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To all whom, it may concern: 
Be it known that II, CARL ALRIK JACOB 

soN, a citizen of the United States, residing 
at Chicago, in the county of Cook and State 
of Illinois, have invented certain new 
and useful Improvements in Controllers, of 
which the following is a specification. 
This invention relates to apparatus for 

starting, stopping and reversing electric mo 
to's, the apparatus being arranged so that 
the current is gradually impressed upon the 
motor when starting or reversing. 
The present embodiment is especially de 

signed for use in connection with motors 
which must be frequently started, stopped 
and reversed, such as the motors of electri 
cally-driven elevators. 

In the accompanying drawings, Figure 1 
is an elevation of a controller embodying 
the features of my invention, the electrical 
connections being indicated diagrammati 
cally. Fig. 2 is a detail view of one of the 
switches comprised in the controller. Fig. 
3 is a view of another form of switch em 
ployed in the controller. Fig. 4 is a frag 
mental sectional detail of still another form 
of switch used in the controller. Figs. 5 
and 6 are fragmental detail views of the 
means for operating certain of the switches. 
The controller comprises two switches A. 

and B which control the circuit for operat 
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ing the motor in one direction, say, in the 
forward direction: two switches C and I) 
controlling the circuit for operating the mo 
tor in a reverse direction; a switch E which 
controls the circuits by means of which the 
switches A B C D are operated: switches 
* G H J by means of which resistance is 
cut into and out of the motor circuits; a 
solenoid for operating switches E. F. G. H. J. 
K; and a Switch K for cutting resistance 
into and out of the solenoid circuit. All of 
the Switches are preferably suitably sup 
ported upon a slab IL of slate, marble. or 
other suitable insulating material. 
The construction of the switch A is illus 

trated in Fig. 2. Said switch comprises an 
arm 1 which is pivoted at 2 to a bracket 3 
fixed to the slab L. Said arm carries con 
tacts 4 and 5 arranged to engage contacts 
6 and 7, respectively, mounted upon the 
slab. The contacts are preferably formed 

of carbon. Preferably one pair of contacts 
is yielding. 
tacts 4 and 5 as being slidably mounted in 
sleevés 8 on the arm 1 and as being con 
nected by a bridge or yoke 9. Fixed to the 
yoke 9 is a pin 10 extending loosely through 
the arm 1, a coiled spring 11 surrounding 
Said pin and bearing against the adjusting 
nut 12 and the arm 1. Said spring tends to 
move the yoke to hold the contacts 4 and 5 
forward, as shown in Fig. 2. Conducting 
strips 13 serve to insure good electrical con 
nection between the contacts and the bracket 
3. Upon the slab L is mounted a contact 14 
herein shown as yieldable, which contact is 
arranged to be engaged by the arm 1. 
Gravity, in this instance, is depended upon 
to swing the arm 1 in the direction to sepa 
rate the contacts. 
opposite direction into circuit-closing posi 
tion by means of an electromagnet 15 of 
which the arm 1 forms the armature. 

16 is a pin fixed with relation to the 
bracket 3 and extending loosely through the 
arm i, said pin carrying an adjustable stop 
17 for limiting the gravitating movement 
of the arm. . . 

In order to lock the switch against acci 
dental closing movement I provide a detent 
18 pivoted at 19 and adapted to lie in the 
path of the closing movement of the arm. 
A spring 20 tends to hold the detent 18 in 
operative position. The detent is arranged 
to be moved into inoperative position by the 
electromagnet 15. 
The switch IB is similar in construction to 

the switch A, except that there are no con 
tacts corresponding to the contacts 5, 7 and 
14. The switches C and D are similar in 
construction to the switches B and A, re 
spectively. 
The general construction of the switches 

F G H J K is shown in Fig. 3. Each of 
said switches comprises an arm 21 pivoted 
at 22 and carrying two yielding contacts 
23 and 24 arranged to coóperate with con 
tacts 25 and 26, respectively, upon the slab 
L. Conducting strips 27, 28 and 29 insure 
good electrical communication between the 
contacts 23 and 24 and the brackets 30. 
The arrangement of the contacts is such 
that the contacts 24 26 will meet and close 

