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•    - ■ 

This raxtrt wi \mrmu » our r* tort on trick ri .     .t   -\f be eonai'.ored' 

aa * -i«i*i* «nd eorr /«nd* t   t ;e   ietailad re-jort eubtvitted in     ily. 

Th« pre.v nt aanplaoMnt in ocncerne-l   nrinc lomllgr »lth t e topis« of 

■teoAlor •tioruil follow»n* »n<1 -ia#nific-ai«n.    There ia ilao pro.io.twl • 

revised *IH1 j»r« coa->lete analyala of *•/(*-olo/loal  result«. 

A.    '.eoolor ttonal follower' 

•if A la •. ae'iaitlc circuit dl* rev- of an «xparlaen 4 1 trickln/r 

iaaohinls.1 whoa« heh«»ior la  te.tcri «d a ■ ro<lja.-itely by the opor tion-il 

• lUition 

=  < d. ^>*   I 

where x la tha control vol ■>,.-• »titiyt fro« a control ?o ontioactor atnl- 

pal .toil )/ tha tr.cker and j is the resultW tmekln-   volt* o. df v , 

•»n-1 a iro th« -llraot, Yoloelt., »ni   i-ceer .t»ona; tr«C'ln   cur: « «nta 

ras atctlvel/*    To *•• ■ur«, t'li a wnr'tu*   loea not «luJ11« to th« o-ior itlma 

indicted in tha equation     actly.      etually, «a in our nmvlova «xnarl-aontil 

followora. the ooeraUrs spa <»or« n    fly of the for   „— ,   ,«~-r. •      taeao 
■ DO ■    (Otii) 

ara t'io coertt rs which .ieeori>e tha char»: a- of a c n.onaar tliro-ifi a 

aarlaa raa later«    "owerer, 'y scans of *. vacuum tu • ar^an-eaant, it la 

poaalSla to  -ad tea th* mwer (> (tue recl-u-oeal of t a tiaM r natant <>f 

• r». stvioo-c .-»a.-it" c  e'e art;  t    JJ<-'    . lo- »du« t    t tha aanipulit on« 

r« luirad of t»*> trackers  in at i.ut'.c.ibl, dlff rant fron «hit they Mould 

ba with th« o»ratore    triotl/ a iual t   ^ antf   ^.. 
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3. 

The Male circuit ale-ant by «hlsh th« Ion,': tl-a c.-natint la seh laved 

j t^ ii-t u In th« folio«ra 5 and 6 deac-lhsd In   »r rnlous reM.*t, 

a 

la IC ,iev«d b„' ■'.    lo.'la   tw- such :ircii.ta successively,    "icferrin»- to 

ant Tiay    a stcn   y raf«rrleifl to pa,;« 19 of t-.nt r» xart.    »he o-H»retor     Ki_ 

rif.  A, t.in olraalt contiinin:  i-, Z t and t>« control pot«ntlamt r, 

together «1th tie tubo T    e.r.stitit-* i Ion   tl*s c .-w v\t circuit, auch 

that t.ie r^ta of out.,-« of TOtnr.ti'l    Ifferunv«   n-'"a     .^ ia .warly 

pr« K>rtir>> 1 to Urn   otenttal difference fr-yi th" control ootant loiter. 

Th« «loTvnts .tj, C2 -«re rait .ad ti  tub« T, In i id   ill«r a<inn«r, but 

th« volt ve th'it here eontr la th* r it« of ohav« of volt« a »cross  !2 la 

r>. »ortion 11 '.c tr.    volt« • bwt*»en t.    cathodes of T.   -»ni \~. which la to 

a t.^gn  i«,;r a of   • curve/ a linear function of the potential across C^, 

Th« proportion «ay few,    -ijuatid iy -vans of th« tapped resistor .*,, which 

tiiua deternines --he hceel«r:tionil ".opponent.    ..tm eine« the vol  > e acroae 

Zy  ia .  ven b/'Jx, t a »It «*• aeroaa ü2 
l" "vf «h«r» ia am' n take account 

of the vario a pro »orti^nlity fi-tora.    *■•« »ol' «»■• of t.« c >th»i« of T, 

la a llne-ir eoabiration of t «a« two »nit» «a, nr-waly 

(S* ft) s 
to hie; accuracy bacaua« cf the strong d«n!«ner-ttior. of th* circuit.    Th« 

direct co.i-Mr.ant d  la added diroctly to (his fron the ta -»d racist r   >Q* 

The veloclt/ covenant is thus fix-d in thla circuit, and the oth«r 

two -ay be v ri«d auffiolently tu ,-ive all tue    ealred «xparinantal 

ratioa. 

