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'rhll atu~y lnv'8t.l~at.ci the nom~at'lt11l. "'t'it. of the 

.t~m l~ apt'lnt ftt.rt .nci th, orouoh IPl'1'r1t atart,"h.n \l,.d 

boY mal, hUl'dl. oompetltors. 

l)üe' -.a,. oolleot.<1 by m.an. of olnematographl'.ualn,: two 

aynohron1ted Looam motion plotur. oameraa t~ r11m t'Ive 
t .. 

llt'nvlnolal hur<11el'a p.!'fol'l1I~1'V( t"o trial 21.0 m.trl! t'unI' 

ft'om .aoh of the t"o atart1~ poal tion •• 

Wh.n sUb j lot.,<1 to ANOVARanc1 P'~8t ~.oh7'liQu.a. th. 

" 

m •• n performanoe 800re,. indl0.teci ~~at there .aa a al~nlfl0.nt 

dlrreranoe at tha .O~ lavel or oon~ldeno., ln ravour-of the 

orouoh st.t't oveu'o the ,.tand i n~ Itart. ln th. amount of tille 

taken to clear th8 atartln~ blook,.. Th@re "aa no other 

~l,lII:n1 ftoint. dl ffet'ence bet.een the t"n type. of .t.l'~: fOl' 

Any othtlJt' t1me meaaure 1'eoo1'de<1. up ta ant1 lnolud ln~ 27.0 

metres. 

Dl vlalon of prad ua t. stuc! le. and 
FaQul ty of l!:d uoa t 1.on. 
MOGl11 tJntvel's1.ty, 
Montreal. Quebec. 
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C~tt .. ~tU(1.- exa,nln .. lA \/.lf'lUt' l'f'llAt.l\1f'1 clfll~ 
f f" 

~~o.1t1l"lt1~ (if'! ,1"~al't du 'l'Iprlnt l • ~('~1t. 1,. d':.p.,'t df'lb('\1tt 

@( 1 .. (1ipat't Accl'oupl. QUf'I r .. ~ C OUt 'fil Ul'R, pl'.-nnflr1t ,H,n~ 

. l~~ d.Clnn@A fut'fOnt l'eoaelll1f1~ III rnoyt'ln <1~ la 
~ If 

..... 
l,oCAIn fl1mf"rftnt 

(1f'1\l! ~'Unf'l".R c1f'" oln~lna ~ynO.hl,?;',.S 

c1nq. OO\lt'f'lUl'~ dfll hAlft~ ,if'l lA pl'ovlncf'l1! d,. 

~u#lhf'lC l~'\l'~ (1.- (\f"ln C'OUl'~N~ 11 'f"A~"l (If" ~)? m")t,i'foA ~Il i 

ri~Ul'ait C'hlcllnfl (~ftS .1,-ux po~ltlon~ (il" ,ttiopart. .. 
1 .. mOyl"nnfll (i~~ 1'l"!\lltatR obtf'lnUA,. l("IT'~Quf'" R(\\IIn1Rf'I 

allJ tftchnlquf'!!11 ANl'V"H f'lt ~)OAt h.O~ • \In ni"f'All tif'l ('('\n'f1.n{'.­

df'l .0". indiQua1t un.- cHfU't'f'lncf'l R1~n\f1~.t.1v,. f'ln r.".fOut' 
r' 

<lU (1~pal'"acC!l'o'lPi. QUint au tf'llnpR mis. qllit1,." la l1knf'l' 
1 

Il tl',y t'Iut. pa~ ,1,. ci1fti!t'ftnCfI, Al~nlflC!At1vf'l t'ntt',. . 
les d@ux t~p~~ li,. d.~P"l't pOUl' tout Autrtl! !n@S\ll'.-

; 

f'lm·e~1~tt'é,.' .1URQ'A ';', In).tt'~ 1neluR. 

nlyiA1on. I~S J..'tuÔf"S Gl'a(1u~"!11 
t-'!:' T)t La Hf" C hf"l'e he • 
\"Ioult~ <if'l L'l'clue.tien, 

" ' 
1. 

'tlnlvf'l'~1t'" Mc Gill, 
Mentl'~al, Qut'bflc. 
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M.\' thank" Al· ... nUf' t.l' ~ ... v ... ,'al ~~l'pl ... f~,· val'lN1!!I t,Vll"'~ 
" 

'. . 
of t h 1 ~ st U!1.y \..)(~ ~ ~ \ b l l' • 

.. 
!l,ost valuablf' 1'H1COUl'.~f'lnf'nt. pal't1oul,u'ly Itul'ln.a t hl' final 

~ 

stap;(I!!! of compltltlon. Whf't1.oonal(1f'l'.blf' amount5 or, tltnfl. . . , 
not'Inall.y df'VCltfI,' to f.lnl1.y .cr.lvlt1f1~ WII't·II' ~lalln ... d b.y th ... 

(1f'lnan('UI ("If thl~ ~t\l(1.v. f1'(''" thfl lf'l~\n'f' t1mf' If'ft "ftf'l' ., 

.. 

t hl' !II t 11<1 ,v • 

f\'ic lall t1nlvf'l'slt.v. f0l' hl~ W01'k on t.h ...... 1f'('tt'onl0 .ppa,'at\l~ 

userl ln thf' lnvf'~tl~atlon. 

fol' allowlng the fllln1n~ to be (ionf' on the al1 wflathf'l' tl'ack 

a t th~ sohool. 

lln\v.,..~ , Dr. J. Skinnel'. "apartm .. nt of PhY!lllca'l ~uoatlor1, 

of Montt' .. al, fol' th .. use of thfltvan~ual'rl Motion 

Analy S~l'. \ 
. 

'1'0 th .. Me G111 lInl"f'~'~lty o.-partmf'nt. of Pt1ysloal 

j.'(1Uoat1on fOt' th .. 1t· h .. lp. 

• 
--'·--~;~I .. -------------------------------------~ 
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st At 1 ~t \ell o~~tent t\f the 1 tu<1 y, • A8 m·. ~l'la'l 1'f\mat'kf\c1 1~ 

a Inell.nw I~OUU!t~t, • phcfi' C'tf T·e~e.T·ch 1 s,·onl.v. _ ehlp C'tn- top 

.. of .• mo\)nta1n •. , 
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POl'tunatf\l.v. m.v .(1v1,~C\l·. nl·r~.r.. \(;1:f\tI~1,.tln 1s 1 fh·~t 

cl.~~ mnunhlnfttll'. l'fi'C.U~tI nf l'Ill'!· ·lntp.l'f\!IIt. patlt1netl, frlt1nl'-. , . . 
shlp anl1 Pttof{ls~1('H".1 ~\lli1.rH~{I, 1t "al'l po~~inl .. t'nl" Ifttl t("l . ~ 

cr{li)cr~1t Iny " chl" on'tofl ("If tht' mnunta1n". 
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LT~r (',,' AS'PRFVIA 1'10NS. 

nll11plae"mflnt c1ul'ln~ a tlmf'd intf'l'val. 

1'11ft1 fl"mn t,he r~.T't. 

Put'atlon of a tll!)"~ 1 ntftl'val. 

Veloelty at thft end of' .. aoh tlmec1:1ntel'v.l. 

AVftl'.~e, veloo 1 ty (i ut'll"lp; the tlmec1 lntf'l'val. 

'" Vt of the pr .. vlou~ tlmed tntftrval. 

Initial horizontal "lapiaoement. ., 
• 

. -

\ 

! . 

H~l'l "ontal (11splao~mf' nt to the • nli of th" fh'st 1 ntr,'val. 

l11splao~mf'nt to the "nli of th" !lftoonrt lnt"l'val. 

.. 
ln tlmfll ael"OS~ thf' fll'lItt lnt~l'val. < 

- Chan~f' ln tllnf' .cross th .. !f'cont'1 lntf'rval. 
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1. l Na t Ut'~ .nU Sc op" !2!. ttl!. Pl' ohlem. 

A phot0 ('If th~ mf"nt~ 100 In~tt'f" A'lt'lnt final at th~ flt'~t 

stal't~ wel'e u~(!ci. \ Hl t\v Iv()t,. t'Vf"n l'Unnel'~ 1r1 tht' 400 m(ltt'~ 
~ 

t'Ace. with ont' ~xceptlon. "'II"1'@ u~inR the cl'o\lC'h ~Ut't. ~1nc~' 

thf"n. untl1 Vf"l',V l'f"centl.v. thf' cl'('\uch ~t81't has ~een 'l~~d ln 

aIl ~:q)!'1nt and hm'clle 1'.CI"~ ("If 9l\V ilnpcl'tàncf". 

Intt'l'~st ln th~ ~t8Ind1~st8rt W8~ l'f"klnnlf"d whf"n F>9ul 

Na~h. A ,~("I\lth AfrlcAn ~lH'1ntf"1'. 1'l"cOl'ci.-rl a lO.l$~c t1mf" whllst 

m:: 1 np: thf' sUn,; 1 np: ~t Art .'W("l ~unl 01' l'nt f"l'SC holasU c tlUl'c; If't'S 

Wl"~ ahlf' tn lJnlH'OVI" th.-1t' '\0 InPtl''- t1mf"s hy O.4sf"c and O.2sf'c 
, 

st th,.it' fll'st f'XJlOSUl'(I tn th" stanrllr.g Sftll't t~cl'.lt11qu!". 

ManV spr'lnt and hUl'(~lp l'AOPS 91'f' won b.v a smell tn8n~ln 

anli 1t 1s n(lt llml~ual for a phb110 (If thE" finish to bf' consult~c; 

b(lfol'~ a W1nl"1P1' Dan bp df"clal'p,1. rh~l'('f'm'f'. tninutl" a(ivant~,.s 

a~sume Kreat lmpol'tancl" ln thf"se athletlc events • 

When thE' cl'ouch stal't 1s 'Us~rl, thf" av~r.p:e S12E'd athl~tp ," . 
will have 111s front foot, bp.tw~en 114" and 11',11 bph1n<i thp ~tal't1n~· 

llne. l'hls 1s necessary ln o!'df'Y' to lf'!8ve spacf! to plac~ the 

hanrls on the tl'ack. withC'ut them be1N\: on or OVPl' the st8t'tlnll: 

I1ne. 



Wlth ttle ~tAn(11nFl: !>tal't. slncf' thf' hRn(l~ al'f! nat ln contact 

lIlth thf' ~l'OUt:(l. thf! ath1~te car. Ilave his front f('l0t Just 2,i-

• 
bf!hln(l th~ stal'tl~ 11ItH". l'hpl'efol'f'. bfllfoY'~ the FI:\ln ls flrf'd 

t('l ~tàl't. ~}l~ l'ac.f'. thf' athlf'tf' uSllM thf' ~tanllln~ stal't has 

fi an ad\lanta/-l:f' ('If hetween 12 11 and 1('1" OVP'l' onp~nt'!lnts uslnp; th .. 

c 

" ,~ 

Cl'(iUC}~ ~tal't. :'hl~ A(ivAntap;f' ls d('l\l~l.\' uSf'ful ln ~n'(lif! l'acf's. 

\)nly tall athlf't .. ~ Ar .. At..,l .. ta l'each tllf' fln;t hm'dle of the 

startlnp; p(")sltl(")n. w1thout \Indu .. stl',.tchln~ and loss (")f stl'll'1p 

cadf'ncf' l'f'sultlnQ: \n loss of vf'loCl~. It 18 posslblf' that blnck 

placPlnf'nt (")1' the ~tAn<11nFl: stAl't. bf'caust' tht' fl'ont f'('Iot ls so 

m\lcl~ nf'91'f'l' t('l th .. stsl'tlnp: 11nf'. will alloll !n('l!'f! sthletf's tl('l 

'DA l'lp;ht (1('1lnlnant sprlnter 01' hurdler w111 havf' the rlp;ht 

lep: as the l'PAl' 1e~ ln the spl'lnt stal't. Howev~r, the t'lp;ht 

dnnHnant hUl'rllet' USf'S the l .. ft l .. p: AS th~ les(11np; lf'll: ln thf' 

" hurrlllnp: actlon. If hf' ls to <10 both these thlnp:s, the seVf'n 
~ . 

stl'ldf' approach to the flrst hurdle must bf' USf'd. Whf'n th .. f'lp;ht 

stl'ldf" apPl'oach 19 usPrl. hUl'd lf"l's l'f'Vf'l'Sf" ttH' lep;s ln th!'" spt'lnt 

stal'tlnp; posltl('1n. l'athrl' thAn chanp;f' thf' lf'ac'ln>t lf'17 ln th .. 

hUl'(1l1 np;\ AC t 10n. 

