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ARSTRAIT

This study 42 an investization of the effoots of highw
froqueney wWltragenlo stlmlation upos the pereevtlon of
piteh, tive, londsess, tisbrs, fhyihm snd tonsl memory em

togtod ia the Hesmironenta of Yueleql Talantas of Dy Curl
% Zeashore.

The purpmase of this rludy was %o investigsts e problem
thst eould possldbly be related direetly to a polentifie |
theory of the porehnlogingl sffects of musie uvon pesple.
This study may alss be relsted in eome way 40 a deterninetion
of the effects of ulltraswmie tones.

Matorials ussd 1a this stody verst

{1) The Resschore "Meamurss of Mmsleel Telents”
Recorde Yorn B,

{2) A resord playing mechine for the pleying
of the Seashors resords vhish somtelned
the Sest need in this sindy, :
{3} & Bigh frequensy sound mroducing mashing
¢apable of produeing tonss of 20,000
Ve Ps Be gnd LOL000 Vs Be 9
Tha Soassheore srxaminstions were adninistered %o 100
ghudents of the University of Youeton during 30 erxamining
sezslons, There was o random sampling oblained of 22
fenalas etudents and €1 male studentes Nech of theme

stadents was asied %o clesslfy themeslves eg elther



meleg) or sonesmgiosl for W%ay of sseuring & sampling
that would give o wide rengs of svores on the gsectione of
© ¢hs terts edninistored.

 From & sompling of 42 studemts comsidsrisg themsslves
isasdosl and the U8 elassified as non-amslesl, sa adequste
reage of spores wes ebbtalned on 81l ssebtloms of the tesks
glvon,

Paring the adninistrstion of the Senshors tests, ihe
highefroquaney ulbrasmis tone was applisd to the ovene
mumbored iteme on each spotion of the Zenshore Traminations.
Bach item consisle of tws ememples, the mbjlect reporting
en the yelationship of the second sxssple %o the first.

The tesly were then greded and the mean ssores on
eash hell of vaoh seotien of the &'ﬁm;m&mm# wore deternined
fron the frequeney dletribetlions oblalned,

Aftervards the moens of the rav efores on the stimnlated
portions of sach pection of the test were sompared to tha
correaponding wouns of Yew seorse on the nonestimlsted
portions.

It waz found that thers vere differsnces Detween the
wpsns of the sven and oddeitess on the geotions of tiubre
andd plieh of steticticel significance.

€n the sectien of tinbre, the differsee between the
ueane wad snalysed by the “mmmm maons™ methad end

Cop



found t0 be sigalficant st the .01 lavels This indlsates

- that thisz difference iz wot likely to be due to shunce aleno,
fome other lactor, soch ss the .aﬁ,ﬁmmmw tone vhieh wam the

only kmows verisble betwssen $he two holves of ensh pastion,
way bave been eperating 1n muieh e nenmer es to ald In the

| poreeption of the even~ltoms. A poseible "earry-over® soffect

of thle %ome, however, may heve hindsred the percention of
the eddwmumbered iteas rather thex improved the reeoros on
the pvon-mmube ’

On the sovtlon of piteh perceriion the differonces
betuoen the mesas of the halves of sseh sertlion wers cheshed
by the “correleted means”® method of shatisticel evaluation
and wore found to b wmﬁm sk the 08 lavel, This
indieates thet ghance slome i met 1lkely to be the
explanation of the diffevences betwoen thess meens, Ths
only kuswn Weriable waz the ultrasonie tone and posplidbly
this faetor could be the explaustlion for the diffprences,
howevor, the tetlmiquse emcloyed in thie eludy 4o not
indicete s dofinitie soumal relationship of the ultrasonie
oo |

‘nis ptudy sesmy to point out the neecarslty for further
ptudise in order to sdoguately detorning the effects of
ultragonie tones en hunan bohavior. Such s determinntion
way also lead %o & more selemtifls theory as %o the effects
of susie npen wan,
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X wleh 40 sxpress my sinesrs thenke
to ¥y Oporge Ty Plrd for the ald given %o
we in this thesle. %1thout his tesmieal
m in the sonstruction of the uitragonie
tons gonorstor used In this investigedlon,
1t would have besn lmvoseible for me to
sonduet this sindy,

I vish glso 4o express wy sinesrs
thanks to Dostors Frasklin L. 5tovell end
famrdle Te Tallleoutt for the patient and
iavsineble assivtanss thoy Rave glven me
in the preparation of thie thesle,
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&N INVSSTIZATION OF THE LF7I0TS OF LOWINTANSITY ULTWASOMIC
| TON3 DROM THT PIOFORIANINE OF

 THE SZASYORE UEASUNTS OF YUITCAL TALINTS

In the past there hag been such Inforsstion publiched
sonceraing the effects of pasie Trom shilosophieal, peychow
logiesl and esthetlesl polnts of view. mw.ma&aﬁ effosty
heys basn essested as bolng vresent enly In the endidble ranse, .
but gach sn essunption bas not besa selentifieally established,
It Lie $be contention of thiz theels that ressareh desling vith
the Inaudible range should be of eeslsiones %in the evoluntlion
of en sdeguate theory of musie a2 woll &3 sn ald In deternining
the physlologieel and payebologlesl imollicatlons of ﬁltmm'sie"

tonsse

%o detormine whether subliminal bigh frequeney ulirasmie tones
of low Intensliy have =n effect uron the psrespilion of individusle,
gnder ordinary test conditions, of the musleal Pastors of piteh,

1
Throughout ths repainder of thig thesls, the term "ulirasonie®
ghall be ugzed o refer to thozs tomes snd sounds vhoos
froquonelsz sre shove the suditble vange of the human ear.



e, $isbre, londness, rhythe end tonel mesory, as determined
1t dest of Ure Carl %, Seashore.

| conesrning the affsels of muslie upon Yumam helings, Theme pontirow
 versles have eentersd upen the andidls tomae sand 1% has heen the
general amswptlion that the pevcholegical effects of musle would
sot grlst beyond the vange of the buman esr. Pesesrch In ¢his
wltrasonic ares may provide not enly date 4e te the vhysiolegleal
effects of these sounds, but alse mey elarify the ®mystlecsl®
speculatlion concsraing musle’s enchanting povers eover hrmen
belngs. It is the purpose of this study to beglin = frnvestigetion
of @ﬁm saparte of ¢he peychnlezienl 9f¥aets of ultrasonie
foues 4n relstlion to the development of an edoauate theery of

misle and to the phyelelogieal reantlons to these tense.
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PEVIZE OF THR LITIRATIVE

It has long been noted that the effests of masis wpm humen

beings have been potents. In suelent tizes mueh Wmﬁm vas

sttributed to those effects, In modern tlzes, the physlelogles)

Ati’f@tﬁ hove besn selentifically investigsted snd have heen

gbisetively roporied upon. A

mauher of there effeots has beem

‘woll summarised im the fellowlng euotetion from ths article, |

*Tha Plaee of Vasle In Heallng® by Cerdinell snd Forris-ileyer,

%

%
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Increasos meteboliem (Tartschanef?, Dutton).

Inoressse sr dosrenses muswmlsr anorgy (Fers,
Tartchanef?, Seriplure)s

scealersies breathing und decrsasces ite
regularity {(Binet, ®ead, snd Muilbrant)s

Produens marked but warlsbls #ffest on blood
volume, pulss, bleed prezeure (¥yde, %Soalafine).

Lovers the thrachold Tor sensory stimll of
different modse {Dissrens, Krekov).

Tonds %o reduce or delzy futizve and somsequemtly
insreases wmeenlar enduvance {overlsan ef Ho. 2)
{Disorens).

