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My invention relates to electromechanical 
driving systems and more particularly relates to 
novel methods of and apparatus for electromag 
netically driving a mechanieal member at vari 

5 able speeds upon direct actuation from a prime 
mover of substantially constant speed. 
My present invention is particularly applicable 

as an eficient variable speed coupling between a 
Diesel engine and a load which is to be driven at 

10 different speeds. The commercial application of 
Diesel engines has been limited to Substantially 
constant speed mechanism. Where Variable 
speed driving was required an intermediate en 
ergy transformation generally WaS Rade. The 

5 Diesel engine was, for example, arranged to drive 
an electrica generator which in turn. Would oper 
ate an electical motor at the prope: Speed re 
quired by the mechanical load. Such arrange 
ment is obviously expensive in nature and adds 

20 to the weight and bulk of the installation. The 
electromechanical coupling Syster of Ely present 
invention makes possible wide variations in de 
livered speed with a minimum of au:iliary equip 
ment, 

25 Recent developments in Diesel engine desig. 
have brought forth high-Speed liesel engines 
which are very desirable for ship operatio: iro2 
powe, OW initial cost, Weight and Space COX 
siderations. However, in order to adapt. Such 

30 engines to Operate the propeller, expensive geare 
down mechanism is required and only one or tWO 
speeds of operation are feasible. 
My invention is particularly adapted for COU 

ping the propeller of a vessel with a Diesel en 
35 gine to effect a Wide range in Speed control of 

the propeller, including reversed operation. The 
variable speed is performed by a simple control 
of the electromechanical coupling unit, in a man 
ner to be hereinafter described. The resultant 

40 speed of the driven member or load is independent 
of the Speed of the prime mover. My invention 
is naturally applicable with any type of prime 
mover such as a steam engine, internal comus 
tion engine and the like. 

Besides the great flexibility of Speed control 
made possible by my invention, other advan 
tages result Such as the practical elimination of 
vibrational shocks, the protection of the Diesel 
engine from excessive stresses and a simple op 

50 eration for coupling and uncoupling of the engin 
and load. ' 
The principle of my present invention depends 

upon the provision of a rotating magnetic field 
for driving an electrical member by induction 

55 motor action, together with means for variably 

45 

(C. 2-239) 
controlling the Speed of the rotating magnetic 
field independently of the speed of the prime 
OWe 
In a preferred embodiment, a rotor constructed 

sinila to the arnature of a direct current dy 
namo is used having a comutator connected to 
the arnature Windings and brushes for coacting 
With the comitator. Direct current is is 
pressed upon the airmature windings through the 
commutator and brushes to generate a magnetic 
field about the arriature having a predetermined 
spaced distribution. With alternate north and 
South magnetic poles. The brushes are rotataly 
mounted with respect to the commutator aid 
are drive at a, Speed independent of the connie 
tator speed to Sotate the Yagnetic field generated 
about the ariature. The Speed of rotation. Of 
the magnetic field. With respect to the arrature is 
directly determined by lag speed of rotation of 
the brushes. In the preferred application the 
arnatu're and consulator thereof is directly 
coupled to the pai ne nover, namely the Diesel 
engi8. W 

A squire cage Reinber is constructed conce 
Eric. With and a cout, he at nature to intercept, the 
rotating inagnetic field, the Squirrel cage stuca 
ture is similar to that of an induction notor for 
effecting electromechanical coaction. With the so 
tating magnetic field produced about the arra 
ture. The Squirrel cage winding is driven at a 
speed substantially equal to the Speed of rota 
tion of the resultant Anagnetic field about the 
arnature, differing therefron by a slip, as in in 
duction notor operation. A squirrel cage short 
circuited Winding is enbedded in a structure Siri 
lar to the rotor of an induction motor except that 
it is rotatably mounted concentric about the O 
tated arnature. The Squirrel cage or Secondary 
Winding of the electromechanical coupling unit 
of my invention is either Knechanically connected 
to the driven load, such as the propeller of a VeS 
sel, or alternatively, Enay be directly driven; the 
coacting a nature correspondingly being ne 
chanically connected to the driver or load. 
The speed of the prime Inover, namely the 

Diesel engine, is naintained constant, or nearly 
so, for most efficient operation thereof, driving 
one of the coacting Cerbers of the electrome 
chanical unit at he predeter nined Speed. The 
brushes for the airmature are rotated at a varie 
able speed by means of a separate Small motor 
drive, creating a rotating magnetic field about 
the armature through which direct current is ap 
plied. The rotating magnetic field causes the 
squirrel cage or secondary winding to be driven 
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at a corresponding speed. The electrical inter 
actions between the various components of the 
coupling unit of my invention will be herein 
after described in detail. 

