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INTRODUCTION

Yuri Bakarinov wrote in his article “Hammer Throw—Evolutions and
Perspectives” (1987) that, since the general physical preparation of leading
hammer throwers has remained practically unchanged, progress has been made
possible by the use of specific preparation methods and adaptations to the latest
changes in the throwing technique. Ten years have now passed and
performance levels have actually dropped. Part of this has occurred due to
increasingly tougher doping controls, but there has also been a lack of
understanding of how to adjust training components for contemporary throwing
technique.

It therefore appears appropriate to take a close look at past and present scientific
studies into the kinematics and biomechanics of the hammer throw, beginning
with the works of the former Soviet Union’s sport scientists like Kuznetsov, 
Lutkovski, Voronki and others. Together with Krimonosov, Pavlov and later
Bondarchuk, they have practically established basic hammer throw technique
and contemporary training methods.

Among the foreign scientists who have made major contributions are Terauds
and Dapena of the United States and Czech specialist Sushanka, who made use
of three-dimensional film analysis to study how the hammer head moves in
relation to the thrower, while Mindovid of Bulgaria and many other scientists have
produced excellent information in regard to a rotational approach and application
of the latest findings re: further improvements in hammer throw technique.

Based on the views of these and several other authors allows to sum up how the
external structure of the hammer throw technique has developed over the years
and draws attention to the major elements expected from today’s exponents in 
this event.



PRELIMINARY SWINGS

Preliminary swings, one of the most important technical elements of the hammer
throw, are responsible for the throwing rhythm and tempo, the position of the
lowest point in the rotational trajectory of the hammer, the moving of the hammer
head into an optimal position and the placement of the athlete’s body into a 
suitable position for the turns to follow. The stability in the execution of the
preliminary swings is so important that in a methodical development this element
should be completed before the throwing action as a whole begins.

A variation of two preliminary swings is common. The placement of the feet is
wide (70 to 80cm) to create a maximal rotational momentum. Changes to this
position, by even 2cm, influence the subsequent structure of the throw. Some
specialists recommend placing the right foot 10 to 15cm back from the left. In this
variation the athlete shifts in the throwing process gradually to the left side of the
circle. Sergey Litvinov, for example, produced a 45cm shift from the center line of
the circle, while Yuri Syedikh deviated from the center line by only 6 to 8cm.
Many athletes deviate only in the first turn before moving in a straight line.

The plane of the preliminary swings, influencing the following inclination angle in
the turns, is around 37 to 40°. This inclination has been reduced from the angles
used in the 1960’s and 70’s, apparently because of a lowering of the body
position and a change by the majority of athletes to four turns, in which all the
indicators from the first to the fourth turn take place more smoothly. Litvinov, for
example, had a 16° angle in the first turn, 29° in the second, 34° in the third and
38° in the delivery. The corresponding angles for Syedikh were 21°-31°-38° and
39°.

The rotation between the shoulder and hip axis during the preliminary swings is
generally 70 to 90°, which is a little less than in the 1970’s (not less than 90°) and 
indicates a general tendency to shift the plane of preliminary swings to the left.

TRANSFER TO THE FIRST TURN

The largest differences in opinions appear to be on the low point of the hammer
trajectory in the transfer to the first turn, although the majority agrees that it
should be opposite to the toes of the right foot. A positioning of the low point of
the trajectory a little to the right of the center line makes it easier to accelerate
the implement in the first turn, but at the same time makes it harder to produce a
wide movement arc of the hammer to the left.

In this situation the left leg is not sufficiently loaded and during the subsequent
turns the low point of the trajectory shifts to the left either by “pulling” the 
implement when the shoulders emerge from the turn, or from a delayed
placement of the left foot. According to Dapena (1984) the low point of the



trajectory in the preliminary swings has a 300° angle from the center line in
throwers using three turns in comparison to 210- 215° for athletes employing four
turns.

In our opinion, athletes with a high level of speed capacities and in complete
control of the technique have no need to “advance” the low trajectory point by 40 
to 45° to the right but can place the hammer head straight in front of themselves
already in the first turn. Nevertheless, there is no complete agreement to this
phase of current hammer technique and we still find three major recommended
variations in the literature:

1. The lowest trajectory point shifts from a position in front of the right foot in
the first turn to a position straight in front of the thrower at the final
delivery.

2. The lowest trajectory point shifts from a position in front of the right foot to
a position in front of the left foot at the delivery phase.

3. The lowest trajectory point shifts from 0° to a position in front of the left
foot at the delivery.

Of course, these variations are influenced by variations in technique, physical
abilities of the throwers and the number of turns employed (three or four).

A shift to the left of the low point of the trajectory represents a change in the
trajectory plane. This indicator among the leading throwers is in the performance
of Litvinov equal to 65°. Syedikh, considered to have one of the most efficient
hammer throw techniques, had a much smaller indicator. Since a change of
trajectory requires additional effort, we can expect the indicator to move closer to
zero degrees in the future.

TURNING STRUCTURES

The next important element in hammer throw technique is the removal of the
right foot from support. According to contemporary views this should take place
when the thrower’s body is at a 90° angle from the frontal plane in the first turn. 
This permits the lengthening of the double-support phase in relation to the single-
support, an aspect reflecting the tendency of changes to the turning structure
over the last few years.