Bpesda up veluniary setlvitise, such as tyning o
writing (Diserens).

Incrosses extont of musecular reflevss axploysd fn
writing, drawing, ete. {Dlssrons).

Reducss nermal suggestidility (Dissrmms).
Izfluencen the slectriesl esndnetivity of 4ths body

as paniferted by iaersssed Fluctustions of the
paychomgalvanie index {{lperens).



1le Tan fecllitats sttention {Talbot and Derlingtom),

12¢ A% the Barverd Vatlzue laborsiory srperinents now
in progrese, the findings of which will shortly be
publidhed in dodall, indlosts thw porsibility that
cardalin kinds of msle for sorislin poorls son sustaln
shtention Yo prolonged paychomotor performancs above
and boyond the effects of drugs. This precludes
possibles adverse effuets moh as wight bo erseris
enced through the wes ¢f benmedrive,

1% Other pludies have estadblfishnd thw relations 1T
speciflis sndliteory etlmnll end mervous tenslion,

euts heve bosn made In which arbitrary awm!t)a.
definskle ar wusle, huve engendsred the sbeve messuradle
reactions, BSlnes these payehologics) rsactlone sesnlngly

have en emotlonal ecnoomitance, the andible stimmluvs,
orizinally misle, or a none-arbltrary stisvlns Interoreted
’wwwﬁm to purieal idlom, cen be weed ¢o produce mite o

. larze rawge of emotional rsastions, These somatie sffeots of
waste are noted In both the mmeles? end nonemmsieal alike, but
these offects ard iransiont and the moral hengovers or uplifte
- from masie seom to be negligidies The lomedlisey of thess
affects, however, doss not preclude the vse of musle for
s1latting destred moods et desired times.

pank oy s An aramls of an effoetlive

~uee of susie iz Indleated by the ressareh studies of the Yused

mmamm%* which was eondueted dur'ng the years of 1948

to 1547, Thie shudy conelzted of thren seporste Investigstions

3 ‘
mmwwm mm snd Pletmond Le Cardinell, *The Tlzee
Paols in Foaltiwe,% (The Joursal of the Acsusmbical
Mﬁﬁ.&w of mmm. Vols 17, Mos S, Jarmary, 1943) p. 234,
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of the uce of masie 1a offices, in "fatigme Indusiries®, emmd in
"boredon ladusirles®s TE wan confuertsd is twenty-four eitles

Ahroughout the United States locstad in 4he Yortwast, Yorth
ﬁémtm,, Hladie atlentle, Southessh, Somth Centrsl, Osstrel and
Paslfie portions of the United States, These otulles previded
dats couesraing the maeleal prefersnces and 1iksa of the L
, m.s;éu snd aleo sosh inforsation somcerning the use of musie to
#lielt corteln desired wosde az wll ee to roliswe fatigne Im
thess indushries.

Bowover, "studise of the payshelegieal end vhysicleglesl

effaets of & « » olenents (of susle) on pesple at work

are in thelr infaney. %o Y¥new & wmuber of thinge thet

wuele osn do Lo peeple, But se do vol hove usuy leve

governing the am&g&ﬁim of the ingredlents which bring

sboul the eflfeets® ,

us the tectmigque by vhieh muele ey boon weds 4o do &
goelifie and pradictebls Job in industyy has developad upom the
aspanytion fi‘.&m masieal vounds nan Yo used to relieve fatigne
and to ¢lielt predictabls woeds within the llvtener, 'The laok
of polentifis researeh in this wrea has brought sbount epecifia
sttontlion by privets conoerne 42 the necessity of general laws
gomeorning the of fsnts of musle upon humsn belings and as %o how
these effooty con ba elicitod.

The existing theorles comeerning misleal effectse are varied
snd mumercun, tat all are speeulative et vrepent, Yor $hie

gtuady the theories sad rossarch desling with 4hie prodlen ghall

TN

e

Langer, Suseme K., Philosenhy
Books, TnCe, m%} Pe ym,




be slsssifiod late thres sreesy hose of the assthetleal,
shilaesshical, snd pavehologiesls Tn such of thees areas
there are wide snd divergent epinlons renssyning the phenovena
of mnslee It i3 not the lmtentlon of this atudy Yo present
_ %Mmgm sa over-all ploturs of the writings or studiss in
" sy one of these ereas, Wit mersly te indicate the prevelent
| ?;afw the more important ideesm, in the opinion of the lzvestie
gutor, thot have besn prosnted,
Ihliasanhloal domeoaeh ta B i&’t.{t The philapophy of
. Wa&:@. end the peyehology of musle are asbignenely ermeshed in
,‘;‘_,ﬁﬁm erplanatlons of hunen resetions to masle, In the reslm
| of the philosovhy of wusle the eemter of the investigation of
the nebure and funetion of miele has bosu shifted several times.
) m x@ﬁ"» day yosson vay the hghest erte This relegated mugle
m tm lowsst of the sesthetliesl endsavors beceuss of ity
prmw appesl to the emstione, 'ﬁinﬁ,«m FYomes dmbaroreted
m*a W&mw to znale ey "a wore ineldentel peoulisrity of
tho nervous systen with no tolsclegleal olgnificanee,®
 Polsholts, Mundt, esd Stawpf bassd their Inquiries tute the
function of musle upom the ldes thed muelc wus a fovw of
 plossurebls sensation. Other theorlss as ¥o the powsr of miels
“Beve doult with 1t se e emotlonal respense.  “Thls led Plate
w & tm? bis Ideal shate, a piriet consorshlip of podes m&
tonas mm his eltizons bo tespted Ly wealk and wiuwmw airs
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$o indulze in demorsiising emctiong®

Paring the past decsds the wort prevalont philssophiesl
Ades eoncerning smsie has beon thel 1te esvencs is sell.
“expression snd that musie 1o en swotional sedharsis. If
this were the cass, musical crtivity would be drought within
the compass of modern peycheleogy. Towever, 1V sesms 4hat
shosy zelf-oxprossion regulires ne ertistls forw, end though
o8 oan "neo® wmele to work off owr mbjestive evporiemsss,
tnle L2 oot 1ts prinorr Pomodlon. IF self-srnreseion Lo nod
the prinary fumetiom of susle, then vheroln 1iss ite elgnifi.
samed? Acoording do Duseme Y. langer,

I smele hes any significance, 1% &0 venantie not

srnrtanatio. Tip ‘voaning® g evidently wot that

of & gtizlng %o svoke sobtioms uor that of & slignal

4o manounes thesy 1f 1% hap en exwtlionsl sonteat, 1%

*hast 1% in ﬂm &m sanne %m 1mgusge "hae* 1be

econenaphn son b twenrrtnnl 4 re 48 i® not uemally

dearived m ‘ 4 for thewy tmd ve

w #ayy with wﬂm mww@ima, that 1t 19 about

pre  Mugle 18 ot the conme or thg ours of fmlmw

m thelr logleal exproselon o + o

The short-eouings of investizations of the srubolie vaive
of the mislesl 1dlem probedbly 1lles In the Faot that 1% hes net
bewn treatsd loglisally. Yore resent studles have sttenpted %o

mm‘mh an investigation, Iu »o doing, 1%t haw bosn noted

that to bs eymbolle 1% 4s vecssvary %o have formsl charustore
irtics which ere snalogous to wha&@w ie puroerted to be

AR

&
Langer, Susanve K., Ihllosowhy dw o Wew Fev
Penguing Books, Ing., 1948) % lﬁu

B
m»u pe 1784
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wmmm Thet sasieal stwnelursy loglesl'y resewdle certelin
dynanie pstterns of husan sxperiemnce is a vell established fact.
Suneerning the weefuluere of sowsallsd susieel dynaries %o

