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DurLcq the thelboPba Festiwl of 1990 in k b m ,  Australia each of the internationally ranked water ski 
jump wlpetitors was video fqd for a &%tic analysis. lb s y s h  used for data recording vas a S-BfiS cw?ra 
and p w r  s q l y  fro# Pmdt. For the analysis of the video taped trials a F E M  20 ETIO!l k.iUWXW SYm 
ras us&. A f r a h g  rate of 50 fpi: at an erposure tiae of lp000 second; vas used to obtain the t r ia l  record. 

Sinewtic parareters employed in the analysis of the Jumps wre bight of take-off, take-off ve1oci:ies 
(horizontal and vertical), wim velocity and the anqle of take-off. All subjects represented jumps in excess 
of 53.3 peten. Yet no one ms capable of obtaining the 60 mtre distance. Tie analysis illustraeed significant 
differences and trchniqw considerations which could yield tSe 60 mtre junp. 

USING MUSCLE ELECTRICAL STIMULATION FOR PERFOFWANCE IMPROVEMENT OF 
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me win trait of an athletes' qualification durinq t$e leg prspulsion phase is !be ~ x p l a r  velxity of the 
leq flexion in the bee joint. I t  vas discovered i n  cross country skiing for classic style (Xomi et .? i .  
1982J,skatinq skiinq (Rostovstev and Krjatev,l988),and speed skatinq (Schenay et.a1.,1995). 

One of the wys for perfomam improvement i s  to have direct influence on to the mentioned parameter. 
bjor  ruscle-flexion by electrical stimulation durinq the propulsion phase bas first sqqestsd by I . P . Ra 
(1967) ard iras used in this study. 

Experiwtal results from n.quadriceps fernris, under e!ectrical stiaulation (MSj,during the propulsicn 
pase on skier perfomam are presented in this study. I t  was determined that during 6 degrees of ascending E K  
for the skatinq stride the angular velocity of knee joint increased to 17 deq/sec ( 9 , 4 t ) ;  zechanical wrk in tbc 
propulsion phse increased to 7 J ,  and mechanical mrk in total cycle is decreasinq. The standard velocity pulse 
was 2 , 4  str/un lover than in ordinary case than vhen PllS vas used. 
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Rovinq regattas are usually confucted aver a 2000 a course and, depending on the nature of the eve.?t ad 
the envimnwtal conditlom, take from five and a half unutes to eight minutes to complete. During this tine 
the rover s t  expnd emgy to overcome the drag of the vater and the air and to mintain the oscillataq 
at ion of the rower's kdy iud the toat. Hajor factors i n  a crew's success will be the total a u n t  of energy 
hich they have available ad the overall efficiency with which that energ is delivered. 
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Sow controversy exists over the best energy evpeFditure strateqy to use during a race (Klavora, 1971; 
Klavora, 1978). Physiolcqically and biomhanically speakiq tbere is support for an even-paced or slightly 
neqatively sloped strateqy. (Tovnsend, 1982; Sardenon and Ilartindale, 1986). PsychoIqicalIy spedkhg it my be 
better to Mke an initial sprint and try to  stay out in front. Clarifying the ~lechanisms vhich are at  wrk 
during the course of the roving event mill belp the athletes to select tbe wt effective strategies. 

The puqose of this s M y  was to  ex& the tire history of selected biomecbanical variables during the 
prformance of six rinute rariPal ergometer roving to  determine their effect on pow production at different 
stages during the effort. 

The average power output onto tbe oar M l e  wr selected as the variable representinq energy expenditure 
md can ke fd as the product of tbe average pluet per stroke and tbe stroke rat.?. 

Peal: force i s  one of the min factors d e ' d i q  the average p w r  per stroke, (S;hneider, Aqst and 
Bmndt, 1978) ,  thus peak force and stroke rate w e  chosen as tbe other tvo variables for this study. The 
mipulation of stroke rate and peak oar force in the provision of vbat t!ie rover considered was an appropriate 
enerqy expenditure strategy during siu rinutes of raviral ergometer mmhg ws, tben, the focus of this study. 
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The p q s e  ot this study vas to ~ndlyze selected kineutic parmeters describing shot put perfomnces sf 
elite 0,s. decathletes. ?he obtained infonation mould provide baseline data of decathlete s b t  put  p r f o m e  
iii the initial year of the current quadrennlua upon vhich subsequence performances of these sane decatb:etes 
could be evaluated. A secondary p u p e  mas t o  correlate the selected kinematic paraeeters with put distance. 

Durlnq the 1989 PAC Cbaqionships, the trials of 13 decathletes i n  the s b t  put event mere videotaped by an 
X-160 Panasonic camcorder psitioned pew?dicular to tbe mvement p t h  of the athlete across the ring, ka 
height and wiqht values for the yroq were 1.87 m and 83.92 kg, respectively. The test put tor each decathlete 
(mean dis tam = 13.56 a) W.5 analyzed on the Peak Perforsance Hotion lleasurement system a: 65 XZ usiq a :j 
seqwnt d e ! .  The glide technip bas used by 11 athletes bith the spin mve being preferred by b e  ttw 0th.e: 

deathletes. 
Tne diqltized data were smtbed: selected t e ~ p r a l ,  linear displacetent, and q l e  taeasuremenh ver? 

calculated. Wean values for shot velocity, anqle of projection, and heiqht at tbe time of release were 9.35 
PIS, 42.5 d e q ~ ~ e s ,  and 1.97 a, re:pctive!y. None of these three variables describing projectile mtion bas 

sipificantly related ta shot put distance. 
Botb sbot horizontal displacement d3xinq the propulsion phase and !&e total mvement sequence correlated 

neqatively with distance ( - . 4 7  and -.52, respectively). Times for the drive phase ard total wveaent of the put 
%pence also correlated negatively (-.50 and - . 5 5 ,  respectively) with put distance. 

These findiys suggest that (1) the lack of signifiunt sht is t ical  relationships between yt distance ard 
~roject i le  mtion variables are not surprising considering the smll ,  boqenous s q l e ,  and ( 2 )  the ober~ed 
negative correlations betveen tenporal wasures with put distance reflect the inpNnce of the force coqnent 
in tbe iqulx-wmenba relationship in this event. 
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