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;t©aith Fouadation gv*nt â»7?» and the faci l i t ies 

pr0«ia«d toy tlM ftwaltr «* P«peb6tagr • ' t*3H* Uttitanraltgr 
of Ottawa, are gr&tefully &eitaoi#Io-:î ed. 
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xmofm j*mz 

Tb« i<l©& and taatmlqvaa of atudyifii, non^random 

etumgisa ia, ii-c electric."..! a r t i v i t f »>f vi# bra in ./: MS^OU** 

to axt*i"&l fttifltoJb'ti<»k| lias 144 to mi a&irftfMtttiai. growth 

in th« field of alAeteoattftftifeAlagraphjr* rhara Is c o n c i l ­

i a ; avPa&ea t***.t tha s t a t l ' l l c a l fr »>jrfeî s» oC tK» • 1*J« » 

irie-aO, ac t iv i ty of tin* tote «*# »\*r©logie?&l aor?al«tas 

of eo&sei&uaiifias «mi «antal f t » e t i « * •» probabll is t la 

r\thr*r t&&^ det«rfnl*\t«tle via* of tfao brain way *rcount 

fui' U *̂ *u,cuss of &,uirai%U4Mt *te3»a O*A tftt &ft&lysl$ «*£ to© 

s t a t i s t i c a l pr&p#r&i@«s of ilia *•**!* *1*a gstaffadniatia 

snrr^ncl:, isase-l s© tii^ an&to y b e t w n the tssRs-s iii^im «m4 

t w d ig i t a l aoa\jpttt*rt **<>*• aot a#ai» f ru i t fu l «*u»l i s w i l l 

taa saajaet of yttlla-aopbie*! s«i&iwway* 

*,9u-i9'3!rsr 0 .v«ta$ r-otaatisi*" har* fc$es axtaaaival / 

atoui&u & ĉ *cl,.svfeA a& fa^afefulijr fca h l&ffga awafe^r #1,* t̂̂ psko** 

logical &M paycttapJiyslolaglaal vwrlablaa a&d r€pr@^®Rt 

& %?1or a27*,nc* in tka aciact t f ic "tu-ij of In; i t output 

raJLutio&sftips 1A t«trsa& m slactffl a l *ci,lv4w/ 0,1. tfcta hi** 

man taraia* Thar* 1* 00 tfotifet tbet tUsa»lockadf noa*»3f»M« 

aha* ;es Is tha alactJfie*l ac t iv i ty of tn# bral;; QVPST in 

caspona* t» diacraUt axt«umai ^tl»ttlatl^-a« I t i s a lso a 

na i l attaallstiaa. l ac t that t i » a laa t r icol ac t iv i ty ** 

t t » eraia wmlfvata a mimtw of rhgtir 4c era pooanta ufri«h 



c&n 1m oahaaaoa «a4 4rlvan fegr m%*»rm%X at lmiiatloa and 

also &Xo«§&0& or a&hmefcd fegr lat«riMX ctat«a of tfta bralft* 

If* « v «or*t*» vrbieit aattlalta ifcwh aa&*vluiui,', i t in 

&ic3aly i*r©&afcla teat naaM#aftdox tl$**i§$® in a i ac t r i ea l aat ta* 

t t y yaolA o©aur not oaly la raapo&to to axfcofnai ati«ul&ti'#>f 

tout alao j«*ior fc& aolf lalt i i t t t 'd aaftaYiour* 

AA&i$ pfadiciloa can aafely oa aa4a a&t&ar oft logie&l 

grooo&a or with rafaranaa to ttaa aatabliahad aauaal ra» 

latlon«2ii£* &$t;*»c< aawr'-xas or ','ho bnln* rt» logical aa» 

