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To all whom it may concern. 
Be it known that I, GUSTAv O. WILMs, a 

citizen of the United States, and resident of 
Milwaukee, in the county of Milwaukee and 
State of Wisconsin, have invented new and 
useful Improvements in Selective Switches, 
of which the following is a description ref 
erence being had to the accompanying draw 
ings, which are a part of this specification. 
This invention relates to certain new and 

useful improvements in mechanically oper 
ated selective contact making and braking 
devices, more particularly of that type em 
ployed in connection with magnetic switches 
for controlling electric circuits as, for exam 
ple, circuits for reversing motors arranged 
for plugging or dynamic braking. 
This invention has for one of its objects to 

provide a selective contact making and 
braking device of the type described hav 
ing two independent movable members me 
chanically interlocked to insure one being 
opened when the other is closed. 

In the operation of polyphase squirrel 
cage motors controlled by magnet switches, 
it is often desirable to automatically stop 
the motor quickly by plugging, that is, by 
quickly disconnecting the motor and recon 
necting it at once to the supply line with one 
phase reversed, this connection being main 
tained until the speed diminishes to a very 
few revolutions per minute, or until the mo 
tor comes to rest. 
pole double throw magnetic switches are 
necessary, or two mechanical interlocking 
magnetic switches with spring closed down 
contacts are required, together with a third 
two pole single throw magnetic switch if 
the motor is to be operated in both forward 
and reverse directions and if it is desired to 
stop the same quickly by plugging. 

It is, therefore, another object of this in 
vention to accomplish the same result, be 
fore described, by employing only two dou 
ble pole single throw magnetic switches in 
which the contact making and braking de 
vice serves as a mechanical interlock for the 
double pole switches and selects switches, to 
gether with the circuits which they control, 
in proper sequence, so that as long as the 
forward switch is operated to start the mo 
tor, the reverse switch is selected for plug 
ging and when the reverse switch is operated 

Ordinarily two double 

to start the motor, the forward switch is 
Selected for plugging. 
This invention as a still further object con 

templates the provision of a selector switch 
construction operatively connected with a 
forward and reversing switch so that, the 
breaking of the circuit at either the for 
ward or reversing switch will short circuit 
the armature of a direct current motor, 
equipped with two separate series fields, 
through the proper field to thus produce a 
dynamic stopping effect and procure theim 
mediate stopping of the motor. 

It is a still further object of this inven 
tion to provide a switch of the type described 
which may be applied to various control sys 
tems and whichis so mechanically con 
structed as to positively prevent the closing 
of both the reverse and the forward switches 
at the same time. . 
With the above and other objects in view 

which will appear - as the description pro 
ceeds, my invention resides in the novel 
construction, combination and arrangement 
of parts substantially as hereinafter de 
scribed, and more particularly defined by the 
appended claims, it being understood that 
such changes in the precise embodiment of 
the herein disclosed invention may be made 
as come within the scopes of the claims. 
In the accompanying drawings, I have 

illustrated one complete example of the 
physical embodiment of my invention con 
structed according to the best mode I have So 
far devised for the practical application of 
the principles thereof, and in which: Figure 1 is a side view of a switch con 
struction embodying my invention, a part 
thereof being broken away and in section to 
more clearly illustrate structural details; 

Figure 2 is a front view thereof with the 
parts in the positions they occupy when the 
left hand switch is closed and the motor op 
erating in one direction; 

Figure 3 is a perspective view of my im 
proved selector switch detached from the 
motor circuit closing switches, and 

Figure 4 is a diagrammatic view illus-- 
trating the various circuits. Referring now more particularly to the 
accompanying drawings, in which like nu 
merals designate like parts throughout the 
several views, the numeral 5 designates a 
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support base or board of suitable insulating 
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with the face thereof and 
engageable with the upper face of arm 34 

material upon which the switch mechanisms 
Fixed on base 5, to one side 

and near the upper end thereof, is a stand 
ard 6 carrying on its outer end a stationary 
contact 7 which cooperates with a movable 
contact 8 on one end of an almature 9. The 
other end of the armature is pivotally se 
cured, by a pin 10, between the sides of a substantially U-shaped bracket member 11 
and positioned medially of the armature is 
a magnet coil 12 which is included in the 
circuit of a suitable control mechanism (not 
shown) such as a shipper rod, or the like. 
Also mounted on the other side of base 5 

