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To att, u?ion, it in City CO7 ce77. 
Be it known that I, DAVID LARSON, a sub 

ject of the King of Sweden, and a resident of 
the city of Yonkers, in the county of West 

; chester and State of New York, have invent 
ed certain new and useful Improvements in 
Electrical Controllers, of which the following 
is a specification. 
My invention relates to electrical control 

lers for use with either direct or alternating 
currents; and it consists in the construction. 
and arrangement of parts herein shown and 
described and the novel features whereof are 
set forth in claims. 

Referring to the drawings, Figure 1 is a 
diagrammatic representation of an electric 
motor, an electrical controller, and certain 
electrical connections which are used in carry 
ing out my invention. Fig. 2 is a modifica 
tion showing the invention applied to an al 
ternating-current motor. Figs. 3 and 4 illus 
trate modifications of certain details. 

Like characters of reference designate cor 
responding parts in all of the figures. 

10 designates an electric motor. 
20 and 21-designate mains from a suitable 

source of electrical supply of practically con 
stant pressure or Voltage. These may pass 
through fuses 22 and a manually-operated 
main-line switch 23 and then by conductors 
24 and 25 to other apparatus, which will be 
pointed out later. 

30 designates a base, of slate or other suit 
able material, upon which the various parts 

; of the controller may be mounted. 
31 designates a reversing-Switch. It Com 

prises two magnets 40 and 50. These two 
magnets are substantially alike in construc 
tion, so that I will describe but one of them 
specifically. 

41 designates a magnet-frame, preferably 
constructed of laminated magnetic material. 

42 is a coil or winding arranged to energize 
the magnet, and 43 is the core Or armature of 
the magnet. 

Four insulated movable contacts 44, 45, 
46, and 47 are connected by a rod 43 aid 
Cross-arms 43 and 43° to move with core 43 
until they come into contact with corre 
sponding stationary contacts 44, 45, 46, 
and 47. Magnet 50 comprises similar parts. 
Above magnets 40 and 50 a horizontal arm 

32 may be placed, pivoted at 33 and pro 
vided with an operating-handle 34. A rod 

; 35, attached to core 43, extends upward and 

| 36 in arm 33. A similar rod 37 is attached 
to core 52, and this terminates in a projec 
tion 37 within slot 38 in the other end of the 
arm 32. Springs 3939 may be provided to 
keep the arm 32 and its connected parts in 
their central or off position. 

60 designates a manually-operated control 
switch or master-switch. It comprises an 
arm 61, pivoted at 62, which has carried upon 
but insulated from it two contact-plates 63 
and 64. Contact-plate 63 bears upon sta 
tionary segmental contact 65 and is arranged 
to be moved to the left Or right to connect 
the latter either to stationary contact 66 or 
stationary contact 67. Contact-plate 64 
bears upon stationary segmental contact 68 
and is arranged to be moved to the left or 
right to connect the latter with one or an 
other of a series of stationary contacts 69, 
which are connected together through a re 
sistance 69. 

Before proceeding farther with the descrip 
tion of the apparatus I will trace out some of 
the electrical circuits and describe the opera 
tion of the parts already described. 

It may be seen that the minus main 21 is 
connected by conductors 24 and 24° to sta 
tionary segmental contact 63 on switch 60. 
If an operator moves arm 61 to the left, 
contact-plate 63 will connect stationary con 
tacts 65 and 66, and a circuit will be closed 
thereby through conductor 24, magnet 
Winding 42, conductors 25 and 25 to the 
positive main line 20. Magnet 40 will thus 
be energized and will raise its core 43 and its 
connected parts, and contacts 44, 45, 46, and 
47 will be moved up against contacts 44°, 
45, 46, and 47 and will close certain cir 
cuits, which will now be traced. Beginning 
at main-line conductor 25, a current will flow 
through contacts 47 47 and conductor 25 
to brush 11 of motor 10, thence through mo 
tor-armature 14 and out at brush 12 and by 
conductor 12° to one side of a starting resist 
ance 70, through this resistance and by con 
ductor 12 through the series winding 82 of 
a controlling-motor 80, which will be de 
scribed later, thence by two paths (conduc 
tor 83, brake-coil 83, and conductor 83 and 
conductor 91, switch 90, and conductor 92^) 
to contact 46, which is now closed with 
contact 46, to which main-line conductor 24 
is connected. Another circuit is at the same 
time completed from main-line conductor 25 
through contacts 45 45, conductors 45 and 

terminates in a projection 35 within a slot 15 to the shunt-field 13 of motor 10, through 
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the field and by conductor 16, contacts 44 
and 44 to main-line conductor 24. Thus the 
motor-armature and field will receive cur 
Irent from the main line, and the armature 
will begin to rotate in one direction. The 
motor may be stopped by bringing the 
switch-arm 61 back to its central position. 
If the operator had moved arm 61 of switch 
60 to the right, the result would have been 
similar; but in this case magnet 50 would 
have been energized and the contacts below 
it would have been closed. This would have 
supplied the shunt-field of motor 10 with cur 
rent from the line in the same direction, but 
the armature with current in the opposite 
direction, and the motor would have begun 
to rotate in the opposite direction. 

