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This invention relates to electrical 
Switches, and more particularly to the op 
erating mechanisms of Switches. 
The primary object of the invention is to 

provide improved operating mechanism for 
bringing the movable contact or contacts of 
a switch into and out of engagement with 
thereof. 
Other objects of the invention are to pro 

vide a switch wherein the movable contact 
must be brought into a certain one of its 
positions before it can be brought into the 
other; to provide operating mechanism 
which insures that the movable contact of 
a switch will be moved from its intermediate 
position to a certain one of its extreme po 
sitions before it is moved to the other ex 
treme position; to provide a switch wherein 
the movable contact is locked against dis 
placement in one direction when it is in an 
intermediate position; to provide a switch 
wherein the movable contact is stopped in an 
intermediate position if it does not travel 
at a predetermined rate of speed when mov 
ing from one of its extreme positions to 
another; to provide improved quick make 
and break mechanism for a switch, and to 
provide means for equalizing the force with 
which several contacts of a switch press 
upon other contacts of the switch. 
To facilitate the disclosure of this inven 

tion, a switch embodying a preferred form 
of the invention is shown in connection with 
the starting and running circuits of an al 
ternating current motor. In the switch, a 
plurality of movable contacts are loosely 
mounted upon an insulating member which 
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is rigidly secured to a shaft carrying a 
spring adapted to equalize the force with 
which the movable contacts bear or press 
upon a plurality of fixed or stationary con 
tacts. Quick make and break mechanism 
operatively connects the shaft to an actuat 
ing lever which may be moved from an in 
termediate position to an extreme position 
and then returned through the intermediate 
position to a second extreme position. The 
lever when so displaced, brings the movable 
contacts, as a unit, into like positions, one 
of the extreme positions being the position 
wherein these contacts close the starting cir 
cuit of the motor and the other extreme po 

alignment with the actuating 

sition being the position wherein they close 
the running circuit. The intermediate po 
sition in this case is a neutral position 
wherein the contacts do not close a circuit 
or circuits. To insure against improper 
manipulation of the switch, a latch locks the 
lever against direct displacement from the 
intermediate position to the running posi 
tion, but if the lever is first moved to the 
starting position, it may be moved quickly 
to the running position as a cam surface on 
the lever will then render the latch inef 
fective. 
In this embodiment of the invention if 

the lever is released while in the starting 
position, if is returned to the intermediate 
position by a spring which is compressed 
whenever the lever is moved from the inter 
mediate position to the starting position. 
The spring has not sufficient strength to 
drive the lever through the intermediate 
position. 
The quick make and break mechanism 

comprises an arm rigidly secured to the 
shaft and adapted to slidably journal a 
plate, which together with the arm, slidably 
journals a latch bar adapted to engage a 
plurality of stops which correspond to the 
above described positions of the actuating 
lever. A spring tends to hold the plate in 

g lever and a 
second spring tends to hold the latch bar 
in an extended position with respect to the 
arm. The actuating lever, when displaced, 
causes the plate to withdraw the latch from 
its extended position wherein it engages a 
stop, and when the latch is disengaged from 
the stop, the arm springs into alignment 
with the actuating lever, the arm being held 
stationary during the initial movement of 
the lever as it moves from one position to 
another. This construction allows the quick 
make and break mechanism to function 
when the movable contacts are brought 
from the intermediate position to the start 
ing position, as well as when they are 
brought from the starting position to the 
running position or from the running posi 
tion to the intermediate position, 

Further objects of the invention will be 
come apparent as the detailed description 
progresses, reference being had to the ac 
companying drawings wherein, 
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Fig. 1 is a central longitudinal section 
taken through a switch embodying the in 
vention; 

Fig. 2 is an elevation of the Switch look 
5 ing from the right in Fig. 1; 

Fig. 3 is a section taken on the 
of Fig. 1; 

Fig. 4 is a fragmentary view showing a 
changed position of the mechanism shown 

() in Fig. 2; 
Fig. 5 is a section taken on the line 5-5 

of Fig. 2; 
Fig. 6 is an elevation of the switch look 

ing from the left in Fig. 1; 
Fig. 7 is a section taken on the line 7-7 

of Fig. 1; w 
Fig. 8 is a section taken on the line 8-8 

of Fig. 2; ?? 
Fig. 9 is a detail perspective of one of the 

movable contacts which form parts of the 
improved switch; 

Fig. 10 is a detail perspective of an actu 
ating lever which forms a part of the im 
proved switch, and 

Fig. 11 is a diagram of the starting and 
running circuits of an alternating, current 
motor, the Switch being shown in connection 
therewith. 

