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ABSTRACT ' y
This atudy investigated ths nomparitive merits of the
standing aprint atart and the crouch sprint start,when used

by male hurdle competitoras.

4

mte was collected by means of oclnematography.uaing two

synohronised Loocam motion ploture cameras to film five

&

provinclial hurdlers performing two trial 27.0 metre runa

from each of the two starting positions.

®

when subjected to ANOVARand pgst\H63~§iehn1quds. the
mean perrormincc scorer indicated yhat there was a sixgnifioant
difference at the .05 level of confidence, in favour of the
crouch start over'the atanding start, in the amount of time
taken to clear tha starting blocka. Thers ;na no other
aignifiolnt differance between the two types of start, for
any othar tima measure r’cordcd. up to end inoluding 27.0

{
lnetres.
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, C{t‘tie etude examine la valeur v;ht,lw des
noslltimxs de de'gn-t du 'sprint', soit le départ debout
og le déopnt't accroupl, que les coureurs m'nr;nont dAns

. Ilea'oo&?n‘scs41'5!»613m015¥ (catagorie hommas).
) o “hes donnes t‘m*;pt 1'3cu'elllles au moivon de la
. F{ cinématographie (10\13' CAMAYAR de oinéma syno‘mw(sos
' ' locam filmérent einq coureurs de hales de la provinee, de
E_ Québec lo.rs de deux courses d'oss:ni de 27 ;n)t,f"es ou g
g’ _ figurait chacune «403 deux positions de depart.
&- 3 / . l: mny’anna des resultats obhtenur, lorsque saumise
%\ aux techniques ANCVAR ot ﬁp’ost. h_oL & un niveau de confiance

deﬁ.o‘s. indiqualit une diftérence significative en faveur

. ' ' du niparfuccronpi qun?t, au temps mis a quitter la liﬁno\
. :
: de départ.
. 11 ‘n;y eut Pags de «11r1éx~en“ce‘ sianificative entre
;, ’ ’ leas deux typbas de d€part pour tout autre masure
Yoo, - om'egiatjx'éo' jusq'a 27 metre inclus. l '
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LTS&T (O  ABPRRFVIATIONS.
o | ‘ | .

s . Displacement.

- Nieplacement during a timed interval.
. t 'tme from the F?-rt. |
At NDuration of a timed interval.
Vvt ~Veloelity at {he and of each timed’interval.
. v Average valocity during the timed interval.
Vo Vt of tha previous timed Interval. .
a Accaleration. . .
Syo Initial horizontal dlapiacamaﬁf.
Rxpl Horirzontal dlsﬁincomont to the ?nJ of the first interval.
" Sx12 "~ Horirzontal displacement to the end of the second interval.
to | Inj\tial time™ )
. til Change in time acfoss the first interval. .
. ty, . - Change 1in time ncrossithe second interval.
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INTHODUC " TON
1.1 hMature ani Scope of the Problem. R

A photo of the men's 100 metrve ghrint final at the first
Clympilad in 114t shows that both thg crouch and the standlngt
starts were used.(31) Ry 1906, even runners 16 the 400 metve
race, with one exception, were :ging the crouch start. Sinece’
then, untll very recently., the crouch start has been ussd in
all sprint and hurdle races of any importhnce. )

Interest in the standlgg\start was rekinaled when Paul
Nash, a South African sprinter, recorded a 10.1sec time whilst
using the standing start. "wo dunior Interscholastic nurdlers
weé% able to improve thelr 50 metre times by O.bsec'and O.2sec
at their first exposure po the standing ;favt téchnique.

M;ny sprint andi hurdle races ar? won Ey a small margin
and it 1s not unusual for a photo of the finlsh to be consulted
beforse a winner can be declared. rTherefore, minute advantages
aqsume great lmportance in these athletic events.

When the crouch start is used, the average slzed athlete
will have his front foot‘between 14" and lﬁ"vbohlnd the startlng‘
line., This is necessary in order to leave space tO place the

handis on the track, without theam baing on or over the starting

line.




3

‘ With the standing start, since the hands are not in contact
with the ground, the athlete can have his front foot Jjust Z'L
behina the startigg line. therefore, before the gun 1s fired
to stért~§he race, the athlete using the étannln@ start has

ﬂ an aidvantage of between 12t andi lo" over oppenents using the
crouchk start. 'hie advantage 1s doubly useful in erdﬂe races.
Only tall athletes are able to reach the first hurdle of the
mens 110 metre hurdile race in seven strioes from the crouch
starting position, without undue stretching andi loss of stride
cadence resulting in loss of veloclfg. 1t 1s possible that block

placement of the standing start., because the front foot s so

= muelk nearer to the starting line, will allow more athletes tlo
. -~ v
. reach the filrst hurdle ir seven strides. g/ﬂ
‘ A right dominant sprinter or hurdler will have the right

leg as the vear lexg in the sprint start. However, the right
dominant huydler uses the loft leg as thea leadins leg in the
hurdfigg action. If he is to do both these things, the seven
stride gapproach to the first hﬁrdle must be used. When the elight
etride approach is used, hdrdlera‘ reverse the legs in the sprint
starting position, rather than chahge the leadina lec in the
hurdling: action. } |
ward (30) in a stuiy of the 100 vard sprint race, found
3 that the front leg in the crouch start positiocn contributed {ﬁx

t

72.03% of the total horizontal impulse and 539.71% when the

standing start was used. Thls data lndicates that it \\‘:k

-

o
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1s betten

" of his chodece forward in tHé starting position, so as to

~
.

h;)ahle to achleve maximun foree application aannst the

‘ sfarting blocks.

L2

- Accgigiine to v.wecker and \.PFy(?)-perfoct trurk

poaition for the sprint start lies betwean the body positions
- attalned Iin the 'set'phase «of the standing and the crouch

. start position&. The crouch start requires the athlete to

'

raise his trunk, whilst the standing start requires the
; X

trunk to be lowered ., Nelther start car provide the perfect
body position. At this tipme there 1s no sclentific eviderce
avallable as to which method is better for the 110 metre

hurdler. »

c 1.2 Statement of the Problen. -
The purpose of this study was to determine whether
thekstanding start, when compared to the crouch start,
)

allowed a superior verformance over the initlal 27 metres \

of a 110 metre hirh hurdle course. J
fhe study compared the amount of time tgkon to‘clpar }'
the stavtine blocks, after the subject made his initial

regponse to the startine cur, for each type of start. Times /

. . |
] were taken at the displacement points of 1.5, 9.0, 13.72 g
\ ) .
(first hurdle), 1R.0, 22.864 (second hurdle) and 27.0 metres. |
Mull Hypothesis: -
- d rhat there would be no significant difference
) . ' in the time taken to reach 27 metres in the
( men's 110 metre high hurdle race when the
@
? ‘ —
. 3
M - it T e e . — ——— -

o VN



standing and the orguch start are used. Acceptahce
‘j £ or vejectiog of this problem will be at the .05 level
- ‘ - .
of confidence.

Sub-Problems tested

1. That there would he no sianificant difference in the

P

times taken to ¢lear the starting bhlocks, once the
firset response to the starting run hqs heen made,
whethey the standing or the crouch start 1= used.

-

- 2. lheve would bhe no sianificant diffevence in the time
- taken to reach the dtsplacement points of 1.5, «.0,
13.72, 18.0:and 22.86 metrewe whether the standing
or the crouch start 1s used.
1.3 Rationale
dince 1933, whonﬁwii:jr & Hayden (29) compared the starting
times of runners .using hoY€s in the track, with the starting
times of runners using séartlna blocks, many aspects of sprint
starting, including variations of block placement(6,8,10,14,19,22,
25), have been resea;ohed most thoroughly. The start is just as
crucial in the 110 metres‘hurdle race as it is in the 100
metres'sprint race. Nevertheless, thlis author has not been able
to find any research dealina with the possibility thgg one tybve
of\start may be superior to the others for, hurdline.
The close placement of ﬁhe front block to the starting
v d line in the standinc start maylhavp advantaces for th; 110 metvye

hurdler. PRecause of the great amount of mechanical skill required

for effective and consistent hurdling, skilled athletes were used

-x““ \ . w
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- these subjects are accustomed, was missinVK kowever; other

~
14

.
s

as suhjiects. The v911anr9 vielded i*v studvine this problem

will rontritute towardes helpine athletes ard coaihes hecide i

the standing start s, or s not, a worthwhile alternative to

-

the crouek start for 110 metre hurdlers.

