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TOM TELLEZ (SANTA MONICA TRACK CLUB)

TO Japan Society of Athletics
FROM Tom Tellez

I send my congratulations to all the college and
university coaches in Japan on the organization of the "
Society of Athletics". The society will take athletics in
Japan to a higher level of performance. With the
dissemination of valuable information,coaches and athletes
will improve at all level of competition. Your society
will not only benefit Japanese athletics but the entire

world of athletics.

Because the pole vault is one of the most complex
athletic events,knowledge of basic pole vault mechanics
should be a prerequisite for both vaulter and coach. It
would be impossible to cover all technical aspects of
pole vaulting in this paper,but I would like to comment
on a few basic principles.

The vault is a double-pendular action. The athlete
swings on the pole from his hands,while a second
pendulum(pole and athlete)pivots about the base of the
pole. To be successful,the vaulter must coordinate these
two pendulums. (Diagram A).

The vaulter should generate as much pole speed as
possible  (the speed at which the pole pivots about its
base). The speed of the athlete swinging on the pole is
influenced by (1) the flexibility of the pole, (2) the grip
on the pole (the highest possible under the circumstances)
, (3) the speed of the pole pivoting in the box, (4) the
speed of the athlete swinging on the pole. The vaulter's
movements on the pole are designed to project his or
her center of gravity high above the top hand just as the
pole reaches a vertical position. (Diagram A)

The vaulter must try to create the largest angle
possible between the pole and the runway at take-off
(Diagram A). To do so,two elements are necessary:a
controlled extension of the top arm and take-off foot in
plumb-line with the top hand. This will result in the
following : (1) The pole will not have as far to travel
before reaching a vertical position. (a) The center of

gravity will move over the most beneficial distance. (3)

The vaulter will be able to drive through the pole
instead of down the long axis of the pole,enabling her to
(a) establish the direction of the bend, (b) bend the pole
easier and sooner, (c) develop better pole speed.

The take-off is not simply a run off the ground,but
requires a vertical impulse from the supporting leg and
foot directed at an angle into the pole (21° ). Ganslen
estimates that this will increase the velocity at take-off
by as much as four feet per second.

The idea of a metronome is excellent for
understanding the importance of pole speed. When the
weight is low on the lever arm of a metronome (near
the fulcrum) ,the lever moves rapidly. As the weight
moves up the lever arm,the arm slows down.

The vaulter uses this same principle to give the pole
its needed speed. The take-off leg and the top arm
remain long during the swing phase (figures7,8). The
long lever (leg) gives the pole speed during the early
part of the vault while shortened levers (legs) during the
rock-back makes the body rotate faster around a fixed
axis (shoulders) ,thus allowing hips to rise.

The center of mass should be behind the pole during
the swing and rock phase. This is accomplished by :

1. Keeping the take-off foot in a plumb line with the
top hand at take-off and fully extending top arm.

2. Not slowing down.

3. Not pulling with the arms.

4. Keeping the head in line with the body throughout
the vault.

5. Vertical impulse.

DEFINITION OF TERMS

PLANT :

This is a motion which brings the pole from the carry
position to the take-off position. It is accomplished in
the last two strides of the run. Top arm fully extends

with pole directly in front of the face. (Figures 2-4)

LATE PLANT:
When the pole begins to move later than two strides

from the box.



STRETCH REFLEX
MECHANISM

LOW PLANT:
When the top arm is not fully extended at the take-off,

a low angle between the pole and the runway results.

TAKE-OFF :

The vaulter (right-handed) will continue the running
motion over her take-off foot into the pole with the right
arm fully extended.

There is a vertical impulse from the supporting leg

and the foot is planted flat. (Figures 4-6)

RUN :

This is accomplished as the vaulter attempts to
maintain momentum as the pole contacts the back of the
box. The body is picked up and rotated with the top
hand being the axis of rotation. The athlete runs over

and beyond the take-off foot. (Figure 6)

SWING :
With the body acting as a long lever,it starts to move

forward and upward off the top hand. (Figures 7,8)

ROCK BACK:

This is a movement,not a position. The legs are flexed
and brought back towards the shoulders (bringing legs
closer to center of gravity increases body rotation) ,
allowing the hips to rise. Shoulders then become the axis

of rotation. (Figurers 9-12)
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EXTENSION :
The legs go up with hips following as the vaulter
assumes an inverted position. (Figures 13) The shoulders

continue to be the axis of rotation.