It is accordingly an object of my present in 
vention to provide novel methods of and appara 
tus for variably driving a mechanical load from 
a Substantially constant speed driving member. 
Another object of my present invention is to 

provide a novel electromechanical coupling ar 
rangement between a prime mover and a me 
chanical load. 

Still another object of my present invention 
is to provide a novel electromechanical coupling 
between a constant speed prime mover and a 
variably driven load. 
A further object of my present invention is 

to provide a novel electromechanical coupling 
unit operating by induction motor action to 
gether with means for independently controlling 
the speed of the rotating magnetic field thereof. 
These and further objects of my present in 

vention will become apparent in the following de 
scription taken in connection with the drawings, 
in which: 

Figure 1 is a schematic illustration of the 
electromechanical coupling system of my present 
invention. 

Figure 2 is a diagrammatic representation of 
the coupling unit thereof. 

Figure 3 is a partial diagrammatic view used in 
presenting an analysis of the invention. 

Figure 4 illustrates a preferred embodiment of 
my invention in elevation. 
A schematic representation of a preferred form 

of my invention appears in Figure 1 wherein the 
electromechanical couplinguihit ... O is connected 
between the prime mover 5, such as a Diesel en 
gine, and propeller 6 of a vessel. It is to be un 
derstood that the application of my invention is 
not limited to either a Diesel engine prime mover 
or to a propeller load but is widely useful where 
ever a variable speed mechanical drive is re 
quired of a substantially constant speed driving 
member. 
The coupling unit consists of a rotor 7 concen 

tric with the secondary member 8 which is di 
rectly connected to the mechanical load or pro 
peller 6 by shaft 9. The secondary member 8 
is preferably a short-circuited squirrel cage wind 
ing well known to those skilled in the motor art, 
and coacts with the magnetic field generated by 
the armature or rotor member 7 in . a manner 
to be described. The rotor T, in a preferred con 
struction, is similar to the armature of a direct 
current motor or generator, and is supplied with 
direct current through brushes as schematically 
indicated. The armature T is mechanically con 
nected to the prime mover 5 by a shaft 2, or 
through mechanical gearing as desired. The 
brushes conduct the externally generated di 
rect current to the armature through commu 
tator segments associated with the armature 
but not shown in the diagrammatic Figure 1. 
The passage of direct current through the ar 

mature windings of the rotor creates a mag 
netic field about the rotor having a distribution 
in space producing alternate north and south 
magnetic poles as will be understood. by those 
skilled in the art. The number of poles pro 
duced is optional and depends upon the normal 
speed ratio required between the prime mover and 
the driven member. 
In accordance with my invention, the brushes 
are rotated at a speed independent of the 

armature 7 speed to directly control the speed of 
rotation of the resultant magnetic field about 
the rotor . As seen in Figure 1, the brushes 
are insulatingly mounted upon gear 4 by insu 
lation members 3. Hub is of gear is ro- 5 
tatably mounted upon the drive shaft f2. A 
variable speed motor, preferably a direct current 
motor , is employed to drive the brush gear 
4 through pinion 7 intermeshing therewith 
The speed of rotation of the magnetic field 10 

generated by the armature depends solely upon 
the speed of rotation of brushes . Thus, for 
example, if the armature were stationary and 
the brushes were rotated, the space distribu 
tion of the magnetic field would change in cor- 15 
respondence with the movement of the brushes 