Th« re ain'ar of tni« folio • r is TUC    Ilka tne previo e folio«are 



3 and 6«    It nun: only be mnU.an*A th it.   i '.).». aapliri«r at >rfa h a b-jon 

arldci to iicraaaa tha MM| varlntluna In th«  output* 

>wlt«'. ^ ia to  ficllitata tha ".aaaur-Majnt of coura« a« '21' »da, tnd 

•2 to fiell'.fita fatting on, by fcri/iyin,; C^ and Cj to a.-proxlaatoly tha 

rl^ht volut.;rB   oa.sr.1 rHj*.    »hia ia i lima ai/itw     >nvani?nca. 

• '.      ynanieil »nal/ala of '•ccalantltna]   tricking 

A»plication of Uta riynamieal fornula 

£ »    KDL   It)    (S-- oage ton sravicoa raport) 

(almra L la Uta f clloxar o writer and • ia tha tar^fit -notion) to t ho 

«ocalarttlon-valocit -cUroct follower    ivaa 

e =  KD Dl 

(ItvDMD r (*)• 
iiy appruxlntlon. 

e = K D'u>. 

N co-.?v>iun of t ia foraula   «itr. ictual track in.   r*aulta (ao 

raeordad on f ilaj for tha aum at fiv«  .n iviiual runa. followed mi Ji tha 

taxing of thro«  joint runnin»   <vnra,*ao '-   icaf  ia n.'iowr. in "if.    . 

T.i« <ivr.    *;.; t..    nr    rasar.tad .rarloualy   "or v*:oclty trti:Äir.c 

. -v» .-'.rikln.: arilanc* of th» a.jproxi^ta validity of tha !«y>ot »tlcil 

aaaunptiun that t:.a arror ia tha frav.ast   •. an tna a .'/act la  ra nilrad 

t    turn tna o-rntrjl t a f.i t at; l.a..   vioro la-' o y 

Wiara x ia HH oontrol coordinato. 

w 





M 

C,    Accelerations1 Tricking   -eoults 

A atudy of tho effect of an acaeleratlonal torn in the traokln,-   .iviee 

«■■ ..%de in the -unner o-.bli.nol in the previoua report,     .it'   the velocity 

CM« lononl. hold fixed,  the «ceoLontioiv.1.   and d-.-ort eoi.ponenta  io:-    varied. 

Tho rosulto o.' t <n    t« tj Mr* a.'.omi lit Pj«-a.  : tnt !>.    In tho dlitfraaa 

tho abaeiaaa «ivea tha -Urect eore^onatit and tho ordinata It» aeeoler itional 

coap-nent.    7-ia arror for t te>-t ia  *rii ton !.■   >t  tne proper plica for 

tuat toat. 

Fru* tho diatrraiaa It -'.if be o »eluded thati 

1. Tha nee of an aeeoler Vioml eoaaonent reUucea tn« arror eonaiderably. 

2. Tha  joat aüvant.i.-ooua dl pact cinxmant (an) conee .uontl.' d, ritio) io 

fairly independent of tit« aeoeler tionel torn. 

Tho advan afro of an »coeleritional conponont la ooot rend 11..  a >parent 

for »pood A.    In thia eaoa tha aut-Jeet ha» tha eer.eatiun of traekinx a 

much alowar rsour JO with a velocity follow« r.    In tho ease of a pood 3 wo 

fool thtt tha r aldual "noiao" in the -t pnratua (all.-t.t volt > •• f uetuatiooa, 

an laporfect oourae,  nieronhonio tu   :a etc.) oba-urea t a truo advantage 

of aooolaratlon.    furthermore,  tho oooothrienn of tra kin,- «1th .toceleratlon, 

a.-< aentioned pr-vio aly, ia  particul rly ia • r»    t in prediction. 

In tho laboratory it rtaa baon   lit'flcilt tn £<it on tha target 

boeauao of the fust that to tracer could not toll where ha woe relativ« 

tr> the targot.    ••« have .o.iclude-1 tint t .1     ilfficulty til 11 not aoour in 

the field :iarticul rl ■ for tricar« exiwrleneed In aceeJeratlonal follower*. 

H 

- 

* 

D. Tho Viaua- /roulea 

,.a pointed out in too prrvlo • re *rt the viaual equivalence of tho 
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9. 

lihwatory ein *ture ani tracklny i.   tha field is  )ua»tloaibl«.    M order 

to *air »ona insl/it into the problem in thn ltbor-<Ury •» nufb r of 

expo.-iaenls *ire ctnl-etad "Ith snail fielr (.opera) Kluaaas.    TWO »-roups 

of subjects on a leee.-.iWe meeKs ran Id» a-we tait without opera .classes, 

with (flaa.ifla of ■   1  *nd »ith   'laasae of at   1.    .ha average raeult*   »are 

aa fellows» 

jrror 
Speed 3 

.107 

.113 

.rror 
■psed 4 

.2^3 without (Isaacs 

wit»- '-lassas 
2.5 * 

with *-lessee 
■4 x .15* .910 

»it'iout »I tsses the uarnif lost inn waa >0x.    The raa JLt« show thnt an 

inoraaaa in Ramification to 75» with opera    IUMI IS not hcloful.     n 

the othd.' Jia: dt a reduction of -MI rifle t Ion tc   1 x is    sflnite]    a hindrance. 