TRAJECTORY :

As the pole uncoils to vertical,the vaulter maintains an
inverted position and rotates about the pole to clear the
bar on her frontal side. (Figures 14-16)

CLEARANCE

A free flight arch over the bar. (Figure 17)

OBJECTIVES

1. To achieve maximum controlled horizontal velocity
in the approach run.

2. To achieve a vertical impulse through the support
leg and foot at take-off (correct penultimate).

3. To execute a pole plant that will achieve the
following :

A. Conservation of horizontal velocity.

B. Provide for a vertical impulse at take-off (proper
preparation).

C. To initiate an early pole plant that win ensure that
the center of mass moves over the most beneficial
distance.

D. To bring the pole to a position above and in front

of the head,in a plumb-line with the take-off foot,



Figare § Figure d Figure 3 Figure 2 Vigare |
Fake-ofl Last Stride Penultimate (Preparation for take-olf) Plant Begins
!
——
Figure 8 Vigure 7 Figure 6
Swing Swing Tale off & Ran

creating the largest possible angle between the
runway and the pole.

E. Maintain good sprinting technique.

TECHNIQUE

1. Pole Carry
A . The pole should be carried with the tip above the
head to facilitate running. (If the grip is 15 feet
or higher,the pole should be held higher.)
B. Avoid punching the pole back and forth.

0

Avoid swinging the pole away from the body.

D. The distance between the two hands should be
adequate to carry the pole easily,but not so wide
that it will hinder the plant,take-off and/or swing
phase of the vault.

E. The pole tip stays high until approximately 6

strides from the take-off,where it begins to drop
gradually. The tip should be approximately eye
level as the vaulter begins the plant-2 strides

away from the take-off.

2. Approach
should be as

depending on the vaulter's :

A. The approach long as possible,
1. Experience
2. Speed
3. Strength
4. Acceleration ability
5. Running mechanics,etc.
B. Sprint speed is dependent,on :
1. Stride length,which is improved by :
a. Muscular strength

b. Elasticity and range of motion in the joints
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Figure 11 Figure 10 Figure 9
Rock Back Rock Back Roek Buck
Figure 17 Fignre 16 Figure 15 Figare 14

Clearanee Trajectory

Trajectory

c. Stride length is increased primarily by force
exerted against the ground,acting behind the
body's center of gravity.

d. Greater stride length should not be achieved by
reaching out with the lower leg ahead of the
body's center of gravity.

2. Stride frequency (governed by individual differences)

C. When the runner is moving slower over the ground,
he applies force down and back to set the body
in motion Hence,short strides in the beginning are
followed by longer strides as acceleration increases
(force applied downward) to gain more ground per
stride. The transitional strides of getting the body
in motion until reaching fun running stride should

be gradual.

Frajectory

Fignre 13 Fipnre 12

Extension Rock Back
D. In a good approach,you compromise between stride
The last

strides of the approach should be of a cadence to

length and frequency (cadence). few
allow for an active take-off.

E. Through observation,I have found that the success
of the entire approach and jump will depend on
the length and consistency of the first two or
three strides of the approach run.

F. The approach run should be one of gradual

acceleration,beginning with the first stride and
ending with maximum controlled acceleration at
take-off (relaxed).

(From learn that the

the preceding statements,we

approach run is of great importance and a large

percentage of training time should be spent by coach and

athlete on developing good sprinting mechanics and the



approach run.)

G. 100 feet run-90% of maximum speed.

H. 140 feet run-95% of maximum speed.

1. 18 to 20 strides are used by most good vaulters.

J. The more (controlled) velocity,the higher the vault.

K.Sprint smoothly from the start,a continuous

acceleration.

L. Maintain a good cadence,do not over-stride.

M. In the last 2 strides of the approach run,the second
stride is the longest and the last stride is a few
inches shorter.

N. There is a Slight preparation for take-off occurring
on the next to last stride,or penultimate (figure 3)

O. Correct sprinting technique is the most essential
component of successful vaulting.

P. The essence of vaulting is momentum' first

horizontal momentum,and second,vertical momentum.

3. The Plant (figures 2-4)

A. A successful plant depends upon a good approach.

B. Maintain horizontal velocity throughout the plant.

C. The plant begins two strides from the take-off.

D. The plant should begin with a smooth,quick
forward thrust with the hand,straight along the
plane of the run and then to a position directly in
front of and above the forehead.

E. The lower hand takes an active part in directing
the pole into the box. (NOTE : points a and e are
executed simultaneously).

F. The shoulders and hips stay straight in relationship
to the cross bar throughout the plant.

G. At the completion Of the plant,there is a controlled
extension of the top arm. The pole should
continue to move upward through the take-off.