over the commutator segments of the arma 
ture. Rotation of the armature with respect 
to the brushes does not affect the space distribul 
tion of the resultant magnetic field about the 20 
armature T as will be evident to those skilled in 
the art. The rotating magnetic field distribution 
about the armature T intercepts the windings of 
the short-circuited secondary member 8, and in 
duces secondary currents therein which react 25 
with the rotating magnetic field by induction no 
tor action. 
The rotating magnetic field about the arma 

ture carries with it the secondary member 
at a speed somewhat less than the speed of the 30 
rotating field, which speed difference is generally 
designated as a percentage and termed slip. The 
relation of the speed of the armature (driven 
by the constant speed prime mover 5) to the 
electromagnetic interactions will be thoroughly 35 
analyzed hereinafter. The resultant speed of the 
secondary member 8 connected to the propeller 

is thus seen to depend solely upon the speed 
of rotation of the brushes if and the slip of the 
secondary member 8. 40 

Figure 2 is a diagrammatic representation of 
the electromagnetic unit comprising my inven 
tion. The short-circuited secondary member 
contains conductors set transverse to the mem 
ber 8. A short-circuited ring 9 connects the 45 
outer end of the conductors 8 to form a short 
circuited winding corresponding to the Well 
known squirrel cage winding used in Ordinary 
induction motors. The design of the squirrel 
cage member 8 is in accordance with established 50 
principles in the motor art with provision for 
laminated iron construction about the induct 
ance to minimize hysteresis and current losses 
in the member 8. 
The armature is indicated as a closed cir- 55 

cuit winding concentric with the Outer member 
8. It is to be understood that the armature 7 is 
constructed similar to a direct current motor 
armature and is connected to commutator seg 
ments (shown in Figure 4), for coacting with 60 
the brushes to produce a magnetic field dis 
tribution about the armature having alternate 
north and South magnetic poles. A bipolar ar 
rangement is shown with two brushes, one north 
and one south pole, but multi-polar and brush 65 
designs are used in practice for material speed 
reduction ratios. The brushes are rotated by 
means of the gear f4 and its pinion T or gener 
ate the rotating magnetic field in the air gap 2D 
located between the armature T and the sec- 70 
Ondary member 8. 
The following discussion relating to the theory 

of the electromagnetic interactions of component 
parts of electromagnetic coupling unit 0 of my 
invention will be helpful to a proper under- 75 
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standing thereof and for the actual design and 
construction of the unit. 

Direct current is caused to flow through the 
windings of the armature to produce a magnetic 
field distribution in the air gap 20 of unit 0. 
Rotation of brushes f by the gear 4 causes the 
distribution of magnetic flux in the air gap 20 to 
change in direct correspondence with the speed 
of movement of brushes . A magnetic field 
results from the direct current energization of 
the armature T and commutation thereof by 
brushes . This magnetic field rotates or moves 
in the air gap 20 at a speed and in direct corre 
spondence to the movement of brushes . 

Figure 3 is a partial schematic representation 
of my invention. A rotating magnetic field, 
which we shall term Ha is accordingly produced 
by armature T, which intercepts the inductors 8 
of the squirrel cage secondary member 8. A volt 
age is induced in the inductors f8 by the moving 
magnetic field Ha which causes a secondary cur 
rent to flow through the squirrel cage winding 8. 
The secondary current in inductors 8 creates a 
counter-magnetic field His which interacts with 
the arnature magnetic field Ha. 
The interaction of the magnetic field Ha and 

Hs creates a torque which causes the secondary 
member 8 to be rotated. In order for current 
to be induced in inductors 8 there must exist a 
relative speed between the inductors 8, and the 
revolving field Ha. 
ation of the squirrel cage of an induction motor. 
The frequency of the current induced in the in 
ductors 8 is proportional to the difference in 
speed between the member 8 and the rotating 
field Ha. 
For further analysis We shall assign the foie 

lowing letters to represent the relative speeds of 
the several components of the coupling unit 0. 
In this analysis the speeds referred to shall be 
understood to all be relative speeds, as reduced 
to a common basis. The actual speeds, of COUrse, 
will depend on the number of poles used. 
as Relative speed of revolving brushes 
b=Relative speed of armature as driven by 

engine 5 
c=Relative speed of Squirrel cage or Secondary 

member 8 

The speed of the rotating magnetic fied a 
is directly dependent upon the Speed OS the 
brushes . Therefore the relative speed of rotas 
tion of Ha equals a, and is in the Sane, direction 
as the movement of the brushes . The reas 
stive speed c of the Secondary member 8 is a tie 
same direction as that of the rotating magnetic 
field Ha but somewhat less than the value g due 
to the requisite slip therebetween. 