pact l a aju^ly thut && or^uaian $jui<sai aybiblta pmrpoaiva 

batusvlmir anat a t aoata lava! Calngis ss*»*sron% awtttovlta OF 

L6 a w>.olc> &# gorernHl ay ^at *jrkin&bl« l a w v.ic£ --r© n$t 

foodou* -ii# traaaaiaaioa «w,* iA£araAt.ica &'#*» naaron to m&* 

rm. in, ttta font of a apika into***! aoduiationi aoda l a of 

coorc* 4 t i x f^rrini; fisactliftf uhlch t ^ l i ^ s that * i ^ r t -

iemX&i6 ap*tio taopoxol £*&tt«& asia& prooodo tfea final fe«ii&iN* 

i o w a l output of tha ©f^assiw* ittla l a tuna in a stlBmlaa 

raaponae siiuuviea' .*i*l ala.» for aolf t T.1 fcis Uri activity* 

.«ia JUtttc batwaan aattfvtial *voa«a «*d u*..*vXoiu>&X atonlfaat* 

atlaayi l a irary toatioris a t praaa&fc «s4 I t i s parhapa aora 

rewarding i<a ti/- p-raaif.t st: fc« o£ tawwl^go to '»;<("raac)B tfco 

pro&Lsa at ft lavul nrlî r© ttaaxa ajro fetftut »i*siii„ liz&a or 

IntarvanlAg tariftblaa« rha t t s t l a t J o a l pvopartlaa of th* 

)&fi r tpvataat tsg t?ws t5aa COUTJO and tha analog of lafovn* 

&tlo» p*aeaaai&3 ©odo& di tb# $*«*$»«&! l a ro i fea« tha 



iat wUUJw' i i '. 'it 
*f tmt «fc 

important proptrtjr t f iattaa ti»t*l©ete*$ to aacttrAal atlon** 

i u i ® «nd as t h i s stud/ «ho¥» i s also t,Xm@*»lock@d pvaotd* 

lag TOltmt**/ acts* In irltv &t this» invttsti^uioijs at 

t&is l« r« l apj.^ajr to tot r t ry pytmislng* TAUB to® piarpos® 

«f uyu ttudjr I s a Morcfe far mm**mn&'m «sliiBg#s l a tu t 

eiecfcrie&l ac t iv i ty of %U® honta teals prtettdlng voluatar/ 

ac ta . 



CHAPTER I 

Rmii&t OF THE LIi'i^ aUtii 

The review of the literature Is reetrieted to studies 

attempting to deteet »©»->ra&&om electrical eha&ges la the 

hiaaen ©raia prior to voluntary aots* Slides* et &4 lade* 

pende&tly and following completion of the ejjperise&tal work 

in this study tor© published data eoaflrming the prediction 

that eo®s»nd potentials? mtleh they prefer to ©ail BMoter 

Potentials", exist* They demonstrated! in tea mh$ sets* te? 

8*»®atij&g the &&£ activity prior to fist eoatraetloii and 

foot dorsiflexion that non~rwsd«B eleetrieal ©images do occur > 

ptlmr to these vsiimtafy sets. Motor Potentials were also ob­

tained from an implanted electrode estimated to be over the 

fremoter eerteae* lb* similarity of the eortioel recording 

to the sealp recordings makes it vsd&kaly that the Motor Fo~ 

tentials represent extracranial artifacts, iho general wave*. 

fors of the sumsated potentials prior to voluntas/ Movement 

allowed lati*a~su©Ject reprodaeifeillty in the published records 

hat the latency of components of this uaveforn appeared to be 

unstable within subjects. AS averaging devices enhance 

t L. Gild en, K.G. Vaugiian Jr. end S#*B. Costa, "tasmated 
Hm&as &»M Potentials with folmatary Movement" ffift fffl,<4iqft.e*J|l, 
SmrgpJtMrffAgJUMHtf v©i. 20, Ha. 5, May i?66» p» »t35<-t39* 