It is evident that the reversing-switch con 
tacts may be operated by hand, for if the 
handle 34 is moved to the right the contacts 
under magnet 40 will be closed thereby, or if 
it is moved to the left the contacts under 
magnet 50 will be closed. 

It is desirable in starting an electric motor 
to have its acceleration gradual and propor 
tional to the load it is driving. I will now 
describe the apparatus I have invented for 
automatically accomplishing this result. 
An opposition element in the form of a 

starting resistance 70 may be placed in the 
motor-circuit to limit the amount of current 
which can pass through the motor. A me 
chanical device 90 is shown, the purpose of 
which is to short-circuit this resistance in a 
number of steps. This device comprises a 
plurality of stationary contacts 91.91, which 
are connected together and to the lower end 
of resistance 70 by a conductor 71 of low 
resistance. A plurality of movable contacts 
92 93 94 9596 are mounted upon pivoted 
arms, which will be described presently, and 
are connected to various points on resistance 
70 by conductors 72, 73, 74, 75, and 76. 
Movable contact 92 is insulated from but 
mounted upon one end of a pivoted arm 97, 
which is pivoted at 97 and the other end of 
which may be provided with an antifriction 
roller 9S. A sliding calm 100 bears upon this 
roller 9S and keeps the arm 97 in the position 
shown in the drawings when the apparatus is 
at rest. The calm 100 may, however, be 
raised out of contact with roller 9S, in which 
case the arm 97 will move until its contact 92 
rests upon stationary contact 91, and thereby 
short-circuits that portion of resistance 70 
which is between conductors 71 and 72. A 
spring 99 is sometimes provided to assist this 
operation. The other movable contacts are 
mounted upon similar pivoted arms, and as 
cam 100 is moved up it moves out of contact 
with other rollers and allows the other mov 
able contacts to be closed against their cor 
responding stationary contacts and short 
circuits the rest of resistance 70 in a number 
of steps. 

884,010 

* A rod 101 extends upward from cam 100 
; and terminates in a rack 102. This rod is 
guided by a stationary bracket 103. A 
spring 104 bears upon this bracket and upon 
calm 100, which may be made hollow, as 
shown, to take this spring and tends to keep 
the calm in its lower position against a stop 
piece 105. 

S0 designates a secondary Or controlling 
: motor of novel construction or arrangement, 
by means of which mechanical motion is ob 
tained automatically in proportion to the 

; voltage and current in an electrical circuit. 
It may be an electric motor of ordinary con 
struction; but I prefer to have its magnetic 
field S4 of laminated magnetic material, so 
that it may be used as well with alternating 
as with direct currents. It is provided with 
two field-windings, one of which, S1, is con 
nected in shunt with the mains or with the 
circuit to be controlled, which in this case is 
motor 10, and the other of which, S2, is in 
series with the same circuit. These coils are 
arranged to oppose each other. The motor 
has a revoluble armature S5, the coils S6 of 
which are connected in series with shunt 
field-winding S1. To One end of the arma 
ture-shaft is attached a brake-pulley S7, and 
to the other end is attached a pinion SS. A 
brake-shoe S7 is arranged to coact with 
brake-pulley S7. It is normally held of from 
pulley S7 by a spring S7, but may be brought 
into engagement with the pulley by a brake 
solenoid S3, acting upon its core S3'. 

110 designates an electromagnetic clutch. 
It comprises a main portion 111, which is 
provided with gear-teeth into which pinion 
SS meshes, and a secondary portion 112, the 
whole mounted upon a shaft 113 and sup 
ported by stationary brackets 115. Between 
the parts 111 and 112 is an exciting-coil 116, 
which may be, as shown, in series with the 
shunt field-winding and the armature. A 
pinion 14 is mounted upon the clutch-shaft 
113 and meshes with rack 102. 
The switch 60 may be used only for the 