the frequency of the currents induced in the 
squirrel cage inductors 8 is proportional to the 
slip frequency, namely proportional to (g-c). 
The secondary currents in the inductors 38 gene 
erate a rotating magnetic field is revolving, with 
respect to the secondary member 8, at E, Speed 
equal to (a-c) in the Same direction as an ene: 
8. However, the relative speed of the secondary 
magnetic field His in the air gap 26 is equal to 
the speed of the member 8 namely c, plus the 
speed of His with respect to member 8 mainey 
(a-c), resulting in a Speed of ca. The speed of 
the armature magnetic field, He is also ca, 

it is accordingly seen that he interacting 
magnetic fields Ha and Hs rotate at the Sane 
relative speed, c, which speed is directly lette's 
mined by the speed of the rotating lorus.s 36 

This is analagous to the Oper 

the factor (G-5). 

operated by the variable speed motor 6. In 
order to vary the speed of the secondary member 
8 and therefore that of the mechanical load, the 
propeller 6 of Figure 1, it is only necessary to 
control the speed of the gear 4 by means of the 
variable speed motor 6. The brushes are 
readily rotated by a small auxiliary motor 6 in 
either direction and at a speed within wide limits 
to effect the variable speed of Operation upon the 
mechanical load, independently of the speed of 
operation of the prime mover 5. 
The rotation of the brushes with respect to 

the armature causes an alternating current 
to flow in the armature windings. The fre 
quency of the alternating current of armature T 
depends upon the difference in speed between the 
armature and the brushes. If the brushes and 
armature 7 rotate-in synchronism, then the mag 
netic field Ha Will rotate at that Same speed and 
the inductors of the armature 7 would not be 
intercepted, thereby resulting in zero induced 
current in the armature . The current flowing 
through the windings of armature is conducted 
thereto from the external source to generate 
the magnetic field Ha. In accordance with the 
principle of my invention the armature is 
rotated at a speed independent of the speed of 
the brushes , resulting in a difference in speed 
equal to (a-b). The speed of the magnetic field 
Ha is determined by the brush speed and equal 
to ca. The Windings of armature will there 
fore be intercepted by the magnetic field Ha to 
produce alternating current at a frequency pro 
gonal to the relative Speed thereof, namely 
(-). 

It Will be recalled that the Secondary member 
8 generates a counter magnetic field Hs traveling 
i? the air gap 20 at a speed a equal to the pri 
Eary magnetic field Ha. The magnetic field. His 
accordingly induces an alternating current in the 
arrature winding 2 of the same frequency as 
that produced by the field Ha, namely a frequency 
corresponding to (a-b). The magnetic field, H, 
in the air gap 2 may be viewed as the resultant 
of the magnetic fields is and Hs. The wind 
ings of arnature are intercepted by the result 
aEat inagnetic field at the relative speed (a-b), to 
produce a resultant alternating current in the 
a nature of frequency proportional to (a-b). 

itle magnitude of the alternating current is 
induced in the arnature winding by the action of 
the Emagnetic field E intercepting the armature 

accordingly, like the frequency, correspondis to 
The Voltage Ea induced in the 

artinature winding by the rotating magnetic 
field in the air gap 2 has a frequency corre 
Spo.2ding to the (C-E) factor and is of a magni 
tude proportional to the relative Speeds between 
the ignagnetic field is and the inductor speed of 
as mature , namely (a-b). 

the alternating Voltage produced by the mag 
retic fied reacting Oil arrature has a fre 
(EeRacy corresponding to (a-b) and a magni 
tie also corresponding to (a-b). However, 
(G-2) is the relative speed between the rotating 
Frushes 8 and the armature produced toy the 
pri Ae nover 5. The counter voltage Ea produced 
in the armature ray be viewed as depending 

On the differential speed between the arnatire 
and the driver load 6 since the Speed of the 

3. 

