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asm®

etafly is » liwastlgatlGH ths effeets ef MgS* 

titrwmi® MiUralstlatt ®f

plieht tlffi®,l?5iidnes0t tiAw» mi tenel wwry as 

testM la th® Sees«r«WKt» Wslml Talsnt® ef W». Ssrl 

.«» M«MW«

th* wrwes *f thi* 'rWy t» terostlgst* * wrobls® 

that wtiM y>s<¥lt. W irslMel iiwstlr t® * eeiesttfle . 

thsw^r ®f tM pE7ehol»gie$l effects ©f *M« «wa seelie. 

This say Mw W yel»t»4 i» «w «^r t® a i®t«rata®tlm 

ef ths effssts ©f altrasani* t«a®s«

^aterigl® s®®a la this stody w«®t

(1) *&e ^»ww ®f WMesl Talent#*
M®ws<® Ww 8*

(8) A ««w4 plsyiag aaehia* f®r th* slaying
*f th* 8*w®ber» ««wts *i@h swtafawH 
the test tiwl la thle stoiy*

(S) 1 tw@W6Y waM p**elBig saehtee
•e^abl* ef producing tew* ®f ®E)WO0O 
w >* ®* sM 10,000 v* Pm *•

Tha Naater® *x»laati©M wr@ aSsletirterM t@ 10© 

sWtete th® Wiwrglty ®f WsMa® iarlag $3 exaalnlMg- 

ses®l*ns» Ww w* a randos sapling ©Malnsd ®f S 

Twale studeste ©M 61 «*!* «ta4entfe Is^h ®f tW®e 

student® fss a*®4 t« 61a@aify thwselwa as either 



thrt wsM glw & «ia» r»g» <@f wwe -<m th» «©sti<m ef 

W tei?6e .aMnlstewie

Iroa a wsplti^ ef 4S tfea®«wlv®»

wsd t>» M slassifi^ a® ww^ANX* ea adaqmct®

ef mow® we® ©MMaNI ■« til wetlstt® of the test* 

giWttw

raring the adsslti^twtlon ef the te®t«, the

MgWre-^imey ®W®sml» ton® we MPll*l te t>se em* 

nwh®r®4 itea® « wtl« ef the SMWfi? Wstieetleae* 

®®eh lie® eeasiets ®f tw ewaplee* the ye^OTti^ 

m the wl&tlwMlf of the «®emd owl® to the first*

The test# wre then grs^N *1 the wm eeeree e»

e&eh half ef eaah. wtlw of the e^Msetien# ww detartslned 

fn» the fre^wy MetANEtiw#

Mterrort® th# wea# of the w wre# <m th# etisasleted 

portion# ef eaeh metlw ef the test were eoeparti t® the 

wrre^ntiag ww ef m «mfh on the wm^etteleted 

portion#*

It w« fowd that there w»r* differenee# hetw«® the 

sma# ef the- ewa «a& MS*itea# on the Metis®# ®f tlsfere 

plt<tii ef ettiletieti tigtiilwee*

6a the eeMien ©f ti*ret ths Mffewmw hetw®& the 

B'S»;ns w&# etipBd by the. *eorrelatti men*4* wsthH



foM is W #01 Iwel* This tsdleat®®

Wat this different 1# wt litoily to t*@ aao to «1>®<se (Ooaa* 

fcw other factor» «A m th® altrwale two ^tieh w»- the 

enljr taow rsrishle hotw« the tw Walw® of ®«A wettea* 

•w^ hew hwe operating fa meh a aemsr *• fa efa fa the 

yewe^lea «f the ®ww*lt*8* A Rtiihl® *emy*owr* effot* 

of thie fa»i tewmh «®y lew Mad-nrsd fae ^ereeotlon ef 

the.»d*f®t*ew4 itfleui ywtfar fam faprowd fae iwirti ®s 

th® owsssMtM, iteswfc

0a the soctiea of >lfah psreoptfaa fae Mffersmeee 

fatw«M the »8®s ef the falws ef eaeh .wrtim were eheefad 

ly tfa •cewelsfas sstos* eefaet of efatletlfal w^faetlw 

aad wore fawad fa fa slgMflmt «t th® »0-B lewl# Thfa 

indl©at®® that *®bw ®fa»e fa swt likely fa fa the 

expleas^ioa ef the dlffareoee* fafawat tfaee wms* Th® 

«ly faoft wrfahfa w«e th® oltrwwnte tw® ed oowihly 

thle fmfar tfafa tfa far the dlffaym®®®*

towwr* tee teefaloow «@fayfa fa tele ®fady M set 

IMlesfa ® faffaifa esMfal rol«ti«*fa of the ttltraemaie 

teae»

IMs study ewe fa point out tfa awe^Mty far farther 

rtudlee fa erder fa afa^ustely detersfae th® effaet® of 

uXti^eottie tew® ee tam fahwier. fate « d®t®r®.fa«ii« 

®< alto lead fa e wre eelentifle theory *® fa the effeete 

%t waste W4* W8fce



X wlsfe srpmw sy elneere thwk® 

t® to*,. T, P1H fer aM glwn to 

m la this theMs* *iW«$t hi* taehaieaX 

wy& la tM emstwotlm of the wltrwml® 

tma gsaorator la this isw®tlg»t.leae 

It would haw bees iaweelble for w te 

ewfert this stW*

X vi* alee te erwese ®y elneere 

ttaate to Debtors FyaaM-la L* StovaXl eoft 

Uemrle T« ©allieutt for th® p&tiwt *s& 

lavtiMable assletsaw they hwe given ®e 

i» th® prsfsretlea ef 'Sila theMe.
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■ss xrasnsjoM oy t® wrws ©y WB-wmsm mwosre

T0M$$ n-K» thi mroRESsrcai m

m s.aswr.b ysAsmxs w xmra$» t&ws

eHAJTO I

In the pest, thew Me Men «sh lnfem»ttem wsbll^ed 

e«te®ming the effeete ef wsel® fw» yMlos^Mesl, psyehe- 

legieal ffld e^hetiMl pelnte ef eiew* IMw ®ust»l effeets^ 

hava Been eceepted w being'pre@wt «rty In the edible y*ngee. 

btrt meh sn assumption hae not be*a seitotifieslly eetebllNMde 

It Is the cast mt Ion ef this theMs tte*t rese^eh dealing with 

the inedible re®ge sheeld be ef e»sistes-®* In the evelntlen 

ef an ate^i&te theory sf male es sell ae ea eld In deteimlnlng 
the phjBlologi.e&l .and >gyet»l@gieal. laslieatioR* ef nltr&senie^ 

toaee*

!• 

Xt 1* the ©f me study

t® detmsiae whether gtibllslMl high frepusncy nltrewni® tones 

®f lew Intensity hwe m effeet noon th® pereeptlon ef individuals, 

midsr eydtassy test eonditiens, ef the sneieal feeters of pfteh*

I------------
Thmsghout the rwainaer ©f this thesis, the tero "ultrasonle* 
shall be used t® refw t@ those tones ■®nd »mds 
frequeneisw are above the sudlhlo ss-mge «f the Nam ear*



Mm* ttabra* Ayttw' «S tonal mwry* es Seterstmd

by the ®®a®b®r®.

lme9...g£-tM...yfc»4y* Mfferesw^ @f e?lnlea h®ve existed 

ecmeemlng tM ©ffeete ef $»Me «pm tew being®* Thesae eestre* 

wrsl®e haw centered npM t?» audible teme m4 it h®» been the 

general eem^tlon thst the >i^eh©l@gleel effeete ®f mMe wenl^ 

net exist bey®s4 the rmge »f the taw® ew« ^tseereh In this 

nltreeonie area provld® mt only data *« te the yhyslolegleal 

effeete them ecwmds, Wt alee w elarify th® •nystieal* 

gp®<3ixl.&tl©n eeaeeming male*® mehanttag pewre ewr temn 

beings It i® th® partem ef this etady te begin m iwestigatlen 

ef eertdLa e^eete ef the peyehelegiml effects ef ttltrwmte 

Mas# in re I at Ion te the dexelnpaent ef m •debate theery ef 

sasle «M M the pWMelegleal reasMte® to them tenee.