Ward ('30) ln A stuc',V Df th .. 100' ,val'(~ sprlnt l'ACf', found 

ft tha't the front lf'P; ln thf' Cl'OllCh StSl't pos1tlon contr1but@"<1 ~ 

'12.0)''': of thf" total hor170ntal lmpulsf' anrl SQ.'11f when thf" 

stAn(iln~ stal't was used.- l'hls ciata ln<i1cates that lt 

. ' , 

/ 
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1~ hpttf" f("\l' th~ hm'cilpr 1f h~ 1~ at'llf" to tlaVf" thp foot 

("If hi~ cho Cl' f(")l'WAl'rl ln tH" ~tR!'tlnQ; po~ltlon. ~o R~ t0 

1'''',91'"-1(1' to Rc-tllf"vP lnaxlIMwn fcn'C'f" Appl1coAtlC'1n aa",Jnst th .. 

~ Y-a l' t 1 n ~ ~ l C'l C k ~ • 

AC'C~ti': tC'l 

fC'lY' th", ~pl'1nt 

4. 

bO(:.v p(l~1tl0tl. "t thl~ ,t1tH" ttlt"l'f" l,S no 1';C'lt"I"UflC' f"vl,if'"(,C'f" 

aVRUablf> RS to wt:lch mf'"th('\(~ 1~ hf"ttf"l' (01' thf" 110 ml"tl'p 

Il 1I1'd le l' • 

Th@' pUl'po~(' .. ïf thl~ study WRS t0 dptf'"l'mlnf' whethel' 

the ~tanci lnp; stal't. whrn C0mp81'f'"ci t0 th .. ct'ouch stArt, 

l'he' stuc1,V cornNu'pc4 th" ernOllnt of tlmf'" tak!"!'" to ClP81' 

thp ~t81.'tln.:r t'llock~, aftpl' thp !=:\lb,1f'ct 1n9rl~ hls in.itlRl 

wP!',. taKf'n et th" nlsplacPJnpnt polnt~ of 1.1), '1.0,1).'12' 
\. . 

lflrst hm'dlp). IP.O. 22.P('\ (spconc4 hUl'd1f"~ and 27.0 Inp,trps. 

1\u11 H.vpothpsis: 

rhat thet'f' woulct be .(\0' slF;nlflcant dlfff'!l'f'ncp 

in the tlme taken to l'ea~ 27 rnf'tl'es ln thp 

Inf'!n's 110 metl'e hlgh hUl'ole l'ace when the 
~ 

, 

. 

• 

\ ,. 

l 
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CI. 

M' l'f"J~C'tloi 0f thl~ pl'ohlf'm wlll t'If" lit th/'" .OC; It'vf'l 
1 

of C' onflri" nef". 
l' 

Sub-Pl.'Oble'IDS te~trd 
, 

1. rhat th"!''' would b" no ~1.Q:nl f1cant ril ff"'l'~ncf' in th", 

fll'~t rf"~p(")n~fI! ta th/'" stal'tl n,Q: ~"'un h.,,1: t"lf"/'"n Inaci",. 

whf"thf"l' thf" stBll1nlnQ; or thf' C'l'ouC'h ~Ul't ls u~pn. 

;.. l'h~t'p woulc; t'If" no ElIQ;nlf1cAnt dlf(pl'encp ln thp t11T1f" 

taJf'!n 'to l'(I'A~h th"" rll~pla('prfll"nt. points 0f l.~, ~.0. 
11.'12, Itl.()'And ~);'.Ph rn"tl't"' .... whf"thf'l' tht'" ~tAnnlnQ; 

\ 
or th", Cl'ouC'h ~tart 1~ ll~Prl. 

thf' t!'ack. wlfh thf' stal'tlnQ; 

tirnf's of runnf"rs uSlnp: startln'" blocks, Inan.v aspf"ct~ of sprInt 

startinp;. Inclurlln.o; v81'iBltlons of hlock placf"lnf"nt(t-.8.10.14,l4,::'2. 

2'5), havp been l'esearC'hf"n Inost thol'oup;hl.v. rh", stAl't 18 ,1ust a~ 

crucial ln. thf" 110 rnetl'f"~ hurdlp l'ac~ 9S It Is ln thf" 100 

mf"tl·f"~.spt'lnt l'9Ctt. ~vPI'thelf"ss. thl~ authol' hBl~ not befOn abl", 

to finci an,V rpsf"al'ch rleAlln~ wlth thf" pos~lbll1t.v tha! onp t.vpp 

Of\ stal't InBl,Y nt' superlM' to thp othpt'~ for, hut'rlllmr;. 

Thf" closp blBCf"l!lf"nt of thp ft'(")nt hlock to thp stBl't1np: 
!. 

11ne
l 

ln th", stanrlln~ stBl't lnay havr anvantBQ;PS f01' th"" 110 lnf"tl''''' 

hUl'(hel'. PeCBusP of thf' p:l't"at amount of mf'chanlcal skill l'f'qull'f"n t/ -
fOl' f"ffect1ve anrl consIstent hUl'dl1np:, skillerl ath1et@"s Wf't'f' us~o 

.. .' , 

.. 

"' 
J 
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AI~ !'l\lh,1~("t~. rh .. · v811(i4f,at~ ,V l!"lrlr(i ~v !=:tu{1,vlnl': thl~ pt'C'blrrn 

wl11 Nmtl'P'ut. tOW91'rl!=: h..-lplnQ' Athl!"tr~ AI"'~ eOA~hf'~ 111 !"('irir if 

thf' !=:tAnd1np: ~tAl't i~. 01' j.~ not. A wC't't,hwr,11t' Alltf't'l'"IAt,lvf' tC'l 
!,~~ 

thf' C'1'01lC'r. ~tln't fC'1' 110 mrtl'f' hm'rll~t·~. ,r;f7.. 'It,.. 

A n~f'rl t'X!'ll!'lt~ tO't'xPAnrl kn<"wlf"c1g:!' 11'" th1!=: arf'9 h,v 11'IfI'An~ 
" 

1. Ii .ne 11 ln 1 ta t 1 0 n s ~ lb!. :'3 t url y • 

l.!~l Tt WA~ d~cldf'rl t.hat ,thf" ~\lh.1f'ct~ f('ll' th1s InvfI'stlg:At1<"n 

~h()ul(j hf' hUl'<11el's of pl'C'lvlnclal C'Allh1'f'. whC'l C'ompf'tf' r~Q'ulAt'l.v 

in th!' Montl'f't91 arf"B. t ~c9use of the Vf"ry 11rn1 tf"rl nurnhf'r ('If ~u('h 

~uhJt"ct~, tht' nurnrf"!' of pBrt1C'lpnnt.s WAS flvf". 

1.LJ2 R~9("tlon tlrnf" was not Inclurlt"ri ln th .. ~tuoy, l~lnC'e 1rfal'li( ~O) 

fC\un(1 cmly El O.(l(\.' SPC'. rllfrrl'f"n("p, bt'twf"f'n stAnrllnor. Anli Cl'()Ucl"I 

f. stAl't l'f'8ct1<'ln tlmf'. 
" 

o 

1. c., pmi taUons C'Jf thp ~turi.y, 

1. ')1 J.hf! tt"stlnl2: WA~ not rl(')nr ln fl'ont ()f A C1'O\ll/O, thus ~(')mf' 

t"\f th~ motivAtion a~s()("lAtr(~ wlth An import.ant l'A(" .. , t0 wh\C'h, 

thf'!st" sUh,1E'C'ts srf" aC'ctlstolnf"d.' was tnl!'lslng~ ~OWf"Vf'Ii-i Othf"l' 

hurole!'~ W~l'f't watchinp; anrl 1t 1~ hO~14 that thi~ P<:O~~ci to b~ 
a cOlnpensat1np; façtC'l'. 

1 

1 

1. S2 fhe st\.lrly wss 11mlten to the fl:l'st 27.() Jnt'tre~ of 
"-.... 

the race, sine!' this WBS the 17;l'eatest' d lstane~ wh1ch coulrl 

be rllm~rl from clM~f" ~neup;h te pl'(')virlf" 8 p1ctUl"e 181'P'P 

e nOU>1: h for a mlll,v S 1 s, 

, . 

\ 

1 



, .. 

". 

0 

... 

~ 
] • r. [)- fi n 1 t 1 or ~ !'Pt'tn~",..r 

,'-'tanrl1ng Start: ". ~t8t't <1u1'1n~ wh1c-h t'hf" hAn(,~ of thf" Athlt"tp 

81'(' !"lot 11"1 C'('\ntach w1'th th(' ~l'('\\In'~. ~'h(' t'f"('nmmf"nrlpd hlnck 

fl'nnt t-lock. 

Crouc h ~tal't: A ~tA~'f I,i\ldn~ wt11 ct' thp hAnd~ of 

n~nt8ct w1th thf" P:l'n\~rr1.I~h!'l't" 81'f" thl'f"f" 

tht" athll"tt" 

1D8 1 n t.v pl" S 

of Cl'ouch ~t81't, f"8Ctl wl th cllffpl'f",nt block plac4"tnf"nt to thf" 

8nd hlnck plac~ment ls sUlnJnArlsf",i in rahle 1. 

, 

~ 

_'> ' f," 
athlpte 

(:,'1" 
Athle te .. 

" 

Typp of 

T'ARLY l 

St\l't 1 np; Ploc k flacemt' nt fol' thf" 
t 1 

of, Crouch ~tAl't/ 1 

1 

Dlstance b4"hlnd thp. start l np; 11np 
St81't I·'t'on t Block ~e81' Block 

Bunch It-''' 28" 

Med fum l ';" )J" 

~lonp;8ted 11'' 37" ., 

Bunch 21" ,2" 

Med lum lb" 17" 

F' l 0 np; 81:4" ci 14 " 42" 

. ' 

'? • 
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M~u,~ 110 Met!'! HU1'd1e Rac,: 

D1stance to the O.I·~t*.~ul'(ne ls 11.72 ml!!tl'es • 
• ~, 1 ...... 

There are t~ h,ul'cl1e •. 9: l-~ me tres àpart. 
~. " 

LIIst hUl'dle tll-he f1nlsh1np: 11ne ls 14.02 metres 

Hel~ht of the hurdles 1s 1.029 ~etres(3'b") 

Heaotlon T1me: .,ith1n the context of. spl'lnt1~ thls may be 

deflned as the amount of e~.psed time bet.,een ~he stimulus 

{f1r1ng of the s~rtlnp; gun), and the fil'st response of'the 

athlete. 

Clearing lli st.l'tlns Bloeks 2 '1'he .mount of tl-me ·bet.,een 

the fll'ln~ C'lf the /lun and t he a thl etes fro"t foot 1e.vl~ 

the front startlng bloek. Yor the pul'poses of th1s study. 

clear1ng the blocks wl11 be the amount of t1m. bet",en th@" 
• 
sut-jects flrs..t l'espons. to the st.l'tl~ gun(tC'l} and the 

front foot leavlng the stal'tlng bleck. \ 

Command s at lli Stal't of a Race. --- 1. lion your marks." 

2. "Set" 

). Gun ls f1re<1. 

Hold lng Perlod : The perlod of tlme for whleh it ls customary 

ta keep athletes ln the set pos1tlon prler to the flrlng of 

the stal'ting Run. Thls 18 recemmended te be 1.4 secs to 

.~ lob sec!j. (28). 

fa1se stal't: If an 8 thle te moves ln the se t posl tlen prlor 

to the firlng of the "tal't1ng p:un • 

.. 

", 

, 
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Pisgu.lifieation: An athlete 19 o1squa11f1eo from a race 

after bel~ oharp:e(; with two fAlse st.rts. 

lARO log ~. Qf ln!. BUrd 1er; l'he f11'st le~ of the athlete to 

cross !he hUl'tile and the .. leF; on wh1ch the athlete lands 

after clea1'1n~ each hurdle. 

