
IlU)EPENDEr~·.r-DRI~ WHEEL ~'OR A WHEEL-~iO"JNT.iill VEHICLE 

The invention relates to prime movers of v~hicle, 

and more specifically, it deals with an independent­

drive wheel for a·wheel-mounted vehicle which can be 

5 used as an independent-drive wheel for electric bicycles, 

wheelchairs, shop material handling vehicles, electric 

cars, electric tractors and electric forklifts, elect-

ric buses, various electric trolleys and car~iages, 

and the like. 

10 Prior art independent-drive wheels are in the form 

of a combination of a motor from which tor~ue is m~cha­

nically transmitted through a reduction gear or a shaft 

to a wheel. 

Also known in the art are independent-drive wheels 

15 ~hich do not have a mechanical transmission, e.g., hyd­

raulic independent-drive wheels (SU, A, 1357257) or air­

powered independent-drive wheels (SU, A, 1050920). 

The most promising are independent-drive wheels in 

which robation is imparted to a wheel by means of an 
• 

20 electromagnetic gearless cooperation of magnetic systems 

of a stator and rotor (SU, A, 628008). 

Independent-drive wheels may also be used in which 

a prime mover is in the form of an internal combustion 

engine. However, the use of this prime mover is not only 

25 ineffective in view of the use of a fuel and the need to 

have auxiliary, lubrication and cooling systems, and be­

cause of a large size, but also because of undesirable 

polution of the environment. 
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Fiost widespread used are independent-drive wheels 

having a reduction gear and an induction motor which 

have high speeds to result in a gain in power. In compa­

rison with internal combustion engines, these indepen-

5 dent-drive wheels are ecologically safe, more reliable 

and economical. 

However, the use of a reduction gear brings about 

an increased risk and hampers operation, and the employ­

ment of an induction motor calls for the provision of 

10 sophisticated voltage converter units. and control units 

as well as auxiliary lubrication and cooling systems. 

In addition, it is not possible to ensure recupera­

tion of _energy during movement; storage battery life is · 

short , and high-voltage power supplies have to be used. 

15 All this do not allow geared independent-drive wheels 

powered by an induction motor to be re·garded as promising 

for the future. 

Known in the art independent-drive wheels having a 

d-c motor which transmits to~ue (SU, A, 575214). The d-c 

20 motor has a hollow flexible cylindrical rotor having a 

ring gear engageable with a gear having its axle which 

is the wheel axle. 

The main disadvantage is the need for a large energy 

consumption and motor power (especially at starting of a 

. 25 vehicle), large size and heavy weight. 

The most similar to the invention is an independent­

dri ve wheel of a wheel-mounted vehicle, comprising a 
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wheel having a rim and a shaft incorporating an induc­

tion motor (SU, A, 1628008). The electric motor is in 

the form of a disk-type induction machine having its 

stator with a magnetic circuit, windings and current 

5 leads secured to a fixed axle of the wheel and a squir­

rel-cage rotor having a winding and magnetic circuits 

positioned on either side of the stator to form a wheel 

which is rotatable with respect to the stator. The rotor 

carries a rim which is provided with a pneumatic tire or 

10 other device. 

The rotor disks are made of an electrically conduc­

ting material, and short-circuit conductors of the rotor 

~inding terminating in end portions of magnetic circuits 

through which the axial magnetic flux is closed. 

15 Radially extending vanes for intensifying heat re-

moval from the disk surface and increasing load-bearing 

capacity of ·the wheel are externally provided on the 

outer side of the rotor disks. 

This construction of the independent-drive wheel 

20 ensures an enhanced reliability owing to the absence 

of a mechanical.gear and enhances stator and rotor coo­

ling through radial passages of the stator washed with a 

coolant and cQmmunicating with inlet and outlet pipes 

provided in the fixed axle and through radial interior 

. 25 spaces of the rotor~ 

The prior art independent-drive wheel , which makes 

use of an induction motor, has a low reliability in opera-

... 
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tion, high heat emission as a result of a residual field 

in the magnetic system· or the electric motor because of 

counter-emf, and poor controllability because of the 

absence of a link between dynamics of rotation and cont-

5 rol signals. 

In addition, the prior art independent-drive wheel 

has a sophisticated control system, makes use of high­

voltage power supplies having a short life in a voltage 

control unit, and cannot work with energy recuperation 

10 during movement and braking of a vehicle. 

This independent-drive wheel is not ecologically 

safe to a sufficient extent; it is difficult in mainte­

. nance and inspection, rather unsafe and expensive be­

cause of the use of high-voltage power supplies. 

15 In view of the above, the main problem arising in 

the development of independent-drive wheels for wheel­

mounted vehicles such as electric cars, electric fork­

lifts, electric tractors, electric bicycles, wheelchairs, 

and the like, is the problem of the provision and develop-

20 ment of a special electric machine which is to comply 

with the following basic requirements: 

possibility of incorporation in a vehicle wheel 

without the use of a gear; 

use of low-voltage electrical power supplies; 

25 maximum simplicity, low weight and compactness; 

enhanced reliability and long service life; 

maximum torque at starting of a vehicle and torque 

reduction with an increase in the wheel speed; 
. . 
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absence of auxiliary cooling and lubrication sys-

optimum thermal conditions; 

counter-emp energy recuperation; 

5 facilitated control of independent-drive wheels 

and possibility of maneuvering within restricted areas. 

In view of the above, the invention is based on 

the problem of ·providing a very simple and reliable in­

dependent-drive wheel of a wheel-mounted vehicle in 

10 which, axing to a new construction and relative position 

of components of electromagnetic cooperation between 

the rotor and stator, use is made of low-voitage (mainly 

50 V) power supplies ensuring a maximum torgue at star­

ting of a vehicle and in which no auxiliary cooling sys-

15 tems are used. 