A need exsists to’oxpnnd kKnowledge In this area by means

of sclentifie rasearch.

l.4 Delimitations of the Study.

-

1

1.41 1t was decided that -the subjects for this investigation

should be hurdlers of provincial cealibhre, who compete recularly

in the Montreal arvea.:Because of the very limited number of =such

subhjects, the number of participants was flve.

1.42 Reaction time was not included in the study.,

since ward (30) .

found only a 0.00. sec. difference hetween standine and crouch

start reaction tinme.

1.5 Limitations of the Study.

1.51 the testine was not done in front of a crowd,

thus s=some

of the motivation associated with an important race, to which |

hurdlers were watching and it is hoped that this p?oéed to be
|

a compensating fac€or.

1.52 The study was

the race,

be filmed

enouzh

for

limited to the first 27.0 metres of

- \
since this was the greatestr distance which could

from close enough to provide

analysis.

a plcture

larce

<
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1.6 Definitior of lerms™<
Standing Start: A start during which the handis of the athlete
are not in onnra&t with the xround. The recommended bhlock
placement for the start 1s to have the front block 2" behind
the starting line and the rear block 20" to ol behind the % )

rfront block. - .

Crouch Start: A star! 'during whict the hands of the athlete

are in ocontact with the ground.%(horo are three main types

of crouch start, each with different block pleacement to the

+

othetr two (6). They arve the Runch, Medlum and Floncated .Starts
9

snd block placement is summarised in rable 1.

TARLK 1
Re comme nded Srirring Rlock Placement for the 4
. . ¢ / |
Three Types of !Crouch Start/v l
o’ l |
k\‘ Ty pe of NDistance behind the starting line ' ;
Start “ront Rlock Rear Block -
Bunch 18w 28n
SrEN Med Lun 15" | 33
athlete
rlongated 11n 37,
Bunch 21" 32n
611w Med fun len 37n
athlete, .
Flongated 1yn u2n

N




Mans 1l0 Metre Hurdle Racg-

Distance to the tix&t rurdle is 13.72 metres.
Thers are tqﬁ huxdleb 9% }b metres apart.

last hurdle r.vhe finishing line 1s 1l4.02 metres
Height of the hurdlas is 1.029"&etres(3'b")
5ga6tlon Iime: within the context of_sprintiné thls may be
defined as the amount of elapsed t{me bpetween the stimulus
(firing of the sgarting gun), and the first response of* the
athlete. /
Clearing the Starting Blocks: The amount of time ‘between )

-~

the firing of the gun and ths athletes front foot leaving

the front starting block. For the purposes of this study., -

:ﬁaaring the blocks will be the amount of time between the

subjects first response to the starting gun(to) and the

y
front foot leaving the starting block. |

commands at the Start of a Race« 1l."on your marks."

e

2. "Sﬁt"
3. Gun is fired.

Holding Period:The period of time for which it 1s customary

to keep athletes in the set position prior to the firing of
the starting gun. This 1is recommended to be 1.4 secs to /

/

l.6 secs (28). \

False Start: If an athlete moves in ths set position prior

te the firing of the gtarting gun.

2,

.k ) . . W" DU GO AN R il

o



‘: ggsguallficatign: An athlete 15 disqualified from & race

| after being charged with two false starts.
Leading Leg-of the Hurdler: I'he first leg of the athlete to
cross the hurdle and the -leg on which the athlete lands
after clearing sach hurdle.
'ralling leg of the Hurdler: The sscond leg of the athlete
to clear the hurdle.

Take-off L!k of the Hurdler: The lez which is last to leave

the ground befcre each hurdle is cleared. For a hurdler, the

take-of I lex 1s the same as the tralling lex.

Displacement: The straight line distance between two polnts

in a given direction.
Velocity: The time rate of change of d}splasement-

‘ Accelesration:The positive time rate of change of velocity. ,

Deceleration: The negative time rate of change of velocity.

Initial Time: The time at which the subjects first response

to the starting cun occurs. \\§ ) ~C_

g
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2.1 The most effective Crouch Sprint Start

In 1934, Dickinson(b) concluded that the bunch start
was the most effective type of crouch start. The conclusion
was based on times taken for clearing.the starting blocks
and reachingm point 2¢ yards beyond the starting line.

Kistler(l4),als0 in 1934, studied the total force
applied to the starting blocks for the bunéh. medium and-
elongated sprint starting positions. His recsults showed that
a force of 13Ut pounds of force was applied to the blocks in
the buméh vosition, 3r6 pounds of force in the medium start
poélrion and 404 vpounds of force in the elorigated starting
position. Since the elongated start allowed the greatgst
amount of force to be developed agalnst the srarring'élocks.
it was concluded that this was the most effective starting
position. Howevér\ RHenryi(t) in 19652shed some light or this

apparent contradiction. He found that subjects weare able to

clear the starting blocks in the least amount of time when

{%e bunch stafting position was used but the subjects rad &h
less velocity than when the other starting positions were 1
used, so that the initial advantage was quickly lost. With

the elongated sp?rtlng position, the subjects lﬁft the starting
blocks after a longer period of time but with the greatest
velocity. The medium start however, & compromlise bftween the

two previously mentioned positions, gave the best and most

consistent times to 10 and 50 yards.

:
%

e . W




Stock(25) In 192, subvported the findings odeonry. The
medium start was found to be superior to the other positions
to 20 and S50 yards. 1t was cetermined that with the elons&xed
start the sacrifice of time ir the b#ooks for vower, wWaS };o
much to make urn in order to metch the performa%ce of tre
mecium start. -t
Menely and ?osemle;(ldi corsideren a variatior of the
merium start and referres to 1t as the hynerextenaed voslition.
Rloek spacing was the same as for the me~ium start excent
that the front block was movea 88 cleose to the starting lire
as was possible. This hac the effect of forcing tre 1ips irte
a hlgher vesition. Uéing I irexperiences subjects, a
sicnificant difference was found in favour of tbe hyverextennod'
position to 10 ano 0 yards as comvared to the other types
of croueh start. Stock (20) referred to this type of start as
the m;ndum hip high start he glso found it te be significantly
superior to the bunch ano elongated starts to "0 ana 40 yaris.
"he same held true for tre medium start.
d?kﬂon {10) found thér wher the centre of &ravity of
the bodv we; mover closer to the starting line, faster times
were gchlieved by 4 University sovrinters. The bloeks wvlacen
closer to the starting line m@ne the-start similar to the
typerextenaed start used ir the Menely and Hosemlier stucy(19)
It seems clear that the mecdium start positicon is superior

-

to the burich and elongated sprint starting positiors accorair®

+

t0o modern resesrch.

.~ R}
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c.< pccelevation patterns of Sprinters

In 1951, Henry and Trafton@@) stuadied the velocity
curve of sprint runnérs- Using {5 P.r. Malors as subjects,
in a grouv which included no experienced track men, they
touna that Y0¥ of the acceleration took place+in the first
1y yares and v5% in tée first 22 yards.

Sills ;nd Pennybaker (24) used G University sprinters
in their 1956 study. Times ware recorded at 5 yard intervals
to a distance of 35 yards beyond Fhe starting line. Maximum
velocit% was achieved by 5 subjects between 15—20 yards,

3 hetween zo-aé vards and 1 betweer 30-35 yards.

Sigerseth and Grinaker (Z.2) investigated the influence
of foot spating in\the siarting position on velocity in sprint
running. Using <2t P.E.Majors, iné¢luding 4 sprinters as
subjects, times were taken at 1C, 20,30, 4C and 50 yards for
the bhnch, medium ana elorgatea starting pigitlons. The
medium starting position provided superior times at 10, <20
and 50 yards.

Best and Partridge(l) conducted tests on the 1ly2:r
Clympic sprint champlon ana found that maximunm velocity was
acrhieved between 45 and 50 yards. )

Many of the studles investigating the acceleration
patterns of sprinters used subjects who were not sprinters.
lIhe literature shows that the first class sprinter continues

to accelerate to distances in excess of P.F.Majors. It is clear

that there 1§ individual variatlon in the paricular point

£




where maximum velocity i1s achleved. It is alsc evident that
at least <Y0f of the acceleration comes in the first 30 yards.

