The Right Leg In
The Javelin Throw
Kevin McGill tackles the controversial topic of active or passive right leg in javelin throwing.
McGill who formerly coached at Columbia University, is a one-time editor of this publication,
and is co-author (with George Dunn, Jr.) of The Throws Manual, published by Tafnews Press.
McGill believes that many American coaches teach “passive right leg” and this is a major
difference between European and American javelinists. McGill says the heart of the matter is that
once the center of gravity (COG) has passed the base of support, it is advantageous to advance the
right hip prior to the plant. That “squaring” of the hips would result from an active right leg.

INTRODUCTION
Since 1976, no U.S. male has won
a medal in the javelin at the Olympics. Kate Schmidt got a bronze in
1976, her second in a row.
In the World Rankings from
T&FN 1984-2008, Breaux Greer was
ranked 7th in (2001), 2nd (2004),
3rd (2007) while Tom Pukstys was
ranked 7th (1992), 5th (1993), 5th
(1996) and 9th (1997). Tom Petranoff
ranked 6th (1984), 2nd (1985), 1st
(1986), 3rd (1987), 8th (1989), 7th
(1990). In 1984, Duncan Atwood
joined Petranoff at 8th, followed by
the late Bob Roggy in 9th. Atwood
also ranked 3rd in 1985. In the same
time frame, no U.S. woman was
ranked in the top ten.
With our population currently at
over 304 million, we are not doing
well in this event, by any measure.

Instead of blaming this or that, the
purpose of this article is to evaluate
a critical issue in the event, which
needs to be discussed. In order to
get our U.S. men over the 90-meter level, and the women over the
70-meter level, there needs to be a
clear understanding of the mechanics in this event. Technical aspects
do vary from thrower to thrower,
but there are certain basic elements
in the javelin, the patterns that are
nearly 100% of the time common
to elite throwers.
Looking at the above results, I
will ask the readers to join me in a
review of the one controversial issue
existing here in the USA, the use of
the right leg in the javelin. In a few
weeks of research, the overwhelming evidence was that the right leg
is active in the javelin, especially
with elite athletes, such as Zelezny
and Backley.
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Some throwers are successful
with variations, including passivity in the right leg. As I watched
and filmed the incredible Breaux
Greer from the rear in 2007 (film is
available on macthrowvideo.com),
I was reminded that great athletes
can excel without using all of the
technical points from the textbook.
Greer’s throw still sails in my mind,
going slightly off to the right, and
looking like it might go even longer than 299’6”. As I examined the
video, it appeared his right foot was
off the ground at release. His left
leg collapsed… and yet, this was a
remarkable throw.

PATTERN
RECOGNITION
Several years ago, I was asked to
speak at the USATF Convention

when a speaker pulled out. The topic
on my mind was “pattern recognition”, and I originally got this idea
from Prof. Joseph Higgins, who
taught biomechanics at Columbia. It
was not until I heard David Sibley
talk about birds that I started to
realize that we can look at athletes
and recognize technical points, the
same way birders do when they
see a bird and recognize it. Along
the way, I figured that in order for
this to work, a coach would have
to see perhaps the primary patterns
in a throw. What really makes the
throw go far for that group of 90m
plus male throwers?
There are many articles discussing the elite throwers, and you will
find some references in the notes
to this article. Because the idea of
the passive right leg has become
so ingrained in U.S. coaching, my
thought was to say as little as possible myself, and let the experts do
the talking.
As you read the notes, you will
see common threads, the patterns.
One thing which jumped out was
the occasional statement from earlier
sources that the right leg is active
when it hits the ground. This has
clearly been shown to be not true. If
this did happen, the thrower might
be launched vertically, when his/
her goal is to be driven horizontally,
with no impedance of forward progress, right to the left leg plant.
One clear pattern emerged, and
let me explain that just because a
pattern is seen in several elite throwers, it may not appear in every single
thrower. For example, you can’t say
Zelezny’s withdrawal of the javelin
is a pattern for all elite throwers. It
clearly is a personal style choice he
and his coach made.
In order to be clear about the
following, we are only talking about
.15 sec in the throw. It is the critical
time between right leg touchdown

and left leg plant that is the issue.
You might not think much can happen in .15 sec. Well, in my opinion,
it is the heart of the matter.