This is accomplished by the fact that in an inde­

pendent-drive wheel of a wheel-mounted vehicle, compri­

sing a rim, an axle, an electric drive having an elect­

ric motor, and voltage control unit, a stator of the 

20 electric motor rigidly secured to the axle, having a 

stator magnetic circuit on which an even number of magne­

tic ·• members of the stator of alternating polarity are 

equally spaced along a circumference, and a rotor of the 

electric motor having a rotor magnetic circuit mounted 

. 25 on the wheel axle for rotation with respect to the stator 

and carrying a rim, wj.th windings mounted on the magnetic 

circuit of the rotor, according to the invention, the 

.. 
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magnetic circuit of the rotor having the winding is made 

salient electromegnets facing towards tJ:?.e magnetic mem­

bers of the stator and spaced along a circumference in 

the form of at least two groups, the electromagnets of 

5 the rotor in each group being posi.tioned in such a manner 

that their axes are spaced from each other at a distance 

multiple of the distance betwee11 the axes of two adja­

cent magnetic members of the stator, two randomly chosen 

adjacent electromagnets of one group being of opposite 

10 polarities, provided that the distance between their 

axes is equal to an odd number of times the distance 

between the axes of adjacent magnetic members of the sta­

tor, and being of identical pola~ity, provided the dis­

tance betwe.en their axes is equal to an even number of 

15 times the _distance between adjacent magnetic members of 

the stator. The groups of electromagnets of the rotor·are 

angul~~ly offset with respect to one another in such 

a manner that if the axes of the rotor electromagnets of 

one group are aligned with the axes of respective magnetic 

2omembers of the stator, there is no such alignment between 

the magnetic axes of electromagnets of other groups and 

respective magnetic elements of the stator. The electro­

magnets of the rotor within each group are electrically 

connected to members of an individual current collector 

25rigidly sectired to the rotor. The current collector mem­

bers are engageable with a distribution commutator which 

is electrically couples to a voltage control unit secured 

. ~ 
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to the stator and constructed in such a manner that when 

the axes of electromagnets of any one group are aligned. 

with the axes of respective magnetic members of the sta­

tor, the electromagnets of this group are disconnected 

5 from the voltage control unit. 

The distribution commutator may be f 9rmed by equally 

circumferentially spaced and radially insulated conduc­

ting plates of unlike polarity the number of which is 

equal to the number of the magnetic members of the sta-

10 tor. The distance between any two adjacent plates of un­

like polarity is larger th.an the width of the current 

collector member. Every second plate of unlike polarity 

is connected to a respective lead of the voltag~ co·ntrol 

unit and, when the axes of electromagnets of a:ny one group 

15 are aligned with the axes of respective magnetic members 

of the stator, the current collector members of this 

groups are positioned intermediate between respective un­

like polarity plates, and when the axes of electrmmagnets 

of any group are pos~tioned inte~me~iate between the axes 

20 of respective magnetic members of the stator, the axes 

or the current collector members of this groups are aligned 

with the axes of respective unli~e polarity plates con­

nected to different leads or the voltage control uni·t. 

To increase power by increasing the space of elect-

25 romagnetic cooperation, the electromagnets of the rotor 

within each group may be aqually spaced in such a manner 

that the distance between the axes or adjacent elec~ro-
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magnets is equal to the distance between the axes of 

adjacent magnetic members of the stator~ the electromag­

nets of each group being of alternating polarity. 

For recuperation of electric energy, electric energy 

5 storage is provided which is electrically coupled to 

the distribution commutator. The distribution commuta-

tor is made in such a manner that when the axes of the 

electric motors of one group are aligned with the axes 

of the magnetic members of the stator, these electromag-

10 nets are disconnected from the voltage control unit and 

are connected to the electric energy storage device. If 

the axes of the electromagnets of ariy group are not _alig­

ned with the axes of the magnetic members of the stator, 

the electromagnets are connected to the voltage control 

15 unit and are disconnected from the electric energy sto­

rage device. 

The electric en~rgy storage device is electrically_ 

coupled to·the distribution commutator which is formed 

by equally spaced and radially insulated conducting 

20 plates of unlike polarity the number of which is equal 

to the number or the magnetic members of the stator. An 

intermediate plate is provided between alternating plates 

of unlike polarity which ar~ connected to different leads 

of the voltage control unit. The intermediate plates are 

25 alternately connected to different leads of the electric 

energy storage device, and the distance between any two 

adjacent plates of unlike polarity is greater than the 

width of the current collector members. When the axes 
- . 
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of the electromagnets of any one group are aligned with 

tne axes of respective magnetic members of the stator, 

the curre1it collector members of this group of the 

electromagnets of the rotor are positioned opposite to 

5 the centerlines of respective intermediate plates con­

nected to different leads of the electric energy storage 

device, and .when the axes of the electromagriets of any 

one group are positioned intermediate between: the axes 

of respective magnetic members of the stator, the axes 

10 of the current collector members of this group are alig­

ned with the axes of respective plates of unlike pola­

rity connected to different leads of the voltage control 

unit. 

The provision of the electric energy storage device 

15 electrically coupled, via the distribution commutator 
. 

and the current collector, to the rotor electromagnets 

allows a part of energy·to be returned to the electric 

energy storage device from the rotor electromagnets each 

time the.electromagnets are in front of the megnatic mem-

20 bers of the stator. In addition to energy recuperation, 

the residual magnetization of the rotor magnetic circuit 

is eliminated. The energy returned to the energy storage 

device is determined, first, by the counter-emt caused 

by the disconnection of the voltage control unit, and 

· 25 second· , by a . change in magnetic flux determined by the 

magnetic members of the stator in the electromagnet core. 

. . 
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At the same time, the elimination of the residual magne­

tic intensity in the electromagnet cores results in a 

decrease in heat release and energy consumption. 

The rotor of the electric motor may be in the form 

5 of at least one ring having magnetic circuits which are 

externally provided with a wheel rim, the groups of the 

electromagnets of the rotor being positioned on the inner 

surface of the magnetic circuits of the rotor. The stator 

is made in the form of at least one disk and with an 

10 annular magnetic circuit mounted on the periphery of each 

disk and heving the magnetic members of the stator on 

the outer surface thereof, the axes of the electromagnets 

of the rotor and of the magnetic members of the stator 

extending in the radial direction. 

15· This construction allows power of the independent-

drive wheel to be increased owing to an increase in the 

space for electromagnetic interaction. 

An embodi~ent of an independent-drive wheel, ·which 

features simplicity and reliability and which facilita-

20 tes operation, is a disk-type construction that can be 

used in light-weight vehicles. 

With the rotor in the form of at least one disk moun­

ted on the axle. of the wheel on one side of the stator, 

which is made in the form of a disk, the magnetic mem-

· 25 bers of the st~tor are positioned on one side of the sta­

tor disk in such a manner that their magnetic axes ex­

tends in parallel with the wheel axle, and with the .sta­

tor in the form of two disks mounted on the wheel axle .. 
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on either side of the stator, at least one group of 

electromagnets are positioned on each of· the disks. 

The rotor of the electric motor may be in the form 

of two disks mounted on the wheel axle on either side 

5 of the stator which comprises a disk having circumf e­

rentially spaced magnetic members of the stator mounted 

on either side ~hereof in such a manner that their magne­

tic axes extend in parallel with the wheel axle. The sta­

tor is provided with an auxiliary distribution commuta-

10 tor which is constructed, positioned and electrically 

coupled identically with the main distribution commuta­

tor. Each disk of the rotor has at least one group of 

electromagnets. Current co1lector members of one disk of 

the rotor are mounted for electric contact with the dis-

15 tribution commutator, and current collector members of 

the other disk of the rotor are mounted for electric con­

tact with the auxiliary·distribution commutator. 