purpose of starting and stopping the motor 
10. If, however, the operator moves the 
pivoted arm 61 to its extreme left or right 
position, he thereby connects stationary seg 
imental contact 68 with one of the outer ones 
of stationary contacts 69, which when either 
side of the reversing-switch 31 is closed con 
nects shunt field-winding S1, armature S5, 
and clutch-winding 116 across the line. I 
will suppose the operator has moved the 
switch-arm 61 to the left and will trace these 
circuits. Beginning at main-line conductor 
25 a current will flow through contacts 47 
47, conductors 25' 25", contact-plate 64, 
stationary contact 69, conductor 69", through 
clutch-winding 116, shunt field-winding S1, 
armature S5, conductor S5, brake-coil S3, 
and conductor S3 to and through contacts 
46 46 to main-line conductor 24. The 
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shunt field-winding and the armature of mo 
tor 80 will thus be energized in proportion to 
the voltage between the mains 20 21. It 
has already been shown that the current 
passing through armature 14 of motor 10 
also passes through series field-winding S2. 
The two opposing field-windings are so pro 
portioned that when the current passing 
through motor 10 is its normal starting-cur 
rent the two opposing field-windings will 
neutralize each other, and the armature 85 of 
motor S0 will remain at rest. As the arma 
ture 14 begins to rotate and to thereby reduce 
the amount of current passing through it the 
effect of series field-winding 
duced, and the shunt field-winding will ener 
gize the fields of motor 80 a sufficient amount 
to cause armature 85 to rotate in a direc 
tion to raise calm 100. This it will do 
through the mechanism already described 
and the electromagnetic clutch 110, which is 
now energized. The movement of cam 100 
causes some of resistance 70 to be short-cir 
cuited, which allows more current to pass 
through series winding 82 and motor 10. 
The effect of series winding 82 will then be 
to counteract the effect of shunt field-wind 
ing S1 to retard or stop the rotation of arma 
ture 85 or to cause it to rotate in the oppo 
site direction if the current in series field 
winding S2 is sufficiently strong. This of 
course will check the upward movement of 
calm 100 or may even cause it to be driven 
down again. As the motor accelerates this 
operation will be repeated until all of resist 
ance 70 has been cut out. The acceleration 
of motor 10 will be proportional to the load 
it is driving, which in the drawings is repre 
sented by a shafting 17, connected to the 
motor by a belt 18. It is evident that this 
arrangement will automatically control the 
supply-current to the motor in proportion to 
its acceleration and that this automatic con 
trol depends for its action upon the voltage 
supplied to the motor and upon the current 
consumption of the motor and that it does 
not act upon or materially affect the voltage 
from the source of supply 

Electric motors ER as are used on rail 
way-cars, elevators, and in similar service 
are usually capable of standing an overload. 
In such cases it is not desirable to have an ex 
cessive current in series field-winding 82 
drive armature 85 backward and cause it to 
insert more of resistance 70 in the main 
motor - circuit. To prevent this, a brake 
solenoid S3 may be provided in the main 
motor-circuit, which will pull down upon its 
core S3 and apply brake-shoe 87 to pulley 
S7 when its current reaches an amount 
greater than that necessary to neutralize the 
effect of shunt field-winding S1. This will 
prevent the armature 85 being driven back 
ward unless motor 10 is getting an excessive 
overload of current, in which case the brake 

82 will be re 

87; 87 will slip. A switch 90, arranged to 
connect contacts 91 and 92, which are con 
nected to either side of brake-coil 83 by con 
ductors 91^ and 92, may be provided to 
short-circuit coil 83 and render the brake in 
operative when desired. 

Fig. 3 is a modification of a detail of con 
struction. In this case the rod 101, which is 
actuated by pinion 114 in One direction and 
by spring 104 in the other direction, is con 
nected by a link 105 to a pivoted arm 106, 
which slides over stationary contacts 91", to 
which resistance 70' is connected, and there 
by controls the current to armature 14'. 

It is evident that an operator may insert 
more or less of resistance 69 in circuit with 
shunt field-winding 81 at will. Thus while 
he cannot increase the action of motor 80 he 
may control its action, retard it any desired 
amount, or entirely prevent its action. When 
plate 64 is moved off from contacts 69, the 
clutch 110 becomes de&nergized, as well as 
the shunt field-winding and armature of 
motor 80, and spring 104 will act to imme 
diately return cam 100 to its Original posi 
tion and to insert all of resistance 70 in the 
motor-circuit again. 

Fig. 4 illustrates another method whereby 
the motion obtained by pinion 114 and 
spring 104 may be utilized to control an elec 
tric motor. In this case rod 101 is mechan 
ically connected to shift the brushes 11’ and 
12 of a motor. 
The controlling system herein shown and 

described is applicable to alternating-current 
as well as to direct-current systems. This 
may be seen by an examination of Fig. 2, in 
which 10' designates an alternating-current 
motor and the circuits are somewhat modi 
fied to be applied to the control of such a 
motor, but which is similar to Fig. 1 in 
nearly every other respect. 
This invention is applicable to many other 

uses than those herein shown and described. 
I have shown it applied to a motor-starting 
system, as this is one of its advantageous 
SeS. 