\'rl'llin.s LeS of the HUrdler: j'he secono le~ of the athlete 

to cleal' t he hure! le • • 
r.ke-off lÂ Q[ !!l!. Hurd 1er: rhe lep: wh1ch 15 lAst te leave 

the ~round befc,re each hur(lle 1s cleal'ed. F'Or a hurdler. the 

take-off lu: 1s the SAine A~ t he tra1l1n~ le,;t. 

01splaeement:'The stra1ght I1ne c11stance between ~we points 

ln a F;1ven directlon. 

v.eloclt,Y: The t1me rate of change of d~splaoement. 

Aocelera t 1 on: The pes1 t 1 ve t1me ra te of change of veloc 1 ty. 

Deceleratlon: rhe negat1ve t1me rate of challRe of veloclty. 

1"1 t1al 'Iime: The time At which the SUb,~8Ct s f11'st response 

to the starting ~un occurs. 

\ 

~----------"""""~""""""""~""""""""""~,4~b'fl.t~~~~~ 
" :-':': ... 
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2.1 The ~ effective Crouch Sprint Start 

In 1~14, Dlckinsonlb) concluded that the bunch start 

was the most effect1ve type 0f crouch ~t.rt. 'l'he conclus1on 

was basec1 on t1me~ taken f:or clearing_thE' ~tartlnp: blocks 

and reachinp;~ point 2, yards beyond the ~t.Al'tlng I1ne. 

lüt=:tler(14).also ln 1':f~4, studled the total force 

appl1ed to the ~tArt1np: block~ fol' the bunch, medium and 

elonp;ated sprint stal't1np: posit1ons- His re~ults showed that 

A force of 14t- N)unds of f01'ce lilas appl1e~ t0 tht" blocks ln 

thf' bmnch posit10n, ~fb pounds of fOl'ce ln the medium st,lut 

position and 404 pounds of forcE' ln the elortg8teli startinp: 

posltion. Slnce the elongated start alloliled the p:reatest .., 

amoun t of force t 0 be Ci evel oped aga inst the start i np: 'blocks. 

it )las concluded that thls was the most effective start1.ng 

position. However, Henry\~) in 19~2shed SOme light On thls 

apparent contradiction. He found that subjects were able to 

clear the starting blocks ~n the least amount of time when 
~ 

the bunch startlng position was used but the sub.1ects rad 

le ss velDe 1 ty t han when the ot her s tarting posi t 10ns were 

used. so thet the initial advantage lilas qUickly lost- ~ith 

the e lon~9 t en start in~ posi t ion. the sUb,1ec ts l~ft the stal't 1 rIA 

'. 1 
block~ aftel' a longer perioe'! of Ume but w1 th ,t he p:l'eatest 

veloc 1 ty. The med 1 um st art however. a compromise be tlileen t me 
1 

two pl'eviously mentioned positions. gave the best and most 

consistent tlmes to 10 and 50 yard s • 

• "." .ne ."..,.1 •• , 

... 
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Stock(2<;) ln 1'4t-'?, SlWP0!·t~,i th~ flnrllnp:~ 0f ~nr.v. -:'he f. 
.. 

t('l 20 sni ')(l y8rd~. lt WRl~ npt~l'm1.nf"rl that wlt~'1 th~ f"lOn~f"\i 

stSl:'t ttlfl' ~8c!'lflc(ll ('If tlme 1ro ttH" r.~('C"k~ rC'1' l'0W(II!.'. l>JS5: ~t~0 

mllch to make un ln ('lrI4~r tC'l !l18tch tht" pf"l'fortnAnC(II ('If n'fi' 

tnt",~lU1r. start. 

DC'lsltlon t0 10 anl1 ~o ,val'rl~ 85: comna!'(IIcj to th!" 0tht"l" t,vpps 

" C'lf CI'ouCh start. St0ck (20) !'(IIfel're(l to thls t~'p(ll of f;tSl't AS 

the me,l~ium t,ir hlp:t~ st8rt he slso f('lune'! 1 t t0 r.p s1p:nificantly 

rhp samp hplli trup fol' H'p InPli lum sta!'t. 

~"i(('In \ 1(Y) founel thet wh!"r thp C'rnt~·p ('f .z!'8vHy 0f 
"v 

thf" DOel:v was m0V~I' Cl0SPI' to thp st91'tln~ l1nf". fastp!, tltnf'S 

It seems clear thet thp mp~ lum stal't posi tlon ls supprl('1I' 

ta the bunch end plongaterl sprint startlnp: l'osi ti0rs. ACCC''l: 111~ 

to Il'lodern reseal'cn. 

I! •••••• t:::----------~-~,---... $-_r_----... --....... , ....... - 1· 
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In lU')l. Henry and Trafton\-j) stun1ecl the veloc1ty 

curve of stlr1nt runnel'S. lIs1np: 2'i p.t' .. l'''ajors as sUb,1ects, 

in A groUl) which lncluliea no experienced trAck men. they 

t'ounll that uOi of the Acceleration took p~ace '1n the f1rst 

l ') y a rc s a no 'f '), i n the f i r s t 2 2. ya l'cl S • 

Sills ann Penn.vbaker (24) useci q University sprinters 

in t'he1r lY')t, stuely. rimes were !'ecordeel At 5 yaro intervals 

t 0 A ri 1 s tan c e 0 f l S yard s bey 0 nrl the st art i ~ li ne. Ma x 1 [TI wn 

veloe 1 t~ W8S achieveè by ) sub.1ects t-etween 15-20 yard s. 

l hetween 20-25 ysrrls and 1 betweer )0-)5 yards. 

Sil2;el'seth and Gl'lnakel' (2"':) invest1gated the influence 

"-
of foot spac1np: ln the slart1np: position on veloc1ty in spr1!'1t 

runn1ll,Q;. Lls1r.p; Zr P.E.MaJors. 1nélud1ng 4 sprinters as 

subjeets. t1mes were taken et 10, 20.10. 4C and 50 yards for 
~ 

the bunch, mecliurn ann elor~atea stal'tinp: positions. 1he 

medium starting pO$ition pl'ovideel superior times at 10, 20 

anl~ ')0 yard s. 

Best and Partridge (1) conducted tests on the 1';12t, 

C'lympic sprint champion anll found tha t maximum veloc1 ty was 

BCr ieved be tween 4'5 Bnel 50 YBrd s. 

Many, of the stuelies 1nvestigating the accelerat10n 

patterns of sprinters used subjects who were not spr1nters. 

lhe 11terature shows that the f1rst class sprinteI' continues 

ta accelerate to distances in excess of P.E.t':ajoI's. It 18 clear 

that ther~ i. 1ndividual var1ation in the paricular point 



( 
where max1mwn velocity is ach1ever. lt ls also evlrlent that 

et l~ast ~Oi of the accelerAtlon comes in the flrst JO yards. 

T'hls author has not been ar.le to trace any li terature 

ccncel'ni ng re search 1nt 0 the veloc i t Y an(i accelera t 10r 

pa t terns of hurd lers. 

z.) tteactlon llme anà sprlntlng ability 

j'Jost peopl~ are of the oplnion thet top clsss sprinters have 

very t'est reectlon times and thet this is a facto!' ln thell' 

success as sprinters. Henry~l:')showed trat • contral'y to popule"!' 

bellef. the correlation between inctlvlrlual reactldn tlrr..e ana 

e 50 yarn sprint wes O.l~. Reaction time was teken to be the 

elapsen t1me between the firlng of the startlng p:;un anl1 the 

flrst response of the runner. lt was also founel that changes 

in stal'tlnp: block position ci1d not lnflu~nce t'eact10n Ume. 

Scott(21) found a cOI'I'elation of O.2~ between the mean 

performRnce score for 60 finp:er presses fol' a g::1ven stimulus 

ann meRn performance in two dashes of 50 yanis. :1em'yanrl 

frafronl'j) 10uni1 tha~ l'eactlon timE' and ,:>0 yard sprint time 

~ave a Ù.14 correlation and conc1uded th9t l.nciivirlual 

~(jlflerences in l'eaction time can be neglecteci, except for 

very short distances, pel'haps 10 or 15 yardS et the fiost. 

La.cy(15) used P.E.Majors and College trackmen as subjects 

to investlgat~ the relationship between reaction time and 

l'unning spee'à. rleaction time was taken as being the speed of 
\ 

respons~ of each hand and foot to the sound of a buzzer. 

starting time was taken to be the amount of t1me needed to 

-------... __ ... ____ , ..... ' ..... oiIIJtllllln ... ùIllÎJlMI_ ....... ~'"' ......... .. , 
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clesr the startin~ blocks Aftel' th!!: p;un shof. Hesults showed 

thst no si,ltnif1c~nt relstionshin existeci between stal'tinp; tlme 

or reaction time for either the P.l- .MaJors or t.he Colle@;e 

t t"~ckme n. 

Payne And BlAn el' t 20) repol'teci a meen resc t 10n t ime of 

l .0<..1 sec for spl'inter') reset1en time to the startlnp: o:'!-un 

in their sfuay ana cencluded that such fest times were not 
\ 

total reaetien times but l'ather 'pre-motor pel'lol1s' of tetal 

resctien time. 

Toomssulu (2tl) a,ll:reed with Henry and 'T'raftont9) thst 

reactlon time and speeci of ~ovement are often unrelateci. Six 

sprinters runnlng a competitive 100 meÙ'e l'ace showeti reaction 

Umes ranp:1n~ from 0.13sec te 0.24 sec whl1st bein,lt very 

close in spl'lntinp: abl1ity. roomasulu thought that total 

reactioro t lmes f~ter then 0.100 sec te be lmp,bssible as the 

mAximum veloclty of the afferent and efferent nerve impulses 

vrecludecJ it. 

Ward(30) !ound that the mean l'eact10n time in the stanlllng 

start was O.O?lsec anci O.ObYsec for the crouch start. ~e 

agreed with Toomasulu and Payne and Blader that sueh a short 

time does not represent true reaction tlme. 

~o study claimed that reaction time was an important 

contl'ibutory factor in sprlntlng performance. 
1 

2.4 The 'effects of 8 Warm-~ -, ---
Hipplelll) found that a prellmlnary warm up did not 

help a group of 28 Junior High SChoel boys ta record faster 

\ 0 • ~. 
~ -, ,·------.~i~~" .... ~.~~---~---... - ...... $1il7 ... S.t ...... Illililli'.M.' _ ..... c~+ ........... :"'~ ',,' ~ 

\ 



r 

, 

o 

-~~~~~ .. ~ '" ~ 

~, ~ ~ \ 

l " . '" 
times wher. ~print1ro:r C;C YArd~. T'h~y weI'E' t1m~li 0n f1ve $~~'-

a1'ete st'l'1nt~, w1th thf> f1rst sp'1nt b~1l'l>l::' l'~>l::av(i~rl as a 

/- '--­
tt-:at t1m~s l~lrl not val'y until the fcm'th anrl fifth attempt, .~ 

whe-n tIH"V !>lowt"d clown a llttlp. n0 ('1oubt nué tO·fAti~uE'. 

cC'rt!'C'll~d wann-up anc-: w,ith rC" warrr.-ul: at aIl. T'ht" c C'n-

tl'ollf"l~ warm-ul' eor~lstl"tj of a qUA1'tt"l' mil~ JOQ:, six Dush-UDS 

and l t~n-,van~ sDl'lnts. rhf" w8rrn-up ri i~ l'lot siQ:n1ficArtly 

ups cf var,V1no:r lntf"nslty on SP~f>rl ('lf le~ J:10v~mert. Hf" found 

that a warm-ur was beneficial to this act1vlt,v. 

higr int~ns1ty warm-upl" wel'e better than moot>rate WB1'Ir.-UPS for 

Be th' 1t le' sut ili si 11.'< leQ: m~rne' nt,. 
i 

! 
It is worth notin>l:: that no stun,V clsimel' that running 

pel'formar.c~ was wôrse bt"causl" of a W81'1r-up. C;ol:le stur1if"s 
1 

rlirl:not us~ tOD class athletes anrl lt i8 quitp Dossiblp that 

thE" l~ss intpnsp pf~ orts of thl"se sub.1l"cts woulrl b~ less 

v' 
affeetpri b,v th~ lack of a waqn-up thar l'louIn th"" pxplosive 

eft ort of a top 'elass sm'lntl"}' 01' hm'dl~r. 
,. 