«ia*
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CRAFTS H

er tmRaTws

It ha® les^ Wm »oted that the effete ef «si« w® hnraan 

beisgs hw® be« petwt# Is melent tt®ea meh wa®

@ttri>ste4 to th@®» effeete, & ®o<tera tlaee* the i^yefelecleel 

effoete hwe besn seientlflcally ijawetlgsteS Nive been 

ebjeetiwly reported upon, A ?t®b*r ef these effeete h»» betra 

wll to the feltovtng quotation free the ertf ele, ,

*Jhe Ptoee of Wato In Wealing* by Cardtoell rod Wwrrtis^feyer,

!♦ toereases ®eteboli« (Twrtschsmff# Dutton),

8* »r deerwwe macular *ergy f^ree
TMtehmeffe Serlfture)*

3» Accslersites breathing asd deewaeee its 
n^alsrlty (Btoet* Wed* &wl Cmilbrwt)*

4* I’rodncse ®«.r?cod hut varlahls effeet en blood 
voluse, pulse, bleed preawm (Wde* Setieflno)*

S* lewrs the threefhold for emsory Rttmll ef 
different wdee (Msims, Kratov),

6. Tends t© rsdueo ©r Mlw fatigue end eoneequently 
tow®a«e» BMsesiar endurance (owrlap ef ®s* t) 
(Mwwns)*

f * Speeds up voluntary aetivitiee, meh a« tyotog er ■ ■ 
writing (Msereas)*

8* I^crss.ses extent of mswalw’ re-flews esployM in 
wlttog, drwto®, ®te. (M-wmns)*

9* Redaee© narwl mggestibility (Biseree)*

10, Inflaeaees the elsctrleal es^aetlvlty ®f the tody 
as Qanifested by toereaesd flactuatlonw ef the 
psyebAa-galvenle index (SLserens)*
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He. te (Talbet wad

IS* M the Iwwd fctlfrse msHssfflt* sew
1b. the fIMisg® ef will Eerily M
enbXl^herl la detail* ladiee.'N th® pesslbillty that 
wrtela Made ef msle fw wrteta w«»l« <w w etale 
atteatle te wl«sM perferoanee aWre
and W®»< the efftete ef im<®» ’Tbit preMedee 
peeslbl® «dwm effete sich ee M^t be a»eM» 
eased ttmegh the a« ef besewtrt®®*

1$* Oth,er »wa.e» hw® estaMt**8 tM rwlstlws betwewa 
speeifls eg^it«y etlwaH «WI wwwae tenstw.8

M@®y ea^erieewte haw beea w* la lAi^e aAitwney ewnde* 

d® fiMble aw wele* tew eitgsnder^d the absw wawrAle 

reaeti®&e» 81»®e tteee psyetelegleiKl waMtwa wwtNly 

tew w. waetlesal er!®MWBite»ee* tte edible etiaal®** 

srtglMslly wrie, w a awwAltiwy wtl«tea laterpreted 

&eeGn>.l«f te wbImI. idio®, *» te wwd. t® pr*6» w$te a 

Isrg® re^e ef ewtiwal rwMlems* ®i»w weatie effeete ef 

®aMe we noted la tett the saiftlesX alite* tet

ttew effsete are trmwieat the mr&l h«g#$wre er wisltfte

#F@s mM« eete te te negligible* The IwHiety ef ttew 

effwte* towvr« set pr®elad@ the nee ef *®te fer

elieltlas teMrwd »Ms «t teelred- tiwe*

ase ef melt l.» ladlee^M W tte ressarch *dlee *t the Wteb

©O3S?6sretlwt whieh wee emieeted dsr’ag the years ef' 194®

to 1947, TMe *4y eonsitted ef three M®arat@ Iwewtlgatlme

Borrte-toyer* 8W14 s»d Wletemd C®r?lte®llt Meet 
jSMU&M^e <»» yw»al ef tte MwwtiMl 
Nslety ®f te@rl®a. Vol* IT* te* 3* 5te»sry, 1TM) ©* 04*



«t th* *f ii efftw*, ta taateMri***#

*haw<oa IsAMxteN1** Xt wa« @e*#tsd la twatf-fw1' title* 

thrott^out tM Wtted State* laeate^ la ths StrtMeM* Werth 

@*atr®Xt tiMle atleMle, Swth Central^ tertrel eat

FmMIs tertian* *X th* SdtN Matew Xhsee etadll** >rwl4ed' 

4rta wemfag th® melml preArewes «al. like* ef the **W» 

l&tien ®sd alee wsh i»fere®tien eewfalag the aee ©? wale te 

elleli wrtala d«slr«i bw4» m eell ee te wliew fatl^ne la - 

thsue tadwtrl***

S@wwrt •stMls® ef th® p-eyAelegtegX wt ^yelelegieel 
effeete ef • # • elweste (ef ®sle) w peNl* wA 
«r» la their isfew* W tewr » aymhsr ef thlaf* that 
«nel* w M te w®W» bet w 4» wi hwr* «w 1«» 
ge^nd/og th* *@AlaMi«* ef th® Ingredient* thleh brinf 
W th* efftet***8

XT®* the teeteiqe* by ehleh wMe h®» been »®S* te M e ' 

epeeifi* <M |*b t» IsAtAry has Awlew^ w?« th*

aesm^tlw that wma* *s^ M a*»4 t« reliew f*ttgw 

®M- te elielt ws»8» wftMa the liitewiv fh* leek

ef eeieatlfl® rewsrth M tM« *»* M* bright ebeet epeelfle 

ettmtiw. W wMera* te th* e®ee»slty ef g»»»r*l 1«mb 

***®miag th* effeet* ef ®**1* w®* htsssi b*?ag* e®8 e* t® M* 

th*®» effeet* ®». b* eUeited*

W tbeerlee eexeersslag eerteti. *ff*®t* w* v«HNI 

to4 eswm*# l»t ell o* ®p*«lati« ®t er*«®t» Wr tM* 

M«dy the tMerte* W rewereh toellag with tM» ***bl** **11

J"*"™**
K#w <le* ‘r«*« f«wia»

Xto*» IM®) p. lfl«



N ini® thw® ef

'pblleeeahiettl, as4 ps-feh^le^ieal* Xn wbN. »f thew w»e 

IMre aw ild» <M iiiwgisl wwim.!hy tN kernel

ef aasle.* R t# art tl» teAwtles ef W® rtW 1» w®«*rt

tfe®K»gW » «W*aM >UW® »f t*6* witlag* w rtsdle® la /

1 «ay w> ef t&®a® wreast fert seraly t* laSlMie the wwsl«t 

®r W ww laswrteafe Mee** to th® e$lslM ®f tM iwrti* 

geW* that hw tew >w$®tM

WllewW ef

, wMe eM the psyehelagy ®f «rt« ere aablgamtely em»AM in 

;’^ir ef Itoeret te tte m3®

•’■ •< W $M5to«W ef «t<« tte eenter ef tte tnwrtifrtiw ef

., the Mte®. ®4 fwrtl* ef mMe tee te* smr&l tie®**

' tint*® wee*, wee the Mgtert ert* fhi* wlegrt®^ iroele

■<te the leeert ef tte Mrttetltel endeewre teee»*e ef it**

' >rM®ry a^esl te tte mtlmse M'Htw ?w» IrtewreWl

; *6®** wrtlMt® te ewM es •» we ineldental eewliwlty ef

; th* wrrous w*w with m telwMgieel etgelfienBee** 

'Wl*81tee Wt, eM Steeif tewl ttetr ltt$elrtw IMe the

. ftartim ef rosle the IMe ttet wtele wm* « few ef

. ^Mewmeble eoaentleiu Mhw tteertee a» te the w*®*- ef eeele 

\^hWe'-de*lt elth it M« ortimal *%hi» 1*4 Met®

■■ te SwM* tw Me Meal «. rtriet eewmfcte ef w4ee en4 

twe Mrt. hl* eltiwm# he tespi®^ W wMrtwe* Mr*



4 
la wtlwA *

Swteg tM p»M deee’s W mst prevalent phll<5mphieal

IdM <K»tte@nd.n$ msia Mw thst. it» ®«wnw la aelf*

' w^mwl«a «®4 tlat iwrtft le «. aaetlenM eatharAl®. If

this wre the mw* s®sisal aetmty w*M W branght wf.thta
uftt’tu.^ieL »!■ iin.mnmr —n nr** ii4.'innriltlin-.iii t- "fynfti r*i1ni rm'V -re ■-■-*•— 'eSU*or---^ifnn)*'•■*—^ ■fife — -*-■ —    —VM vs s®s®ra wwWF* 3.* awww "nsx