This autﬁor has not been ahble to trace any literature
ccnecerning research into the velocity and acceleratior
patterns of hurdlers.

<.3 3eaction 1ime and Sprinting ability

MOSt peoplg are of the opinion that top clsss sprinters have
very fast reaction times and that this is a factor in their
success as sprinters. Henry(t)showed trat , contrary to popular
belief, the correlation betwsen individual reaction time ana
a 50 yara svrint was (0.1l-. Reaction time was taken to be the
elapsea time b;tween the firing of the starting gun ana the
first response of the runner. It was also found that changes
in starting block position did not infludnce Yeaction time.
Seott(2l) found a correlation of 0.2- between the mean
performance score for 60 finger presses for a given stimulus
and mean performance in two dashes of 50 yards. Yenry and
Trafron(y) tound that reaction time and 50 yard sprint time
gave a_o.lu correlation and concluded thst individual

ﬁ/dlflerenceé in reaction time can be neglected, except for
very short distances, perhaps 10 or 19 yards at the most.

Lacy(l5) used P.E.Majors and College trackmen as subjects
to invesfigatelthe relatlonship between reaction time and
running speed. geactiorn timg was taken as beilng the speed of

responsa’ of each hand and foot to the sound of a buzzer.

Starting time was taken to be the amount of time needed to




L}
clear the starting blocks after the gun shot. KHesults showed

that no slgnificant relationshiv existed between starting time
or reaction time for either the P.F.Majors or tpe College
trackmen. -

Payne and Blader(20) reported a mean reaction time of
. «09 sec for sprinters reaction time to the starting =un
in thelr stuay ana concluded that such‘fast times were not
total reaction times but rather 'pre-motor periods' of total
reaction time.

Toomasulu (26) agreed with Henry and Trafton(9) that
reaction time and speed of mévement are often unrelated. Six
Sprintersrrunnlng a competitive 100 meti'e race showed reaction
times ranging from O.l3sec to 0.24 sec whilst being very
close in sprinting ability. Tloomasulu thought that total
reactior times faster than (Q.100 sec to be 1mppss1ble as the
maximum velocity of the afferent and efrerent nerve impulses
precluded 1t. ‘

wWard (30) tound that the mean reaction time in the stanaing
start was 0.071lsec and 0.069Ysec for the crouch start.‘he
agreed with Tocmasulu and Payneland Blader that such a shorf
tine does not represent true reaction time.

Mo study claimed that reaction time was an important

contributory factor in sprinting performance.

2.4 The effects of a Warm-Up

Hipple(11) found that a preliminavry warm up did not

help a group of 28 Junior High School boys to record faster
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times when sprintirg &C yvarde. They were timed on five sgep-

arate sprrints, with the first srrint belnz'reanded as a
warm=up fer the secerd srrint,. ard so on. The results showed
that times cd1d not vary until the feourth and fifth atreﬁg{?'“\\
wher thev slowed dowr a 1ittle, no ccoubt dué to“fatligue.
Mathews and Snvder (1l¢) test%ﬂ quarter milers after a

cortrelled warm-up and with roe warm-up at all. The ccon-
trolled warm-up corsisted of a quarter mile log. six uush-uys
and 3 ten-vard sorints. The warm=-up did not significartly |
improve pe-formance. .

cMeGavin (1F) investigated the effect createc by warin-
ups of varving intensity on spreed of les movemert. Re found
that a warm-ur was beneficial to this agtivity. Generally,

higl intensity warm-ups were better than moderate warm-ups for

— e

sctivities utilisine les mougyenﬂjw - 1
1t is worth noting that no gtuny claimed that running
performance wWas worse because of a warr-up. Some studies
dld}not use top class athletes and it is quite vossible that
the less intense ef!torts of these subjects would be less
affected by the lack of a warp=-up thar woulﬂ the . explosive
~

eftort of a top class sorintey or hurdler.

25 'Sprint Repetlitions and -atigue.

Fe Jeromme (13) used 24 trained sn%lnters as subjects to
investigate the preblém of deterioration of performance
caused by fagigue due to sprinting 40 yards six times in 20
minutes. The times for the six sprints showed no significant

difference at the 0.10 level of confidence. An analysis was

performed to find out where in the order of the six runs,

Sl A7
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(3 the createst number of fastest times ano slowest times occurred.

Start number three hac the greatest Lumber of both fast and

slow times, Mo patterns of slow times in trial runs 4,5 and

.t because of fatigue, or faster times due to increasing >
familiarity with the task was discovered.

| This would seem to indicate that trained subjeéts

can safely undertake us to six iepetitlons of sprinting to
40 yards auring one sessior.wlithout the factors of fatigwe N
or familiarity prejudicing performance.

2.6 The Stanaing Start .

. Major John Short(23) devisegvthe mocern standing

start gor Panll Nash,a South Africar worlce class sprinter.

Ma ior Short gathered some interestirg irformation at s Natiocnal
Junlor Clinic ir South_Afrlca in 1a70. ;n his report it is
emphasised that the firmdings were made without the aild of

~

electronic timing devices and ther "e shoula not be regarded
/ as conclusive. Uslng orly a st;ndard startirg block to suppoz-t~

thg‘front foot, 20 out of 30 sprintersg lumeciately improvec
their 50 metre sprint times by O.2sec or (.3sec.The runners
spent longer in the starting blocks than they dld when the
crouch start was used. |

Some woinan h&%ﬁlers found that the standiing start .
allowea thep to reach the first hurdle in 7 strides instead
of tﬁe € strides they had been using with the crouch start.
The standing. start also gave a 0.2sec or 0.3séc faster time

»

( to the first hurdle.

’ m“ﬂlﬁ“
y ) 2 e . D hY
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Piyi “owermar (.} the .R.A. Clymvice track coach stated
that an Clvmpic quarter miler and an ).F.A.A. hurdler boty
covered the 40 vard dask C..) =ec faster when they used the
standing start. oetails of the testing nrocecure were not clven.
Surprisinzly, 1t was added that the athletes reverted to the ;
crouch start in competition, since they felt selfconsclous‘
usina the standins start in front of a crowd, when all thed
other competitors werﬂ.dogp in the crouch start position.

A doctéral thesis by Robert t.May Jr., (1) at Loulsiana
State University in 1972, compared the staniine and the crouch
starting positions in response time and velocity over the

“d
iritial 15 yards of a 1race. Tre subjects for this study

Al
were 2. 'males selectegd from a required phyvsical educatlon I

class in welght ti#iring and lsometrics. Studerts with sprintira

experierce were-disqualified from the study. A thorousgh

warm=up was ;one vricr to the testing. A cord atracHe% to the
subjects' shorts at ore end and a Dekon timer at the other

end disconnected when tre subjects had rur the reququ@ distarce
and the time to the nearest 1/100th sec was recorded. 3esults.
showed[a significant differerce at the .01 level of con;
fidenae in favour of the crouch start over the standing start

in response time (block clearance). There was no éiznificant
difference im velocity over tre 15 yard course betyéen

1

trials from ¢tre two starting poslitions. The author

|
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recommended that studies be dAone with cbmpretitive svrinters
ard hurdlers over greater distances.

JeTryvynleckl (2790 invgstlmatod the oﬁfrctlvonrss of

the bunch start and the standing start on Qerformance ir the

first 10 yards ‘of the vace. HYis nire subjects, who had no
track experience., averaged 0.3 sopond faster when starding
staft was used. | 5
Desipres (5) used clnedhtography and electromyoqraphy,
to study standirzg ard crouch ;prinr pverformance durline the

-~

first secord of the race. 7en male and seven female subjects

"with sprinting experience were used. The crouch start gave

slgnificéantly faster times ag the .01 level of corfidence.
P.~. ward's (30)doctoral thesis is the most detailed
combarisor of the stardina and crouch sprirt starts which
)
this author has been able to locate. His subjects were 11
University track men, whose time for the 100 yard sprirt
ranced from 9.3 secords to 10.0 =seconds. Subjects were taught

and practiced the starding start for ar eight week period

prior to testine. At testing, two trials over the 100 yard

course were taken frvom theistandirg start position or one day,

and two-trials from the crouch start position the next day.
[imes were recorded by 'means of photo trarsducers placed at
ten yard intervals throuzhout the 100 yard run on indoor

tartan tfack at Indiana University. The forces generated inr

the starting action ere recorded .on a mechanism attached to

Top. * NS ™ » SRk W B e L
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the starting blocks. ‘ .