?5 ~prlnt Repetitions and "stigue. 

r. JeromE' ~ 1)) userl 24 trainer sni'inters as subJ~cts to 

inve st iR:ate the p1'0blem of cl e tel' ioration of pel'formanep 

caused by fatigue due to spr1ntinp: 40 yarrl s slx~es t-n 20 

minute s. rhe tlmes fol' the six sprints shower1 no siQ;nificant 

di~ferenc~ st the 0.10 l~vpl of confidpnce. An analysis was 

performerl ta fim: out whpre ln thp orcier of the six l'uns, 

J 
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tt1~ Q;r~atpst rnünbt'r 0f fa~tt'~t tim~~ ,ann slow~st tlm~s occurt'P(;. 

Start numbpl' thl'P~ hnl' tbe Q:!,patest ~Umbf'!' of Doth fast an(~ 
s10w timl'"s. !\C' pattf'l1'r.s of slow times in trial l'uns 4.5 and 

/,} 
.C' because of fati~ue, _0r faster t1.mps clue to l.ncrpaslnp: 

fal~1l1al'l t.v wl tlh thf' task wa~ i1iscovt-z:erl. 
1 

1'his would spem to lncl lcatE' that tralned subJects 

can safely und~'t·take ut) to six rElpE'titlons of sprlntin~ t0 

40 .Ysro's li ur1np; one sesslor, wl thout the factors of fst1g'" 

01' familla/rity pre jucliclnp; performancE'. 

2.6 The Stano log Start 
';'. 

Majol' John Short(21) ctevls~d the moèel'n stanrllnp; 

start fol' PA11l \ash,e South Afl'1eer worlr' class sprinter. 
o 

MaJor Short ~athel'~rl SOtn~ Interestlr.12: If1foI'l:tatlon at a ~tlonal 

Jun10r Clln1c 1r South Afrlca in 1 Q70. In his report 1t 15 

emphBsls~rl that thE' f1fl(~inp;~ wert- maot- wlthout the al(' of 

E'1f' c tl'on 1. c tlm1 nQ; li El V lee s anrl thel'~ shou1n not bE' l·pp;:n; pd 

as concluslve. (Ising orly a stanrlaro stal'tlf'lQ; bloek to support 

th~ front foot • .2r:- out- of JO sprlnt~l's Imrnec: late1y Improve~ 
~ 

the1!' 50 metre spi·t·nt tlmes by O.2sec or O.)sec.Tne l'unnen: 

spent longer ln the startinp; blocks than they cl id when thE' 

crouch start was userl. 

~" Sorne woman hurêilers found that the standIng stal't \ 

allower.1 therp ta l'each the f11'st hUI'elle ln 7 str1rles Instearl 

of the ~ strides they had been uslng wlth the crouch start. 

The stano Ing. start a1so gave a O. 2se'c or O. JséC faster tImE' 

to thf' first ~h~rr.lf'. 

\ 
\ 

)~ 
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stancllna: start. _~tails 0f thp tf'sttl'la: '111'0Cpc;tll'P Wf'l'E' n0t .:-lven. 

Surprislna:ly, lt was arlded that the athlptps l~vprtecl t0 the 

C!'0UC/' stal't ln cornpetlt10n, since t/1ey fplt selfconscious 

usins:z: the stanrlina: stal't in fl'or)t of a cl'owcl. when all thE'.t 

othel' cornpetltors we!'p~ dO",!<, in the Cl'ouct1 staI't position. 

A doctoral thesis b,v Rot1el't 1'.May • ..11'., (lf) at Louisiane 

State 1..1nivPl'sity in 1'172. compal'Po thp standlna: ancl thp crouC'h 

stertlns;z; positions in l'esponsp Ume and velocity ove!' the 
~ 

iritial 1'-, ,V9rcls 0f a l'acp. 1're sut1,1ects f0t' this stucly 

WPl'f' 2.~' ''laIes s('lpC'te,i"~ f!'('In a !'equll'e(j physlcal erlucat_lon r' 

cless in weia:r,t f.,"I·t\Jlrinl:l; af1rl lsomptl'ics. Stuoerts wlth spl'intl11,"-, 

expel'lerce wf're~~lsquallfiprl from thp stuoy. A tho1'0ua:r. 
(1 

warm-up was none t)t'ler to the testlnp;. A COl'O attacrïe() to the 

sUbjects' shorts at ore enc1 an(1 a ~kon tlmer at the other 

enn cl lsconnecterl when tre sul:1jects !lad l'ur. the !'equir~l olstarce 

and the time to thp nearest l/lOOth sec was reco!:rlerl. tlesults. 

showed l a si/2:nlflcant rHfferer,ce at the .01 lE."\lel of con-
1 

fidence in favour of the cl'ouch stal't ove!' the stenn inp: start 

in response timp (tùoek clearance). Therp was no sls:z:nlflcant 

ci ifference in veloci ty ove!' tre 15 yard course bptw~en 

trials from ttE." two star'tin/< posltloMl. J'he author 

• 
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with 

,1. frvnlf"cki (.2'7' lnv~st1g;atf"r1 trf" ('f{('~tiv('n("S~ 0f 

thF' bunch St9!'t anr. thf' stanrlinl2: start ('ln ~)f>rfol'JnAnCf' 11'"' thf' 

1'>tal't was USf"rl. 

AVf'!'a~f'cl O. j sf'cond fa1'>tf"I' whf'n stal'"'dln~ 
\ , 

upsiprE's (e,) USf"rl clnem'atoa;raph.v anrl f"lectroln,vo~l'aph.v 

to stud.v stanrllr.7; ard Cl'OIlC')-. sprlnt pPl'formancE' (jul'ino: thf' 

flrst Sf"corrl of thf' l'acf". ff"n malf" and Sf"Vf>n ff'rnalf" sub,1f"cts 

wlth sprlntlna; f"xpf'l'lf"ncf" W(,l'P USf"rl. l'hf" cl'ouch sta!'t ll;8Vf' 
( 

.sip:nifièantl,y fastf"l', timf"s at th(' .01 If'vf"l of cOY1flrlencf". 

P.h. warrl's (JO)rloctol'al thf"sls 18 thf" most rlpta1lprl 

cOlnnar1.soY1 of trf' starrlin~ aY1d croucr, sprlf't stal'ts wh1cfJ 

th1s authol' has hf"f"n arlf" to locetp. Pis sub.1f"cts Wf>l'f' 11 

L1nlvPl'sit.v tl'ack lDpn, wrosp tll:lp for thf" 100 yal'(l spI'lrt 

raY1~prl from 9.) s('corrls to 10.0 ~pconrls. subJf'cts Wf'l'f' tau'l;ht 

anrl pl'actlcf'o thf' starorling start fol' al' f'1~ht wp('k pf'l'lorl 

pl'1ol' to tpstlna;. At tf'stin~. two trials OVf"l' thE' 100 yal'rl 

COUl'se Wf"l'e takf'n fvom thf'lstanrlinp; stal,t position or onp clay, 

ami two·tl'ials from thp cl'ouch stal't position thf" npxt oay. 

rimes wel'e rf"Co!'<if"rl bY'Jneans of photo tI'arsrlucel's placerl et 

ten yarrl lntprvals throUR:hout the 100 yard l'un on lndoor 

tartan tI'ack at Indiana University. fhf" forcf"s ~enf"I'atf"rl ir 

thp startlnQ; actipn W~I'e l'f''C'OrdPci .on a InPchanisIn attachpo to' 

:"'9 1
,, ,', 
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the start1ng blocks. 

l'he f1nd ings showed that the m8an times were faster 

a t each ten yard j lntel'val of the COUI'se when· ~he stand in~ 'stal't 

was useel. Eaeh sprinter had his awn acc~lerat10n pattel'n wlth 

max1mum velocity be1ng reached between 40 'and 70 yards aftel' 

the stal't. Subjects were able to clear the blacks faster w1th 

the crouch start( 0.41 sec) than w1th the standing starqO.49sec). 

React10n time for the ~rouch start (0.069 sec) was fract10nally 

faster than fol' t.he stand ing stal'~ (O. 071 se~~ 
There was a mo~e equal distribution of ~orces when 

the stand1ng stal't was used w1th 59.71't com1ng ferm the 

front leg and 40.49( from the real' leg. The cl'ouch stal't 

showed 72.0)" c,om1ng from the front leg and 27.971, from U:e 

l'eaI' leg. 'rhe st8lnd,1ng stiu't' alloweo a larger msan horizontal 

impulse to be genera ted. re sul t1ng in subjec ts 1eav1r,g the 

blocks w1th greatar ve10clty than when the orouch star~ was used. 

Ward concluded that w1thin his study the standing start .. 
was superior to the crouch' start. He recommend ed tha t stud ies 

~ 
be d one investlganng the performanoe of the stand inp; start 

~in hurd 11ng avents. 

2.7 startipg Blooks f..2!:. the Stand lng Start 

Researcher~ (17.30) have used d~fferent startlng blacks 
1 

for the stand1n~ start than the ones normally emp10yed of the 

crouph start. TO th1s date, no study has been publlshed on 

the meri ts of var1aus ty~s of start1ng black. angles at 
, 

which the black faces shcauld he set, or val'1at 10ns ln block 

spacing • 
1 

J 1 
___ .....0.-_ 

• 
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The ortp;inal sup;~estion~ of M-.1or Shol't have beenl 

follow~rl qu1te closely. J he front bl~k 1 s placed 2" to 3 Il 

beh1nri th~ sta~t1n~ llne. to take arlvantag~ of the fact that 
\ 1 

the han(1 sart" not in C ontac t w i th the P;l'ounti. elncl the rear 

black, clepenciinp: on thE' size of the athlete us1ng it, 1s 

plaèeli be twee n ~O" t 0 24" be h1nd the front block. l'he face 

of the startinQ; block 1s larger than that of the conventional 

blacks. so more suppo.rt is prov1ded for the foot and a more 

stable 'set' position is provicled for the athlete. f'h1s 1s 

needed since the hands of the athlete are not in contact w1th 

th~ gl'ound. as 1s the case w1th the crouch stal't. 'Ttre rear 

block 1s lncl1necl at 80 rlell;rees to the horizontal anci the 

front block at an allP;le of 45 degrees. Warrl (30) modlfieci 

the ar;gle of the front bl'Ock to JO ri egree s. 

Clark (4) ciesip;neci a differen~ront block fol' the 

steno 1ng stal't and th1s was uspd with succys at the DelIas 

clympic ,clevelopment'clinic. Unt1l research is pel'formerl ln 

th1s area and one startlng black arrangement ls shawn to be 

supel'loI' to the othel's. the cholce of blocks toge ther wi th 

angulat10n of the block faces will he a matter of common 

sJnse trial and error w1th the subjects lnvolved. 

1tn-____ Iiliiiti.:==:---::-:-"7:-:~T:-:"~--:"------·------~ ---, ---., L • "", __ ~ 
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ChAPl'FH III 

~~rri0DS AND PROC~Dl~FS 

_~.l Perspect1ve of the Study 

.. 

, 

\ 
21. 

l 'h1s study was undertaken to determ1ne whether the 
. 

standing sprint stal'ting pos1 tion or the crouch ... sprlnt 

starting posl t ion w6uld prod uce better t1med. performances ) 

dur1ng the flrst 2'7 metres of a 110 metre hw'dle ceu\·se. 

l'h1s included clearance of the flrst 3'6"hlp:h hurdle at 

13.72 metl'es and the second hUl'dle at 22.86 metres, as weuln 
\, 

be the case in a regular race. 

IBta was collected by f1llDln,go; each of the f1 ve subjec t§ 

covering the course four t1mes: tw1ce from the stand 1 ne: stert 

positlon and twice from the crouch start pos1tlon. 

From the processed film. 1t was possible to celculate 

the amount of time spent ln clearing the stal'tlng blocks. 

aftel' the subject had !nane his first response to the st,art1ng 

Run. rimes we1'e calculated fol' the sub.1ects reach1n.p: the 

dlsplacement points of 1.5, 9·0. 13.72, lb.O, 22.86 andl 

27.0 metres. 

Thls daua pl'ovid ed the OP'pol·tun~ ty te see whe ther 
'\ . 

one t.ype of start was super1ole o the other. snJa if so. to 

assesJ Wher; the dlfferences began to emer,go;e. 

