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The present ‘invention relates in general to electric 
motor-devices drivable by alternating current or by ‘im 
pulsed current; it relates more particularly to the art in 
cluding repulsion motor-devices; and it relates more 
speci?cally to motor devices for contactor and relay 
operation where constant impedance operation is 
indicated. . 

Among the objects of the invention is to provide an 
oscillatable-armature motor-device for contactor opera 
tion which presents a substantially constant impedance to 
applied alternating voltages under operation of the 
device. 
A further object of the invention is to provide an alter 

nating current drivable contactor motor-device which 
may have continuous current present in its input circuit 
without operating eifect upon the device. 
A further object of the invention is to provide a con 

tactor-motor-device which differentiates between impulse 
or alternating voltages and continuous voltages for oper‘ 
ation thereof. 
A further object of the invention is to provide a con 

tactor-motor-device which may function in the plate cir 
cuit of an electronic tube ampli?er ‘organization, simul 
taneous‘ly as a transformer and as-a'contactor-motor-de 
vice, thereby eliminating several organization components 
required in the prior art. , ' 

A further object is to provide a contactor-'motorédevice 
having an impedance su?iciently constant for successful 
employment in the plate circuits of tuned-plate-c'ircuit 
ampli?ers to permit selective frequency contactor opera 
tion directly without circuit organization'components inv 
tervening between the plate circuit of the ampli?er and a 
driven .contactor-motor-device. 

Further and other objects will be pointed out and 
obvious to those skilled in the art through the course 
of the speci?cation when read in connection withgthe 
accompanying drawing. _ 
A noteworthy nature of the invention resides in a repul 

sion type of alternating current motor in which the con 
uctive member of the armature rotates through a re 
ricted angular degree without any ferromagnetic ma 
arial necessarily accompanying the rotation. 
A further nature of the invention resides in'the arma 

ll'e conductor material penetrating through the core of 
ne stator. 

' A still further nature vresides in an electric motor hav 
ng a rotatable armature without the necessity of an air 
gap in the magnetic ?eld circuit. 

Important novel differentiation of the present invention 
over the pertinent prior art can be pointed out with ad 
vantage by citing two representative disclosures in that 
.art and examining the present invention in the light of 
these two disclosures. The two disclosures taken for 
citation are: 

The socalled simple repulsion 'motor as described in 
many publications including the book by C. G. Veinott, 
Fractional Horsepower Motors, page 181, McGraw‘I-Iill 
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Book Company Inc., 1939, which type of motor will ‘be 
referred to herein as “repulsion motor,” and; 
The socalled induction instrument (electrical indicat 

ing) as ‘also described in many publications including the 
book by F. A. Laws, Electrical Measurements, page 450, 
McGraw-Hill Book Company Inc., 1917, and which type 
of motor-device will be referred to herein as “eddy 
current motor.” ’ 

‘It is admittedly true that the repulsion motor can be 
made to operate contactor mechanisms by limiting the 
rotation of the armature to narrow limits and employing 
the locked rotor characteristics of the machine for oper 
ation. However such a machine has a multi-turn wound 
slotted armature, a multiplicity of commutator bars with 
connections thereto, brushes with rigging therefor, and a 
relatively high moment of inertia, all of which are elimi 
nated by an embodiment of the present invention. The 
necessity of a comparatively large air-gap being required 
in the repulsion motor magnetic circuit, prevents the 
structural requirements of a high impedance device, such 
as is advantageous in contactor and relay operation. The 
impedance of the repulsion motor magnetic circuit as 
indicated by “measuring the locked-rotor torque-which 
varies considerably with rotor position" (Veinott page 
183), cannot be considered ‘therefore as a constant Zim 
pedance device, which the present invention provides. 

It is admittedly true that the eddy current motor is a 
constant impedance device, but its ‘operation requires 
the production of a rotating ?eld; it is a comparatively 
low impedance device because of the large air-gap re 
quired in the magnetic circuit of the motor. It is true 
that the armature magnetic material does not accompany 
the revolution of the armature, but the inherent structure 
of'the armature organization precludes the structural em 
ployment of a closed loop armature. While it may be 
said that the eddy currents in the hollow cylindrical arma 
tureof the eddy current motor, form closed loops of 
eddy currents in their circulation, ‘it cannot be said validly 
that the armature comprises a closed loop structure, as 
understood by de?nitions employed in the art. 
Having described important natures ‘of the invention, 

a speci?c example embodying the novelty claimed, will 
be taught in detail. ' , ' ‘ 

Since the operational characteristics of ‘the socall‘ed 
miniature types of electric motors ‘cannot ‘be usually 
judged by comparison with the much larger types, ‘an 
idea of the size of motor described in the speci?cation 
as a speci?c example taught hereunder, will be given. 
The motor to be described is drawn vfull size on the 

accompanying drawing and for clearness the motor hous 
ing and shaft bearings are omitted. The drawing is a 
fairly accurate scale drawing of the reduction to ‘practice 
model, but is not a design economically suited to 
production. 

