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This article was brought about for two reasons. 
Firstly after watching some videos on the internet 
I was amazed at the variety of positions coaches 
were recommending for the ‘low point’. Secondly 
this is to create a lead into two further articles. 
First: ‘How to achieve optimal radius’ followed by 
‘The biomechanical principles of the control of the 
left side axis of rotation’. (For a right handed 
thrower) The later article will include not only 
movement patterns across the circle but also the 
latest information from Mr. Koji Murofushi of 
Japan. Whilst perusing this article it must always 
be in the readers mind that the hammer throw is 
a dynamic event. 
 
But First 
The thrower is never going to achieve maximum 
radius, or maximum distance thrown, if the low 
point is incorrect either biomechanically or 
unsuitable for the particular throwers ability. It is 
therefore of great importance to understand the 
various positionings and influence of the low 
point, as it is relevant to the whole throw. All 
references are made from observations from the 
rear of the circle. 
 
I hear coaches talking of the low point (for a right 
hander) anywhere from just outside the right foot 
to just outside the left foot, with the hammer at 
various heights from the floor. Clearly there must 
be some optimal position. Therefore it is vital that 
the coach must have an understanding of the 
biomechanical model of hammer throwing to 
support his/her claims. 
 
The Understanding of the Importance of the 
Correct Positioning of Low Point 
In previous articles I have pointed out that the 
French have advocated, since 1982, and the 
IAAF since 1991, that the low point is set around 
the 360º/0º degree point. This is obviously also 
taught at the IAAF Institute for hammer throwing 
at Kourtane in Finland which I attended during 
the winters of 2007 – 2009 inc, and two summer 
camps. I make no apologies for again 
reproducing their diagram here 
 

 
 
Fig 1 Diagram of the Swings and low point (1)  

As a coach on the many hammer courses that I 
have attended, and with my mentors, it was 
always drummed into me that the low point is off 
the athletes right toe & the athlete should stretch 
back on the right side, whilst using the hips to 
counterbalance the weight of the hammer. This 
would put the low point at approximately 345º - 
350º and theoretically the high point opposite at 
approximately 165º - 170º. Never was the angle 
or the height from the ground in relation to the 
physique of the hammer thrower ever mentioned 
 
For example, if the low point is off the athletes 
right toe, and at too steep an angle, as the 
placement of the feet is wide (70 to 80cm for a 
mature male thrower) to create a maximal 
rotational momentum, then the plane of the 
hammer must be rising as it comes to the 
throwers front 360º/0º and above shoulder height 
at 90º.  
 
I would contend this is why I observe so many of 
our athletes with a combination of these 
problems: a low point that is mechanically too low 
(near the ground) and therefore a hammer plane 
that is too high and steep by the 90º point. A left 
shoulder pulled back, a straightened left leg and 
a left hip that has pulled off the axis of rotation at 
90º. By 180º a reduced radius has been created 
by the arms being high in the air. This leads to a 
late right foot lift off, a late and heavy right foot 
landing and a tendency to create a right sided 
axis of rotation. Completely opposite to what is 
required. 
 
In this situation, low point to the athletes right, (on 
or just inside the right toe) unless the hammer is 
at a low angle in a physically flat plane, the left 
leg is not sufficiently loaded to set up a good 
radius on the left side and therefore through the 
desired axis of rotation. The athlete is now unable 
to use the left foot correctly and will be unable to 
transfer over the toe. (they will stay on the side of 
their foot thereby reducing the radius on an 
already steep plane) See Note 1 
 
Consequently as the radius is lost, the hammer 
moves ahead of the thrower, and during the 
subsequent turns the low point of the trajectory 
shifts to the left. This is either by the athlete 
“pulling” the implement when the shoulders 
emerge from the turn, or from the delayed 
placement of the right foot. This will almost 
certainly lead to the hips being in the wrong 
position and an overall mechanically inefficient 
and ineffective position to influence the hammer. 
(many ‘drills’ actually teach this fault by 
encouraging the athlete to turn the right side 
through a full 360º before placing the right foot 
down, unfortunately most never recover). 
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The more the hammer path diverges from the 
horizontal, the greater is the tilting moment (due 
to centrifugal force) and the greater is the 
thrower’s risk of losing his/her balance. It would 
therefore seem wise to take this advice to allow 
the thrower to find a comfortable physical height 
at the ‘low point’, to enable them to achieve the 
resultant entry into the turns in a proficient 
manner. (see notes later on optimum height of 
hammer head P4 Col 2 Paras 1/2) 

