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Abstract   Characteristic of traction of the continuous current engine with parallel excitation is very  favorable and this feature is  very  much spread among the cars  which utilize the electric motor for traction The mechanical power produced by  the engine with internal burning is transform in electric energy by the  electric generator  and this will be transform again   in mechanical energy  by  the one or more electric engines. When the electric motor are in the wheels of the car is not required the transmission of cars  namely  main transmission  and differential because in this case is an electric transmission
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INTRODUCTION

Cars transmission with a single electric motor
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Fig 1 Electromechanical transmission

1-termic motor,  2-electric generator,  3-electric motor,  4- cardanic axle,  5 driving axle

In situation when is use a single electric motor the motion is transmitted from the electric motor to the wheels through a mechanical transmission composed from cardanic axle, main transmission, differential, planetary shafts. In this case is about a electromechanical transmission ,which scheme  of principle is represented  in figure  1
Electric scheme of a electromechanical transmission of direct current with a single electrical engine is show in the figure 2
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Fig 2 Electromechanical transmission of continuous current

 a-scheme of transmission with a single traction engine b-variation of the generator revolution 1 and of the electric engine  2  in depending on the current intensity  c-variation of the moment of toque in depending on current intensity produce by the generator 
Transmission with more then one electrical engine
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Fig. 3 Circuit arrangement of one car with electric transmission   with many electric engines 
1 – engines with internal combustion; 2- electric generator; 3 – electric engines
Arrangement of the  electric traction motor in the wheels  permit  engine arrangement  with internal-combustion  anywhere in the car and a easy  distribution of the power. On this construction , elements of the mechanical transmission is missing, with the exception of one reduction gear arrange  in the  motors wheels  which job is   to  increase the moment on the wheel.. 
 On electric cars the electric  power  is obtain directly from chemical power  storage  in the battery. In case of  the last two types of cars  we  talk about  the electrical transmission.
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Fig. 4 coupling position of the electromechanical transmission:     
    a - series; b -parallel; c - both
In  the figure 4 is show the way of connection of electrical engine of the generator G  on a vehicle with   four wheels drive 
[image: image11.wmf] On series connection  of the electrical engines ( fig 4 a)  the tension of every electrical engine is  25%  from the tension of the generator.  Wheel speed   is directly proportional with the tension from the electric engine ,  for the  accomplishment  a very high  speed   is necessary  that the generator  tension to be very high. ,,
On parallel connection (fig. 4 b) )  the tension of every electrical engine   is equal with the tension of the generator but the intensity  of the current is  25%    from the  initial intensity . from this  cause the cars with this kind of scheme   has a bigger  capacity  because  the twisting moment on wheels is in proportion to her adherence 
 On mixture connection  (fig. 4 c)  of the electrical  engine allowed  removal of the  disadvantaged  of the firs two   constructive.  In the two  parallel  way is connected  the electrical engine which are situated in diagonally way  
Constructive solution of locating the  electric engine in the wheel

The Japanese builders from Mitsubishi  have made  recent  a minivan  hybrid, called MCAT, who  may carry  10 persona with 1000 kg of baggage . An  engine with 4 cylinder of 1500 cm3  start the electric  of 20 kW  which charge the battery litiu-ioni  with  bulk weight reduce  and   discharge power  high.  Four electrical engine of  20 kW and 65 Nm each are install in the wheels (fig. 5).  In hard condition of  movement all four engine  propel  the car ; and in normal condition  only the back engine  propel the car. On negative acceleration,  all four engine are utilize as well as regeneration  brake  ,  this  in large the  recuperation  capacity of the breaking energy and this go in the battery   as well as 50%.

In figure 6  is show  two modality of   location of electrical engine the traction  of on cars  . in the left side of the picture is presented a solution   of  front wheel motion  by  planetary gear which reduce the revolution and in the right side  is show  the  motion of one back wheel with one engine which has the stator with permanent magnet inside the wheel 
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Fig. 5  constructive solution of locating the  electric engine in the wheel (Mitsubishi)
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Fig. 6    location of the electrical engine : in front wheel (left); in  back wheel  (right)
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Fig. 7 both front wheels  are   driven   with a single electrical engine (Ford Ecostar)
Another building solution  which can be see in the figure 7, allow the utilization of one single engine  for both  front  wheels. 
Distinctive characteristic of this transmission is the use of two of propulsion quarters.  This  causes the disappearance   of back  axle, and this make possible  the realization of the floor  on a very low level  and the utilization of the space between back wheels .The position of the engine alongside  the battery (which are o very big weight )  in the area between the wheels reduce the unsuspended  stuff and in large the comfort.  A electronically way is use for recovery of the braking energy and for the control of the individual braking forces   and traction forces from the two back wheels. The stabilize effect of the car movement is surprising better mostly in the condition of different adherence coefficients or  at  unexpectedly  maneuver of swerve  , acceleration or braking.
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Fig. 8   Electric cars with two independent propulsion groups (Mercedes-Benz)
CONCLUSION  
 A promising for the future is the cars with electrical engines  with permanent  magnet  which can be asynchronous, with sinusoidal tension, or continuous current without  brush  , with  utilization of tension in  trapezium   shape ., because this one may control the  revolution  by utilization  of a circuit in commutation  which utilize only one  continuous tension and generating in the engine current  in the sinusoidal shape with frequency we want.
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