H. The take-off foot is directly below the top hand.

4. The Take-Off (Figures 4,5,6)

A. There should be a vertical impulse from the take-
off leg and foot into the pole (21° ).

B. There is a Slight preparation for take-off on the
next to last stride,or penultimate stride (figure 3).

C. Continue running action.

D. There must be a controlled extension of the top
arm.

E. The lower arm resists (it does not push).

5. Run (Figures 6)
A. The vaulter attempts to maintain the momentum

developed in the run and take-off.

B. The vaulter must have the feeling of controlling the
pole by runing into the pole.

C. Rotation begins off the top hand. The vaulter
should have the feeling of being picked up and
rotated.

D. The lower arm begins to bend as the body drives
forward.

E. The pole will begin bending away from the vaulter,
then curving laterally to the left (with a left foot
take-off).

6. Swing (Figures 7.,8)
A. The top hand continues to be the axis of rotation.
. The top arm remains fully extended.
. The lower arm is flexed to about 90° .
. The take-off leg is fully extended.

. The free knee is flexed throughout the swing.

o m g 0w

The head remains in a natural alignment with the

shoulders.

7. Rock Back (Figures 9-12)

A. The take-off leg begins to flex as both knees are
drawn toward the chest. This shortening of levers
speeds body rotation around the shoulders (axis of
rotation) ,allowing the hips to elevate.

B. The wvaulter continues to improve on his hip

elevation.

8. Extension (Figures 13)
A. The legs go up the polehips follow as the vaulter
achieves an inverted position
B. The right arm is still straight.

C. The shoulders continue to be the axis of rotation.

9. Trajectory (Figures 14-16)
A. The momentum developed through all previous
phases is continued.

B. Think of this phase as one flowing action.

10. Clearance (Figure 17)

A. Keep head in natural alignment with shoulders.
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An analysis of the approach runs for the Japanese elite women’s long jumpers

Ikko Omura", Nobuyuki Ito”, Akira Tiboshi’, Yuya Muraki”’, Hiroyuki Koyama®, Michiyoshi Ae”,

Masaaki Sugita”, Kando Kobayashi”

Abstract

Recently, some scientific studies on the long jump investigated
characteristics of the approach run from viewpoint of the step
frequency, supporting time and non-supporting time. However, there
are quite few data of these parameters concerning the Japanese elite
women's long jumpers. The purpose of this study was to investigate
the approach run of Japanese elite women's long jumpers to obtain
the fundamental findings on effective approach run for the Japanese
women's long jumpers. Six elite women's long jumpers, with
personal best records ranging from 6.26 m to 6.82m, were filmed
at the finals in the recent major competitions by the Biomechanical
Project team of the JA A F. The whole of the steps of the
approaches were recorded using a digital video camera (60 f/s). The
best trial or second best trial of the each jumper was analyzed and
calculated following parameters: step length, step frequency,
supporting time, non-supporting time and Air Ratio (non-supporting
time/ supporting time). Approach velocities were measured by
Laveg Sport placed on the stadium behind the jumpers. The results
were as follows: 1)Approach velocity of the Japanese women's long
jumpers were ranging from 9.1 m/s to 9.5m/s. 2) Step frequency of
Japanese women's long jumpers were higher than those of world's
class women's long jumpers, and some of jumpers showed fairly
different step frequency between the right steps and the left steps
during the second half of the approach run. 3) Supporting time
tended to become shorter in the first half of the approach, and
become longer in the second half of the approach. Furthermore,
most of Japanese women's long jumpers tended to decrease largely
their non-supporting time during the last part of the approach. 4)
Hanaoka (6.82m: national record holder) gradually increased her
step frequency and Air Ratio in the last part of approach, that
patterns were similar to those of world's class jumpers. 5) Ikeda
has improved her technique of approach run recently, that's the
reason why she made a record of 6.78 m (17th world rank in
2001). However, she still has some room of an improvement.
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59 2m/ BTho7. T/, BUMI Sm»H7-Y T TD
BiE R E MRV EF R, BYIRTICBIT A2 BE KT 25K
EVEFLALNL.
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The phenomenological and anthropological studies for track and field in Japan

Kiyohide Aoyama

Abstract

Track and field is one of the measured sports in
which the objective and physical measures such as time
and distance determine the win or the loss. Because of
this characteristic, the main interest in the studies on
track and field is inevitably what influences the win-loss-
determining physical measures. Therefore the studies on
track and field relate well with the natural science. In
fact, the biomechanical studies on the power training and
on the techniques to improve the determining physical
factors have occupied the most of the studies on track
and field, and from the viewpoint of executing them
effectively, they have been complemented by the
managemental studies on the training. But they won't
suffice the trainers and trainees like us, who are in the
actual scene of sports training, for the achievement of
sports is an integral which consists of manifold factors.
Especially, as for the studies on the movement-sensational
events on which we spend a lot of time in the practical
scenes, how have they been dealt?

