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The best aFd the rost driuatical competition in a l l  histmy of rhot prt was beld at  fh Soul Olympics. 
me gold was von by Ulf TDQEWW vitb a throv of 22.47 rtres, an Olympic racord. Bandy WJW vas only 8 
centhtres  bebiad for silver. 

T!M top tw wdallists used different thmvinq techniques: 

1 .  Ulf TMEWMN (GDR 62 194p20)  22.47 utilizing the glide 
2. aaniy BNWE ( E l  66 195p21)  22.39 utilizing the spin --------------------------------------------------------- 

These tuo best throws w e  cbosen and subsequently analysed. The rain purpose of the presentation i s  to 
describe so&? acquired data and to indicate possible interpretation for tbe evaluaticn of both technipues. 

Figure 1 :  

The diagram presents tbe d e v t l o p t  of perfomnces durinq the last 10 years. I t  includes new .world record 
- 21.12 n - which Randy BUNS set up in Nay, this year. Loq-tern data indicate that the best shot puthrs 
achieve peak performances after more than 10 years of traininq, at an average age over 27. Prognoses to the 
future you can make by yourself. I believe that Randy BMUlES i s  able to ake another proqress. 

At the Seoul Olympics, the throvs vere recorded by tvo Photosonics high speed caneras with synchronous fils 
shooting at 136 frames pr second. A Vanguard Digi-Pad 5A digitizer vas used to measure the locations of 22 
anthropometric pints. Computer program vere then used to calculate the three-dimensional (ID) coordinates o: 
the investigated pints ,  the centre of gravity location and the other geometric and kinematic values. 

For better chance to campare it and for better orientatiq in the text, pictures and analyses w stick ts 
the t r a d i t i o ~ l  division of the vhole motoric mmuvre into separate phases by means of so called key event. 

The first part of the put - from the beginning stationary position to the mment when the shot passes 
through the lowest pint of i ts  path ( r ~ , . )  - does not have much influence on the remining movements and the 
resulting perfomnce. For this reason me are not going to deal with that part i n  our analysis. 
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Ulf W m  22,47 m Randy BARNES ZZ39 m 

Piqure 2: Figure 3:  

Sylbol Keyevents Phase ------------------------------------------------------------ 
at the lovast point of the sbot path 

R and vhen right toot support is left 
) start 

R m m t  of glide beginning 
L m m t  of turn beginning > Glide 

turn 
R m m t  of qlide (turn) end 

) vansition 
L m m t  of foot landing i n  the 

doublesupport position Shoulder 
) rotation 

S m m t  uben sbculders axis reacbes 
psition parallel to the put  direction 

) Push-of f 
0 m m t  uben the shot leaves the fingers 

-------------------------------------------------------------- 
k n , -  RC preparation for delivery of the shot Preparation 
Rt - RL 

RI - Or effective acceleration of the shot Delivery • 

In evaluating our findings w hve proceeded from data with very mked influence to that vhith no direct 
C 

influence on the final prformance. In this case we select only 3 i n  our opinion the min parts of the whole 
analysis: 

- moment of shot release, - delivery pbase, 
- acceleration of some selected body segments. 
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V, = velocity 

h, = height 

:a] = overreaching 

, '  

m m t  of shot release - O? 
The shot velocity at the m t  of release (vo) is the mt imptarit factor of the performance. At that 

m m t  other parameters can be reduced to release angle (a,), release beight (I+,) and the munt of the 
overreaching or incomplete reachinq of the shot (?dl) .  

Performance Lqh t  Velocity lrngle Beiqht 
1PI tAlIl1 vo[r/sl aoI'l hOP1 .............................................................. 

l.TI.#ERHMH 22.47 0.20 14 .20  36.1 2.27 
2.  B W Z  22.39 0.21 14.25 34.9 2 . 2 1  --------------------------------------------------------------- 
influence of perf. -0.08 H.31 N.13 -0.19 -0.01 
dif f .B-T in [ I ]  

Comparison of kinematic parameters of t& shot at the mment of release showd that BANES was sliahtly 
k t te r  in the release velocity, but be lost the gold lpedal especially through the smaller release anqle. Release 
height and overreaching did not affect results of the coppetition so significantly. 

Delivery phase Rb - Or 

Generally, the thole action of the shot put can be divided into tvo min parts. The decisive point is the 
mwnt the shot starts to  increase its velocity mrkedly. In our case the delivery phase wins with the touch 
down of the right foot, and culminates at  the imoent the implement leaves the athlete's fingers. 

TlhlhfERMANN 1 a7 - 2 27 

BARNES L 16 - 2 . 2 4  

Figure 5: Figure 6: 
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A t  the delivery phase PMI(ERIUHR lifts the sbot from 1.07 n at 2.271 heiqht and in the same t he  - 300 IS 
- he increases the shot velocity from 2.6 to the final 14.20 1/1 aloq a lw of 1.99 n of the effective 
acceleration path of tbe shot. 