O 

5 

25 

30 

35 

40 

45 

5. 

55 

8 

85 

70 
firiver ca, is that of the secondary member 8 
Tynich as substantially the speed of the 30 
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Rae commutation of the arnature winding by 
orshes & G is at a frequency corresponding to 75 
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(a-b). Therefore the direct current input to the 
brushes for the armature T will counteract 
the countervoltage Ea in the armature winding 7 
which is of the same frequency of commutation. 
Accordingly, the direct current voltage impressed 
upon the brushes if need merely be increased in 
accordance with the difference in speed between 
the armature and the brushes namely (a-b) 
to COunterbalance the countervoltage Ea in 

10 pressed upon the armature 1. The countervolt 
age Ea tends to produce corresponding current 
Ia in the armature which would demagnetize 
the original magnetic field Ha produced thereby. 
However, by the simple expedient of increasing 

is the voltage impressed across the brushes , this 
counteraction or demagnetization effect is com 
pensated for and the predetermined magnetic 
field intensity in the airgap 20 is maintained. 

Figure 4 illustrates a preferred physical emi 
O bodiment for carrying out the principles of my 

present invention. Electromagnetic coupling 
unit 0 is supported between bearings 2 and 22 
extending from the base 23 of the structure. The 
driven shaft 9 is connected to the variable speed 

is load such as the propeller 6 illustrated in Fig 
lure 1. The secondary member 8 is secured to 
shaft 9. The secondary member 8 is an iron 
structure overhanding and concentric with the 
arnature . Member 8 contains the inductors 

SO 8 of the short-circuited squirrel cage winding. 
Copper rings 9 connect the ends of the bar in 
ductors 8 to form the short-circuited squirrel 
cage which is embedded in the structure 8 in a 
manner Well known in the electrical art. I prefer 

85 to employ cooling fins 24 projecting from the 
outer surface of the secondary member 8 to 
facilitate cooling the unit O. Wentilating holes 
25 in member 8 are employed to further assist 
in the ventilation of the unit 0. 

40 The armature 1 is rotatably mounted within 
the secondary member 8 and is somewhat spaced 
therefrom to form the air gap 20. The armature 

is constructed similar to the armature of the 
direct current motor containing a laminated 

45 structure having slotted portions at the periph 
ery for insertion of the armature inductors form 
ing the armature winding thereof. The commu 
tator Segments 26 connect with the armature 
Winding in a well-known manner and rotate 

50 therewith. 'Armature is secured directly to 
the driving shaft 2 which is connected to the 
prime nover 5 as shown in Figure 1. The brush 
es are insulatingly mounted in a brush ring 
2 concentric about the commutator 26. The 

55 hub 28 of the brush ring 27 is rotatably mounted 
upon shaft 2 and is arranged to be driven by 
motor 30 through the associated pinion 3 and 
the gear 32 intermeshing therewith. Gear 32 
is Secured to the brush ring 27. 

60 The notor 30 is a variable speed motor de 
signed to operate the brushes at the speeds 
required to accomplish the variable driving of 
the System. A shunt-wound or compound-wound 
direct current motor is preferable as the motor 

65 30, energized by a direct current source 33 which 
may be the vessel's lighting supply or any other 
suitable energy source. The variable resistance 
indicated at 34 connected to the motor 30 is used 
to control the speed of the motor 30. It is to be 

70 understood that a different type of drive may be 
employed in place of the motor 30 for driving 
the brush ring 27. 
The direct current for energizing the armature 

winding 7 is preferably generated by a direct cur 
75 rent generator 35 driven by the driving shaft 2 

as shown in Figure 4. The gear 4 connected to 
generator 5 is driven by the gear 42 integral 
with Or secured to the drive shaft 2. The speed 
of rotation of the driving shaft 2 is substantially 
constant according to the conditions of the in- 5 
vention and the Output voltage of the generator 
5 as found across the output leads 36 is con 

trolled by the variable resistance 38 schematically 
shown in circuit with the generator 35. The di 
rect current supply from leads 36 is connected 0 
to the appropriate brushes through slip rings 
3 insulatingly mounted about brush ring 2. 
The operation of the electromechanical coul 