 
360º/0º Position of The Low Point 
In a previous article by Dr A.Bondarchuck (2) he 
observed the following “At present, most of the 
world’s strongest athletes demonstrate some 
other method of entry into the first turn, where the 
low point of the implement’s rotation plane is 
considerably displaced to the [throwers] left. (His 
meaning is displaced from the right toe toward 
the centre 360º/0º, not over to the left toe [foot], 
the article continues to explain) In one case, it is 
in front of the thrower - approximately equidistant 
between the left and right foot projections. In 
other cases, it is displaced to the [throwers] left 
[towards the centre].” 
 
Earlier this year, Sergej Litvinov, Jr. (3) had some 
insightful comments about hammer technique. 
When it was put to him that the position of the low 
point during the winds should be individual for the 
athlete, Litvinov, Jr. quickly replied that this is 
wrong; the low point should never be on the left 
side for a right-handed thrower. For Litvinov, Jr., 
the low point should be in the middle, “If the low 
point is too far to the left, then the hammer’s path 
will be shortened and distance will be reduced 
not just a little, but by meters. If the low point is 
off to the left, then it will be harder to move the 
hammer and your results will suffer”. [obviously 
the thrower will be chasing the hammer virtually 
unable to do anything with it] 
 
Even more, Litvinov, Jr. says, “If your low point is 
on the left side in the fourth turn your hammer will 
be behind your left leg and you will have no time 
to push it in the field.” This is why if the low point 
is as Litvinov describes above, so many throws 
go out of the throwers left hand sector. (3) 
 
Litvinov Jnr focused on the orbit of the hammer. 
“If the hammer travels the right path (e.g. a long 
and balanced one), then the throw will be good. 
And to get the hammer to go in the right path 
starts with the proper low point. Once the low 
point gets off, the orbit will never recover. 
You see it a lot. Letting the low point get left kills 
the release; it becomes a strength event”. (3) 
 
For obvious reasons, Litvinov, Jr.’s statements 
are very much in line with Bondarchuk’s. As 
discussed previously, technique according to 
Bondarchuk is not about mastering positions, it is 

about mastering forces. Litvinov, Jr. agrees: “We 
turn different but the hammer orbit must be 
always the same. This is physics. If your low 
point is on the left side your orbit will be short and 
the hammer will not have speed.”  
 
In Jan 2011 (3) Primoz Kozmus gave his opinion. 
“I agree with Sergey. I think it is important 
position of hammer. As Sergey said the lowest 
point must be between legs or for me better little 
on [toward] the right leg. It is better position for 
the throw hammer in the field [delivery]. Of 
course in the practice it is not easy to perform 
that. I always have a problem with position of 
hammer. It is easier to push hammer on the left 
side [I assume he means; make the mistake of 
pushing the low point to the left] but the result is a 
few meters lower”. 
 
Nevertheless, I realise there is no complete 
agreement to this area of current hammer 
technique and we still find three major 
recommended variations in the literature (4):  
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 
360º/0º to a position in front of the left foot at the 
delivery. This is the now accepted position that 
the majority of the world’s top throwers are 
achieving.  
 
Of course, these variations are influenced by 
variations in the genetic characteristics, 
technique, skill, physiological abilities of the 
throwers and the number of turns employed 
(three or four). After speaking to a number of 
coaches both in the UK and abroad over the past 
few years specifically Finnish and German 
coaches and of course Mr Y Sedykh on this 
subject, these are my conclusions 
 
The Low Point on Transfer from the Swings 
I would suggest that in the transition from the 
swings to the low point, (as the shoulders arms 
and hands are completing the isosceles triangle) 
the biomechanics will show the athlete at 360º/0º 
They lead the hammer head by approximately 5º. 
This means the hammer head is at approx 355º.  

 
Fig 2 
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This permits the athlete to now push the hammer 
through the centre low point Fig 2. This has now 
set up the biomechanics to accelerate the 
hammer. The hammer low point will still occur at 
360º/0º the isosceles triangle remains 
undisturbed. 
 
Although the total value of the angle that the 
thrower can achieve between the direction of the 
wire and the invisible radius that connects the 
hammer head to the rotational axis is only a few 
degrees (Fig. 2 & 3), the advantage it confers is 
important as far as increasing the velocity of the 
hammer is concerned.  