'he findings showed that the mean times were faster
at each ten yard‘interval of the course whern- the standlng‘starty
was used. Fach sprinter had his own accelsration pattern with
maximwn velocity being reached between 40 and 70 yards after
the start. Subjects were able to clear the blocks faster with
the crouch start( 0.41 sec) than with the standing start{0.49sec).
Reaction time for the crouch start (0.069 sec) was fractiorally

L]

faster than for the standing start (0.071 sedﬁT’\\

~

There was a mote squal distribution of forces when

the standing start was used with 59.71% coming form the

front leg and 40.49% from the rear leg. The crouch start

showed 72.03% coming from the front leg and 27.97% from the

rear leg. The standing start allowed a larger mean horizontal

impulse to be generated, resulting in subjects leaving the

blocks with greater veloclity than when the crouch start was used.
, |

Ward concluded that within his study the standing start
was superior to‘ihe erouch’ start. He recommanded that studies

#
be done investigating the performance of the standing start

-

in hurdling events.

2.7 Starting Blocks for the Btandiing Start

Researchers (17,30) bave used d}fferent starting blocks
for the standing start than the ones normally employed of the
crouch start. To this date, no study has been published on
the merits of varilous tyd;s of starting block, angles at

which the block faces should be set, or variations in block

e

spacing. N . ;

-
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The original sugzgestions of Major Short have been
followed quite closely. The front blogk is placed 2" to 3¢
behind the staftiaq line, to take advantage of the fact that
{

the hands are not in contact with the ground, and the rear

block, depending on the size of the athlete using it, 1is

placed between 20" to 24" behind the front block. [he face
of the starting hlock is larger than that of the conventional
blocks, so more support is provided for the foot and a more
stable 'set' position is provided for the athlete. This is
needed since the hands of the athlete are not in confact with
the ground, as 1s the case with the crouch start. Tﬁg rear
block 1s inclined at £0 degrees to the horizontal and the
front block at an angle of 45 degrees. ward (30) modified
the angle of the front block to 30 degrees.

Clark (4) designed a differenﬂ‘rront block for the
standing start and this was used with success at the Dallas
Clymplce ,development:clinic. Until research is performed in
this area and one starting block arrangement i1s shown to be
superior to the others, the cholce of blocks together with
angulation of the block faces will be a matter of common

sense trial, and error with the subjects involved.

2 '
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ChHAPTFR II1
METHODS AND PROCKDLHFS

1.1 Perspactive of the Study , N

l'his study was undertaken to determine whether the
standing sprint starting ﬁosition or the trouch . .sprint
starting position would produce better timedkperformances~ }
during the first 27 imetres of a 110 metre hurdle course.
'his included clearance of the first 3'6"high hurdle at

13.72 metres and the second hurdle at 22.86 metres, as would
‘ \

»

be the case in a regular race.
Data was collected by filming each of the five subjects
covering the course four times: twlce'from the standing start
position and twice from the crouch start position.
From the processéé film, it was possible to calculate
the amount of time spent in clearing the starting blocks,
after the subject had made his first fesponse to the starting
gun. Times were calculated for the subjects reaching the

displacement points of 1.5, 9.0, 13.72, 1k.0, 22.86 and

27.0 matres.

This data provided the ogportunity to see whether

! | : :
one type or\start was superlox"o the other, and if so, to

assesé where the dirfferences began to emerce.
3.2 Subjects
The subjects were five male caucasian current

competitive hurdlers residing in Fontreal. Quebec. The age

N n f

~



range was from 1n to 24 years and the helghts ranged between
5'8" and 6'3", TWo of them have erresented Canada in hurdling
evénts and another two have represented Quebec. The fifth
subject 1s likely to achleve .Quebec selection in the near future.
It was decided, that in order to collect the most
valid and consistent data, a small sample of highly skilled
experienceé subjects was preferable to a larger sample of
inexverienced subjects. The selectioi of sutjects was
additionally influenced by the hizgh degree of mechanical skill
reguired to hurdle efitectively over the 3'6" high hurdles.

| -
~

3.3 Subject Prgparation

During the six week period prior to filming, each
subject was taught the standing start. Emphasis was placed
or having the trunk close to the horizontal in the 'set!
position, stability in the t'set' position and d)dvlng of{
both feet when the starting gun was fired.

'he subjects trailned three or four times pe:r week
and incorporated the practice of the standing start into i
their regular training schedule. Practice of the c¢rouch

start was continued on a normal basis throughbut this Lerlod.

3.4 Experimental Design

Each subject was fllmed performing two trials

over the 27.0 metre course, usling the standing start position

\
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twice ard the crcucr start positior twice. “achk trial

. irecluder cleararce of tre first rurdle placed at 12.72
nmetres ard the secora hurcle Uiacen at 22.5t metres
beyopﬁ tre startire lire. Iro‘film zore erded at 27.0
metres., but additioral marker nosts were plpaced at 32.0
netres ard sublects were requested to mairtalir maximum
veloeclty past them. 'his was done ir order to vrevert
arv ree~less premature deceleratior bv the subiects
after clearing the secord hurdle.

Trials of thre standifz ard the crouct start were .-

alterrated so that rc advantaze or disadvartage was

~
ziven to elther startinz positior by always being filmea
(? first 6r last. : ‘
rial 1. "rial 2. "rrial. 3. Trial 4.
Subject 1: Stard Crouck stand' Crouck
¢ . Subject 2: Crouch Stard Crouch Stanrd
Subject 3: Stanrd Crouck Stars Crouch
Sublject 4: Crouch Starc Crouck Starc
i Sublect 5: Stana Crouch Stanrd Crouah
. ’ «3
E . Vv - / s
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2.8 Selecfiior of Displacemert -Poirts for Nata Cellectior

Data was cathered at various intervals witrin the

CV 0 metye film zore and threse ave repvreserted ir Tabe 11. /

TARL- 11 j

Irtervals of Displacemert ard “ime for eta

-

Collectior:

2

A
¢
-

Interval L

. Startine Blocks Sxo At
1.5 metres Sx1l Ay
9:0 metres Syip ‘ :At12
i3'72 metres Sﬁiz ‘At13 ‘
1¢.0 metres Sxiu ' Aty ! /
¥ 22.86 metres Sgys .‘Ati<
27.0 metres . Sx16 Atib

|

Clearing /the starting blocks was calculated from to
to the time the front foot of the subject left the front
starting block.

The change "In time measured from t, at s

Sy o to sxil at

1.5 metreé should Indicate any advantage wained as a result

14
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of the different starting block placement usea for the two

t
.

typés of starting position. .
The first pﬁrt of'}he]hurole COUrse.from/Sxo at tg
to the second Arterval term%neting at Syy0» “.0 me*Yes
from the start was exactly like the first portion of‘a
sprint raée with no hurdle take-off D?eparation invlolved
Igterval three, Spyys to 13.72 metres gave the time
Atij and indicaten whether eithe; of the two types of starting
position vprovided a faster approach th the first hurdle.
Interval four, S;4 . to 1.0 metres, terminates almost
exactly between the firstnhurdle at lb.?Z pmetres anc the -

secona hurdle at 22.tb metres. This interval, considerea

in conjunction with the previous interval, provided data

‘
R
2z

the firét hurdle.

Tz

on velocity and acgeleration before and after clearapce of
The fifth interval, SxiS' was to the second hurile
at 22.c6 metres. Knowing the time Atyg, enabled velocity
an. acceleration at the second hurdle to be known.
The final interval S;y¢» to 2%-0 metres gave the final
" time Atib for the course. When analysed with Atlu and A.t15
the effect of the second hurdle on velocity and acceleration
was knOWpf since 8115 1s placed almost exactly between Sx14
and Sp96- -
\ With the exception of the interval 5111: to 1.5 metres,
the 27 metre course was split up imbo equal intervals of

-

9.0 metres. These intervals have the first and second hurales




at alT~s* exac*lv tkeis mi--peirt. ftara vrovi-ea Krowle - ze
ot welecisv ar- acceleratior at 9.0 rmetre irtervals ar ir

.
azaltior sncwe” Fow trese factors were gffecte b¥Neleararce

ot twe rich rur-les vlacen w.lu metres avart.