adjacent the upper end thereof is a switch. 
construction including a supporting stand 
ard carrying a stationary contact 13 adapt 
ed to be engaged by a movable contact 14 
fixed to one end of an almature 15. The 
other end of armature 15 is pivotally se 
cured between the sides of a substantially 
U-shaped bracket member 16, by a pin 17, a 
magnet coil 18 being positioned medially of 
the armature and adapted, upon energiza 
tion, to draw the armature theretoward, 
electrically connecting contacts 13 and 14. 
In the present illustration, the switch on 
the left side of the base is a reversing switch 
and the other a forward switch. 
Mounted on the pivoted ends of arma 

tures 9 and 15 are two inwardly projecting 
arms 19 and 20, respectively, arranged at 
substantially right-angles with respect 
thereto with their inner adjacent ends 
spaced and terminating adjacent the oppo 
site sides of the hub 21 of a selector switch 
22, to be later described, which is journaled 
on a pin or post 23 carried by base 5. 
Angularly projected from hub 21 is an 

arm 24, the outer end of which is bored to 
provide means for securement therein of a 
contact member 25, the opposite faces of 
which protrude beyond the sides of the arm 
for selective electrical connection with 
spaced fixed contacts 26 and 27 connected by 
conductors 28 and 29, respectively, with 
fields 31 and 30, respectively, of a series 
motor “M,” 
The selector switch may be moved 

through an angle, about pin 23 as an axis, 
equal to the distance between contacts 26 
and 27, and arms 32 and 33 are forumed on 
the outer end of hub 21 and project in oppo 
site directions in front of the arms 19 and 
20, respectively. Extended in opposite, di 
rections from the inner end of hub 21 are 
arms 34 and 35, said arms being parallel to 
arms 32 and 33, but back of arms 19 and 20, 
respectively, and not in a vertical plane with 
arms 32 and 33. 
A pin 36 extends through arm 19 and 

makes. Substantially an angle of 90 degrees 
as its inner end 

and its outer face engageable with the lower 
face of armi 32. Arm 19, being made fast 
to armature or movable member 9, turns on 
pin 10 as an axis when member 9 opens and 
closes and the distance from the center of 
pin 10 to arum 32 is substantially * twice that 
from said pin to arm 34. Consequently, 
when pin 36 is in engagement with arm 34 
the angle through which the selector switch 
moves, as member 9 moves through an angle, 
is only one-half of the angle through which 
the selector switch moves when pin 36 is in 
engagement with arm 32 and member 9 
moves through an equal angle. 

Extended through arm 20 is a pin 37 
which is substantially identical with pin 36 
and which works in connection with arms 
33 and 35 in the same manner pin 36 works 
with respect to arms 32 and 34, and, there 
fore, further description thereof is deemed unnecessary. 
Athreaded studi 38 extends through a 

bracket 39 carried by base 5, and is locked 
in any desired position of adjustment by 
nuts 39 on either side of the bracket. A 
spring 40 has an eye-loop bent in either end, 

90 

one end passing through an aperture drilled 
through stud 38 and the other end carries a 
link41, the opposite end of which engages 
a pin 42 carried by arm 24 of the selector 
Switch near the outer end thereof. Link 41, 
as illustrated in Figure 2, has its medial 
portion bowed or bent to prevent interfer 
ence with the movement thereof by pin 23, 
and Spring 40 and link 41 exert a force tend 
ing to move the selector switch toward con 
tact 26 when arm 24 is in the left half of 
its arc, with reference to Figure 2, and to 
move it toward contact 27 when the same is 
in the right half of the arc. 
The positive line 43 of the feed wires is 

electrically connected to the pivot pin or 
lost 23 from which leads a conductor 44 to 
the armature “A” of the motor and with con 
tacts 7 and 8 closed, as illustrated in Figure 
2, the circuit is through armature “A”, field 
30, a conductor 45 to contact 8 through a 
lead 46, contact and out through the nega 
tive side of the line 47. With the parts in 
this position, contacts 25 and 26 of the se 
lector Switch are in spaced relation and the 
force of spring 40 tends to engage said con 
tacts. As illustrated in the diagrammatic 
view, magnet coils 12 and 18 are connected 
with a controlling device S, which may be 
a manually actuated switch, or any other 
type of control, by a wire 48 leading to the 
movable contact C of the control and wires 
49 and 50 leading to the fixed contacts C and 
C, respectively of the controlling device, the 
wire 48 being connected with the line 47, the 
conductor 49 being connected with one side 
of the magnet coil 12 and the conductor 50 
being connected with one side of the magnet 
coil 18, the other sides of the magnet coils 
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being connected with the conductor 43 of the 
line by wires 12' and 18, respectively. 
With the parts as illustrated in Figure 2, 

conductors 48 and 49 are electricafly con 
5 nected through the control mechanism S; coil 

