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With the current emphasis placed on the difficulty and originality aspects of 
gymnastic vault performances, reinforced by downgrading the base score for the existing 
vaults and simultaneously providing bonus points for new vaults. the amplitude of 
postflight has become increasingly important. Physical amplitude of postflight is 
considered a critical factor in learning advanced vaults because it provides the height. 
horizontal distance, and rime necessary to execute complex maneuvers in midair. 
Artistic amplitude is also important in enhancing the aesthetic aspects of the vault. For 
these reasons, it is not surprising that the Federation of International Gymnastics (1985) 
assigned 7.0 points out of 10.0 for the postflight phase. Of the remainder, 2.8 points are 
assigned to preflight and blocking, with 0.2 point set aside for demonstrated virtuosity. 
Although a breakdown of points for blocking is not available, it is generally considered 
to be of greater importance than preflight in determining the linear motions and 
trajectory of CG in postflight Once the gymnast is in the air after takeoff from the horse. 
body control and p i s e  timing are crucial for successful performance of the salto 
forward and kickout Furthermore, to achieve successful results, the moment of inerria 
of the body must be properly altered at the critical instants and height in space to 
maximize the body style of artistic expression and simultaneously to prepare for a 
controlled landing on the mat. 

An in-depth study of blocking and postflight should provide meaningful and 
useful results because well over 70% of the total score awarded by judges is allotted for 
these two phases of thevault. Although anumber of studies have been conducted on the 
handspring and salto forward tucked vault (see Figure 1). an important "common 
denominatorn skill that provides an array of carry-over elements for advanced vaults and 
safety, none have focused specifically on the blocking technique and body control for 
salto forward and kickout prior to landing. The purpose of this study was to identify 
factors that govern successful performance of (a) blocking or pushoff against the horse 
with the arms and shoulders and @) body control for somersault and kickout or rapid 
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Table 1. Descriptive Statistics and 1: Values with the Judges' Score for Variables 
in the Men's Compulsory Vault Performed at the 1988 Olympics 

V, at horse TD, m/s 
Vertical forces on horse, N 
Vatical forces/WT on horse 
Vertical impulses on horse. Ns 
Change of V, on horse. m/s 
Time on horse, s 
V, at horse TO, m/s 
V, at horse TO, m/s 

Time. TO to peak, s 030 0.04 0.23 039 56+++ 
Horizontal distance. TO to peak, m 1.08 0.17 0.79 159 .65+++ 

Rise in CG, TO to peak, m 0.4q 0.11 0.26 0.74 54+++ 
Height of CG at MinL m 2.75 0.20 230 3.10 .49+++ 

Horizontal distance. Minl to TD, m 1.62 0.41 0.90 2.65 .55+++ 
Time. MinI to TD, s 0.45 0.10 0.27 0.69 .45+++ 
Angular velocity, MinI to TD, degls 499.0 45.6 421.0 631.0 -.40** 

V, = Horizontal velocity; V, = Vertical velocity; TD = Touchdown on horse; TO = Takeoff 
from horse; WT = Body weight of subjecc MinI = Minimal moment of inertia *p 5.05; 
+%I_ .m; +++PI_ .001. 

CONCLUSIONS 
The above findings indicated that a large horizontal velocity at touchdown on the 

horse achieved by vigorously sprinting the approach run is an important prerequisite for 
successful performance. A blocking of forceful nature, applied over a brief period of 
time, is effective in developing a large vertical impulse, which in turn produces a large 
change of vertical velocity while on the horse. This enables the gymnast to depart from 
the horse with a large vertical velocity which in nun ensures a large upward vertical 
displacement resulting in a large trajectory of CG in postflight. Once in the air, during 
the salto forward, focus should be to alter the moment of inertia of the body in such a way 
that the full tuck position is achieved just before or as close as possible to the peak of 
flight. This maximizes the time and height available for the remainder of postflight 
including the kickout in midair, maintenance of theextended body position in flight, and 



preparation for landing. Effort should also be made to stretch the body fully, while well 
above the horse. and rotate it slowly as it travels a large horizontal distance to enhance 
the expression of anistic amplitude of postflight for virtuosity points. ?he small angular 
velocity thus achieved by early kickout well above the horse and the long-held extended 
body position as it travels a large horizontal distance during the descent phase of 
posdlight not only contribute to the artistic amplitude but also provide a greater control 
for landing absorption of a large quantity of kinetic energy and impact force of landing 
over a longer distance. 
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