.t Irstrurentatior.

el Caln®*185S. .
11mire was accorplishec utilisinz two 1t wrmn.
Lccar hlah svees; :5t1cr ﬁicturo ¢amerps, each equlvven witkr
a »erictraticr vir. "te carme~as rave a vallatle frame 1ate
cf 1c-50C frames ver secorc, with a stabrilitv cof vlus o; mirus
1 #, or ore frame, wrictever ts greater. -ack came’as is pquinne-
wi*r a dcutrle disc =s-utter, wricn car te adjiusted from O cegree
tn 1#C “epzrees, Ir t¥ils stuay tre skutrers'wore set at 0 "egrees. ,

re cameras were gsvrerroniger bv a custorr desigren
cortel certre developer ty tre Debvartmert of “echarical‘
reireerire at Mc 5111 (~versity. t+is cordrel bex enableld
tctr camneras tc be startec o stopped individually or simul-
tarecusly from ore exterral source. It vnrovided core power
souvrce for botk cameras art equal lergth leads of the same
resistance to each camera. Timina 1l4isrkt 1lmpulses from a Heaq
lakes [atoratory mille mite timing lisht zenerator lModel 13-0@3
were sert via thp%conﬁrol tex to tre light emittire diodes or

v

eact camera, markirg the film at eact 1/100 tr second.

“he camera taking clcse up pictures of tre svrirt



‘P start was fitted witn a 25mm. lens and onerates at 20U

frames per secona., The second camera filming the whole

-

27.0 metre course was eauippead with a 10mm. lens anc operatea
1!
at 150 frames per seconn.
‘ The f1lm usea in the cameras was Kodak 4XN 434 black
ant white reversal film, in 400 foct 10lls, on balanceaq

spools. k

lizht conaltions were checkea before each rur with
a Asahl Pertax Spotmeter(1° - 21° } ari throughout the
one session of filming, stovrs of f 1.~ ana £ 2.0 respectively

were useds

3.02 Starting Blocxs

ror the $standing start, the front block was the type

agesigned by Pob Clarke 4 ) anc used at the (lympiec Developement
clinic ir Dallas. [he front foot block was used in conjunctlon
with a Fartins Cantabriarn Crystall Palace starting block as
iliustratea in -igure 2. An extendea wooden face was bolted j
to each of the original blocks in order to increase the -
surface area supporting the rear foot to 10" by 4"." The

angle of tre face of this block could be varied, anag during
the practice period, ¢0 degrees to the horiZontal was found

to be best. Ihis angle was used for the testing sesslon.

1he front block was placed 2" “behind the starting line anc

the rear block was positioned between 20" and 24" behind the

K
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Flzure 2 Special Front Block for the Standing Start
used 1n conjunction with the Martins ’
Cantabrian Crystal Palace Rlock.

\
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fjort ~rlock, “everndirc or tre size of thre subjeét.
A rezular Arrét* block was use? for the crouch svrirt ;
start. Subjects uses a meciurm start, ar® block placement varied
/ from betweer 14" +o 17 " behind the startirs lire for the frort
Flock anﬂi?3" to 37 " for the reat/plock. "he tlock srrangemert
is 1llustrated ir “igure 2.
3.3 IThe Irack.
The “11mineg was done outaoors or én all weather track
at -<iverdale righ Schrool, Pirerrefonds, near Montreél.Quebec.
Marker pvosts were placea at each slae of,thé lane belng used
for tre testinaz. When a subject, viewed.from trhe r'ear camers

n

filmirnrg the whole course, appearen to bhe hetween g valr of marker
‘: ’ posts. he was actuéllv at ore cf the chosen alsvlacement
‘ rolrts in tve 27 metre course. This arrangemert 1g¢ illustraten
ir figures 4,5 ano 6. ™o acditional pcsts were placed at 32
metres, sc that the subjects Qould mairtalir maximum effort
beyond the 27 metre film zcne, thus avolding ary reedless de-
; celeration. The marker posts were palnted tlack andtwhlte SO

" that they would te easlly_ylsibl& on the processec film.

3.7 bxperimental Protocol.

The hurdles, marker posts and cameras were all in
positior before the subjects arrived. The cameras were loaded
with film and set to the prevailing lizht conditions. Light
was checked prior to each run, but forturately remalined .

constant throughtout the session.

Wt P o, .
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Figure 3 The Startine Block Placements for the Standing
and the Crouch Sprint Starts.
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Figure 4 A Practice Run with
) /
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Figure 5 Marke{' Posts as seen from behing the Rear Camara.
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'he froént camera was placed at 15' at the side of the

starting line as shown in figure 5 a%d set at the rate of 300
frames per second. ﬁhe rear /camer'a wWas élaced f0' back fronm
ghe first hurdle and set at 150 frames per secord. Roth cameras
were attachred to'aﬁnille mite timine light cererator, inrn order
to put a mark on the film ;t eve¥v 1/100 th secord. A plumb
line was used to make sure that the cameras were correctly
placed and a spirit level confirmed the horizontal postioring
of the lens. To determine distance references, a metre stick
was pched in a horizontal vosition on the base of the cerntre
marker vost.

A black square patch of side 2" was secured to the shorts
of each subject at the 1llac crest to serve ag reference point
as he passed between each palr of erker posts.

Fach subject warmed up as for regular compe tition
before his trials were fllmed. An *FGF fodel 22, 6 mm. Qest
German starting sun Was used for starting purposes. A five
minute perlod of time was allowe” between trials. During this
rest perlod for the subject, a light reading was taken,
equipnent checked and the starting b%ocks ad justea for the
next trial. ‘

{
3.8 Data Analysis.

»

3.1 Cinematographical Apnalysis of the Film.

The processed film was analysed with the alq of a

Vanguard Motion Analyser, Model M-160.This resulted in
A ?
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the times being defermined for clearing the starting blocks
and reaching each of the chosen displacement polnts throughout
the 27 metre course.

3.82 Statistical Ahalysis of the Data.

The time measures df<®each subject for each type of start
were a%eraged- The averaged scores of the subjects were then
used to calculate the mean sceres for the standing start ana
crouch start perforgance.

A two-way analysis of variance with repeated measures
on distance was)carried out in order to (letermine the extent
of any dlfference between the standing sihrt and the crouch
start performance

A poét hoc test of simple maln effacts détermlned at

.

which time measure, statistically sighificant difference
- \

!

occurread . _{
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‘dlspiacement points. As expected, this treatment yielded

b

CRAPTER 1V

RESULTS

4.1 QOverview.
The mean performance times for clearing the starting
blocks and r:sachirig eact‘ of the selected displacement points
for trials f}om the standing ana crouch starting positions,
are 1ecorded in "able IIl, together with the standard deviations.
The mean performance times were analysed by uging a

two way analysis of varilance with repeated measures on the

highly significant differences for the disglacement points
(factor}B\ but since the mean time§ at the displacement
points Jere cunulative, this was of no consequence. (Of much
greater importance was ‘the significanpﬁinteraction between
Type of Start X Displacement (gactor A x Factor R }. A post
hoc test of s%mple main effects was perford@d ﬁn order to
ascertain where the significant difference occurred. It

a

was found that there was a significant difference at the

. -
.05 level of confidence in favour of the crouch start over
the standing start, in the amount of time taken to clear

the starting blocks. The results of this treatment are shown
¢

-

in Table 1V.

f}‘_% *




\ TABLE 111 ’
Vear Times anrd Stardard ﬁeviationéifor
taken to clear the <tartirz Rlocks ard
eact, Dlsplacemert Polint,to the rearest

27.

the Time
reach
17100 th sec

1]

<
wn
e

Displacement Qtanding" Crouch

Poirt — Start ~Start
4 S.D. ¥ S.D.

|
~learing Rlocks 0.46 0.27 0.33 0.16
1.5 metres Q.6F 0.17 0.6 0.00
9.0 metres 1.91 0.10 1.F6 0.16
13.72 metres ‘2.97 0.12 2.52 0.16
15.0 metres 3.14 0.10 3.0% 0.15%6
, .