«5^««A# that &m %&m**umm ta a %wtu®t point it is 

nmmmwp %m &mm$tm%® lat*a»«nfejast raUaaUity in th© 

laiassssjr *« «3LX as tha «mva*«f» #f •»&***«. a s t i f l t / 

ftsattft&taa as a«wr«&9»# frraaaat aatbsds mi tfaalaiaa 

« & l n t wi%H vagsffa: ta lAsAtlflaatlo* a* f i M i M cwpaoants 

a® ^s^^ îsgaslî ^ mr@ w?jr «*sat£sfaata*jr i»%l 1$*W" ana 

sassna aa tha saalaatttv J«tfc«Mttt» «f th* infant igaior* 

Xa atasfe $»s»a Hi© lnfaatigatw act* an * sassa* aataattaa 

aavlca asA visually aactYaets t t i t t l i aa aansllsrs isemalmf* 

f a i firsa tha saapatsr «v«*aga4 *a*a£tfft» X» t l a * af this 

ausasau* realieatiana of tha #xp*rim*tt v l th ths saas m*t»J«»©t 

apsaars &@ fcs a yaaaaaattla %r«yr af afaras«iift£ thla p»aala*» 

0114am tiuti? ^»«* 4*a* this* «s€ striasljr sjia&kiBi tha 

lataaar vari&sUJ.tjr tea/ tfr»r &TA in fast tha abal* «̂&1«&* 

fan* tha? d«sii»fea ®a Katsr PaUotial* irsaid prol^yyr fe@ 

tmasa^iafela as a YaUUala a § M W t a ©«ap»iasit aaa cart^isiy 

aat us a& anrafcad ^ataatial 0/ tha M a n t l f l a «swt«iitr» I t is 

sviiaiife, mmwmtm>%t that a nasa far ladapaadaact *»ri?alaa^atio& 

a£ thasa tv&Lat.* im &«#s»ar^» 

i lmnm.in.nn n iiMlimniiil i l iniin mmmn 

a J,t# ttrU* "ftttaatioB af J&vsksa nriMMtitJbi fcgr ̂ «r® 

I ft!*** l a a * m «M Casta, H&u-Hla t * **3>&SS» 



k 

EJao wNrk of Smtmr M »v#Mljr %im a * » t effort 

USIFI^ a cruda avorogAftg to*bftlJ(po (̂ >oor signal to nois® 

ra t io) %& 4 t t*0t €P»» IS&to® <toao.lud«s t&at "Oft *o occasion 

&&& tills toe te i f uwt ff#*»ol«d S B / ygftaatlil vtim^s in tho 

oorfcos: prooodlng ttkt OBM& #1* " r o i s t e r / swipoMmt*''* 3&o 

toehnlgao u«#d cou&& not «xir*ct iifiMl* wltlt a tlfDftJL to 

S O I M r a t i o of l®m %hm 115. Ko&ovn oln@t*<mi« af^rsflag 

lnwless eon 4o«l wits. £/» **tto» 1#H^ thai* I t 100 and i t lit 

tima aot aurprlaloft t&it Aatoa was tasm&io to dotoet Cf*s# 

vhleh &3?© d i f f icu l t to dot@et oir®& *ifc£i afoaont dayr cooo** 

tora* 

.. yocont study S»y Boattalii j&jti? *!•* toilod U& dotoet 

c*s. In t h i s ttudjr a ot» atiittlttS Celiac), l igh t atiatolu* 

m& rooetlon time aoqaa&ao vox* 4 isvolvod aad atosMtstla^ of 

tho « i tefor@ a^ofit ^f tint voluatary rOQOtloo. indicated ft© 

tiBO*4oefcod ac t iv i ty . a a 4 « too** caa l t t yna i t i s probablo 

tha t the $¥©k@d potimtiuls fe® to %h& l ight stl«salao ln&«* 

forroi irltfc tlio eoaflftiid j>ot9ntiJda pi»«e@dî g &t* Y'tXmtxcy 

Bovomont* 

k *f«A«V« flfttojk "&aotrlottX Activity of i&@ tor tax 
.:®&mwmrtm K©TOBM*4*» *SMmX,J&IM®i®XmZ* *•!• t13» 