«Mer wlf*es^wM* wfesiwa w wtlMle fw®*. thw^i

*e «w. *aw* mM® M »ff «8P en'bjestlw eK^erlmeee* 

thia la not it® prl®3yy foastton# If wlf*@xpr©#eiea i» net 

tt» prtwy ^owtlat «t Wm efeewia lies tt« algalft* 

WMl MwHing t» fcww I* W®»Ft

If hs.$ ey ®igalfie®iw» it ie wetia a®t 
fl’syt'WetiM* $%» •wwlag* 1$ wMeAly »©t that 
at a MiwOaa t® *w®» wttea %w W®t ©f e «l®a»l 
t® reswt the^ if it Ma an wntinwl aentaatt it 
•Ms* it to th® w»»6 that laK^tn$» •!»«♦ it® 
e*e^ta*l i* net »®a*lly
MrirM affwt® w» iatOed f^r th»®t Mt ve 
W W* »ith wrtaM rewwrtlw* thM it 1® eMat

WtiM 1# wt the ww er thg wr® «f fwltog® 
tat tMir • • ■♦**

The Mwr4*»wl»g» 8t tewatlgrtlw M th» <*91ie valua

®f the wsXeal Olw prohahly lie® to th® fset th®t it hw net

hee» twated togi®a2..1f« weeat gtodlea *tt«EptM ta 

M^to wA sn iswMl<®tie»< to w delng* it hw taw wted 

th&t to to lywtolle it'i® nwwwf .to h« toreti. etarseter*

l.«tie»- A1A ar® «al®fW® to wh^wer 1® -Rmrted to to

^*gw» to*m* SSslsMMaSsSX.
Fenguto® B®0ks» &«•* 1948) p» 171»

6
P^.. IWe



i^*»liwdU eertste

d$»M© attars® < tarn 1» * wll fa«rt»

SemMrolsg tM «f ^pwU® t#

, ■ deMrito f@»® ef watal llf»* WXfgaag Mier w6*t

^ite gmemlly W ismer w*»wew».t Aether
, wtiwl er Istelleetiiel, *w tyw® ef 4®wl©?«mt

■ ' *1A W glwa B«e« wtiiy wiW t» mMNI 
weate, *A w* *8 

.... ‘
BirtMr W wr® »*y^intMllr tnelined erltles Iwe wSe

th® hrtw* the feree »f w»Me «M. thew ef feel i»«»

. hy a^suslsg tMt wM# eAlMte f^fctwae ®f wteltAlen e@wt»$

la the Mrww tleasee* Al A ere tW phyMsal wtreee ef

esetlwt* W«wert thle Me ’ma dsfl&itely sMteArMeal

rlth little eeleMlfl® toweled behind It* 'The

^teMlm thes ariw* e® t® the yeeeiMllty ef remerA

,'. iwelrisg the see ©f «ltra»nle twel rel*tle»e t» *ter*lM

Aether it ie ewrelr ewsitettA ef tM Bersw® tieflaee* er

. Aether msl® 1* a etiaalati®. *1A derlwr it# elgaAfiemw

:.fiw. th# wtoeeietlMii rlthla th# wla< ef the lleteaer* feA

;<r»®@er@h w Met he » ®«me ef the^Wstetiee ef th# ''t., ~
*awit*tiea*t valMy ef «8#ie* hwmr th#w weM^ly *esM

VM UibwBtlea la Al# er*e ef w3«e la th# ewtetlon ef m

.: edentate AHtWhlMl e«wpt ef w#ie» Te the iswMl^ter*

th® we Uhtiy «pl»»Ai«a^ ef tWL# Aesewws 1# that waele

, . Ml#r# Nlfg*g* (w* «„9*o9)*



•mm ertieulste fww *1* Mrt ArShv safttww

taBm fwlteg# «*« mA mm wMsmst wl'W wtsteO, fww *hw

with Nm®s^» B. wM® ®*w t®

asttad. 'ttw W iswfi® fwl* •SW tat tastAt
Is the gift ef *<e*^

WL« w W®^W ta.iaMeStes wt1& tta ®*«thetl®ail 

gwSs'rlags «f BltMM Sagsen fti twit ttat thmgi Me met® 

it wmM M peeMI*!®' t® tert»< *M » reeliestim. wlthla Me 

Htesn <&t Ms m iMlewMeM Wm«» W mlit hts ta

W» "WL’fewtlf* w Wtlw** tM« w®

mtMag tai wtMeM stalls® itail# wrtMs; ©slMle

ww to SMtoete ewtafe Mw ef W ®*pemre wmM*

et th®. pW MW^wsta « stege ®f wtoia

Aeriwtom A*t WL® Wgwr «wli»

mM* le #$md, taftolto «wl ItoMt
it Aw® ®ww«® tto pe«si®«* l<ta* ®r Iwtof 
6K$*»«*»A m ia<teld®al m meh»fflid«-*aA «t 
eMwi®ae tart sw»lwt to*® <6* le®ri®« ta itwlf* 
$®4 toie it fWMSMt® la that stilMtod eertoty ef 
sMtltatlm®* Ai* is tto wsiaMw wl wtltatw* 
Awwetortetto bMs* fewlg® «sel iwww«MM» 
to w Mtar toagm^n* 8

This i® MtWt a d©«M a utaeere ettwpt t® ttw to wM®

wrtMa. e««$toatiw WAsto *» Mtar iwwwtlta

Ms ®ww4 « f»A a eeatwww wltota tte M*rr ef wasis 

tow this wswiaetiw Mee w ®$®W* wnM®* IM Tt my 

N wtta* tow»rt thA MMi w tewsly cm ef

1------------
S* .^A»* N. **

>♦



forewst sxponenta ef this idea, ®f mste* set

tM @rigto&te>r» & fact later eswawt®. ef this 14«a want 

asieh ttortW tNa Weeser* *• esa >» lllastratM W the state* 

sent ef ® Wew Taft critie,

*Straaes» la the Nsyday ef Ms prog.r«mtle fww*
*Mt so far m to declare that a day ecmld eo®» «h»a
* wepowr eoeld .®«@oss the silverw* ea the taMe 
M that the Mststter «M distinct A the haiwe firm 
the forks.*9

A regolution of this e^tyowrsy met ef newselty awit 

fwrther stoty wohAly ©!«< x«h>l^i8al lliw® rather the® 

the emtiene4 ©nsehalr nhilosoohl^tng ef tW esthetes* The 

iawrtlgetlm of mMo «® e ®*attdL<^iw wMMe wrolws 

«WBd the ef the syebolie v<ta» ef the- msleM

idiea# A thorough study of this qaestloa wm$ M the 

laweligatey te -re^Bire th® preseutstion ef wrtMa eeledie 

patter®.®, that teal te eMMt prMietable wtieeal responses, 

ta mA » wmaer that mM differ frm the teem type ef 

ef them tmes* & tMe w it ewy be aseerteiaed 

*$th@r the relatimal. Aereetertstle* ef the teaal wree 

esrr? a symbol rhlch has a definite psyeho-bielegi^M reactive 

Mgalfiwee of .end by iteelf, w Aether the spbol gains lt» 

Med.fih«w through the ®soti@as amed W «xNl sstoeatlene 

with them tmal wms Mthia the siM of the llstamrT Su«h 

a *dy them, wmld lavelve tM pwwtetlm ef these wledle 

petteroe of tsevn slgnifiosafie in ®a arsa, @2eh w the Mtrassnle

il'"’ir''"l"",‘“'r’”'*r
p* XWe



tl

Mm® th@r@ the tswl waw® wtiA W is a etMler

w to erssr to N* * to tto wa» wtodto 

pattera 3*̂  preMEtsd 'to swh a f&sMoa as to fwpir® a Man® 

®f. |®Fe«yto«» that py^'bsbly 1® teeretoilly 41ffwe«t fro® to® 

team &ur&l pero®01(m*  toto a wewtotiim ®«y toStoato 

Aether ttoro i.» a MelagiesX ®eawMt«M tor to*®e  tesM 

relatlaM ®r toatoer toeae w®® want to «@r*l  to h«w Mpilfi*  

WWe

'»» wtoalagy ®f

Msie still eostel».8 meh eMsphy^Ieal phn®®®pM.e&l 

tom^hts ®®aw»la<. aftoeta* rowarch

.to® dealt ®ai»ly with ©baerraMm® ef ptoMelegleri rswrtttm® 

to. mM® '«M <st phyMtol amntw tot® I® i»di«at®d

to tto.eeA toa® to ©w tori $• toarttoro wd M® aswetoto® 

ead »yaa to M« wrtt *,to* .^^rehstoCT-. ^.. WMe**

Dr* 8»&6wre ®*MW

*5hiA a li®t®5®r A®11 toar to wM® Mpwd® toto itot 
to it* er 1® StoaM* ®f patting tot® it* ttot i®t
hsarlng into it* 'Bwing ttoa is wt a w» reglstoHng 
©f w»<6* $t to a positive astir® roewMrosttm to tto 
alnd ftf tto lietoner* •

