
INTRODUCTION
The spears used to perform this discipline had different names: 

akon, akontyon, mesagkylon, apotomas. They were made of strong and 
elastic woods, most likely Cornelian cherry (Cornus mas). Most authors 
agree that the length of the spear was in direct dependence on the height 
of the athlete, that is, between 1.5 and 2 meters. The spear was a long 
wooden stick with a sharpened tip or with a sharp metal tip (cap).

The winner was determined based on the longest throw, provided 
that the athlete did not cross the line and that the spear fell right in 
the zone marked on the track. It is known that in Olympia, there were 
no accidents in throwing either a spear or a disc, which leads to the 
conclusion that athletes had strictly controlled movements.

The throwing of the spear was included in the program of the 
Olympic Games, in the year 708 BC, within the pentathlons. The 
spear at the time was blunt, 2m long and thrown by using a leather 
belt with a loop that was wrapped around the middle of the body 
of the spear - ankyle. During the Middle Ages, the spear was used 
as a means of physical exercise, entertainment on knight tourna-
ments and national bidding, but also as a weapon of war. Throwing 
“long-range” spears are introduced into the systematics of gymnas-
tics. Throwing spears as a modern sport developed first in the Nor-
dic countries. It is known that the first competition was held in the 
Swedish city of Falum, but there is no record of how it happened. 
The first competition for which there are written tracks was held on 
5 September 1886 when Swede Wigert won with the distance throw 
of 35.81m. The primitive technique of spear throwing was present 
until the end of the last century. It was thrown in two ways: The first 
method was to take the spear with one hand at the back and with the 
other hand in the middle, with the spear leaning against the front of 
the belt from which it was thrown. Throwing was done with an ex-
tended arm after 2-3 steps of run-up. In the second method, the spear 
was held by one hand in the middle and thrown from the place at the 
beginning (from the square 2.5m x 2.5m), and after a few steps of 
the run (Šiljak, 2007).

Since 1 April 1986, a new spear is in use, with the brunt being 
shifted to prevent the flights over 100m. The current world record in 
the javelin throwing is 98.48m and is held by a Czech, Jan Zelezni 
and it was set on 25 May 1996 in USA (Stanković & Raković, 2010).

METHODS
The subject of the paper is the athletic discipline - javelin throw-

ing, describing the technique of throwing the spear, the way of per-
formance and all its characteristics to get to know this discipline bet-

ter. In the narrower sense, the subject of the paper’s research and of 
the athletics as an entire sport is a man as a being who deals with 
athletics and in particular the javelin throwing discipline.

The goal and tasks of the paper are to explain the elements of all 
aspects of the complex spear-throwing process, to enable through the 
study of techniques and athletic phenomena, acquiring knowledge of 
this discipline to understand the legalities of the evolution.

ANALYSES
Javelin throwing phases
Different authors divide the kinesiological activity of the spear 

into different phases (Best, Bartlett & Sawyer, 1995; Liu, Leigh 
& Yu, 2010; Stanković & Raković, 2010; Stefanović, Đ, 1992; 
Stefanović, R, 2012; Young, 2012). In this paper, javelin throwing 
is divided into 5 phases:

1. Introductory phase
2. Run up phase
3. Release phase
4. Stop motion and balance maintenance phase
5. Javelin flight phase

Introductory phase
The javelin usually lies in the hand and is supported by the thumb 

on one side and the index finger or the middle finger on the other side 
of the grip. In the starting position, the javelin thrower holds a spear 
at the height of the blind spot bone on the side of the hand to throw, 
with the arm bent in the elbow under the angle of 75 ° to 90 °. The 
elbow is directed forward (Liu et al., 2010).

Run-up phase
The run-up in javelin throwing is of great importance on the 

overall length of the throw, i.e. competitive result. Its significance 
can be estimated at 20 to 30% of the total distance of the throw. Thus, 
the thrower throwing a spear about 60 meters from the spot, throws a 
20 to 30% further with a high-quality run, between 72 and 80 meters. 
This only shows the significance of the run-up and also points to the 
importance of quality performance of run-up phase.