 
Fig 3 
Moving too far ahead of the hammer will 
decrease the radius and increase the angular 
velocity. Therefore there has to be a trade off. 
Radius is the priority. Not letting the hammer get 
a lead is another. 
 
By also flattening the plane of the preliminary 
swings you will then influence the inclination 
angle into the entry and subsequent turns. (see 
notes later on optimum height of hammer head  
(Page 4, Col 2) 

 
To restate the position. This is backed up by 
simple biomechanics, which tells us that by 
changing the low point of the hammer (i.e. 
moving it further left toward the centre) and by 
rotating the shoulders 5º ahead of the hammer as 
it passes through the 360º/0º position during the 
entry (Fig 3) we will create a force which serves 
to change the speed and direction of movement 
of the hammer head. It is the application of this 
force that modifies the hammer's speed and 
direction of movement.(5) (see Note 2) 
 
Transfer to the The Entry and First Turn 
The largest differences of opinions appear to be 
on the low point of the hammer trajectory in the 
transfer to the first turn. Although currently there 
are many that still insist that it should be opposite 
the toes of the right foot. As will be shown later in 
this article, major voices such as Dr Bondarchuk 
and the research over the last forty years do not 
agree. (Also the fact that the IAAF courses have 
been showing this central position 360/0º since 
the early ‘90’s, see Fig 1)  
 
As far back as the1930’s Sepp Christmann said 
“the hammer must hang from passive arms in 
front of the throwers chest so that it does not lead 
the turns nor retard their momentum” (6) By the 
application of Newtonian physics the changes 
made through Russian Biomechanics studies in 

the 1970’s & ‘80’s are now obvious even at the 
basic level.(7)  
 
At a seminar in the Loughborough in 2001 and 
again in Birmingham 2007 Y Sedykh 
recommended this central positioning, “low point 
and start point 0/360º with high point therefore at 
180º”.  
 
He reiterated this whilst giving a master class in 
Birmingham in March 2007 “The low point is at 
0º, the centre of the rear of the circle. This must 
be maintained through all the turns, and the ball 
must pass through this same low point in the 
delivery”. 
 
Even earlier than that though was from a lecture 
given in Ipswich by Dr Bondarchuk in 1986. He 
talks about the effect of the low point on the right 
toe “and the turns would be started with the body 
dragging the hammer” (6) He goes on to say that 
the low point on the right foot makes no sense. 
“Today the rational technique involves the 
hammer being kept in front of the frontal plane of 
the body” (2)  
 
Dr Bondarchuk’s last visited the UK in January 
2010. Yet again he spoke of the fact that so many 
coaches still did not understand the significance 
of the incorrect positioning of the low point. He 
went on to say "The most widespread error in the 
execution of the preliminary winds is the 
significant displacement of the low point of the 
plane of rotation to the right, and backwards, 
across the line of the toe of the right foot.(8)  
 
“This is a gross error, from which only a few 
throwers manage to escape in the process of 
subsequent movements. In such a situation, the 
thrower is forced to drag the Implement from one 
plane of rotation to another. 
 
It is also necessary to remember that with the 
displacement of the low point [towards the left 
toe], the high point also shifts simultaneously, the 
result of which the thrower is forced in the 
process of subsequent movements to displace 
the entire plane of rotation to the left towards the 
toe of the left foot”.(8)  
 
This in turn, results in other errors: the fall onto 
the right leg in each of the turns, the deviation 
from the ‘thrower-hammer’ system’s most 
expedient axis of rotation, the bending of the right 
arm, a reduction in the radius of rotation, etc, 
which will ultimately affect the sports result".(8) 
 
Recently, both verbally and in correspondence, 
Mr Alan Bertram MBE the highly experienced and 
respected ex National coach has told me, “when I 
came to Scotland in 2003 I changed to 360º/0º 



The importance of understanding the ‘Low point’ with notes on it’s importance for delivery 

 

 4 

and really I find it is the answer. In all my squad 
weekends I follow the 360º/0º rule”. 
 
