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ABSTRACT OF THE DISCLOSURE 
A magnetic drive device including a central core mem 

ber of magnetic material which has slots in its outer sur 
face ‘and windings disposed therein. A magnetic yoke ring 
is placed on the outside of the core member and has a 
series of serrations on its exterior surface. The core is 
placed within a housing member which ‘has a serrated ring 
of magnetic material on its inner suriace, with the serra 
tions of the ring and housing opposed to one another. The 
number of serrations on the yoke ring and housing are 
disimillar, so that when a rotating electromagnetic ?eld is 
created in the yoke ring, the resulting ?ux Will cause 
relative motion between the ring and the housing. 

This invention is directed towards ‘a magnetic drive de 
vice, and is more particularly concerned with an electro 
magnetically driven speed changer. 

Drive devices of the type with which this invention is 
concerned have been constructed in which an Alnico mag 
net has been rotatably mounted within a ring of electro 
magnetic material, having on its outer surface a series of 
serrations. These serrations are arranged opposed to an 
other series of serrations mounted within a housing mem 
ber. In such a device a motor or other external drive 
means is arranged to rotate the magnet, usually through 
some geared arrangement, and the rotating magnet will 
then create a rotating ?eld within the inner set of serra 
tions so as to then cause the outer member to rotate. A 
gear reduction is obtained by making the outer set of ser 
rations of a lesser number than the inner set of serrations. 
In such a device it is obvious that the cost thereof is rela 
tively greater than the customary motor/gearbox com 
bination, and also the device is unduly complicated in re 
quiring an additional motive power device for rotating the 
magnet. 

It is therefore one object of the invention to provide a 
magnetic drive device capable of effecting speed reduc 
tion which is economical to manufacture and requires a 
minimum number of parts. A further object of the inven 
tion is to provide a magnetic drive device which does 
not employ external motive power or external drives. A 
still further object of the invention is to provide a com 
pact electromagnetically actuated drive device having a 
minimum number of parts. 

These and other objects of the invention will become 
more readily apparent upon a reading of the description 
following hereinafter and upon a consideration of the 
drawings, in which: 
FIGURE 1 represents a cross-sectional View taken longi 

tudinally through a device constructed in accordance with 
the teachings of the invention, 
FIGURE 2 represents a cross~sectional view through 

the device of the invention, taken along lines 2—2 of 
FIGURE 1, and 
FIGURE 3 represents an enlarged representation of the 

relationship of the serrations on the driving and driven 
members of the device of the invention. 
The device of the invention employs preferably an AC 

stator member made of a laminated material and pro 
vided with a winding through which alternating cur 
rent is caused to ?ow. Thus, a rotating magnetic ?eld is 
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created within the laminations which serves as the pri 
mary driver to move the device of the invention. The 
employment of a rotating ?eld permits the arrangement 
of the parts in a smaller size device and further permits 

5 the absence of a rotor. Additionally, no mechanical cou 
pling need be provided between ‘a motor shaft and gearbox 
input. As indicated in the drawings, a lesser number of 
parts need be employed, since there are omitted addi 
tional bearings for the motor and gearbox which normally 
would be employed. As more clearly indicated in FIG 
URE 1, the magnetic drive device 1 comprises an outer 
housing member 28 which is a?ixed to an output shaft 2. 
The outer housing member 28 is provided with a bore 26 
which terminates in a shoulder 32. Pressed into this bore 
26 and against the shoulder 32 are a series of laminations 
34 which have formed on the inner periphery thereof a 
series of serrations or teeth 36. A stator or non-rotating 
member 8 is formed by ?rst assembling a series of l1ami~ 
nations 14 between a pair of spider members 10 and 12. 
The 'lamin-ation's 14 are provided with a series of slots 16 
into which is disposed a winding 18. The spider mem 
bers 10 and 12 accommodate bearings 4 and 6, respec 
tively, to permit the mounting of the output shaft 2. The 
stator assembly 8 has pressed on the outside diameter 
thereof a series of laminations 22 which ‘are formed on 
their outer surface with a series of teeth 24 extending 
entirely around the outer circumference thereof. As shown 
in FIGURE 2 (wherein only a small number of the teeth 
is indicated), the number of teeth 24 is greater in num 
ber than the number of teeth 36. The winding 18 may 
be immediately extended so that its leads are mounted 
to a terminal board 20 a?‘ixed to the spider member 12 
for a ready connection to a source of electrical power. 
The device can be operated on AC or DC current. In 

the event that an AC winding is employed, then an out 
of~phase relationship would be established in the current 
supply to the winding as is normally done in AC motors 
in order to create a rotating ?eld on the periphery of the 
magnetic core member 14. Alternately, ‘a series of coils 
can be provided in the slots 16 which are properly pulsed 
with DC current in a sequential manner by any well 
known means (not shown) for providing a pulsed input. 
In any event, a traveling wave is created in the yoke ring 
22 and in the teeth 24 thereof. 
Assuming that a 4-pole stator 8 is provided, then as 

indicated in FIGURE 2, the poles would be spaced equi 
distantly around the circumference of the yoke ring 22. 
Upon excitation of the winding 18, a series of poles of 
opposite polarity would be created in the annular mem 
ber 34 in the area of its serrations 36. 

