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~l~t~~~()~l$ ~ tbQ'~"U.f:,,':tha t~tl f,tubj~f)t$ bowled on

WeW1e.~ ni.gb:t~$ at 1lPO t>.m. at • Ht\c ()i.tT ~n4\t. at *t'$h.t1eld,

Wl$~QU$i.n. .~be bQwllIlI grip $ttl;lng'h, Qt ea~h $u.bj$~t _$ me.sure"
betote .~ ~tet b~lUli.

fj~~..ti.~ "~htl$t*. 'flt$~~i.~1W4 .'budy w.,to ~elu.d.

tb$ .'ttl' ..." '"ttP alld t:begiflts jUR:i.Qrhtgb$.hQQ1_ou.~. ~~

g~l'. IX'OU,P .,n,c>'tl. _e4. _~e;u.$' $11' $~fi1~' 111'9l"8 t~o $k~dt11> _

•.t'~i.$t1¢.Ul ~~.te4~ $~i at1u.U~m~n ~j,.ed. ~ th.e ~~~ (Jb.OI.n foll:'

$t1),.,~t ·~mr thb't1 ",e" utsed. to'!!' tnes'ba~l;lf!t~a~$. th$ttme £.~t(:)t*

WQ~ net pe..ttMapp:l1Qldfi.!R ~ 'bh$m$t~.n't to .an ·rJltJ~~.