. éawmw forse of mentel 11fe, Wolfgang Kekler wrote,

| %upiie ganorsily the Limer prossesss, shethey

. amvtional or lutellsetual, show types of development
- whieh w ‘bu gﬁm mmm ﬁmm';!"!.? myﬁ&m w mm
groseands and A4 ooy 2% E AN

"mfam £he move saturelistiesily inclinsd eritles have made
%m wmmﬂm Tyt
. b" BB

1n the nervons tissaes, which are the phyeieal mourves of

the forps of masle and thore of feolling,
2 thet musle exhibite patieras of sxeltstlon ecowving

enotione, Howsver, this hes been definitsly wetaphysleal
thought ¥ith 1ttls selentifle Ymowledge behind 18, The
question then srisss as tn the possibility ef resserch
j;iimmlvw the oo of nltresomle domsl relations to dotermine
vhothor 1% is merely excitebion of the mervens tieeuss, or
 whether sasle 1x s stimilstion vhich dertves 1ty slgaifissnes
_’ m She assoeietions within the wind ef the Listeners BSash
' pesearch may not be & wems of the deterainition of the
*greitation® quality of suslc, hevever thers sosningly should
% mmmm in this arse of velus in the evolution of sn
'.,“Mm;mm philesopdenl soncepd of wegle. To the invoestigator,
the wore mey explanation of this phenowenon i thet wusle

'W ]
. Eohler, Bolfgeng, Costels Payeholegy (Wew York,,, 280.249Y,



eonss to articulste Porms which Tanguess exemob st fordh, sloes
tmpen feelingn are meh pors conoyrrond

with mmelend formy then
with the foree of languege. T other words, mele seoms %o
sonnd the way modde fael, "ol sommmiestion, Wt inslsghd

ia the gift of mw&&“ﬁ

This way poasidly be in keecing with the sssthetleal
ponderings of Plohord Faguere e o)t $had through his miste
4% wonld bo posslble to bring shout s yvesliszstlion within kis
1 ebensrs of ks owe thilasaphies) idssse To soslst hinm he
dovoloped e *Loltuotif® or “Lealing Notive®, Thins wes
nothing b maslesl grobollisn whereln esrtaln welodie patterns
wore used to Indloets eortain idsas of the eamposer, seseele
of the play ead eppearwsosy on etege of corlaln Ysading
characteorss fhout thile Sageer eald,

“hat pasle exprecsen, 1s eternal, Infislte and idesly

it ﬁma m erprees the pession, lovse, or longlag of

shwondmmaot an individusl on micheand-sueh on
mawim, m passion, love or longling Im itzalf,

and thie 1t presenis in thet wvlindited varlsty of

motivetiona, which 48 4hs srelnelivs and partionlap

charantoristis of ma‘ !‘M&ig@ aad fnorovecsihls

19 any othor Langusge
onig 1o withont o doubt s slivesre alteent te glve to munle
sortain comamisative qualitien. Probably no other lonewstion

has cansed 9o groed a %@mm within the hotery of mals

kR A m&ﬁg Mﬁ% m nay

nor wos werely ons of the

W
Lappary poe ﬁ&** e 188,

8
Aniles pe 1720
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foremost exponsnts of this rommmliestive ides of musie, mot
the eriginstor. In fact leter expomsnts of this 1des went
maeh further then Wegner, 22 csn be {lingtrated by the statoe
ment of & Hew York oritie,
" gtpense, in the heyday of his programestis frensy,
wont se far ag to declars that o day wonld come when
a conposey tould somnors the silververe en the $able

go that the l1istaner could distinguish the Inlves fyon
$ha fﬂ?@ﬂu“ﬁ ‘

A reesiution of this controversy muist of necseslty awalt
farther stody probedly ﬁW' poycholagieal lines rather then
the oonlisuwed mﬁh&r shilosorhising of ths egthoten, The
fnvestigation of wuslie ss & sonmnicative wehicle revolves
around the guestien of the gyudollie value of the mmelead
idioms A thorough study of this questien geemm to the
inmﬁigawr 4o require the prosentetion of certeln meloedie
patterne, thet Send Yo elielt predictable smotional responves,
1in sued a mamer that would 41ffer from the knowa typs of

 percertios of these tomes. In thip way it may “ﬁa ascertained
shothar the relatlionsl characteristics of the tonal waves
m"u gyubel whiech has s éez‘ini.ta peychowbiologleal mmiw

, aig;n!.ﬂmm ai’ end by 1tself, or whether the symbol gelins its
signifisance through the emotione aroused by surel assocatlons

¥ith thess tomal veves vithin the mind of the 1istener? Such

,5 gtuly then would involve the presextation of these melodts
patterns of known significance in an ares, such az the 9lirasenie

AN
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ane, pines there the tongl waves sould be reprodueed in a similar
relsational wey in erdor to be, In affect, the oceme meledis
pattorn yet prosonted in mich & fashion as te require s weans

of porespiion that probeily 1e easente

111y difforent from the
kmém surel pereartions Such & prenentation way indlests
wm:- thers 15 a bloleglzal sonscultance for thess tonsl
relations or vhether thess waves mumt be sural $o heve signifie
TE889.

of ecurss, this inveetipstion wvould imvolvs many prelisinsry
ptudies conserring the peychologiesl and phyelslogisel offaety
of ultressale vibrations upon lumas bshavior, This thesls te
worely ons of ﬁm Baay proliminayy ar&m!&;n nm& w11l be mmm
before sdsquate ‘&mﬂm sonecavning the vd&aa of the melesl
fdlom ean svolve,

] & The peyehology of
miele stil1 contalns saeh mmmm and phllosophieal
thoughts conesralng smsleal offosts. Poysbologliesl research
m dealt malnly with observstlons of shysiclegiesl vesstiome
to msle wd apalyses of physiesl sounds. This e Indiested
in the work done by Ury Carl 2. Seashors snd ke sssoslates
ami roported mm in hls work *Tha Povehales
Dre feashore said, '
*that & 1lstener shall hesr in mesie depends wpom vhat
he 13, or i eapable of mutilug inte 1%, thed e,
hearing inte 1%. Hearins then i net s wore vegistoving

of sounde. It is s positive active recomstmelion in the
wlad of the lictener,® ‘
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'I;f thia be the esge, the solnal sounde and Ytones gyw morely the
shkoloton upon shich the llstsner seutally reconstruets then
inte a pesningful experisace for himself,

. “Howsver, the mielclsn hes but one medlume-the phyrisal

| wwsi."m Eoon this azeomption musical pavohelogists have
proceeded 1o dirost $helr ressareh ecnserning charasteristics |
of physical sound. This sse thought nevescary sinde an undore
gbanding of the stimine {sound waves) wes enmeidorod ossentiel
vofors en understanding of the effsets of this stimnlus eovld
bo developed. Ww, this has not d2alt with the syvbolle
nature of sound waves oy tonsl relationshipe. Tithout the
inelusion o¢f this srubelie asorant of the musiesl medivm, 1t'se
significanes seame to e KMM Thme peyebolopnleal ressareh
ghould begin to realize this sysbolie natore of tmele and
sttonpt to inelnude this Informstion in ¢he reelu of the
peyshology of mnele.

