
with inllEfrently;:diffeJ:en~ ~~~ep~~l.__9_r_i~nt~~ions*under several 
experiment.allr=iiDPQfled Pl}yolol~ic-condid.one-. to_c.ri.tical_and __________ _ 
ne-111tral words ·of· the_ type useful-to th~P.i'O:PQ~ed -stu&{.;~~ The _ 
expet1en~e der1.ved from this_ex~r1ment 1s_ diroctly=appli-q~le~--- -- - -- ~ 
to and providertlfff~fouooa:t~ioli:.cfor~tbQ:_cpropgitld -continuation~-c~ ~~~= -~= --_ 
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General 

-I 
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\ 

I 
i 

This pxoject~"ill seek_t.o __ i<lent:-1~fy_ ~~~~ of_apeetal-~~~-----~-:~---~--- i --aign1fic&nce to-::h\l'lU.n~sourcea_by re~ording and analyzing a j 
vari~~y_of in'VOlunta~rtJpOnses of-"the s.ources. ln ordet' to 1 

=:i:~~~!:.x=~~n P~:~:Jf~c:i~r~U:!:e!~t:!:~i:~~::;~~~~~~:~~~=~==-i~ 
reduction and &naly&l1s;-~~~~1s expect&d-that-thJ..a-fl.MlYtis _,.,iJl__ ___ - _ L 
provide a basis- fo-r:-~th·-~~fferenti~~i :~~~gb-Ung-of th9 vad.ous _ ____ ____ _ T 
response chann,elsl-wh1ch will maxiiiize the differentlatiQn . 
between cr1t1C.l_an~~u~~al-8timU11. -r 
2. Speeific : 

a. Involuntary~reaw_ns.§_a __ _ 

Muscle action pQtt.l't~ial v9J.~aqe · 
Intersyatole time 
Pinge~ P\ll~fl __ amplitude _ . 
Respiration__cycl_e duratlon and am.plj,tu4e __ -::-:-.:==_:... --=--=----=-~-=:~~- ___ T 
Skin s:ea1atance -----------------. · 
Skin t•mp-=-e=t-=& t-"-u=r=-e-=-------'-'---'----'-------=~ 
Body-<weig}lt. ~~!_fts 
Reaction-time-~-- ___ _ 

A continu()ua _sampl~1nq~f- re aponset .:_wilL bC _xecorded __ _ 
i.Jm\ediat$lY~IIAt1_-d1f"ectly on digital magnetic_tape ~in:a ___ __ -., 
format;:suJ.table_for-4i<Ji.t-&l_~onputer p~ocessing.~_To~:~~-~-:~:-:~=-::.--,~= 
.penftit.~\be-::\mintetrupted~ __ reeording_of ~Lexperiment.al~~-~--~-----= c-

~ ees31Ql\ on _a-single --reel-of~ t~P~i_!_t __ !_~ desirable_to _________ _ 
J:educe_~e~sa.-np_!1ng-rate througb ~analog eaitinq~ot thEf __ ~ -~-~ _ 
several data-.-cbannel9-pj'i~~~~~l.lfi_~~09 to digital 
eonversion-of-tlle information. Tbe so\lrce•s _reactions - --
wi.ll be_monitored_on_an_osc).llQ<Jraph ~ile they=are 
bein9 recorded~on tape .. 

Convetsion-:_of-tho_:_data_ir.t.O d1g1 tal-- form-~ will_ be __ 
accomplished by electronio __ equ_iPif~Gt\t c'i)nsist1n9 _of a 
Uinpllng_switch, an analog to digit•l ~nvexter,- a 

J 



fo:rmat:_control-, a tape control, digital write_electtoniaa_. 
and a· digltJ l._=.!Jlp~_- r~~~de~_;~_-:_-;:-~-~--- ___ 1 

; A~digitaL.com~Y.t.Qr:c_ptQ9_!~_!r~i_!l·be_written-to_ 
accOmpll_~~~~L'!- ~ta_t;is~.1ca_J: __ a_na_lyais Qf tte-e~~~;~.n~~~~-- ------·--·-----
Nne.-- - · · 

•· Natu.:e~of_stimul!._·--_--_--_· ----· 

' 
S~l.ll~f!\ACch~..-in~ll •. rest>ec:t.s: except::_thc:i:r_per...---~~-c;._c_. --

sonal.:.siynif1~iftf£!C"l;_o_~~-~f!~J tlct. will_ be_ employJ~ji~-~-'=-~---~==== 
The' intensity_ an~~~~!.o~~()f =!:he J!~imUl1c.::will cover 
a ran<;' well- below _and_ aoov(i_th~e~-~ubj~~t•rttre,b91~=------· _: _ 
of avaxenesai using-tbeascend.ing method_of_limita~ -----------~--=-.
The -1nhe.rent_pu:s_onal s1.gn1f1cance of.:tne_ •Yl@=l""-a---'wi _ _,...,.,.,l=l'------'_~_ 
bet ••e~rta.ined,. ·or ;uchsignificar1ce t will_be_inC\11J::afed~---
exper1mentalcl1,-~-··-