$i.noe .~. ·ft· tht b~1~••••••nt .t~!Q\t$ t.$.tb.e,.W'~t$

d.,t>pped .$\11_ t~ $tutly. "b.t~~t, of the_buq .,~~~n

~tea$ed ·b,·tbeu$~·fJt ~1"$. $tt~j.et••

~fJ!'~~~t~( ..!t.~.~ ..~~I·
~~~~I ~~..'fhe ~l~e ..tp .~$ the _ip ~·t. baM wttb. ~.

$eeoud-.nd. tb~ ti.~n ~ thgb ·ot 'tob. h.nd~" In d.).$..~~ th$

~4.~.U.

$1J.b"El~t ·1ntt~.$~~e._ ~. thEi$'ti:u.a,•

.~~~!&. ~~~11. fo'bd ,~all :ts $. i~·tli>il.l. ~ .. ..n p1lU'aU

b1 141 tM .$ul1>3Elct, 1n 'tiM $~ W'f.n~lc p$~l~;

_~Wf~~. '11$ ~~te~ 3.$ a l"$n~t$~f ..b.ien 1$ \1$.$4 in

•..,..u.tb; mu.$~;Lest,"~ttb.Xn "'la_ t() tbE!ttu.dt, th$~t~nt ~t

W~. u$El¢l te>: $e$sure tinct b.Qw1.blg l'ip.'tre1'lglh.



~~M·~, ·A~$9!itiQnt.. !ha in'\t'$$.t.1ga:t.Qr~la.n th1S. :t'$$,e$.ren'llv1.th

thit nn·fJdtlu.ta~that ~~ln$ g1p 't~ngth$.nd~O'Wl'I.ing.,$km.~~

1$1~~i(l~t1f r~l$.t$~~
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Ri!\V!EW uri' TIft J..ITERA,TURE

The literlll.tl;l:n on ~a~ur$l1lsnt deviQes f~;r me&l3a:ring hun-s.n

atrEtngth was 11'IlHriewed.. A study by N" }Iarri.$Qn Olwke eompaNd.

inst1:'u.trl$nts fQr ;re~ord.ing muscle s'Unnsth. This stady shOW$Q tht)

cable tensiolneter 'ttl() ha:ve the gnates.t preoi$j.Q,lil .£or strength testi1.'1l

indiaatsd by.. objeotiVity G~ftio1entaI and, was the MQst$tabJ.e and

U.~$tu.1. It was £ou.ndto be tree of lttll)st IY.f the .fa.ults of· the otb.e~

devioes te:ated. Ifhe Wald.m,"'Porte:r- $t~ ~auie wu··super1QX' the

~ble tensiometer in th.eatnount (lit'. $tre~2i;b it. :re~orded,butwas

_t%'$msJ.,y senaitiV$to ahanps in :r.·OC'mi t~e~tu~.

wa,$ inter!¢%' 1n tha amount 0t st~ngth 1t oould :reeotd. The Ii~n

nvorneter l.re.$ limited '1;,0 $trength etforu not .ce~d1ngsix'y.pGV.;M$.

and bad low objeotivi'tl.1 For this etud1, billcaulie fiJ;f ;reMons

Qr iIH~onQnJy, all ~bo1le mentiQne~ J.n$t~nt$ ~a\lld not 'be v.sed. 'the

to have been 'Used in Olarke.' $ atuq.

A stu.dy em the relati~n$hip of hand. sil!\e and 10.~ a:r;tm girtbs to

IN. H.arrison Olaf!k) tlO~mp~$()n Qf Ins\rume~ta
Muscle $tftngth," ..
~e,al,RP. ~Z~?-cal

Reoo;rd.ing
£01."

.~ rJS4.



!trtkle and~lIQntQ1e rtoXl¢lnde.d tha~ grip s'f,:reJ4gth is related/. t<tk,t