ACTIVE RIGHT LEG AS
A PATTERN
In a major text on biomechanics, Klaus Bartonietz (2) specifically
mentioned the right leg being active prior to the plant, as a way
to lengthen the acceleration path,
or merely to conserve its length.
Calvin Morris, et al. (14) stated
that “the right foot strike begins
the delivery stride.” The rest of the
notes will mention this pattern, but
the question is: what happened in
the U.S.?
Back in the 1970’s, Al Cantello, ex-WR holder and the Naval
Academy coach, conducted a poll. I
specifically remember being asked
at a track meet, this question: “On
what foot does the throwing action
begin?” Since I had some instruction
from him while I was in high school,
I had learned it was the right foot.
So, I answered “right foot.” It was
probably the most popular answer
at the time.
The benefit of beginning the
throw on the right leg is going to
be shown below, in a film analysis
of Steve Backley. Over the past decade or so, the passive right leg has
become popular in this country, and
has been discussed numerous times
on the Javelin Discussion Forum.
There are warnings that if you use
the right leg actively, you will be
helping to pay for an orthopedist’s
new car. However, as Steve Leigh,
UNC biomechanist, has pointed out
to me...”there is no evidence for or
against a passive right leg, because
good studies have simply not been
done.”
However, there are several
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biomechanists who have observed
the turning of the right hip, the
advance of the hips in general, and
they have concluded this was done
prior to the left leg plant by the right
leg. Steve Leigh is hoping to obtain
better data in the future with more
equipment, and perhaps then there
will be more scientific certainty.
Steve Backley and the active right
leg: In this section we will look at
one of the great throwers of all time,
and see how his right leg acted in a
practice session compared to a meet
throw. Many commentators have
written about Backley and you will
see references to him in the notes
at the end. I used SiliconCOACH,
a biomechanics program from New
Zealand, to capture these two videos, and put them side by side.

Figure 1

In this article, we are mainly
concerned with what happens when
the right foot lands, and then what
occurs prior to the left leg plant.
John Trower (21) lists this as taking 0.15 seconds. In this sequence,
he has just landed on the right leg.
Although the inclination of the torso
is greater in the meet photo, the
position of the left foot is identical.
His right foot is angled a bit off to
the right. Shoulders are parallel to
the runway, and his hips have a
small angle towards the front.

Figure 2

His right leg is soft or “yielding”, and this allows his COG to
move forward unimpeded. You can
clearly see an increase in the angle
of the right leg. The javelin is in
near perfect position, arm up, palm
up. Left arm is extended, delaying
shoulder rotation.

heel is clearly off the ground. He
is in position to use the right leg
actively to turn the right hip, and
to produce a strong planting action.
Unlike with the passive right leg,
this quick technical action allows
the thrower to achieve a superior
throwing position, where the throwing arm is back, and the hips are
driven around. With the passive
right, the emphasis is on a big left
leg plant, which “jolts” the hips
around, supposedly.

If a thrower gets into this position, there is no way he can injure
his right leg by pushing as has been
suggested by critics. One way to
make sure there is no injury is to
remove all spikes in the ball of the
right shoe, except for one under the
big toe, and the other, in the rear
of that upper part, diagonally opposite. You do not need six spikes
to fight against, preventing a proper
rotation of the right foot...to enable
the leg to work properly. With the
ankle extension and some right leg
extension, the right hips will come
around and be in a powerful position at the plant.

Figure 5

Figure 3

Look at his head in relation to
the background. His body is moving forward and the extended left
leg will counter-balance any force
from the right, which might cause
a vertical lift.

His right foot has moved into
position for an active push. In the
meet photo, he has dropped his left
arm more than in the other picture.
His left leg is also not as straight
here. By dropping the left arm, he
has opened the shoulders slightly.

Figure 7

One of Backley’s greatest
strengths was in a delay of the
throwing arm. His lower body is
moving forward aided by the momentum of the run, the yielding of
the right leg, and the subsequent
push by the active right leg.