Said arm is swung in the 

I have herein shown the con- . 
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a circuit before the contacts 23 25 come into 
engagement with each other. 
The switch E is generally similar to the 

switches F GHJ K, the switch E, however, 
having in place of the contacts 24 and 26, 
the contacts shown in Fig. 4. The contact 
31 is carried by the arm 21, and the contacts 
32, 33, 34 are mounted on the slab and are 
adapted to come in contact with each other 
when the arm 21 is swung to close the switch. 
The Switches A B C D are electrically op 

erated by means of the electromagnets 15, 
while the switches E. F. G H J K in this 
instance are mechanically operated. In the 
embodiment herein shown, the means for op 
erating the switches EFG H J K comprises 
a rock shaft 35 having fixed thereon cams 

Each of said cams is 
arranged to bear upon a suitable portion 
of or a part carried by an arm 21, as an anti 
friction roller 42. The cams are so fixed 
upon the shaft that the cams 36 and 41 will 
hold their Switches E. and K closed when 
the switches F. G H J are open, and so that 

3 when the shaft is rocked the switches will 
be operated in the following order: The 
switch E is opened, the switches F. G H J 
closed successively in the order in which they 
are named, and the switch K opened. The 
shaft 35 occupies the same position in Figs. 
3 and 6 that it does in Fig. 5. In Figs. 3 and 
6 I have indicated in dotted lines the rela 
tive positions of the high points of the calls. 
The camshaft 35 is arranged to be rocked 

by means herein shown as a solenoid 43 
comprising a coil 44 and a core 45, said core 
being suitably connected to the shaft, as by a 
forked arm 46. . In order to retard or 
cushion the movements of the core 45 a. 
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dashpot 47 of any preferred construction 
may be provided. 
A resistance 48 of any suitable construction 

is arranged to be included in the motor cir 
cuit at times by a wire 48 leading to the 
contact 25 of the switch F; a wire 49 lead 
ing to the contact 26 of the switch G.; a wire 
50 connected to the contact 25 of the switch 
G; a wire 51 connected to the contact 26 of 
the switch H; a wire 52 connected to the 
contact 25 of the switch H; a wire 53 at 
tached to the contact 26 of the switch J; and 
a wire 54 leading to the contact 25 of the 
switch J. The wires 48 to 54 are so at 
tached to the resistance that various por 
tions of the resistance will be included in 
the circuit, depending upon which wire car 
ries the current, wire 48 including all of the 
resistance, and wires 49, 50, 51, 52 and 53 including progressively less amounts of re 
sistance. A suitable circuit-opener and 
closer located at any preferred point, is in 
dicated diagrammatically at 55, the movable 
switch member 56 being adapted to engage 
the relatively stationary contacts 57 58. 
When the controller is used in connection 

followin 
switch 

1,100,184 

with elevator motors, the switch 55 will be 
located on the elevator car, said switch being 
arranged for manual actuation by the op 
erator in the car. The movable contact 
member 56 is connected to the line switch 
59 or other suitable source of electrical 
energy by a wire 60, said wire being con 
nected with the brackets 30 of the switches 
FGHJK as indicated in Fig. 1. The con 
tact member 57 is connected to the electro 
magnet 15 of the switch C by a wire 61. 
The electromagnets of the switches C and 
D are connected by a wire 62, and the elec 
tromagnet of the switch D is connected to 
one of the contacts 32 33 34 of the switch E, 
say, the contact 32, by a wire 63. The con 
tact 58 of the switch 55 is connected to the 
electromagnet 15 of the switch B by a wire 
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64. The electromagnets 15 of the switches 
A and B are connected by a wire 65, the 
electromagnet of the switch A being con 
nected to the contact 33 of the switch E by 
a wire 66. The motor is indicated at 67, 
and an electrical means for braking the 
motor to stop it promptly is diagrammati 
cally represented at 68. 
When the switch member 56 occupies an 