(0 the other band, BbeWES lifted the shot h a  1.36 at 2.24n beigbt in a slightly sborter t h e  - 290 es. r 
But h is able to accelerate tJm shot from a half to 14.25 11s utilizing only 1.75 r ieagtb of the effective 
trajectory. 

At the final ph-off phase t k r e  are wt so significant differences. 

A few supple- data : TWEWNi ------------------------. 
* width of deli* stance 111 a 
* duration of the hulder 

axis rotation phase 0.03 s 
*sbtpathatL.-S..phase 17cn 
* sbot path at R.- I. pbase 49 cm 
* direction of the sbot path 
R.- L. phase t 

* MX. arqle of the shoulder 
axis and tbe hip axis 43' 

* glide (turn) lenqth 93 n 

Differ. 

These characteristic differences are given by different neckmica1 principles of btb 
techniques. 

Ror tbe comparison of the graphic representation of tbe spatial reconstruction of the shot path we can 
observe quite distinctive differences in the preparation phase and, MI tbe otber hand, an unexpected similarity 
in the final phase of the put. 

Figure 7: Figure 8: 

Ron the pint of view of the projection into the perpendicular plane, tbe glide technique shot path by its fow 
approaches the straight line. 
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Figure 9: 

Regarding the third dimision, ve folnd out a horizontal deviation of the shot path iron the straight directior.: 
- at  the preparation pbase: TIlWUINM - 22  cr @ARES - 38 cm 
- at  the delivery phw: - 11 a - 28 Q 

ard horizontal deviation of the shot path fros the centre of gravity direction: - a t  the preparation phase: TIlWUINM < 2cn lURNES - 28 ca 
- at  the delivery phase: 24 a - 43 CB 

Weleration of so= body sepmtr 

The main difference in tbe mechanical principles of the glide and rotation technique of shot putting 
consist in different concepts of the link-up betveen tk preparation ard the pbase of the delivery. k well as 
the acceleration of some My segawts is different; but i t  cou!d bmlp v i a  transfer of mxentu to :he 
implement. 

Figure 10: Ulf TbmEF(MRNN 22,47 m 
The glide technique shot putter utilizes a nild linear sving of left hand and left foot at the start phzs?. 

Ee rust accelerate the movement of the whole body, including the shot, as a relatively rigid systen. 
At the glide phase be accelerates only the right foot. 
After the touch dobn of the right fwt  he tries to have a continuity betveen the horizontal velocity of the 

centre of gravity, the swing of the trunk and the touch down of the left fwt. 
A t  the left fwt  landirq, the putter ngsts gradually stop the formd mvement of the k d y  and accelerata 

the wing of the lef t  hand, the rotation of the shoulders and accelerate the shot mvewnt as mch as possible 
throur;h the am extension. 
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Randy EBRtES Z2,39m 
Figure 11: 

I t  the spin technique, the shot putter utilizes a relatively d l d  sving of the left band and powrful svinq 
of the right foot a t  the start phase. Be has to give his extrenitics as much as possible high circumferential 
velocity. 

A t  the spin pbase the rotation mvement of th body continuer by the suing of the lef t  foot. 
In the spin technique, w my observe that the shot practically does not love at  the beginning of the 

trjnsition phase. QI the contrary, the putter mes in a rotation around a fictious rotation axis. The shot is 
on this axis or in its close vicinity. Before the left foot landing the left hand accelerates once aqain. 

At the shoulder rotation and at the final delivery pbase the body, with a m h  higher reiqht than the shct, 
acquires relatively high angular velocity. Tbe turniq axis of the pelvis precedes the turning wtion of the 
shoulder axis very ~ t u r a l l y .  

At the m m t  of r a v i m  orientation of the tvo axes the avement speed of the mst powerful parts of the 
athlete's body cu lnh tes .  A t  the anent of tbe left foot treaddovn, the mtational mvement of the lover 
extrerities is stopped. Ybe awplar amtun aquired by the rotation welpent of the ertrenities and the body 
together vitb extension of the lover lihbs and puttiq arm are transferred to the implement. 

The difference in the mechanical principles of the glide and the turn technip consist in utilizing the 
different vays of acceleration of the shot: 

- the glide technique - prevails linear w m t u ,  
- the spin techique - prevails w l a r  wmentun. 

Both analysed throvers (representatives of tvo different techniques: the glide and the spin one) are able 
t o  accelerate the sfmt slightly before the lef t  foot landing in the double-support position. 

Probably, the spin technique yields better pssibilities for perfomnces as it enables: 
- higher increas* of the shot velocity along shorter effective acceleration path, 
- to achieve better position of the body at  the acceleration phase by natural vay, 
- better utilization of a sving werents of the extremities. 
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