Figure 6

Figure 8
Figure 4

He is still going lower. Left
leg is reaching out, while his right

Spike pattern
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He is still moving quickly, with
no vertical lift evident, even though
there is right leg activity. His hip axis

is coming around. His eye focus appears to be up and forward, yet the
lower body is working perfectly. His
shoulders are still parallel. Looking
at these shots again is like studying
a great artist at work.

Touch of the left leg!! He is in
great position with hips forward,
thanks to the right side. This is classic Backley, with a C position any
thrower would desire. His hips are
in position at the plant, unlike those
who use the passive right leg.

Is there a C or bow position? Is the
right hip in position?

EXTREME PASSIVE
RIGHT LEG

Figure 9

In the shot below, I did not
want to identify this thrower, but to
show readers the possible problems
when the passive right leg works
too well.

See the right hip come around.
He is still moving horizontally, with
terrific position of the left leg.
Figure 12

Figure 10

The practice shot shows him
with a slight lean of the upper
body, more so than the meet shot.
Although...in this frame, the arm
delay appears to be even better in
the meet shot. The sync between
the two throws may be slightly off
because of the greater velocity in
the run, during the meet.

Figure 11

One of the problems here was
that the thrower has planted the left
leg, and the hips are still sideways. It
is a difficult position for the athlete
to be in, and succeed. In fairness,
this was no one of this athlete’s
better throws on the day. It was,
however, the only one in which the
meet officials did not completely
block the view from the side.
The issue in this shot of the hips
not turned prior to the left leg plant
is common when a thrower does not
use the active right leg. The only
way the thrower can then achieve
a throwing position is to wait until
the plant of the left leg. Because
of this delay, the correct timing of
the throwing arm is also upset, as
the hips need to be around, and
the thrower must achieve a proper
bow position. . . prior to using the
arm.
I would urge coaches to look
at their throwers carefully, and see
what sequence is being used in the
throw. At the moment of the left leg
plant, where is the throwing arm?
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Figure 13
2008 Olympic Champ Hip Pic

Here is the 2008 Olympic
Champ Andreas Thorkildsen, a
90.57 m throw. His hips are around
because of an efficient use of the
right leg. As soon as the hips came
around, his right leg was done. The
effect is what you see here. His
right arm is still back! The balance
and posture of this athlete when
he throws is striking. You simply
cannot get the hips around as he
does with a passive right leg.

STEVE LEIGH AT UNC
One of the pleasures of research
is to connect with someone like
Steve, who has a passion for biomechanics and the javelin. In our
email correspondence, he has made
some terrific points on the right leg,
and also the throw itself:
s IT IS DETRIMENTAL TO HAVE AN ACTIVE
right leg while the right leg is on
the ground and before the center
of mass of the thrower has passed
over the support/pivot point of
the right leg (BOS). Before the
COM is in front of the BOS any
leg/ground interaction will only
slow the thrower down.
s RELEASE SPEED HAS THE STRONGEST
relationship with longer official
distance for both male and female throwers.
s A SHORTER TIME SPENT IN SINGLE

support and higher runway
speeds at right foot down and
left foot down are related to
longer distances for men.
s WHEN LOOKING AT THE FACTORS THAT
act together to affect release
speed, for women the primary
factor is a greater runway speed
at left foot down.
s DECREASING RUNWAY SPEED IS
detrimental, but this does not
necessarily mean an active right
foot is wrong. The right leg can
be active in the air before the
right foot touches the ground to
set the thrower up for a yielding
right leg while the right foot is
on the ground and the COM is
behind the BOS. The right leg
can be active again when the
COM has passed over the BOS
to help maintain runway speed
up to the release. The results of
a recent study suggest this is
what happens in males, but not
in females.
Here is one movement initiation
sequence Leigh sent to me from just
before the right foot touchdown
to release. This really caught my
eye:
Males
1. Right hip abduction + Right hip
internal rotation (together)
—Setting up a yielding landing
2. Right hip extension + Right foot
touchdown (together)
—Starting to push
3. Trunk left tilt
4. Right ankle plantar flexion +
Right knee extension + pelvis
rotation (together)
—More pushing
5. Left hip adduction
6. Trunk forward tilt + Left foot
touchdown (together)
7. Left knee extension
8. Release of javelin

This is a sample of what we
can expect from future articles from
Steve Leigh.