intermediate position the motor circuit is 
interrupted and the motor is at rest, switches 
E and K being closed and all the other 
switches A B C D F, G H J being open. 
When the switch member 56 is moved into 
engagement with the contact 58, the fol 
lowing circuit is closed: line switch 59, wire 
71, contact 6 of switch A, wire 70, contact 6 
of switch D, wire 69, contact 34 of switch 
E, contact 33 of switch E, wire 66, electro 
magnet 15 of switch A, wire 65, electromag 
net 15 of switch B, wire 64, contact 58, 
switch member 56, and wire 60 to line switch 
59. The electromagnets of the switches AB 
are thus energized, closing said switches, and 
thereby establishing the following circuit: 
line switch 59, wire 71, contacts 6 and 4 of 
switch A, the arm 1 of said switch, contacts 
5 and 7 of said switch, wire 72, solenoid coil 
44, wire 73, contact 26 of switch K, contact 
24 of switch K, arm 21 of said switch, 
bracket 30 of switch K, and wire 60 to line 
switch 59. The solenoid 43 is thereby ener 
gized and the shaft 35 rocked. The first 
one of the shaft-controlled switches to be op 
erated is the switch E, which switch is 
opened, thereby separating the contacts 33 
34. The circuit of the electromagnets 15. 
of the switches AB, however, is not thereby 
broken, for said electromagnets are con 
nected by the wire 75 to the contact 14 of the 
switch A, and the current flows through the 

path: line switch 59, wire 71 
wire 75, electromagnet 15 of 

switch A, wire 65, electromagnet 15 of 
switch B, wire 64, contact 58, switch mem 
ber 56, wire 60, to line switch 59. 
The second shaft-controlled switch to be 
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operated is switch F, which switch is closed, 
thereby closing a circuit through the motor 
as follows: line switch 59, wire 71, contacts 
6 and 4 of switch A, arm 1 and bracket 3 
of switch A, wire 76, wire 77, motor 67, wire 
78, wire 79, bracket 3 and arm 1 of switch 
B, contacts 4 and 6 of switch B, wire 80, 
contact 6 of switch C, wire 81, wire 54, the 
entire resistance 48, wire 48, contacts 25 
and 23 of switch F, arm 21 and bracket 30 
of switch F, wire 60 to line switch 59. The 
motor 67 is thereby placed in operation. 
The next switch to be operated is that 
formed by the contacts 24 26 of switch G, 
which contacts close before the contacts 23 
25 are placed in engagement with each other. 
When the contacts 24 26 close, the current 
flows through wire 49, contacts 26 24 and 
arm 21 of switch G instead of through the 
resistance between wires 49 and 48, wire 
48°, switch F, and said resistance thereby 
being cut out of the motor circuit. Simi 
larly when the contacts 23 25 of switch G 
close, the current flows through wire 50 in 
stead of through wire 49, thereby cutting 
out still more resistance. This switch. H. - 
the next one to be operated-in like man 
ner cuts out, in succession, two portions of 
the resistance 48. The next switch to be 
operated-switch J-first closes a circuit 
through wire 53 and contacts 26 24 and arm 
21 of said switch, and then closes a shunt 
around the resistance 48 as follows: wire 
81, contacts 25 23, arm 21 and bracket 30 
of switch J and wire 60. The next and last 
switch to be operated is the switch K, said 
switch being opened. The apparatus will 
now be in the condition shown in Fig. 1, 
the live circuits being indicated by heavy 
lines, and the dead circuits by light lines. 
The means by which the brake is operated 