In eariadn other aress of »arehologles) investigetion

gsonssrning andition, informstion essms %o sxiet which comld

ke of valus in deeling with the syabolis naturs of the masieal
1diom. In the vessarch of Dr, Dallenbach, eonduetsd o
fornell Unlvarsity, regarding the pereceptiom of obrtatlen by
“the Bliad, the 1%@% of high fregueney vercertion wes

b v i)

10
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<3 ,a:».vv ﬁﬁw fﬁ?*’ 19%# ?& l@w




1%

dioeoversds Wiz ressarch deternined thot the obstacle senes
of the bBlind i the reeuld of hizh freagwueney schoss above
odght Shonwend eyelss per seeond off the obabtecles. TE wes
noted in this study 4hat the Blind were In me way sognisant
of the memns of pereeiving sbjeets,'' Thus further resesreh
of the wnemesious or possidle wdlinina) peyehologleal
sfferta of high frequeney vibrations wpon bumane ssemg to

be miggestsd by thls tavestigstion. in emastng ineldent
whioh took plses af Jolwe Bopklns Dsiversity is sowvesrlete
40 nobe here. Profesmey R ¥, Bood, Research Prolfessor of
hyaies st the University, was called inm on dreew rohwarssl
nlght eomesyoling s spsclsl effset which the author of the play
denireds The author wasted the thestre to ba bleeked ot end
& mhrill sudible vhistle played to demete the turaing back in
| 41w of tha scene of the play 4o & mdred and forty five
yoers previcus: Ths effect seamed $o ba Insdequate oo
Prefousor Bood lugeed s Tordy foot svgan ploe bachelsrs and
on spsning night along with the other stated offects an
Snendibls sound wer sam$ out over the orshestrae The sndience
roacted viclently and deverted from the theatrs In penle.
Here ewn bs noted the effect of mubliminsl tones tpon baman
paveention. They eould not hosr theme toues snd yet mm the

: ';wwmw night daring the aheenes of the inandible sound wo
Y

Unpublished sidress delivered to Peyethnlogy Clud of the
Univeraily of Houstom, Youston, Terxas, Wowvewber, 1948,
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sglgnilicant offecty wore noteds Thie ovent seons vneguivesslly
%o iadleste cortsin payehologlesl mplications of the renge of
- eedibllity below thet of boman g@mwtimm
Cther resoareh in the sress of chealistry, bﬁaim, wnd

phyeles hawe indlcated the vrefulness md effestivenses of
Blgheintonsity vltrasonis tones. Drs Te Yowion Harvey end Dr,
ALfred By lLoouls have reported sn the effects of wltrasenie
vi&mﬂmx of high intensliy on wievesevenie spocivens of

varicus o8ll gpeuies, It wes mm that the eslls eculd be
‘%m up inside sithout echwious outer effests ¢o the solle. T

u-m alzo noted that agee mm ba ”ﬁimﬁ* without Injury te

the #dl wsll or envelsying poubrans. > Fupid dssth of basteris

| snd rod Blood celle of froge in susmnelong as wall ag destyuetion
v‘=n£ areas of the esrebral sorbex of dage, vhlsh brought aboent

banoes in suseunler seordinetion, Blindnens, (in one eass),
sl gross WM sierossople brain lenions, ware notad by Dre.
""Wi Zwanor m& fhiek 43 » study sondueied st Columbia
Mvammr in m&mu
in the reals of ehenimtry, 4t hee besn dissovered thak

wWitrasonis high-intensity vidrations ean be used to bring adout

m
M* mm L., *Somdlans sm Pavan,* felontifie

Hervay, % ﬁam and Afyred B. mmim *Phe Physleloplesl
Befects of Supersonie Faven,® folomes Vowihe, Sept., 1979,
Dy ZH8B-RET.
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Lynn, Js B, Baymond L Tweser snd Ardtur ¥, Chlek, ™he
Blologiead Aopliestion of Poeusasd Mtrzemie Yaves,® Nelenes,
July 31, 1942, pe 1191980,
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better niztures of shesleals, The somde cen alse avt se
gatelyste to spoeed cerialn shemlesl roactions,

In the realnm of physies, there haz been snrliestions of
elirasonie vibratlons to vractlosl situstions sueh sw the
use in sessurenend of the thisimess of netalo e woll as the
dotoction of L£lewe thoreln, Tltrssonie vibrations heve alen
baen epolisd $o molten metsls enabllng mach more uniform
mirtures to remlt, thus saking for the develepment of stronger
wetals and elloys.

in examination of these effects of hlgh-intensily witras
gonis vidrationg, noted previcusly, mary svepest the nesd o
further resesrsh In peyvehology thet would desl prizarily with
the affects of these nltresonie tomes upen husaen behavwloew,
This ean bosk be lluetrsted by guoting & statenent of Dy,
Fallowell Davie,

* 0igoomfort® fuplise that eome sonve orgen ie

sffactody but some eombinstionw of intensity, freguener,

and durstion of exposurs way poesidly infire sithout

the naal vavning of dlsonwfort, For ths damsfit of

porscrsl working in hizh intensity senis or ultira-

eonle fislds wn shonld establish both disecnfort and

danger knovledge. The Uitrascamies Pansl of the

isroneutical Boerd desires pertionlary 3o recelve

- any relsvent wmelleauthenticsted chsurvations, sither

poeitive or megative, partiemlarly coneorning the

effoets of high-intenslty sound ov u‘lﬁwmim on the

sense orgung end the nervous W@m‘

In pasmary, veriouns agg&mmhm ETS tho prohiem of the

explonstion of the effeet of mmuele noon wan heve doam

R -

16
Davis, Hallowsll, "Plslogieal and ﬁmﬁeﬁoﬂ m‘i m@ms mf
Miteasnien.” Journal of amant L esl bos
Vole Zae e 2, Tobiuary, 1@4% rg» mx.
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pregsonteds Yort of them hove been melaphyeieal in nature end

mot eatlrely selsniifice The more resent theories, hewvever,
spemsd o Indleate thit msle 1e not Just & sovnd Yot @

. gyzbollie sementle, The somplets value and pover of the maleal
wm%m},_ or $4lem 49 2311) far from bolng detsrmined, This eludy
iz wovely one of meny prelliuinery investizetions %hat will be

 moesssary bofors sn sosursts sebimation of *shy® and “hov®

m:ﬁuﬁ.e affeste poople can be aade, An aprrosch to this investl.
gotion has been susgested In which the mausleel syubol of kmowm
elgnificence would b6 reproduced at a level whish would be
ahevs the range of busan sudibilitye. In moh & momer the
1dean that susis is nersly an exoltation of the nervoue
tlemee vhich are the seat of the omotions may be verified.

I% would bo necespary %o detoraine first vhether 4% o

possitle for these $onen o affect ue, vlthout baling

painfully intense. IR thue becowss the purpoes of thias
study %o begln sa lnvestigedion of the paesibility of |

peyehnloglioal sffeots of loweintensity Bhigh frequency ultra.

| ponle fonss upon humsm behaviors
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CRAPTER IIT
HATERTALS USTD AND WETHODS EMPLOYED

Haterlols, The Mous
, Seﬁw 2, af brf Uyl &, Soashore vere used in this investie

=) f iﬂ ¥ 53. Tla‘!ﬂi £ W&ﬁiﬂ&‘bi%.

‘gation. This test comeizbe of three twslve-ineh phonograch
“records which contain tonss snd tone patterns of known
differences, The teet is divided into =iz sactionn; those

of pitch, loudness, time, tisbre, rhythm, end tonsl memory.