NOT EVERYONE
AGREES
Bill Heikkila, a well known
Canadian throws coach, reminded
me in an email that the thrower
“is to be very quick from right to
left leg support positions, with the
throwing hand being well behind
the right shoulder when the left
foot touches the ground...” Right
before the left hits, he says this
position: “… is very similar to the
position of a technically good hitter
in baseball (i.e. it allows the batter
to pivot on the ball of the right foot,
but NOT push off the right leg—
rather the right knee will simply
whip towards the mid-line of the
body almost like slamming a well
lubricated door, and depending on
the thrower’s skill, this will occur
just before or just as the left foot
touches the ground).
Don Babbitt, Georgia coach, also
reinforced the quick right to left
touchdown time in another email. “I
think the only way to get this done
is to mentally cue the right leg to be
passive so the left can get down as
fast as possible.” He says whether
it is passive or not, is up to debate.
In his opinion, if the thrower tries
to make it active, he/she will slow
down the right to left transition.
Further, “it will probably rock the
thrower forward as he/she “shifts”
into the left leg too much as opposed
to “settling” into the left leg.
Scott Irving, USAFA coach, has
written that the javelin is a sprint
event. Coaches should repeat that
line seven times!! Think of the implications for your javelin training.
Scott advised that we should look
carefully at the right foot position
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just prior to left heel touchdown.
The right heel is in line...meaning
there was an active pivot. He believes many of the best throwers
are dropping the right knee down,
which leads to the hips properly
positioned for the C.
Finally, Dick Held, one of the
great minds in this sport, sent me
several emails, and he emphasized
not only the right leg action, but
more emphasis on the driving up
and over the left leg… as he believed
Janis Lusis and Al Cantello did. Are
we seeing this in Thorkildsen and
some of the Finns now?
These emails have me still thinking, and I thank all of these great
coaches for the input.

SUMMARY
Coaches should make sure that
the spikes in the support leg are
adjusted, no matter what technique
is used, active or passive right. Having thrown as a young athlete, with
one inch spikes, on grass, I can tell
you this is a necessity.
The correct action in using the
active right leg is to wait until the
COG passes the base of support.
Ideally, you have the right foot
pointing no more than 20 degrees
to the side, and you will see most
elite throwers today with less than
that. The right heel will be up, and
with a timed rotation, the next step
is to push from the ground to get
that right hip around as much as
you can. Remember that once the
left foot has planted, you cannot do
any more with the right leg. Keep
that arm back, as all of this lower
body activity should not get your
throwing arm moving. Get that C or
“bow” position. The elite throwers
like Backley and Zelezny had incredible arm delay, and this is a pattern
all throwers should aim for.

Beginning throwers need to
work on getting the left leg out
in front prior to the landing on
the right. Many repetitions will be
needed to be successful.
Thanks to Dick Held, Edward
Harnes, Rene Monneret (http://
rjmonneret.free.fr/Javelot/index.
htm), Steve Leigh, George Liset,
Bill Heikkila, Glenn McAtee, Juris
Terauds, Scott Irving, Don Babbitt,
etc. for their feedback during the
research for this piece.
If readers would like to contact me for further information:
Kevin.T.McGill@gmail.com

APPENDIX
1:

Baert, John-Paul. The Throws. Canadian Track
and Field Association, 1980, p.72.
“The final thrust begins as soon as the right
foot support is reached. The right foot then initiates a strong drive forward accompanied by a
rotational and pushing action of the rear foot
in an effort to “implant” the front foot on the
ground....The right leg initiates the movement
that turns the pelvis forward and creates tension
in the oblique muscles.”