and pt'Gpabl1 depl?)nden'!i u;p()n~. h~ weisht and only indmctl.7 ~latedl

to height,.3

td:tJhinthe limits (.>1 the1t' et/Udl.1,it"ip e'lt)1e~tn is s:1gnitiaat:lir.ly

"lated ti1 t-1eigll.t, 'but nott.oh.e4.ght Qr ~~ ..4

~a/\tri('b$ $ab()rl.$ttid~d tit. ~~lati9neh:t1> alat)ng an~o~Q~t~i~$

$t~Elngth~ and pa21t~matl(l$ m!l'!a$u;l"$$()t()~lle$$ 11~.~ bw~_..~i$

"

r$$e~b WM· d()~ tod$t.$~iJ\e the 'V~1d1ty ilJl a· $~bj$'tiw l"e.t~g

~t theahil:l:bl t<tk .l:uandl.e a d-Wn we1~ht _11 as aQ;rite)1i€il':n.~u~ ~

bt:1Wling abU.it,._ :l)at__s $'()ll~('bt$d tot· .ea~h$1;t.b~$~t .~he~ht, we.$.~li1tj

a~le~th•. liripl$)U11.:pu.sh. tm-eet~fi.~4 b_U.ni _ip~'NJ.()(Jtt,.

t~$t.U $1'$,ag$" and gatl).$; $('bQre. ThsL$ t$$e.at'~h. $,n.t;llft.da.11 g."auJla

~$fe$tgn:U'sLQantl,ld.u!'eHnt .:Ut ..u.'\$~i.e..:l$li a\ ~_ ~1$.1' ill'S lPe~Q$nt

l~ou1s E. ~e!fS, ltI1:).V'$s'tilqiion ~ the Rel-.ti()n.ship ot H_nd st.
and Lower Arm Girths·· tQ :&Iantt Gr;lpStrength &$ Measured 'by Select&d. nand

r8," . .~U}O ~~, K~t~.
;l. ~<Ii\teatJ.on

. . ""F. 'rinkle and H.J. Montoye_ ItRelationahip 13etW'ee~1 Gri.p Strang~h
and: Aoh1t;!V$ment .in Ph1~d.l)al EducAtion &ni1A1 Oollege l.fen.n.ea~btil; ~ ;A~S.~~~!l for Healt~ f.&sle~ .. d~,t,,~~10It a!!\

a, 3 7, .... ..

Lw$.ll1ama. fi-Elrson and EugenE! a. O'Oonnell, It,A.ge,ll Haigh't,ll We1ghi,
~ Grj.p f3t17sngth, It ~sear¢)h Qu. tf!J at the Amfilpiean A
!~a~tr:Ji ~lsta,~ ~~l~~~~i?.lf!~.'1<m, 1):449-144" ;Q1"JI



ninth gx-ade girls. She deVised three testa ot 1ner!/;ltU~ingdit;fi~\tltl

~ndte$t$d the$. tor r'eli$b1litl_, ':I:'A$ t$$t~t _tet r'oUing shl,t;iJ)l1 Qa1:l.$j>

$tl the &'11$;1 bed, recj)t"d:in;th$pin.$ dO"A:heCt on the ttrst ball tn·. ea,tb

tl:"~J'll$1 (itnctreol)~ti:l.g the nu:m.~~ t:J£ ttr<l6sthe head. pin 1'1U' b1twitntht

td~,r$t ball in eae~ tr$lUfb.. ~Uab:ilitulil wel'$ too 1• .tor ;tp«1tt!:~\(!."l'~

tr~m$ijor'e$ at dUf~~nt stages of tU$'tiruet1Qnmt~tMV$met:tv~tienal

V$l1.1.~"'· 't~l$ re$~$~ber th~gbt $tl;uUe~ottl:d,$kit1d~ght,$ugg~$t ..

more defi.n1tfJ _, of dete~gbmd.tn~$k:U.l,.b\t,·:ntnflW$~. teu~d.,

!h1$ le&d the rese$1"ene,rt(i)dEieide' on the 'Use oi'pW.lla$;$ .~1iWe

ot bli>1tl:tngsk1ll.1.·