This construction allows traction power of the in­

dependent-drive wheel to be increased owing to a two-times 

20 increase in the space for electromagnetic interaction bet­

ween rotor and stator members, but only one disk of the 

stator is used for carrying magnetic circuits of the sta­

tor so as to reduce metal usage and weight of the in­

dependent-drive wheel. 

. 25 The roto~ may be in the form of at least two rings, 

each ring carrying at least one group of electromagnets 

and auxiliary current collectors corresponding to these 

. . 
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groups which are similar to the main current collectors 

and which are rigidly secured to a respective ring of 

the rotor. Each auxiliary current connector may be moun­

ted in such a manner that its members be engageable with 

5 the distribution commutator. 

The independent-drive wheel may have at least one 

auxiliary distribution commutator which is constructed, 

positioned and electrically coupled similarly-to the main 

distribution commutator. The auxiliary current collectors 

10 are mounted in such a manner that their members be enga­

geable with one of the auxiliary distribution commutator. 

The three latter embodiments of the independent-drive 

wheel are characterized by the provision of a plurality 

of rotors (rotor rings and rotor magnetic circuits). This 

15 facility allows the motor power to be increased by in­

creasing the space of electromagnetic interaction bet­

ween the rotor and stator. 

To increase the space for electromagnetic interac­

tion between the rotor and stator, an embodiment may be 

20 used with a plurality of stators, comprising at least 

one auxiliary distribution commutator which is construc­

ted and electrically coupled similarly to the distribu­

tion commutator. The stator is made in the form of at 

least two coaxial disks, the auxiliary distribution com-

25 mutators being positioned on the lateral sides of respec­

tive disks of the stator, and the auxiliary current col­

lector members are mounted for electric contact with res­

pective auxiliary distribution commutators • 
. . 
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The magnetic members provided on either side of the 

stator disk facing towards the rotor disks may be in the 

form of an even number of electromagnets of the stator 

with alternating magnetic poles. Each commutator is pro-

5 vided with auxiliary intermediate conducting plates of 

unlike polarity similar to the main intermediate plates 

of unlike polarity, insulated therefrom and similarly 

spaced along a circumference of a different diameter. 

Each respective current collector member is provided with 

10 an ·auxiliary current collector member electrically coup­

les to a respective main current collector member and 

positioned with respect to the auxiliary conducting plates 

similarly to the manner in which main current collector 

member is positioned with respect to the main eonducting 

15 plates. The auxiliary plates of unlike polarity are con­

nected to ea~h other pairwise, and each of alternating 

pairs of the auxiliary ·.-. ··~·- plates o:C unlike polarity is 

electrically connected to a respective lead of the elect­

romagnets ·of the stator. ~he main plates of unlike pola-

20 rity are divided into pairs :formed by adjacent plates of 

~like polarity which are electrically connected to each 

other, and each of the alternating pairs of the main 

p~ates_of unlike polarity is electrically connected to a 

respective lead of the voltage control unit, each disk 

25 of the rotor having a respective one group of the elect­

romagnets of the rotor • 

. . 
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This embodiment is characterized by high traction 

performance, increased speed and inertia because of the 

absence of magnetic fluxes in the electromagnets of the 

rotor when_ they are in front of the magnetic members 

5 of the stator (electromagnets). 

The magnetic members of the stator are preferably 

in the form of permanent magnets. It is possible, in 

this case, if the above-described disk-type construction 

is used, that permanent magnets be mounted on either side 

10 of the stator disk. This construction of the independent­

drive wheel is characterized by simplicity in use and 

reliability in operation and is capable of generating 

energy when the power supply is disconnected. In addi­

tion, this embodiment does not call for special braking 

15 since rotor electromagnet cores are attached by the sta­

tor magne.ts when the electromagnets are deenergized and 

tend to take s steadily fixed position. 

To increase rotor speed (with a certain reduction 

of torque), equally spaced grooves can be made along 

20 the periphery of a non-magnetically conducting disk of 

the stator, and alternating permanent magnets with oppo­

sitely directed axes of magnetic flux running in paral­

lel with the wheel axle can be mounted in these grooves. 

To enhance power and reduce magnetic material usage, 

25 it is preferred that permanent magnets be provided in 

the former embodiments, which are mounted along the peri­

phery of the disk of the stator, with the magnetic _flux 

.. 
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being directed tangentially with respect to the circum­

ference of the disk, concentrators of magnetic flux be­

ing provided between the permanent magnets. 

Any distribution commutator may be mounted for an 

5 angular movement with respect to the stator axis. This 

facilitates setup of the independent-drive wheel to 

compensate for changes 1n properties of materials or in 

the construction during a prolonged operation period. 

Idle plates, which are connected neither to the 

10 voltage control unit nor to the electric emergy storage 

device, can be provided between any plates of unlike po­

larity and any intermediate plates. This construction 

allows leakage current to be lowered so as to make the 

system more economical, but this can bring about spar-

15 king in certain applications. 

In certain applications, when high-speed or fast­

response independent-drive wheels have to be provided, 

it is preferred that the groups of electromagnets by 

divided into subgroups mounted on different parts of the 

20 rotor, e.g., in diametrically opposed positions. 

The intermediate plates are preferably connected, 

in the majority or applications, to the electric energy 

storage device_ through a rect~ier converter so as to 

enhance conditions for charging the electric energy sto-

25 rage device. 

. ' 
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If the independent-drive wheel is provided with a 

switch for connecting two channels to orie, the leads of· 

the voltage control unit being connected to.first inputs 

of the switch having its outputs connected to the plates 

5 of the distribution commutator and/or of the auxiliary 

distribution commutator of unlike polarity, respectively, 

and second inputs are connected , via a rectifier conver­

ter, to inputs of the voltage control unit, or electric 

energy storage device, or auxiliary electric energy sto-

10 rage device, an additional recuperation of energy during 

braking can be achieved. 