? %* dmrtttXA mA £>•&* Uttt»l#y» " wrago Atoird 
fotostlala md .toaatioft lis** to Viaual j;tiBttli", ^ , 1 1 



njw^i a/ tm n*Ui ru.ji V 

Sfe* j>r4m^j ty2tt»tbt»l» of tteU *tudy £i ta*«Ki an 

th* £r«tfictiaa that t&* bwMUA tatto v&tch rssposds to 

•aet*rn*l fttimil&fcl&ii toy agt»»r«B&«tt «taa^®« 1« t&n «l*ctrio» 

&X &eii¥itr of tbft tjmt«sf will aX*o sfem socMMuidfltt «l«c» 

tticaX e& »̂g#s fe#£o» mlt InltUftsA Afttivltgr* 



UU#£t& II 

s#tMjig m* kxmm &hm% ttea duo«*tt*l#tles «f CCMMMJI ro» 

ttetlftX* ê rcapt tfeftt an theoretical gpeufta* tifeftftr tastst*©.©© 

i s fr*»fe&l&e, Br #dsw«t«l tMi*!at w U t o U*tt* wtil «fo**M***« 

Istlcft ®f CF« touXA bt pr«iiet*4l mod tt» atttilabl* m#£tel» for 

ttw d«t#«tl^® 0f C*» •*£»*%•&* lb* a*st&r«i# 4a£i«mt«d tfe* 

followiagt 4) f# »&# detection possible If itv©r»sirig techni­

ques CFt mitt fe# accurately tlme-locka^ tc %m mfamfa&Xf aet1 j 

b} %fe® wMt of tito wXsmtiH?̂  A«t « $ * Is® •.ftcwNttely <in tlsta) 

<L*t«i«jta*bl« to ««rv» as a t r i s c ^ foi** * « *&*- *Wttglnt 

d«vi«if e) &U a»st *m reo-cuNttA *a FM t*## nxtA f3Laj#i fe@te** 

wards in U M ta t» st»X# •» «*•*•£• 4»«ti*it»f yrrowtiflg ***• 

wtaaftajr «6t| 4) i t in saiXitelr ***t C*# wmtlA «aeear msre 

%hm> 1 «*c b«fei* th« v«2wttaffjr «tt «ad ttmt an ®f»4/sis i*na?i©& 

•f « M ««««Bd atomld b« •*£ fi«loolt ©) «ti %tm «hftimet«ri*tig* 

1 ft®«U<® tliM jMrilMdft in «hi«h the e»© tritajMri th» 
Aifsragiag d#r*«« nm&A mate* 1% pwi*lbl« feo *n«Xr«« th« »• 4 
b#ta># tb* r«actla& wlfc&©at t$p® r«car<ttn£« but th« r*y?i»* 
bil i ty «f r«tetl«n Ikmm tz f«* tea great to parwit 4®t®tii©» 
#£ tlMH»X«HdcM aignnlt br tfti* nethod« 



w&wmmnu umim & 

#£ t&# Ci?o &jr«* not kMNft* o*g#f alg&al to nolso x«tlo» b&*id«* 

math* topograph o& tbo h«ft49 ot«*» anolysis mat ppocood 

oa fc&fc %mrst e®s« &»im$tfci»&£ f) vtimttrr *ett wUfc tbo 

tarcoot eortie&X roorotoxttatloa triUX probably fe* Um ««al«at 

to dotoetf g) altfeMflfe thoro **• Mtoxml switolis of 4«fc*ctlng 

siga&lis f*ou j&ols® mw»gjta® tho SMI oetivlty ^ree^ling tho 

oa#ei of a voluntary &e| ms ««ssli«^M most «Ttlel«at i s 

vi«w of tho tews bBhartrlowar of tbo taisa la roapoaoo to oxfcoiN* 

nal stlmilatism <©vo&#& potoatlols)* 

T&# «l«etrle«l ootivlty tttm difforoat rogloos of tao 

h#nd «a« arvra£«& $i*@o#&ts*g a l*r$o auafeor of dtcforoot v«ltm» 