2:

Bartonietz, Klaus, Biomechanics in Sport: Performance Enhancement and Injury Prevention, 2000,
Blackwell Science, “Javelin Throwing: An Approach to Performance Development”, p. 411
“From a practical point of view, the athlete
has a number of possibilities to lengthen his or
her acceleration path, or at least to conserve its
length and to counteract the path shortening:
being active with the right leg before the left leg
plants.”
Bartonietz, Klaus, USATF Advanced
Instruction Tapes, 2003 (Available from Lyle
Knudson)
In discussing Zelezny: “He is able to push
from the RF forward before the left foot is
grounded. The right side comes through, a great
deal in, before the left foot hits the ground. He
is able to work with the RF before the left hits.
He is NOT losing any velocity, all the force he
had from the run up goes into the left leg.”
In analyzing a still shot: “One picture from
the left heel hits the ground, and look at his hip
axis—it is brought totally in, and then the heel
comes down. You should analyze and look for
what the RF, the resulting action on the hip, is
doing before or at the moment the left foot is
planted. It would be a great thing.”
Discussing Boris Henry: “… landing on the
ball of the right foot and being able to push the
right side quickly forward… ”

3:

Best, R.J.; Bartlett, R.M., Morriss, C.J., “A
three-dimensional analysis of javelin throwing
technique,” Journal of Sports Sciences, 1993, 11, p
321:
“An important coaching point used in
recent times in the UK is to include the right
foot contact in the delivery stride as an active

extension of the run-up. In this respect, one of the
largest differences between men and women is
seen in the durations of the foot contact phases
(refers to the chart). Smaller times for these two
parameters suggest a more active foot contact
phase up to and through delivery.”
4:

Borgstrom, Anders, “Commentary on Jan
Zelezny and Seppo Raty,” New Studies in Athletics, Vol. 8, # 3, September, 1993, p. 72:
“During the last stride Zelezny keeps his left
shoulder in the direction of the throw until the
left foot is planted. The acceleration of the right
hip begins during the last stride and increases
dramatically when the left foot is planted.”

5:

Campos, Jose; Brizuela, Gabriel; Ramon, Victor, “Three-dimensional kinematic analysis of
elite javelin throwers at the 1999 IAAF World
Championships in Athletics,” New Studies in
Athletics, vol. 19, #2, June, 2004, p. 53:
“Support leg knee behavior is not a frequently used parameter in reported studies, but
support leg knee flexion-extension is decisive
to drive the action and the thrower-plus-javelin
system forward and direct it ‘against’ the braking leg.”

6:

Dimitrusenko, O., Papanov, V. “Steve Backley
and Viktor Zaitsev Throw the Javelin,” Modern
Athlete and Coach, October, 1992, V 30, #4, p.
15:
“Now, after Backley has landed on his right
leg, his position is advantageous for a rational
continuation of the throw. The world record
holder passes brilliantly through the equilibrium
phase, having created all the prerequisites for an
active advance of his pelvis and fully restoring
the connection lost in his cross stride. Perhaps
the only aspect to be desired is that his left leg
would be more prepared for the plant (extended
and ready for the plant.)
Because of his unsuccessful cross stride,
Zaitsev has to counter his excessive lean and
loses time for the right leg to advance his body
forward. He succeeds in this only after his trunk
has passed the vertical of the support.”
Dmitrusenko, O., Lusis, Janis, “Today’s
Javelin Technique,” The Throws, Tafnews, 3rd ed,
1985, p. 145: (author has assumed that although
spelling is different, these two articles were by
the same writer)
“The delivery phase begins when the body
passes the vertical line down to the right foot. The
right leg, responsible for an efficient delivery,
begins to move upwards. As the same time the
horizontal velocity and inertia move the thrower
forward. The right leg should be placed at an
angle of about 45 degrees—and more or less in
the direction of the movement—to assure that
the drive is directed through the hips and trunk.
The left leg straightens during the movements of
the right leg to bring the thrower into a forward
stretched position.”

7:

Dyson, Geoffrey, Revised by B.D. Woods and
P. R. Travers, Dyson’s Mechanics of Athletics,
Hodder and Stoughton, 1985, p. 240:
“Beginning as the right foot contacts the
ground at the end of the cross-step and with
the throwing arm comparatively straight and
relaxed, a pull from the shoulder is applied
as the weight of the body moves forward and
the front foot reaches out. And as the weight
moves ahead of the supporting foot, the right
leg drives hard to add to this pulling movement
and keep the right hip, in particular, moving
fast into the throw.”
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8:

Hay, James. The Biomechanics of Sports Technique,
2nd edition, 1978, Prentice-Hall, Inc., p.490:
“From this position the sole of the right foot
is lowered to the ground and the hip, knee and
ankle joints of the right leg flex (1) to cushion the
shock of the landing, (2) to speed the rotation of
the body over the right foot, and (3) to put the
right leg in the optimum position to exert force
downward and backward against the ground.
The athlete’s center of gravity has passed
forward over and beyond the right foot and a
forceful extension of the right leg has begun to
drive the hips forward.”