12 is energized; contacts 7 and 8 are elec 
trically engaged and motor “M” operates in 
reverse direction. 
When conductors 48 and 49 are electrically 

10 disconnected by actuation of the control de vice S, coil 12 is deenergized and contacts 7 
and 8 electrically disconnected by spring 40 
and the resilient or yielding connection. 51 
between contact 8 and armature 9 and the se 

15 lector switch arm 24 moved to the left, with 
reference to Figure 2, to electrically connect 
contacts 25 and 26. With contacts 25 and 26 
electrically connected armature “A” is short 
circuited through field 31 to dynamically 

motor. This circuit is then 
through positive side of armature “A”. 
With the parts in the position just de 

scribed, that is, both the forward and re 
verse switches open and contacts 25 and 26 

25 electrically connected, an electrical connec 
tion between conductors 48 and 50 at the con 
trol mechanism, will energize coil 18 causing 
armature 15 to electrically engage contacts 
13 and 14. The circuit is then through field 

30 31, which is connected to the armature with 
its polarity reversed to that of field 30, and 
the motor operates in a forward direction, 
that is in a direction reverse to that direction 
when contacts 7 and 8 are electrically con 

* nected. The current then flows through con 
ductor 43, post 23, conductor 44, armature 
“A”, field 31, conductor 52, contact 14, con 
tact 13 and then out through the negative 
side of the line 47. The movement of arma 

40 ture 15 toward its coil 18 breaks the electric 
connection between contacts 25 and 26 prior. 
to the engagement of contacts 13 and 14, and 
the selector switch arm 24 is moved to the 
right side of its arc with contacts 25 and 27 

45 retained in spaced relation. 
When lines 48 and 50 are electrically dis 

connected by operation on the control de 
vice, contacts 13 and 14 separate and contacts 
25 and 27 are electrically connected in the 

º manner described in connection with con 
tacts 25 and 26, and armature 'A' then short 
circuited through field 30, by conductor 45. 
conductor 29, contacts 27 and 25, pivot 23 
and conductor 44. 
As will be readily obvious, this improved 

switch construction is capable of use in con 
nection with the operation of polyphase 
Squirrel cage motors to stop the same by 
plugging without in any manner altering 

60 the principle of operation as described in 
connection with dynamic braking of the 
motor. 
What I claim as my invention: 
1. The combination in a system of motor 

65 control, of two circuit making and breaking 

devices, means mechanically interlocking 
said devices whereby but one device can be 
operated at a time, motor actuating circuits 
including said devices, a motor stopping cir 
cuit, and a motor stopping circuit control 
ling means operable from the mechanically 
interlocked devices to close the motor stop 
ping circuit and procure the quick stopping 
of the motor when a motor actuating circuit 
is broken. 

2. The combination in a system of motor 
control, of two circuit making and breaking 
devices, motor actuating circuits including 
said devices, means mechanically interlock. 
ing said devices whereby but one device can 
be operated at a time to make a circuit, other 
motor circuits, and a selector switch includ 
ing the said other motor actuating circuits 
and operable upon breaking of a motor actu 
ating circuit at either of said devices to se 
lect one of the said other motor circuits. 

3. The combination in a system of motor 
control, of two circuit making and breaking 
devices, motor actuating circuits including 
said devices, means mechanically interlock 
ing said devices whereby but one device caf 
be operated at a time to make a circuit, a 
motor stopping circuit, and a selector Switch 
for closing the motor stopping circuit and 
operable upon breaking of a motor actuating 
circuit at either of said devices to procure 
quick stopping of the motor. 

4. The combination in a system of motor. 
control, of two circuit making and breaking 
devices, each including a movable member, 
an arm laterally projecting from each mem 
ber, a rotatable member connecting said 
arms to mechanically interlock the movable 
members, motor actuating circuits including 
said devices, a motor stopping circuit, and 
means operable from the rotatable member 
and controlled by the circuit making and 
breaking devices to close the motor stopping 
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circuit and quickly stop the motor upon 
breaking of a circuit at either of said devices. 