t&ry *etaf o*g», hoartlHMtf @y#b3lĴ £| t«ng\i* ftovoaoatot foot 

topping, otc» *\«sultt wltfa thooo walaatovy attests m® not f*o«* 

poartod as thoy *o*o lneonolttilY* 4*o to a ?srl0ty of t^chnietl 

r«mS02im# 

Tao o^pofflonct guiaod fyoa thoso failures lod to the 

«olset i« of tuwA tl̂ neldi&g mad HfO®ofef spoolfleallj tho 

apdfcm word "too* as wdtrtlo wlun&ory acts* &oy voro suit­

able b^oaiaio i t was p&mihl® to Aotoraiao aettunttoly tholr 

o&8@t by tho tooaalqjao u»o&« 
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latHod 

flja <£BGfr of ®j&*t faatol* aM four wtl* «d«Ife tubjaets 

mt dailvad with aamlp oltatvadat ftron tl» right aoto* 

ar«« ($*> aaaordiftg to ttta tat«»»tidn«l eowtanUon) mil 

raeordad on m puttie tap* to a aanividtn 3 db ô*sm « 5 nai 

**© 1** *. ati«r@p&«® platMp of i?&a &$«ig#it *«f4 Hoa* m& 

tisa elaetŝ om^ogysim {»&§> f**m ala^trostae on fc&a £l«©*r 

mi*<mlaiu?# of tha le f t fowam n«ws a«|jXi£i«df fl&tarad 

i s ttat mm ImaOsrtAth as to® KBO mat 3?@®or&ad oa &&#©• 

Thes® vavaforsa (•«!«•) W >̂ %»i§g«3?«i tn oaelHosoopa 

which proiuetd a aula* <M& fa* #&®h #sr«$i>* ffela tads* w s 

afc&ptd, daliqrad fej 150 ailll«t«ondft and r^eojrdad on a third 

ehannaX of ttit M t&p® mm^m? (fmcMm Xnttstnent hodal 

6t00)# Tfett ttlofaphom® pi«iaip *t tba apokai* m?& «ad tha 

2MS wer® also tap* v»«Ofd«l wsfiXtai»#4 (3C*t^Hs). 4 simpli­

fied ayatatta di&pwt, fif* 1, ti3ast*ataa tfaa #^®*»i»at&l 

Mt t^» Sdajaeta aj**a Iftt w»d Mtaan 100 tiana at a se l f 

$a©«4 rata of atoout sme© awry two a#£am<!# a»d fallotfiag 

this payfofaad 100 qttltlc voluntary eantraetlona of tha laft 

f iat at tha saw r®t## With tm m&$mt& tha aaparlBaiit **&& 

rapaatad on thraa dlffartnt eoer>alaiuu 



jtf^uXKiorfAL rx^xatf 8 

Amiy&i® of Jfetft 

;*IM» recorda* tot* wa« plst/na tetek^rts <in tlao) 

