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indicators, gearbox, parking brake (Figure 1). 
The subsystems are created after the model of a real car, 

allowing the realistic simulation of the driving experience. 
This system is intended for driving schools but can also 

be used to train drivers who need special skills (ambulance, 
police, rescuers, firefighters). This can be achieved due to 
the possibility of adapting the system and simulating 
different environments: vehicle type, season, traffic, 
visibility, road conditions. 

The benefit of a car simulator is the possibility to study 
without the involvement of an instructor, it can 
autonomously detect and record the errors committed during 
the race, providing a report with the results and errors 
committed. 

The following sensors are used to capture data from the 
simulator: resistive sensor - to read the position of the pedals 
(clutch, brake, and accelerator), optical encoder - is used to 
read the position of the steering wheel, buttons for 
peripheral control. 
To simulate road bumps we use a DC motor connected to 
the steering wheel axle and three for the body. To transmit 
the data from the simulator to the PC, we used a 
microcontroller equipped with USB interface (STM32F411) 
- (Figure 2), using the HID protocol for data transmission.
To display the speed, rpm, fuel consumption, we used the
BMW e46 dashboard and specialized protocol for its control
and data transfer.
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Description 
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The precessional planetary transmission includes the 
housing (1), in which the satellite block (2) with the conical 
roller crowns (3) and (4), the fixed central gears (5), rigidly 
connected to the gearbox cover (6), and the furniture are 
located. (7) rigidly connected to the driven shaft (8). The 
satellite block (2) is installed on the bearings (9) on the 
inclined sector (10) of the crankshaft (11). The additional 
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mass (14) is provided at the design stage on the outside of 
the lighter half (13) of the satellite block (2). 
The problem solved by the invention is the simplification of 
the construction and the increase of the reliability of the 
precessional planetary transmission by reducing the dynamic 
loads. 
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The success of the competition in which the producers 
of ts are engaged is based on the time consumed in the 
activities of designing, making prototypes, testing and 
putting them into manufacturing. The main performance 
factors in the development of a new product are the 
reduction of the time and the costs of carrying out all the 
steps prior to its launch on the market. 

The research field refers to the technological 
development of precessional transmissions. 

The time and costs of achieving the precessional 
transmissions mostly refer to the manufacture of central 
wheels with non-standard convex-concave profiles and to 
the satellites with circular arch profiles of the teeth. 

These objectives were achieved by developing non-
conventional technologies based on digital manufacturing. 

In case of precessional kinematic transmissions for the 
manufacture of wheels and satellite of the precessional gear 
with non-standard profiles of the teeth, three non-
conventional technologies have been used: 

1. Plastic injection molding of the wheels of the
precessional gear with small diameters up to 42mm and 
averages up to 105mm. The innovative elements consist in 