3·2 SUbJec ts 

rhe subjects were five male caucasien cU1'rent 

competitive hw'dlers residing in rontreel. Quebec. The age 

'" 1 



• 

o 
" 

• 

l'ange was from It"> to 24 years and the hel~hts .l'anged between 

5'8" and b'1 11 • 'l'Wo of them have represented canada in hurdling 

ev~nts and another two have l'epresentecl Quebee. The flfth 

sub,1ect 15 11kely to achleve .Quebee selection in the near future. 

Tt was deelded. that ln order to colleot the most 

valld and oonsistent data. a small sample of hlghly skl11ed 

experlenoea subJeots was preferable to a larger sample of 

ln~xpel'ienced sUbjects. The selectlo~ of subj~cts was 

addltlonally influeneed by the hl~h de~ree of meohanlcal skill 

requlred to hUI'dle et;feetively over the 1'6 11 hi~h hurdles. 
• 1 

3.3 Subjee t Prepara tion 

Durlng the six week periml prior to filming. each 

subject was taught the stand lng start. Emphasls was plaoed 

on havlng the trunk close to the horlzontal in the 'set' 

position. stabillty in the 'set' position and dliVlng off 

both feet when the startlng ~un 'Nas flred. 

l'he subjects tra1ned three or four tiBles pe~' weèk 

and lneorporatecl the pl'actice of the stand lng start lnto 

thelr regular training sohedule. Practiee of the erouch 

start was continued on a nor~al basls throughout this berlod. 

3.4 Experimental Design 
• 

Each subject was filmed pel'forming two trials 

ovel' the 27.0 metl'e course. uslng the stand lng start posl tlon 

( 
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twlcf' thp cl'C'ucr ste1't p('l~ltl(\r twlcE". 07ect' trial 

t)P .Y 0 r:'ll' trp ste!'tlr~ 111'"'f'. Il'!' fil!!: ?0N' PNiirl At 27.0 

I1Ptn's. but e!,,!,-llt101'19Jl IDRrkf'!' t)('Ists w('!'p pl C'P~ et l.:?C' 

'" ':'lptl'f'S arcl sub.~f'ct~ Wf'l'P rpqupstprl t0 t'1ell"'telr maximum 

aftE"T' c1pal'lnp: t hp sf'corcl hm'cHe. 

T'rials of trp sta1"'lrl ir~ arrl thp crouer stal't WPl'f' 

altpI'Mtpcl S('I that rC' arlvantaQ;p 01' tllsarjvarta~p wa~ 

\ 

.-:ivpn to f>ithp1' steI'tln" positlor tw elways t)plng filtnP(1 

f ln~t br lest. 

'1' 1 e-1 J.. ~ri81 2. ~l'lAL 1. T l'la 1 4 • 

SUbjPc t 1: St 8 rr: Cl'ouer ::tanrf' C!'0ucr , 

SubJpc t ? Crouc h ~ta l'''r. Cl'ouch stern ..... 

SUb.1pc t ~. St 8 rr. Crouc r Star:-, C!'('IUC h - . 
SubjE"c t 4: CI'ouCh sta rr' Cl'ouci"' Starr 

1. SUbjPc t 'i : ~t a nC1 Croucr St a l'''rl C!'ouc.h 

// r.~:~ j ~,,-. -.. - ,/ --, 
,- .-' 
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.Jeta Was t;;sthpl'PO 'st val'tous lntpn'sl~ wltrtn th~ 

:- APL~ II 

Irtervals of ~)lsp18cE':nert Sf'~ ~l!1lP fo.l' :-eta 

C01lect1or' 

1 • 

. ' Clear1ng (thP st8:rtln~ ,blocks wes ealeulatpèl fl'om te 

to the tlmf" thp front foot of thf" subjpet Ipft thE' front 

stal't 1ng bloèk. 

Thp changE' "11'1 tlme mp'aSUl'erl from to st sxo to Sxl1 st 

1. 5 mPtI'p~ shoulrl .1nrl1catp, any arlvsnts~p 'o:slnf"r1 as s r~sult 

\ 
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of the d lfferent startlng block placement us en 1'('\1' the two 

types of startlng posttlon. 

The flrst part of '",the jhUrale cOUrse from l Sxo at to 

te the second /lr.tërval term~n8tlng st Sx12' ~.O me-"':~es 

from the start lias exactly 11ke the first port ion cf a 

sprlnt race w1 th no hurd le take-of'f D'l:e'Psrat'lor. lnvlolvec: 

Interval th:ree, SxlJ' to 13.72 metrés gave the ,tim~ 

6.t 13 and lndlcaten whether eithet: of the two t;l(pes of startin~ 

posltlGn Drovlded a faster aPPl'oach th the flrst hm'elle. 

Interval fout, ~i.... to It'. 0 me tres, termina tes almos t 

exactly between the fil'st hurdle at 1(3.72 .metres a ne! the 

secona hurdle at .22.2b metres. 1'hls lnterval. consldel'ea 

ln conjunctlon 111 th the prevlous ,1nterval, provlded data 

on veIO_~i ty and aCieierat10n befo1'e 

the f1rst hurdle. 

and artel' c~e7a.a 1" e of 
Il .... 

'-
·:t:.-:-1 ' 

The fifth lnterval, Sx15' lias to the second hurd le 

at 22.60 metres. Knowlrul; the tlrne AtlS" enabled veloclty 

an~, acceleratlon at the secol'1(~ hu!-dle to be known. 

The' flnal lnterval ~16' to 21· 0 metres gave the flnal 

. tlme .6.t l0 for the course. When analysad wlthAt14 and At lS 

the ef'fec: of the secoond hurdle on velC?c~ty ànd acceleratlon 

was known; slnce Sx15 ls placed almost exactly between Sx14 

and 

\ 
~16' 

Wlth the exception of the interval ~11~ to 1.S metres, 

the 27 metre course was spl1 t up 1nOO equal lntervals of 

9.0 metres. These 1ntervals have the f'lrst and second hUI'oles 

--·-----_~ .. _~ ... --!IIII---.p.p--.. ' ............ IiIII .. m-.0 ..... = .... ; ' .... _ . __ '.c$ 
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:' • -.' Ç"> l (' ci+- " El r' A e (' f' l r ~' '3 't i Cl rat Q, l :" f' t ~'P i r t f' r v A l ~ Ar i r 

. , t l r s t l' U1r f' nt a t 10 r • 

. ' • t> l Cal:i~! B S. 

il:nir><: WAf' aeeolfplisher' utilising: two lt 'r.';, , 

';;oticr Dictun' ~al!H>1Iis, Paer, f'qUiPD~(l wi tr 

cf ll-SOr fr~:nps Df'l' sP('cr r • witr A starilitv cf Dlus 01' mirus 

r..1'irp P l'irg at "'le :;111 l '""1vPI'sity. 'r1s cortl'ol bex enable,j 

\ t ctr ca,"p'·as te be s tart."" o'· stopoee' lnril v là uall.v cr sl,"ul­

tarecusly fl'orr: ore pxtpl'ral sourcp. Tt Drovirled orp power 

SOLa'cp fo!' bot!" caInpras arr: equa1 Ipn~tr Ipaels of the sa me 

!'psistancf> ta pacr campra. T'iming li.7rt' 11:1pulsps from a :ieCl 

Lakps Lar-oratol'y millp mitp timin~ li:ht ~pnpratoI' )voriel l l-OG, 
1 

, \ 
WPI'~ sprt via the cor.trol r-ex to t'rI" lilZ:ht pmlttirlZ: niorlf"s or 

pacr camp} 8, mé~'kirl2: trI'" film et pacr 1/100 tr spcorrJ. 

~hf' campra taklnlZ: clesf' un pictul'f's of trI" SlJrirt 

" 

-
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stal't was fitted w1:r; e 25mm. lens enC1 onerstet] at 30U 

frames pel' secono ~ T'be second camera fllrr:inp; thè whole 

27.0 metre course was eauinpei1 witl': e. lOmm. lens ane: operatea 

~ 
a t 150 frames pe:' secann. 

!he fl1~ usec in the cameras was Korlak 4XK 434 black 

and wh1 te re7ersal film, in 400 foct raIls, on balanceo 

spools. 

Lii<ht conoi tians were checkerJ before eacn l'ur. wl th 

a Asahl Pentax spotmeter(lo - 21 0 
) ar" throughout the 

one session of filLling, stot1 S of f l.r am f 2.0 respectlvely 

Wel'e usee;. 
" 

J.D2 Starting BlaCKS 

.t'al' the' stand lnp; start, the fro1Jt block was the type 

oesip;rlen by ?ob C1al'lte\4) Bnc userl at the Clympic Developement 

clinic ir [911as. Ihe front foot black wes used in conJunctian 

with a f>"artins Cantabrier; Cr'ysta9.. Palace starting block as 

il1 us tra ted in d igul'e 2. An extenrl en wood e n face was bol tM 

ta e~ch of the oriR;lnal blocks ln order to increase tr.e 

surface aree supportlng the rear foot to 10" by 4"." The 

angle of the face of this black could be varier). ano during 

the prBctice pel'ioG. rD degrees ta the har12:ontel wa's founri 

ta be best. l'his enp;le wes used for the testlng session. 

The fr'ont block lias placed 2" "behlnd the start1ng line ana 

the rear black was pos1 tioned between 20" and 24" behlnd the 

(1 
.. ---.--..... -.-:.-;r-.-------........... ''''~-
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f iu;uI'e 2 Special Fl'ont Block for the Stand inQÇ Start 
used ln conjunctlon wl th the Martins 
Can tabrlan Crystal Palace 'Block . 

• 

) 
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ft l'pQ'ula"!' .AI'r~t .. block was usP~ fo~' thp c!'ouch s1.)l'irt 

sta! t. C::ut'"rcts w::pr a InPr' iurr, start. arr. block placpmpnt \'8r1pn 

fro:n bptwppr 14" t-("\ 17 " bf'hinn thp stal"tirQ: lirp fOl' thp ftort 

tlocK ar~ 1]" ta 37 " f ('1'1' th p l' f' a ly- 0 c k • 

18 1l1ust!'stp'"1 ir -i><:;Ul'P <. 

The 'ilmin'l: was donp outooors or an aIl wpathp!, t1'8ck 
, 

at "::1vel'rlale !--iQ:h Scr:ool. Plerl'efonns. ne al' tv'ortreal.Quebec. 

Markpl' 1.)OS ts wel'P placpo a t eo8C h s io e of the lane bp ing USPC1 

fol' trp tA st in.:z:. Whe n a suhJec t, v ieweri . from thp l'pal' carneors 

film1r.><:; thp wholp coursp, apppal'f'rl to pp r-ptwppn a pail' of markf'r' 

Dost~. hp was actuallv et orp cf thp chospn nisDlacement 

l'o1rts in p-f' 27 r.lf'tI'P coursp. This aI'I'anQ:pmf'rt i~ illust!'l3tpr; 

1~ fiQ:ul'f's /J,'5 RnO 6. T'Wo anriltional pC'sts Wf'I'f' placp~ at l2 
1 

mf'tres, sa that thp surjpcts woulf. mairtair maximum pffort 

bpyonci th" 27 mptl'f' film zone, thus avoi<i1ne;: ar:;.w rppolpss rjp-

celel'ation. -:'hp mal'kpr posts wel'p palntprl tlack ar.n wh1 te so 

that they woulrl t'e easlly ~ls1ble, on thp PI'OCPsspc: film. 

3.7 J:xperlmental PI'otocol. 

The hurrlles. maI'ker posts ann carnpI'as WPI'P aIl in 

POS,1tiOfl befol'e thp subjects arl'ivpc1. ;'hf' cameras wel'P loac1eod 

with f11m and set to the pI'f'vailing 11l2:ht conrHt1ons. Ll~ht 

was checkpr priOl' ta pach l'UY1, but fOl'turatply l'E'mair.prl 

constant thl'oughtout th~ spss1on. 

. -

i 

. 1 
J 
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Figure :3 The start1rur Block Placements fol' the stand lnfl: 
and the Cl'ouch Sprint Start s. 