C-f astoto, tM® toweto^atlm wato torolw way preltoliwy 

atadl®® eeaeafrtog the p^etotogteal an4 phyMetogi®*!  effect® 

®ltra»al® wtorati«a® toam totori^r*  tot® to®®!® f» 
< 'wrely ©w ®f tto May ^rottotowy ttot will to mwanwry 

totoro adequate tteorta® e«WBt»^ th® valu® ®f tto wsleal 

tolea em srotoa*



1$

ST tM» b» W mm* W Mimi te»»w er* wwly the

AelHw w* AiA th® ll*®aer amtelly t!w

iste » «tp@i*lw®e fw Mwlf•

*Wwwr* the teslsisa, he® tat wai3Mw»the phyMeal 
Wtmd.*10 Wm thit mstMl w*r@UUgt*t« haw

pnse@ed.©4 to dlroM tteir yses&'roh CDneemlsg ^wwtarliftte® 

®f phyeieal wed* Thi® w® thsaght seeeswy she* wn4»f>» 

-M*4iag ©f the stiMlue (eamd. wee) *®» tod^red eeeetttlel 

W£w» ea wMerttaMlsg ®f the effeete tM» ®@t$M

be dwele^rf* Wwy@r» this h®» wt tSeelt with the eysMlie 

a&ture ef w«w» er towa relati@n®h^ps« Wth#«t the 

.teelasim ef tMs w®et ef the- mMml -WBilw* it*e

si^alfleasee «®®»te N> lest# Use reewth

shmild hegla t® re&llM thie <*11© asto.re ef enrte «M 

etteapt te iaehsM tMe iafeemtlm l» tM reela »f the- 

psyehology ef sb®!®* ■

to eertato etMr oreee ef toeeMtoetlee

wwrof^ ®sMtle&e totorwttoe ewe te «let Vhleh «e®14 

he e£ wlw la dealisf with the Mstere «P the w<sal

14ie«« to the i*$mreh ®f By, toltoaMte* eoa^oetM »t 

torsell tMverelty, reg«ya.i®g tM perortte ef ©betMlee W 

-IM HIM* tM i®pertM®» »f high frtww peretiMwt w®

MMtow* cm i»» mi
Beeh tteapegr* lew Ier<e 1939* >* 13*.
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W« wwarA the «ws»

»f the blSM le the result ©f fw^omey eAw* ribow 

®igBt thoumnd «swM W Asteelee* Xt w»

n»t®d la this etady thet the Hlstf wre lx ®» wy eegnieart 

< th® ®a«w et pemKsg ftothsr weesreh

<rf the wmwl«i® er wwiMe wMlalml w**XsftMt 

effeet® ef Mgh fr^awv iribr*ti-<m® «w* h«w« »®wi te 

be W M *«»!«< laelMst

nM@h tetie >1sm at <*» lepMs® ©atwraity is epweprist*' 

te wte Mrs* rrefeswr t* •♦ ’We«t W®»ar®h fyefeesw ef 

Bysie® *t.tM <hlwr*tty* «» etilM te * ^w«« wWarml 

alght etmwfeS^ a epsclsl effeet ^biA tM esther ®f the play 

daelrad. "ft* eetMr mt»d tlw tM®tw t© be MeeteiS eat «$4 

» Arill mdlM® v&Letle played. t» deaete the tw»iag b®W la 

tiw @f the scan® ®f tw >1< to e hwdwd «& forty flire 

yews prwiswe. W effest wwM te be teefiwiete ee 

frefewr fced lagged » forty f®et ergM plw b«h*s<® «d 

m epmlag night along Mth th® ether atsted effeet® ea 

laeadlbU wM wee net eat ewr the w*»tre* The aradleaee 

reeetM yieleatly wad deported frw th® tbdetre i» pmle* 

Sere ten be aetM the rffeet ef wbllslaal te»»« apw tew® 

perwptim* ^@y wld wt Mar tMee temee «d yet ea the 

prwleae sight fcrtsg the *we» ef the lawdlble w

'S'"r'*,""rr”*',;
O&imbllrtM a’Mre.w Mllwr^l te TsyAole^y dlab ®f the 
Wlwrtlty ©f J'feaoton, Wa®toat T«Ree RweAsr* 1M8.«
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MgMfiwt effsets ww mMte W.® ®wst ww w»wlw«®Ily 

ta Mrtsla iwiXwtlw# ©f the iwge ®f

endlbility hbv thst ef tew

6tter rewrA to the «wi ©f eN»lWir« htolegy* e&5 

&»» todlMtM the wetoteeee ®st effottoesese ef 

MghwtotoaMty ti'tewsle taws* to*«'t* Wwtoe 8$rvey eaet ft*# 

Afw4 fc tesye sported w tte effect® ef eltreeroale 

vlhrMlws ef M<h toteeMty m Mewwml® iwetoene ef 

ywiw® ©ell 1% ww «t«4 that the eetle woK be

.tom te*lM eltteet eWlwe ester effeeto to the eelle* It

As© notsd ttet eggs eesto to *etlrM4w Attest to>ry te 
the <1 wU w ewtoWtes b^?®»?3 MA4 death ef teeteria 

w4 «4 bleed ©ells ef fwgt te ^mn^w w well a» toetwetlea 

'ef *roe« ®f the eerebrel ewt« ef dege, toith towi^ht etest 

dletotosaeee la w#«£ter ewMia*tl«aw Mletoeee, (fa me east), 

awl fwse wd Aemswle NAa lestons, wr* wtM by ft**

■ towe tower ©it©! is * etedy essdaetedl «t tolwbi*
14 adwrMty to 194S«

to toe wA» tf ehwlAyy# It Tm be* ilwmwSi tost 

Attoumfa’ MgteiateaAty e«& t* awd te brtnf abwt

u ;
ftalWfr Wltor U e *S@t5adl»ea teeM ®w@#ie* 8A.e3tlfl.s 

e4»aT,

fcrv«y» 8» Wswtoa Mmd 1* twale# *V*» WMetogfasl"
tffwte ©f toeeremie tww** IglSSL*ateiM

28S*8CT#
r, Sept*. V?^,

14
bym» I# &t 1» toewr «d Artter'T# toiek# “The 
MetogleA ef Weawd Wltreami® W«tee,* SAtoSft*
my 51, 1942, w 119-1S0.
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WtW mixtare® W e« alw a«t ®®

®«fcdjrM# t® tyeM e«ytaln e6@el@al w&etlws^

JM th® w«3® ®f pbysles^ tMw Me N« ®»plieatUn® ef 

Mtrnml® HSrotl®®# t® pswtleal titwrtlaa®. «* a® th® 

®®@ la mawnwat ®f th® tMs%a®as ®f setsla e® wll ®« th® 

Mtaetlae ©t flw® tWei&e Htwo&le ®ihratian@ hew ed-®e 

b®®a ioli®4 te .a&ltm wtal» awMlng wwfti «®w wlfe« 

Mxtaw® t® tte® ssktsg f@r th® 4#wl®w«mt at ®tr@ag®y 

awtal® eM eUs^e*

M »f the®# ♦ffest® ®f M^-tMeaelty ®ltr»*

wmi® vlW*ti»®e mtNt yrwlwelfe wy wegeafe th® ®»®S < 

forthsr r®®e«r* la f^-Aslegy tMt w®M 4®«1 $flrt®M<ly with 

th® effeets ttk®«® wltiwmi® leew S»»m Wh«ri®r< 

Wl® W h»«t W tila®tr*4 by wtlag * st&twant $r* 

Mlwwll ted®*

* •Mwefort* Is^Ue# that ew ww$ 1«
tert sow ®f istwasltye fw^amey*

asd durstlsa ef ex.w@m w< iwwiMy i»>w Mtterat
tM asial waFalng ®f Mwwfart# Iter tNi N»flt ©f 

wddlag la high iatweilty *Mt «r attra*
igosle HeMs a® shoald ©stabile both tiwefsrt sM 
4w®®w toewl®tfg®» Th® Sltswml®® ?o®l ©f the 
A&FM«tieaX to«r4 desire® jMtrtlm'lftfy t® reeeiw 
«my relwwt w@ll*«Eth«tl6sMI ©bwrvatlaws* either 
pesltlv® ©r wg&tiw* pwrtiwlMly esnsmh? the 
effeet® @f tiljh-lstaaslty rod ©r wltr>*wle® ©n th® 
8®M9> ©iw» ®M th® aervea® wwt«»* 16