C? 22.%6 metres 3.5l 0.10 3.76 0.16
27.0metres / 4,139 0.12 4,30 0.16

0 .40 0.09
0.6€ C.0"
1.6 0.05
2.55 0.0F
3.11 0.0r
3.0 C.or

4.734 0.09

Blocks and

.z Com%ined {?ta for Clearing the Starting

Ed

/ Reaching eacﬁ Displacement Point

[

‘4.2]1 Clearing the Startine Blocks (Sxo)

Standing Start Cc
M me taken O.46secC

| There was a siearificart difference at the .

rouch Start
0.33sec

05 level of

cohfidence in favour of the c¢rouch start over the standine

I

' start.

w4
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ANCVAE "able for the Stanting S-arr Versus tre
Croucthr Start.

{
!
%@ Soumee cf ne Sums of ‘ear * S
- variaticr Squares Squares
\ 1
Betweer B5s S 0o 290

Type of Sta;t(A) 1 0.090 €C.C%0 2.36  >.05
A at Rlocks 1 0.0C3 0.03~ t.22 .0t
A at 1.5m 1 £.00u 0.00u | 0.71
A at 9.0m 1 C.00* 0.00¢ ! 1.z27
A at 13.72m 1 (1« 00~ 0.00~ 1.27
A at 1F8.0m 1 U.00% C.00F 1.3¢
A at 22.%6m 1 C.015 0.015 . HE
A at 27.0m 1 G.020 0.020 3.2

Ss wWithin Srou?s - 0.=06 0.02~

Within Ss 60 135. 726 ’

Olsplacewent (,B) & 135.6°4 22.€14 745,04 <L£.0C01
B at Standing Start 6 £€7.77U 11.297 11297.2¢ <.0001
B at Crouch Start £ 67 .912 11.21y  1131-a65 < .0001

Start x isplacement ¢ 0.01z 0.002 2.9¢ <£.025

A X B
= x S8s wWitrir Sroups4r~ 0.031 0.001

# -~or 1, df - ‘must equal or exceed 5.32 for

slgnificance at the

.05 levéelp

- or 6.&@/3f~: must equal or exceed 2.69 and
3.20 for significance at the .025 and .01
levels respectively.

. 8- %}' Tioui o) g
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4.2z 1.5 metres ‘Sxil)

There

sprirt

ir thre

was no sigrificarz diffeférce between tre starring
}

tre crouclk sprirt start »ositlicer

3

start DO@ltior an“

time taken to reacr 1.5 metres.

TABL- \
/ ( ata at Sxil
F
Stantirg Croucr
S+art Start
S ) « leB5m . 1.5m
A Sxil ( lel— SO) 1.5m , l.Sm
t O.6tsec 0.6b4sec
A;til (til— to ) C.btsec | O.tusec
vVt 4.42 m/sec « d.65"m/sec
v 2.20 m/sec 2.34 m/sec
’ 2 ; 2
a 6.50 m/sec 7.2 m/sec
- L 4
f ]
o /
¢ -/
\
. \
LTJqF?—-!---'----ﬂ-ﬁﬂ‘-hﬂﬂﬂﬁ-n-.'ﬁﬁmpuwﬂmm(

R
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Ve
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. . > ’
4.23 .0 netres lez
‘'nere was no significant fference between the standing
{ sprint start nosigion anc the crouch sprint start positior
|

in the time taken to reacr 4.0 metres. '
™

TABL: VI

ata at 5112

Standfng Grouch
r~ Start . Start
) %+ 0m %.0m '
CASyi2 (3x4z - Sxy1) 7-5m 7+ 5m
t ' 1.97 sec 1.tbsec
At12 (ty, = tq1 ) 1.24 sec 1.22sec ’ \ /
vk i 7.73m/sec 7.42m/sec
- g 6.07m/sec 6.16m/sec
a 2.6-m/sec” 2.66m/se02 '

Ve
R



“.24 13,72 metres(Syy3)

yi.

There was no significant difference between the standing

spring gstart position and the crouch sprint st

]

ir the <ime taken to reach 13.772 metres.

TABLF V11

pata at Sxij

art positior

Stand ing Crouch !
Start Spart
"5 12.72m 13.72m
t 2.57sec 2.5zsec
/ Atyz(ty3= t3p) 0.66sec 0.66sec
vt 6.me/sec 6.40m/sec
v 7.17m/sec 7.17m/sec
2
a , . =1.76m/sec -2.23m/sec2
J P
N
v . -

Y
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P

4.25 1t.0 metres.(Syyy)

There was no significant difference between the standing
sprint start positior and the croﬁgh sprint start position
in the time taken to keach 16.0 metres

' !

—

TABLF VIII

Data at sxih

, Stand ing Crouch \
Start Start
) 15.0m 1&.0m
"Asyyy ( Sgiu- Sxi3) %.26m 4.26m
t 3.14sec 3.0tsec
Aty tyy- t13) 0.57sec 0.57sec
vt ¢.50m/sec £.90m/sec
v . 7.5%m/sec 7.56m/sec
a 3.40m/sec2 ayﬂ%m/secz

¥




4.26 22.06 metres | SxiS)

There was no significant difference between the standirg

L 3
spript start position and the crouch sprint starg position
in the time taken to reach Z22.t6 metres. !

/
f
TABLE 1Y ?
~> Data at sxiS
4 0/ A
\ Standlng Crouch
(, Start Start
‘ S Z2.c6bm z2.56m
ASXIS (SXIS— Sxiu) 4 . 86m 4,&6m
t J.tldgec 3.76sec
Artysltys=tyiy) 0.70sec 0.6Esec
“ o vt 5.38m/ sec 5.40m/sec
v \ 6.94m [sec 7.14m/sec
| a ' -u.u7m/sec2 -5.14m/sec?
Y
%




4.27 27.0 metres (Sy4¢)

There was no significant difference between the standing
sprint start position and the crouch sprint start position
in the time taken to reach 27.0 metres.

/ / !
f

TABL= X

Lata at Sy4¢

L 2
Stamd ing ! Crouch
! Start ‘ Start
S 27 .0m 27 .0m
As_,¢(5x16- Sxy15) 4-1lém 4.14m ‘f
t "4.39sgec 4.30sec
At¢5(t16‘ tys) 0.55sec 0.53sec
Vvt 9.76m/sec 10.11m/sec
v 7.62m/sec 7.75m/sec
a ' &.Oum/sec2 t.BZm/sec2

44,
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4.3Velocity Patterns of the Subjects.

Knowing the time taken to reach each displacement point,
as shown 4in figure 7, the velocity at these displacement points

&
was calculated. ( Vt = 2£\§ - Vo). The data 1is 1llustrated in
t

c"i,, L]
figure £. Yeloclity increases throughout the run except where
the hurdles are cleared at SX13(13-72m) and SxiS (22.86m).

The velocity is less at Sxi5 than 1t is at Sxy13+ At each of the
displacement voints Syq2(9.0m) , Sxiu(lP.Om)‘and Syy6(27.0m),
which are not affected by take off preparation end landing
before and after each hurdle, increasing velocity 1les observed
for trial runs from both the standing &nd the crouch starting

positions. Thls data 1s reported in Table\XI.

4.4 pcceleration and éeceleration of the Subjects. t

' The acceleration and deceleration for trials from each

of the starting positions wag calculated for each of the
/

displacement points (a - Vt - Vo }. The da*a is reported in
At

Table r1I. At each hurdle clearance deceleration 1s observed.

Thid data 1s i1llustrated in figure 4.

4,5 ~astest Trial w®uns

“our of the subjects achieved their fastest time to 27.0m

wher the crouch‘étart was used and only one achlieved his fastest

time to 27.0m from the standing start position.

4.6 Steps to the First Hurdle.

ot

When the standing stait was used,, three subjects used a

™
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Velocity (metres/sec)

rd

10

. rirst Hurdle
- . Second Hurdle

Standing Start

&
< Crouch Start .
i L [ DR S| _
5 10 15 20 25 30

Nisplacement (metres)

“{gure 8 A Comparison of the vVelocity produced by the Stancing

and the Crouch Sprint Starts.
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Velocity (m/sec) at each
1rials from the Standing

Displacement Point for

and Crouch

Start Poslitlons.