$~~triQeSabo1.. ttA. StudN' ottheReJ.a.t1()n$ld.p.~p~, A~)thtoPpntet'itf:#,
$tre~~~h, 1!l(~'$r:f'o~nQ,.~a$ure$f.ltQQlleg~ W~n ..<ttl('Iln'~t$ht\Jd
Ma,J~"s th.t$ltllil 'I'n.Yn1~~$ttl of WtsQons:ln. Nadlson.. ~Jj. U) p.;

~~Cl+,ma. ·J~anh011P,SQn ••.·lt~$$t$. OfAQl1t$~men~ln .li(?wl~f$;tQr~&$:J.mt\q
Gj.;v:t.~lti1lr$.) ".(\ttlp'tlb:t.1s11$d M,a,st$r's 'theSll$j ?:'he l1nl~~S1~ty .ot ·Oolot'ad.~.
i$Qul<it$l",.· l~~2) ~J , ..



A£tli~:rt.h$ ;tllV~$t~.g$t<>r dete1"fu.ne4 tb.$ p);'l<it.i.t~m tQhestu.dled.

tllfibet1t a't~i:tablti.lllleith()(l Qt'()b~e(lt1wlytll~_$~1nli! h~dgr:tp$tretl.gi;;l'l.

wa$ tJ.ete41'minel'i .A.vailabl-e:U.'lierltu,1l!'e !')l,i. ~$A!n1l"ementi),l$t!tMJ(!rn:t$

~VealeQtheh,aJ:l.d~mQmet€lr WI.$) beat $U.:1:~l!:ld. !~r t~$tud1~ .t'h$

Eih:r$~Q.ltt),$r:api$ta.ttbel~.~;1.eld liJlhltQJ~t1$$th'q. ,wa.$ ;L\t$mt$w$;~.

~h,e ,.. :ttili$;oited 1hl\t£r~.m· 1:.11_ \1)~:t.n:iQn$· a,hf)re~$j,,~ tr~m·· thedQetQ1t'$ .•a

\;1~,~~~""V $ta.!tj1;ihat th€f tn$trum€lut· whj\.~h·wtU5 ,j.n'1,1i!t'El ·4\t· thepres$'nt

t~~f~$$u:ttable·;t7@relu:t~a1 tihlllr_~1. lfM :re$iU~h.~ t)lilta:tn:e4.\h;1.$

~va.l$h,aped»~:t'lf.an made,$pr1~$t$el, ~f)$t~n d.1~ll1Qm$tit':el)rtb$

$tu41. Iiwl1($ ~t ·aeQnveni~tl.t S!.tlJ11).,xri<;tU.:tr$d _snort$panG! tinte to.,.

1u$1).Se. and ita nu~~:f;.¢ur~~ingl$¢ould, 'b$ $t$t1$tj.~~3.1 t:reated.

Whll) m$t~~~O:t\'l.(i!t~~lfa$ t1>bta~d t1'u"~u.p $. mediea1~u.ppl1

¢~m,palVat a <10$t <>f: thi.rt~~nd(:)ll~"$ and l\h~~l');tY...t:t.V.Qen:b~h'!h.

1nV'$$'It,igat(;)1" had. t;Q de~;rm1ne \fhethe~ th~ ~.$t~nte¢l'JJ.d be()'lJ>je¢ti~

ap:plJ..ed 'lH>t~$ta $uuje¢t.~hlSl ~ln~nlQm~ti$r 1<111 &Pl;>11ed.1.1t te$t.~1"Ql1.w$

'~1 th~:tnvel$it1.l:.tatol". In .iH~Jt1ngthe tr1al r.ad~S.:\J_Q£ the au:bjetrt:,$

lter& '$t~Qni the 1n$t~~nt was cHimpre£iHled 'P:eYQnd thepQ:f;.tlt <)f' 1'~~$'ij;~li!'

nl$ut. $in~e th1/$stll.dycon()e.:t'uedbowlbg, the bQil1l:t.ng> gr.lpl11th 11M

tJ~,the <"cQnd. $..nd.tb1..~f1n&.l'$ Qf tne $l.llJjeot'$b~j.:f;.ng :bJat:W1 'W:N

i·· .}i;

13.1..
RehaJ,dl~iai:1on,

Q~rr:u~~~t~9n, _u.1,.nt Qt. ~hl$i.cal ,Med1td.ncalM
. Wnne, New York :i" N~ t.,k.,



a
u$~.Ii. The readin~$ WE.':r$ taket~wi.th the re$e~cher plaoing tl1e 1J:).$'trument