, 
, 

\ 

10. 
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Figm'e 4 A Prac tice Run w1 th the Marker Posts in posi tion. 
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• 
Figure 5 Mal'kef' Posts as seen from beh1nd the Hear Camera. 
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T'he fl'ont camf'ra was placf'r1 at 15 ' at the side of the 

1 
stal'tinil: lin!:' as shown in fi'l:Ul'f' 5 and set ,et the rate of JOC 

• frames pel' Sf'conrl. rhe T'PBI' Icam~l'a wes placer PO' beck ft'oIn 

the first hU!'dl~ Anr set at 150 fI'Rmf'S pel' spconrl. Bath came!'es 

Wf"l'e ettacrp0 ta e~illp ~itp tirninl< ligrlt gpI"'Pl'ato!'. 1f'! ornpl' 

t0 put a mal'k on thp fHm et f'vplv 1/100 th second. ft plumb 

11ne was uSNl to make surf" that the camp!'as weI'p cOl'l'Pctl'y 

placf"d ar:<1 FI spirit level confil'lnecl thf' horizontal postior1np; 
i 

of the lens. ro rletpl'min.p rjisUIT"cP l'efel'encf's'. a lnetl'e stick 

was Plkc:!erl in a hQI'izonta.l Dos1 tion on the base of the cer:t!'e 

mal' kel' DO st. 

A black square patch of sirie 2" wes securerl to the shorts 

of each subject at the iliac Cl'E' st to ser'vp as reference point 
r 

as he passeti between each palr of markpl' posts. 

"'acb subjt!ct warmerJ up as for l'ep;ulal' compptitlon 
• 

'" befo!'" h1s trials wel'e filmeri. An é!"GF '''oriel 22. 6 mm. West 

GPrrnen stel't1np; p'un ~as uspri for startinp; purposes. A five 

minute pe!'lon of t1rneP was allowpr betWf'pn trials. DUl'lng tr1s 

l'est pel'lo~ for the subject. a lh;ht rearllng was taken. 

equtpClent chE"ckprl end the stal'tin>{ blocks ad justf'rl fol' the , 

next tr1al. 
i 

J.b ~ Anelysls. 

J. t 1 Clnematographical /lnal,ys1s of the film. 

The proc~sserl film was analyserl w1th the a1~ of a 

Vanguard Motion Analyser, Modpl M-160.Th1s resulteci in 

i .. 
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1 
the times being de€ermined for clear1np; the starting blocks 

and reachln~ each of the chosen d isplacement points throughout 

the 27 me tre course. 

).P2 statistical Ahalysls of ~ Data. 

rhe tlme measures dfCeach subject for each type of statt 

were averaged. rhe averap;ed scores of the subjects were then 

used to calculate the mean scores for the stand lng start and 
o 

crouch start perfOlfance. 

A two-way ana ysls of variance wlth repeaterl measures 
.> 

on d 1stance wils carr1ed out 1n order to ~eterm1ne the extent 

of any d 1fferenqe between the stand lng siart and the cl'ouch 

stal't performance 

A po'st hoc test of simple ma1n effects determlned at 

whlch Ume 

occ u.l'red • 

measure. statlstically slghlflcant 
\ 

. 1 

• 

rl1fference 

( 



, , , 

\ 

( 

c 

, 

l' 

J6. _ 
1 

C1-:APTER IV 

RESULJ'S 

4.1 Overv1ew. 

The mean performance times for clearing the startlng 

blocks ane! reachlng eac\ of the selected d lsplacement points 
1 

1 
fol' trials from the stand lng anCl crouch startlng posl tions. 

are recorded in :ahle III. together wlth the standard deviatlons. 

The mean performance times l'lere analysed by uftinp; a 

two l'lay analysis of variance with l'epeated measUres on the 

. dlspiacement points. As expected. th1s tl'eatment ylelded 

hlghly signlficant rllffel'ences for the d lspacement points 

tfactol' !B'. but since the mean times at the displacement 
1 

points were cumulative. thls l'las of no consequence. Of much 

greater importance l'las the signlflcant interaction between -., 
Type of Start X Displacement (~ctOl' A x Factor B ). A post 

hoc test of s~m.ple main effec ts w~s pel'fOrm\d ~n orel el' to 

ascertBln where the signlficant dlfference occurred. It 

l'las found that there was a signlflcBnt d iffertence at the 
• 

. 05 level of confidence in favow' of the cl'ouch stal't ovel' 

the stanfl ing start. ln the amount of tlme taken to clear 

the stal'ting blocks. The results of this treatment are shown 

lnPable IV. 

.. 
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!teer T'1~PS 8l'"'n :::;tar>rlaJ'r. :Jf>vla,t10nsÎ fol' th!' ~lmp 
tS'kf'D to c1p81' thp c:tar r 1r>12: P10cks er>r1 l'pech 
eacrJ 21sp1acPlDt"rt Polnt,to the T'E'al'pst 11100 th Sf'C 

:J1spleeement <::;tend 1 ng Crouch 
Polrt Srert _Start 

\ s.=:\. >'; S.0. X 

~lf'aI'ln~ Bloc ks 0.46 0.27 0·33 0.16 o .. Li 0 

1.5 me tl'f' S {,).6f 0.17 0.64 0.00 0.6E 

9·0 me trf' S 1.91 0.10 1.P6 0.16 1.F>-

1).72 mp tr" s (2. 57 0.12 2·52 0.16 2.5,'5 

H·.O lnf' t 1'f' S 3·14 0.10 ).Ok 0.16 3·11 
/ 

22.F-6 me trp s 3·F-4 0.10 J .'76 0.1,6 J.F-O 
" 

27·0mf'tl'f's 4·39 0.12 Li.30 0.16 Li·34 

4.2 Combinecl ~ fol' Clearing ttle Starting Bloeks ami 

/ Re,aening eac1\' Displacement Point 

'4.21 Cleari!}g the Start 1. nl2: Blocks (Sxo) 

stànd lnll; start . - Crouch stal't 

:Jlmp taken 0.46sec O. ))spc 

There was a sh::l"if1.cart rliffel'pnct" at thE" .05 Ifl'vpl of 

S.D. 

O.Oq 

l.O'-

0.05 

O.OF-

o. Or 

C. O~ 

0.0') 

colhfidencf' ln favour of tht" crouch stal't OVP!' thE" stanrlimr 

start. 
, 

1 
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Ar~( ·,IA? 'able fi)"!' thf' Stan'11n~ ,':::-a1''' VPl'SU8 tre 
C!'oucr: stal't. 

Sou*f' cf 
,ljaI'lat1er. 

i' 

3f>twper Ss 

Type of Ste~'t l, ".) 

ft et Blocks 
P- et 1. 5m 
A et 9.0m 
A et 1).72r:ï 
Po at le.Om 
A e+ 22 J6rn 
Po et 27·0m 

Ss \.\'1 th1!" ';l'OUrS 

...J1thin Ss 

')lsplecewpnt (,B) 

0,+ 

l 

l 
l 
1 
l 
l 
1 
l 

bD 

2' et Stan r1 1nll; start 6 
B et CI'ouch staI't t 

Stal't x ~jisplecemf'nt t 

A x B 

~ x Ss witl'-1r ";rouDs4;:" 

Sums of 
Squal'f's 

0.0'10 

O.oy 
C.004 
0.00>­
(~. 00i:. 
G.OO" 
0.G1'5 
0.020 
O. ~ 06 

l'J5·72f 

1J5·6~/J 

! 67.7;/J 
t'7·912 

0.012 

0.0)1 

~par 

Sque~.''''s 

C.090 

G.OY· 
0.004 
0.00c. 
O.OOr 
C.OOF-
O. 015 
0.020 
O.O;~ 

22.614 

Il. 297 
11.)1'} 

0.002 

0.001 

2.3~ 

t.22 
0.71 
1.27 
1. 27 
1. Jt 
é.l..Jt 
J.2' 

~4 7:- 5.04 

112'j7·2>-
1131;' .. t5 

2.CtG 

• :,01' l.~ rtf - "must equsl or f'xceecl 5.32 for 
s1gnlf.lcance st the .05 levp. 

"'01' 6.4f/nf ,~ must equel or exceerl 2.69 enri 
3.20 fOI' slgnlficence et th~ .0>25 emi .01 
leve l S !'e s pe c t 1 v e ly • 

1 

.. 

D 

> . (i ') 

< .05 

.:. 

< .0001 

< .00Q1 
< .0001 

< .025 
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( -;hpre was no s1oz:'rlflcart rj1ffel"prcp bptween tre star r 1n .. 
i • 

sD:!'1rt start Do!sltlor arorl the c:!'oucr sDrlrt sta!·t 11os1tlor 

lr thp t: 1r1p taken to r~aer 1. 5 met!'ps. 

~ Il ~L - Iv 

'1 

/ 

Stal'l· .... lroz: CI'OUC r 

S~art S+-al·t 

~ 1. Srr. 1" Sm v 

(; 6 Sxl1 Sx11- So) 1. Sm 1. Sm "" 

t 0.6tsec 0.64sec 

6 t 11 ( t ll - ta C.6tsec o. t ... se c 

Vt 4.42 rn/sec 4. b"" -r::/sec ... 
V 2.20 rn/sec 2·34 ro/spc 

, 
rn/see 2 m/spc 2 a 6·s0 7·21-

• 

1- , 
( 

,,1 



40. 

( 
f .. \ 

4. 2J~ œetres ' Sxi2 ''\. 

!nere was no S1gn1f1cant~fference between the stand1n~ 

, 

( spr1nt start nos1tior: ane thp. croucr. sprint stert positior. 
1 

i~ the ti~e taken to reacb ~.G metres . 
... 

lJa ta a t C' 
..... x12 

stand 1ng G'rouch 
start Start 

r 
'~. 

S )I.Om ~.Om 

A Sx12 ( :;'x1~ - S:xil) 7·5m 7·5m 

t L. 9? sec 1.f-6sec 
1 

A t 1 1-' !t12 1. 24 1.22sec - tu sec 

,1\ -;.7.3m/sec 7. ';l2m/se-<: 

J 6.07m/sec 6.16m/sec 

2.6c:m/sec 2 
2.66m/sec 

2 
a 

1 
J 

<' 

.iI' %$1 .. "-'- ...... , ... - ; 1 lfl 1 r rcoor ' ! ~. tan Mn 'r ... 
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4.24 13.72 metres(SxiJ' 

1here was no s1gn1ficant rl1fference between the standing 

, ,sprln. ~taI't posl t1en end the creucrl sprint start pesi t1ar 

1r the :irne taken ta reac~ 1).72 metres. 

TABLF VII 

ua ta at Sxu 

stand ing Crouch 
star t start 

.r 
13·72rn lJ·72m S 

Â Sx 1 J ( Sx 1 J - Sx12) 4.72rn 4.72m 

t 2·5?sec 2·52sec 

Ati;(tlJ- t12) O.66sec 0.6688C 

vt 6.~m/sec 6.40m/sec 

V ?17m/sec 7.17m/sec 

-1.76m/sec 
2 

-2.2Jm/sec2 a 

'" 

.. 

.\ 

h ____ ~I"'------.--... -----------------.-- ...wr: • _ '&_11" _!b.<oo<.t!.J" ~J 

/ 

j. 

l 
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4.25 lb.O metres.\Sx~4) 

There was no signif1cant d lfference between the stand lng 
',..) 

sprint start positlor and the croueh sprint start positlon 

ln the t1me tak~n to ~each lt.O metres 

S 

ÂSx14 ( Sx14- Sx13 ) 

t 

Âti4( t14- tlJ) 

1 vt 

V 

a 

T/4BLF VIII 

Data at Sxi4 

standing 
start 

lé.Om 

4.26m 

3·14sec 

O·57sec 

f'·50m/sec 

7. 5~mlBec 

).40m/sec 2 

Cl'ouch 
Start 

lE.Om 

4.28m 

3.0tsec 

O·57sec 

t.90m/sec 

7·56m/sec 
/' 

4.,42m/sec 2 
1 , 

r 

42. 
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Ihere was no sl~nlflcant dlfference between the stanHlng 
~ 

sprlln~ s~art post tien' anei the ercueh sprint stary poslt1on 

in the time taken to reach 22.t6 metres. 
\ 

t \ 
) ~,,-,v 

Stand lr.~ CI'ouch 
start Start 

S 22. é6m 22. ~6m 

~3xi 5 ( S~15- Sx14 ) 4.b6rn 4. é6m 

t J.é4sec J.76sec 

.6t15 ( t 15-t14) O.70see O.6ésec 

vt 5. } Sml sec 5·40m/sec 

V 6. 94m Isee 7.14m/see 

. -4.47rn/see 2 - 5 .14m/ seeZ' a 

1 
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4.27 27·0 metres (Sxi6) 

There was no slp;nificant differer.ce between tne standing 

sprint start position and the crouch sprint start position 

in the time iaken to reach 27.0 metr~s. 