The first four of these secilons inclnde fifty itoms whersasz

the latier two sections eontain thirty items. In the first

four sections, sg liem conglsts of two tones that ere played

in rapid suceossion. The sublecte are asked to report on the
differences in these items. In the section om pliteh pervevtion,
they are asked to 481l whethar the m§md tone ig higher or
lover than the first tome. In londness psreeviien, they tell
whether the second tone is strongsr or wesksr then the firete
The section of time requires the students %o repert &8 %o
vhether the second tons 1z longer or ghorter than the previeus
enss In timbre, it 19 ssiked whether the sseond ls the same s
the previons one or different from the firzt in tome quality; »
The section of rhythm comsists of two hythm pstterns played In
rapid snecession. The subject must tell vhether the seeond |

pattern 1s the sems as or differsnt from the preceding pattern.
The tonal memory ssction ltems conglet of two serles of tonsa
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In the moond series of Somes, the mzber of the tone that ie
shanged 1z relation o the previous ssries of tomes is eaked %o
b moteds |

The sublects Indiested thelir eholrs of answers 4o 's shove |
noted Lteus on snwesr sheels theld were furnished for this purvomss,
The eutire dest smeleted of alternste-responm ftems. It wes
suggeeiad ia the standardized Inetroctions that those itene
vhoes aUANGTE FATE Vagus or wnimown should alse be wrswered,
Thie procedure enghled the subjeets o indisate an sngwer for
eil lteme by moing belween the dotted lines wndavoesth the
depired yomponseg. _

The highest posaille raw meors on the seotions of Piteh,
louduepe, Tine end Tisbre wae Fiftys The rav soore wse the

nusber of evrrest responses. The Wighest vosslible rev soore

s the oddepunbe

rod sod eveneuupbered iteme of these sections
- wam twonty-five. On the smpetions of Fhythw snd Tonel Howory,
1% was vosslble %o vake & vew seors ag high ex thdriye. The

| Highest possidle vaw seors on either the evememumbered items

. or odd-mdered 1tens was Tiftesn,

| The teets were &m@ senred by mesne of soering heys whieh
made for esse snd correstusss of georing. By plesing the key,
which was & einfler angver sheet with porferations of the
sorrset respomsve, over the snswer shest to be soared the
fndleated eorrest yoenonsss could then Yo eounted end raw

peores on the evensnusb

sved and oddenushered {tems to by
eouputeds
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This Esashore test wan selacted for this resesreh malnly
for the munness of sural perespilon that is required in ite
_ performanees Its relstion te the fisld of muele mey mot be a8
dofinlte as pleimed by 1ts suthor, but the musies] nsture of
thig tert coamot be weztlonsds TPor this restarel, it was eme ‘
sldered fuperative {had the Yoot be of & moleal nsburer L. 6.,
prossented by meang of the mueleal vedlum, The Fosm

ity do eonsist of such materisl and for thie

resson wag eonwldersd adogquates for ocur study, T35 ales wae
ageful 88 & draving card for subjsets: tims enabling the
Lrvogtigateor 4o pecurs an adequats ssmoling.
| Mlong with the equipment neesssary for the playing of the
Ssushore records, a high frequency ulirascnie senlifisr wee
E ‘mmm asnong the materiels used in this investigation, This
w&s ™ m:w.m B PashePoll pover smplifier vith the frequeney

rosponse sharseterietio flat up to 26,000 ﬂ%m%mﬂ oy
sooond™® and vith s pover cutput meximum of 20 vatts. This
| mrtglay oselllstor previded s driving signal of 20 ilosyelss,
oY a*,m% ¥a Do 8« The output of ths axplifier wae fod o a
 blghefraquency University model *Tvester® spseker, This meeker
4‘ W % ehea

asetoristle 4o reproduce ur to 18,000 v ps 2. vithout
any dropeoff of endle algnel powsr outout. The weasured inmput

18
During 4he renainder of this theslis, the sbbreviation

e Pe 2a® w111 be ueed for the expression *vibmtimu
- per gagonds



to the gpesker was from 4 Lo & walle ot 20,00 o, va 8, The
gownd enorgy owtput of the sueaker wre estlmeted ¥o de
apororleately one-helf watts This sstinm-tion waw bdamed om
" the outpubte-lzpud relatlonship of the mysaker established at
10,000 e P 8 |
For this investigation, & susll imtensity ultrasomle
fone wes ussd 1a erder to lmvestigsbe the affests of 1w
pressace of such tones in the mimute peresptusl test situstion
set up by the Deashore exaninetli-m. As has been uoted the
ﬁmmﬂa invortizetions of witrasonie tonss have dealt malnly
_ with tones of high-intensity. It 12 the purpose of thls stuly
| ﬁa inguire laobo 4the luuvsen m»:mhamim reavtions ¥ Wltresmie
tones of muall istensity, This mey indieate the ponsidle uoe
w Loweintonsity palsless ultrasonie tomes as o means of the
 tavestigation of the syuboils valus of mste and the yesulting
physiclogleal reactions of dumans Yo thems synbolse The sound
produed by this high-frequency sound gensrator ves insadible
»mtm the bumen oup i incapabls of hoaring tonee abovs the
JWWM&M 2P 15,000 40 16,000 v« D & This frequeney yange
via the sccegtad uoper limit of the sudidle mmg byt
. individusl dlfforences pake s definite evdimetion of this
" »W&n‘& fapomsible. *mé progonce of the uliresmle Inmmdible
imw wvas deteruized by an elternats audinle fregquensy of
12,000 ¥ pe 8 Thiz veg scoorplichud by & throowshop contrel
‘awital, the stope delug, in ordey, Moff" 20,700 ¥ Pe P® and
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¥10,000 ¥, Ds 8s% This order snables the lmmediste esplisstlen
of the Jaendible tone with the possiblility of cheeking its
prosoncd with the eudible dome st freguant lntervals,

o L red ghudents of the nlversity
of Rouston wers tested during thirty sverining pesslonm.

The ssypling of these siudeats wae of o rendem naturs,
deternined lergely by the evallshility of subjeets. Siriye
one wele and thirty.nine femsls sbudents wore tewiad. These
sobjosts were Instructed to rate themmelves as eoither “musiesl¥
| m" *nonmimieioal®s The purposs of thls preecsdure wes to menve
‘MM soores that would be of en adegunte renge to previde s
ﬂm»mmm thet would represent the erbreoes of performamos
o8 vell ex sversge porformances on this Reste The ratlings of
_the subjeets indlestod thet thers were 42 mbjosts vho
"eansidersd thensslves “misieal® vheress there vere 52 mowe
mm pubisete. Thiz conpling mey indieats an eversbalanes
af poor perforzers, but sines the Aletvibubion wee noted ne
%‘Em semoling was bulng sovured, end sivee mn sdoquate dletrie
Mim ¥u® being obtalned, 1t wew demmd unmoceswary to sttemnt
%o securs » wors oqusl wuwber fa eash tatagary.

Irogedare, The Ssashore sxewizations weve sdvinistersd $o
 stadeats ia Room 218 of the Roy Custeuv fullen Mullding,
Univorsity of Bouston. The room was nob sound-prosf sines

for purposss of this siudy, s sus!l ewour

ount of Metrasting
'_mi%u wag doglied in arder o deteraine the soegidlily of
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effocts of 1hs nltrasonle tane sbove and beyond thess of wore
digtractions of sttentlion.s The sublects wers plassd In s
position in M% of the ultrassnie gpeaker so that they were
o dn e direct line from this speaker. This wae deemed necereary
B ms.wo it was Bolleved thet ¢ ultrasonte tonss would 1ikely beo
reflasted by the bidles of the esubjosts, thus lesving "Hlind
mw“ behind thems This wes alizinated by placemont of the

~ mibjests la such o memer as %o reduse thoss "Lllad epots® te

' This procedure permitted all sobjeete to Bo exposed
%o the ultresmie ertra-stisulus fone, The merms distence
of any of the subjleete Trom ths sposker wanmprest

foot, tol i nost cases was six Test or lans,
is the sranin

. wtions ware belng glven the ultrasonie 4ome of
F0,000 %o pa 8s wa2 applisd during the evenenumbered itens of
eath sootlon of the testa. The construction of the aumplifier mals
it peesdible %o apvly the vltraswmie tomg for shord Smtervelr wo
that this tonel etinulus wes only pregent during the evenwitems.
This prosedure snshled the division of the sectlions of the