tnthe$~bj$ot.·. ~in 'blat t}()1'li"&ot ~t!mtttQlb It W$.$ t'tm.m. that the

da..4tl o.t t11.$ in$t~nt $hQuld ~ p:taee<i face d~n in tha pa:J.m with the

P1"c>t:t'l1d1X'lg button on Qnelll!dfJ between the $'Oon<1 and thtX'd t:l..ng$:t'$ at

tht ,f~$t jQ1rJ,t ot thE! £1nger$. tllte Qther $1d$ o.t the .instru.nt .$
Ji>l••ed at the h$$l .1)£ the h~d. fhe$)J.t>~eet tOl'>k Qn$ $t.~ j;·o~$.~

with. the foot 11\\ o'~C>$i.ti.ontfJ the ~QW1~ lUandaM l!>r~ifd;, hi' am

d~ and. tl';.'l~~wttb t_ ea. t.~e at $,_tionhe _e4 tt)dellV'et''tthe

.u. "he d~m~ttl.fr ~.se~'~$.e4.l$. 1'1& .. $tepped .f<>~aN.

t'Q $eEil Utf/lmptraturt .~ '. ttle·.tM t~ tJl$t~n'tl, tbe

~$eQ..M.r tc~k. re&d~ Q~ two$lrd:>3e¢Jt.. ~~$tt~l).t \tel. '~oed

~ the~tr1p~t(lr$t a. te~r~tu:r& .0£ t~1~i~t d.e~t$ ·'a~~e1t

tQ1t tn~ nU.nU,teli. .'1'he .'.~_$ ~):e t~k$na.~.ln@ the $,•• 1$u.~Je~~~

~4 it w.,1!<.Thl.nd t~t t~mp$'t".t\tu.~h$;d rJ;t>etteot ·tm. th. ~t~n.t.

~~$ tSlt w.'l1e~$.$_t'1_e$;~$..the ~n:lft~.nt bad t·~ .~. tt'~.r;>~~ted.t~

~. 1&n.e$ ~¢old W'~~tl:uat';t ..~. th.e~e.tlUI~a~he'1" n~ tolq).w it' tlt§l

"nl,pe:ratu.~ wQU.ld dte~t~ re$~:inI$ ..

Atteilr 1\11.. wt~.nt V". ~h()$~n"_ the Ul't'cuiJt1ga.tw knffW It

e$J.)J.cl _ ·Q~6.~tl,.e1.1 $(pp]J.led. "$p$(d.f$.~ gtl)U:pha.4: tti)·w ohp$$n tQ~ t.
$t~~,.. An inte~v:teW'w"e ~~nged. 't,;,'bh the ':lI't)P:ll'"t.~():ttbei'tu'bQ.1.tl

~n$$ :i.n~r-.~$l:d'le14... A;ftelf.tud.1~$U t11$ $"'$11.b10 fWon.P$, lit It••IOt

~iiht t;«lult _nl. P()U' W$i$ ~h~en. :tn. add.li;i..r>n, "~Il)u.Pl';.'lt~u~f>:rh;t1b

gtrl$ was u,l$en linGe th.$ relt€l..:r.ehet We-I· tAc~ adr'i.l$r <>t th:t.$·· ~$Wl.tng ·g~uP.



9

:tn ta:ttempting ·to ta~l1a.nd. snp t-s$:dinf:$ the £1:1:'$"11 evening, it

wa$ d!sef>wred that t:tnte WQuld n()t· all·~ us1ni t.h~1n$t~nt ~.. ltl')£tT

Qf t.:ne })()1t1J..e;lZ'$. .Aft~r~he<)k~ the $;ttend.alJ4e~$.lH)~$.I).f' tohU leaglle..

ltw.as de~Uelil tOl)onQen:hl'ateth.$$tttdy <>ntne $;Ut~I.w.$.m~unbe~

"el'e·J)1:'o.ent lllG$1; ¢fEteD.. Tne .t$:ading$ ·"eN taken ~i~tt.ltW('Jre

and ·att$':rpo.l~ t~ega.$.; '1M t'eBdlnpwe~t$kentt) the l'1~lU\:~$t

£l.'Q'lUlQ; ().l1brat:1()nio~hl$u.b.tJeet'$ ~1l~ $~Q,11li1l$ w~ obtain,¢{

.fi'romtl'1e1e$.~$$Q~t$.ry.. ~.d6ta1fall .. ~(J<J~d. ,;tll)'$~ " ••k$.,