Continuing with my understanding, it is that a 
positioning of the low point, with a flatter plane, to 
the centre line makes it easier to accelerate the 
hammer in the first turn, but at the same time, for 
the slower thrower, this could make it harder to 
produce a wide movement arc of the hammer to 
the left. Skill and an empathy with the hammer - 
thrower system at a higher level is required. It 
helps also if the coach has at least a basic 
understanding and visual awareness of the 
biomechanical principles as applied to sports 
techniques. 
 
Modus Operandi 
The thrower (right handed) should set up at the 
rear of the circle, feet facing parallel to the rear, 
head facing approximately 45º to their right (they 
should pick a focal point at approximately 300º - 
320º), turn the shoulders so that they can look at 
this, with the chin over the sternum. Swing the 
hammer; do not move the body about. Carry out 
the two wide preliminary swings as Fig 1. On the 
final entry swing push the hammer into the entry 
position from wide over the right shoulder around 
to the low point at 360º/0º. The low point is at 
360º/0º, the centre of the rear of the circle.  
 
This must be maintained through all the turns, 
and the ball must pass through this same low 
point in the delivery.(Sedykh March 2007) On the 
final swing as the hammer goes around the left 
side of the thrower it should not rise above head 
height, i.e. be fractionally below the horizontal to 
the frontal observer, as the entry starts the 
thrower should squeeze their glutes, control their 
abdominals, lock the left side 
 
Note: As the arms drop the hammer is pushed 
out wide on the right hand side (let the hammer 
go out from the point of your ear) you must only 
bend the right leg a little into the movement and 
place the hammer head low point into the centre 
of your position. DO NOT CUT OR CHOP IN 
FROM THE RIGHT SIDE. There is no movement 
from the left side on the entry 
 
E.g. The athlete must lock into the isosceles 
triangle formed by the arms and shoulders such 
as that by 360º/0º point the head is neutrally 
aligned and the chin is in line with the knuckles of 
the right hand. The left side is braced, hammer 
head approx 5º but no more than 10º behind. 
Otherwise it becomes a dragging of the hammer 
See Figs 2 and 3 
 
On the first turn on the toe, the hammer should 
be well out to the left and still be out there just 
before the high point as the athlete transfers at 
the balance point. 

On subsequent heel toe turns as the thrower 
transfers onto the side of their foot the hammer 
again creates it’s largest radius on the left and is 
still there before the high point as the athlete 
transfers onto their toe at the balance point. Thus 
maintaining the hip and shoulder axis through 
control of the left side axis of rotation. As the 
coach observes, from the rear of the circle, the 
left heel on the transfer/balance point, the 
hammer should be behind the right heel e.g. the 
foot is ahead of the hammer. 
None of this can be achieved if the ‘low point 
is in the wrong position’ 
 
Optimal Height of the Hammer Head 
Obviously finding the best biomechanically 
optimum position for an individual athlete is a 
must. One of the ways to achieve this is as 
follows. As the hands pass in front of the athlete 
ensure that the base of the hand is in line with the 
navel. Ensure the head is up, bottom tucked in 
and a straight and vertical back. (See Note 3) 
 
This makes it much easier to create and maintain 
a maximum radius, and absorb the hammer's 
forces through the legs. This eliminates high 
hands at this point, often the result of a low point 
which is too far to the right. Consequently the 
hammer is too steep as it passes through 360º/0º 
point, and even more of a problem by 90º. 
Additionally poor trunk activity during the entry 
usually causes the thrower to pull away from the 
hammer and shorten the radius, and land late.(9) 
 
I realise that youngsters and slower athletes will 
initially find it difficult to operate with the low point 
in the centre, however as they become more 
proficient throwers they will definitely benefit. 
 
Achieving this optimum entry position will not only 
flatten the first turn but will help achieve the initial 
radius and greatly assist in the delivery  
 
The Low Point & it’s Influence on the Delivery 
Yes I did say greatly assist in the delivery.  
When the low point is too far to the throwers right 
and/or too near the ground in the entry it causes 
the hammer to rise too steeply. Too far to the left 
and the thrower is chasing the hammer and 
cannot maximise their delivery (3) 
 
Although the athlete will appear to turn fast, on 
observation they will have lost their radius due to 
the steepness, and are virtually wind milling the 
hammer almost vertically. This leads to a late 
right foot landing, with little or no opportunity of 
accelerating the hammer, This also causes many 
athletes to knock the low point in the subsequent 
turns to the athletes left.  
Many throws will now go high and outside of the 
throwers left hand throwing sector line. These 
faults obviously act negatively throughout the 
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turns and they especially destroy the delivery for 
the following reasons. 
 