Into tba itaeXatr £>at« «£&uutt*t*<itt digital tumor/ asdE©* 

seopo t̂otl̂ i ®orfer%̂ t#4 oortieal activity tiaa-lockea. to t&a 

tsdg ;ajr pulaa rtpyoaantteg th* OAaat of tha §#̂ I»i& *or& or 

tbm iiMvj. Tha &nl*£y teteo$m@#4 vbaa roeovdlag povttlttad on 

pla/o^ek Aa«KUi«tratloa of attasatod i£~>?f 2fc0 mstd vol^e 

aetivlty oafora a*u 150 »llii#@o*i&# aft a* on*et of tlao 

spokoa word or £&*• (WS$»+ t mi $}* 

£ho averaging 4«vlc« aiimiRtaa ti»o»loakoa: eojtpoiiantf 

Xijs&arljr @n4 ixm~t3«a»l®d£®4 aoB$onant* <ii®i&0) &§ a aajoaro 

root fttnatiaA. of tbo mmhw of w»«?t aaad haaco tho flcja&l 

to m&m m%i& i s groatiy isprowl* Hovo**r» 4m# to a zttnlNMr 

of jjfcyaloiogieal and #Is$t3r«il£ arttfteta *&£& aa dianco nut®* 

usjrifiiX&ti©& of tb* 3̂ »¥ fraqiianay S% a daoloioa proMost rooaia* 

involving Vsm iafeoMfleatiaft of BMSMp̂ oaoft co&pcaumta *vm aft*** 

ootapitor &y«ea$isi§* Thl» i s oaoaaiaily true of tbo lew axtpll* 

tuft* G«^osi«»t®# **© partially 0 » r « « t i l a problats a Cm 

simple eritarltt woro J«vi«*d to laprov* this aituatlo&t 1) ?«* 

aata of 50 trial® nor* avaragod in aa«fe aaao and eojap&rod* 

2} X© 094«r to a* elaaalflod at i*LUl£*t?*iHFadaoiolo Cra tho 

iatonoT of eosooajint* $® idantiflad to tba two swragw au*t 
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&# vlthlfi turtle th« «*ra* ©f mm&mmm% (& 10 fttUl*«c<Hul»}« 

3) It th« g«w«l, W*T»JPOJP», «;̂ MUT9<I similar aad **p*cr Ujr 

i f eeHp*rl«ovu of »»t« at 100 t*i*l* fiwa t&* « a t sttlijwcfc 

isfetsJta&d oa two or sort st£*&r*&# occasions agrood tJho 4 10 

^iHl^ecsias jrulo v«» »M*«4 to 20 ttHU«««*>ttd«f. 

t It flutt "3* jpoAtttNrt out thftt suafe rolattvwlr rl&U 
criteria ara sot un*t *a far a® i t eaa $*# 4at^mtn#si te*sn 
ffOl»U«h«d llta*atttra» If otba* lnvastlgAtor* to this JflalA. 



DATA AQUISITION 10 

A-̂  - EEG amplifier 

A0 - EMG and voice amplifier 

? - Schmitt trigger, pxilse shaper 
and delay generator 

M - microphone 

FM TAPE 
RECORDER 

DATA ANALYSIS 

FM TAPE 
RECORDER 

i3L 

$>~ 

ND 800 
COMPUTER 

DISPLAY 

ZA 
Figure 1 

Systems diagram of command potential experiment, 



v&.KUt XII 

AfcUafel* im&*wm&m ©teas#is to tbe Â U of ai l titt)j««t* 

l?ig* 3)* Hi» sannaM « wwftAMNi P»*««43JME atisftt «£ tb* 

spoken w«r4 «w^ris«d 4 pesitlvt p««)t | 5 | e J ^ »iXXla*@ess54s 

« ^ % n«g,Htl'/& c<w?OMMLt 10 to ;^ mll.Usseoads taffer* volu*>. 

tey action in all £&*§ subjects, &iMttt«t && actlvit/ pre-* 

e«aisg f ist e*Bto*<ttUMk was sSasite in mmufrmi wifc& infc»~ 

sukjact l,<t»ttcy varlatim of the w&& MMpdtwl** U v t i t t l 

eoss&smd potaia&ials $r«*Iii*g *ii* spakezi woyd »&ew*& grtttw 

intra^aufeject lat«««r r®UaiiiUt7 torn <mw&B& fr#t*»ti&X» 

pmoMttag £i&% ecnttaett«A» »• tt^atatiftie t&»»X?tifc*4 

eo?ti^ai jactivl^/ *>&r̂ .r taan $Ja® two j»f$p co^^tm^te :ms 

detected in sii&i/isis p«rl»i» ^ t* Ŝ O BlUiMeaoA* prm®@m 

fsicropiioas p:.4ftMp ®& Ww ®$»J£®» vara «t>4 th» ->->« Indicate* 

t*» st*t»iutr «c $fe# twiginr jwtat (*u* 2<A)| Fig* 3<A);0 

*h© work of tftUdta J&J&1 <» m n l i 4 k*kt uetivit/ |*F#* 

coding £JUt c^itr*€ti*i &» pfttOUOV e«r*«k«wit#d. Lm .fr*J» 

fM^r flit***** nt f *• 444 not pwml% mhvtmti&Um of th» 