pling arrangement of my invention is as follows: 
The drive shaft 2, operating at a substantially 15 

constant speed, rotates the armature which is 
energized by the direct current produced by gen 
erator 85 and supplied to the brushes con 
nected to the commutator 26 of the armature T, 
through the slip rings 37. A magnetic field is 20 
produced in air gap 20 between the armature 
and the secondary member 8 rotating in a direc 
tion and a speed determined by the operation of 
the motor 30 which rotates the brushes inde 
pendently about the commutator 26. 25 
The secondary member 8 rotates in the direc 

tion of the magnetic field in the air gap 20 at a 
speed substantially equal thereto, which speed is 
determined by the actual rotation of the brushes 

by motor 30. The speed and direction of mo- 30 
tor 30 are controlled by the operator in a manner 
Well-known in the electrical art and Schemat 
ically indicated by the variable resistance or 
field rheostat 34. The rotation of the secondary 
member 8 carries the shaft 9 for driving the me- 35 
chanical load Such as the propeller of a vessel. 
When the speed of rotation of the brushes 

is made equal to the driven Speed of the arma 
ture 7, negligible counter-voltage is induced in 
the armature . However, when the speed of ro 
tation of the brushes f is faster or slower than 
the normal predetermined speed of the armature 
l, a counterVoltage Ea is induced therein in a 
manner hereinabove described having a fre 
quency and magnitude proportional to (a-b). 
In order to compensate for the countervoltage 
Ea to maintain stability of operation, and suffi 
cient magnetic strength in the air gap for proper 
torque characteristics of the coupling, the voltage 
output of the generator 35 is varied in accordance 
with the Speed difference (a-b). 
An important feature of my invention resides 

in the automatic compensation of the counter 
voltage Ea induced in the armature 7 as the vari 
able speed between the armature 7 and the 
driven member 8 is effected. The resultant 
speed of the driven secondary member 8 is di 
rectly dependent upon the speed of the brushes 

and therefore the speed and rotation of the 
motor 30. The operation of the motor 30 is 60 
manually controlled by the operator by means 
of the variable resistance 34 or equivalent elec 
trical or electro-mechanical elements. The 
compensating voltage generated by 35 is control 
lable by the variable resistance 37. 65 
By arranging a uni-control element, schemat 

ically indicated at 44, for the manually control 
lable units 34 and 38, and by designing the con 
trol feature to properly compensate for the volt 
age in accordance with the variable speed 70 
ranges employed, automatic variable speed con 
trol of my invention is effected. The variation 
of the voltage output by generator 35 is con 
trolled by the variable resistance 38. The re 
sistance is designed so that with the manual 75 
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movement of the speed control resistance 34 of 
the motor 30, proper voltage output of the gen 
erator 35 is effected by corresponding notion 
produced on the variable resistance 38 through 
the uni-control feature 44, as will now be evi 
dent to those skilled in the art. 

Having described a preferred arrangement 
for carrying out my invention it will be evident 
that modifications are feasible which fall With 
in the broader spirit and scope thereof. For ex 
ample, the armature with its associated com 
mutator may be mechanically connected directly 
to the driven load such as propeller 9, and the 
secondary member 8 correspondingly mechan 
ically secured to the driven shaft 2. It will thus 
be evident that the mechanical relation of 
the armature and secondary member with re 
spect to the driving and driven shafts is inter 
changeable. Also, the relationship between the 
armature and the Outer secondary member 8 
may be reversed whereby the Squirrel cage 8 be 
comes the inner member, and the armature 
becomes the outer member, overhanging and con 
?centric about the squirrel cage winding. 