Delivery Angles 
In the hammer throwing event the speed the 
athlete can generate in the hammer head 
decreases as the projection angle is increased. It 
is accepted that the optimum projection angle is 
therefore always less than 45°, and it is slightly 
different for each athlete. (An angle of 
approximately 44° is optimal, Tutevich 1967).In 
the hammer throw, the projection speed an 
athlete can produce decreases only slightly with 
increasing projection angle.  
 
This means that the optimum projection angle is 
relatively high, usually about 40°. It is accepted 
that for the current top distances thrown, the 
optimal release angle for the men is 
approximately 40º (10)  
 
Ex National Coach C. Johnson (6) backs this up 
for men when he says “ranges cease to improve 
for given release velocities once the release 
angles approach 42° - 44° 
 
Analysis of the female throwers in 1994/5 has 
shown that at that time female athletes achieved 
angles of release of between 29° and 42° (11)  
 
As development of the event for female athletes 
progressed they achieved average angles of 
release slightly lower at approximately 35º (12) 
Female athletes then tended to have a flat 
release, which could possibly be caused by the 
unfavourable relationship between the hammer 
length and body height and radius (compared to 
men), and/or by ineffective legwork during the 
delivery phase, keeping the plane of movement 
too flat. (13) 
 
A difference of 5° in the angle of release 
corresponds to a reduction in the distance thrown 
of approximately 1 metre. (11) 
 
Yet within fifteen years, from a report of the 2009 
World Championships the average release 
angles for men showed 41.33º and the average 
for the women 40.04º.  
 
Observation, for the men the distances have 
reduced slightly and the release angle has 
increased slightly. The women’s distance has 
increased rather dramatically as has their release 
angle. Bartonietz predicted this in 1994/95 “Our 
analysis shows a tendency towards steeper 
release angles with increased performance”. (11) 
 
My own conclusion is that the event for the 
women has developed with the introduction of tall 
rangy athletic women taking up the event. They 
are better able to achieve the increased radius 

and release angles without bouncing the hammer 
on the floor. 
 
There are a number of other references to 
release angles in the hammer event (10,12.& 13) 
are just three. 
 
Brazilian researchers found the lower achieving 
athletes distance wise have release angles below 
the 35º/36º whereas the better throwers release a 
couple of degrees above the 35º/36º. So find the 
optimum for your athlete 
 
Finally the last words go back all those years to 
Sepp Christmann when he concluded “If the body 
turns in front of the hammer [low point off to the 
throwers right] it is slowed by the body’s inertia; if 
the hammer is rotated ahead of the body [low 
point to the throwers left] the body is unable to 
increase the velocity of the hammer. 
 
Note 1 
This note is not about the left leg not being 
loaded, but about it not even being there at all!! I 
have recently seen coaches telling athletes to 
move their left foot rearwards just as they enter!! 
This knocks the low point to the throwers left, 
removes the left side axis of rotation, destroys the 
radius and the athlete can never hope to catch up 
with the hammer, hopeless. (3) 
 
Note 2  
So we can see the importance of both coach and 
athlete understanding the leading and lagging of 
the hammer low point, at what point does it 
become dragging? For ease of understanding 
when the hammer is straight out in front of the 
triangle at the rear of the circle, 360º/0º there is 
no lead or lag.  A good position is if the hammer 
is between 5º – 15º behind the triangle, the hands 
are ahead.  Once the hammer is over 15º behind 
the triangle then there is the tendency to start 
bending the arms and dragging the hammer. 
Further understanding of the biomechanics of the 
association of the low point, radius and axis of 
rotation will be explored in the next two articles 
 
Note 3 
Recordings of throwers in the 1960’s & 1970’s 
indicate angles as steep as 37º - 40°. It must be 
remembered that these measurements would be 
from very strong three turners, using a dragging 
technique. Whereas of the four turners, Litvinov 
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 Sedykh were 21°-
31°-38° and 39°. After these initial swings with 
the hammer, the thrower proceeds to accelerate 
the thrower – hammer system into the entry & the 
subsequent  turns. (4) 
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In the next article I hope to show how the thrower 
must work to achieve optimal radius. 
This will then lead into an article on the 
importance of understanding and maintaining the 
axis of rotation. 
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