In this discourse, I try to outline the phenomenological
and anthropological studies and to introduce some studies in
Japan based on this kind of method, then, by examining
them, seek the way to develop the phenomenological and

anthropological studies in the future

When we overview some of the phenomenological and
anthropological studies on track and field in Japan, only
few of them has the contents like what is mentioned
here, even if we include the ones which don't clearly
label themselves as phenomenological or anthropological
studies. Though the phenomenological and anthropological
studies have often been criticized for being theoretical or
abstract, they are attempts to phenomenologically review
and reexamine what we actually do in the daily practical
scenes, as I examine in this discourse. I took up and
examined some concrete case reports of this kind, and
they proved to be able to give very beneficial
suggestions directly to the trainers and trainees in the
actual scenes. Although natural scientific studies do give
a lot of profitable suggestions to the practical scenes, the
obtained knowledge cannot directly be applied. Since
natural scientific knowledge is an objective one which is
placed on the other side of the subject, we can
understand "how the observed movements are" and "how
they should be", but "how we can achieve them' is the

1)

question left unanswered (Asaoka, 1999 ). Of course,
natural scientific knowledge might sometimes give us a
cue to answer this question. But this cue should
eventually be re-comprehended in the phenomenological
and anthropological view. In other words, sport learning
is eventually executed in the phenomenological and
anthropological dimension. Therefore, the training reports
and tutorials we have already had should be re-examined,
and the enormous knowledge of natural science should
be interpreted and criticized from the phenomenological
and anthropological standpoint, in the pursuit of the
further development of the phenomenological and
anthropological studies.

F—T—F ! ELEE, BRFHAEE, BRARE,
AERZE, =5

1. EU®BIC

WHTE) T TORL, B EEHITZ DR L R <
PREE & v ) BB IS L o THvE T A HlERE
DOEDTHB. DENHREFHLLELEELRDY, Wb
ELL, ERICELZEDTELELTL FNIEBKE
PETHIERE IR Y2 20VDTHD. bbdABEEN
FRELTELVWEDZLTWEWI T EEdH 55,
ZOEEDEZD L DOP K ERET 2 bIFTldi v,

e LR D B A IR 4 R BLS0 S 5EDTTTRETH B
B, SAZTONE5EE LT, &HE % OHA - /3
7 — - HésEEEH (&R TCEEELEERK) OXE-F
CHATEE (110 m N— RV EGEERK) @ - 287 —
EH GEEME =B @AY - FBIUEAE (110
mNA—FVaBRELETn Iy 7HE) BEHE WD
VBT HILEDTRETHA ). (FAK, 1982, pp.2
—11) COFEEARL LWL L HIZ, BEEHERTIX
ZONHEOBRZHMEBTINERZL L TWE I NS
V. 5L AZNIEEEBESHIEAR-Y THD En
)L LEMBTIEREVTHAS ). 0F Y, FEEEHIC
B A5, BlE e T 2 WENRIESED X ) %

1) HARFLHFE College of Humanities and Sciences, Nihon University T 156—8550 HRtERtH-HARAL I
JK3—25—40 Tel : 03—5317—9717 E-mail address : kaoyama@-chs.nihon-u.ac.jp
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TLIIEBRSIF LD, LWVH)FEEHNE) LTDHEKE
OB ELRBDLTHE., DI Ehb, BEEHERICHE
T AT, KL —= Y TR M E T
LY EZ L BO L O DEMICET AH52L LT,
NAF AN =7 AMMMENPE 2 hHObI b, £
LTINGA, FEIICEBINTVD 2L W) BLAH»
5, TAUAYMYF L -V IBIRICE o THIEEN
5. L2L, SITHOTHERETALETH 2L, S
&, HRFRe AN TR BT RFONEE - KER L
DI 2 50, GER, RE - o—F 2 EOSRYEE

S EPEAICED SN THELTWHDTH 5B,

(Bhlenz, 1985, S.12) L7:%-> T, B L@EEOMZEL
RIS & R - ARENBIEICENSINTLE
)T liF, EEROBLTRELITo TV AIREERLET
MPoARDLEFENER LS 20\, FLT, EEo
BB HE BV THD L, FEPITEDIBME, FI2HI
MR AT ABEICOVWTIE, HAD ML —=
YZIIBWT, REEEEFOMTEL DRHEESP L
THELNTWVLEWVIFEEIHLDIOD, ZhEFELx
HHVIEFNULICHEEZERL L TWEDE, &T0F
5 [8h& )5 OfE, 2 [av] & LTo )]
DORERHATOWAM, HLVIEENLIZOVWTD [
Yl DX BRI ETIEEWTHAS ) 2. (&F, 2002,
pp.229—230) REEREFVSZDO L —= Y TOHPT
WOBFEHRLTWDL I L, ThbLERRENEREIC
MsaZE, FRIEERPEORE LS EoRTED X
I ENT VLD TH A ) .