TABL!: X 

Data at Sxi6 

-------------------------+,)~-------------------------------- ~ 

s 

Stamd ing 
start 

27·0m 

• 

~Sx16(Sxi6- Sx15 ) 4.14m 

t '4·39sec 

â t i5 (ti6- t15) 0·55sec 

Vt 9·76m/sec 

V 7·62m/sec 

a é.04m/sec 
, 

'\ 

2 

Crouch 
start .. 

27·0m 

4.14m 

4.)Osec 

O·5)sec 

lO.llm/sec 

7·751Il/ sec 

t.62m/sec 2 

__ ...JI ___ • 

44. 
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4.3Veloclty Patterns of ~ SUbjects. 

Knowln~ the tlme taken ta reach each dlsplacement polnt, 

as shawn ln flgure 7, the ve lac 1 ty at the se cl 1 splaceme nt polnts , 
was caleulaterl. ( Vt -~ - Va). The data ls 11lustrated ln 

~ ~ , 
fl>l;ure f. 'Jeloeity increases throu~hout the l'un pxeppt whf're 

the hun;les are cle9I'erl et Sxi3(13.72m) ann sx15 (22.P6m). 

The veloeity ls less at Sx15 than lt 18 at Sxl)' At pach of the 

rllsplacemp~t points Sx12(9.0m) , S~14(18.0m)' and Sx16(27.0m). 

whier are !'lot affeeterl by takp off preparation ami lanrllng 

before anrl aftel' each hurci le. lncI'easinl?; veloci ty lE ob8erven 

for trial l'uns from both the standing 8nrl the crouch startlnp; 

1 posltlons. Thls data ls l'eporterl in Table \xr. 

L •• 4 Acceler;atlon anrl beceleratlon of the SubJects. 

The acceleratlon anrl oeceleI'ation fol' trials from each 

of the startinp; positions wa~ calculaterl fol' each of the 

nispJ.acemept polnts (a - Vt - Va ). Thp rla+-a 18 reporterl in 
At 

l'able ill. At pach hUl'rlle cleal'ancp rlecelel'atlon 18 observprl • 
. 

'T'hl~ rlata ls 111ustI'Bterl fn flp;urp 'je 

/J.5 "astest TI'lal ~uns 

"our of the subjpcts achieveo thplr fastest tlmp ta 2?O!n 

wher the cI'ouch ~tal't was usen and only one achievpo h18 fastest 

tlme ta 27.0m from th~ standlng start p081tlori. 

4.6 Steps ta the f<'lrst Hurdle. 

'When the stand lng stal't was used •. three subjects used a 

.E~,," .... -=:=~.--------------~E--~;.,"~"~"--"---------------------
, , 
, 
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TABL~, ~I 

Veloei ty (rn/sec) at each Displacernent Point fol' 
1rials from thè, Stand iruz and Cl'ouch stal't Po:;; 1 tians. 

Displacement stand 1 n;2; Cl'ouch 
Point S.I't stSl't .. 

Sxil 1·5n 4.42 4. 6~ 

Sx.12 9·0m 7·73 7·92 

Sx13 l3·72m 6·57 6.40 

Sx14 lB.Om 8·50 ~.90 

Sxi5 22.~6m 5·3P 5·40 

Sx16 27·0m 9·76 10.11 

, 

f 

M estt 7' Mh 
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TABLE XII 

Acceleration/ Deceleration (m/sec2 ) at each D1splacement 
Po1nt for Tr1als from the Stand 1ng and the Crouch Sp{'1nt 
Start1n~ Pos1tion., 

~ 

D1sPlJcement Stand 1ng Crouch 
Polnt 

... 
Start Start 

Sxll 6·5 7·21-< 
,1 

Sx12 2.66 2.66 

Sx13 -1.76 -2.23 

Sx14 3,40 4.42 

Sx15 -4.47 -5·14 

Sx16 t<.04 r:. H 2 

r 

\ 

" 
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-:;(>"JPfi stl'l""~ apPl'oaCh ta the fll'st hm'dlp anrj' two subjpcts\ 

us~r' an ei.cl';ht stri'i(" approach. ",it!'. the crouc!' staI't, one 

S'..l,,~pct user a spvpr; stri(lp apP1'oach anr< trI" athp!, four slJb.1ects 

.Jiscusslor . 

.. '!1 ~l~arlnPi of thp Stay"tJing Blocks. ( 

'lhp adva~tai2;e of th1p crouc!' stey t OVP1 {r.e stand lJîv, 

sta!'t was !that 1 t àllowpr' subjects to cleal' thp stel'tlr:p; blacks 

lr a sl$?;nlflcently faster tlmp et the .05 Ipvel Çlf corflr.pnce . 

t'lay (17) fOUM, thet his subjects also cleared the y;tal tlnv, 

blocks in a sl~nlflcantl'y faster tlme wlth the CI'ouch staI't 

as compal'E,!r' ta the stBnrl ln?, staI't. v,'arrJ (JO) l'eport~(l a 0 J ) 

seconri faster mean black cleara"'cf' tlmf' fol' thp crouc/', staI'( 

as compal'p'! to thp starr1 lm!: sta" t. 

lt app"'a1'5 that th~ four point stane'" of thp crouct-. 

start allow5 sub,'f'cts ta achlf'vp. a mon' stablp, rnotlonlpss 
, . , 

'spt' position c105(,1' to ovprba]arcp than thp onp whlch 
~ 

car bp attalnpr wlth t~f' two point stance' of thf' stanrjln~ 

start 'set' posltlon;th/'!l'ety posslbly facl11tatln.cl'; faster 

clearance of thf' startlruz; blocks. 

4.'12 Hesults U ~ metI'f's. 

Thel'e was no signlficant rJ lffez'ence ln the times 

l'eCOI'oeo st 1.5 metl'es ln l'uns from the two startlng posl tians. 

Ho~eve!', the 0.1; seconrl ad ventage .of the CI'ouen sta!'t fo!' th~ 

sta!'ti~ black cleerencf! ""a8 0.4 Beconrl et 1.5 metres • 

• 

.......... ~. 
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W:3S 0 2 f f-'1/sr'C f~stF1' trar tra~ f)' trI" starr"irg sta1't. tr,p 

tact tra~ t-np fl'o!"t 8',131 tlr.~ t10ck 11'0 clo~pr tG thf' star tir.,.-

11np • 

of 1 tr,p ... l'ur. wa~ less tr.an th" !-1:ne ,.,h1ch was lost 1·r 

stal'tlr,~ blocks. so th~ c\J:'1ulati'JP timps of 0.64 sPC fOl' 

~r,p CI'OUCY, stal't a!1(] 0.6-- spc fol' trI" star r' lr;t star t ~a'JP a 

sllJht.~ut statistlcally rot slgnlflcanl- a~v~nta~p, ta tre 

Cl Que r start. 

st r.;.ü.l).72.1j...0. 22.>-1) ar'j 2'l.Ci t'1r-;t~,,,s fOl' thp tI'1al ~urs 

1 
f rom thf' stanr'lnp; arrJ tr,p CI'QUCr snr1r.t startirg; 1.J0s1 t10rl>. 

fl'OUP;f,Out thf' cou!'s~, tr,p ti:nps fOl tLP two stal'tirg; lJ()~lt1ors 

WPI'e verj close arr' tr,e !npar tl!1PS "at each rj lsplacPIDf>rt po1 rt 
\. 

slllsr.tly faVOUl'erJ tr,e CI'OUer, stal'tln"?; posltlon. 

4.71~ Veloelty Patterns 2f. ~ ,')ubjeets 

nie VPloClty pattpI'ns of the two sta! ts are almost l rjprtlcal 

aftpl' th~ 1. 5 metI'p ri lspls'cpmpnt point. ~lrep vf"locl ty wes 1.ncr~ss 

-lnp; at thp fOn'l of th", l'un. lt 18 doubtful lf maximum veloclty . 
was achlpvprj rlurlnp; thp 27.0 mpt!'p coursp. ,Slnep ~o tlrrfp InPSSUl'e 

ls knowr' b4!"yonri' thp cOUY'SP. lt ls rot posslblp ta be c P l'taln. At 

/ 
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. \ 

1 
j 



• 
'"llS'Dlace~prt V01r:<:2 r''J<: af./pctprl tv rU!''ilp c'lpa!'arcp, 'Jf"loclt.v 

) elear'anc~ anr. a subsequert ,ir:el'p8se ... ln velocltv at, trFt rj1splaeel:1p rt 

\ 
, '\ 

va1nt aftFt!' the rUl'rlle. 

Veloe1 ty at the seea!"''l ru~ 11e was less tr,ar et thp flrpt 

runile. lt appears that thé sever. or ei;;rrt stI'i~e aPPl'oadrJ te 

'r.e first hUl'rl ie allows a more pff lclent hurrile clea!'a!"'c"! tr,ar 

tr,p' carnera set at a mlnl!:Jul:1 rjlstancp of .'-0' frOl:1 thp sut,~lff"t, W!3;." 

n-::,t planrP' ta analysl'> triC' asppct of r,uY'rlllnp;. ,'l'.'" l:nag p sizp 

of thp 4'oot or tr p filT W!3S t00 small td ;vi"JI'> prp clsp ':lP~su:t'pmprt 

, ' 
hurri 11'> , tl) thf' irstart tr p tralllr':>' foot left tr-,p gr'ourrj aftel 

lanrl1.n.o; be,yoM thp r:y!'rl~P. " ' . " , ~ 

'T'h~ SCle>l1tlfically colle'c'tp,: 'Jata r10es 'l'1,jl~ate the reprj 

fol' skll1full hur111inp; technique, in ordpY' to 'nlrl-nlsp the v p loclty 

rjecl'ease at eacln hÙ!'rj le -clearance. 

4·75 Accelenlt10n ~ uecelel'atlon of lli $ubjécts. 

At the fit'st hunlle. c1ecele·'t'at1on of - 1.76 m/ae~2 fl'om 

tbe stanrl1n~' start was less the!"' th!" - 2.23 m/sec Z of thf' cY'ouer 
/ . 

start trials. "Th1s was cons1st~lnt "'1-th th". rlata st tr.e S"Pconri 

hUl'rlle. "'l'lere rleceleI'stion fo'Y' stsnr11np; stal't trials wa,- 4. 14'1"rn/ spc c. -. 
"as compsI'eri ta - 5.],.4 :n/s~c? fol' th.- crouc!' ~ta!'t. "j:'h1s se~InS to 

rl~monstl'at!" that hurrlle c leaT'sncf" froln the F;tan"l1n~ start POST tlor, ( 

1 ••••• Ii::----~--~ ----~-_~-----------... , ...... - ........... ---... è\-)~-"'~ '" J~ .. ,~. ~ i. n/~_ - _::riJ. 
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,r,L.:'!):'l-1rvll rrJwP'JPI. 8ft .. " P8~r rUl'ri} .. "'1~8~'8rr:p. 
~, '\ 

8r:r:p]p·~tjr~[ +,r, +:I-,p ~<Jrt, ':1~r)}3r:p;rIPLt-, r,o,lrt 1<; ';""P3tp" fl'(;ir 

t r ?'I.(, l'Jfltr'pr, f r 'Ji,. tr,'" r:"()ur:r r:rJ/'lr l t, ~t3' t1rv [,r)r;l' 11')[. 'r,,,, 
• 

, " , . 

,tn'lr:tlr::.q])y r:1p'r,tflr:8r t, r'lffpf'pnr:p h .. t,wppr' tr,P +,wn tj[JPr; . ( 
(}f r:tt:lf't 1r thp t111J~ tl'3k~r t,r) t'~9r:h ,/r;.() m~tf'pr,. 

