
INTRODUCTION
Explosive power is important segment of sport performance 

and its efficiency in sport practice has a complex structure de-
pending from the biomechanical aspects of required muscle syn-
ergy. Explosive power is not only physical quality (Verhoshanski 
(Верхошанский), 1961), but it depends directly from the sport and 
technical mastership and respectively the biomechanical expedien-
cy participating in the management of determined physical actions 
(Winter, 1997). The analyses of the literature sources outline the con-
temporary explanation about the internal structure of the muscular 
power through the help of the ongoing improvement of the mechani-
cal models and they are based on the Hill idea showing the presence 
of alternative elastic component. We shouldn’t forget that this type 
of model is functioning to describe the activity of a single muscle. 
Our hypothesis proves that each activity represents superposition of 
a complicated intermuscular synergy. That means we have to clarify 
the mutual relationship between external and internal/according to 
the muscular activity/power fields (Dimitrova, Traikova & Pende-
va (Димитрова, Трайкова & Пендева), 2005; Zaciorski, Aruin & 
Selyanov (Зациорский, Аруин & Селуянов), 1981; Dimitrova & 
Pendeva (Димитрова & Пендева), 2007).

 In our present study work our aim is not to develop the Hill’s 
ideas and to precise the contemporary mechanic models but explain-
ing the internal and structural mechanisms defining the above-men-
tioned relationships. All that allows discovering the indirect param-
eters and characteristics from the participation of assisting muscular 
groups showing the registered power function. Our method has got 
an important potential for the improvement of the sport and peda-
gogical process. 

From a theoretical point of view, the analysis of the activity as a 
result of the synchronized multifunctional work from an important 
complex contracted and elastic element needs also the biomechani-
cal characteristics to be reviewed (Adrian & Cooper, 1995; Belen-
skii, Gurfinkel & Paltsev, 1967).  

In this regard, defining the elasticity as a component of the proved 
power should be understood as a general result from the whole elas-
ticity of the cinematic chain included in the moving system. This 

type of elasticity would depend on the many different parameters 
(levels, liberty of movements, relationships, joints, ligaments, soft 
tissues) outside the muscle complex of whatever is the action due 
to the result of the simultaneous, polyfunctional work of important 
contracted and elastic elements. For all that we need general biome-
chanical characteristics.       

The purpose of the present research is to clarify the role and the 
effect of the inertial characteristics of the arms and hands of the hu-
man being and the role of the power vector applied while forming 
the explosive power. Also, to clarify the role and the effect of the 
intertial characteristics of the arms and the role of the power vector 
applied in the common center of gravity while forming the structure 
of the exploding power. 

METHODS
The research was realized on a sample of 30 respondents, stu-

dents from the National Sport Academy “Vasil Levski” in Sofia, Bul-
garia. Explosive power was tested using test from Eurofit battery – 
vertical jump from a fixed place. The data from the test, particularly 
the reaction during the jump are registered using dynamographic 
platform. The dynamographic record was taken from the tensomet-
ric platform having active surface 600x600mm, nominal range of 
the measuring weight -120 kg, exactitude + 0,2%. It is composed 
of four power receptors connected to four independent increasing 
power channels, 12 analog digital converter bite and microprocessor 
unit for primary preparing of the data. 

The cinematographic analysis shows that based on the per-
formed reaction are calculated the different quality criteria to assess 
the exploded power and it is formed as superposition from the inner 
powers of the different cinematographic sections. Practically is not 
possible to receive the exact values of the internal power field as 
well the respective rotating muscle power moments – work of the 
antagonist muscles, neutralizers, resistant elements of the soft tis-
sues, internal friction, etc. From a biomechanical point of view the 
relationship between the cinematic and dynamic structures is shown 
while transporting the inner power field. From the cinematographic 
analysis is clear that based on the foothold reaction are calculated 
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the different quantitative criteria to assess the exploding power and 
therefore is formed as a superposition from the inertial powers of the 
determined cinematic units. From the practical point of view it is not 
possible to have the exact values of the internal power, respectively 
the rotating moments of the muscular forces – the work of the an-
tagonist muscles, fixators, neutralizers, resisting elements of the soft 
tissues, internal friction, etc. 

From biomechanical point of view, the connection between the 
cinematic and dynamic structures appears when the inertial power 
field enters in an open cinematic chain allowing maximum muscle 
exploding power in each defined cinematic couple. Moreover, it is 
possible the structure of those technical component to become more 
important with its parameters even within the frames of muscular ac-
tivity in one cinematic couple. We should have in mind the eventual 
difference in the final result depending on the time while realizing 
the muscular efforts. We should not neglect the influence of the reac-
tive forces in those parts of the cinematic chain. The reactive forces 
which do not participate directly in the realization of a determined 
physical activity are related to the case of asymmetric strong move-
ment according to the sagittal plane.

