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METHOD OF INCREASING THE EFFICIENCY OF THE SWITCH NODE OF THE INFORMATION 
COMMUNICATION NETWORK FOR SPECIAL PURPOSE IN THE CONDITIONS OF COMBAT USE   

B. Volochiy, A. Kushyk, Yu. Salnyk, V. Onyshchenko, P. n 

The peculiarity of the special purpose communication information network is that its functioning is influenced by the 
tactical situation. In particular, it determines the intensity of the flow of packets with information about the enemy's moving 
objects from reconnaissance and signaling complexes to the switching node, and from it to the control point and means of 
destruction, depending on the probable nature of enemy action. In combat applications, the information network operates 
simultaneously with fast and slow packet flows. 
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At the same time, the packet delay in the switching node should not exceed the allowable value. Excessive packet delay 
results in the loss of relevance of transmitted messages and, consequently, in the loss of intelligence data. The proposed method 
of eliminating excessive delay involves the formation of two queues of packets in the switching node. Withdrawal of service 
packages from two queues is carried out using a new adaptive procedure. 

An adaptive switch has been introduced into the structure of the switching node, designed to withdraw packets from queues 
to the packet service system. When selecting a packet queue, the adaptive switch compares the number of service requests from each 
queue. The method assumes that the number of service requests from the fast packet flow queue determines the number of packets 
that are in the queue. The number of requests that are formed from the queue of slow-flow packets has two components: the number 
of real and the number of conditional requests. Actual applications take into account the number of packets in the queue. 

Real requests take into account the number of packets in the queue. Conditional requests take into account the delay time, 
since for each missed cycle of the packet's withdrawal from the slow flow queue, the adaptive switch generates a conditional request. 
Therefore, the number of requests for a slow stream grows even without packets entering the queue. A comparative study of options 
for implementing the adaptive procedure has been carried out. The proposed method for eliminating excessive packet delay in the 
switching node provides an increase in the efficiency of the functioning of a special-purpose information network as a whole.  

Keywords: switching node, information communication system for special purposes, probability of packet loss, adaptive 
decommissioning of packets for service. 
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PROSPECTS OF APPLICATION OF VIBRATORY DEVICES IN MILITARY 

EQUIPMENT 
 

Possibilities of employing vibratory devices as conveying mechanisms in some models of military equipment, in 
particular in engineering weapons, are considered. Vibratory conveyors, which are widely used in industry for 
moving products over short distances, are mainly devices with one-component rectilinear oscillations, in which at 
the high conveying velocity the modes of movement with hopping are implemented, that is unacceptable for 
conveying many military facilities, including weapons and explosive objects. Vibratory conveying in non-hopping 
modes (without tossing) at high speed is possible when using independent (two-component) horizontal and vertical 
oscillations of the working body of the vibratory conveyor. Based on the analysis of the influence of oscillation 
parameters on the velocity and stability of vibratory movement of objects in non-hopping modes, a conclusion is 
made about the feasibility of using horizontal harmonic oscillations in near-resonant mode and vertical oscillations 
with piecewise constant acceleration. The equations describing the optimal law of vertical oscillations, which 
consists of two segments of parabolas during the period of oscillations, are derived. A constructive scheme of the 
vibratory conveyor based on a three-mass oscillating system with an unbalanced vibratory drive of horizontal 
oscillations and eccentric vibratory drive of vertical oscillations is proposed. The working body of the vibratory 
conveyor is connected to the intermediate frame by an elastic system of vertical oscillations, the stiffness of which is 
adjusted to a mode far from resonance. The reactive frame is connected to the intermediate frame by an elastic 
system of horizontal oscillations, the stiffness of which provides near-resonant mode. The presented vibratory 
conveyor significantly enhances the conveying velocity in non-hopping modes, which are required for conveying 
explosive objects, as well as increases the lifting angles and reduces the vibration transmitted to the environment, 
which will facilitate its use in military machines. It also outlines a number of issues that need to be addressed in the 
design and implementation of such devices in military equipment. 

 
Keywords: vibratory conveyor, independent horizontal and vertical oscillations 
 

Statement of problem  
Military engineering equipment often uses mechanisms 

for conveying the samples of weapons and other military 
loads over relatively short distances. They include, in 
particular, the mechanism for moving mines in the tracked 
barrier, means of cargo transportation in mechanized 

warehouses, etc. [1,2]. As conveying devices, they often 
use belt or chain conveyors, which are equipped with an 
electric motor. They are quite bulky and energy-intensive, 
require quite high maintenance and repair costs. 

Vibratory conveyors widely used in industrial 
enterprises [3,4] are devoid of such shortcomings. However, 
available mass-produced conveyors are rarely suitable for 