The controlled motor may be connected to 
run elevators, cranes, mill-tables, or railroad 
cars or to any similar use where it is desir 
able to have a gradually-increasing current 
automatically applied to the motor and a 
current the amount of which may be con 
trolled by an operator, but which cannot be 
increased beyond a safe amount by his care 
lessness. It may of course also be used in 
many other connections where it is desired 
to automatically or semi-automatically con 
trol the flow of an electric current. 

It sometimes happens that in starting elec 
tric motors the fluctuations of current, due to 
cutting out of starting resistance, becomes 
considerable. A sudden inrush of current 
might cause motor 80 to drive back cam 100 
and insert the part of resistance 70 which it 

75 

85 

95 

OO 

IO 5 

IIo 

II.5 

I 25 

13o 

  



4. 834,010 

had a moment before short-circuited, and proportional in amount to the voltage of Said 
thus cause sparking at the contacts. 
portant function of brake S7 and 87 is to 
overcome this difficulty, as the effective pres 
sure of the brake is strongest at just such 
momentS. 
What I claim is 
1. A source of electrical Supply having a 

voltage practically constant in value, a cir 
cuit connected therewith, a motor arranged 
to control the current in said circuit, said 
motor having an armature, a winding for said 
armature, and two opposing field-windings, 
one of which is in shunt with said circuit and 
the other of which is in series with said cir 
cuit. 

2. A source of electrical Supply having a 
voltage practically constant in value, a cir 
cuit connected therewith, a motor arranged 
to control the current in said circuit, said 
motor having two opposing field-windings, 
one of which is energized by the Voltage of 
said source of supply and the other of which 

25 

35 

45 

is energized by the current in said circuit and 
a rotatable armature for the motor. 

3. A source of electrical supply having a 
voltage practically constant in value, a cir 
cuit connected therewith, means for varying 
the current in said circuit, a motor arranged 
to actuate the current-Varying means, said 
motor having an armature-winding, two op 
posing field-windings, One of which field 
windings is in shunt with said circuit and the 
other of which is in series with said circuit. 

4. A source of electrical Supply having a 
voltage practically constant in value, a cir 
cuit connected therewith, means for varying 
the current in said circuit, a motor arranged 
to actuate the current-varying means, said 
motor having two opposing field-windings, 
one of which is in shunt with said circuit and 
the other of which is in series with said cir 
cuit, and a rotatable armature connected to 
said current-varying means. 

5. A source of electrical supply having a 
voltage practically constant in value, a cir 
cuit connected therewith, means for varying 
the current in said circuit, a motor arranged 
to actuate the current-varying means, said 
motor having two opposing field-Windings, 
one of which is in shunt with said circuit and 
the other of which is in series with said cir 
cuit, and a rotatable armature connected to 
said current-varying means and controlled 
by the current in said field-windings. 

6. A source of electrical supply having a 
voltage practically constant in Value, a cir 
cuit connected therewith, means for varying 
the current in said circuit, a motor arranged 
to actuate the current-varying means, said 
motor having two opposing field-windings, 
one of which is in shunt with said circuit and 
the other of which is in series with said cir 
cuit, and a rotatable armature having coils, 
said coils arranged to be supplied by current 

An im Source of supply. 
7. A source of electrical supply, a circuit 

connected therewith, means for varying the 
current in said circuit, a motor arranged to 
actuate the current-varying means, said mo 
tor having two opposing field-windings, One 
of which is in shunt with said circuit and the 
other of which is in series with said circuit; 
and a rotatable armature having coils, said 
coils arranged in series with said shunt-con 
nected field-winding. 

S. A source of electrical supply having a 
voltage practically constant in Value, a cir 
cuit connected therewith, means for varying 
the current in said circuit, a motor arranged 
to actuate the current-Varying means, said 
motor having an armature and two field 
windings, one of which windings is in shunt 
with the circuit and has a tendency when en 
ergized to cause the motor to rotate in One 
direction, the other of which windings is in 
series with the circuit and has a tendency 
when energized to cause the motor-armature 
to rotate in the opposite direction. 

9. A source of electrical supply, a circuit 
connected therewith, means for varying the 
current in said circuit, a motor arranged to 
actuate the current-varying means, said mo 
tor having an armature and two field-wind 
ings, one of which windings is in shunt with 
the circuit and has a tendency when ener 
gized to cause the motor-armature to rotate 
in one direction, the other of which windings 
is in series with the circuit and has a tendency 
when energized to cause the motor-armature 
to rotate in the opposite direction, and a 
brake in series with said series field-winding 
arranged to prevent the rotation of the ar 
mature under the influence of said Series 
field-winding. 