Referring to the drawing Fig. 1 is a side elevation of 
a motor embodying the invention-minus motor housings 
and shaft bearings, and Fig. 2 is a cross section of Fig. 1,, 
taken through a plane represented by the dotted line be 
tween 2—2, and looking in the direction of the arrows. 

In order to construct a ‘working example of the inven 
tion, some standard transformer and standard ‘motor parts 
may be employed, though it will be observed that the use 
of such parts in production motors embodying the inven 
tion are not the best indicated. 

Referring to Fig. l, 1 is a stator core formed of 
Allegheny Ludlum Steel Corporation #25 gauge high 
silicon steel type E1438 transformer core punchings, in 
which 2 is the E member and ‘3 is the I member, as shown 
also in Fig. 2. " " 

In the drawing the core laminations are shown as‘ w 
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sembled in a butt-joint form, but a lap-joint may be 
employed where indicated. 

In cases where no unidirectional flux is present in 
the stator. core, alap-jointmay be indicated as it provides 
in' such 'a case a higher inductance'than a core with a 
butt-joint. ' ' v _ ' 

However'where the motor Stator core has unidirec 
tional flux present in it such as when the winding is in 
the plate circuit of a single tube electronic ampli?er, a 
butt-joint assembly of the laminations may be indicated. 

' ‘Fig. l, 5 and 6 standard wound spools for continu 
ous duty for Barber-Coleman Company type KYAB 
784-4 115 volts 60 cycle motors. Windings 5 and 6 are 
connected in parallel as ‘shown and are provided with 
combined line leads 7 and 8. 

, The reason ‘for employing two stator coils, was to ob 
tain in a reduction to’ practice model, a balanced flux in 
the center leg of the stator, though in practice generally 
a less expensive single coil structure is indicated. 

In the operation to be discussed hereinafter, the actual 
core comprising the E and I laminations were assembled 
by single lapping of the punchings, as is well understood 
in the art. ' ' ' 

For purposes of teaching the structural form of the 
armature and its relation to the stator core, the stator 
core may be considered as divided by an imaginary hori 
zontal center line C—L and an imaginary vertical center 
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by the center line CC-LL, if the stator holes permit 
the plane of the armature to assume that position. 

‘In the armature position b, the torque is low and the 
armature current is low. In an armature position 0, the 
torque would be higher‘ and the armature current would 
be higher. 
As to whether an armature angle such as b, should be 

selected or one such as 0 selected, will depend upon the 
torque requirements, the allowable armature current and 
its permissible duration; 
The torque is further in?uenced by the armature re 

sistance, which of course involves its dimensions and the 
material used for its electrical conduction. 

Since the armature does not necessarily carry any 
iron with it, the moment of inertia is inherently com 
paratively low. 

‘If extremely low moments of inertia are desired, one 
a of metals for the armature conductor material of low 

20 

25 

line CC--LL, the lines having an intersection at the > 
point 9, locating the center point of the center leg of the 
assembled core, as well as the center point of the core 
itself. ' . 

The core has holes 10 and 11 in it, Figs. 1 and 2, and 
through these holes is'in'serte'd a closed loop armature 
12, having shafts 13 and 14. ‘The armature is obviously 
inserted through the holes asran open loop and then 
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welded, soldered or otherwise formed into a closed loop , 
as illustrated in the figures. 
The holes 10 and 11 are somewhat larger than the size 

of the armature bar material inserted into these holes, 
which permits the armature 12 to oscillate about its 
shaft center 9 to a limited degree. The magnitude of 
this degree is determined by the amount of rotation that 
is required to impart the motor energy through the motor 
shaft or through other parts of the armature structure to 
the’ work-demand. 
The angle between the center line C-L and the plane 

of the armature .b1 is determined by the torque~current 
characteristics desired of the motor. - 
_ The holes in the stator through which the armature is 
inserted may have other positions than those shown at 
10 and 11. For instance, these holes may have the posi 
tions 15 and 16, in a plane 0, making an angle d with 
the‘ center line‘ C--L. ' , 

‘In any case the stator armature-holes should be located 
in'such positions that magnetic ?ux may pass around 
the inserted armature conductor structure as well as 
through the loop thereof, if and when the operation of 
the motor requires it to do so. _ 