Sosts futo the stimleted helves or sven-mub

ored itome and
jato the nonestimilated halves or sddwnapbered ﬁmmm
The dlfTienity of the 1teme on the sections of the

ﬁ
Puring the remsinder of thiy thests the stimnlotad vartlion
of the tast w111 be referred €o ss the "Nvenenunbevad®
fsems snd the Wimmﬁaﬁ porkion w11l b reforrad
w % 'ﬁm By "'af Wy J{w!:v iwm*



tesghove tarh boeone pregreerively gcrmmmm In ovdor te
45vide the taet dnto halven of squal £170iemity 1% won

. pesessary $0 chrose the even or odd-itees for sttmletien,
The sves-azxbersd 1toms wors shosen for the stimlated

| WW&M slnee these Ltaus gove the investizutor wmore €lme
o soordtustion the apslication of the ultrasonts done with
the itemp of the Yort %o be stimlated,

The publectts yaw peoves on the svonwrmshorsd {teve and
bered itene wore then ﬁm‘iﬁ@é‘m For each

eub jeot there sers two ecores for eath eectism. These soomss
worp arronged dnte freguensy d1gtrlidutions $het are fnoinded

in 4he tables vithin the next echapter. The wemn, standard

grror of tha wean, sod the stenderd devistlon of esoh dishri.
batlon was somrutads The ghandurd

lurd error of the ochialined vean
porved as & ehook on the statisties) relishility of the

“: cbtalned means of the odd snd oven Ltem seores en sath sectlion,
the differences, 1f moy, bolwesn the obtalinad weans of wark
saction wors noteds. The stantsrd errors of sach of those
stialned differances wors then somputed In order teo Jeternive
the mmmm ef those obtelined velvess The eritlest

mmm ef the ﬁ&z‘mfemm botwoes the ottalned sosne wers than

18
%Mwwp Carl %Q Do f@ﬂg sod %Wm . Dogt mﬂ
of Inmiraotlong el Totorpretatlone Tor $he Sosshore Yossures
of Mislesl Talente (ww Mwimim)“ Comdas, Yow Jovoary
Be T 4e Tigtor Divigion, Radis Torporetion of Amories, e 17.

m .
~ The methed of sooring hee bosn noted provieusly in this thenlse
under Matorisle oped,®,
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ehasked ob the 08 lavel, the Yovel at vhich 4the shanoss sre 98
ou% of 107 that the exlsting &ifforences may not be evnlained
by the wwﬂtim of the chanes fertor elone but wmay be due o
‘.ﬁhsr Lastors that nay be affecting the parformuness,



BROULES OF THY INVERTTIAION

The stetistlcal remlts of thig investigstion ere included
%#‘fw 4ables that appesr thwonghont thls sestien. The rmmsy -
distritutions of 4he total rew scores on essh half of the
gootion of plich perespilon eompose a portisn of Teble T. Kleo
Lneinded 1n this Seble are the mesas or avsrags asores of eath
distrivution, The obtained ween of Vv odd-iten portiom of
thin sectlon 1o 1T7.48, whieh 1o #11g80Yy lavger them the obtsined
pson of 18,84 for the sveaitess. The standerd devistion of the
flred or eddwiten dlwtributicn L= 3,378 whoress the velus of
$his seamure for the cven-item scoves 1s 2,452, The difforencs
Mwm the obisined means on plteh pereeption 1o 264, Thise
dirferemoe, in comparisce o the standand error of the
éifterames beb

vosn the seane, glves the eritics] retie valve
of 1,30, Time, interpretod st the .06 Yovel, this d1fference
of +84 beteson the two zeans §s wot slgnificant,. The sonsluelon
| thom eas bo Bsds that the differensss batween the scores on the
oddeltsns and $he sveneitens of thie svetlon on pltch veresption
mey be explained in terme of shanes slonse Ta sueh an svent o
contluglon sonserning the eofPecte of other fastors thet eay beve
bosn prosent samiet be made.
Table IX contalns the 4istributisns of the totsl raw eoores
‘ m the odd and oveneitess of the seutlon on louinees percevtisn.
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ooy WISTRTPUFIOND OF TOTAL RAY SCOATS 0N ODDNTUPTAUD O
ETSTETGRENID TTENS OF TU3 EITOR S30TINY OF THD SXASTOMR VIAZTMYS

oF uUwIoan. T
{048 1ioms) {Teen Ltenms)
24 - 25 1
15 82 - 23 L]
24 B -3 19
ig 12 » 19 o
18 15 - 17 18
1t 14 » 15 13
4 1% - 13 18
3 10 - 11 4
2 Be ¥
& Ew 7 ]
Hoanyw 1T+48 - Voang® 18,84
£.804% 5,376 5508 T.d52
Sa3s Usenye o338 ] Zo0e Yomns® 8

ifterenss 3 and Yy & o84
B B of Diffovenes » 408
frities) Rablo u 1,38



PABLE TT

| FRKSIHCY PISTRIBUTICNS OF TOTAL RAS SO0RES OF OODWMITVBENED AND
| TYRWSUKIZRED ITRIS OF THE LOUDNESS SICTICN OF THE STASTORD

| VBARURES OF MOSTCAL TALEITS

Procmmnes nbarrel P ivsioitscloo A
{004 1teus) ' {Bven {toms)
] 24 - 2B 3
i 3 2% - 23 28
1] 20 » 2 n
20 18 -~ 19 20
1 16 - 17 12
] 14 « 18 B
1 12 «» 13 3
G 10 - 11 L)
2 ¢w 9 0
& 6~ 7 o
¢ 4~ B 1
Homw R 19,70 Hoamy o 12.78
B Dy T 24828 8 Dag » 2.908
Be Ho Viesny w» 2,83 ) $x By Vosng u »201

Pifference ¥y and ¥y » 08
e Be DAfTovence E3 2 A0AG S
Oritieal Retis » 018
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The obbelssd mems of the ofd and evinitome on this soetion
are 12,70 and 18.76 wmmmm To thir eselion the mean
_ﬁeam for the riiondzted 1tews 1o alightly gresters The
stendard doviatlons en $he pordlons of thie sestion, are in
- lm# saue order 8f ebove, 2,828 sud 2,508, Thie would indleate
 thet 837 of the soores en the ndd-ltmms of this section fall
betwosn the asproxiuals rav soore volnes of 18.83 ta 80,08
on the odde and 18,05 $o 27,67 on the ovens. The 08 differ-
smoes batwesn the means of this seetlon vhan ecomared o the
steandard orrer of this differenes glven 2 eritical yatle value
of 4018« The inkerpretetion of this critles) retio e the 408
level indieates » valve ot elablisblieally sigmifiecant, Tn
thet cass aleos 4% 42 poasibla for the diffuronse betwoen Deans
o bs explalned in terms of chanes aslome, In foet, the
difference oould do in favor of $he vone<stimnloted Lteme.
This Information prosindes the formul tion sun sny furither
omelugions, howeverm, -
Table IIT eonsorns the porsention of the mubjlsels of the
‘wagical Paetor of fima, The chtalned means of ths helves of
thig ssetion ars 18442 for the odde and 18.348 for the evene,
dgeln, the lerger meen iz for the etimloted sgores. The
standard daviations of the distridutions of the odds and eweng
ars Be54 and 3104, The &1ffsrance betwssn the mesn of the
eddeitons mad woun of the even lisws on thie section i 414
sith & stendard evror of (4700 This indleston that the