Referring to the drawings wherein like 
reference characters designate like parts 
throughout the several views, the reference 
character 15 designates in its entirety a hous 
ing upon and in which the mechanism of the 
improved switch is preferably mounted. 
The housing comprises an apertured boss 16 
through which suitable conductors may be 
led to a plurality of fixed or stationary con 
tacts indicated in general by the reference 
character 17. The stationary contacts are 
mounted on an insulating base plate 18 
which is rigidly secured by means of a plu 
rality of screws 19 to the housing 15. As 
best shown in Fig. 7 the stationary contacts 
17 are equi-distantly spaced from each other 
and from the axis of a shaft section 20 which 
is adapted to bring a plurality of movable 
contacts 21, 22, and 23 into and out of en 
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gagement with various combinations of the 
stationary contacts 17. The movable con 
tacts 21, 22, and 23 are loosely mounted upon 
pins 24 carried by an insulating disk 25 
which is rigidly secured to the shaft section 
20. It will be noted that the several pins 
24 are disposed parallel to the axis of the 
shaft section 20 and that the movable con 
tacts 21, 22, and 23 may be moved away from 
or toward the stationary contacts 17. How 
ever, yielding means are provided for hold 
ing, the movable contacts in engagement. 

60 with the stationary contacts, the yielding 
means comprising a spiral spring 26 which 
i? interposed between a nut 27threaded upon 
the shaft section 20 and an insulating disk 
28 loosely mounted upon the shaft section 

65 20; the shaft section may be termed a sup 

contacts 
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port for the insulating disk 28. The spiral 
spring 26 forces the insulating disk 28 
against the movable contacts, the disk being 
adapted to engage arcuate surfaces 29 formed 
upon the contacts. Each of the movable 
contacts is adapted to be brought into a po 
sition wherein it rests upon two adjacent 
stationary contacts and it is apparent that 
the spring pressed insulating disk 28 op 
erating upon the arcuate surfaces 29 of the 
contacts will cause the movable contacts to 
press against each of the two stationary con 
tacts with equal force. 
26 is common to the several movable contacts 
21, 22, and 23 and is centrally disposed with 
respect to them, it follows that the spring 
will equalize the force with, which these 

preSS against the stationary con 
tacts. 

Referring now to Figs. 7 and 11, each of 
the movable contacts 21, 22, and 23 is shown 
asSociated with three of the stationary con 
tacts 17. Thus in Figs. 7 and 11 each of the 
movable contacts is shown in engagement 
with a stationary contact 30 disposed mid 
Way between a pair of stationary contacts 31 

75 

As the spiral spring 
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and 32. Fig. 11 illustrates the manner in 
which the Switch may be employed to con 
trol the starting and running circuits of a 
three-phase alternating current motor 33. 
Each contact. 30 is shown connected to one 
of the three mains. The contacts 31 are 
local to the starting circuit of the motor and 
the contacts 32 are local to the running cir 
cuit of the motor, the running circuit of the 
notor being provided with a plurality of 
fuses 34. re movable contacts may be 
moved into positions wherein each will 

100 

bridge a pair of adjacent contacts 30 and 31 . . 
or into positions where each will bridge a 
pair of adjacent contacts 30 and 32. It is 
apparent that when the contacts 30 and 31 
are bridged, the starting circuit of the motor 
will be closed and that when contacts 30 and 
82 are bridged the running circuit of the 
motor will be closed. 
The means for bringing the movable con 

tacts into positions wherein they will close 
the starting and running circuits of the 
notor comprises an actuating lever 35 piv 
oted upon a shaft section 36 rotatably jour 
naled in the housing 15. The shaft section 
86 seats in a socket 37 formed in one end of 
the shaft section 20 and has its axis disposed 
coincident with the axis of the shaft section 
20. A pin 38 projecting from the shaft sec 
tion 86 and eccentrically disposed with re 
spect to the axis thereof is adapted to enter 
a receSS 89 formed in the shaft section 20. 
The pin 38 insures that the shaft sections 
Will be assembled in predetermined positions 
relative to each other. A pin 40 projecting 
through the shaft, section 36 and engaging 
slots 41 in the shaft section 20 provides 
means whereby the shaft section 36 may an 
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gularly displace the shaft section 20, the 
shaft section 20 being rotatably journaled 
in a bushing 42 mounted in the insulating 
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base plate 18. 
The actuating lever 35 is operatively con 

nected to the shaft section 36 by quick make and break mechanism comprising an arm 
43 rigidly secured to the shaft section 36 
(Figs. 1 to 4 inclusive). The arm 43 slid 
ably journals a plate 44, the arm and the 
plate being provided with guides 45 and 
46 respectively. The plate 44 has an out 
standing lug 47 carrying a pin 48, the axis 
of which is disposed normal to the axis 
of the shaft section 36. The pin 48 is se 
cured to the lug 47 by means of a cotter pin 
49 and the upper end of the pin (Fig. 1) 
is slidably journaled in an outstanding lug 
50 formed upon the arm 43. A helical com pression spring 51 wound around the pin 48 
and disposed between the outstanding lugs 47 
and 50 is adapted to hold the plate 44 in a 
position wherein a pair of rearwardly ex 
tending lugs 52 formed integral with the 
plate 44 will bear upon a pair of forwardly 
extending lugs 53 formed integral with the 
actuating lever 35. When the plate 44 is 
in this position it is said to be in alignment 
with the actuating lever. The arm 43 and the plate 44 together slidably journal a latch 
member 54 which rides upon the lower end 

