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To all whom it may concern. 
Be it known that we, GREEN wood STIRK 

and JoHN G. STIRK, subjects of the King of 
Great Britain, and residents of Halifax, in 

5 the county of York, England, have invented 
a new and useful Improvement in Direct 
Current Motors and Generators, of which 
the following is a specification. 
Our invention relates to systems of motor 

10 control and it has particular relation to such 
systems as are employed in connection with 
vehicles, rolling mills, planers and similar 
machines. 
The object of our invention is to simplify 

l5 the connections and switching equipment of 
a system of control comprising a separately 
excited direct-current motor and a generator 
for controlling the motor. 

It has been common practice to accom 
20 plish reversal of polarity of a generator and 

the corresponding direction of rotation of a 
motor in circuit therewith by reversing the 
generator field connections. It is proposed 
to accomplish the desired result by dividing 

25 separately excited field windings of both mo 
tor and generator into sections and alter 
nately exciting these windings by means of 
a single-pole, double-throw switch. Mag 
netically operable switches or contactors 

30 may be employed in place of directly con 
trolling the circuits through the single-pole, 
double-throw switch. 

Considerable economies in switches and 
apparatus may be achieved in accordance 

35 with our invention and the system is espe 
cially suitable for reversing-motor drives. 
Our invention will be described in con nection with the accompanying drawing, 

which is a diagrammatic representation of 
40 circuits and apparatus embodying our in 

vention. 
A is the armature of an electric motor 

and G the armature of a generator connect 
ed in circuit therewith. F1, F2 are two 

45 sections of separately excited field wind 
ings of the generator and F3, F4 are two 
sections of the separately excited field wind 
ings of the motor. Both windings F1, F2, 
being, in this case, independently excited 

50 or connected across the positive and nega 
tive mains, have reversed connections con 
nected with the positive main and to con 
tact members 1 and 2 of a single-pole, dou 
ble-throw switch S that is connected to the 

5 negative conductor. Field winding F3 is 

connected permanently across the mains 
while winding F4 is connected between the 
positive main or conductor and contact mem 
ber 1 of switch S. 
Assuming the generator to be in motion 

and operated by any convenient prime 
mover, the switch bar B being in contact 
with 1 as shown in the drawing and direct 
current mains -- and - being energized, a 
circuit is completed from the positive main 
through field winding F1 and switch arm B 
to the negative main. The generator con 
sequently generates an electromotive force 
and we may, therefore, assume conductors 
P and P1 as positive and negative, respec 
tively. Motor field winding F4 is simulta 
neously energized from the positive and 
negative conductors E.g. the arm B, and 
the motor rotates in a clockwise direction at 
minimum speed corresponding to maximum 
field strength. 
To reverse the polarity of the generator 

and the direction of rotation of the motor, 
the arm B is actuated to engage contact 
member 2, as shown in dotted lines. A cir 
cuit is completed through field winding F2 
whereupon the polarity of conductors P and 
P1 becomes reversed. The motor field re 
mains unaltered in polarity but is reduced 
in strength because of the fact that field 
winding F4 is not energized, consequently, 
the motor rotates anti-clockwise and at an 
increased speed. 

Regulators may be introduced in either 
motor or generator field to widen the speed 
variation, and supplementary switching 
equipment may beintroduced to alterna 
tively increase and decrease speeds if de 
sired, but these are irrelevant to the inven 
tion and have not been shown. 
To one skilled in the art, our system will 

present many valuable points worthy of 
consideration, chief among which is the mat 
ter of simplicity by the elimination of many 
complicated control devices. Adjustable 
speed motors of the type herein described 
have been successfully employed in hoisting 
applications and may be considered stand 
ard machines. Also, since, the generator 
field windings are intermittently energized, 
it is unnecessary to provide for windings of 
special design. . . . . 

As previously mentioned, contactors or 
magnetically operated switches may be em 
ployed if desired, but these also have not 
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been illustrated in order that the essential 
features of our invention may not be ob scured. 
We claim as our invention: 
1. A direct-current motor and generator 

connected in series, each machine having 
separately excited field windings comprising 
two sections, those of the generator having 
reversed circuit connections, and a single 
pole change-over switch connected to the 
field windings of the generator and to the 
negative main, the sections of the motor 
field winding having circuit connections in 
agreement, but one of them being perma 
nently in circuit and the other being con 
nected to the singe-pole change-over switch, 
whereby on operating the said switch to 
reverse the polarity of the generator and the 
direction of rotation of the motor, a circuit 
is alternately opened and closed through the 
switch-connected section to vary the speed 
of the motor. 

2. The combination with a motor and a 
generator having separately excited field 
magnet windings, severally comprising two 
portions, of a single-pole double-throw 
switch for energizing the motor winding 
and only one portion of the generator wind 
ing simultaneously there with. 

3. The combination with a motor and a generator having separately excited field 
magnet windings, severally comprising two 
portions, of a single-pole double-throw 
switch for energizing the motor winding 
and only one portion of the generator wind 
ing simultaneously therewith and for de 
energizing a portion of said motor winding. 

4. The combination with a motor and a 
generator having separately excited field 
magnet windings, severally comprising two 
portions, of a single-pole double-throw 
switch for energizing the motor winding 
and only one portion of the generator wind 
ing simultaneously therewith, for deener 
gizing a portion of said motor winding 
and for energizing another portion of said generator winding. 

5. The combination with a motor having a 
divided field-magnet winding for control 
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ling the speed of the motor, of a source of 
energy comprising a generator, and a single 
pole double-throw switch for reversing the 
direction of current through the generator 
and for controlling the excitation of one 
portion of said motor winding. 

6. The combination with a motor and a 
generator having their armatures connected 
in a closed circuit, of a pair of field-magnet 
windings therefor normally short-circuited 
and means for simultaneously exciting said windings. 

7. The combination with a motor and a 
generator having their armatures connected 
in a closed circuit, of a pair of separately excited field-magnet windings therefor nor 
mally short-circuited and means for simul taneously exciting said windings. 

8. The combination with a motor and a 
generator having their armatures connected 
in a closed circuit, of a pair of separately 
excited field-magnet windings therefor nor 
mally short-circuited and a single-pole 
switch for controlling the excitation of said windings. 

9. The combination with a motor and a 
generator electrically connected therewith 
and having separately excited field-magnet 
windings, of a single-pole double-throw 
switch for effecting maximum field excita 
tion of the motor in one position and a 
predetermined field excitation of the gen 
erator, and in another position effecting 
minimum field excitation of said motor to: 
gether with a reversal of field excitation of said generator. 

10. The combination with a motor and a 
generator having armatures electrically con 
nected, of a divided field-magnet winding 
for the generator and means comprising a 
single-pole double-throw switch for alter 
nately energizing portions of said winding 
and for simultaneously therewith varying 
the motor speed. 
In testimony whereof, we have hereunto 

subscribed our names this 20th day of 
December, 1922. 

GREENWOOD STIRK. 
JOHN GEORGE STIRK. 
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