10. A source of electrical Supply, a circuit 
connected therewith, means for varying the 
current in said circuit, a motor arranged to 
actuate the current-varying means, said 
motor having an armature and two field 
windings, one of which windings is in shunt 
with the circuit and has a tendency when 
energized to cause the motor-armature to ro 
tate in one direction, the other of which 
windings is in series, with the circuit and has 
a tendency when energized to cause the 
motor-armature to rotate in the opposite 
direction, a brake in series with said Series 
field-winding arranged to prevent the rota 
tion of the armature under the influence of 
said series field-winding, and means arranged 
to render said brake inoperative. 

11. A source of electrical supply, a circuit 
connected therewith, means for varying the 
current in said circuit, a motor arranged to 
actuate the current-varying means, said 
motor having an armature and two field 
windings, one of which windings is in shunt 
with the circuit and has a tendency when 
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energized to cause the motor-armature to ro 
tate in one direction, the other of which 
windings is in series with the circuit and has 
a tendency when energized to check the ro 
tation of the motor-armature under the in 
fluence of the shunt field-Winding. 

12. A source of electrical supply having a 
voltage practically constant in Value, a cir 
cuit connected therewith, means for Varying 
the current in said circuit, a motor arranged 
to actuate the current-Varying means, said 
motor having a rotatable armature of lami 
nated magnetic material, a field of laminated 
magnetic material and two opposing fiel 
windings, one of which is in shunt with said 
circuit and the other of which is in series 
with said circuit. 

13. A source of electrical supply, a circuit 
connected therewith, means for varying the 
current in said circuit, a motor having two 
opposing field-windings, One of which is in 
shunt, with the circuit and the other of which 
is in series with the circuit, and a rotatable 
armature; and a magnetic clutch arranged 
to connect said armature to said current 
varying means. 

14. A source of electrical Supply, a circuit 
connected therewith, means for Varying the 
current in said circuit, a motor having two 
opposing field-windings, one of which is in 
shtint with the circuit and the other of which 
is in series with the circuit, and a rotatable 
armature having coils; and a magnetic 
clutch having an exciting-coil, said clutch ar 
ranged to connect said armature to said Cur 
rent-varying means; said shunt field-Wind 
ing, armature-coils and clutch-exciting coil 
being in series with each other. 

15. A source of electrical supply, a circuit 
connected there with, a motor arranged to 
control the current in said circuit, said motor 
having an armature-winding two opposing 
field-windings, one of which field-Windings is 
in shunt with said circuit, the other of which 
is in series with said circuit, and manually 
actuated means for controlling Said motor. 

16. A source of electrical Supply, a circuit 
connected therewith, means for varying the 
current in said circuit, a motor arranged to 
automatically actuate the current-Varying 
means in proportion to the current in Said 
circuit and the voltage of said source of Sup 
ply, said motor having two opposing field 
windings, one of which is in series. With Sai 
circuit, the other of which is in shunt, with 
said circuit, a rotatable armature and a 
manually-operated switch arranged to con 
trol the action of Said motor. 

17. A source of electrical Supply having a 
Voltage practically constant in value, an elec 
tric circuit, an opposition element therein, 
and an electric motor arranged to automatic 
ally remove the opposition element from the 
circuit, said motor having two Opposing 
field-windings, one of which is in shunt With 

5 

Said circuit, the other of which is in series 
With the circuit, and a rotatable armature. 

18. A source of electrical Supply having a 
Voltage practically constant in value, an elec 
tric circuit, an opposition element therein, 
mechanical means for controlling the oppo 
sition element, a motor having a revoluble 
airmature connected to said mechanical con 
trolling means, said motor having two op 
posing field-Windings, one of which is in 
shunt, with said circuit and the other of which 
is in series with said circuit. 

19. An electric circuit, an opposition ele 
ment therein, mechanical means for control 
ling the opposition element, an electric motor 
having a revoluble armature, and an electro 
magnetic clutch arranged to connect and dis 
connect said armature to and from Said me 
chanical controlling means, said motor hav 
ing two opposing field-windings, one of which 
is in shunt with said circuit and the other of 
which is in series with said circuit. 

20. A source of electrical supply having a 
Voltage practically constant in Value, a mo 
tor, means for automatically controlling the 
acceleration of the motor, said means com 
prising a secondary motor having two oppos 
ing field-windings, one of which is in shunt 
with said first motor and the other of which 
is in series with Said first motor, and a rota 
table armature. 

21. A source of electrical supply having a 
Voltage practically constant in Value, a mo 
tor, a starting-switch therefor, means for au 
tomatically controlling the acceleration of 
the motor, said means comprising a second 
alry motor having a rotatable armature and 
two opposing field-windings, one of which is 
in shunt with said first motor and the other 
of which is in series with said first motor. 