iu~_ith.'t:tmeth.$uirtj$o'tt$,.Hb_!klni....th6~'p6"Ond.. '1.'1$1}10•

•~ ~$tl.:r$~nt$ w~;r$~Q~i. /~h.'$$tatl$t1t;l$a~d· "tl,r$.'tl!~$ ~.

flh.'ln ·,t~~PQ;tt .:tn. the ,Appen4~.

'he p~~:tng '.rli.p strengtb." a5n<l~'$~:l$~~i~~''·fit

tw-tnt, .~l.$ adt1.1t$, .~.. var,tng v<)e.t~nAl.$ tiak.~ tG~t$~ .U the .

$tu.dtt· g~wp U$$d. "'$.. $:~l'$;Sfil f:tJ~'a ·nQrma1"dultp~JulQ.t1on..
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01u.Fm~ IV

AtiALlSlS MIl lNrJ:~m!iI,[lAW'tOI\T·r>1M$'A

'lh$ana11~d.$ <pf the raw Q.at••$ ~Qnoe:rned; With tWt .$lt'1ab~',

1lI.~~~i i:r'1p $t)$;ngtb .~ bmtl~g skl1l. IntM.ting~ datta-) the
;"-""""-:~> -' -, - ,- - - ',' - ,- - - -, - - '-'; r '

'.~_$ fer eMh$U;.b~e~t.~ ~rUlea mMnk t>rdet., high t() :t,~. 'tbe

••1'1 fo,,'o,-.). pt~ Ud tb.t ••n for, ~1p $t:re~gth _t~re ~~Ug and.

t~~ i1'-!P .tren~1t~I)'.},Dte~~4.fba •• ~. a11._1'1 lJl 'fi1:ble ,l.,'<fn.
" " ,'" - ',' " -,', , . ,'\ ", {

.-_ ,~1U'~ ~ thete~el ~~_'.$ ...W'..$. hU~~d ...e1.$h_...t~.'1Upe~
'.' 'i ' " '." .

..per $uP3eo;t.~nt$ ~dl(#._4th$ h1;1l1>)\'ti'1tlentl.tldt:tU.. ttl~

gr.'., ,. _.n, .~. 'line 'b0T41_ ,:rl, .•tr.~1m ,.r ''I1'~~e~t ••••.

huad~...~p~ .~. prej$~. ~no_ar~ .~_•• .,. Ue b.l~

pi, $tt~~th ¢It tma$t~ i"" .~t~ *im .~ '~. lil~~ ~p

$t"~th ~. tful.~~~ $~e.t.d P~PJ 1t wa. lntt!..~d that the atudf

pou, WM ..",agt.•

1&e ,tand~ de~~.t:~lQ. for $~1'$'b..en$'h b$£f)re" t.o'bG ~tp

''btG.tb" a.nl1. to'\ial ,~a", pr~$~nii$d .~f"'l:>leI. S~t~u.pa ~~

U$1q$h<l/· ,tan.df.H <1$.!at!:U>u .h..4 tho l1a~la1pQt$to be $; ~W

h(l)}l1,Q_ne~$ It~'.

foul).)wl:l.nl ¢p .t~onltl'1 and tC)W,$~tal]. was et>~elat$d, b1

t.Pea.:r$tm P~lI<lu.<J1f"'1m>.n'b ,,~:r:r$1$.'1on ~.ftl(d.e1:lt t'Q1"lItl;1!J.A,. A. .2t)

(l;o:rr.l.t1.(I)1'J.~.tti(J1ent w.$"'t.~d., Which "$$h~ <:m ttab14 I.

Tbet!C)tal PQW'l~ ~:ri., $.,"qthand t~~ J)i.nf~l W.nll c'~1..t$d. bl th$

Sp.a:mnan :ra.nk<!\Oo~.:r~".re),.ati<>n~H:ft1.!$nt to~. A .21 oQ~e1atl(1).

()-.tt~;etent. waa de'bGll'nItned w~l$ prelltfil.ntedon 1!a.~ X. hth eo:tnJl-.ti.



1:1,

TAg :r
1UlALYS:r~ t4r'T'aJi1 S',l1fJD! GROUP

, ,V~rie.bles

"ii' .' i'

,~_f!$ 5Ul'ld<l!J.rd.
D$"d~ti~n

,
.j' -i : l.K