IM» au -fcato a threshold for opti-we 'vniftc-.tion iwmjwharo batwaan 

12x and 30x for on«.nary aidad la./Irt- with .   ■ .17 asc.    It -aa/ »•» 
w 

ho«iy r, thit the illurimtior in tha labontcry waa an IQ   that whan 

t a    «•-ltiT«   :laaa%s were u.»»d Insufficient clarity of wj«ion for aorta 

subjects resulted}    Itho ffh tha-o 'e*-.ed to b   r ry little coanl >Ant of 

e.o.itrsiu on tha part of tha *u*>Jects. 

In order tr investigate tha foM«" furths.- t •  rroupa of subjects 

rvi testa sa follows!    on* yxis tracked at a distance 2.9 tr**l*r frea tha 

i-jraan than nnraMl -ml tha otttar trae ad at this sa a distance (...3 noraaU) 

and eeplt.yed tha i.5x ooera plasees.    Tha raaulta ware aa follows! 

Sv 



IC. 

uomU 

at   . dlatwte« 
2.3 norm»! .175 

Error 
«•■«i » 

.J09 

.306 

at » dl  täte« 
2.3 nom»l 

Müh 2.5* fl ■«•■•• 
.H5 .310 

A tant of m# affaet of u»inx si.'-ti"    tub»* nhnw« ts*t t'ay ha*» 

a "nuifnea" valu« of .%     '.1 •■*.   i-*td 3 »n '• <•«• a-JMd J«.    Thia *x Lain» 

ixi of tha annnollM in t»v- fl r*t »*t of «i»ta nraaai.tart   »Loya.   Tha 

ab.-»-    'aac rS'-ad «xn»rl"*nttl raault• Mf rcifhly V>a axolaVna»!  in Uta 

follo»l'v torm»!    T:>o *w%*i noeh«ni«m ha a ■ dynamioa) viaual raaolution 

lialt VJ.iah 1* RToatir t:»n tha «title raiolution itnua'l» daflnai in a 

•tuiy of »iaual aaultr.    ^n «XM nation of our axparlaontal raaulta 

«aaaa t    ftffjiic -ta t.\t f r   -<ir  ,-roip t '.t r aolutlcn fall« bataaan 2 and 

3 t.W.'. «lau«! nila  Tor «rdintr/ »UM la.<r1.v on aoaod 3.    'inaavar, 

«lth ipaad «, thi» U>lt la raiaad to t ■ ran,«a fron |af to 6 nils. 

•   1 '.   r'    '   V    I'    '     '    '   ' -«»•'*   'T    U        - »*'   nf   tha 

aouraa.    (Mr ax wrlnantil roault« on *-ea »-itlana    folio»inf wouM 

Indient« t' tt f« vlaual roaclutlo^ 1. nattrr in thia c*a«| thla *ool<l 

corraaxm' to tS*    ora lalaural/ rat« at Vieh action aunt b» t«kan 

in acealn-aticaul folio«Inc. 

K.    ->»/eholo ic '   laailta 

In Ml praylou» rtowt it *u   ontlonad t>u»t ■ nor   r of   a c lolo leal 

t» ki «ora 'alr    tfi»«n.     taaults «ora otta nad foraac. of tha oaantora 

■V 



//. 

In ••«'': of th« folio-in* te*tai strength vt-irrmü ivtnd, strength non 

.trafurrvd huM,   *rc<mt  Jiff^renc« of tmi« . trengti _:«-» uruunAa; 

tipping p""«f rred, no»» ->.-«'t.np»d#  »nrt differ«:««;   .extarlty preferred, 

«on preferred, w! difference; stopping p.*eferr».f m-n urofnrred,   >nu 

4iff«r«noa|  t«*a of relation fro« I   :lwr si nal; clerical  t«ata;   ind 

driven te «t.    «Tom t hi« group or f if t-*.«n to ti onl/ thro« shooed any thing 

but trivial 20rrei.at.on *ith t.-« excellence ruxr «r (si * apeed) for th« 

fourth ««•<.    in t!w .U*vlo*a ronor-   it m :>ttt«d that th« eirple waa 

hosMgauaoiia«    Ihara ia   jt      iicition th it tnia at'X- -ont la   ijeatlonaVle 

ee »oially ei '.•« our  **n   ■ •• ■   «cnan ope- tors aaaa to give diffarant 

peycliological reaction«. 