The invention will now be described with reference 

to specific embodiments illustrated in the accompanying 

drawings, in which: 

15 Fig. 1 is a top view of an independent-drive wheel 

of a wheel-mounted vehicle according to the invention; 

Fig. 2 is ditto, according to the invention, a par­

tial sectional view taken along line II-II in Fig. 1. ; 

Fig. 3 is a top view illustrating a distribution 

20 commutator showing an embodiment of a rotor and stator 

of an electric motor and an electric circuit for connec­

ting the electric motor to a voltage control unit and to 

an electric energy storage device according to the inven­

tion; 

25 Fig. 4 is.a sectional view of an independent-drive 

wheel showing another embodiment of a rotor and stator 

of an electric motor according to the invention; 

.. 
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Fig. 5 is a sectional view of an independent-drive 

wheel showing an embodiment of a rotor and stator of 

Fig. 4 with a different position of magnetic members of 

the stator according to the invention; 

5 Fig. 6 is a sectional view of an independent-drive 

wheel showing still another embodiment of a rotor and 

stator with a different position of magnetic members of 

the stator. according to the invention; 

Fig. 7 is ditto, according to the invention (a top 

10 view); 

Fig. 8 is a sectional view of an independent-drive 

wheel showing an embodiment of a rotor and stator of 

Fig. 4 with a different position and construction of mag­

netic members of the stator and with a different distri-

15 bution commutator according to the invention; 

Fig. 9 is a schematic view showing a distribution 

commutator of Fig. 8 (a top view) and its connection to 

a voltage control unit, electric energy storage ~evice 

and coils of the rotor and stator electromagnets accor-

20 ding to the invention~ . 

Fig. 10 is a fragmentary.view of a stator of Fig. 

1 showing an embodiment of construction and position of 

magnetic members of the stator according to the inven­

tion (a top view); 

25 Fig. 11 i~ a schematic representation of a distribu-

tion commutator of Fig. ~ (a top view) with a different 

construction and position of plates showing its connecti-
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on to a voltage control unit, electric energy storage 

deviceT and coils of the rotor electromagnets accor-

ding to the invention. 

An independent-drive wheel of a vehicle (Fig. 1) has 

5 a rim 1 which carries a tire 2 of the wheel having an 

axle 3. 

The independent-drive wheel is based on an electric 

drive having a voltage control unit and an electric mo­

tor having current collectors 4 and 5 connected9 via 

10 a distribution commutator 6, to leads ? and 8 of the vol­

tage control unit. 

The independent-drive wheel comprises a stator 9 

which is rigidly secured to axle 4 and which is formed 

by a magnetic circuit 10 having an even number of· equally 

15 circumferentially spaced magnetic members 11 of the sta­

tor of alternating polarity which compr~se permanent 

magnets. 

A movable rotor 12 of a commutator electric motor is 

mounted on axle 3 for rotation with respect to stator 9 

20 and has a surface 13 facing towards stator 9 which is 

provided with salient electromagnets 14 and 15 of the ro­

tor connected to each other by ~eans of a magnetic cir­

cuit 16 and ·on surface 13 so as to face towards magnetic 

members 11 of the stator for electromagnetic interaction 

25 therewith. 

Rim 1 carrying wheel tire 2 is mounted on the outer 

surface of rotor 12. 

. ' 

' 
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Electromagnets 14 and 15 of the rotor are circum­

ferentially spaced in such a manner as to form at least 

two groups. Fig. '\ shows two groups; a group consisting 

of electromagnets 14 and a group consisting of electro-

5 magnets 15. Electromagnets 14 and 15 within each group 

are equally spaced from one another and have alterna­

ting directions of magnetic fluxes. The groups of one pair 

are angularly offset with respect to each other in such a 

manner that when magnetic axes 17 of electromagnets 14 

10 of the rotor of one group are aligned with axes 18 of 

respective magnetic members 11 of the stator, magnetic 

axes 19 of electromagnets 15 of the second group are not 

aligned with re spec ti ve axes 18 of magnetic members 11 

of the stator. 

15 In a general case, for all embodiments, electromag-

nets 14 and 15 within each group are positioned in such 

a manner that their axes 17 and 19 are equally spaced 

from each other at distance multiple of the distance 

between· axes 18 of two adjacent magnetic members 11 of the 

20 stator. 

It should be noted that two adjacent electromagnets 

14, 15 of one group have opposite polarities if the dis­

tance between their axes is equal to an odd number of 

times the distance between the axes of adjacent magnetic 

25 members 11 of the stator and have identical polarities 

· if the distance between their axes is equal to an even 

number of times the distance between the axes of adjacent 

magnetic members of the stator. 
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Electromagnets 14, 15 of the rotor in each group 

are electrically coupled to their own current collector 

4, 5 rigidly secured to rotor 12 and engageable with 

distribution commutator 6 rigidly secured to stator 9. 
5 Distribution commutator 6 is electrically coupled 

to leads 20 of an electric energy storage device 32. 

Distribution ·commutator 6 is secuted to the stator by 

means of screws 2~. The distribution commutator is so 

constructed as to ensure disconnection of electromagnets 

1 o 14 from leads ? and 8 of the voltage control unit and 

connection thereof to leads 20 of the electric energy 

storage · device whe~ magnetic axes 17 of electromag-

nets 14 of the rotor o.f one group are aligned with axes 

18 of magnetic members 11 of the stator and connection 

15 of electromagnets 15 to leads ? and 8 of t~e voltage 

control unit and their disconnection from leads 20 of 

the electric energy storage device when magnetic axes 19 

of electromagnets 15 of the second groups are not alig­

ned with axes 18 of respective magnetic members 11 
20 of the stator. 

Fig. 1 shows a sp_ecific embodiment of a circuit in 

which an electric energy storage device is electrically 

coupled to distribution commutator 6 by means of equally 

spaced and conducting plates 22, 23, 24 radially insula-
25 ted f~om one ~nother. At least one., intermedia.te plate 2~ 

is positioned between alternating plates 22 and 24 of 

unlike polarity which are connected to different leads 
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7,-8 of the voltage control unit and is electrically 

coupled to leads 20 of the electric energy storage unit, 

radially extending axes 25 of intermediate plates 23 

in this specific embodiment being aligned with axes 18 

5 of magnetic members 11 of the stator • .L'~embers 26, 27, 

28, 29 of each current collector 4, 5 have their radial 

axes aligned with axes "i?, 19 of twp adjacent electro­

magnets 14, 15 of a respective group of the rotor. 

If there is no electric energy storage device, dis-

10 tribution commutator 6 is formed by equally circumferen­

tially spaced radially insulated conducting plates 22 

and 24 of unlike polarity the number of which is equal 

to the number of magnetic members 11 of the stator, and 

intermediate plates 23 are dispensed with (this is not 

15 shown in Fig. 1 ). 

The distance between any two adjacent plates 22, 24 

of unlike polarity is greater than the width of member 

26, 27, 28, 29 of current collector 4 or 5. 
Plates 22, 24 of unlike polarity are connected to 

20 different leads 7 ~nd 8 of the voltage control unit. 

When axes 1? of electromagnets 14 of one group are 

aligned with axe~ 18 of respective magnetic members 11 

of the stator, members 26, 2? of current collector 4 of 

this group of electromagnets 14 are positioned interme-

25 diate between respective plates 22, 24 of unlike polarity. 