hlmJ~n Ip$~
~Qdl1<.tt: ~
M$~nt*, Ord~~

n'b'l

50o~$s***

_____f.l.....·-;_'_'_,'__....·;f"...,.i.."·_..... ."·ii'·',)"

Tot.aJ. p~~

Tt;ta.1. l.l~S"
Grip 5t:t'$11gt,h'

total Pihtis

j_~ Git1p
'$~ritth Before

J'

~~U, ....l~~[t ,', ,
:", ," ' +t )!'lU,.__ ·-:2:: :, .. ,Nt\fN:r_·' ,----.

".\f [IElt ••••rl)tJ Ll\lttl .. <rt>iJ

.. 1.. l:i1..~j!J"~.
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me1lhOd.$ 1£').(1io8.1I$o. a )ill.';li1t;t:vEl. but lQW 1"elationsh1p ·b$tw~e1'l total bowl1ng

grip strength ~nd.· tot.a1.. ,1n£$J.l.trhe!l:"efQre j 'the nu.ll ~p~h$$U is

~(lfJepted that PQwl1J;lggr1;ps't"tlgth haa noetfect on PiIlWl1ni $!dU within

the l:in'd.t$ o£ thi$ stU-tW.

In .~Qr);'$Utull the ~r1p $t~ngth tota1 b$t'I);re bowl1ng and tp~

;pWal1.•. t1rJ.e '~Ulr$On p~oouet ...mo.nt eor~lat:!()Jl,eoettio:!ent to!l:"~ula

~1e~;bed a .~l eora:-elat.1otltii}Qiftteientshown by fable:t. JJ~e~f$1att~
, ,'.i .... -' ~ ,

t'1'$$$S$.1Ue ~:r.tal>1$$'i)1t.h$ $PQa~~e~d.r eQ:rr~ltd~t¢l1l.·e<$;ftielfi1nt
J • : ._. .'

t~m~11,$. ..!S $¢1I'r$ut1Q~(;~tt~c1entw.$ ~l\.~a~<la$$h~"n in'1!lt.lle 4\Ji

_the~~1at1on' .th~. ··ind;teate ~o$1tt,,~, .. · butlOW!l:".).atio~hlp ··~\.I._

grips,"tijlth betor~lbowl,!,na~ total'l>~"

$lntlethea'bu,(jy ~d.t$ eutt1"et"$~a,o$:1ti~~ wtlw

~elationsh1~$~W$enva:ri.abl.i$, the1"$$$&atener \lSi"- an'fft.... tQ

d.t$~ it the" 'W'$.$ .;a.l11dUta.n~. tn the ·m$a~ ·~t ·~hfJ ·t~re:.$ ·01

th.., $'ttttdr* !h$ top ~w..,n.t',,"$.Vla ,ete•.nt _a()~~dt.Qt~lQWEas'

t.WEU1l:~""$t'Ven pe"ent., and n,t" aeC)1$$Qt gnp $t.Jr~Jlit.hb$t.~$t:l.t.te.$

Wt~.··nf1t si~nU~t...$ shown 'b1 'Ca.b1e 'f.l,(lhttt\tt I:tlQ. dete~4

at.w.__ u.PP$:remd.l.e~ .t.~.. t# thEJ t~t.~pW.u .~. ·.s1gnU1eant.

.$ sb.wn 'l)' ttJAJi)ll$ 4:.



1. $h~degl1'fil~~.t' +"f;llati~n't$hi.l'Petwe$lt'bQW:t:l.~ ~lp$t1"$ng$h ·tan,i

hc)'v,rlU€f; $1:;illis pos1:biv$ bu.t J,.OW ·~s dQt\$n'U.ned w:f.;'tih1nthe lW:ts ot

th:1$ $tu.dy.

~. T~ ~oup u$sd t'Q$"$tuq 1'1'a$ tH,\\)h~Q~$r~Ott~ ~ ~JJ.

.'riah~$ 'bt>shmt \!it~y d.~.tfe:r~~.l~ ~n~_.

A'fJ-i! addi't~~ $t~i1~e~' ~tth$ ~1att~$}J;1p~t ~Wling~~ip
. .

$tr~ngthll\ndb.Un~ $~~nl$h~q. U$$ $. ~rQl;t,p<r1t$u.l::lj~¢tl1J -w'i'ttb l4Qt'$