•(•aults 'n th« taste exhibit in*: «om««het aignifictnt corral -itlona 

»ith «Analiana« nu.-ci-ara ara «a foilowi 

Teat Uar.a Correlation •aoana Jorraiatlon 

atrwitV. preferred '.and -,222 .01$ 

•difference of ttrcitjth .18U -. JV 

ai       ....     '.-.irrw,   «nd .,--< «016 

ut of t.e thirty oorreittiuoa .aal« uit; taut l<ot»een tue vaia-» ... 

and stepping jreiarrad hand for ama prywd f.x,;lily ai.vniii^aat.    .< uuliipla 

Ourr«;iiun   . n. «o-vuted *it.i t;»e «Aceller.ce n-ju-«r aa t.e da «i.Je..t 

v«r.aUle m   tnu    bo««. ■ o.'ttienad values as  aua^aniaat lor aacn of the 

aats of valuea for ■MII ami »oaaai«    for the «an tnia value «aa r.  ... ■ 
eeeTJoj 

.519, and for t a jirle, 9%^mmt ■ .::.:«.    »or th« boy« thia correlation 

eoaffieiant givua a high laval of si.mificance.     <«<ever( th« val u 

for In* ,;irls is a .o:> that it aO^.it b« aeurod about cna ti-aa _n t urea due 
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( 

to rand«.-. »v-pllag, 

«ch of in« onaraiora w»a «lac t*at«d on A direct    eohanicT  follower. 

Tho rvioto•rvAiB, tigß, S and t ahowa thia test .1* apparatua »blah it eaa 

hoped MO Id      vo I -■>   correlation «it.   tha reaülta on lit« «levtr.cal 

foj.lo.ora.    _t la aa^ant   -<ll.v a ai  'lifie! r.eohanioai   o'al  follower, 

•a 'loyi/w only th«   threat e   '.<wwnt,    in« eretik •* .nanea on« revolution In 

•bout twa-.ty SN^II   «llijiff a atria' hiik   o« fortn with a protiaat« 

•inuaoi'la.-    otion.    tht    Is u   /r-t   «round   -  .utilny .HUIAI    n ihe 

)lvot*d nwecll« n and thtne« h»ek «round ;».illey  i to  < drua '    .n a shift 

»hi h ttia tracker turna.    Thin o natitutes a si pi? kind of   ' If f irntul 

by wrOen tna   -iffarancu bataaan iha driving —»Ion und Uta not.on tit in 

by trio nuojeet app-»«ra ta a diapLtcaajent 01  t « i.aadla.    Tha . <fference 

totuiily la nanit'iad «wit *xx ti*ae ny laver motion. 

H maaura oi tha error la trying to k«a   tha neurue   <n     tix« ' oantar 

linu i« chtai »d bj  in ileetrie tliia-'   i«v±ee wnicri record« tha ti.«e tha 

naadla i» 01   Aide    f rert-in bounce.    ' h t  V ,    h*r, t»vi n'-a-ll     -ov» -boat 

1/1" tc laffc or rirlit of th« eantar lint it O«MI into  -cntact with cna 

of tha Ion.- «f>rui"»       *n' K, olofi n.- tha clan), nlreult.    Ih« ,-anaral 

principle in t a aMRi« aa tMl of tna ar-cr no n'«r on tha electric tracking 

a para CUB. 

•«eh s-ib.laet   -aa riven nnly on« t >«t nlth i.Ma naehina, ||nea tha 

:ur,N»a <n«    nijr tc  InveetlfUe tha   >oee«.billty of eorrwlnlicn *.<«t«aj«n 

thia aiirplr  .inenina ai»J tna    ora intricate eleotrio 1 ;iuv.e«a, not to   >lot 

new l^rning cur»«-.», «to.    Aftar shout three ulnutea cf   vartlce,  aaoh 

•ubjact took fiv    aho't tost« lr   .ilck auccaaalon, ensn taat consist in,' «X 

Sv 
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two revolution« of th«  -.riv.np crank.    Th«  'v.-r ,?us of th« readin/s for 

tho last ihroo trials «or« «a«d M ■• aeasur« of th« individual's abllltjri 

thss« war* fouftd to   « generally consistent within «bout 1) , «hcroaa th« 

first two ml .n}.'8 »ere considerably poorer* 

!■■•« aoattar dlagrai between th« a  eel lone« nu* era and these «»res 

is a how n   n i'lr-. '.',,    Th« correlation turnad oat tr '•• .54, «hich »a« juit« 

*xgni£iusr.i.    iionnv«r. it wouirf ba wise to ..«. .io. the fact t *l t is 

dwrio« was triad out Mostly on oiu curators sins« tiM did not    'low th« 

traiiung tf a iv« «croup,    -bus th« ni..h raLa.iOiiatAj* obtained in ».hi« ras« 

4, in part ■■• tha result ol th«ir pravioua tranirw. 

*-u 
h 

M 
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