to release the motor for operation may now 
be considered. To illustrate the method of 
operation the part 68 may be assumed to be 
an electromagnet which, when energized, re 
leases the brake. One terminal of the wind 
ing for said electromagnet is connected to 
the contact 25 of the switch Kby à wire 82, 
and said contact is connected through the 
resistance 83 to the bracket 30 of said switch 
K. The other terminal of the magnet wind 
ing is connected to contact 7 of switch D 
by a wire 84, said contact being connected 
to the corresponding contact of the switch 
A by a wire 85. When the switch member 
56 is placed in engagement with the contact 
58 and the switch. A closed, the following 
circuit through the electromagnet 68 is es 
tablished: line switch 59, wire 71, contacts 
6 and 4 of switch A, arm 1 of said switch, 
contacts 5 and 7 of said switch, wire 85, con 
tact 7 of switch D, wire 84, magnet 68, wire 
82, contacts 25 and 23 of switch K, arm 21 
and bracket 30 of said switch K, and wire The electromagnet 

68 is thereby energized to release the motor 
brake. When the switch K is finally 
opened, the brake circuit is still maintained 
through the resistance 83. Contact 26 and 
bracket 30 of switch K are connected by a 
resistance 74, which remains in series with 
the solenoid coil 43 when the switch K is 
opened. When the circuit-closer 55 is placed 
in open position, all the circuits are broken, 
the electromagnets de&nergized, the brake 
applied to the motor, and the shaft 35 turned 
by the gravitating movement of the core 45. 
into the position it is shown to occupy in 
Figs. 3, 5 and 6. 
When it is desired to reverse the direc 

tion of rotation of the motor, the switch 
member 56 is placed in engagement with 
the contact 57, thereby closing the following 
circuit: line switch 59, wire 71, contact 6 of 
the switch A, wire 70, contact 6 of the switch 
D, wire 69, contacts 34, 33 and 32 of switch 
E, wire 63, electromagnet 15 of switch. D. 
wire 62, electromagnet 15 of switch C, wire 
61, contact 57, switch member 56, wire 60 
and line switch 59. The electromagnets of 
the switches C D are thus energized, closing 
said switches and thereby establishing the 
following circuit: line switch 59, wire 71, 
contact 6 of switch A, wire 70, contacts 6 
and 4 of switch D, arm 1 of switch D, con 
tacts 5 and 7 of switch D, wire 85, contact 
of switch A, wire 72, solenoid 44, wire 73, 
contact 26 of switch K, contact 24 of switch 
K. arm 21 of said switch, bracket 30 of 
switch K, and wire 60 to line switch 59. 
The solenoid 43 is thereby energized, and 
the switches E. F. G H J K operated as be 
fore described. The wire 86 serves a pur 
pose similar to that of wire 75. The current 
path closed through the motor by the co 
operative action of the switches D and J 
may be traced as follows: line switch 59, 
wire 71, wire T0, switch D, wire 78, motor 
67, wire 77, switch C, wire 81, switch J, wire 
60, to line switch 59. 

It will be seen that when the circuits 
hereinbefore described have been broken, as 
at 56, they cannot again be closed except 
through the switch E. If, therefore, the 
core of the solenoid 43 should fail to come 
down after the switch 56 is opened, the clos 
ing of said switch on either side will not 
start the motor because the starting circuits 
for all of the electromagnets 15 are open at 
E, and the switches A B or C D therefore 
cannot be closed. The switch E is closed 
only when the core of the solenoid 43 is in 
its lowermost position and, as is apparent, 
the motor therefore cannot be started unless 
all of the resistance 48 is in the motor 
circuit. . 

It will be understood that the motor may 
be of any ordinary or preferred construc 
tion. The function of the switch K is to cut 
in and out the resistances 74 and 83, more 
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current being required initially to operate 
the solenoid 43 and the electromagnet 68 
than to hold the switches E. F. G H J K in 
the position shown in Fig. 1 and to hold the 
brake in the release position. Blow-out coils 
87 may be provided, if desired, and may be 
connected in circuit in any suitable manner. 

I would have it understood that the in 
vention is not limited to the details herein 
set forth, for various modifications will 
occur to those skilled in the art. 