In case axes 19 of electromagnets 15 of the other 

group are positioned intermediate between axes 18 of 

.. 
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re spec ti ve magnetic members 1 ·1 of the at a tor, . axes of 

members 28, 29 of current collector 5 of this group are 

aligned with axes of respective plates 22, 24 of unlike 

polarity connected to different leads 7, 8 of the voltage 

5 control unit. 

Electromagnets 14, 15 of the rotor in each group 

are equally spaced in such a manner that the distance 

between axes 17 or 19 of adjacent electromagnets 14 or 

15 is equal to the distance between axes 18 of adjacent 

10 magnetic members 11 of the stator. ~olarity of electro­

magnets 14 and 15 in each group alternates. 

Fig. 2 shows current collector 5 in the form of a 

spring-biased carbon or copper-graphite or other brush 

mounted in a holder 30 of a current collector member conB 

.15 nected to rotor 12. 

A current lead 31 connects leads?, 8 (Fig. 1) of 

the voltage control unit to commutator 6 (Fig. 2). 

An electric energy device 32 is mounted on stator 

9 adjacent to distribution commutator 6 and has leads 

20 which extend together woth current lead 31 through a 

passage 33 to a switch, and other leads are connected, 

via a recti~ier converter 34, to distribution commuta­

tor 6. 

Rotor 12 of the electric motor is in the form of a 

25 ring having on its external surface, rim 1 with tire 2 

of the wheel and, on the inner surface, annular magnetic 

circuit 16 having electromagnets 14 and 15 of the rotor·. 



. ··"----··---------------~- -·--· 

- 23 -

Stator 9 is in the form of a disk having annular mag­

netic circuit 10 mounted on its periphery and having on 

its outer surface facing towards the inner surface of ''t 

rotor ring 12 magnetic members 1"1 of the stator. 

5 Annular rotor ·12 is journalled by means of a bearing 

35 on axle 3 for rotation of rotor 12 with respect to 

stator 9. 

The cores of electromagnets 14, 15 of the rotor are 

mounted in the immediate vicinity ot magnetic members 11 

10 of stator 9 with a gap ensuring their electromagnetic 

interac~ion. 

Rotor 12 (Fig. 2) may be made in the form of at least 

two rings (not shown in the:~ drawing ) , each of the rings 

carrying at least one group of electromagnets 14 or 15, 

15 current collectors 4 or 5 corresponding to these groups 

rigidly secured to respective rings of rotor 12, a res­

pective members 26, 27, 28, 29 of current collector 4 

or 5 being engageable with distribution commutator 6. 

An auxiliary distribution commutator 42, which is 

20 constructed, position and electrically coupled similarly 

to main commutator 6 can be provided, and auxiliary cur­

rent collectors similar to cU.rrent collectors 4; 5 should 

be provided.for engagement of their members 26-29 with 

one of distribution commutators 42. 

25 In addition, stator 9 may be made in the form of a 

plurality of disks, each having auxiliary distribution 

commutators 42 (not shown in the drawings). 
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In case a plurality of rings or rotor 12 are used, 

auxiliary current collectors may be provided, which are 

similar to current collectors 4, 5 and which are rigidly 

secured to respective rings of rotor 12 (not shown in 

5 the drawings). 

Fig. 3 shows a circuit illustrating connection of 

distribution commutator 6 to a voltage control unit 36 

and to electric energy storage device .32. 

Members 26, 27 of current collector 4 are connected 

10 to series-opposition connected coils of electromagnets 

14 of the first group and members 28, 29 are connected 

to coils of electromagnets of the second group. 

Leads 7 and 8 of voltage control unit 36 are con­

nected, via a switch 37, to plates 22, 24 of unlike pola-

15 rity. 

Switch 37 has two positions: position 1 for "Move­

ment" and position 2 for 11Braking•. In position 2, plates 

2?, 24 are connected , via a rectifier converter 38, to 

voltage control unit 36 for recharging during braking. 

20 Intermediate plates 23 are connected , via rectifier 

converter 34, to inputs of electric energy stor~ge device 

32:which.is in the :form of an electrolytic capacitor ha­

ving its leads connected, via an electronic ~witch 39, 

to voltage control unit 36 for its recharging during mo-

25 vement of the vehicle • 

. . 
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Fig. 4 shows rotor 12 of the electric motor in the 

form of a pair of disks 40, 41 mounted on axle 3 sym­

metrically with respect to stator S which is in the 

form of a disk and which has auxiliary distribution com-

5 mutator 42 similar to the above-described main commuta­

tor, and each of distribution commutators 6, 42 - dis­

tribution commutator 6 and auxiliary distribution commu­

tator 42 is mounted on the side of the disk of stator 9 

facing towards a respective side of respective disk 40, 

10 41 of the rotor. 

Electromagnets 14, 15 of one group of a pair of 

groups of the electromagnets are provided on each of 

disks 40, 41 of rotor 12, el~ctromagnets 14 being moun­

ted on disk of rotor 12 and electromagnets 15 being moun-

15 ted on disk 41. 

Magnetic members 11 of the stator mounted on either 

side of the disk of stator 9 in accordance with positi­

ons of main distribution commutator 6 and auxiliary com­

mutator 42 are in the form of permanent magnets. 

20 Fig·. 5 shows an independent-drive wheel in which 

equally spaced grooves 45 are made in the periphery of 

the disk of stator 9, and alternating permanent magnets 

11 with opposite directions of magnetic flux running 

in. parallel·with wheel axle 3 are received in these. 

25 grooves. 
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provided with an auxiliary (current collector) member 

45, 50 electrically connected to respec'f!ive ri1ain member 

28, 29 and positioned with respect to auxiliary plates 

46, 48 in a manner similar to the manner in which ~~in 

5 current collector member 28, 2~ is positio~ed with res­

pect to main conducting plates 22, 24, t!le auxiliary 

plates 46, 48 of unlike polarity being connected to each 

other pairwise, and each of the alternating pairs of 

auxil1ary plates 46, 47 being electrically connected to 

10 a respective common lead 51, 52 of coils 53 of electro­

magnets 45 of the stator. 

Fig. 10 shows a fragmentary view of a stator il­

lustrating the tangential position of magnetic members 

11 of the stator between concentrators 54. 

15 Fig. 11 shows a commutator having idle plates 55 

provided between each plate of unlike polarity and 

intermediate plate. This construction of the distribu­

tion commutator ensures the absence of any electrical 

interaction between plates of unlike pol~ity and inter-

20 mediate plates 22, 23, 24
1
if they are mutually covered 

by current collector members 26, 2?, 28, 29 so as to 

lower loss currents and enhance economic performance 

although with an increased pnubability of sparking. 