22. A motor, a reversing-Switch therefor, 
means for automatically controlling the ac 
celeration of the motor, said means compris 
ing a secondary motor having two opposing 
field-windings, one of which is in shunt with 
said first motor and the other of which is in 
series with said first motor. 

23. A motor, an electrically-actuated re 
versing-switch therefor, means for automat 
ically controlling the acceleration of the mo 
tor, said means comprising a secondary no 
tor having two opposing field-windings, One 
of which is in shunt with said first motor and 
the other of which is in series with said first 
motor, and a manually-operated Switch ar 
ranged to control the reversing-switch. 

24. A motor, an electrically-actuated re 
versing-switch therefor, means for automat 
ically controlling the acceleration of the mo 
tor, said means comprising a secondary mo 
tor having two opposing field-Windings, One 
of which is in shunt with said first motor and 
the other of which is in series with said first 
Imotor. 

25. A motor, an opposition element in the 
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motor-circuit, means for gradually cutting 
said opposition element out of the motor-cir 
cuit in proportion to the acceleration of the 
motor, said means comprising a secondary 
motor having two opposing field-windings, 
One of which is in shunt with said first motor, 
and the other of which is in series with said 
first motor. 

26. A motor, an electrically-actuated re 
versing-switch therefor, an opposition ele 
ment in the motor-circuit, means for gradu 
ally cutting said opposition element out of 
the motor-circuit in proportion to the acceler 
ation of the motor, said means comprising a 
Secondary motor having two opposing field 
windings, one of which is in shunt with said 
first motor, and the other of which is in series 
with said first motor, and a manually-oper 
ated Switch arranged to control the reversing 
switch. 

27. A motor, an electrically-actuated re 
versing-switch therefor, an opposition ele 
ment in the motor-circuit, means for gradu 
ally cutting said opposition element out of 
the motor-circuit in proportion to the acceler 
ation of the motor, said means comprising a 
Secondary motor having two opposing field 
windings, one of which is in shunt with said 
first motor, and the other of which is in series 
with said first motor, and a manually-oper 
ated switch arranged to control the reversing 
Switch and to retard the action of the second 
ary motor at will. 

2S. A motor, a resistance in the motor-cir 
cuit, mechanical means arranged to short 
circuit the resistance in a number of steps, a 
secondary motor having a revoluble arma 
ture connected to said mechanical means, 
Said Secondary motor having two opposing 
field-windings, one of which is in shunt with 
said first motor, the other of which is in series 
with said first motor. 

29. A motor, a resistance in the motor-cir 
cuit, mechanical means arranged to short 
circuit the resistance in a number of steps, a 
Secondary motor having a revoluble arma 
ture, an electromagnetic clutch arranged to 
connect said armature to said mechanical 
means, said Secondary motor having two op 
posing field-windings, one of which is in shunt 
with Said first motor, the other of which is in 
series with said first motor. 

30. A motor, a resistance in the motor-cir 
cuit, mechanical means arranged to short 
circuit said resistance in a number of steps, a 
Secondary motor arranged to actuate said 
mechanical means in One direction, an elec 
tromagnetic clutch for connecting or discon 
necting the secondary motor to or from said 
mechanical means, and a spring for actuating 
the mechanical means in the opposite direc 
tion, said secondary motor having two op 
posing field-windings, one of which is in 
shunt with said first motor and the other of 
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31. A motor, an electrically-actuated re 
versing-switch therefor, a resistance in the 
motor-circuit, mechanical means arranged to 
short-circuit said resistance in a number of 
steps, a secondary motor arranged to actuate 
said mechanical means in One direction, an 
electromagnetic clutch for connecting or dis 
connecting the secondary motor to or from 
said mechanical means, a spring for actuat 
ing the mechanical means in the opposite di 
rection, said secondary motor having two 
opposing field-windings, one of which is in 
shunt with said first motor and the other of 
which is in series with said first motor, and a 
manually-operated switch arranged to con 
trol the reversing-switch, the electromagnetic 
clutch and the action of the secondary motor. 

32. A motor, a reversing-switch therefor, 
electromagnets having laminated frames, for 
the reversing-switch, a resistance in the mo 
tor-circuit, mechanical means arranged to 
short-circuit the resistance in a number of 
steps, a secondary motor having a revoluble 
armature connected to said mechanical 
means, said secondary motor having two op 
posing field-windings, one of which is in 
shunt with said first motor, the other of 
which is in series with said first motor. 