5. The combination in a system of control 
for a motor having two field windings, of a 
pair of stationary contacts, circuits connect 
ing one of said contacts with each motor 
field, a movable contact engageable with 
either of the stationary contacts and elec 
trically connected with the armature of the 
motor, two circuit making and breaking de 
vices, motor actuating circuits connecting 
said devices with the motor whereby when 
one device is closed the motor is operated in 
one direction and when the other device is 
closed the motor is operated in i a reverse di 
rection, and a connection between said de 
vices and the movable contact whereby the 
movable contact is engaged with one of the 
stationary contacts, when the motor has been 
operated in one direction and the contact 
making and breaking device opened, to short 
circuit the armature through the opposite 
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field and dynamically brake the motor, said 
means being operable to engage the movable 
contact with the other stationary contact 
after the other circuit making and breaking 
device has been made and then broken. 

6. The combination in a system of motor 
control, of two circuit making and breaking 
devices incluing a movable contact member, 
motor actuating circuits including the cir 
cuit making and breaking devices, a later 
ally projecting arm carried by each movable 
contact member, a rotatable member mount 
ed between the adjacent ends of said arms, a 
connection between said arms and rotatable 
member, whereby movement of one movable 
contact member to circuit making position 
rotates the rotatable member in one direction 
and a movement of the other movable con 
tact member to circuit making position ro 
tates the rotatable member in a reverse di 
rection, a motor stopping circuit, and means 
operable from said rotatable member and 
connected with said motor stopping circuit 
whereby the motor is quickly stopped upon 
the breaking of a circuit at either of said 
dévices. 

7. The combination in a system of motor 
control, of a selector switch comprising a 
rotatable member, an arm projecting there 
from, a movable contact carried by the outer 
end of said arm, a pair of stationary, con 
tacts positioned one at each end of the arc 
through which the arm moves, and motor 
stopping circuits including the motor and 
movable and stationary contacts whereby the 
motor is quickly stopped upon engagement 
of the movable contact with either of the 
stationary contacts. 

8. The combination in a system of motor 
control, of two circuit making and break 
ing devices, each including a movable con 
tact member and a stationary contact mem 
ber, motor actuating circuits including the 
movable and stationary contacts of the cir 
cuit making and breaking devices, a selector 
Switch for quickly stopping the motor con 
nected with the devices and including a pair 
of spaced, stationary contacts and a nov 
able contact operable by the movable mem 
ber of the circuit making and breaking de 
vices and adapted for selective engagement 
with the selector switch stationary contacts 
whereby the selector switch movable contact 
is moved toward one selector switch station 
ary contact but held spaced therefrom upon 
making of a circuit at one of said devices, 
a motor stopping circuit including the selec 
tor switch contacts, and means electrically 
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connecting the selector switch movable con 
tact with the selector switch stationary con 
tact when the circuit, is broken at ore of the 
circuit making and breaking devices. 

9. The combination in a system of motor 
control, of two circuit making and break 
ing devices each including a movable con 
tact member, motor actuating circuits in 
cluding said circuit making and breaking 
devices, a motor stopping circuit, a selector 
Switch for closing the motor stopping cir 
cuit to effect the quick stopping of the motor 
and comprising a rotatable member, a mov 
able contact carried by the rotatable member 
and a pair of spaced, stationary contacts 
adapted for selective engagement by the 
movable contact, a connection between the 
movable contact members of the circuit inak 
ing and breaking devices and the rotatable 
member whereby the selector switch movable 
contact is moved toward one selector switch. 
stationary contact but held spaced therefrom 
upon making of a circuit at one of said de 
vices, and means for electrically connectin 
the selectorswitch movable contact with sai 
adjacent selector switch stationary contact 
when the circuit is broken at said device. 

10. The combination in a system of motor 
control, of two circuit making and break 
ing devices each including a movable con 
tact member, motor actuating circuits in 
cluding said circuit making and breaking 
devices, a motor stopping circuit, a selector 
switch for closing the motor stopping cir 
cuit to effect the quick stopping of the motor 
and comprising a pair of spaced, stationary 
contacts and a movable contact operable by 
the rotatable member and adapted for se 
lective engagement with the selector switch 
stationary contacts, whereby the selector 
switch movable contact is moved toward one 
selector switch stationary contact but held 
spaced therefrom upon making of a circuit 
at one of said devices, and means for elec 
trically connecting the selector switch mov 
able contact with said selector switch sta 
tionary contact when the circuit is broken 
at said device, the selector switch movable 
contact being moved to a position adjacent 
the other selector switch stationary contact 
when a circuit is, made at the other circuit 
making and breaking device and being elec 
trically connected with the other selector 
switch stationary contact when the circuit 
is then broken at said other device. 
In testimony whereof I affix my signature. 

GUSTAV O.WILMS. 
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