IIHHIIIII mniMUmm i>n MHIHIIUMWHIU • »i 



uXm ttegatiir* **rl*tioa otaerveo' bar £!!#*& AlLAL 1 *•«&»* 

prior to f l i t contrition* 

4bli* noa-r&ndow eortlc <l acrclvltjr j>r«K-e<iij:s fdlttatcsy 

*«t« may s«nr* a® sis, *ffevent *n*Xog «f toe MAMrf #w&@<t 

response, obaerretlarui to 4tfe® indlect* difference* £& tfc$#®f 

two pheaoneiic* fernery erokei eerticai f#i«L&lmls &r@ moOM*** 

p&ajsie wtirtifomft p«rssisti®& *** ^» &«$ *• 1 *ecoad ®£%m 

etianletion with a fr*̂ mii»ejr speetrm i» ta* nora&l, *.&a *ftog*» 

lu contrast* ®fei-:»ia#& wy&£o»s of cortlecl eetnttad potentiel* 

pri^F to yoliuit*i,y cat* *h0*» os&ly t w mllcclc ©oagof&e&is 

vith periods up to 200 s&llis®eoisd3& £#ig» 2)# difference* 

ansy be due to lsac of i&tonuitlcK by tftc #v*r&&tng bodmiqtte 

vttb respect to i»dlirS4y*l cfirtled eesstendf- a* « saajLier 

ei^snX to aoise rctio m$/m tmttaet syaebrony (waller i&tewsy 

v**i*eea) in the #v^©4 eoytl*2&l m&jmtt phcnomeion* Icd>» 

alettes s » # mlted to ttuc cnaljrais of i»£fc»stAtie&a*-y date aw 

n f m l a iiiaaecr of ees^eneot* i& the co* tic*l ©«»»a potent!*! 

net ofc**ar*ed to date* 

A* bott «««lt«4 *M eo*tie*A eoeaaad oaten*!* ic show 

•Mel***** int*f>*«ft»|e*t wrieMHty •** toti^*»»A|0et eteMX-

itr* l«r*»tli*tlo» of tlM p*r#»effer*lelofl.i»I eorrelate* of 

mmmsA yat*»ti*le m? ***** m ttmiiML m to* mtfasmlm 
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T I M E (lOOm. sec./div.) 

Figure 2 

Summated EEG and voice activity of subject E.rf. pre­
ceding and 150 milliseconds following the spoken word "tea". 
A: computer averaged voice activity (unfiltered)j arrow 
indicates onset of the spoken word which serves as the 
trigger point for the averaging device, B: average of 50 
samples of EBG activity preceding and foUowing the word "tea". 
CJ average of a different sample of 50 as in B indicating the 
reproducibility of the phenomenon. 



Bts&stt $m jiDty&.i-.v 1h 

TIME ( lOOm. sec./div.) 