9:

Harnes, Edward, “Javelin Technique,” The
Throws, Tafnews 1974, p. 118:
“The quality of the throw depends to a great
extent upon the body position at the moment
the right foot is placed on the ground. In this
backward-leaning position it is important that
the right leg does not resist the forward motion.
It must yield and drive forward once the hips
have passed over the support. The expression
of “soft step” is particularly descriptive for the
lowering of the COG during this phase. While
the leg and hips are thrusting forwards, it is
important that the upper body remain to the
rear.”

10: Jarver, Jess, “Javelin Fundamentals for the
Novice,” The Throws, Tafnews, 3rd ed, 1985, p.
132:
“The delivery action starts immediately
after the right foot has landed in the throwing
stride, following the final impulse stride. It is
the most important phase of the throw, deciding
the release speed, the angle of the flight and
how the implement will behave during flight.
As the throwing action contributes more to
the acceleration of the javelin than the run-up,
a good throwing position must always take
preference over run-up speed.
The delivery action begins with a forceful
drive of the right leg to push the hips forward
as the body weight moves ahead of the right
foot. It is most important that the hips and chest
are driven forward before the left foot contacts
the ground, heel first and pointing towards the
throwing direction.”
11: Johnson, Carl, Javelin Throwing, British Amateur
Athletic Board, 1987, page 28:
“Delivery. This actually commences before
the left foot has been grounded, although it is
wrong to coach it as such. Indeed the right leg
yields after landing, before arresting the movement and creating force. In doing so it aids, rather
than resists, continued forward momentum,
until the thrower’s body has passed beyond
the right foot, after which the right leg thrusts
upwards and forwards. This initial absorbing
action of the right leg is often referred to as the
‘soft step’, but this is something of a misnomer.
There are degrees of softness, and the point
should certainly not be pressed to excess in
coaching terms.
The active action of the right leg is one of
the most important ‘keys’ to the throw. In driving upwards and forwards, around the focus
of the hips, it also rotates inwards taking the
knee and foot with it. The right heel therefore
moves outwards. The combined effect of these
simultaneous actions is to bring the hips axis
square to the front (i.e. at 90° to the direction of
the throw) while the throwing arm and shoulder
remain passive, so that the javelin ‘trails’ the
movement. It is at this moment that the left foot
makes contact with the ground.”