I claim as my invention: 
1. In a motor controller, in combination, 

two circuits each including two electromag 
nets, a switch for opening and closing either 
of said circuits, two reversing switches asso 
ciated with each of said circuits on opposite 
sides of the motor, each pair of said Switches 
being arranged to be closed by a pair of said 
electromagnets, the respective pairs of said 
switches being arranged to connect up the 
motor in their circuits to run in opposite di 
rections, a resistance arranged to be included 
in circuit with the motor, a series of switches 
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connected to said resistance and adapted to 
gradually cut out the resistance from the 
motor circuit, a solenoid and connections for 
successively operating said switches, and a 
circuit through said solenoid adapted to be 
closed by either of the two pairs of reversing 
switches. s 

2. In a motor controller, in combination, 
two circuits each including two electromag 
nets, a switch for opening and closing either 
of said circuits, two reversing, Switches asso 
ciated with each of said circuits on opposite 
sides of the motor, each pair of Said Switches being arranged to be closed by a pair of Said 
electromagnets, the respective pairs of said 
switches being arranged to connect up the 
motor in their circuits to run in opposite di 
rections, a brake magnet adapted to be op 
erated upon the closing of either of the two 
pairs of reversing switches, a resistance ar 
ranged to be included in circuit with the 
motor, a plurality of switches connected to 
said resistance and arranged to gradually 
cut out portions thereof from the motor cir cuit, a cam shaft for successively operating 
said switches, and a solenoid arranged to 
rock said camshaft, said solenoid being in 
cluded in a circuit which is completed by the 
closing of either of the two pairs of re 
versing switches. 

3. The combination of a load circuit: a 
resistance in said circuit; a series of switches 
connected to said resistance and adapted to 
cut out portions thereof; a solenoid and con 
nections for successively operating said 
switches; a circuit including said solenoid; 
a brake-operating electromagnet; a circuit 
including said brake magnet; a second and a 
third resistance; and a switch operable by 
said solenoid for inserting said second and 
third resistances in the solenoid circuit and 

1,100,184. 

the brake magnet circuit respectively after 
all of the first mentioned switches have been 
operated. 

4. In a controller, the combination of a 
switch controlling the supply of current to 
the load, electromagnetic means for closing 
said Switch, a resistance, means for cutting 
said resistance into and out of the load cir 
cuit, means normally lying in position to 
obstruct the closing movement of said 
switch, said obstructing means being with 
drawable from operative position by said 
electromagnetic means when the latter is 
energized, and means acting to prevent 
energizing of said electromagnetic means 
until said resistance is included in the load 
circuit. 

5. In a controller, the combination of a 
switch controlling the supply of current to 
the load, a resistance, a solenoid, means actu 
ated by said solenoid for cutting said resist 
ance into and out of the load circuit, and 
means movable into position to obstruct the 
closing of said switch when the parts of said 
Solenoid have failed to resume their normal 
position upon the breaking of the solenoid 
circuit. 

6. In a controller, the combination of a 
switch controlling the flow of current to the 
load, a resistance, means for cutting said re 
sistance into and out of the load circuit, a 
detent preventing said switch from closing 
until said resistance is included in the load 
circuit, and electromagnetic means for clos 
ing said Switch and withdrawing said de 
tent from operative position, the last men 
tioned means being under the control of said 
resistance cutting means. 

7. In a controller, the combination of a 
switch controlling the flow of current to the 
load, an electromagnet for closing said 
Switch, a resistance, a solenoid, means actu 
ated by said solenoid for cutting said resist 
ance into and out of the load circuit, and a 
detent actuated by said electromagnet when 
the latter is energized, but normally prevent 
ing said switch from closing when the parts 
of said solenoid have failed to resume their 
normal position with all of said resistance 
cut into the load circuit. 