fif«• s 
Sairm§t*tt 151 an4 AMO netlvifcr ®£ I&feJ©©* «*•*-• pr,e*d 

aed 1̂ 0 «UUULt**OBA« £#12*Wliif l*ft fttt earuntfttiQiW 
A* c«̂ put@r «*&$*$<&& I34& (uitfiitar«4}j #j?r«Hr Indictees ©RM| 
•f Mfĉ raJtar toatviMt&Qii* ®* wrmmgrn of 5® *M(pi** of - - i 
•e i iTit / pwwidinf and f»llwrisi f i t t cantvactloa* 
c* «vm«gt «f * mtiwmt mmpl* «f $0 **& in .) invutttltt 
crest©? X*titte? fftrifttoSAitr to •OBww.i jJOtantUlf p̂ @e 
fl#t cofttr»«ti«ft* 
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work don* on «V@is;#i ?»i<»il$Xs* dggonstrAtiott of iwo» 

rAttilcai ao r t i c* ! a e t l v i t / jMP*c«4i»g voXon-tary met* wujf X*»<1 

to IMY iafllfihtt l a *h# steiy ®# iat*******!***! e*ewonl«*» 

t i m and eosttreX a t tfe* ad*?* *nd a&era&oopie X*r«l$# 



*«tMtf *>£ ib* taw» brtitt trior to B^ach a*vi £Ui eaa-

tztetidiu 

2ii#*« tcnputer «v*i*ftfiA *»T»for»t wtr# UAIMA <*a08m&& 

par t ia l*" taaA mm $Mm*$®k$mt §$&&tUfcr tort tot*** 

s^fej^ct v»rial>Uit)r» 

of es»»&4 p9t«»tl*l9 v*r# a) f#v«r in n w k r , &} ©f Imm 

&£ coHMti&i roteavl«Xs i»jr |»w« as fruitful &s ti»* «g$«ttftlv« 

wocfe daa* oa 4nrc&e4 gmt«a&Ulft» &«Ktia«fer*tl'ja of natwi-aaUati 

eovtleal activity pv*c«dla« TOJUtttaiy act® » / 1«*3 &$ ne;»r 

i n s i s t s to t&* ntwijr ^ Jj»t*a«Mt̂ »lw*l ©or̂ ô U *Uon assi 

e©nt3r©X i t &• ider& nM gtoroseeple lewis* 



huu^j. J at 

0»* Of tii® liffftt attempts aging if* *v»«ti6i«<j tech* 

Kavaoaatt* aaa&XH w@r# iia§atlva« 

ttaftahiau - . , ms& a#B« vi£iiale'/» "<tfa*«a« itmkM, 
' ' I s mad HneU«B tttaaa to flmmt s t i i t f l i* , SL»~ 

triaaat Is «|jii«& M aaitvitf' ws 

PtfUoUala and natation tttaaa to ?i#y»l sttiMLl** ^ ^ a s l 

M t y mta 

varo dEtatttaA* pr®i*&l&3f ba©&t&M& of latarfavlaf variaGbM and 
i&apjvapviata ta«te±^ta« 

MMan* i4»» !*&• Taagton j * . and i,*3*€o«ta« "ftHtttad 
iiwmn zm PfclanU&la with Tolstfttavy K m m t % ^ ,H a^l 
^l to^ , . , , i«mi te | | |^} ••&. » t ;•• 5* Mar » K T **33-»£3S. 

?i«a*raa4« XSG ac t iv i ty jtiraaadltt* f i a t eottt««eti«ii aaA 
faat vlorsiflsxian dasamatratad with Masga sub,! ©eta* 



wmes m 

*fc» #&*0fc»imi tttlwttr «t *£» tsw»«i tenia einuif## 

$«$stei cii'?r*f#s in «lt«tri«ft3, «*tt«Uy n»&4 mm® n®% ml? 

i& t^«a&£$ to «&&«Em&I stiMtIati0H* Mt mli# Miss? to »Lf 

i&IU&fced to£»&f£w# 

zhtmgm i& tlm Q&mm%ml activity #f «fa* tattftft Wmin. ff#* 

mA$M$ wlwit®v? $€$«* W» S » m® toqpftti* -rmrmm^ pr©~ 

J#tto* i s p?*»€&#toi mmmMmk ^mmm® &» *&• #l#e%rl«»& 

mmmkW «f tfa» fen*** «#gf«siiifc«€ w#»wifsi ftttrttfO*** 

wsa &£to$toi in «H «&«$»# 