' If ‘and when the angle a is‘ reduced to a smaller value 
such as d, the radial dimension of the armature may 
have to be reduced accordingly, as will be understood 
‘by those-skilled in the art. 
Y ' Some weak torque with a high armature current can 
be obtained by having the armature embrace the entire 
center leg .of the stator core, but the following descrip 
tion of the operation of the device will be based upon 
the structural organization shown in the drawing. 
The operation of this device resembles that of a plain 

repulsion motor in some ways. 
The hard or live neutral position of the armature 

would lie in a plane represented by the center line C-L, 
,if the stator‘ holes permit the plane of the armature 12 
to assume this position. The soft or false neutral posi 
tionof thearmaturenwould lie in a plane represented 
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speci?c gravity may be employed, such as aluminum for 
instance. . 

Where the motor is used to operate an electrical con 
tactor, it has been found that an angular degree of free 
dom of 10 degrees for the armature, in many ‘cases, is 
the maximum required and in some cases, a lesser degree 
of freedom has been found to be su?icient. 

, In the reduction to practice model illustrated, the 
angle a is 7 0° and the degree of freedom of the armature 
is plus and minus 5°. In another example the angle c 
was 20° and the degree of freedom of the armature was 
also plus and minus 5°, which is within the range of 
maximum locked rotor torque for a plain repulsion 
motor. ' ‘ 

The direction of the torque of the armature, in the 
examples constructed, including the one shown in the 
drawing, follows that found in the plain repulsion motor, 
namely in the direction of the angle of shift of the plane 
of the mean position of the effective armature conduc 
tors from the hard or live neutral position and in Fig. 1, 
that direction of torque is counter-clockwise, 

Obviously if the armature is to deliver load within‘the 
limited range of rotation available to it, there has to be 
somewhere in the load organization, means for returns 
ing the armature position by counter-torque to a posi: 
.tion where it may‘ be rotated again by armature torque. 
Any suitable means of supplying this counter-torque may 
be employed, including mechanical spring action, arma 
ture bounce or the equivalent of any of these forces, as 
.well as magnetic circuit arrangements and otherwise. It 
is believed that such methods are old and well known in 
the art, and do not require description herein. 
The term “stator” as used herein is hereby de?ned as 

meaning any and all non-rotatable ferromagnetic mate 
.rial members in the magnetic circuit of a motor-device, 
including members which may resemble conventional 
armatures structurally, but which are operationally in 
static relation with other stator members. 

I claim: ' 
1. In a motor-device drivable by [alternating current, ' 

stator core of magnetizable material, a primary stat 
winding embracing said core, an Iar-mature having 
winding comprising a closed loop of electrically cond 
tive material, and said armature embracing a part of 
cross section of said stator core and a part thereon 

2. In a motor-device driveable by alternating ‘ 
a stator core of magnetizable material, a prima s.-a.\ 
winding embracing said core, an armature having a win - 
‘ing comprising 'a closed loop of electrically conductive 
material, said armature embracing a part of the cross 
section of said stator core and a part thereof only, and a 
part of said core surrounding a part of said conductive 
material and a part thereof only. 

3. In a motor-device drivable by alternating current, 
a core of ferromagnetic substance comprising a magnetic 
circuit for both a primary electrical input winding and 
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for a secondary magneticallydnduced armature winding, 
said winding comprising a closed loop of electrically con 
ductiwe material forming an armature, and said armature 
being free to oscillate within a restricted range of move 
ment independently of ferromagnetic substance, and said 
range of movement lying entirely within a cross-sectional 
area of said core. 

4. In a motor-device drivable by alternating current, 
a stationary core of magnetizable material having con 
tinuous ferromagnetic material in sectional areas of said 
core, a stator Winding for said core, an armature having 
a winding comprising a closed loop of electrically con 
ductive material, and said loop having a conductive path 
through the ‘body of said core in one of said continuous 
sections and said loop free to oscillate therewithin. 

‘5. -In a motor-device drivable by alternating current 
having a wound stator and an oscillatable armature, a 
stator core, a primary input winding therefor, an arma 
ture comprising a closed loop of electrically conductive 
material, and said closed loop being substantially free of 
magnetizable material, and passing through a conduit 
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tube in said core, and said tube being completely sur 
rounded by magnetizable material of said core. 

6. In a motor-device drivable by alternating current 
having a stator and an armature, a stator core of mag 
netizable material comprising a substantially continuous 
magnetic circuit for said motor-device, a primary input 
winding embracing said core, an inductively coupled 
armature comprising a closed loop of electrically conduc 
tive material, said closed loop being electrically oscillat 
able physically independent of said core material, and the 
oscillation of said loop being limited to movement entire 
ly within a cross-sectional area of said core. 
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