Bl L7 &9, BEEBBICETAH%ETIE, o
DOEDPEEENICENTELELITD R\, bitbho
RowTcE, TZFONTOREIZH 5 IEKRIIFEHT
WIE > TWBEDTH 5.

R TIE IO L) REEIFIC BT 2 HkFEZ R
W5, WA - ABRZOMEEOMEEZRL,
HENZ BT B OO I EICHEDT L I FE TOMFEEE
ML, FORRERMHATLILICL T, 46B0BEY
B - ANEFERE LSRR ORR ANz EERT 5 LI
H5.

2. RRFHN - \EZHESHRE L ED

2.1 HAEBZEOFEEZORRA

Z ZTIRBREN - AHFESIFEOMT 2 E5ET
5iZhizoT, T, BHARELIV W ED L) 7%
ZMAEOPE V) HIZOWTHIELTBEZWV.
HIRIC XU, BRBEZEER T LA O [HROHE
)] Tk o TR ENZ D THL L. [HRE
FTE, MEDEVELBHTEZ2HS 2 HEL AL T
BEMTAHIEICE ST, FARADIERLTHZEDOA
Bod 0 e FERRICKLT S, Whwd [RENE
] OYERATERIC R o720 THAL. Fwz, HKE
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ZO%RTIE, BASBINTWAERR - H&EIR0
REFEDONDFEBINREEICL > TEREIND, 2k 21T,
[E—HE] 2 [E-B] &\voMEHEICIEE -2
bSOV [BENEE] OBEMBZITSEbLNIAEZ L
2% 5. J(BAR, 1999, p87) FN T, 2D L) %
HxE b o BREEE, X)L T [FHNEE]
EFIILTWLDTHA ) D

TEARETIE, IFTREDIIE, Hr0EEHESEC
MbbdTF—shb, BEWICHTIETE 2 HALERIH
HEND, Z0LIHIC, ERRZET—I2LIFEEIZELLD
HBHWVITEROFERICH T3 T 2HACER ZHRT 5
ZliE—fEIC MEW] Lvbh, ZoRB>rSHELNE
HAIREANE MES] EENE. ESIZZORE»D,
AEEIIRRERICHE S 31, FRIELOMANIHE > TR ik
RAAEEHEEN, FNCHETVTHIEOFE LN D
DOPHREIZEN D, 29 LTERSINTHENE, 5612
RN EE (F—%) EEEHLEIN, TOGE
ICZOFEGEET 5 & 9 BFHNZ L, RFE
M N-dDLHBING.J(HIM, 1999, p.89) o
T, BRBEIIREE [T—% ] &) HEMENC
Lo TRMEFEREEREV R L2455, KLz mfbL T
CEVWIBRTHDLEEZLNS.

S HICHAREE T, BHWTRRMELISEAEIC L 2L
LaWIEBEIZIE, ZHOF—s 05, FIIGBEET A
BEEL RO T, HEHHFEL V) SOPHLENE
(BARE, 1999, p.88). L& L ZDFikiE, &EoM@Emod
Do LEDOEAVERTIOTHY, HrOELOTF
WICETEREYED L. & 21E, HLEDIDLFHR
123 LT 90% DFER TR & vy T & ASEERIYIHE D
HENTZELTH, FOEIFEDD B ANIIH 07 H»
HVhlE, SRATARWEDbREL RV, DF D, ELHGH
0% HDHEVIDIE, ZDHEE 10 AOABKDITZD
PN 9 AZIZEIE & v 2 &, T 2 1% 2\ AD
—ANFWBEWVHZEEEKRLTVWT, Lid IOy
BWADHI R LR FEFETARVE G PSR NDT
HbH., T LThbE, Bt EFER, ZEOHICD
WTERMICRABEICIIEFICRITIES>TD, &
ROFDOEOME, H5VETHENLENT LA —
ERIBEWVD L) BRIGAIZIEZTE 7 BT
»H5.