As the velocity of the turns increases, most throwers begin to lift the right leg
earlier and earlier in each turn. According to Petrov (1980), the angle is reduced
to 80° in the second turn and 75° in the third. Some experts believe that the
movement of the right leg from its support begins a little before the implement is
placed directly in front of the athlete.



The right leg loses contact with the surface when the angular velocities of the
hammer and the athlete’s body are equal and continues until the implement 
passes its highest point. An earlier loss of right leg contact reduces the turning
velocity of the athlete’s body and therefore has a negative influence. Leading
hammer throwers attempt to eliminate this fault whenever possible.

The right leg moves in the single-support phase within a minimal radius to secure
a fast foot placement. The left leg rotates in a nearly straight position going into
the first turn to allow for a slight forward lean of the trunk to increase the
movement amplitude. However, this appears unimportant in the use of a four-turn
technique because the thrower’s body is expected to be practically vertical in the 
last turn. Otherwise the employment of the legs will be eliminated from the final
delivery action.

A slight forward lean of the trunk, in the double-support phase allows the thrower
to maintain balance when the angular velocity of his body is reduced and the
absolute velocity of the implement is relatively high. This is one of the main
advantages of the four-turn technique, as it makes it possible to start slower and
allows for a smoother change of kinematic indicators. The rotational radius is
reduced as the trunk straightens and the angular velocity is consequently
increased.

The rotational velocity of the hammer increases during the turns. The
acceleration takes place in a fluctuating way with minimal and maximal velocities
occurring in each turn. These correspond approximately to the highest and
lowest points of the hammer trajectory. Only after passing the low point of the
trajectory in the first turn is the hammer still accelerated before the centrifugal
force creates velocity fluctuations in the turns to come.

The left knee joint angle is reduced from about 130° to around 90° in the changes
from, the single to double-support phases. A larger left knee angle can lead to a
transfer of the hammer’s center of gravity on the right leg, a position considered 
to be an extreme technical fault.

FURTHER TECHNIQUE ELEMENTS

The next important element in the turning structure is the placement of the right
leg. A contemporary technique view, after some conflicting ideas in the past,
accepts that the right foot is placed nearly parallel to the sagittal plane.
Immediately after the right foot is placed, a 180° double-support phase and the
acceleration of the implement begin.

This takes place not only through an active rotation of the trunk and legs in
relation to the shoulder axis, as recommended in the past, but with the whole
body (with the exception of the arms). The shoulders, trunk and legs axis is not



opened from the frontal plane. Bondarchuk considers this phase as the most
important in contemporary hammer throw technique.

Krasmov drew attention already in the 1960’s to the importance of accelerating 
the hammer via active work of the right leg without loading the pelvis (particularly
its left side). From a biomechanical viewpoint, an active rotation on the left heel is
not effective because the axis of the rotation is drawn through the heel. It is also
important to observe in the movements of body segments that the pelvis rotates
ahead of the trunk, the shoulders ahead of the hammer axis and the pelvis ahead
of the shoulder axis. The hammer axis, as it crosses the high point, should have
an angle over 110° in relation to the shoulder axis.

The position of the athlete’s head during the turns, although individual, also 
deserves some attention. It is generally accepted that looking straight ahead and
slightly upwards helps to maintain the trunk on the rotational axis. According to
Bondarchuk, turning the head to the left of the implement leads to bending of the
right arm, reduces the radius of the rotation, affects balance and also leads to
straightening of the left leg.

Highly qualified throwers stand out with their smooth acceleration of the hammer
in the double-support phases and a gradual shortening of the single-support
phases, which are shorter than the corresponding double-support phases. The
gradual acceleration does not increase velocity more than 25% in each
subsequent turn. The turning rhythm is established in the transfer from the
preliminary swings into the first turn.

FINAL DELIVERY

A close analysis of the actions of leading hammer throwers reveals several
different technical shortcomings in the performance of the turns, as well as the
final delivery. However, it should be kept in mind that the actual distance of the
throw depends mainly on the athlete’s position at the startof the final delivery
and the angular turning velocity at this stage.

Whether the athlete bent his arms and “pulled” the hammer behind him during 
the turns, whether he had a rather large forward lean of the trunk or placed the
right foot heel first are not really decisive. All these faults affect only energy
expenditure in the acceleration of the implement and can at least partly be
compensated for by excellent physical performance capacities.

An effective delivery and a long throw is possible even after certain technical
shortcomings in the earlier stages of the throw, provided the athlete reaches a
maximal possible turning velocity and has an effective delivery position with a
near- vertical trunk, closely placed feet and a rotational plane of the implement
around 40-45°.



The final delivery action should take place without a significant backward lean of
the trunk. The legs begin to straighten when the implement passes the low point
of its trajectory. The release of the implement occurs when the implement is
placed at the level of the athlete’s shoulders. A balanced position after the 
release reflects properly executed delivery movements.

Some authors recommend lengthening the path of the force application by
shifting the low point of the implement to the region of the left leg and to move
the actual release point behind the left shoulder. It appears to be up to the coach
to decide how such changes fit into the total structure of an individual athlete’s 
throwing structure. It should be noted that the velocity of the implement increases
in the final delivery phase by 15%. The maximal delivery velocity is reached 30 to
35cm before the release when the muscular work reaches the ineffective zone.