Referring now to FIGURE 3, it is seen that if at a 
given instant the tooth or serration 24a contains the cen 
ter of a magnetic ?eld created by the winding 18 in the 
yoke ring 22, then it will attract the serration or tooth 
36a in the annular member 34 and the center lines of 
these teeth or serrations will be lined up. At this time, the 
tooth 24b and the tooth 3611 are not in alignment and as 
shown in FIGURE 3, the center lines of these teeth are 
separated 'by a distance d. When the traveling or rotating 
magnetic ?eld within the yoke ring 22 moves so that the 
center of such ?eld passes from the tooth 24a to the tooth 
24b, then the opposite pole centered within the tooth 3611 
will tend to align itself with the tooth 24b and the mem 
ber 34 will be caused to move to the left, as viewed in 
FIGURE 3, a distance of d. In this manner, as the travel 
ing magnetic ?eld moves from tooth to tooth through the 
member 22, the member 34 will be caused to move an in 
cremental distance to the left so that a smooth rotational 
output will be attained at the output shaft 2. 

I have found that the most desirable arrangement is 
that wherein the difference in the number of teeth 24 
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3,375,383 
and 36 for a speed reducer will be equal to the number 
of magnetic poles created in the stator 8 or some multiple 
thereof. Thus, for example, in the species indicated in 
FIGURE 2 where the four-pole device is depicted, there 
must be a minimum of four teeth difference between the 
number of teeth 24 and the number of teeth 36. It is to 
be noted that in the 4-pole device there will be four teeth 
on the yoke ring 22 lined up with four teeth on the ring 
member 34 at all times, and the situation depicted in FIG 
URE 3 will occur in four places around the periphery of 
the yoke ring 22. If the electromagnetic ?eld created in 
the yoke ring 22 is made strong enough, then there will 

' be no backlash in the device and the device will provide 
a smooth and positive drive. The speed at which the out 
put shaft 2 will rotate is a function of the speed of the 
rotating ?eld reduced by a ratio of the difference in the 
number of teeth between 24 and 36, divided into the 
smaller number of teeth. In the example shown in FIG 
URE 2, the reduction ratio would be the number of teeth 
36 divided by the differences in the number of teeth 36 
land the number of teeth 24. 

As indicated above, the Winding 18 can take many 
forms and it could be wound for a 3~phase, Z-phase, or a 
single phase AC; or a commutating device can be pro 
vided, and a DC winding employed. Additionally, the 
number of slots employed in the magnetic core member 
14 is not critical. 
Although the device shown is arranged so that the 

outer member 34 is caused to rotate and the inner mem 
her 8 is ?xed, the reverse arrangement could be employed 
wherein theinner member 8 is caused to rotate and the 
outer member would be ?xed. Also it is possible that both 
members could be mounted for rotation, so that two out 
put shafts would be provided. In any of these arrange 
ments it is necessary only that one of the members 22 and 
34 be caused to rotate relative to the other member. 

I have above-described a magnetic drive device in which 
there has been eliminated a high-speed rotor and electric 
motor which would normally be employed to provide a 
rotating magnetic ?eld in the yoke ring 22. And, the de 
vice can be thus employed to provide high torque, but 
slow speed output. Therefore, a longer life can be ob 
tained with fewer number of parts. Although one spe 
ci?c embodiment of the device has been shown in the 
drawing, it is considered to be obvious that many modi 
?cations of the device can be made, some of which have 
been indicated above, while still coming within the spirit 
and scope of the invention as set ‘forth in the appended 
claims. 
What I claim is: 
1. A magnetic drive device comprising, in combina 

tion: 
a core member of magnetic material having slots 

therein; 
an electrical winding disposed within said slots; 
a yoke ring of magnetic material having a series of 

serrations on an exterior surface thereof, one other 
surface thereof being ?xed relative to said electrical 
winding, a housing member having a ring of mag 
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netic material af?xed thereto, said ring having a series 
of serrations on an exterior surface thereof arranged 
in opposition to the serrations on the said yoke ring; 

at least one of said housing ‘and core members being 
mounted for rotation relative to the other member; 

the number of serrations on said yoke ring and housing 
ring being dissimilar; 

and means for creating a rotating electromagnetic ?eld 
in said yoke ring in the area of said serrations, where 
by the flux created by said ?eld causes relative mo 
tion between said yoke ring and said housing ring at 
a predetermined speed. 

2. The magnetic drive device of claim 1 wherein said 
winding is an AC winding and said last-named means 
includes means for monitoring an out-of-phase relation 
ship with said winding. ' 

3. The magnetic drive device of claim 1 wherein said 
winding comprises a plurality of coils and said last 
named means includes means for sequentially pulsing said 
coils. 

4. A magnetic drive device comprising, in combination: 
a core member of magnetic material having slots 

therein; 
an electric winding disposed within said slots; 
a yoke ring of magnetic material having a series of 

serrations on an exterior surface thereof, one other 
surface thereof being ?xed relative to said electrical 
winding, said yoke ring being mounted upon said 
core member, a housing member having a ring of 
magnetic material affxed thereto, said ring having a 
series of serrations on an exterior surface thereof 
arranged in opposition to the serrations on the said 
yoke ring; 

an output shaft, said housing member being ?xedly 
mounted upon said output shaft to rotate therewith, 
the number of serrations on said yoke ring and hous 
ing being dissimilar; and means for creating a ro 
tatin'g electromagnetic ?eld in said yoke ring in the 
area of said serrations, whereby the ?ux created by 
said ?eld causes relative motion between said yoke 
ring and said housing ring at \a predetermined speed. 

5. The magnetic drive device of claim 4 wherein said 
winding is an AC winding and said last-named means 
includes means for monitoring an out-of-phase relation 
ship with said winding. 

6. The magnetic drive device of claim 4 wherein said 
winding comprises a plurality of coils and said last-named 
means includes means for sequentially pulsing said coils. 
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