It is to be understood that the independent 
rotation of the brushes about the commutator 
26 for the armature may be effected by any 
conventional driving means and may be operated 
in either direction, faster or slower than the ro 
tation of the driven armature to effect a faste 
or slower Speed of the driven shaft 9 and ever 
effect a reversal of operation of the driven shaft 
9 with respect to the driving shaft 2. Compen 
sation of the countervoltage in the armature may 
also be accomplished by various expediencies and 
in a manner preferably automatic in nature to 
insure the most efficient operation of the system. 

claim: 
1. In combination, a driving member; a driven 

member; and a coupling for variably driving said 
driven member at variable speeds from said 
driving member comprising a rotatable arma 
ture driven by said driving member, means for 
energizing said armature for producing a nag 
netic field arranged. With an alternate north and 
south magnetic pole distribution, means for sue 
perimposing a rotation of said magnetic field in 
dependent of the rotation of said armature, and 
a secondary member responsive to the magnetic 
field and continuously rotated thereby at a speed 
Corresponding to the resultant speed of rotation 
of said magnetic field. 

2. In combination, a Substantially constan, 
speed driving member; a driven member; and a 
coupling for variably driving said driven member 
at variable speeds from said driving member 
comprising a rotatable armature driven by said 
driving member, means for energizing said ar 
nature for producing a magnetic field circularly 
arranged with an alternate north and south 
magnetic pole distribution, means for superin 
posing a rotation of said magnetic field inde 
pendent of the rotation of said armature, and a 
Secondary member for reacting with the mag 
netic field and continuously rotated therefoy at 
a speed corresponding to the resultant speed of 
rotation of said magnetic field. \ 

3. In combination, a substantially constant 
speed driving member; a driven nerinber; and a 
coupling for variably driving said driven niem 
ber at variable Speeds from said driving Enens 
ber comprising an armature driven by said drive 
ing member, means for energizing said arrnature 
for producing a magnetic field arranged with ar. 
alternate north and south magnetic pole distic 

5 
bution, means for superimposing a rotation of 
said magnetic field independent of the rotation 
of said armature; and a secondary member for 
reacting with the continuously rotated magnetic 
field and rotated at a speed corresponding to 
the resultant speed of rotation of said magnetic 
field comprising a rotor winding arranged con 
centric with said armature. 

4. In combination, a driving member; a driven 
member; and a coupling for variably driving said 
driven member from Said driving member Oper 
ating at a substantially constant speed compris 
ing an energized armature for producing a mag 
netic field with an alternate north and south 
magnetic pole distribution, said armature being 
mechanically connected to for rotation by Said 
driving member at said speed; means for Super 
imposing a rotation of said magnetic field inde 
pendent of the rotation of Said armature; and a 
secondary member mechanically connected to 
said driven member for reacting with the rotated 
magnetic field and rotated at a Speed Substan 
tially equal to the resultant speed of rotation of 
said magnetic field comprising a short-circuited 
rotor winding arranged concentric about Said 
armature. 

5. In combination, a driving member; a driven 
nenber; and a coupling for variably driving Said 
driven member from Said driving member oper 
able at a predetermined Speed comprising elec 
trically energized electromagnetic means for pro 
ducing a magnetic field with an alternate north 
and south magnetic pole distribution including 
a direct current armature having a commutator, 
and brushes for impressing direct current on the 
armature; means for continuously rotating Said 
magnetic field, independent of the rotation of 
said armature comprising mechanism for rotat 
ing said brushes over said commutator; and a Sec 
ondary member for reacting with the magnetic 
fied and continuously rotated at a Speed corre 
sponding to the resultant speed of rotation of Said 
magnetic field, said armature being mechanical 
ly connected to for being driven by said driving 
member, and said secondary member being ne 
chanically connected to for driving Said driven 
Eneber. 

6. A coupling for variably driving a driven 
member fron a driving member operable at a 
predetermined speed comprising electromagnet 
ic means for producing a magnetic field with an 
alternate north and south magnetic pole dis 
tribution, said electromagnetic means being re 
chanically connected to for rotation by Said driv 
ing member and including a direct current arma 
ture having a commutator, and brushes for in 
pressing direct, current on the armature; Yeans 
ior continuously rotating said magnetic field in 
dependently of the rotation of said arnature 
comprising mechanism for rotating said Foushes 
about, said commutator; and a secondary Enem 
er mechanically connected to Said driver ner 
ber for reacting with the magnetic field and roo 
tated at a speed corresponding to the resultant 
speed of rotation of said magnetic field compris 
ing a squirrel cage rotor winding arranged con 
centric with said amature. 