& smrTt wlsua ap^rowshe® t © the pwhlw ©f th® 

erpleKstlea ©f the effset ©f «t®le ®an Mw besa,

terie* Ballwell. Walwleal ®nd PeyBh»leg1.e<l Wfeet® ef

M* 5^* febwery* IMS* >» SCt*
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UM* M th®® hw he«t Is M«tare

wt eatirelg- ®ei8»tme< The sere weest theerle»w >e*ewr* 

wewd te IMlttBe thM wMe 1# set jast e mod Wt e.

r/sbolio s®a«tie* T&9 eeapleta wlw «< powr ef the mslnal 

epteel er Idle® 1» Mill fw frw WLat deteralaed# Thlt etadr 

1* wwly eae ef pwllslaary IweMIgetlw that will he 

aaeemswy before m wsr** eettiMtiw ®f *i^r* rad *hew* 

Mele aitwete people eea be ®»d»* M te tMe tovewtl

^Mi« has bM» sw^eetM ia the Rae-leal epteel ef tewm 

si^iflw^e wmild be re^wtoeM at e lw®l whieh wenlc! be 

*<w the :ms<® ef tawm «SM1W* la a am$r the 

Ideas that waale i® eerely ®n exeltatlm ef' the nerms 

tlwae* AiA are the w* at the eeetlrae w be wHfied* 

Xt wrold be mweew t« defcewiiae first Aether it is

fw thew tmee te affeet -e** MtWrot betag

psiaftilly htsnse* ft tteis Mesws the w$w®e this 

et«dy t@ Wf ia ea iwe^igatlM ef the peaeiMlity af 

P^yehol^gleal ette*# ef Iswiatmeity high fregwmey dltre* 

wMe tease apeo Iswa N*w$w*



chipw? in

teslas* BagOJ-tB.MM,,Zal®Si£ «X8alaatioa»
Seriss B, -©f T’r. Carl 1, Seasher© wre ®m<3 In this Investi­

gation* This test eonsists of three tvelve-ineh phonograph 

reeords whieh contain tones eM tone patterns of teov® 

dlffereneee* The test is divided into six sections: these 

of pitch, loadness, time, tiebre, rhyth®, and tonal Besory* 

The first four of these sections include fifty itess vhereas 

the latter two sections contain thirty ite®s« In the first 

four sections, as Itm sonMirts of two tones that are played 

in rapid sueeesslm* The subjects are e.sod to report on the 

differences in these itesss. In the section on pitch perception, 

they are asked to tell whether the second tone is higher or 

lower than the first tone, & loudness pereention, they tell 

whether the second tone is stronger or weaker than the first,- 

The section of tim requires the etu(*ents to 'report as to. 

whether th® weond tone Is logger or shorter than the prevfeue 

one. In tleibr®, it is ®,sk®d whether the second is- the same as 

the previous one or different fro® the first In tone quality, 

The section of rhythm consists ©f two rhyth® patterns played In 

rapid succession. The subject suet tell whether the second 

pattern is ths saw as or different from the preceding pattern. 

The tonal wwry section items consist of tw© series of tonea-
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Xa th® ef New#* the sabsr »f toe Mm th®.t ie

changdd Sm relatlto M tM >mlwe wylee. ef tmee le aAed M 

be wtet*

®bN6t» ittdiestea ib»tr eh»tM »f WMmre M W «0bw» . 

MMd IMm w wswr iMets we fwai AM Mr *fcMe WM«»*

Bse wtlM teet eo&siMM -rf elMrwM»M»pm»e Iteiwe* It wee 

«jggeeto4 la tfcg etwatartlesd iMtwrtiMe tbet Hwe, 

A»®» m»w« w« wb®» er wtewra sfasmM el®e be enewerM* 

Thia >«eeto» er^led th® robjeeM M IMieat® «a ®.«r fer 

ell IMb® by ®^i»S betwem the MMM IMew wtoweth tM 

MeirM M^eawe*

The Mghest possible $w Mere ®n tbs seatlene ef Pitch,.

Tlsw od ia*M we fifty* 'TM ire* «w*e wee the 

«*er ef w$wM MM«»e»e* The MgMet peweiMe tw Mere 

ea the MMaaMiM aM w«t*w*Mr»6 IMwe «f tMee ewetiene 

w&» twnty-flw* ©a the «Mtlen» »f RhyMa Waal toroosy, 

it ww pesMbl® M @axe a *w ww m hish «» Mirty* The 

w* wre m either tM «w^MrM iteae 

®r oM^sua-bsrad itw® » fifteen*

. TM Mete wr® hsM werM by «ww ef ewrMg toy® whieh 

a®4® tw <w® e4 wrr@**»e weerfM* »y ylwing the key, 

ehlek wae a Mstlw* ®s$«r A»et with ferMratiws ef the 

wrpM ireawwti mw the «*wr *®et to be wsiret the 

itoileatM eewet w<w»w wall th* be w»tM rew 

eewree «® the wwwrterM Md*«reNr94 ftw® to to 

eosrpot-M*



TMs 8®a*@r*i tert :wi wlaeted fer We ssainly

ter the tee«roew ef wti. 5>®rsj®??tloa. tMt 1« w^nirei ia ttw 

^ert’amwe* Its relstim ts ths> fieia sf «®ie w ®rt he »s 

4eHatte as eleisrt hr Its rather, brt the waMrtl artsre ef 

this tert esmrt be eertieaN* this weeweh* it wae eea* 

siderad laperrtlve that the tert be ef • wsi«a mtaret i« e« ♦ 

preiswIM tqr sw«a» tM a»Me&l «»di5a» The Waatree ;..ef 

t^rttrt...Trterts 4e erartrt ©f meh arterial ®M fw tMe 

reama ws emrtSerad ®8®q®rt« fw ear rtudy. It els® wee 

asetol 8» e Swiss MHi fer mblertet thee saabltog the 

iwertMrter te mrare ra etopwtw sasml-Sas.

M«<- with the eqaipsrat mwswr f«* the rt<tM ef the 

Seashore reeords, a Mgh eltwrale wroll^er was

feelMed eaou® the ertertal# need is. 'this lewertigetim* This 

was a eiras 1* wwr wpltiter with the fr»q’5®aey

rasjurns® stemetertstt® flat w t® $B*0«5 vibrations yer 

®d eith a wew ertsmt »ad«® af «? wrttw This 

Mrtliqr ewillater >revi4ed a drlwisg rtgaal ef 'to Mleefelee, 

©r ^s#rxx> w* p« ** ihe wtput ef the rarpllfter was fed te a 

,.>i<Wr®^WBW iMwrsity eertl *fwrter* sp^akert. This msrter 

■'tea a tiwerterirtl® to wp te w* ?• ®* withwt

ray <to>p»eff ef «Me Mgael pew ©rtwt* The weearwt tatprt

teriag the wrtMer ef this thesis* the ebbrrrirttra
*w p» 8b* Mil be ©«< fer the esprweelett •vtbretlenw

■ per ww$d**



»■

BpeaMr f!ra« 4 te 6 wtts et w »* r» Th*- 

sound esargy wit put ©f tlw speator ®Mlw*NI 4® Ise 

approxlaately «e«A®3.f watt* This estfe^lsn w»e ^»w<t m 

' the ®tttpat»iapyt wlatl<M*ly ef the gpaaMr eetAtlANI et 

lOeOOa W >• 8»

y©F tM® inw«tig®*i«ie e Mall IMwetty ultrsamle 

tew ww «®®4 to ©rdsr to Iwestigate the effeete @f tW 

■pfewaee @f «A teeee Sa tiw edtoste peree^Wl teet Mteatloa 

set W W the S@a@lior® e^wlsetl^u* M hae b«n aeiei the 

". prevtous ■toreet.t<<S«» *f sltre»mle t**»» tow 4e«lt mainly 

. Mth tew® ef Xt is the gemss ef tMe et^y

■ta isquiw itate tM p<etolefl.wl wwttone t» nltwrmte 

jknee’ef »®ell fetmMty* W& »eqr .todleete the weMble mee 

V »f lowlntsnslty eltweanle teaee e» < w«t» ef the

lawstUatlea ef th® sy*>Xie wine ®f mM® sn4 the wmltia® 

$ihr»i®16gl@ti reeetieae ef teas t® thew srebsls, The .wwS 

.prwtoeefi hr thle Mgh-fve^wy wM gewwter wv iamMble 

/•toee the taeae ew le iaw^l® ef to«rl^t t«®®» *w the 

fyeqeesieiee ef lStW te 1«»(X30 ▼* w •« I'hl® ftwwiey wage 

i» the Mseated ttpper limit ©f the amdtbto raage* tot 

, isdlvldusl diftertoM# Mhi » deflalt® e^iwtio ef tMe 

" pelnt lapessible* Th® preemw ef the nltrasmie iswidlhle

ton® wa» W ®t alternate eodible fw^eney ef

10fCOv w >* ©♦ Thl.® we »®®«pllsMd by a thr®.®»A®^ e«trel 

witA., th® etepe tolagt 1» ®rd®r» ’•wtf* nr* p* •*• «d



n

'•W^CXXi w **.*• Me weSer esefelee the ism^iete eeplleetiw 

ef the lewdible troe the pes-slblllty ef shee^rlng its 

pr@we» witM W to® at frsqaant iatewale*

■ SssmAMSt hmama eteaeat* ef the Wlwwity 

.ef teistow ww teetM a»4»g thirty exelnteg *e««ieae» 