2.2 BERZFH- AFEEREEREOMT

BEZH - ANESZAEEZEICB T 5 Ry s
Mo DREELRELEL, TTICEF (2002) RERE (1999)
Lo TITHNTWVENDT, T TIEINLDOIFFEICE
SV, HREN - AMZENEE LB L TB &
Wy,

g5 - NEFERES O FEZ S 2012 LT
LWZHh7zoT, T, ILDIIEHLTCBELVDIE



EBEIHAEINTVS L9 %, HEZWABZEO BRE
SHH R, HREM A ZO BRI 2B
FiR, H5VIZHARZOMED S OBHREE - ANEEM
BRI EMOIEHEDOEBER S TH L, HHIIZT
vH— VHRZF 19 R EZE L-ERERIIHT S
B2 B LEB L CB Y, FERMRmIOEELS
LD T -0y NEFDOEHEIBR 2L IAPHHHEL
TWwh., (Y FZL—w, 1980) LA»L, #%wiHEg
FLLTO7 v —VHEFEFEFE LS DL, BED
B EBEVEE) & LERATH- T, RFEE2RT
SETVBRHREDNLEHILT 5 DPICDNT, ZOI
FEHLPIC LI E LKA LRDOTH- T, BEZFD
LDEBELTWAEDITTIELRZVDOTHL., (7407,
1982)

T T, BHARMEREENATZE & BN - ARSH
EEIIGEE, TNENFELLHMIC LA -T, B
Lxtg e Lo [EH)| #RZL25HETHTLLIEL
TWhEWwH) T ermfi L TB I, &FIcLhd,
HARFHEREBIIZE T, EB G O Fh S FERH R
FEANCED A TR DS 2 b DT ERLO L E L
TEIMHEINLDOTHY), £ TEHISNL DI, FY
B - ZHBIRREZE O P CREGREB 1M Z ) N & 27
FERPOERITZTLCLESZEH | THDH. (&
T, 2002, pp.298) T AUIxF LT, BREEN - AR
WEEIIFFE T, EEBFRICE T [4Z22TEELNT
W AER) | (£, 2002, pp.328), [H & DFEFHFICH
NLFRELTCOEH ], TobbT 7 A VLY I —DE
Rco [HCEE (Y74 V¥ y H—, 1975, pp.306)
PSR E 2 5.

ETOEMLTVL L)L, S LVEIXZHEEL
NEEEBELL Y L LTWwAEET, [HEHEED
WA REMEDS, HBVIIEERND 7 1 — FoNy 7 i
PR SNZY, &b AHA 2 AMEO Y E A E A7
a7z T, L EFEEMTENERL TN
B L) D AT S BEIE 2. [ (&F, 1990, pp.19)
EERCEFZBIS TINE L TWARICIE, 5 IIHIC
Z D4 DEENE H & OBB AL LK E B L LR L,
EEE ORI RO PIZEEARRAA TS T, ZOMAE
EE L, f8ERBIEDIRL E0TE TR ITNER S
RV, ZO7HIZE, ABOEENZIERE 2 S IR
L7z, BFMERERICBITAEBHER L LTy
HEBTa %<, ETERD [—o0E#EL b 572 EH
HE] L LToEg) (&F, 2002, pp.309) AT D xt
SLLTHY EFsnzidiude s, £ TlaE#RE
BRoftikx B THR RO FESHWONE Z &
2% 5.

EFICENE, T LX) BHEREN - ARENEBH
7Ei3, FAER-BER—TARE V) ZOOBIE L
HlwH., FhUL, BED [{ZRMFOEBEE

Be EiHE GRS R1BE 1S 2003

BT %) 0 46 B RS m, SR ITAE g)

IREIE DRI T RENE % 2 2 BB R B (5K D =8
WaET& 5] (&7, 2002, pp34—35) £\, [w
IETY AL, EFHRAEOHREL, bEDOIEADIEIE
2O HIRFER R ERERICH L. €0 EITEEEE
DEMMEE & ZABE S FELL SN, RBIERF LK
TFEOBRRIIBIT BERONEDRTICELZ L L
5. (&F, 2002, p3s5)

2.3 BRREFNEBIMIOFE
HEZFELPERICED L)L EHENL 2254
Lt g 5. COZELEFHEZEMRT LI LEERL
W, HETOHEFDOFEL, BRWFEL Lo
Mrekn)ihnoThsb (BH, 1991). Fkx ldkks 7
Wz 3 5LE&, ZLACOHEA, EBRAMIHETZT
LTWBZ DL\, 22 TROODONLFELRIE, LA
BIDS AV IAATEREBINELRTH 5 Z L%\, Bl 21T,
EMRELERBICBNT, BITr672%9 T LLFEME
LI ENTERVEFICN LT, FNEH DT
WCLTLEo72N, BT VMOV &%, Bk
HEEIZRD, TOREEEZHHIOMBEIILTLES72D
REEMBIIWEEDE LW, Lo T, bbb
GRS % BITT B2 H 2o TE, FRERAGHFIH L
THWEIEZ TR ITTNE RS VO THL., (79
=), 1974, p.242)