FREJUDNOY DITTRIDUTIONG OF TOTAL BAY HOTRZE (0 CIDWIIMINTD AND
| EVAWNCMRERID ITHNS OF THE THOR STOTION 07 THE SRASNOYR
HMBAITRES OF YUBTOAL TALBITS

{624 Ltomn) {ven itens)
24 - 28 1
4 22 - 23 ]
1T 20 - ¥ ]
29 12 o 18 2é
s 18 - 17 24
13 .18 o2
12 12 - 13 | 12
6 10 - 11 1
3 e 8 ; §
1 g ¥ 1
tioeny » 16443 Yeang w 18,50
Su DuyS Bu54 S Dogu 5108

€ Bo Hown® 4364 8 % Young 3 o310

HMtTerence ¥y end My g U4
Be Be Difforesve w AT0L
Oritical Metio 5 298
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 chaness ave 3 ot of A poseddls 100 that the “tmi® Effersnse

bas not bews mlesud by mors than o47 raw store wnlts. The

 oritiosl retie for 4his gection on tise percertion is 4299
dnd 18 to0 msall %o bs mbatistleslly signifismt b the 408
Clawels Mo forther sonclusions may then be ﬁm sonsoyning

' *&mw £OOTR i

| In¥sdles IV s V the frequency distributions of the

seoren on the odd snd even-itons of the sections of Muwitwm

Samoys mmmﬁim are prosented. Tha higheed
posslble socrs \cm the halves of thess eections wesn 15, This
samged the weans wn thess v pestlions Yo be lower than the
woang of the provieus secblong thad hove besn motsd. In beth
ingbongon the woang of e odd-nnshered 1tens ers grostor,
Asoording to the ehetistiesl procadurs deseribed in the
" previous chepter, the eritical ratle of 1,19 for the d1fferences
of the wesns ou the riythe sectlon mnd of 242 for the eritlical
ratie of the differences of the woens on the toma)l wemory
soction were otialsed, These valuss wre not elgnifisant of
“tyb» o0 lovels Eince 1% them e posattle te exnlain these
differences in terms of shancs alome a definile emmclusion
sponad be mada concerning the effecte of other fastors.

Rabls VI coutalns %.m dietrivutions of %& total raw
soores on the addempbered Ytens and the svew.umnvibered 1tens
of the seetlon of Tizhre or Yoms guality percestion., The
obtalnod means of the o4l wnd even itdms ers 17,42 and 18,22




TAOLE IV

FREOIRCY DLOTRIRUTIONS OF TUTAL RAW Z00RES MW OUD.EUMBWRTD AYD

BRI TTIUY OF TER RETTWI Ss0rTON OF TEY SRASTONE
HDAIURES OF WOLICAL TALRRTS

{Twen 1tens)
3 15
& 14 7
12 13 10
17 12 12
15 11 2
20 18 17
& b 14
# 8 14
4 7 3
3 8 h 4
© & o
8 4 1
Homty w 10,78 Hoanp w 10,42
Be Doy w 2,004 “ Se Dog g 2,018,
8. %, Besny & o201 %, 2. Yean, g .20

Differense ¥ and Ma o »34
Be e Difforence » 204
Oritical Ratle » 1.7
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BQUENCY DISTRIBUTIONS OF TOTAL RA® SODRIS OF €D

WHASURER ©F RUSToAL TALRrrS

3 2
18 7
n
- 10 13

L

10
17
1%
9
L4
L
¢
B
®
§
3
1
0

O I R I
™ A

Moy g 10,04 , Mootz 5 10483

Ba Dugs 24943 | Be Dug » 24008,

£x B Moany m o294 R Bs Ba Poungy o 4510
rference I end ¥g m W11
Z. B, Differsnes gy 8278

Critieal Ratlo w 242
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PRBGUINCGY DISTRIBUTIONS OF POTLL RAY BOORTE OF ODDWINLTINED
EEOSENID TTSUE OF TIZ TINDES SUOTICN OF THN SBASTOMR

e » w b 8 B

@
m% ® 11,42
80 Doy » 2,582

YRASURZS OF HUSICAL TALEWTS

24 - 26
28 » 23
20 - 21
18 - 1%
18 - 17
14 - 1B
12 - 13
19«11
g- 9
£w ¥

fo By Moany m +258

Pifference ¥ and ¥y » 490
Bs Te Differonce u 3062
fritien) Ratieo o 2.00

4

o

1

e .
Houng . 18,72

8. g?ug k] &M‘ﬁ’
B, % Voang m +¥03
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vespeotivelys The standsrd devistions of thess eblalned mesns
sre i5 the sape order 2,082 snd Z.028. The differemcs botweon
moang of 480 is 1a favor of the etlmoleted ftems, The

standard srror of the nesy of the sddenmbored 1tems 1s 208
whille the standard orror of this difference 1o +996%. The
eritieal ratio is 2.08, At the 08 level, thie differenne ia
statistically signifiscant, In thst case this difference 1s s
groat thed 'i:h’ ean hardly be oxplained in taras of chaney slens,
anoy Ll aﬁ%xw faetor puch ax the ultresmie tonss ey be
wwwm %o the extout im& seores are highsr on these 1tens
than othervise they would be. 4 momery of these statistles)
rosults La given in Teble m Ta thyss seotionm, Plieh,
‘Bhyths, sud Tonel Vemery, the mesas for the ssorse on the
mmmmm or stimliated items are emaller snd in we

 4netances are these d1ffsrences great snough to be ststisticslly
?}‘?sxmmma % svon the 405 lovel, Tu the other thres sestions
he difforeaces are grester in favor of the stimlsted Ltems ead
for one of thess, tizbre, the differences sre statistieally
_#ignificant st the 405 level, |
' he statistical nethod employed ebove acplies to “mmsorre-
luted means.® Since ths means of eseh half of sach saction of
“the feashore Masles) teet would pescitly be meve comparsbls to
the statisiical 1dea of “sorrelated weans”, 1% wan thought
| nocacsery o sorpute the standard srrors of the differences
betwean the mosns end eritienl rotics of the mestions of Mok,



Pitch

loudness
Tine
Bhytbm

Tonal Hemory
Tisbre

SBBARY OF STATISTICAL BERULTS

Hians

Fesus
{Odd-{tens) {Even~1tens)

17.48 1054
12.70 13.76
6.2 16.56
10.76 io.kg
16.34 10.83
17.42 18.02

TABLE VI1

Bifferences

M3 snd M2
Lol

06
.14
L3l

-11*
&0

*iifferences sre in fevor of scores on nmon-atimulated items,

8, B.