7. A coupling for variably driving a driven 
member from a driving member operable at a 
predetermined speed comprising electromagnetic 
means for producing a magnetic field. With an 
alternate north and south magnetic gole dis 
tribution including a direct current as nature 
having a commutator, and brushes for impressing 
direct current or the armature: means fo: con 
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6 
tinuously rotating said magnetic field indepen 
dently of the rotation of said armature compris 
ing mechanism for rotating said brushes over 
said commutator; a secondary member for re 
acting with the magnetic field and rotated at a 
speed corresponding to the resultant speed of ro 
tation of said magnetic field comprising a short 
circuited rotor winding arranged concentric with 
sadd armature; a generator connected to said 
brushes for supplying said direct current to said 
armature; and means for controlling the voltage 
of said generator to counteract a counter-voltage 
produced in said armature dependent upon the 
relative speed of rotation between said armature 
and rotor. 

8. A coupling for variably driving a driven 
member from a driving member operable at a 
predetermined speed comprising electromagnetic 
means for producing a magnetic field circularly 
arranged with an alternate north and south mag 

said electromagnetic 
means being mechanically connected to for ro 
tation by said driving member at said speed and 
including a direct current armature having a 
commutator, and brushes for impressing direct 
current on the armature; means, for continuous 
ly rotating said magnetic field independently of 
the rotation of said electromagnetic means com 
prising mechanism for rotating said brushes over 
said commutator including a variable speed no 
tor having a variable resistance for controlling 

35 

the speed thereof; a secondary member mechan 
ically connected to said driven member for re 
acting with the rotated magnetic field and ro 
tated thereby at a speed corresponding to the 
result speed of rotation of said magnetic field; 
a generator for supplying said direct current to 
Said armature, having a variable resistance for 
controlling the generated voltage thereof; and 

40 uni-control means for inserting in said motor 
and generator variable amounts of said motor 
and generator variable resistances. 

9. A coupling for variably driving a driven 
member from a driving member operating at a 

45 Substantially constant speed comprising electro 

50 

magnetic means for producing a magnetic field, 
comprising a direct current armature having a 
commutator and brushes for impressing direct 
Current on the armature; means for rotating said 
magnetic field independently of the rotation of 

2,221,982 
said armature comprising mechanism for rotat 
ing said brushes about said commutator includ 
ing a variable speed motor; a secondary member 
for reacting with the magnetic field and rotated 
at a speed corresponding to the resultant speed 
of rotation of said magnetic field; a generator 
for Supplying said direct current to said armature, 
having means for controlling the generated volt 
age thereof; and uni-control means for inserting 
Variable amounts of resistance to vary said mo 
tor Speed and generator voltage for controlling 
said generated voltage to counteract a counter 
Voltage produced in said armature dependent 
upon the relative speed of rotation between said 
armature and rotor. 

10. A coupling for variably driving a driven 
member from a driving member operable at a 
predetermined speed comprising electromagnetic 
means for producing a magnetic field arranged 
with an alternate north and south magnetic pole 
distribution, mechanically connected for rota 
tion by said driving member at said predeter 
mined Speed, comprising a direct current arm 
ature having a commutator and brushes for in 
pressing direct current on the armature; means 
for rotating said magnetic field independently of 
the rotation of said armature comprising mecha 
nism for rotating said brushes about Said commu 
tator including a variable speed motor having a 
variable resistance for controlling the speed 
thereof; a secondary member mechanically con 
nected to said driven member for reacting with 
the rotated magnetic field and rotated at a speed 
corresponding to the resultant speed of rotation of 
said magnetic field comprising a Squirrel cage 
rotor winding arranged concentric about said 
armature; a generator for supplying direct cur 
rent to said armature, mechanically connected to 
said driving member, having a variable resistance 
for controlling the generated voltage thereof; and 
uni-control means for inserting in said motor and 
generator variable amounts of said motor and 
generator variable resistances for controlling 
Said generated voltage to counteract a counter 
voltage produced in said armature due to the 
relative speed of rotation between said armature 
and rotor as determined by the operation of said 
rotor. 
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