The run-up phase consists of a cyclic and acyclic part.
The cyclic part of the run-up phase usually consists of 8-12 rac-

ing, straight steps, with the thrower achieving an optimal horizontal 
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running speed that will allow him to control and further increase the 
speed in the acyclic phase of the run-up phase.

The acyclic part of the run-up phase consists of 4 to 5 racing 
“short” specific spearman steps. The aim of the acyclic part of the 
run-up phase, in addition to the further increase in speed, is the op-
timum arrival in the central position followed by the release stage. 
The basic characteristic is giving off the maximum overtaking ac-
celeration to the system of thrower - javelin. It is simultaneously per-
formed in a horizontal plane around the vertical axis, by the specific 
rotation of the upper part of the body, and in the frontal plane around 
the sagittal axis, with the specific deflection of the upper part of the 
body, in the sagittal plane around the frontal axis, by giving a specific 
impulsive acceleration to the lower extremities.

Release phase
Transition steps start when the device is pulled back and lasts 

until the throwing release. Dealing with the device begins by placing 
the left foot and ends by placing the left leg in the central position.

Therefore: - left, right, left, right-left, where the last step is short-
er.

Most throwers use 5 steps while some use 3, and some even 7. 
While the throwing arm and shoulder remain passive behind the cen-
ter of gravity (hips), the back leg quickly shifts the weight of the 
body to the front leg that is buried into position. When the hip sud-
denly moves forward, the body muscle is stretched and additional 
strength is obtained.

The landing of the hind leg after the circular step should not 
impede the transmission of weight and the rotation of the hip. It is 
desirable to have an explosive retraction and transfer of the center of 
gravity from the rear to the front leg without braking (achieved by 
a soft step). This step is achieved by bending the leg at the moment 
of the takeoff (in the transition to the last step) where the center of 
gravity moves forward.

The start of the release phase is when the leg opposite the throw-
ing hand is placed on the ground at the end of the last “short” step. 
The release phase is the key phase of the entire spear-throwing struc-
ture and the total distance of the shot depends largely on it. Structur-
ally, the release phase consists of the central position, the introduc-
tory and the maximum strain and the javelin release.

The throwing must occur as soon as possible after placing the 
front leg on the ground (burial). First, by flexing the right leg, the 
hips are pushed forward and the cup is placed in the direction of 
throwing. The upper body stays back and left shoulder and arm move 
over the breast and firmly block the left side. If it is timely, the block 
with the left-hand ends before the release begins, so the spear will 
still be behind the thrower. Thus, stretching of the breast musculature 
of the hull (especially of the large back muscle) is achieved. This 
stretch due to the “stretching reflex” causes a strong contraction of 
these and the throwing arm muscles.

Picture 1. The javelin release

Stop motion and balance maintenance phase
The objective of this phase is to reduce the horizontal velocity 

of the thrower to zero while minimizing the overall distance of this 
phase to maximize the overall distance of the throw. Therefore, the 
throwers tend to get as close as possible to the access line without 
touching it, as they will draw the maximum distance of the correct 
throw. Low-quality throwers often use more than one step in stop-
ping movement and balancing maintenance, and one should also note 
the individual characteristics of the throwers at this stage (some stop 
in the resistance to the hands on the ground). For all these reasons, 
it is necessary to pay particular attention to this phase, especially to 
determine its overall distance.

Javelin flight phase
The beginning of this last stage of javelin throwing is the mo-

ment when the javelin leaves the hand, and its end is the closest point 
of contact of the spear with the surface (the place where the spear 
falls into the ground most often). The specificity of this phase is that 
it relates only to the spear, without the possibility of further impacts 
of the thrower during its flight (Mero, Komi, Korjus, Navarro & 
Gregor, 1994). Therefore, at this stage it is about the aerodynamic 
parameters on which the flight of the spear depends, and that the 
thrower can no longer control.