The ewpllsg ef theee ^eMM» eas ef » feMee a*we 

*twMw4 l&rgely hy the wall&bility ®f SLirty*

@b» mXe mi tMrty*®i»e fsmle sW<«ts ww tested* Them

wre itoetraetM te rete thwmlwe »» either Jaleel* 

er *^c<n,*isig5.sal*e Mf pci^ss at this yrw®*re wee t® weemw 

: tset mhm that wffiM he ef w ssdasaat® r«ge te wwlM e 

district Im that w®M wproeot the estnwwe < yerf«w®<» 

«e wH m ewrogt ywfeiremme <m tti® teat* W» retire ef

. We eebleett MlwtM th«t there wre 41 mMeete * 

eonMMrofl thwwlwe ’sW«iee3* *ere.»s there wrw B8 mm*

mb|eete» !Mf es^ltag w m eew*h®l«®i

;ef peer perf&m.rw, Wt Mme the MMritettm wee ®et«8 ®» 

•. the ew^tiag w hels< «*sre4t eM Meet e» eM^ete tiatri* 

batien w$@ being wWtoei* M me 4®w6 temmewy t® ettwpt 

te wee*' a wr® «^wl i«*er t» *a®h estegwy*

Th* NaAww erwimtlew were ^elaisterM te

■ itoMl t» Itew $lt ef the Wsy ^.etwt 

t&iwr@ity ef ^®ton» W rw» me wt wm*»prwf Mae®- 

. fer parpeme ef tMs < wall *rot- ef MMraetlM 

' Mlw® w dwl.«4'ia. arder te dst®Mlw tM p»s®lhtlity ef



©f th® eiWwoai© abwe aM Nr«^ th®«i ©f wre 

ef f!» were ^IwM in •

i». freat ef tl» ®Msw»«ie «® ttat tw wr» 

is « Mrwfe lie® fm tM@ i^ws&®r* This w® 4®w4 »*e»s@aay 

,‘:.lwe It ww Mll*w4 that W ^Itawrel® tw®« wml4 llleely be 

r®neet8^ hr th® Mdles ©f* tM mbiwts* tN® lewfeg 

epets* behlM th®@* ww *XtelwtM W »1mwM @f the 

' e&Meete la seelt a w®w» %® sredm time *blfa4 epete* te 

* ElniM®* ^le yweefcre pee^itted -til »bj®et® t® be wewd . 

te the aliresmie extF»HitlM«la» tee»# The malsms dietm®® 

ef «y »f the fro the w»*r wBwro3»MW te» 

fw»tt tat la wst csn» «as six feet ar !»©»•

M the wMastiee# ww taiag giwst the eltreemi® tat ©f 

n» ©• wta epplled dortag the ew*-«*»r*t itess ef 

eaeh wetlm @f tta testa» Tta eeneteraetlea ef tta wlWLer a*5» 

it peeslble t© eptiT the altiwmle t«e ftr iMrt iwtemle *@ 

thwt thie io&el etiMilae w ©»ly trewwfc dwieg- th» ewa-lte®©, 

This prscatlure waMM the dlHrte ®f the eeetieae ©f the 

teste lets the etlwlwtM htiwe er ee«M«*ersd tteee «ti
IT lata tte htiws w NdkwatarM ttws»'

Ita difflealty ef the Itws tta wstieee ef tM

W------------
tartag tta reBtiMer -@f this theMe the etlwlatM portion 
©f the test will be referred ta as the *Wea*®^A®r®d* 
Itwe «4 the p@rti» rill be referred
t® as the- *«d*««*er®<I* ltaw»



w

teWwm pwgwtftwly la wSer f«

4tirlM th® WM lAe Mlw® ef sq'wl Mfft«W it t®a 

Besassarj' M et»w tb» w» w MM.tw fw 

fJto wwes*«M INw w» fer tM MlmlatM 

^rtiee ®taw Ww itew tern tW tsw^igetw* «®w tlw 

ta ®w41w6iw- iMr ef th* to®*- witM

the it**, ef it* tot. te fee etteit**

tot tw swa# «t. the ewHMmd itew gM
Ifthe «5d*iwMr®4 itwe ww th« NMlMefc M» eseli 

wbleat thwe wr» tw «w@e tw e®A wetl«» Thee® eeere* 

w.« ®rw®e*6 fete SLetHNtfeee tNt w IteWIrt '

fe tt® tAlee MtMa the wxt ehaster. W m, etsArtl 

wwr ef the wm» «4 tM «teadl,«H ef e*A Metrt.*

tmtlm w« Th® ww ef tNt <M»8sM we

..•emi m • «M w W rtatlgtlsal wHaMUtr »f the 

ebteittad wee ef the eM w* ItM* wwe w eeA eeettww 

She 41ffww»»t If w* Mtwe the wee ef ®<A 

eeetie ww »*eS» W» etwiw^ «ww ef mA ef tWee 

<M»feM Mffwwws m the ew^stM i» w*r te *t»wiw 

the WlfeM^tjr ef tMw ©MMwi vti.we*» The OTitleal

ratfee ®f th® 'Wferweee Wtwea the efeteiwi »« wre the

.•*—***,
fea*>we <ferl $♦* 5w fesl* eft femph & teefeeit* SNeel 
ef &.stra@tlM« IhterpretAlwe tw ttw SeeAsw Wasmte 
ef Mwiosl Telest® (1>W Rwiele®)*, CaMe* Wew ?«wt
& 6* M flefer R$afe ew^erAlw ef M>rfe®* IT*

»
Th® ®rtt®S ef wrfeg fe&« bwm n@t®4 grrwlem^T fe this theMe' 
wufer *Wtwl.a3.a *w4,*e



eWitiMl W lswl# l®wl rt tit* *mw* are W 

wt *f IM that th* tlftwww* w ®®t awlaln»< 

’toy th® «f tM sUw faetor ajtoe* 1t«tt wyr >• Me te

'.ether feetere tMt w he effeetl#^ the yer?ww«ee®»



XT

TM eMle^KUail reelts wf tM# «r* igtelwMI

is W tAl»» 'that *p$i»ar Wmagtost wetlea* Th® 

■ ef W *w ®e®r»« ®» wh Mf ef W

esetim ©f iww^tiw eeweg* a peirtim @f *BMa t* Hw 

ia tM.e tsible ew W- ww# ar mr®<9 w»mt ef *a®ih 

Mgftrttetlm# TM cMals®^ ww ®f tha eM*lNe 'pertlw ef 

iMw 1» lt*48» iM* it <l^Iy I«wr ttaft the 5rMafct9d 

»eea ®f 3A»W iW tlse ww*tte*a* tie starts iwletim ef tw 

tirrt er eM»ltw 4letriNtl« le 1*W8 *w»e the wlee ef 

W«' wamre fer tie® •wa*ita® wwe le S#<5S» Ttai tlffwwst 

NtwWi tM w«»» m plteh 4e »M* This
» 