Operation of all embodiments of an independent-

25 drive wheel i~ determined by forces of electrom~gnetic 

attraction and repulsion developed when electromagnets 

14, 15 (Fig. 1) or the rotor interact with magnetic mem-

.. 
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bers 11 of the stator. When electromagnet ·15 of the rotor 

is in a position in which its axis 19 is· located inter­

mediate between axes 18 of adjacent magnetic members 11 

of the stator, the coil of electromagnet 15 of the rotor 

5 is energized in such a manner that a magnetic pole oppo­

site to a pole of the next magnetic member 11 of the sta­

tor in the direction of rotation and identical to the 

pole of the preceding magnetic member: 11 of the stator 

in the direction of rotation is formed on the surface of 

10 electromagnet 15 facing towards stator 9. This ensures 

·the attraction of electromagnet '15 to the next magnetic 

member 11 and , at the same time, its repulsion from the 

preceding magnetic member. 

When electromagnet 1 5 is located opposite to magne-

15 tic member 11 of the stator, the electromagnet coil is 

not connected to voltage control unit 36 (Fig. 3), i.e., 

no forces of electromagnetic interaction are developed. 

(although there is likely to be a slight attraction of 

the core of electromagnet 15 (Fi~. 1) to magnetic member 

20 11 of the stator). 

After passage by the next magnetic member 11 of the 

stator, members 26, 27, 28, 29 0£ current collectors 4, 5 

slide over plates 22, 24 of unlike polarity which are 

connected to different leads 7, 8 of voltage control unit .... 
25 36 (Fig. 3), and an opposite pole (with respect to th~t 

formed when electromagnet ·14, 15 was located upstream 

this magnetic member 11 in the directio11 of rotation) is 

.. 
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formed on the surface of electromagnet 14, ·15 (Fig. 1). 

This is necessary as magnetic members '11 of the stator 

alternate. 

If intermediate plates 23 are provided, when elect-

5 romagnets 14, ·15 are located in front of magnetic mem­

bers 11, emf is induced in the coils of electromagnets 

i4, 15 owing to a change in magnetic flux in the core 

of electromagnet 14, 15 and because of & change in residu­

al magnetization, and this em.f will charge, in a pulsed 

10 manner, electric energy storage device 32. 

The independent-drive wheel (Figs 1 and 3) functions 

in the following manner. 

When voltage is supplied to·distribution commutator 

6 :from voltage control unit 36 (position 111 11 of switch 

15 37), one of the groups of electromagnets, namely, group 

of electromagnets 15 having their meads connected to 

members 28 and 29 of the current collector electrically 

engageable with plates 22 and 24 of unlike polarity con­

nected, via switch ~7, to leads ? and 8 of unit 36, 

20 electromagnetically interacts w~th respective magnetic 

members 11 of the stator (between which they are located). 

~lectromagnets 15 are repelled from the preceding magne­

tic members 11 of the stator and are attracted to the 

next magnetic members 11 of the stator (in the direction 

25 of rotation) ~o produce a respective tor.que. 

. ~ 
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At the same time, electr.:>!r.agnets 14 of the other 

group (groups) do not electromagnetically interact with 

magnetic members of the stator and do not generate torque 

because their coils are deenergized. Current does not 

5 flow in the coils of electromagnets ·14 because members 

26, 27 if current collector 4 of this group engagees 

intermediate plates 23 which are not connected to unit 

36. 

As long as members 28, 29 of current collector 5 

10 of one group of electromagnets 15 engage plates 22 and 

24 of unlike polarity, the electromagnetic interaction 

with magnetic members 1.1 of' the stator continues to 

produce tor·que. When members 28 and 29 engage interme­

diate plates 23 (the electromagnets are located in f'ront 

15 of the magnetic members) , the coils of respective 

electromagnets 15 are deenergized. However, rotation is 

not interrupted, nor is ·it decelerated since members 26 

and 27 of current collector 4 of the group of electro­

magnets 14 are already in front of plates 22 and 24 of 
\ 

20 unlike polarity (owing to a re la ti vely off set pos_i ti on of 

electromagnets 14, 15) so as to ensure electromagnetic 

interaction of electromagnets 14 with magnetic members 

11 of the stator and rotation of the rotor. 

In a general case, with "m" groups of electromag-

25 nets of the rotor, the coils of up to 11 (m-1 ) " groups 

of electromagnets can be energized to produce torque at 

every given moment • 

. . 
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When electromagnets 14, 15 of any group are in front 

of magnetic members 1~1 of the stator, members 26, 27, 

or 28, 29 of current collector 4 or 5 of this group 

are in front of intermediate plates 23 which are connec-

5 ted, via rectifier converter 34 (Fig. 3), to electric 

energy storage device ?2. Owing to a change in magnetic 

flux in the cores of electromagnets 14, ·i 5, emf charging 

storage device 32 is induced in the coils during rota­

tion of the rotor. This ensures recuperation of elect-

10 ric enere,-y in at least one of the nm 11 groups o.f electro­

magnets during movement. 

In addition, during braking, by putting switch 37 

(Fig. 3) to position 112 11 
, recuperation can also be e.f­

fected in a similar ma..Tlller from the rest of the groups 

15 of electromagnets through ·rectifier converter 38, e.g., 

directly to voltage control unit 36. In addition to re­

cuperation, a highly-efficient electromagnetic braking 

is thereby ensured owing to the induction of emf in all 

coils of electromagnets 14, 15 rotating with respect to 

20 magnetic members 11 of the stator. 

The provision of electromagnets 45 (Figs 8 and 9) 

of stator 9 represents a further development of the 

above-described embodiments. This independent-drive 

wheel functions in the following manner. 

25 The coils of electromagnets 14, 15 of the rotor 

(Fig. 9) are energized as described above: when members 

28 and 29 of current collector 5 are located opposite 

. ~ 
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to plates 22 and 24, voltage from voltage control unit 

36 is supplied through plates 22 and 24 ~f unlike pola­

rity of electromagnets ·14. At the same time, voltage 

from members 28 and 29 of current collector 5 is supp-

5 lied to auxiliary members 49 and 50 of the same current 

collector which are located opposite to plates 46, 47 

of unlike polarity of distribution commutator 6. The 

respective voltage is thus fed to coils 53 of electro­

magnets 45 of the stator so as to ensure the desired 

10 electromagnetic interaction. When members 28, 29 of cur­

rent collector 5 are located in front of intermediate 

plates 23, the above-described recuperation process oc­

curs. In spite of the uniformity of distribution of· 

electromagnets 45 of the stator and rotor, when members 

15 26, 27, 28, 29 of current collectors 4, 5 are located 

in front of intermediate plates 23, 48, there is no 

deceleration of movement~ 

.. 