'r .. l'p. lr, t:lLfJ thp. prJror,1bl11t.ï th~t 8 t91)",\hl/'!t P Inay~ 

l',r~'Jp Hlr)!· .. sutr:fI!r;r; wl th the r;t~nrj 1N.~ F:\ l'3rt th9Y1 wl th \ hl' Ct (JIJel', 

l3t9f't. ')1)['1 r.'" tt,/'! t!'81r~ n", perl 'Jrj ~.Jp.fciI'e tfl!t3t1rw. th1" on" 

rnJb.1p.r:t rjp.r:1 r je r j tr) ur,~ the r;tarvi1rw F-t9rt 1r: c'loInpp.t1tl0·n er,rj wa~ 

hl r; rJfI! 13 t t 1 In... l'h.. t l' 1 B l l'U ri 1 ri t,. Il t 1 n:T 

1 

~~""""",,~~ __ ~r _____ ~ ........................ __ .... __ ... n •• ~ .... --~_ ... ---------.-.~~ ___ ~.-_~*~--~--
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il, TI 3te [J'I' t0 t""Je ~11 st 
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Jt wa~ t,r,rJl)p'ht tr,l'lt tr,p' fr'("Jr't star'tll'1:;: h10~k T)18~"!mprt, 
\ 

:::lr'~p lt w~r:: ~lf);:'''' t0 trI" r::taltirv 11ne, rnl::rr,t faclL~tatp 
• 

{.;I !':l~f")()thp" P8r::l~} qnrJ fl'lf:tp~ at.Jl~r()aCr, t0 thp flI;FJt hUlrilp., 

1 
:rJp. Rub.1p.cts ap;r'p'p'rj that thp. 9lJTJ1'oa~h fp.lt to te pasl"!!' , 

G,t9rtlrll; h10cy.F.: whp.n trp. ~tanrJ1n;.r "tal't il'> USp.rl. 
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n,e PU! }Jose of this stb'1.Y waF to fJetellnil1e whet'lp.I 

CIOUCr, stJl'int 5tsrt posit1or·.allow~(1 a supeJ'ior peY'fol'rnar:ce 

O'Jel' th" initial 2(.(; rnety'ps of a rnen's llu metl'p hiR;h r:uy'rjlp 

C()Ul'S~ • 

A comparison wg~ ('jon'" or the emount of time teKpn to 

cl,..gy' tl'j'" stel't1r,p; blockF. I3Inri t(') J'pech tr,e rjisplacpment IJoints 
, 

()f 1. )', 'j.v, 1'j.'12, V-.u, 22.--f; anr~ 2'1.0 lIlPt!'#"sf. 

"hp Flub~ectt=: w,"y'''' fiv" caucasian, curT'/!''îtly c(')mp,..tltlv,.. 

hurril,..]'s I)f provinciRl ca11r)],..> 

sta.rt am Pl ecticerj it fol' a s1x wp.ek pe1'1od pY'io]' ta te'st1n~ • 

... 
BoL r;laz'k (4) wes user! 1n c r"JrJjunct1or: with a Martin's (:Iystal 

i-'Slace Cantabr1an black. :'he real' black was "':xtenr~erj ta 10"/4 ft 

to pI'OV 1(j e be ttey' support fol' the foot. "he front block WeB 

placer! 2" beh1nrJ the Rtartimr, line and the l'pal' black ?CJ/I tc..! 

24/1 beh1nrj the front block. (jppenr11m:r; on the s1ze of the sur .)ect. 

An Arnett block WaB useri for the cl'ouch staJ't w1 th tlle 

,front black be1np;' betwppn 14/1~" bf>h1nr1 th,.. staJ't1mr linp 

and th .. Y'eat' block 33" to 37 !' beh1nr1 the staJ't1nlil; llne. 

( rh,. t p stlnlil; waS r10ne ln on#" s#"sslon of fl1mlnp; on an 

)outr!ooJ' aIl wpathfOl' track. !'11mlnP;"wa~ accompllsr!eri by uslnlil; 

" 

" 
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ar'1 ccuIrl bp sta! tp.r1 arr~ stupT.Jpr" s1multar,eousl.v 1)" 

. 
ir r l1J1r1uallV f!om 0r'" p.7tpl'r'8l s')'Jr(!p.. (r.e caL":Pl'a W8S 

block cl~sI'arcp. ~'t,1'! SPCOrïrj cal'!P!'S was D18ceri ~O' t,ack from 

th" si r ip cf tr,p f ll'st r,urnle 8nr' took p1ctures of th"! wtole 

1'(.0 jnetrps T'ur st 15G frames per' seconrl. A Rer-j Lakes 

LaLol'atory Jv"1lle :'1te t1w1r,>I; l1 .... ht ;'er.eratoI' IlLaJ'ked the f1lm 

et evel'y 1/100th of a second. 

r..acrJ subject perfGII'lOerl ttwo 27.0 me tre !'ur,s fl'Oill the 

star.d lnp', stSl't pos1 Uor, anrl two fI'OID the ttroucr, start1np', 

!)oslt1on. 'jhe plocessed film was anal'yse~ wlth S 'Jan~ual'(l 

'''ot1on Analyser. 'T'hls l'esulterl 1n 'times belm:r rjeteY'm1J'1eo 
• 

r)o1nt~ of 1.5. 'j.O. 1).'12. li--'\Û

r 
??.~I;, an(1 ?'1.0 IDp.t!es. 

A two way anal.vs18 of v9r1ance w1th l'pppaterj messUl'PS 

or ri1stsncfl! wsr. can'1erl 0Ut 1r' or,,"!' to r1ptenn1ne thp extpr.t 

bf the ri 1ff en'!ncl'! betw~en the stand 1n~ am c!'ouch start 

pez'fol'mance. A post hoc 1;~st of s1mple 11181rJ effects rletl'!I'w1nerl 

at what t1me meaBU1'p' the stat1stlcally s1~n1r1cant 

ri 1ffe!'er~es occure.rl. 

at 

lt was founrl that thel'e was a e1~n1f.1"c,nt rllffp.I'ence 

the .05 level of conf1nence in fevout' of ~h; cl'ouch start 

OVP.l' the stanrl1np; start in the amount of time taken to cleal' the 

.. 
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startlr"p: blocks. lhere was ro slp;n1flcant r; lff el'ence ln tlmerj 

performar;ce 4lt 2'1.0 metres 01' at any other selecterl dlsplacement 

pOint. , 

Veloclty sr,oweo an expecten decrease at' each hurrlle 

clea!'f'lnce anfJ s subsequent lncrease a the rllsolacement points . 
not affecterl by take-off preparation ano lanrli~. I./eloclty 

wes sl'liShtl,y lO'oIip.f at the secon<l rUl"r:le thar st the fll'st r 
1 

':;reat,est veloelty carne at the enrl of the 27.0 metl'e course. 

)-our of fhe subjp.cts rllri thelr fastest l'un from the crouch 

stsrt posi tlon ann only one from the stahrllnsz: start posl tion. 

; hl'ee subjects wel'e able ta approach the firBt hunl1p. ln sever 

strlf1es when tr,e stand l~ star.J( was user! !lB comparerl ta one 

whe n trie crouer, s tart was used. However. Ahl,s ~ id 

1 n the stand 1np: s tal't sz: 1 v 11"lR' a faB te l' t~' a t the 

.lit beeause of t"e S1gn1f1cantlY)Ong eI' time 

startl~ blocks. 

f 
takE"n to 

not l'esult 

fiI'st hurrJle. 

clear the. 

1 hou.a;h the crouch startlnp: pos1 t10n rl1'j ~l ve a sl~n1f1cantly 

faster block clearance t1me. the anvantage was not mainta1nen 
) 

anri at aIl' other r11splacement pOlnts there was no slp;r1f1cant 

rj1.fference in tlmerl performance from the two stal't1n,c;ç pos1t10ns. 

5.2 Conclusions ... 
W1 th1n th~ confines and 11m1 tat10ns of th1s sturly. thp 

'follow1ng conclusions seem justified. , 
5·21 Ihere ls no s1~nlflcant rl1fference between the tlme 

1 
taken to reach 27.0 metres of the mens hl~h hurrlle course 

when tne stan<11ng sprin; start posl t~on anrJ the cl'ouch spl'lnt 

start posl tian are useel. 
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.. 

5·22 -he time taken to clear' the stai·tln~ block. once the 

flrst l'eponse to the p;un has beer made. 15 slgnlflcantly 

, ... 

Iowel' fol' the cl'ouch start as comparen to the standing st8.l't. 

5.2~ .here ls no slgnlflcant rlifference betweén the tlmes 

taken to l'eacn the rllsplacement points of 1.5. ~.O. 1).72. 

H~.ù anrj 2;,:..-'6 metres whethel' the stamln.g stal't 01' the CI'ouch 

sprint stal't Is usen. 

5.24 Jhe stanolnp; stal't can be consll1ered as an acceptable 
,., , 

al te l'na tl ve staI'tlnp; posl jl0n to the crouch sprint stal't. 

rhe riecls10n whether 01' not to ,us*! It wIll be an lnnlvlrlual 

one on the part of the athlet~ concernerj. artel' h1a plutlcula!' 

abl11tles have been taken lnto conslrJeratlon. 

5· J kecommen(jatlons 

lhe followlng recouunennatloris al'e lnàt1P. fOI' fUl'ther stU(:y. 

5.)1 A stlldy shoult1 b~ cf one c'ompaI'ln~ the stapd lng atart 

pel'oI'llIance tlme glven by the ClaI'k ,black userl ln thla sturly 

and a Leflar J-ilghback Block shown ln fIgure 10. 

5. J2 The standing Btert perrOl'mance and the' CI'ouch start 

perfoI'mance of a sample of subjeets over 6'1". in he1p;ht shoul<i-

be compal'ed 141 th the performance of a subject semple whose 

he1ght 18 uncier 5'10". .... 
1 \ 

5.J3A sturly should be done 0" the emount of time taken to 

oIes!' each hUI'ri le 1n the mens 110 tnetr-~ hurc11e l'ace. 

5. 34 s~and ing sprint stal't stur11ed should be unrler'taken 

.using women sUbJects. 

/ 
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1 

1 
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THE \HIGHBACK BLOCK 

" 

(. f"lgui'e 10. The Hlghback Leflat' Block. 

" 
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J ( we t l' e IÔ ) 1·5 'j • Ci ·1 j. 71:: 11.0 1::2.' f> ~(.O A 
â ::'(lnI~tl":~s) 1.5 '1. 5 I~ • 7 ~ 4.2 r, I~ • ' () I~ • 11. 

t ( sec) O. ()I 1. 'jL ? • 5'1 ') .11. ). ,of. I~ • j' 1 

ât(sec) U. (y 1 • t: I~ O. 0) 0·5'9 0.'lU 0·5? 
vt(l1J!sec) 4.42 '/. ( j ()·57 1 • 50 50 )1- ') • '1 f, 

V(m!ser!') %.20 6.0'l 7.17 7.5 /• f;.'jl. 7.62 

a(11l!Bec 2 ) 6·5U 2. Gr -1·7(-; ).40 -4.4 ( 1 .04 

]. 

" , Crouch staI't 

S ( me t t'Po S ) 1.5 rj.o 1).'12 li .0 û.U) 2'/.0 

1 â,';(metI'es) 1. 5 (·5 J~ • 7 t' J~. 2" 1 •• 1"; f) 41 14 

Cl t ( 8~C ) o • f)/+ l . 't- fJ /. • 51:' j • ()" ).,/(/ 1.,. • j r; 
! 

â't(sei) (). fA 1.(-'! () • f>f) () • 5'1 0. () l' U·5J 

Vt(w/sec) 1 •• 0 f.'}'; f.J • 1. (J ' .• 1 () 5. 1.0 10.11 

VI m/sec ) ~ • jl. () • If; (.1'1 '1. 5(; '1 • 11. 'I.('j~ 

a (m/Rec~) '1 • ~" !. • f.; l, -I"n ' •• I~ ~ -5·1'+ " . ,~ ~ 
>-, 
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an'l C1'ouch HI;I'1rlt etlJll' ti rlp 
~----

positions. 

.. 

( J 

!!"!f--:---f------......... IIi!I!I"' ............... __ .... ___ ... _, ____ ....... _ .. ""'t~ ... ,/ -'"'U. ...... t..v..,,~..#t'."'~_IttIif ...... 
,~# 1 