Anthropological analysis
All these anthropometric indicators can be taken into account in 

the selection of young throwers, although their effect on high results 
is not, in the end, as large as in the case of other throwing disciplines 
where growth and weight significantly influence the level of results. 
This is explained by the relatively low weight of an 800-gram com-
peting device, as well as by the fact that before the release the javelin 
thrower performs a relatively long run-up. The ideal profile in sev-
eral anthropometric features in top javelin throwers (90 m) is shown 
in Table 1. (Konstantinov, 1978).

Table 1. Anthropometric indicators of the javelin thrower 

VARIABLE ACC. TO KONSTANTINOV (1978)
Body height (cm) 185-195
Body weight (kg) 95-105
Hand span (cm) 195-205

Weight-height index 524
% muscle mass from

body weight 53-55

% subcutaneous fat 4-6

DISCUSSION
The weight of the javelin for men is 800g and it is from 260 cm 

to 270 cm long, while the weight of the women’s javelin is 600g 
and is long from 220 cm to 230 cm. The javelin is thrown from a 
specific runway of 33.50 to 36.50m long. The competitor must hold 
the javelin for the grip. Javelin throwing is performed behind a metal 
or wooden semicircle, of 8m radius.  If the spear does not touch the 
ground first with the front tip, the throw is not recognized.

The competitor must not touch the throwing arc limits as well 
as the parallel lines marking the run-off before the spear falls to the 
ground. The spear should be released above the shoulder or upper 
part of the throwing arm and it must not be thrown off by any rota-
tional movement.

In the course of the preparations for throwing and during the 
throwing of the javelin, the competitor should not turn his back to 
the throwing-arc limits. According to the rules of javelin throwing 
each competitor is entitled to three attempts, but no one is entitled to 
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any further attempts if he or she does not have at least one successful 
attempt in the three attempts.

According to Mekić, Aleksić & Toskić (2014), apart from the 
theoretical and practical change in javelin throwing with active 
throwers, this discussion should start from school age. The experi-
ment could also have its practical applicability in the process of plan-
ning and programming the teaching of physical education because, 
based on the obtained results, it is not difficult to conclude that in 
the school physical education it is necessary to change the existing 
conception of teaching contents. Given that the experimental pro-
grams of this research have shown a great advantage over the exist-
ing concept, we believe that they could find the place in the future 
curriculum for elementary schools.

CONCLUSION
The javelin throwing belongs to a group of disciplines of ath-

letic throwing also including shot put, discus throwing and hammer 
throwing.  Given the structure, it can be said that the complexity of 
javelin throwing is the most complex throwing discipline in athlet-
ics, and this the least because it includes the run-off phase of the 
run-up that other three throwing disciplines do not have.

The fact distinguishes javelin throwing from other disciplines 
and also by the structural complexity and the anthropological char-
acteristics of the throwers. Javelin throwers depart from the similari-
ties of anthropological characteristics distinguishing the other three 
throwing disciplines.

Also contributing to the attractiveness and tradition of javelin 
throwing is the fact that this athletic discipline has been performed 
since ancient times and the Olympic Games in the past. The spear as 
a device (or equipment) in the use and development of a man had a 
great and long-lasting role in obtaining food and in wars.

The kinesiological and anthropological aspect of the javelin 
throwing discipline shows that it is about a very complex motion 
and movements that need to include an accurate and balanced order 

so that the energy of the body could be maximally transferred on the 
device and give it great acceleration for the release and flight.

All of these elements have to be perfectly harmonized so that 
such movement is well performed, the accumulated energy used and 
the spear thrown properly and far away. It takes a lot of learning and 
strenuous training to come to the position that all of these resources 
can be used appropriately.

Successful sports throwing of the spear is preceded by a well-
made selection, followed by years of systematic work, with continu-
ous corrections of the movement structure towards the optimum for 
each individual, along with all the necessary psychophysical person-
ality parameters, in order to be able to fit the maximum energy that 
will allow for long throw distances.
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