\ 

I 
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I lllllll llllll lllll lllll II llll 
CLAIMS 

. * C L M S * ·1 • .An ii~dependent-dri ve wheel of a . vehicle having 

a rim, an axle, an electric drive having an electric mo­

tor and a voltage control unit, a stator of the elect-

5 ric motor rigidly secured to the axle and carrying a 

magnetic circuit of t!le stator which supports an even 

humber of aqually circumferentially spaced magnetic mem­

bers of the stator having alternating polarity, and a 

rotor of the electric motor having a magnetic circuit 

10 of the rotor, which is mounted on the wheel axle for ro­

tation with respect to the stator and which carried the 

rim, characterized by the fact that the magnetic circuit 

of the rotor having windings is made with · _- · salient 

electromagnets facing towards the magnetic members of 

15 the stator which are spaced along circumference in the 

form of at least two groups and which are positioned, 

within each group, in such a manner that their axes are 

spaced from each other at distances which are multiple 

of the distance between the axes of two adjacent magnetic 

20 members of the stator, any two adjacent electromagnets 
. . 

of one group having opposite polarities provided that 

the di~tance between their axes is equal to an odd number 

of times the distance between the axes of adjacent mag~ 

netic members of the stator and having identical polari-

25 ties provided that the distance between their axes is 

equal to an even number of times the distance between 

the axes of the adjacent magnetic members of the stator, 

.. 
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the groups of the electromagnets of the rotor are ungu­

larly off set with respect to one another in such a man­

ner that when the axes of the electromagnets of the ro­

tor of one group are aligned with respective axes of 

5 the magnetic members of the stator, the axes of the 

electromagnets of other groups are not aligned with res­

pective magnetic members of the stator, the electromag­

nets within each group of the rotor being electrically 

connected to members of individual current collectors 

10 rigidly secured to the rotor, the members of the cur­

rent collectors beiug engageable with a distribution 

coI:lmutator which is electrically coupled to the voltage 

control unit which is mounted on the stator and is so 

constructed that when the a:X:es of.the electromagnets of 

15 any one of the groups are aligned with the axes of res­

pective magnetic members of the stator, the electromag­

nets of this group are.disconnected from the voltage 

control unit. 

2. An independent-drive wheel according to claim 1, 

20 characterized by the fact that the distribution commu­

tator is f orm.ed by equally circumferentially spaced con­

ducting plates of unlike polarity radially insulated 

relative to each other the number of which is equal to 

the number of the m~etic members of the stator, the 

25 distance between any two adjacent plates of unlike pola­

rity being greater than the width of the current collec­

tor member , the plates of unlike polarity being ~lter-

.. 
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nately connected to different leads of the voltage cont­

rol unit, whereby; when the axes of the. electromagnets 

of any one group are aligned with tlle axes of respec­

tive magnetic members of the stator, the current collec-

5 tor members of this group are located intermediate bet­

ween the respective plates of unlike polarity, and when 

the axes of the electromagnets of any group are located 

intermediate between the axes of the respective magne­

tic members of the stator, the axes of the current col-

10 lector members of this group are aligned with the axes 

of the respective plates of unlike polarity connected 

to different leads of the voltage control unit. 

}. An independent-drive wheel according to claim 2, 

characterized by the fact that the electromagnets of the 

15 rotor of each group are equally spaced in such a manner 

that the distance between the axes of adjacent electro­

magnets is equal to the distance between the axes of the 

adjacent magnetic members of the stator, the electro-

magnets within each group being of alternating polarity. 

20 4. An independent-drive wheel as claimed in claim 

1, characterized by the !act that there is provided an 

electric energy storage device electrically coupled to 

the distribution commutator, the distribution commutator 

being constructed on such a manner that when the axes of 

25 the electroma~ets of any one group are aligned with the 

axes of the magnetic members of the stator, these electro­

magnets are disconnected from the voltage control unit 

. . 
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an<l con:.ected to the electric energy storage device and 

when the axes of the electromagnets ot any group are 

not aligned with the axes of the magnetic members of the 

stator, these electromagnets are connected to the voltage 

5 control unit and are disconnected from the electric ener­

gy storage device. 

5. An independent-drive wheel as claimed in claim 

4, characterized by the fact, that the electric energy 

storage device is electrically coupled to the distribu-

10 tion colD.I:lutator which is formed by equally spaced and 

radially relatively insulated conducting plates of unlike 

polarity the number of which is equal to the number of 

the magnetic members of the stator, one intermediate 

plate being provided between alternating plates of unlike 

15 polarity connected to different leads of the voltage 

control unit, the intermediate plates be.ing alternately 

connected to different leads of the electric energy sto­

rage device, the distance between any two adjacent pla­

tes of unl.ike polarity being greater than the width of 

20 the current collector members, and when the axes of the 

electromagnets of a:Ay one group are aligned with the axes 
~ 

of the respective magnetic members of the stator, the 

current collector members of this group of the electro­

magnets of the rotor are aligned wit~ the centerline of 

25 the respectiv~ intermediate plates connected to different 

leads of the electric energy storage device, and when the 

axes of the electromagnets of any one group are locat·ed 

.. 
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intermediate between the axes of the respective magnetic 

merabers of the stator, the axes of the current collector. 

members of this groups are aligned with the axes of the 

respective plates of unlike polarity connected to dif-

5 f erent leads of the voltage control unit. 

6. An independent-drive wheel according to claims 

2, 3, 5, characterized by the fact that the rotor of 

the electric motor is in the form of at least one ring 

having a magnetic circuit, and by that a rim with a tire 

10 is mounted on the outer surf ace of the rotor ring and 

groups of electromagnets of the rotor are pro7ided on 

the inner surface of' the rotor magnetic circuit, the sta­

tor is in the form of' at least one disk heving an annular 

magnetic circuit provided on the periphery of' each disk 

15 and having on its outer surface the magnetic members of 

the stator, the axes of the electromagnets of the rotor 

and magnetic members of the stator extending in the radial 

direction. 

7• An independent-drive wheel according to claims 

20 2, ~' 5, characterized by the fact that the rotor is in 

the form of at least one disk and is mounted on the wheel 

axle on one side of' the stator which is in the form of a 

disk, the magnetic members of the stator being spaced 

along the circumference on one side of the stator disk 

25 in such a manner that their magnetic axes run in parallel 

with the wheel axle. · 

... 
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* c L " s * 8. An independent-drive wheel according to claim 7, 

characterized by the fact that the rotor is made in 

the form of two disks mounted on the \·1heel axle on either 

side of the stator, each rotor disk carrying at least one 

5 group of electromagnets. 