ﬁiffgmecs

<I§§2>

 ¢. B,

1.36
(2.31)
.01%

111?
(.30

'%2

&

{2.80)

ot



Brythm, sad Tisbre sre noted in parentheses Danpeth the
eorrempending wensures thet vere ohtsined by the initlel
ptatinticel methodse

The new valuss for the seotion on plich percevtion are
8 standard srrver of the (lfferences of 278 and o now eritiesd
ratio of 2,30, Thiz eritlasl retlc wonld then de wletisticeXly
sigaifionnt &t the «05 Jovel. Tn mash a sees the d1fference
betwsen the wesas of thie seetimm 1s Soo grest %o be expleined
4a torms of shenes alena, hense, other factors mush se the
wltrasonle tones wey be opsreting im sueh & Bamor ue 46
hinday the peresption of the #tin

nleted 13eme of thiw section,
The additional waluoe that wers obialned for the metion of
roytitm are o standard grror of the S1ffarsues betvoon the
mogns of o753 end & eritles) vatle of 1.37. This eritiesl
yetlo valte Le s3111 %00 suall 2o be of mbatieticel signifie
eance svan st the OB level.
| {m the section of tisbre the new eritiesl roatle of 2,80
12 statistieally significant a% the 01 lewel, the level st
 which the ehencos are 99 out of s possibtls 170 that the
- difforgaoes belwesn the weans 19 not stiribtuiadls to chanoe
alonss Thess new dats euphsslize Che Tert thet the differuvnces
betwesn the aeores ou the odd snd wven Ltens of the ssebion of
tixbre way be due to ether faetors, mich as $he wltresonle
| tones, that pay b opersting.
The sbove resulis are the statlsticsl dats that wore
sblalned and the emelnslony of this thesls et of nosonslty



b1

be bosed upen thess data. The follewing observetlionn, however,

wore alse moted by the lnvestigator diring the edmtnlstretios
mrsloal eptlinds testa,

Porelistent Boods

‘ shes, whish lasted Tor a Tow hours, wore
reported by o muwber of subjscts. This informetion wes

wehanterdly given by the mbjects without any inquiries Yy
the favertigator. JTa dosoribing thelr resctions, st the tinme
of the smyminetion, such shrases e *I can't hesr 4%, Yut ¥
can feal 181* vere ueed by the subjects, BSome deseribed the
songablon of the tono ap “rather depresgingl® Ta eddition %o
thore obmervations, 1t wao soted thed while these %erle were
baing edolinistored there wae en evesrsive solleetion of war in
- the ears of the luovesbigstor. Thls “earing® was of euch m
exporuive goount b to be motleeshly dlsturbing.



CHRAPTZA V

Iy Sumary

1% wast hore be snphoalsed that the stabietles) dete
obtained in this gtody v ne wey indlests the memer in
shich the vltresoris tons das alfentad the poreontion of the
itoss on them szesinedions, Alss, the data do wel Indlests
eonclnaively thet 1% waw ths ultreponle tome that producsd
the 4i0ferencs slnes 1% 1s poeallle, though mot prodadle,
thet chanos alone sould be the exvlasetion of the Aifference
In moet, IF mot sll, the cawss,

ngh the sitaetions seewriag during the pressntation

of the svenelions end $he edd-lteme wors olmest identlesl,
the peesidility of amesntrolled wariablss during these portions
of sach seetlen is mot entirely precluded aad wmnd be noeted.
The effscis of the ultresanis tonse, 1F any, oa the sooseen
end Tellure of itexz on the Sssgiwre teste may ba belpfol wd
enakle the subleed, or perhepe wome sablsets, to gucensd om
1temas which without those tones Shey ey beve falled. #lag
5% 1s porsible that these tonss muy lnterfers snd provent
wucasss on 1tems the$ olhwrrine covld be meeesded unon. The
rasulie of this study are not conslogive In this regard.

There Le the poesibility m&mﬁ that the Bones may be
Balpful for pone teste and m%rmﬁm in othars, Tn fard,



the slgadfiomt difforencs ob $he LO1 lovel for tinbre
_paresptlon may indicats the tones wore helpful, whersas,

i%w wore dotrimentel for the perseption of piteh as
indlested by the signifiesnt difference at the 08 level.

1% m ney be thety thers was & "parrpecver® offect
‘mwm%w& ftons so thed the seores en both vere
‘hindered or helped. fuch effscts sould hardly be dotermined

in view of the teotmigues used in Yhis ebudy,

#ith 4w above stipulotions in wind eonceraing the
$aformstion oblalsed, the following segrestions are being wede
‘am o :mu explunstions of the wltrasmis effects upon the

porfornances om thess fests,

IX. Conelusions

If the ultrasonis Yone wes the explanation for the
éifferencen in mm on the tizbrs esetion of the
Bgaghore miwﬁm&, 1% i the firet suggestion thet this
tone may have effected the record playing mashine during those

teets 1n such 4 parmer ag bo 'kaam esnped s plasrey and wors

ehvieng mpwdaﬁm of the sven-numbered Ltess, thas m&,ﬂg
'\;ﬁhé performanes of the even-items seplery I this be the
gaes, Purther rasearel W %0 the use of ﬁmmiu tonvy

ag aida in repreduction of mm@ gounds way be landlssted,

seuond peonible explanution for the effssts, 1f there

wore aoes, of the nltrasmie tones on the eveneitene on the .



40

4

- ':QMWaé of the tine seeticn of theme teuts mey lls In the
recetion of the eer to the ultrasmie vidretions. If this be
the sase, the Interpretations of musie as belng eweltationp of
@;&p mmﬁ tisoues vhereln the svetisae 1is, mey be walld, |
. Porther yessareh, hovevsr, will }e mecvscayy to determine
shether the emstions 1o within ench sorveus tisses, The
physiological reastions of the subjoets and of the asthor
. that hove bean moted may ales give sowe inforvebiom se Yo the
| éwmmsgmﬂ effocta of awen lowelntiensity uitreemis tones
wpom homen behavlors

The hird "suggested explanstion of the 41fTurente in
the seoras en the halves of the tlshre sectlon Ls thet theve
wey have tesn & eerdaln chaging la the aly of the witraswmis
and mmic %mas 5o 38 %o enable ¢ clearer peveeption of the
ma Mﬁy e! the seoond %ms of the Ltews in relztion s
%@ firet tonoss
. The previcus “mggoestions® have boen wede wpom the
%mmim m& the ditfarenes batwson ¢he mewmy of the elde
m‘hwwﬁ $tous emd svon-itens w the tisbws sention in due to
"ths faproveneat by the subjects en the sven-items. Tts e
- é«!&x&%xy en spsuapbion end mart be Yroated as sueh, The
%ga&.&ii&ty of a "earrywever® offoet toho the odd-iteus hog
lwm noteds If such vere the @m@. 1% would not hove been s

faprovemsnt by the sublsote on the sven-itess, ot o lowering

of thely sbillty %o peresive fhe edd-ltens whish might he a |
menifostabion of the fatizning affoct of the ultrasonlie foue,
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A possible sxplenstlion for vhat effects, i any, that
witregonie tones moy hove m on the peresvtlon of piteh, as
indisated by the tecle glven, way be thet of %‘xsmrfamm o
masking, Another posrible explanction may be that of a
) ,#f@ﬁ&@&&%* effect on the ear by the nltrassxnle tones, thus
" méﬂn@ the peresyblon of the even &m T™his suggestion,
however, would pvebelly indicete & gemers) Iswering of dhe

overwa'l perforsence mwar rother than werely the stimulated
fans. | |

| O Bgein 1% must be sleted thnt the remlis of '&‘Mﬁ gindy are

far from xwm% eomelugive and the poggested explanstiong

presentsd boveln muet bs voted a6 mdh and not a2 belng

tndlegtsd by the statistics of this thosis. "hot san be

gtetad 22 bolng Indlenksd by thiz slbudy 10 that & vast

emmant of forther rossarsh ig nesded Lefore the determin-tion

of the physlologiesl affacts of witrasonls tonss can be made,
$lm $he theery of musie’s sffect usom people 18 in dlre need

of furtheyr Loreptizetion poenidbly sooording to sheilar srusadures

an hewe Yeen employed fn this sbudp,.
Baggested followeup studles of this investigstion ever

1. A sizllar study as the one berein revorted mpom,
ot one vhich would use the “rotest® wetlod rather
than the “chanze halves® method 4thet wee uved in
this stadye - :

2+ & shudy which would luvelve the use of s rotatisnsl
ultrassnle sposker vuther than g shatlonary one,
Thie ix suggerted In 1ight of the dirsetiona)
~nature of wltrasmie tones, ‘
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