MR L7z & 912, A4 OHFEREEIESL < DR AB %
HEATWAS, FnE, B2 IXWHMEPLINE TOE
BRERO TS L T & 780, IBE0E T, YA
IERE SR b, Db OF A% L
TR PYELZHRCE 2w (8K, 1992) OT,
A DGR L 7 BEB IO W THRFZWSH 21T D
LiaiZiE, WIS, COMOEABERY B EHITRKD
bNBZLEBBb. ZLT, HEENHIL, SR
DEZLE [EHIEA] & [EHa%] Lvw) oo
AT THED BB (7 v —)b, 1970, p218).
bbb, IR L 2 EBNERSTCIE, — 5T
EfEHzZzH5PEFI0HMLESEL, ) —HTE
MR ESWMLEL) &5, ZOZODMEDS [25
7] EVIEEDOBTBIAELZ LT DTH
5. 2FY, E0XHICHE (BEEER) L, Mz
(BRENE) LTwahbn)ZezWHLNITAHIE
WCEoT, [ZOEBEETHEDITIMAPLEN] &)
MWICEZR D6 ENLEDTH 5.
RT3 E DREE X BB O 72%E & I3 AHE
WMICELZ--RETH L. HAREOMEEIZ, 20l H
REMEIEBIE] 255572012, 7yH—lownd [
B0 7 280 | (uniterssierter  Zuschauer) DRERE 2 #fi & L
Twa., LaL, EEFEWNGN, L) b AHMOITA%
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WMEE LA IcB VT, CORER#HETEhITIC
v, THICHEEL T, BiREZEOLE VAT
YA —IE, BEOERICH L CHERFMIHET AL
IZDWT, RO LI ICB_TWE,  [HREE
HEEERE ST A5E10E, - - - IRIZEZOSHE
BRI D LDOHFIZE L S AEROFNITWY) 2 &,
SFEIC L o THEBMIIREN L EE ROWHERZNERK
DHEEDZFEXZHH) LT 5. - EAREEICO DR
PRIESRT B L T2 0BT 2 AHOHR~LiZVY &
B, CNEEBTAHZLICEEI(EVY ATV H—, 1967,
p58). 2F D, ERiGEZEL [Mbb] ZEHFERFS
NLEDOTHAH. ZLT, TOLI 7% [FEMIAKEZIZD
DTHBIINTZHDDANEFEALTHY, /2722
POERFI(E Y AT U —, 1967, p79) THbHE 9.
2BV, ERIRER, —bivbitTw 2 IXERY
Hl—, ICOVWTOBMERIZLBHERANTFEL LT
DHREMH G L DRI L ETEE, —bhbhTwnR
WREBY TG —, &\ ) dlERAYHR S & BRRER IO A b
DIEMIRRFOREGTNLET LI LR L, 85
2, W EEHOHEGHOF IS RAMAAEND &
V) 2 ENL, BEFRSATIEE < A FERaR e O
LI lledh, FNWzx, bbbl 51259 8E DR
JTNZDOWTHE L TB»RIER 52\,

BB &R AT e L ST — s &2 b g,
HEICTD [EEN] CEETE 201 LT, BN
- NEFNEEI OIS B VT, &) LT 205K
DEETTE V) LD MbILb Z LIk b, FIFHRFE
09 - AFZREEI AT T, 2059 &35 HENE
BRENEETH L LIGERT . BHEEAGTIZE N
IZTOEBWICAFICHBEIN T L0t L, BHEE
BB AT &) b DI, EEREEROTEII DD
HZEDTELIEHREEN b o TWwa NI LrBri
TWwWiw., (£F, 2002, p457) WEFEMAMZED T
BT, SR E o TV AEL 2 HEEBINIC TR
WEE R B 5- OB ADOHF T, MEEBINEREZ A
T2 ERDODHLEE| 2 ERTHDTH S (FIR, 1999,
pp 96—97)

ZOZ I, BADPBISETHENICERL TWARD
IVLBHEEPSIHEMTEL). AF VY F0ohbET
DEIZABELTNT, BEFFLN [VEOF X ITW
Whz] ZELEEERXDLTWAERZHICLZW/E
By, TITRILE, BZOBERODILIFEL L
W) RFERDOFT [BERO D HEE] 25 [FEME] b
STHRESNTWEDOTHAS, LL, £2I2iE, EH
DEFTIZZ VD THD S W E W) FEEE H W THKR
THA. Tabb, T2, [HEEEDOHERH T
TY—%HVEZLIZEoT, BEOHERHFREDER
Rl2BbIll o TH—DE®E b o HELZBLT L L0
5 AT REE ] (BHRE, 1999, p96) HBHDTH 5.
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2.4 FUAMELTOIEY—F

B L2260 L)1, HREN - AH
ZIIFFE ClEFE A PHE TH & - T 5 BARRY - MBI
LEEHFMEOHREEE %D, FITRIZ, FOHWT
FLRBERIEDL) UK ET Lo TV RITIE RS
BVPIZOWTEREZNMRA TBE 2.