~~~.1,nb~wling$k~:U.. ·lJhe. hl1tihp~i!1ti~t~n~f ~t tbe$tuq· gr~p ..•~

b~11ng $ld,l.~$h.$(ith$Y ')f$"(i}a<t~tt~ed b~l$~:t.a);').d d,tt;t'~n".:re$ult~i

.~ h$ obta:t~d i;t ~ ~em.l''fifi.tl1 l~@)";jl.l::>Ut"·~·lftOl'~W~~~tJ;ft$1t;iU

OtheX' .tudie$e~d ·be.· .QI'lfi det$~1n.1 the _1~1i1Q~~p .<t4

hQwl1ngak:l.3.lani:l l.eg ~tJ.'~~th..~mwnt .Ii¢ ,ri-(lt~~~ (:f:if oth~:r a.);l.thr(i)~_t~1c#





Ame..icanAtu$o$iati~nlI'~r ~{$alth* ,,*~yt11~a:L lSdliaatt()J). Md ~~;Jfea.'b1~n.

'~t,b~~\i\idFtl"~tltf. ~~dJ}$Omt~'Q~~l'
,,me~:L~a!l.' ,',SIH1H;uta "$10&t ·.tt~~LlfJn. ana

~o:l;"el'l;;i,oi1.f: 19J,...~J6 pp. '

Oampbell. \'al11alI1GU.e$..11'.~.t:~
ijoughtio;t\ lViU;fltn, e¢}JllP~J

;oPii't.i1$~ l~ ..N•• fllm1, r1..W. Hlliath.
alrper and :6:t'QtJ~e:li's, ;t.'~'"

oower:'$, Louis B. tlInve$tigati<m .~ thtli ~lat1on$h1p ,0£ R$nd S1~e and
Lower Arm GirtM to Rand drip 8t~rtg\b As Measured iy :>eletltttJet Hand
Dynamometers ir' ,
fJe~ltp,J i:)b!1lr,l.

Cla.rk. Ha~i801'h lfC'OO!iIB.Z":isllln
Strengtb.: .!~~;!l, 9~
t&~,iO&t, ~~~~~'f!t ~,' ,

'1e~l>n, Wnl~l. ar),!,\ mUie.a.Q'Co_l,!t~~t .. ~~1~bt,.W~;tgntJand
Gr1.P~t~lt~tb.» . o~iet1~JL .~'t)~

ie~tl1b," ~Z$~~~t))~r,'1J'ft..

wt~~W.ll1., ·~tta.J ... J~~nt~~.Jl.".t:1Q~b1'_\~Eln ~~l~itrert~tnMd

.Aok1ievenlent~ ~J1~ JlJduo.~lflln A1l1onl C' ,. ,'. " tt i.re
"$1'j' ." t;~r.!,ti1~b. ~tt<»n

~ ..•,ca
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JoMfiH)ntNo:r.J$~n~ t''fe$'li~l ~tl\.eh:1.$VllI.nt 1n BowU.ng ilot .i~ing
(lu-l:a~wl$~~.. i1ll1ptlb11$hed .$'ber's th$'$:tS$1'hf:O''tlrd'V'et'slty $£
QQ:t.t)r~~1 .JouJ.~:r# :.t962~ ,~o ~~. .

$l1\'ba:l., .~attr~t,l~~ttASi)udy. qt.·.t~e]£~lati~b$.p ~t';Jl'lt{;~JtI1:~lWQp()t(jmtri(}.

SilreAf.tth.~ ~dPert9MrlanQ~<~a$u:res Of Qollege Women~rlerrs.fI
Ul1pJ.tbl;l.shedJ1.1asterr

'
lit thesia} 'l!h$lJni~:r!d.'b1' or Wi.se,n.llfin" MatM..s$:t).,

l,j.~ ;1),) I'p.

~~A..'re~tlJ)n Q<J~o:t'a1i:io~.~:t1?m~ntF~~~$;t\1f$tl~d,tdlle~~
Rens;b111tatlion .. 1~. rUth A')roJ:lU.$~N~w l'o:r-k 'JNW:t:o,,~.
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1.. .35 170

i. ~9 le4

) .. 36 160

4. b1 1,5

5. .10 192,. $2 11;;
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)",1.. 39 16$
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171

178

182

184

18.)

177

l't6

188

16;

174

OOCU;PAfIOW
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factory
$uperint~ndent

oredit manaier

fa~t~xw
:auperu'hfHldtnt

producti.on
pl~r

bQ'lttling LYH~truatt)r

·gQU l>ro

brieklaye;r
fa~r .

0t)l1,'t:srae'~1"

<)(>un'l:a:w olub
~r

expediter at
:f'aatii>t"Y'

eng~$llr

shoe faot0J'f
wo:rktu"

d.1.1P$~~:r _t
trl1+!n d(4Pf'

&$$:i.liftllnt
ft>0l_n



:U3. ), 160

:i.!i,50183

eo. ~6 1~$

~:t. 4) It!~

m~:WHT IN
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5·~

6-1

~-ll

SFA$ON
A~a

116

111

164

165

166

180

'-9

Restaurant
()wne:l'

$Witi:lmnan f-Qr
r&Ul~t)Qd

r.,\U,~ auli
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factorlWQt'ke~
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