12: Koltai, Jeno Dr, Athletes in Action, ed Howard
Payne, 1985 Pelham Books, p. 276
“During this settling action on the right leg the
thrower should drive forward with the right
leg and rotate it in the direction of the throw.
The heel of the right foot lifts up and rotates
outwards. Pushing forward and at the same
time rotating the right knee to the front causes
the pelvis to begin its rotation to the front.” (Full
description in the book)
13: Lawler, Peter, “The Javelin Throw—the past,
present and future,” New Studies in Athletics,
Vol. 8, # 3, September, 1993, p. 23:
“Because of his disciplined left side, Backley
demonstrates technical mastery. In the past, technical perfection occurred if the drive of the right
leg was completed before the left foot touched
down for the block, yet Backley continues the
drive of the right leg after the impulse stride
touchdown. He throws later and his brace holds
for the complete throw. He strikes against the
brace, his hips do not retract like Lillak or Viktor
Zaitsev, and there is no buckle or sag. That is
why he is such a great javelin thrower.”
Lawler, Peter, “The Javelin: a Unique Throw,”
The Throws, Tafnews, 3rd ed, 1985, p. 149:
“John Fitzsimons of England considers the
basic problem in the javelin is ‘how to land on
the right foot at speed, with the body back and
from there carry out a vicious arm movement
supported by the contribution of the body.’ For
a correct lead in the javelin, Fitzsimons describes
the following sequence: ‘The right hip whips
around and pushed the right arm into the throw.
The left elbow is swung out wide, viciously
opening the chest. The left heel lands with the
toe pointing slightly inwards. The arm strikes
very, very fast. There are two rotations, a lateral
involving the right heel and the left elbow, and
the forward rotation of the right arm that leads
through over the firm front leg.’
Housden expands on Fitzsimons’ description. To him the throw is a ‘strike’. The right leg
action acts through the right hip and it drives
the athlete forward, its work completed before
the left leg and foot make contact with the
ground.
… Mazzalitis: At the time when the left leg
is put on the ground, the right leg must have
retained a slight angle of bending in the knee
joint. A powerful straightening of the right leg,
while the left leg acts as a brace, will considerably increase the tension of the basic throwing
groups of muscles and creates a more powerful
final effort.”
14: Morris, Calvin; Bartlett, Roger; Fowler, Neil
“Biomechanical Analysis of the Men’s Javelin Throw
at the 1995 World Championships in Athletics,”
New Studies in Athletics, Vol. 12, 31-41.
“After the cross-over, right foot strike begins
the delivery stride. To maintain the momentum
generated in the run-up through to the final
foot strike, the right foot contact period should
be ‘active’. This was best demonstrated by Jan
Zelezny, who completed this right foot contact
in only 0.09 s, approximately half the time for
any other thrower. Observation of the cine footage of this throw showed that Zelezny’s right
heel did not touch the ground at any instant
and barely moved towards the floor during the
entire driving movement.
After right foot strike, athletes try to get the
left foot on the ground as quickly as possible
for many reasons. Firstly, the athlete will wish
to set up a stable base to facilitate the transfer
of the momentum generated in the run-up to
the upper body at final foot strike. Secondly, if