9. An independent-drive wheel according to claims 

2, 3, 5, characterized by the fact that the rotor of the 

electric motor is in the form o~ u pair of disks mounted 

on the wheel axle on either side of the stator which is 

10 in the form of a disk having the magnetic members of the 

stator provided on both sides thereof along the circum­

ference in such a manner that their magnetic axes run 

in parallel with the wheel axle, the stator is provided 

with an auxiliary distribution commutator which is con-

15 structed, positioned and electrically connected. similar­

ly to main distribution commutator; each disk of the 

rotor carrying at least one group of electromagnets, the 

current collector members of one of the rotor disks be­

ing mounted.for electric contact with the main distri-

20 bution commutator and the current collector members of 

the other disk of the rotor being mounted for electric 

contact with the auxiliary distribution commutator. 

10. An independent-drive wheel according to claim 

6, characterized by the fact that the rotor is made in 

25 the form of at least two rings and each ring carries at 

least one group of electromagnets and auxiliary current 

collectors corresponding to these groups similar to the 

.. 
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main current collectors and rigidly secui.od to the res­

pective ring of the rotor. 

11. An independent-drive wheel according to claim 

10, characterized by the fact that each auxiliary cur-

5 rent collector has its members engageable with the dis­

tribution commutator. 

12. An independent-drive wheel according to claim 

10, characterized by the fact that there is provided at 

least one auxiliary distribution commutator which is con-

10 structed, positioned and electrically connected similarly 

to the main distribution commutator, the auxiliary cur­

rent collectors having their members engageable with one 

of the auxiliary distribution collectors. 

1~. An independent-drive wheel according to claim 

15 10, characterized by the fact that there is provided at 

least one auxiliary distribution commutator which is con~ 

structed and electrically connected similarly to the main 

distribution commutator, and by the fact that the stator 

is in the form of at least two coaxial disks, the auxi-

20 liary distribution commutators being provided on the la­

teral sides of the respective disks of the stator and 

the members of the auxiliary current collectors being mo­

unted for electric contact with the respective auxiliary 

. distribution commutators. 

25 14. An ind~pendent-drive wheel according to claim 

10, characterized by the fact that the magnetic members 

provided on each side of the stator disk facing towards 

.. 
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the disks of the rotor are in the form of an even number 

of electromagnets of the stator bavin6 alternating mag-

netic poles, and by the fact that each commutator has 

auxiliary conducting plates of u::.like polarity and auxi-

5 liary intermediate plates similar to the main plates of 

unlike polarity and main intermediate plates, insulated 

therefrom and similarly positioned within a circle of 

a different diameter, each respective current collector 

members having an auxiliary current collector member 

10 electrically connected to the respective main current col­

lector member and mounted with respect to the auxiliary 

conducting plates in the manner similar to the manner 

in which the main current collector member is mounted with 

respect to the main conducting plates, the auxiliary 

15 plates of unlike polarity being connected to each other . 

into pairs formed by two adjacent auxiliary plates of 

unlike polarity, and each of the alternating pairs of 

the auxiliary plates of unlike polarity being electri­

cally connected to the respective lead of the electro-

20 magnets of the stator, the main plates or unlike polarity 

being divided into pairs formed by two adjacent plates 

of unlike polarity which are electrically connected to 

each other, and each of the alternating pairs of the main 

plates of unlike polarity ~eing electrically connected 

25 to the respective lead of the voltage control unit, each 

disk of the rotor carrying a respective one · group of 

electro~agnets of the rotor. 
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15. An independent-drive wheel according to claims 

2, 3, 5-13, characterized by the fact that t2e magnetic 

mecbers of the stator are in the form of permanent mag-

nets. 

5 16. An independent-drive wheel according to claim 

8, characterized by tha fact that equally spaces grooves 

are made in the periphery of the stator disk, and perma­

nents magnets with alternating poles having the axes 

of their magnetic fluxes running in parallel with the 

10 wheel axle are received in these grooves. 

17. An independent-drive wheel according to claims 

2, 3, 5-13, 15, ch;:iracterized by the fact that there are 

provided magnetic flux concentrators and by the fact that 

the alternating magnetic members of the stator are pro-

15 vided along the periphery of the stator disk in such a 

manner that the direction of the magnetic flux is tangen­

tial with respect to the circumference of the disk between 

the concentrators. 

18. An independent-drive wheel according to claims 

20 2, 4-17, characterized by the fact that the distribution 

commutator is mollDted on the stator for angular rotation 

with respect to the axis of the stator. 

19. An independent-drive wheel according to claim 

4-18, characterized by the fact that idle plates are 

25 provided betw~en the main and/or auxiliary plates of un­

like polarity and intermediate plates of the distribution 

commutator. 

. ~ 

I. 
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20. An independent-drive wheel according to claims 

2, 3, 5-19, characterized by tha fact that idle plates 

are provided between the raain and/or auxiliary plates 

of unlike polarity and intermediate plates of any or 

5 auxiliary and main distribution commutators. 

21. An independent-drive wheel according to claims 

1-13, characterized by the fact that one or several gro­

ups of the electromagnets of the rotor are divided into 

subgroups, the electromagnets within each subgroups 

10 being equally spaced along circumference in accordance 

with the distance between the adjacent magnetic members 

of the stator, each subgroup having an auxiliary current 

collector which has its members mounted for elect~ic con­

tact with the distribution commutator or with the auxi-

15 liary distribution commutator. 

22. An independent-drive wheel according to claims 

5-21, characterized by.the fact that the intermediate 

plates of the main distribution commutator and/or auxi­

liary distribution commutators are connected to the elect-

20 ric energy storage device via a rectifier converter. 

23. An independent-drive wheel according to claims 

2, 3, 5-21, characterized by the fact that there is pro­

vided a switch for switching two channels to one, the 

leads of the voltage control unit being connected to 

25 first inputs .of the switch having its outputs connected 

to the plates of unlike polarity of the distribution com­

mutator and/or of the auxiliary distribution eommu~ators, 

.. 
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respectively, and second inputs connected, via a recti­

fier converter, to inputs of the voltage control unit, 

or of the electric energy storase device, or of an auxi­

liary electric energy storage device. 

5 24. A wheelchair, characterized by the fact that it,. 

is provided with independent-drive wheels according to 

one of claims 2, 3, 5, 7-9, 14, 15, 17-23. 

25. An electric bicycle, characterized by the fact 

that it is provided with an independent-drive wheel 

10 according to one of claims 2, 3, 5, 7-9, 14-23. 

26. An electric tractor, characterized by the fact 

that it is provided with an independent-drive wheel ac­

cording to one of claims 2, 3, 5, 6, 8-15, 18-23. 

2? •. An electric forklift, characterized by the fact 

15 that it is provided with an independent-drive wheel ac­

cording to one of claims 2, 3, 5, 6, 8-15, 18-23. 

28. An electric car char~terized by the fact that 

it is provided with an independent-drive wheels accor­

ding to one of c.laims 2, 3, 5, 8, 9, 14-23 • 

. . 

I . 


