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The purposs < *ais study was to describe the kinetic parameters at release of the double salto backward tucked to dismount
on the horizon::! bar.
The subject i inis study was one male university gymnast. His body weight and height was 57.0 kg and 1.67 m, respective-

ly. He performed the double salto backward tucked to dismount after three rotations of the giant swing backward on the
horizontal bar. These motions were filmed from the side with a high-speed camera of 33 frames a second. The body land-
marks digitized {rom the films represented the endpoints of each of the segments. An eight-segment mathematical model of
the body consistin
Velocity of the ¢
for whole body

; of the head, trunk, upper arm, forearm, hand, thigh, shank and foot was used to obtain kinetic parameters.
. angular momentum about a transverse axis trough the C. M. and mechanical energy were calculated
Mechanical power at each joint between adjacent segments was also calculated and total power was obtained
by summing the power at each joint. Segment masses and center of mass were calculated from the data of Dempster (1955)
and segment moments of inertia were obtained from the date of Widule (1966).

Height of the C. M. at release was 2.30 m from the landing mat. Release angle of the C. M. was 70.5 deg and then velocity
of the C. M. was 5.14 m/s. Maximal height of the C. M. was 3.50 m from the landing mat in the airbone phase. Angular

momentum was 44.4 kgm?/s at release. Mechanical power was generated by the hip joint flexion and shoulder joint extension

In the upswing before release. These motions increased mechanical energy and angular momentum.
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Fig. 1 Movement of the body during the double salto backward
tucked to dismount on the horizontal bar.
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Fig. 2 Movement of the body during three rotations of the giant
swing backward and dismount.
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Fig. 3 Changes in velocity of the C. M. during three rotations of
the giant swing backward and dismount.
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Fig. 4 Changes in angular momentum during three rotations of the

giant swing backward

5.84m/s LM L7z, F72, BEFHEROKRKE
12 5.95m/s TH o7z, BEFHREOFEELDHEE
i1 5.14m/s TH o720 ZOEED HEKE L DEE)
FHIEAKFH A S EHNT0.SEDHIETH 720
4 125K ELT D) OAESEORRIEL
R L7z, IEFHEE 1 NEE A5 3MEE £ TO
SHRELTIDYVOMEHROY — 7 EIX, ThE
N 75.0kgm?/s, 76.3kgm’/s, 76.0kgm’/s T & -
720 372, BFHEMOHKELI L) DAEEHE
DY — 7 ffiid 78.2kgm%/s Th o720 ZLT, %
DBFEA L THEFREICIE 44.4kgm’/s TH o 72,
B 5 15 T OV F — ORI EALE R L7
R EIFEY OBFOENFH T A F—131145.2]

and dismount.
f%otbmﬁ,lﬁﬁa@miig%Twﬁ
1265.6], 2 [El45 H O# T H I 13 1365.3], 3 @f
HO#THICIE 14055 L IEFH& &%)~
LizHEmL 7z,

1 6 1 B R S pe < — R EILE
%Ltoﬁﬁf%&éntﬂv_@ﬁ%mﬁm
%tﬁ%ﬁﬁ%ﬁéhtwtmf,EMHﬁﬁ
RS CRES RS- PV Ay
—%ﬁLt°§¢mtﬁﬁﬁﬁ$u&ﬁﬁmﬁ
LEMSOME X 3ED 7 —ppEst
feo BECRIEE NS — OBAITHE T
ERCECTEPE TIN-t Rl
845.6W, 849.4W, 932.2W, 9115W TH 2

-



r

Nagoya J. He: "'+, physical Fitness, Sports Vol. 11, No. 1 (March 1988)

I:Intarnal kinetic energy
Kinetic energy of the C.M.

BBl rotential energy of the C.M.
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Fig. 5 Changes in mechanical energy three rotations of
the giant swing backward and dismount.
(W)
1500 — ist Giant Swing 2nd Giant Swing 3rd Giant Swing Dismount
Total Total
1000 Total
500 - Hip _-Total
=
. Hi
{ I ! Shoulder
~5000 Shoulder Shoulder Shoulder
~1000f~ ) " :
~1500
L B 1 | I 1 1 |
0 1.0 2.0 3.0 4.0 5.0 6.0
Time (s)
Fig. 6 Changes in mechanical power during three rotations of the
giant swing backward and dismount.
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Fig. 7 Kinetic parameters at release of the double
salto backward tucked to dismount (V : velocity
of the C. M., # : release angle of the C. M., h :
height of the C. M., and L : angular momentum
of the whole body about a transverse axis
through the C. M.).
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