the left foot is on the ground and the left knee
maintained in an extended position then the
thrower can form a pivot at the left hip. The right
knee and hip may then be extended, rotating the
right hip around the left… Athletes can improve
their chances of reducing this time (between
single and double support) by achieving right
foot strike with an appropriate body position.
Conclusions: There are a number of technical factors that are fundamental to the javelin
throwing technique of elite athletes. Elements
of a good throwing technique include: right foot
strike, to begin the delivery stride, and with
shoulder and hip axes closed and the left knee
extended in preparation for left foot strike....”
15: Northrip, John; Logan, Gene; McKinney, Wayne.
Introduction to Biomechanic Analysis of Sport, 2nd
edition, 1979, p. 263-264:
“During the landing on the right foot, as
observed in frames 13-15 (of Janis Lusis), it
is necessary that the right knee joint undergo
flexion. This motion is eccentrically controlled by
the right quadriceps muscle group. This places
the muscles on stretch for subsequent powerful
extension of the right knee joint observed in
frames 18-21. This knee extension provides the
push against the ground and precedes pelvic
rotation so vital to the Serape Effect. Frame
twenty shows the leg position that provides
the optimal horizontal force component for
initiating this rotation. At the same time, there is
a minimizing effect on any vertical component
of motion at this stage of performance. If the
performer simply pivots through this step, it
will be extremely difficult to obtain the necessary
pelvic rotation to provide an optimal Serape
Effect and subsequent ballistic rotations.
The javelin throw is an excellent example
of the concept of a sequence of motions timed
to produce a skilled performance as described
in earlier chapters. An optimal performance requires a force generated from the right leg, which
provides a rotation for the pelvic region. In turn,
this produces rotations of the lumbar-thoracic
spine followed by diagonal-plane motions at the
shoulder and a flexion at the elbow. All these
motions must be performed in proper sequence
in order to obtain maximum performance.”
16: Paish, Wilf, Javelin Throwing, British Amateur
Athletic Board 1980, page 20:
“As soon as bodyweight comes in advance
of the right foot, the right leg drives powerfully
forward.”
Paish, Wilf, “Javelin Throwing for Youngsters,” The Throws, Tafnews 1974, p. 108:
“The throwing action. The right hip should
be pushed to the front very quickly by the right
leg. This will automatically bring with it the
throwing shoulder, the elbow and finally the
javelin.”
17: Ogiolda, Peter, “The Javelin Throw and the
role of speed in throwing events,” New Studies
in Athletics, Vol. 8, # 3, September, 1993, p. 9
“The final acceleration begins with the active
use of the right leg before the left leg is grounded.
It ends after the javelin had left the thrower’s
hand. The release movement is initiated by the
right leg, which—corresponding to the coordination pattern of the javelin throw—accelerates
the thrower’s hips.
When the extended left leg is grounded in a
bracing action, the movement of the left leg
and hip stops immediately. In other words, the
body’s own ‘abutment’ is being used…”
18: Shi, Duanmu; Tong, Yanhua, “Biomechanical
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Analysis of Right Sided Stride in Javelin Delivery,” Harbin Institute of Technology, Weihai
Campus, Shandong, China:
“After the right foot touches ground, with the
central gravity of the body moving forwards, the
right knee remains at a certain angle. When the
direction of the right foot turns to the throwing
direction, the right foot begins to exert force.
The sole purpose of the right foot’s exertion
is to quicken the horizontal movement of the
hips and lower body, speed up the landing of
the left foot and to force the right hip in order
to rotate to the throwing direction.”
19: Terauds, Juris, “State of Biomechanical Research
on the Javelin Throw,” Techniques in Athletics,
Cologne, June, 1990, p. 216: (NOTE: in a phone
conversation for this article, Dr. Terauds clearly
stated that the views below are not his current
thinking. In a slower throw, the right leg must
be very active, while he believes it is active in
a faster throw, but less so.)
“Before the left foot makes contact with the
ground, the right foot has left its planted position and is slightly off the ground or is sliding
gently on the ground on the outside toes, with
the heel turned toward the right of the runway
and the knee bent.
At this point it should be made clear that on
good throws there is no biomechanical evidence
of the right leg driving the right hip forward by
pushing off the ground. On closer biomechanical analysis of the movement it also becomes
evident that a drive off the ground with the
right leg could destroy a throw by creating a
long final stride. It seems that such drive with
the right leg to the right hip does not happen
and should not happen. A drive or push with
the right leg may be sound when both feet are
on the ground at the same time, but both feet
are not on the ground at the same time, other
than perhaps the right toe dragging after the
left foot plant. This is not to say that a drive
forward with the right hip is not important,
it is paramount, but its movement originates
from a source other than a push off the ground
with the right leg. It may however be true that
a mental image of ‘driving forward with the
right leg’ produces the desired results.”
20: Theiurmel et al., Michel, “A Javelin Observation,” The Throws, Tafnews, 3rd ed, 1985, p.
132:
“The right foot is driving forward (the right
knee remains flexed), looking for a quick support
from the left leg.”
21: Trower, John, Javelin Throwing, British Amateur
Athletic Board, 2000, page 25-26:
“At final throwing-side foot contact the
hip is ready to strike. The optimum position is
for the throwing-side foot to land is achieved
off a positive impulse stride, thereby allowing
for a ‘long’ but ‘soft’ initial floor contact by the
throwing-side foot. Deceleration does not occur
but the contact allows the athlete to begin creating torque in the throwing side, a fundamental
requirement for the accomplished thrower. For
example, Zelezny works constantly on pushing
the throwing-side foot long and downward. The
big mistake at this point of the throw is to ‘lift’
the foot high and let it ‘fall’ down to the floor.
‘Sweeping the throwing-side foot long and close
to the floor is fundamental for a successful final
stride into release. Observation of the world’s
longest throwers suggests that the following
is performed: the foot of the throwing-side is
grounded with the ball part, not the heel or the
flat of the foot. Landing on the ball of the foot,

having swept the foot into position, enables the
thrower to strike the throwing-side hip into the
throw. This movement should be the one that
begins the throw.
When the throwing-side foot is grounded,
the other foot should be well ahead and preparing for ground contact. For top throwers,
the period between the last and penultimate
foot contacts in terms of time is very short (approximately 0.15 s). The timing between these
footfalls is critical for successful performance.
At final foot contact, the right hip should
already have begun to strike. The leg of the
non-throwing side should be kept as straight
as possible to provide a block for the throwingside hip to rotate around…”
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