<l$tww»» M t» th® #m»r ef the

<Utww* betwwi the w*e< glvee the wttieil wtia veltte

ef 1»SS* We». Jtaterpwtei at the ♦« lewl* thle differvaee 

af #M hrtweB the tw mwe ie wt the ewelaele®

tM® @w W m*' that the iiffweww® W^wm the ewree e® tW 

■e4dWLt<«i «M the ef thle eeetiaa « Mt A wreepties

Bay. be esplMsM is terne ef Awe e3w* Sa wA m ewat a 

ee»elwMo» eoaeerMw. th® efferte ®f ether feetere that ®sy hare 

N*m pre wt w«l N» »»8ew

Table .XX eatafaa the 41strlNitl®a» af th® tetal w® weree 

< ett th® ®M »M ww*itew M th* ^etioa m I***89 -wreeytitm-
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W ebtelaM w»s ef the ©Sd tM® ®Mi<»

sre 19*70 ml It*ft wspsetiwlf* & wtetton tM 

Msr» ft? tM itws le slightly gwsWr* th*

sfcw&tirt MviatioM ei, tlw pertim* ®f this ewrtlm* aam to 

th® «w ord^r a# Aew* t,8S3 t«90S« W® wwM totto«t»

thet Mt ef ths scores m th® ©dd*ite®® ef this section fall 

batwwn th® &pproKl-®^ta m a«ew vriwa af lt*83 to to*58 

«t tto e4da eat M»8S to SS*S7 w tto w«m* We MiTatw 

w®s >Mw®w tto isesr-s ef tMs Mtttoa *b to the

st®ule^ aww ©f this 4ifferwe -gtwe a erltleal rati® vein® 

»f »01S# Tto tot®^rrt«ti« ®f this eyitteal petto st the *W 

level iMlaatoe a vtise wt stotlettoelly eigdlflesM* to 

tost we ale® it is jx>ssibl» far tto tMfaw&M totwew warn* 

to he wplstoM to taroi ef ehsice alcme* to feet, the 

diffepwto eeeto to to fwr *f the itowe*

tola tofexwtiM prtototos the- ferml -tiw e» 'ey ftrttor 

ametosl«»* toeewrv

Tsfele d 6w$m the ef th® tobieete ef tto

• mstoal feeNr ^to efetalwi wb* sf the tolvee ef

this tostlw sr» 1&»*1 fw* the ©*!.» eM 16* W ftp tto wms* 

$<«SMe the larger »« is f®r the attmlatot ewm* The 

rta«4«rt MhMew ef tie MetjrtWWwe ef the Mto wS »w»» 

w» 3w@4 eM 3*194* The Siffweaw toteeea tto w» ef |to 

add-ltfWi,® s»d m®. ©f tto we» tows ® this wetton t® *14 

with & et®tonl sjw rf *4701* W© fedieats® that the
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toosser toax, w smss m^R.wtw u®

wwsmiBS n» » w tim ewn® »i?» «Asmm
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d3-®ae®« w M wA e$ * jwsMW W Mfferenft#

has b»ei Ms»! W *<t raw wrw raitsi* 'Tba

sritieal. rstU ,tw tMe w^irn m tls» i» »#8

ia tw maaXl t® M at 19m> e®5

iMti* 3a faHfear «ay tim W awwMag

tMsa awrea*

la f Alaa W V the fwqmw ^ietrtWIieae ef tM

esd pemstlea we prowatM* Th# Mgha??t

3>©sMbla swre on the htiwe# »f tMw wetiw^wa IS* Thia

emeM the ww « then# tm aeetleaa t# be I»wr thaa the 

®m« ef the pwrtw wAl«» tiM have Nw wt»d* ‘ 1» beth 

laMwee W w»e at W #M*®8*«rod Ittma ®w greeter* 

Mwrtlag te the gtatlirtiwl wetedsre AeeHbed is the 

prwiflw ^wter* the erltieal 'Mt-le ef 1*19 fev the 41ffere»e»e 

ef the iw®e « tM rhytha eestien «S edr*St® fer the erltleel 

ratio of the 41frem«a« ef the w»« w tM twal «wry 

aeetlw ww ebtaisM* These welw* ere »et ei^&ifleast et 

the »(^ Iwel* Mm# it thea Is weMhle t® weolain theee 

diffwww la tem# ef alone * teftaite emelisMw 

ewwet be em«»lag‘ the eff^et® of ether faetem

TAX» VX th® MatrtMttaaa ef W total raw

w«».#a tM ed4-Mehs.w< itw «M tlw .®wa«-mraberod Itwa 

ef the wetlw. ef Tisha er tma .^sajltv wwtM*®* The 

ehtMaed .w®a» ef tM e&l -and wex itdam w* 1T*4S «nl 18*88
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a 0
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©f eemt '

«re to th® 3*We Tto 41fto«*®<* hetwws

W8M of .SO is to fere? ef tto «tlwlato< tow#* Th® .

MwtoH <mw <6t tl* w« et tM Na*»tol«wwl Ito®* it #»8

*,lto to® Amdart ®ww ®f tots Mftomae® t« *WO* The 

erltie®! rail© 1* t*0'& M the sM lw*l» tote <lffewe«e i» 

statiMieelly slgnifleast, to to«t earn tois ^.iffenimee te w. 

greet toet it w tortly bs .«x^latoM to t«me tow® alene, 

Wato wm stow- f*Mir w* ®a tto wltrwmie tone® wy b® 

sper«tlng to tto exttot' that ww« «re « ttoee lte®» 

torn" etosr<a» toey w«M 'to* & wwy eT ttoee totolstiesl 

gw«lt» to gi«B to Stole 'to* & ttoee eeetlesee Mtoto 

IthythB, toml Bwry* tto w®a» tor tto swwe to the 

ewa*WBberM er st totfKed Iteee ere wtiler «M to w

toetoMSe ere tlwse dlftoiww great tomgh to to etottetltotly 

«t wm. We level* to tto ettor ttoee seetitoe

the <iff«rwes w® greater la fwr ef tto sttoeletod itome esd 

tor w$ ttoae* ttotoe* tto dlftortoeee ere etotietleelly

at tto *0® level*

Tto etotlatitol esttel ewW»d Awe as^ltoe to ’’meerre* 

lated «».»*♦ Stoee tto w«e ef etoh half ©f eash eeetlto ef '

■ the N®*ar® toeltol tost wtold pee«ihly to were- «®w®wbto to 

IM stottotleel Idee toemtoted ww*e It *ww ttoaght 

weeewy te ee^Mto tto *t«a«rd error* ef tto dlffereaees 

totwea tto seaRS &n4 crltle&l ratlea the wettoae of HtA*



simm or mssniM

wu vn

Mo8»0 
(Odd~ite®e)

Meosg 
($ven-lto®s)

Olfforegoes
Ml »M M2

8. 1.
Siffere^ces

C. 1.

ntdi UM U.SU .6U*- M3 
(.276)

1.^ 
(2.3D

XoadKoss 19.70 19.76 ,N)5 .015

Tim 16.M ,1U

Shytoa 10.76 10.U2 .Jlf. .28
(.253)

x.ig 
(1.37)

Tosal Msmry 10.83 .11* .^8 •^2

Tiabrw UM 18.22 .396
(.2SU)

2.02
(2.80)

•Oiffereaces *re t» favor of e co res on noxi-8tiaul&.t®d. lte»s



w

Wife®* TWbm tft Ns*A tN

6gm®e^iag waww® W®6 ww A-tsteM N* *** lalM<

TN aw ttiow fw tN awttoa « pt** wwti«m «w 

a ^awtot wm of the dl-ffwwws of «A » we erltteti 

ratio of t*M» W.« .witlwt rstio wwli then N ^totiotlwlly 

®i<alfieot A *N «0S lowl* & eaA -a ww the <$tf?ew»* 

Ntwm tN ®»» ®f thia wetlw la No trwt N'N wnlalnad 

la ter®® of ateae .Olwo* femoe* otMr fwetorw ewh a# tlw 

Mtraaoal® Naw wr M la «* • wa$r «® to'

hlMar th® iww^tlw of th® itwi of thia wMloa*

The aSditiosal Y»Ste>e tNt ww eMMaa^ for tN wetlon of 

iNtl* are e M«S«< erwr of tN 41ffwwe Ntwe® tN’ 

w«a» of »W3 «a< a witleOX rati® ef 1*W* Tbla witiotil 

ratio othte 1® still tw «N11 to N of aipdfN

«*»* was at the *0t >wl*

M *N eeoti« of tiatw the wr eritieal wile of »*W 

i» otetlatietlly elspxifieaat at *N *01 le*ol» tNi- twwl «t 

,i*l* tN whmaee ®r® W ewt -of * pwMhM W that the 

Ntww the eweaa 1® wt attrlNtable t» ehow 

ti^w* SNm w* *6* wNM«t *N fwt th* the Mffwww 

Ntw®a the ooowa ea the ecd eM ww ttew of the wotiw ef 

tlaN* w to N ettwr fMterw* «* N the altramale 

t*®.^ t&st w N oper*l®<*

W Aw»- rosjlta aro tM A&tistiwl Ata that were 

AtalsM ttA the emOlmstwa of *M» tNMs s»* of aewofdty



W teM ww 4Ma» ft® Aeenrstilw* twwer,

w* »1« wtsi >y W iw®sii^t®r Asrlag th® fefctatrtwtte® 

©t iMw imlttal teirt#*

FerMstet sMA l»e*M f®r a fw N*®*#* wre

wwW Nr < e^w et ftl® fafswfctwi we*

WtatttatXj glwxx hy the »e|wt« vltheat «sy IwwlHee 'by 

W* & Mswlhiag tMlr nwelteMi et the tlw

ef the exwlsfttl**. w* tMeeee e» w*t beer ltw Nrt 1 

w feel Itl* ww ewi by the wbfeet#« tw twr&M the 

■ wmtlw ef the tea® e» "‘eethw depmwteff* Xn e^aittm te 

thee® ®bwwatie®ew it we eetetf that iMle thee® teete wr» 