EHIRFFE L1, T o THIEREDESETRER DA
WA E LTHEY (ABE LTHEDLEHT), ZOAD
FEDOH Y FFOBEKRD, MRBEOWZ TWD [FEEROH
il CBXBHoT, FLVLEE->TLADEFTRICH 2
LE)ETHERIZLEEZTIWTHA . ik, 2002,
pp1—2) #LTC, 20 L9 EHIT, BEDOERNHF
78, A \VIT—H % FBEROBIEPIE TIEHR VIS
CEDTERVYTY T4 %ER, LrbENS4H
FEOMFEEBIZE > TS DA 287 N &5 251
B Z T o TwA b0 TR IR 52w, oF
D, BEREVHEW) B EEEE, —DDORMEE
ELTIRRTAEIAIL, ZOBDOHEFFIEIT S HE
WaBERNPSHL., Tz, [BHHBFES L] S606H
gelit, REEZ 25138 —20REETH S LiiAF
IR S5 0B E S - T, TOHEMIFENEN
TWAEREID, TN ETFSNTWBEHEEN 2513
EFILZDIETHAFIEZ LN TVENE ) 2ITHh
MPhoTLHTHA9. (fHF, 2002, ppl1—2)

SF ) ZOMDOIETIE, T¥Y— FOITRBRDOES,
—HZH - B L V) BIRTIE R, ©LABRATFD
[REERD B | %W 57257 0EE %2 b > TWwhbH
Ed -, LBRBBEEROFILME LB EOTY
V= FERY) EF 5 0RMD AT MG S €502
DABMPEIDPD, T2, FOTLEYY — FiROBFRE %
S TWBLYEIFEED [HEEOMER ] DD S LffeT
RS NS (6, 2002, pp1—2).

WMo THRADT 4 =V FICEBZMITZ L&, LR
FRGE LB - NFHFEMFZOBIRIZED X 9
IZR>TWAEDTH A 2. BELHERTIE, —iwiE
REFHEOFMIZONWT, ZORBEMFIHED ) S L9 %
FHFIEDITHONTWDLDTH A ) H

DFTiE, B EORE RBEAIRICBIT 5B -
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The improvement in sprint technique by the use of biomechanics data

Kazutoshi Nakata',

abstract

The purpose of this study was to investigate changes in sprint
technique and biomechanical variables of varsity sprinters by the
training with the use of biomechanics data. Eight highly trained
sprinters participated in this study. Sprint motion of the subjects
was analyzed with a videography, and the kinematics and kinetics
of the lower limbs were computed. The biomechanical variables
used for the data feedback were thigh angle of the recovery leg at
the instant of the opposite foot touchdown, segment angle of the
thigh at the instant of the toe—off, the maximal height of the toe
during the recovery. After the technique training, six subjects
increased the sprint running velocity. Most of the subjects improved
the thigh angle of the recovery leg at the opposite foot touchdown,
the maximal height of the toe during the recovery, the thigh angle
of the recovery leg after toe—off, and the hip flexion torque and
torque power. These results indicate that sprint training with the
use of the biomechanics data was effective to improve the sprint
technique.
Key words : biomechanics, motion analysis, improvement, sprint

technique
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A case study about performance development process in inexperienced female pole vaulter

Kiyonobu Kigoshi”,

Abstract

The purpose of this study was to show a significant case for
coaching female beginner pole vaulter, through the follow-up
process of training which put emphasis for acquisition a free
takeoff. The follow-up period was five months. Two female pole
vaulters(experienced and inexperienced vaulters were 'athlete A' and
‘athlete B'respectively) participated in this study. The main results
were as follows; 1) Record of 'athlete A' improved from 2.50 m to
3.00 m. Simultaneously the takeoff velocity and grip height were
improved. 2)'Athlete A' completed the takeoff at the backward

position than the point just under the right hand in all measurement.

3)'Athlete A' showed larger tracing of a center of gravity of left
foot in comparison with that of 'athlete B'.

These results suggest that 'athlete A' got the free takeoff through
the training process which put emphasis for acquisition the free
takeoff, and ‘'athlete A's motion after a takeoff was formed with
acquisition of the free takeoff.
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