33. A motor, a reversing-switch therefor, 
electromagnets having laminated frames, for 
the reversing-switch, a resistance in the mo 
tor-circuit, mechanical means arranged to 
short-circuit the resistance in a number of 
steps, a secondary motor having a revoluble 
armature connected to said mechanical 
means, said secondary motor having fields of 
laminated magnetic material and two oppos 
ing field-windings, one of which is in shunt 
with said first motor, the other of which is 
in series with said first motor. 

34. A motor, a reversing-switch therefor, 
electromagnets having frames and cores of 
laminated magnetic material for the revers 
ing-switch, a resistance in the motor-circuit, 
mechanical means arranged to short-circuit 
the resistance in a number of steps, a second 
ary motor having a revoluble armature con 
nected to said mechanical means, said second 
alry motor having fields of laminated mag 
netic material and two opposing field-wind 
ings, One of which is in shunt with said first 
motor, the other of which is in series with 
said first motor. 

35. A motor, a reversing-switch therefor, 
electromagnets having frames and cores of 
laminated magnetic material, for the revers 
ing-switch, a resistance in the motor-circuit, 
a mechanical device arranged to short-cir 
cuit the resistance in a number of steps, a 
Secondary motor arranged to actuate said 
mechanical device in one direction, an elec 
tromagnetic clutch for connecting or discon 
necting the secondary motor to or from said 
mechanical device, a spring arranged to actu 
ate the mechanical device in the opposite di 
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rection; Said Secondary motor having fields having an armature and an armature-wind 
of laminated magnetic material and two op 
posing field-windings, one of which is in 
shunt with said first motor, the other of 
which is in series with said first motor; and a 
manually-operated Switch arranged to con 
trol the reversing-switch, the electromagnetic 
clutch and the action of the secondary motor. 

36. A source of electrical Supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having an armature with a winding, a field 
winding on the motor, said armature-wind 
ing and field-winding being in shunt with the 
circuit, another field-winding on the motor 
in series with said circuit, said field-windings 
being arranged to create a variable magnetic 
field in the motor varied in strength and di 
rection according to the current in said cir 
cuit and the voltage across said circuit. 

37. A source of electrical Supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having an armature with a winding, a field 
winding on the motor, said armature-wind 
ing and field-winding being in shunt with the 
circuit, said shunt-winding being arranged 
to create a magnetic field in the motor, pro 
portional in strength to the Voltage across 
the circuit, another field-Winding on the mo 
tor in series with the circuit, and arranged to 
neutralize the effect of the shunt field-wind 
ing in proportion to the current passing 
through said circuit. 

38. A source of electrical supply, a circuit 
connected there with, a motor arranged to 
control the current in said circuit, said motor 
having a revoluble armature, an armature 
winding, a field-winding in shunt with said 
circuit, and a field-winding in series with said 
circuit; said field-windings being arranged to 
oppose each other's influence on the speed 
and direction of rotation of the armature. 

39. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having a revoluble armature having a wind 
ing, and two opposing field-Windings, and 
means for charging said armature - winding 
and said two field-windings simultaneously. 

40. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having a revoluble armature having a wind 
ing, and two opposing field-Windings, and 
means for charging said armature-winding 
and said two field-windings simultaneously 
from the source of supply, the connections of 
said motor-windings being SO arranged that 
the speed and direction of rotation of the ar 
mature is automatically controlled by varia 
tion of current in the circuit. 

41. A source of electrical supply, a circuit 
connected there with, a motor arranged to 
control the current in said circuit, said motor 

ing, and two opposing field-windings, one of 
which is EP by a current of practically 
constant value, the other of which is excited by a variable current passing through said 
circuit. 

42. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having an armature and an armature-Wind 
ing, and two opposing field-windings, one of 
which is excited by a current of practically 
constant value, the other of which is excited 
by a variable current passing through said 
circuit, the magnetic effect of said two fields 
being arranged to control the speed and di 
rection of rotation of the motor-armature. 

43. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having an armature and an armature-wind 
ing, and two opposing field-windings, one of 
which is excited by a current of practically 
constant value, the other of which is excited 
by a variable current passing through said 
circuit, the magnetic effect of said two fields 
being arranged to control the speed and di 
rection of rotation of the motor-armature, 
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all of said windings being arranged to be 
charged simultaneously, one of said field 
windings being arranged to oppose the effect 
of the other field-winding in proportion to 
the Variation of current in the circuit. 

44. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control the current in said circuit, said motor 
having an armature, an armature-winding, 
and two field-windings, the armature-Wind 
ing and One of the field-windings being con 
nected in series, and of comparatively high 
resistance, the other field-winding being of 
comparatively low resistance, said windings 
arranged to be charged simultaneously, One 
of said field-windings being arranged to op 
pose the effect of the other field-winding in 
proportion to the variation of current in the 
circuit. 