Displacement Standing Crouch
point st Start

Sxil 105” LL-LLZ L&-é&

Sg12 9-0m 773 7.92

SxiB 13.72m 6.57 6.40

Sxig 22-E6m 5. 3¢ 5.40
-~
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(' TABLE X1I

Acceleration/ Deceleration (m/secz) at each Displacement

Point for Trials from the Standing and the Crouch Sprint
Starting Position§.

Displicement Standing Crouch
Point “ Start Start
i
Sxil t 605 7-2*‘
J N
sx13 -1076 ‘2023
¢ Sy1i 3.40 4.2
Sxis "“’t“? -5-14
( , ,.

e
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Standing Start

Crouch Start

Acceleration (metrés/sec
NS

First Hurdle

Second Hurdle 5
Displacement (metres)

Ligure O A Comvarison of the Acceleration produced from the Standing
and the Crouch Sprint Starts _
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, 4
serven stri“e approach to the first hurdle and two subjectss

use~ an eight stride approach. withr. the crouecr start, one

sunlect user a sever stride approach an® tre other four subjects

;enﬁ an eight stricne approach.

- Jiscussior.
.71 Clearing of the Startﬂng Blocks.
The acvartage of the crouct start over {:e stantlin

start was (that it élloweh'subjects to clear the startirg plocks
ir a significantly faster time ap the .05 level of corfidence.
May (17) founn, that his subjects also clearerd the starting
blocks 1n a significantly faster time with the crouch start
as comparer to the standing start. ward (30) reported a 0.¥
seconi faster mean ﬂlock cleararce time for the crouch stazg/
as*comparrﬁ to the starding sta-t.

1t appears that the four voint stance of the crouckh

start allows subjects to achieve a more stable, motionless

'set' position closer to overbalarce than the one which‘

A AN

car be éttaineﬂ with the two point stance of the standing
start 'set' position;thereby possibly facilitating faster
v |

¢learance of the starting blocks.

4.72 HResults at 1.9 metres.

There was no significant difference in the times
recorded at 1.5 metres in 1runs from the two starting positions.
However, the 0.13 second advan%age of the crouch start for the

starting block clearance was 0.4 second at 1.5 metres.
|

T o W A ——gay f -



5c¢.

“free the velncitv n‘ tre ecrouck stars a*t 1.5 metr;s :
was Q Z#//sec fast#r trar tra* of tre startrire start, tre
hetter pDe~formance of the star~ir> start ta 1.5 metrecs,
after tre startirs blocks were clearec, must he cue tco "rne
tact tra* tne frort starting tlmck is closer tn the startirs
lire.

Ire tiwme gairec by tre stardirs start nurire tris vrase
of [tre rur, war less tran tre *time which was lost %fr tre

£

startirg blocks, so tre cunulative times of 0.£4 sec forvr
tre crouch start anit 0.6+ sec for tre stariira start Zave a
sli-rnt,fut statistically rot sienifican+ atvartage, to tre

crouct start.

b.7% Hesults at all tre otrer Displacement Foirte

. "here was ro sigrificart differerceg ir the tires recoried

N

at 4.0,13.72,17.0, Z. %6 apd 27.0 mqﬁrrs for the trial rurs

] !

from the stancing ara the crouck sprint startirg vositlors.
rrougtout tne course, tre times for tre two startirg wositiors
were very flose arct the mear tines at each “isplacemmert polirt

slightly favourean tre crouct. starting position.

4.74 Velocity PpPatterns of the Subljects

I'he veloci%y patterns of the two starts are almost 1d¢rt1cal
after the 1.5 metre displacement point. Sirce velocity was ianéas

-ing at\the end of the run, it 1s doubtful 41f maximum velocity

was achlileverd during the 27.0 metre course. Since ro tiﬂL meagure

18 known« beyond  the course, it is rot possible to be certain. At

,
.. o
Tt




Alsplacemert uolrnts rot affected 'y Furnle cleararce, veloéity
irereaserd as the “icnlacerert from tre éta“tirv 1lire becane
Zreater. Treve 1c 3 marked decregce ir velocity for rurdle
clearance ann a subsequert:ircreasev¢in velocity at tre displacemert
voint after the rurdle. ‘
velocity at the secorn buv+1le was less thar at the filrest
rurrdle. 1t appears that trhe severn or eisrt stride approadh tc

!&e first nurd{e allows a more efficient hurdle clearanrce trar

an

the three stride approach n the seconi hurdle. Tris study, witr
the camers set at a minimum nistance of *G' from the sut tert, war

n-t plarrer to analyse thlec aspect of ruriling. 7he imase size

»

of the “oot or tre filT was too small tJ ~ive precise mezssuremert

fcr tre irstart the take-of¢ foot left the rrouni hefore tre

h 4 -
rurdle, tn the insStart tre trailirs foot left the corourd after tre

landing beyond the rurdde.
¢ . i’ .

‘ 4

The sclentifically collecter data does’'iniicate the reed
i -

for skillfull hurtling technique, in orvder to mirimise tre velority

fecrease at each hurdle .clearance. - ’

AN ‘

4.75 pcceleration and peceleration of the Subjects.

At the first hurdle, decelexation of ~ 1.7€ m/seé2 from

the standing start was less thar the - 2.23 m/sec2 of the crouct -

/ g .
start trials. This was consistent with the data at the second

hurdle, where deceleration for standing start trials wa-- Lol m/see’

‘as compared to - 5.14 m/sec2 for the crouct start. This seems to

dedonstrate that hurdle clearance from the standinz start pos}tion

- Wu-wh e v emuy A
a2t e . . *

b



war- e e i yniers rtygr v o tre eorouer start positicr,

-

-

. “ururi-cirolv rowever, after eact furdle cleararce,
AN '

®

acrelergticry . *tFhe raeyt inplacermert oirt is greater fror
he nroger ctart positicor. Tre 1ifrererce afte- the firr-t
L]
rurele Thane afcac? 000 a/rer?) 1= gregter trar tre Aiffererce
after “re cecors Furcle ! o 0, /e’ o e m/ipec’ ).

I* woul: have heer ;nont irterertiry to rasMbeer atle

tr, mee tow this pattern jrovreasrced throurr.ut tre wrole
110 metre dictarce, ¢
\]

e/t ‘aste=t 'rlal turc,

rour i the rubtects arnieurd their facteszt trial tiirme

te 7.0 nmetrern fromn the croucr sprint ctartire postitiar. he
.

~ubternt wrose rerné performarce came from the stapidineg ctare

peocttion war the talleect cut fect ir tre group, witr a rejgrt

o f //' AR

1

J* Y15 quite Jikely trat tre standdri start may hbe a

retter ctartire Locitior frr rore athletes. "here 15 re

t
!
~tatintically slerificart Aiffererce hetweer the two types

of otart ir the time taker to regch 77.0 metreﬁ.

‘fere 15 al:o the poersihbility that a tal]”h{hleto may "
t.aue gore succenss with trhe ctandirng start than with the crouct,
ntert. yurire thre tralqgnz periol tbefore testineg, this one
subjeent dacided to use the standiny gtart ir dompetition ard was

able to record hnilsz hepnt time. the tLrial rumn in tesgtins was

not therefore a gingle igolated parformancs.

\
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(- 4.77 Stepe to the -~irst  Hurol

3

2
wrer tre ~=tanairg s*art was uger, trree gubjernts

weerr a ze,er siride approach to tre first hurdle anr tweo

ugert ar eizhr ~trice approacr. Aitr tre ecroucr start, ore

cut ‘ent, use¥ a cever stride approach ard the atrer four usgh
’

ar elgrt rtrirce gpproanr.

1t war *rought that the faort startine hloek plgcemert,

P
ciree it was eloser to tre ctartire line, mizht facllﬁtatp
4 smnofho'. rasier and faséﬂ! avproacr to trhe first hurdle.
e subjects agreed t?at the apurocach felt to be eagler

< aryt smucther, butltkp gubiective opinieon was rnot accoumpanied

Ly retter times at the firct hurdle. "he peagor or this is
elearly the sivrlficart}y longer timdt taker to clear the

(‘* ~ s}artirz blneke whern tre standiry start is used.

b

N
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‘SLNMAd{. CONCIUSIONS Al rn-Cr ¥ -L DA IS
5.1  Summary

lhe purjpose of this stﬁqy was to qdeterimine whetre:
trhe staniing  sprint start nositidbr. wrnen compared to the
crouct sprint start positior,allowern a superior perforﬁance
over the initial 27.0 metres of a men's 110 metre high hnurdle
course.