40 

of the pin 48 and is adapted to engage a plu 
rality of stops 55 and 56. A helical com 
pression spring 57 tends to hold the latch 

5 member in engagement with either of the 
stops, the spring being wound around the 
pin 48 and being disposed between the out 
standing lug 47 and the latch member 54. 
The latch member 54 may be withdrawn 
from the stops by means of the plate 44 
which has an integral bar 58 engaging the 
latch member. As shown in Fig. 4, if the 
actuating member 35 is langularly disposed 
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in a counter-clockwise direction, the right 
hand lug 53 of the actuating lever will dis 
place the plate 44 against the action of the 
spring 51 and the bar 58 of the plate 44 will 
in turn displace the latch member 54. If 
the actuating member is displaced in a coun 
ter-clockwise direction from the position 
wherein it is shown in Fig. 4, the latch mem 
ber 54 will be disengaged entirely from the 
left-hand side of the stop 56 and the com 
pression spring 51 will act to bring the plate 
44 into alignment with the actuating lever. 
The latch member 54 will then be driven in 
a position wherein it engages the right-hand 
side of the stop 56. If the actuating lever 
is now angularly displaced in a clockwise di 
rection ? 4) the plate 44 will again la 
behind the actuating lever until the latc 
member 54 has been withdrawn from en 
gagement with the right-hand side of the 
stop 56. This displacement may be con 
tinued until the latch member engages either 

3 

the left-hand side of the stop 56 or the left 
hand side of the stop 55, from which latter 
position it may be brought again to the posi 
tion wherein it engages the left-handside 
of the stop 56. As the movable contacts 21, 
22, and 23 are constrained to move with 
the arm 43 and as angular displacement of 
the arm relative to the common axis of the 
shaft sections 20 and 36 is controlled by the 
plate 44, it is readily understood that the 
angular movements of the plate are trans 
mitted to the movable contacts. Therefore 
the movable contacts will not move in uni 
son with the actuating lever 35 but will be 
moved from one position to another posi 
tion at a speed determined mainly by the 
helical compression spring 51. 

Returning now to Fig. 11, it will be noted 
that if the actuating lever has been displaced 
in a counter-clockwise direction, the several 
movable contacts will bridge each pair of 
adjacent stationary contacts 30 and 31 to 
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close the starting circuit of the motor 33, 
The movable contacts may then be moved 
in a clockwise direction (Fig. 11) to posi 
tions wherein they will bridge the several 
pairs of adjacent stationary contacts 30 and 
32 to close the running circuit of the motor. 
It is of course important that the movable 
contacts be moved into positions wherein 
they close the starting circuit before they are 
moved into positions wherein they close the 
running circuit, as otherwise the several 
fuses 34 might be destroyed. The invention 
contemplates means for controlling the actu 
ating mechanism of the switch so that the 
movable contacts must be brought as a unit 
into a certain one of their extreme positions 
before they can be brought into the other 
of their extreme positions. Or to state it 
more specifically, means are provided for 
controlling the actuating mechanism of the 
switch so that the movable contacts must be 
brought into positions wherein they will 
close the starting circuit of the motor before 
they can be brought into positions wherein 
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they will close the running circuit thereof. 
The means for controlling the actuating 

mechanism so that the starting circuit of the 
motor must be closed first, comprises a latch 5 

60 depending from a slotted post 61 which 
projects from the housing 15. A cotter pin 
62 closes the outer end of the slot in the post 
61 and prevents the latch 60 from being dis 
placed therefrom (Figs. 2, 4, and 5). The 
latch 60 may be said to be pivotally mounted 
in the post and as best shown in Fig. 5, it is 
adapted to engage a lug 63, formed on the 
actuating lever 35, when the actuating lever 
is in its intermediate position. The latch 
60 permits the lever 35 to be displaced in a 
counter-clockwise direction (Figs. 2 and 4) 
but will not permit the actuating lever to be 
displaced directly from its intermediate po 
sition to the position wherein it causes the 
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movable contacts to close the running gir: 
cuit. However, if the actuating lever is first 
displaced in a counter-clockwise direction (Figs. 2 and 4) it may be returned quickly 
through the intermediate position to the po 
sition wherein the running circuit is closed, as means are provided for rendering the 
latch 60 ineffective. The means for render 
ing the latch ineffective comprises acam surface 64 formed upon the actuating lever 
35. The cam surface 64 will throw the free 
end of the latch 60 out of the path of the 
lug 63 when the actuating lever 35 is moved 
quickly in a clockwise direction (Figs. 2 and 
4) from one of its extreme positions to the other. It is apparent that the actuating 
lever may be returned to its intermediate. position at any time. 
Means are preferably provided for insur. 

