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Abstract: The pneumatic cover for the car is made by the respective company - manufacturer by inner 
tire. It is a multi-chamber pneumatic shell and has openings for: doors, car windscreens and headlights, rear-view 
mirrors, wheels. In seconds, he hopes for a stopped car and quickly inflates with the car's compressor, for 
example up to 2.2 atmospheres. It covers the car tightly and is a pneumatic shell throughout the car, increasing 
the size by 10–15 or 20 cm. When struck with another car with the same pneumatic cover, the accelerations are 
greatly reduced compared to the case of perfectly elastic impact due to the development of nonlinear 
deformations of the two pneumatic covers in the contact surfaces. The chance of slipping on impact is less than in 
the case of pneumatic armor, but in any case the accelerations at the moment of impact are small enough and do 
not endanger the life and health of the occupants of the two (or more) impacted vehicles. In certain places, safety 
valves are installed which, in the event of a sudden and very severe impact in local areas of the cloak, release 
some of the compressed air at a sudden pressure of more than 5 atmospheres (for example). The pneumatic 
cloak eliminates the possibility of damage to the structure of the car itself, even with very severe impacts due to 
the layer of compressed air in the chambers of the equipment, which, when impacted, deforms non-linearly and 
preserves both the life and health of the occupants and the structure of the vehicle itself. Additional local 
pneumatic shells may be affixed to the doors of the vehicle, which would protect the door structures from being 
struck sideways beyond the contours of the pneumatic cover itself. 
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Резюме: Пневматичният капак за автомобила е изработен от съответната фирма - 
производител от вътрешна гума. Представлява многокамерна пневматична обвивка и има отвори за: 
врати, автомобилни предни стъкла и фарове, огледала за обратно виждане, колела. За секунди се 
надява на спрял автомобил и бързо се надува с компресора на автомобила, например до 2,2 
атмосфери. Той покрива плътно колата и представлява пневматична обвивка в целия автомобил, 
увеличавайки размера с 10–15 или 20 сm. При удар с друга кола със същия пневматичен капак, 
ускоренията значително намаляват в сравнение със случая на идеално еластичен удар поради 
развитието на нелинейни деформации на двата пневматични капака в контактните повърхности. 
Шансът да се изплъзне при удар е по-малък, отколкото при пневматичната броня, но във всеки случай 
ускоренията в момента на удара са достатъчно малки и не застрашават живота и здравето на 
обитателите на двете (или повече) засегнати превозни средства. Пневматичното наметало 
премахва възможността за повреда на конструкцията на самия автомобил, дори и при много тежки 
удари поради слоя сгъстен въздух в камерите на оборудването, който при удар се деформира 
нелинейно и запазва както живота, така и здравето на пътниците и структурата на самото 
превозно средство. Допълнителни локални пневматични черупки могат да бъдат прикрепени към 
вратите на превозното средство, които биха предпазили конструкциите на вратите от странични 
удари извън контурите на самия пневматичен капак. 

 
 
1. Introduction 

  

This report was written on an actual case on April 19, 2020 and is related to the death of the 
Bulgarian television journalist Milen Tsvetkov. The pneumatic car covers offered in the article will 
decrease terrible crash risk in Bulgarian roads. 

 
2. Perfectly elastic or perfectly inelastic impact between two bodies  

 

The mathematical modelling of dynamical systems by Method of Finite Elements could be seen 
at [1–11]. Here is given short description of Perfectly elastic or perfectly inelastic impact between two 

bodies. If considered an impact between two bodies with masses   and   , moving at speeds 

before the impact   and  ,  it is possible to obtained the speeds after the impact   and  . 

From the law of conservation of the impulse (of movement of the two bodies dynamical system 
in the event of an elastic or inelastic impact between two bodies) it follows: 

     

 
 

The coefficient of recovery (k = 1 for a perfectly elastic impact and k = 0 for a perfectly inelastic 
impact) could be calculated by the formula: 

 

 
 

The velocities of the bodies after the impact   and  could be obtained according to the 

formulas as a result of solving of the system (2.1) – (2.2): 

 

 
 

 

 
 
3. Crossroads in front of Paradise Mall in Sofia - 19 April 2020  

 

Between 18:03 and 18:04 on Easter, an “Audi Q7” with three people in it hit the back of a 
“Subaru Forrester”, driven by Milen Tsvetkov. At least two street cameras filmed the crash. It is clear 
from the videos, that the accident nearly affected six pedestrians who crossed seconds earlier. 
According to the Emergency Service, the signal was given at 18:16 (at least 12 minutes after the 
incident). The ambulance arrived at 18:23. Milen Tsvetkov died on the way to “Pirogov Hospital”. The 
car that caused the impact, was moving at 140 km/h: VAudi Q7 =140 km/h and VSubaru Forrester = 0 km/h in 
the crash moment (allowed speed in a populated area 50 km/h !!!!!). 
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Fig. 1. Pneumatic cover 

 

 
Fig. 2. Pneumatic armor 

 

 
 

Fig. 3. Pneumatic camper. This advanced automobile 
structure could be combined with the Pneumatic Cover. 
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4. Conclusion  
 

Offered pneumatic car equipment will minimize casualties on the roads of Bulgaria in strict 
compliance with the speed limits prescribed in the Bulgarian Road Traffic Act (in Bulgarian).  
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