f. J»tp•r1.Ittental....:.coikUt1ons~- ___ _ 

Con<Utlon•of X'$QU1d.ng a verba'J-1 motor1c, or 
no tesp<>n.n~from __ tho_aubject will l)o: J.nvesti<Jate<l. ___ •r'f.e _ 
freedom _wb1eh_tl'fe-·aW>j~c:t~=-t~9~~~1.Jies_over=bis_'v:.-oluntary~----~==
xetsponses1 an-d=t.'ti~~=efJeci; _()n p@uci~~_ret'ponsfccon· 
flict are_also ot·inter•st. l'e~ac:lt-of~tne S\lC~es __ _ 
of thc_expt_:r:imenter!s __ disctiminatioil: to the subje_c~t _____ _ 
de·aervea u c.aroful studY'•. ·-In uiC!dltioif~ the contatuof 
tlle · •xperill'lental setting and th-Ci subj t¥C~__'_~ __ invol ve-:--------=-======-=u-
m.ent_in._i t. _are_ very i~=r=tan=t=.'------· 

g. Subject variables 

Autonomically_~l!t~~'D~l~ eubj ecta- are....:lik~ly ~t=o========~~ 
rea-:t=-veq__diffe:rf.'atly than-autonomicall:y.=-lal51le __ 
subjects. AlrJO;-uertl-perc-ept\ially, sens1ti.v$_sub-___________ _ 
jects --can be _exp.!tc~ed.=:t.!o ~b4ye __ ;._t]'fer~diflerG·ntly __ .~n. .... _:'~.c_ ~~~-~ 
tha.n-rc~pxossiVf!l-ingensit1ve-subje_9ts. ···· 'l'li&.fo-n-.ay=cbe~. ~··~~~. 
furth~r ag.e, sex,--background ·and experienec.L<tiffer.en~::es, · 
'l'he: pbysiol<X,I!_c~~-t4t!!=.-~;- ~r._e_-5?.1:91l1li.S!ft-to the extent 
to wbi(:!h it influencee cus_activity~is another~factor _ 

, t.o be considf;red. ______ _ 



. _,· 

-= 6_~~--=--~---
h. D1scr1minaUve potel)Cf -

tfbe value of the several phy~1Q~991C va:riablta-=:__-_-_::::::~_:_ _____ _ 
aa tlJ.sex.iJUnatora:_betnen critical an<l-~ neutr•i__a_t1rmll ..... i...._~ __ _ 

undex- , various _expeximenta.l con4i tions v111. bi--,-sileased, 
with •:-vi:ew-:towud a ttachlfl9' _Jl)prop~.t._~~e-beta-\IH!igh_ta 
to eaob_variable; 'l'lie--crots•validatio~ of~theu_mul.,. ____________ _ 
t.ipla · correlat1ona~1•- probably_ ~_yon'!:::_irhe:: aco~ of --tne-~--~--~ 
px-e-.nt cont~:actiJ 

JsmtsuJll;. 

Bqu1pmen~ccol\-ban4~at-:th$p!_~~nt ~!rne_confists.:.of_a-·six .. - c ~~~---~~---__ ~c 

cbannel osciU.Q9raph Jtitb drive amplifiers, an: analog=t~~~c=~ 
digital conve:rter __ (Epa~:O~P.~~!'~gl;_~ ~~~otacb9JMter, and-a 
Ji'Ull\b$r of electx-odea, arap~ifiers, integrai()i--,n~p<'iW!t~-::-suppliea 
fo:r the var1o1,1s~analog -data cHannels. - -

lquJ.pment._w_IXf_-pyr-cbas,<.i_-·inelude• a tape: transP'Qrt;_:__~ th 
digital write' elee-troni~-~~ ~eompQ_nent~~jta=--fo~: the _analog.::_}::oc _ =-=-~~~ 
diqital conve;sion:.:-systen\1· a shiel-deaenclosur~, an<1 SOR\e 
add1U~~~ tJm,sdl.icer-•;o=-•pl1f1•t• ~a_ll_~_!f!~~-~ors tor:~ other:_--=--: -~ 
analog ella:uu~l&~: ___ _:::_=~-=:_::- -

l 
l 

\ 
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--a --- -~ -------

The orgaDieaU.otl is able to finance col).tracts_in_tlle___ _ _________________ _ 
amount of $so.ooo-. ---~ -

The organization ia_ not P~!tP~r:e(l to S>ArJ;!c;:ipat~in:_tb_i_s~~~~~~
project. 

A propoa.~l has_::_no_t_been Jlubmit.ted-to~-a.ny-otbex~::agt~ncy fot --~-
support. 

The 'bidder_ repJe~t~~·•-1'-) tn•t t•e has f\0~-=-emp_loyed-o:r-~~-c=----c 
retained any ~om~y~or person- (other than a f~ll~ttme~bona--~~-- ---
fide employee: wodung----.o-lely f~Jie b1d~6r)tp_::_JJOU.Q1t-:_or:: __________ _ 
secure thie eontxact::..and_ (b) _tha.t _}}~-b~_tl no_t. __ p~d :~or:=agr~~'t\f:=~~-===-~-== ~-=~-~ 
to pay to any. comPflny_:-()~p~e.c.r~l!_:;;_(other tharf a- tull-tinttLbona - --- -- --
fide employee: work1fl9 solely_{Qf~t.ll_e-j)!dder) any-=feei~-~ c. 

aion, perc.ent•se orbtQXerag;-.- f~e,-conti.il9etit.~~pou--.:-or::r:eoult~n<J 
from the award of tblll _ contraetJ ~~- &9r~e_s_~t9- furntsh____i..nf'.~o~r-_•_--____ _ 
mat1on relatii\9- tll_erct.() a~ _J;~4)at.~ by~_tlie co"trt.~ting _:_Qffj.¢~J;, 
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