A comparison was aone or the amount of time taken to
clear the startirg blocks 3ni to reach thre ‘tisvplacement noints
nf 1.5,’9.0, 14%.72, 1+.0, zz.76 ant 27.0 motrn#.

"he subiects were five caucasian, currentl? competitive
hurdlers nf provincial calibre. hey were taught tre standing
stayt anag practiced it for a six week period prior to teeting.
- 01 the stanaing start, a speclal b%ock negigned by
Bot, Clark (4) wag userd in conjunctién with a Martin's Crystal
balace Cantabrian block. 'he rear block was extenced to 10m/u4n
tc provide better gupport for the foot. "he front block wsas
placed 2" behind the stariinz line arr the rear block zO" to
24" behind the f;ont block, depending on the slze of the sgut ject.

An Arnett block was used for the crouch start with the
,front block being' between 14n 4#€729" behind the starting line

N

and the rear block 33" to 37 " behind the starting line.

3

§ "he tegting was done in one segsion of filming on an
outroor

all weather track.&ilming*wa% accomplisﬂed by using

b}



two Locamrm rotion 1picture camreras. The cameras were

"syrehrorised by mears of a custcr desigred ccntrol box

ar4 cculn be startes are stupve” simultareocusly o
ir1is1dually from ore eyterral source. (re carers was ]
Llacer 15' from tre stavting lire ard operated at 300
framer- wper cecorr, takine clcse=-up Lictures of startire
block cleararce. "he secornd camerékwas vlaced #0' back from
the side cf tre first rurnle ant took pictures of the wrole
¢7+0 metres rur at 150 frames per secénd. A ked lakes
latoratory Mille »vite timireg 1lioht venerator marked the film
at every 1/100th of a second. ]

kach subject performed ttwoc 27.0 metre rurs frowm the
stardineg start positior and two from the c¢rouct starting
position. The processed il was analyser with a Vanguard
Motior Analyser. This resultend in tim{s beine determired
for cleérinp the -startins bloeke ard reachring the digplacement
points of 1.5, 9.0, 13.72, 1¥.0, 2z.%f and 27.0 metres.

)

A two way analysie of variance with repeated megsures
or Adistance war carried nut irn order to determine the extent
bf the Aifference between the gstaniing and erouch start , g
performance. A post hoc test bf simple mairn effectgs determined
at what time measurelthe gtatistically significant )
1iffereroes occured. /

It wag found that there wag a signiﬂfc nt difference

. ~
Zhe crouch start

at the .05 level of confidence in favour of

over the standing start in the amount of time taken to clear the

[oee——,
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startirsg Blocks. ihere was ro significant cifference in timen
performarce at 27.0 metres or at any other selected displacement
Jpoint.
velocity sr.oweu an expected decrease at each hurdle
clearance ant a subsequent 1ncyease a the displacement points
not affected by take-of{ prevaration ana landing. vYelocity °
wag slightly lower at the secont rurdle thar at the first,
Greatest velocity came at the end of the 27.0 metre coursL.

Four of &he subjects rdid their fastest run from the crouch
start position ang only one from the stahiing start position.
‘hree subjects were able to approach the first hurdle in sever
strices when trie standing stary was user as compared to one
when tre crouch start was used. However, 4hls fid not result
in the standing start givine a faster tfg% at the first hurnle,

,because of t.e significantlydjonger time taken :o clear the
starting blocks.

lhough the crouch starting position 1i4 give a significantly
faster block clearance time, the %?vantage was not mainta}nen
ani at gall-other displacement points there was no sigrificant

fifference in times performance from the two starting positions.

5.2 Conclusiors

%
Within the confines and limitations of this study, the

‘following conclusions seem justified. .
)
5.21 [here ig no significant difference between the time
/ -
taken to reach 27.0 metres of the mens high hurdle course

when tne standing sprin& start position ant the crouch sprint

start position are used. t

3

.

i
’3
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5.22 "he time taken to clear the statting blockgﬁ once the
firat reponse to the gun has beer made, is significantly

lower for the crouch start as comparen to the staniing start.
5.2% .here 1c no significant difference betweérnn the times
taken to reach the displacement points of 1.5, %¥.0, 13.72,
1%.0 ant 22.~6 metres whether the staniing start or the crouch
gprint start is useda,

5.24 ;he stanoing start can be conginered as an acceptable
alternative ;tartlng poga ion to the crouch sprint start.

‘he declision whether or not to .use it will be an 1ndiv1dual
one on the part of the athlete concerned, after his particﬁlar

abilities have been taken into cqnsideration.

5.3 Kecommendations

[

lhe fqllowing recommentations are made for further stuny.
5.31 A study should be done comparing the standing start
perormance time given by the Clark block used ifi this study
and a leflar Highback Block shown in figure 10,
5.52 The stanﬂ%ng start performance and the cf&uch start
performance of a sample of subjects over 6'1" in height shouls
be compared with the berformance of a subje&t sample whose
height 18 under 5'10". + !
5¢33A study should/bé done off the amount of time taken to
ctlear each hurrdle in the mens 110 metrye hurdle réce.

5. 34 Standing sprint start stuiied shouid be undertaken

.using women subjects. . -

i K




{

Figuie 10. The Highback Leflar Block.
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Ag?PIDIK A

Standing Start

Clear

Blocks l.5m %.0m 1%.72m 1lc.Um 272.-.6m 27.0nm
1. G.u4h Gubt, 1oz 2.5 .16 4.r5 .3
PRI, Obr L1arG 2454 3,10 2.7+ u.3p
5. 0.35 0.57 1.79  2.04 1,01 3.69 .25 ‘

; W, 0.5 0.3 2,06 2.75 3.29  4.00 u.sy * /

5. 0.45 U6 1.92 2.56 1015  J.by by '
Y 0.u46 0.6F 1.91 2457 F.14 3.5 It o3

/

Crouch Start

Clear .- -
Blocks l.5m %.0m YA 72m 1r.0m 22.-6m 27.0m
(? 1. 0.35 ‘0.66 1.9 2. 56 3.1l Yartd 4,32
2. 0.3 0.65 1.07  2.4r  3.03  4.70  h.zz
3o 0430 O.4 1.5 z. Yy v Uk 3.77 43
be 0,739 O.62 1.4 256 1,04 3.7€ .30
/ 5. 0,736 0.64 1.5 2.50 1.0 3,76 4.2
X 0.33 0.6l 1.6  2.51 3.0°  3.76 h.29

-

I'he averaged times for each subjlects two standing
start and two crouch start triels ani the mean times
at each displacement point.(!imes to nearest 1/100th sec).

e
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APPHI. I/

y Standirng Start

1

S(luetI'ES) 1-5 {/OO ‘1j~72 1.0 ’/_2-’6 2’/-() “
AL(netres) 1.5 7.5 hoye U,z hor 4,1k
t(zec) Oebr 1.9z Z.5% 5. 1h Sarld Nady

At(sec) U.br 1.24 U. bt 0,57 .70 U, 55
Vtiw/sec) 4.u2 7.7% 6.57 50 5:% - gL
Vin/se&) 2.20 €£.07 7.17 7.54  F.9h 7.62
a(m/secz) £.50 2.6 =1.76 J.40  =l,b7y L 0u \\\

Crouch Start
Slmetresg) 1.5 9.0 13.72 14,0 27244 F, 27.0

A(metres) 1.5 7.5 by I, 2 .00, uglu

RN ey 5
—
-
X
fa
N
-
N
N
Now-
<
Noar
S
o
&
.
w
2

tisac) 0.6
At(ged) Dbl 1.22 O.bs, 0.57 0.6 Ue§s :
Vi(in/sec) L.LE oy gy £ lbQ gl 5,40 10.11
me/sec)' el 6,016 Vel 756 V.1 ‘7,75&
a(m/sec?) .z 266 -y, 04 oz =5,14 vy

>y

bata for the staniing anﬁ crouch surint starting
positions.

L
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