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 For body positions other than straight there is more freedom for the gymnast to 
adjust the somersault rate. In the tucked triple somersault dismount from high bar 
shown in Figure 4 there is sufficient angular momentum to allow the movement to 
be completed successfully. If there were slightly less angular momentum than this, 
the gymnast could compensate by adopting a tighter tucked position. There could, 
however, be considerably more angular momentum without this being detrimental to 
a good performance.  With more angular momentum the gymnast could delay the 
movement into the tucked position and could extend earlier prior to landing. In fact 
the angular momentum of the straight double somersault shown in Figure 3 is 18% 
greater than the angular momentum of the tucked triple somersault shown in Figure 
4. This indicates that a gymnast who can do a straight double somersault dismount 
from high bar should be able to generate ample angular momentum for a tucked 
triple somersault dismount. Some gymnasts have employed a split tuck technique in 
which the knees are pulled wide to reduce the moment of inertia about the 
somersault axis but this technique is a break in form and only marginally increases 
the somersault rotation (Kerwin et al., 1990). 

 
 

 
 
Figure 4.  A triple somersault dismount from the high bar with the body tucked. 
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 It is evident that gymnasts, trampolinists and divers do not use this hula 
technique to produce multiple twists during the aerial phase of a somersault since 
the body typically remains straight during the twist. If somersault is present then any 
technique that tilts the body away from the somersault plane will result in twist in 
order to maintain constant angular momentum (Frolich, 1980). The most obvious 
way of producing tilt during freefall is to raise one arm laterally while lowering the 
other. In a plain jump there is no angular momentum and this arm movement will 
produce a tilting of the whole body in order to maintain zero angular momentum 
(upper sequence of Figure 9). If the same arm movements are made during a plain 
somersault, a similar amount of tilt (8

o
) results and the body automatically twists in 

order to maintain constant angular momentum (Yeadon, 1990).  
 

 
 
Figure 9. Aerial twist in a somersault resulting from tilt produced by asymmetrical 
arm movement. 
 
 Any movement in which left-right symmetry is not maintained is likely to produce 
some twist. In the simulation shown in Figure 10 the body makes a partial hula 
movement while extending from a piked to a straight position. In a plain jump this 
hula movement with wide arms produces tilt while the body is in a side arch 
configuration due to a reorientation of the principal axes of inertia (Yeadon and 
Atha, 1985). Once the body extends, however, the final tilt is only 3

o
 (upper 

sequence of Figure 10). If the same movements are made during a somersault the 
situation is somewhat different. Once the body is in a side arch position with wide 
arms there is considerable tilt (10

o
) of the principal axis corresponding to minimum 

moment of inertia and so the body starts to twist in order to maintain zero angular 
momentum. As the twist increases up to a quarter twist, the tilt angle also increases 
due to the nutation effect. When the body extends to a straight position the tilt angle 
is not reduced in the same way as for a plain jump with a hula movement since this 
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technique produces considerable tilt (11
o
) in a somersault and is a viable method of 

producing aerial twist.  
 It is fortuitous that the hula movement that produces a twist to the left in a jump 
also produces tilt which will result in a twist to the left in a forward somersault. 
During the takeoff for a forward somersault from the floor or trampoline or diving 
board the body flexes at the hips so that initially it is in a piked position which is 
suitable for this technique. For a backward somersault the body is initially arched 
and use of a partial hula movement while extending again produces tilt which results 
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position and produces little change in the tilt angle since the reorientation of the 
body manifests itself mainly as a change in somersault rotation.  
 

 
 
Figure 11. Simulation of a forward 1 ½ somersault dive with three twists using 
asymmetrical movements of the arms. 
 
 The asymmetrical hip technique shown in Figure 10 may be used to produce 1 ½ 
twists in a single or double somersault. In Yeadon (1997a) a progression based on 
computer simulations is described for learning a double somersault with 1 ½ twists 
in the second somersault (Figure 12). In the first somersault the body is flexed into a 
piked position and then moves through a side arch position with wide arms while 
extending. The arms are then adducted to accelerate the twist and as the 1 ½ twists 
are completed first the right arm and then the left arm is abducted to help remove 
the tilt. The body also moves through a side arch p
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actual arm movement gives a measure of the contribution to the tilt angle from 
asymmetrical arm movement (Yeadon, 1993d). Other contributions can be 
determined in a similar manner.  
 Figure 14 depicts a performance of a double somersault from trampoline with a 
full twist in the second somersault. In such a movement where almost a complete 
somersault occurs prior to the initiation of twist it is to be expected that little contact 
twist is used and that aerial techniques are responsible for the production of twist. 
Prior to twisting the body is piked and since it is rotating backwards asymmetrical hip 
movement is unable to produce much tilt since the directions of hula twist and tilt 
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Figure 15. Simulation of an unstable double backward somersault leading to a 
quarter twist. 
 
 In actual performances of straight double somersau
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Figure 1. The flight phase of a high jump performance showing the parabolic path of 
the mass centre. 
 
Figure 2. A double backward somersault from a floor exercise showing the 
increased speed of somersault rotation when the body is tucked. 
 
Figure 3. A double somersault dismount from the high bar with a straight body. 
 
Figure 4.  A triple somersault dismount from the high bar with the body tucked. 
 
Figure 5. During a wobbling somersault the twist oscillates left then right. 
 
Figure 6. During a twisting somersault the twist continues in one direction. 
 
Figure 7.  A computer simulation of a backward 1 ½ somersault dive with 1 ½ twists 
in which the twist is produced during the takeoff. 
 
Figure 8. Computer simulation of an aerial half twist using the “hula” or “cat” 
technique. 
 
Figure 9. Aerial twist in a somersault resulting from tilt produced by asymmetrical 
arm movement. 
 
Figure 10. Aerial twist in a somersault resulting from tilt produced by asymmetrical 
hip movement. 
 
Figure 11. Simulation of a forward 1 ½ somersault dive with three twists using 
asymmetrical movements of the arms. 
 
Figure 12. A double somersault with 1 ½ twists in the second somersault produced 
using asymmetrical hip movement. 
 
Figure 13. Stopping the twist by removing the tilt in a backward 1 ½ with 1 ½ twists 
using asymmetrical arms.  
 
Figure 14. Performance of a double backward somersault from trampoline with one 
twist in the second somersault. 
 
Figure 15. Simulation of an unstable double backward somersault leading to a 
quarter twist. 
 
Figure 16. A performance of a double straight somersault in which corrective arm 
asymmetry is apparent late in the movement. 
 
Figure 17. Simulation of a double backward somersault with one twist in the second 
somersault arising from slight arm asymmetry in the first somersault. 
 
 