45. A source of electrical Supply, a motor 
connected therewith, means for automatic 
ally controlling the current supplied to the 
motor in proportion to its own acceleration, 
said means comprising a secondary motor ar 
ranged to actuate the current-controlling 
means, said secondary motor having an ar 
mature-winding and two opposing field 
windings, and means for simultaneously 
charging said windings and said controlled 
motor from the source of Supply. 

46. A source of electrical supply, a motor 
connected therewith, means for automatic 
ally controlling the current supplied to the 
motor in proportion to its own acceleration, 
said means comprising a secondary motor ar 
ranged to actuate the current-controlling 
means, said secondary motor having an ar 
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mature-winding and two opposing field 
windings, and means for simultaneously 
charging said windings and said controlled 
motor from the source of supply, and a man 
ually-operated switch arranged to control the 
current through the armature-winding and 
One of the field-windings of said secondary 
motor. 

47. A source of electrical supply, a motor 
connected therewith, a starting - switch, 
means for controlling the current supplied to 
the motor, a secondary motor mechanically 
connected to the current-controlling means, 
said secondary motor having ain armature 
winding and a field-winding in shunt with 
said first motor, a second Winding in series 
with the first motor and arranged to oppose 
the effect of the shunt-Winding, and contacts 
in said starting-switch arranged to sinnulta 
neously connect both motors with the source 
of supply. 

4S. A source of electrical supply, a motor 
connected therewith, an electrically-operated 
reversing-switch, means for controlling the 
current supplied to the motor, a secondary 
motor mechanically connected to the cur 
rent-controlling means, said secondary mo 
tor having an armature-winding and a field 
winding in shunt with said first motor, a sec 
ond winding in series with the first motor and 
arranged to oppose the effect of the shunt 
winding, contacts in said starting-switch ar 
ranged to simultaneously connect both mo 
tors with the source of supply, and a manu 
ally-operated switch arranged to control the 
starting-switch and the armature - winding 
and shunt field-winding, and to reduce the 
current in said windings at will. 

49. A source of electrical supply, a circuit 
connected therewith, electromagnetic means, 
comprising a revoluble armature arranged 
to control the current in said circuit, a brake 
arranged to check the operation of said 
means, the pressure of said brake being pro 
portional in strength to the amount of cur 
rent in said circuit. 

50. A source of electrical supply, a circuit 
connected therewith, electromagnetic means 
comprising a revoluble armature arranged 
to control the current in said circuit, an elec 
trically-actuated brake arranged to mechan 
ically act upon and thereby control the speed 
of said armature, a circuit for said brake, 
said circuit being in series with the controlled 
circuit. 

51. A source of electrical supply, a motor 
connected therewith, means for varying the 
current in said motor, electromagnetic means 
comprising a rotatable armature arranged to 
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automatically actuate the current-varying 
means in proportion to the acceleration of 
the motor, and a brake arranged to control 
the electromagnetic means, the controlling 
effect of said brake being proportional in 
strength to the current in the motor-circuit. 

52. A source of electrical supply, a motor 
connected there with, means for automatic 
ally controlling the current in said motor in 
proportion to its own acceleration, electro 
magnetic means arranged to actuate the cur 
rent-controlling means, an electrically-actu 
ated brake, a circuit for said brake, said 
brake-circuit being in series with the motor 
circuit and arranged to affect the action of 
the electromagnetic controlling means. 

53. A source of electrical supply, a circuit 
connected therewith, a motor arranged to 
control said circuit, said motor having a rev 
oluble armature and an armature - winding 
and two field-windings of different current 
carrying capacities, the winding of the least 
current-carrying capacity being supplied by 
current from a shunt-circuit, and arranged to 
cause the armature to rotate in one direction, 
the field-winding of the greatest current-car 
rying capacity being arranged to oppose such 
direction of rotation in proportion to the fluc 
tulation and current consumption in said cir 
cuit. 

54. A source of electrical supply, a circuit 
connected there with, a motor arranged to 
control the circuit, said motor having a rota 
table armature and an armature-winding, 
and a field of laminated magnetic material, 
adapted for direct or alternating currents, 
and having two opposing field-windings of 
different current-carrying capacities, one of 
said field-windings being in shunt with the 
circuit, the other of said windings being in 
series with the circuit. 

55. An electrical controller adapted for di 
rect. Or alternating currents, said controller 
comprising an electrically-actuated revers 
ing-switch, magnets having fields of lami 
nated magnetic material for said reversing 
Switch; and a motor having fields of lami 
nated magnetic material and a shunt-Wind 
ing upon said fields, and a series winding also 
upon sidfields, and arranged to oppose said 
shunt-winding. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

DAVID LARSON. 
Witnesses: 

ADRIAN M. PoTTER, 
ERNEST W. MARSIIALL. 
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