8. The combination of two parallel cir 
cuits each having a pair of electromagnets 
therein; a manually-operated switch for al 
ternately closing said circuits; two motor 
circuits for driving a motor in opposite di 
rections; two switches in each of said mo 
tor circuits at opposite sides of the motor, 
the last mentioned switches being operable 
by said electromagnets to alternately close 
said motor circuits; a switch E adapted to 
break both of the first mentioned circuits, 
the first mentioned switches closing circuits 
through said electromagnets: a resistance; 
a series of switches for cutting said resist 
ance into and out of the motor circuit; and 

7 C 

75 

80 

85 

95 

10C 

105 

O 

5 

120 

125 

30 



0 

5 

20 

25 

30 

35 

40 

45 

1,100,184. 

a solenoid and connections for opening the 
switch E and successively closing said se 
ries of switches, the switch E being held 
open when all of said resistance has been 
cut Out. 

9. In a controller, the combination of an 
electric circuit; a resistance connected with 
said circuit; a series of switches each carry 
ing a plurality of pairs of contacts, one con 
tact of each pair being connected to a point 
along said resistance and the other contact 
being connected to said circuit; and means 
for successively operating said switches to 
gradually cut said resistance out of said cir 
cuit, the pairs of contacts of said switches 
meeting one at a time. 

10. In a controller for elevator motors, in 
combination, a switch controlling the flow of 
current to the motor, an electromagnet for 
operating said switch, a switch adapted to 
close a circuit through said electromagnet, a 
manually operated switch for opening and 
closing said circuit, the first mentioned 
switch being adapted to close a circuit 
through said electromagnet, a resistance, 
and a solenoid and connections for cutting 
said resistance into and out of the motor cir 
cuit, said connections being adapted to open 
the second mentioned switch, said switchbe 
ing held open when all of said resistance has 
been cut out. 

11. In a controller, in combination, a 
switch controlling the flow of current to the 
load, electromagnetic means for closing said 
switch, said switch being arranged to close 
a circuit through said means, a hand switch 
adapted to open and close said circuit, a 
third switch in said circuit, a resistance, a 
plurality of switches for cutting said resist 
ance into and out of series with the load, a 
cam shaft for operating said, plurality of 
switches and said third switch, said cam 
shaft being adapted to first open said third 
switch and then successively close said plu 
rality of switches for cutting said resistance 
out of the load circuit, 

12. In a motor controller, in combination, 
two circuits each including an electromag. 

net, a switch for opening and closing said 
circuits alternately, a second switch adapted 
to open and close both of said circuits, and 
two switches operable by said electromag 
nets and adapted to close circuits throug 
the motor to run it in opposite directions, 
the latter switches when closed leading the 
current directly through them and through 
said electromagnets to short circuit the sec 
ond mentioned switch, the latter being 
opened upon the closing of either of said 
two switches, 

13. The combination of two parallel cir 
cuits each having a pair of electromagnets 
therein; a manually-operated switch for al 
ternately closing said circuits; two motor 
circuits for driying, a motor in opposite di 
rections; a pair of reversing switches in 
each of said motor circuits at opposite sides 
of the motor, said reversing ????????? operable by said electromagnets; a switch 
adapted to break both of the first mentioned 
circuits, the said reversing switches adapted 
to close circuits through said electromag 
nets; a resistance; a series of switches for 
cutting portions of said resistance into and 
out of said motor circuit; and a solenoid and 
connections for opening the switch E and 
successively closing said series of switches, 
the switch E being held open when any por 
tion of said resistance is cut out. 

14. In a controller, in combination, a re 
versing switch; electromagnetic means for 
closing said switch; a hand switch adapted 
to open and close the operating circuit of 
said electromagnetic means; a third switch 
in said circuit; a resistance; a plurality of 
switches for cutting said resistance into and 
out of series with the load; and a cam shaft 
for operating said plurality of Switches and 
said third switch, said cam shaft bein 
adapted to first open said third switch an 
then successively close said plurality of 
switches for cutting out said resistance. 

. . . CARL. A. JACOBSON. 
Witnesses: V- 

E. F. H????, 
R. BRENNIE. 
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