Nilag »MsirterM the« w» « wweslw wlleetUa ef wk la 

tee wt ®f th® iswetlgaten Xhi» •ewto^1 wee e» 

KtoiMlit etieaM e» t® be aotieeably 4twfaH*ta8*



jjeNtiMe dM&atSte. iWfcJflllWIUi rMitfr V6tol.l#%‘WfrnVe'ivt**rt6
wifwT ,s© Wsw?wjw8

181 *l@^*,:'iruitL ruKeiHM1 
1 *«’ W'wwwwwjiF

«tsfc Mro W® tMt tM eteilrtie^L 4®t>a

obtained, la tMa ie w way IsStMte the wmw 1» 

*1A the altpw&le t«m» bn .eTfeetM the perWhiee ef the 

itw® m theee. eiadMttoM* to, W feta fe wt inMeate 

emelaMwXy thst It >©« w altnwwie tw that ^refeee^ 

the elaw it te tb-mgh wt p'robeble,

tli&t W»m al©w aeaM he the wl«wtiea ef the Mffenmw 

1® met> if set til, th# www

Wmgh tbs e«wi^ ferleg the ^wwatstim

#f W mMlM) th® &dd*ltasw ww aSswti ifemttwle 

the peeeihllitr ef mewtrellet wHMee tbew pertleae 

ef mA wetiee ie wt estlwly pre^isfei -*rf wet he reetM* 

tb» effeerte ef th# nltrawBl® twet if w# «th# «j«se#« 

end falWe #f lt«se e» the aewbsw teetg w b# helpful mi 

©nabla the mbjeet, er perhape ww «j.ht® «®

lime A1A. eitwt them twee they w Ifcwe failed* Me# 

1% le possible that thw# twee w teterfw «s4 prwM 

eaewse m it#JW tMt eihewiw ewM W mewedaii ®w&» ’&» 

rasalts ®f tMe *a# are ast ®o'Mlu@lw la thle r»g®3<*

Ww 1® the peeelbility aim tMt W t«68 w be 

helpful far mw teete w$ fetriewtsa, la etherw & fa«tt



th® Mgaif1 mt ilffwaM W »01 1ml fw ,

p®re®ptlm way iMleAe tNi t®s« wn MlpAle whww®t 

W wr« SetrlwMet f«r W jwimstlan ®f ®® 

isaiMtM W M^lflwst Mffeme® «t th® «GS level*

It tiM tef N Wt 'there v®* & *eatty*«vw* ®fT®«t 

fro® we» te ®M it«®» « th*t. the w@w® «a Mth ww 

Madered er helped*, fe* tffeete esald hwdlr %♦ det®mf.»8d 

to view ®f th® teeMl^ae# tmd In this study *

Mth th® ebeve stl^l^ttons in Mnd mwmlng the

' tofematim eMaiBfd* the fhllewing ««©stim» er® b«tot ®a8e 

M is the er^lMatlsns ef tM effects vy* the

p®rfewimm «»tM®e twt^

xy# :@na<Lwd.®B»

Xt tM titrwwi® ten® ws the ©xplmation fw the 

dlffemme la psrfmwie « the ti*r® mtton ef the 

, N«Mr» exolaatlene* It le the first oeggeetieB that this 

’ "tern w M»e the wmri pWisg ewMa* dwtw these 

test* fa wA * mmer eg t® tew e«wd a elww ®a6 wmi 

oWlotts «>»Ki«etfaa ef the ®wshmA»w^ itewe* ttes iiiMng 

.the perforagto® ef the m»»lt®w eMer* If tM* he th® 

e*»* fwrther e® fa the e«» altr&senle

w elM fa wwed@sii« ®f wsdftfa «®4s my he IMieMM* 

the wmM peselMi® mlewtiee fw the effeets* If there 

wre «K»t ®f the 'eltrermls tews ® the en the .



to

the titae wstim ef thew teete w He t» the 

re«®tX» ©f the «$» t@ tM «ltra«mie eihMime* If tMe he 

the «amt 1&e 3Mw$wtAlms ef wtile a» hstwg e®ett^tl@»y ef 

W wrws* tlwR6e: Awelw the wettea# lie, w be veHdt* 

.-.IteaMer resewsh, hewwr,.. etll be wwy te <?etw»tne 

Aetter the He MtW wmw# tiemee*. the

ArMeloglMl reaetisma N* the «& ef the ertiwr

\ that hwe be® 'Mtel ne^ et® giw ew isfbrwatt® ee t» the 

weMlegteel effeets ef sew Is-wlstwsW eltrwwie tme

tea.-® behMler*

.The tWt *®#eM*5* exslw&tlw ef the <iff«we« S» 

the wrw w the hslwe »f tM tiebW ewtiw la that there 

wy tew bw®6 e wtaM gMaMeg 1® the -eir ef tte wltrwmie 

aM «mie twee ®» ®e te ewbla • elwea* wreeetlmi ef the 

'■twe WklXty ef the mwhA twee ef the lt*»e to relstlm te 

IM first twe*

W greeiwe *s^ge«tiw^* tew tew w* w» the 

ttet the bMw® the ww ef W
■/'" '■ '-«* ■ 
h»*mi itw wl ewwitew ef th® ttobre wetiw 1» to 

... the la^wrwwt M wbjwte e® tte ms-itm Thte le 

;■ ieftoltoto « wwytl* eM te tmM m etete The 

; ^eslMlity ef « *wry*wwk® eftoet tote the eM»Ite«e hsg 

/ bee »@t*6* Xf waeh ww tte em, it wali wt h«w be® ss 

leprwwwt by th® Wb|wte w the aw»*it#we tet * Xwertog 

ef their ability t< pemlw the ed*4tw» i*l@h be ® .

. swifeAMiw et th® effe* ef tte titraswle. tc®i»



A pesslbl® Affeets* If w* th^t .

<atrwml« ’tesa-s way Mw te4 m tM sefwstlwft ®f «» ' 

IMlesMS Nr tM giwi^t w Na Wt ef ixiNyferemae ®r 

MttKs, te*Nr pawlfela w1 >® NNst ®f e.

. eff«?N w NM ew Nr W New** tMs

’ MaSarlos tto ef W «wa it*®** fhi*

. ii'ottld >ir*riay SMleMe a tweml lawsrlng ef IM

was^a’l garfwmmw ewee w®wr tNaa waty iM attislstaS 

1W»* ■

: - it «®t N tNat t&e r*»sTt» ef tM* **r *#♦ 

fay fiRB Nalsg waalaMw eM t>» ffjgg^sted w^lmstiwa 

prownt®4 Nmi» wa#t W B»t®d ae ash Md wt as Wiwg 

ladieaM W NN@ ef tM® ^WaMs* Wat am M

®t&tsd es bateg iadie&ted fey tMs atedy is that a Vast

«wat ef ftefther r*«w8h 1» w$dei Wf®w th® det®mta<5w 

ef tee pNrsleleglMl effaets ef t»e» w be ®aaSe.

’ Ms» ttw theery ef i®MS.e*e effect ap®a peeyle i« t» diy» »e*4 

ef farther ImaeUgatiea yeeMbly mwMiw te weee^aws 

a® haw Nam M tMe
Saggs^ed felXw*u> studies ef tfcla tare*tlg«ile» met ■ 

le A slisllar eteety ®* the «i# Wretit wwted tpeet 
IM ©m *l@h wild as» the ’’retest* wthod rsthar 
thm the *ehw* Xwe*» wthM th«t we la 
this *tw* '

8* A $hleh wali iawlw the ww @f a rotatimal 
speslcer rather thaa a etatleamy ©ne* 

Ws is la light ef the dlwetlenal
- a&twre ef ultyaaroie teaee*
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