The tests were done one after another with two minutes breaks 
between them in straight and reverse order to exclude the fatigue.  
Data were analyzed using statistical procedures in accordance with 
defined aim of the study. 

RESULTS AND DISCUSSION
The results from dynamogramme are presented at Graphic 1. 

They show normal jump performance. The presence of two alterna-
tive maximums and the second one appears as a global one. 

The dynamogramme of the jump from the same person but per-
forming without participation of the arms, is presented on Figure 2. 
It is important to note the maximum global power is formed in the 
first maximum as between the absolute values in the extremes of the 
two dynamograms there isn’t much difference/ the maximum power 
is about 180kg/.

The difference is present in the phases of the dynamic structure 
as when we have normal performance the maximum is achieved 
within the conditions executed work of the muscle and in the second 
one, the regime is not the same. Therefore the role of the arms is 
different – obviously, they participate with their respective charac-
teristics while forming the positive power impulse / adding about 
20kg power for the time being/ and in the same time take off one 
part of the role of the elastic component and decreasing the level of 
the initial power impulse. This result could be used in the conditions 
of the modeling training to create the necessary ideal mathematic 
model for foothold reaction.

Another specific particularity of the performance without the 
participation of the arms is the straight character of the described 
curve. In general breaking the regular status of the functional de-
pendence power-force proves technical disadvantages regarding the 
optimum realization of the coordination structure itself. 

Using the pedagogical experience we have realized planned 
preparation with experienced persons having a similar structure of 
the dynamogramme, including 15 minutes daily performances with-
in one week including jump training without the participation of the 
arms. For all the persons taking part in the experience, the changes 
in the phase structures achieving the characteristics of the curve are 
shown in Figure 3 and when having normal performance in all cases 
without breaking the level of the /global/ second maximum, the val-
ues of the first extreme increased in one direction with average 10kg 
(Figure 4).   

Figure 1: Dynamogram of jump performance

Figure 2: Dynamogram of jump performance with 
excluded arms during the jump

Figure 3

Figure 4

Figure 5.  Jump performance with additional weight on arms
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The possibility for modeling are obvious, however, we notice 
certain difference between the two maximum values.

The additional experiences with jump having also additional 
weight in the hands (15% from the weight of the experienced per-
son) have shown different individual particularities while forming 
the dynamogramme for more or less local extremes and troubles for 
the curve presented of Figure 5. 

After similar training regime (5 days with everyday performance 
providing time for break between the different experiences) we did 
not work for the creation of the best methods, we have been looking 
to record the challenge of the quality changes in the phase structures 
in order to establish methods and ways regarding the management. 
The results are illustrated in Figure 6. 

Obviously, the used training regime has founded a new dynamic 
structure. Also the registered global maximum from about 200kg as 
a result of the pedagogical experience is not a separated temporary 
value but is having the shape of “plateau” maintained during the 
whole active period. We should note the existing difference related 
to the improvement of the force gradient. The “physical quality” has 
not changed /maximum power equal to 200 kg/, however, the condi-
tions are created to maintain this maximum for the longest period. 

CONCLUSIONS
1.The experience which was done outline the ways to convenient, 

adequate of the individual particularities, modeling the curves of the 
power impulse using the appropriate tools for the student-training 
work. Obviously, the great diversity of individual particularities 
proposes creative use in the student-educational work.   

2. The realized experience proves the possibility of modeling the 
structure of the exploding power within shorter influence periods. 
From a statistic point of view it is not related to an important 
development of the physical qualities. From a biomechanical point 
of view it is mainly to issue better result of the internal structure for 
the appearance of the exploding force. from biomechanical point of 
view.  

3. From a functional point of view the superposition will be 
limited from the maximum opportunities of the cinematic categories 
located in the lowest position. Following this order, we should pay 
more attention of the flexor on which are reflected in all above-
mentioned impulses and on the other hand the surface structure of 
this joint is quite restricted and therefore the realized moving speed 
is not significant and therefore does not satisfy the concept regarding 
the existing power. 

On the other hand such similar mathematic model is not adequate 
to the whole biomechanical structure as when we have stronger 
muscular strength in the knee joint, the muscular synergy will 
decrease the power impulse in the hip joints and as result breaking 
the balance of the optimum intermuscular synergy. This would mean 
the vertical jump shouldn’t be regarded only like a test to register 
physical quality as it has got its technical component.    
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