ing that the actuating lever will not be left in the starting position. This means in 
cludes a spring 67 which has one of its ends 
secured to the housing 15, the other end of 
the spring being adapted to bear upon a pin 
68 when the actuating lever is in its inter 
mediate position. The pin 68 is fixed in the 
housing 15 and simply serves as a stop for 
the free end of the spring. A shouldered 
pin 69 projecting from the actuating lever 
35 also engages the free end of the Spring 
and, when the actuating lever is angularly 
displaced in a counter-clockwise direction (Figs. 2 and 4) compresses the spring. The 
spring 67 is of sufficient strength so that if 
the operator releases the actuating lever 
while it is in the starting position, the Spring 
will drive the lever to the intermediate posi 
tion. - 

In the operation of the switch, the oper 
ator first moves the actuating lever to the 
right (Fig. 2), thus causing the right-hand 
lug 53 of the actuatingleverto displace the 
plate 44 against the action of the spring 51. 
The latchin turn withdraws the latch mem 
ber 54 from engagement with the left-hand 
side of the stop 56, which action permits the 
spring 51 to drive the plate 44 into align 
ment with the actuating lever and to bring 
the movable contacts into positions wherein 
they close the starting circuit of the motor. 
As soon as the motor has picked up its load 
the operator throws the actuating lever 35 
to its other extreme position wherein it 
closes the running circuit. When the run 
ning circuit is to be opened the actuating 
lever is moved to its intermediate position. 
An advantage attending the improved 

switch is the ?: of the quick make and 
break mechanism to operate when the actuat 
ing lever is brought from any one of its 
several positions to another of its positions. 
For instance, the quick make and break 
mechanism is effective when the actuating 
lever is brought from its intermediate posi 
tion to the starting position, and it is also 
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effective when the lever is brought from the 
starting position to the running position, or 
when the lever is brought from the running 
position to the intermediate position. In ad 
dition, the latch member 54 of this mecha nism serves to lock the actuating member 
in the running position, a function which it 
would also perform when the lever is in the starting position if the spring 67 were 
omitted from the switch. 
As best shown in Fig. 1, the movable and 

stationary contacts of the switch are dis 
posed in a chamber 70 formed by the hous 
ing 15 and a cover 71, the cover being de 
tachably secured to the housing by Screws 
72. In practice, the chamber 70 is prefer 
ably filled with oil or any other compound 
or mixture which would prevent or reduce 
arcing between the contacts. The actuating 
mechanism of the switch is protected by a 
cover plate 73 secured to the housing by 
screws 74. 
What is claimed is: 
1. In a switch, a plurality of contacts, a 

plurality of contact members, anarcuate sur 
face projecting from each contact member, 
an insulating plate contacting with all of 
the arcuate surfaces, and resilient means 
engaging the plate to cause a uniform pres 
?ure between the contacts and contact mem 
OeS. 

2. In a switch, a plurality of contacts, a 
plurality of contact members, an insulating. 
disk for carrying the contact members pro 
vided with a slot for each contact member, 
a pin in each of said slots upon which the 
contact member is mounted permitting axial 
movement of the contact member, and means 
for resiliently urging the contact members 
in an axial direction to cause a firm engage 
ment with the contacts. 

3. In a switch, a plurality of contacts, a 
plurality of contact members, a supporting 
element for said contact member, a shaft, 
operatively connected to said supporting ele 
ment, means fastened to the opposite end of 
said shaft having oppositely disposed pro 
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jecting portions, a leyerloosely mounted on 
said shaft and provided with members co 
operating with the projecting portions of 
said means for causing the rotation thereof 
to effect the movement of said supporting 
element, means secured to said lever, and a 
latch engaging said last recited means for 
preventing the movement of said lever in 
one direction. 2 

4. In a switch, a plurality of contacts, a 
plurality of contact members, a supporting 
element therefor, a shaft operatively con 
nected to said supporting element, means 
fastened to the opposite end of said shaft 
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having oppositely disposed projecting por- ” 
tions, a lever loosely mounted on said shaft 
and provided with members cooperating, 
with the projecting portions of said means 3   
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for causing the rotation thereof to effect the treme position to the other for rendering 
movement of said supporting element, means said latch ineffective. . 
secured to said lever, a latch engaging said In witness whereof, I hereunto subscribe 10 
last recited means for preventing the move- my name this 27th day of March, A. D. 

5 ment of said lever in one direction, and a 1924. - 
cam surface formed on said lever and effec- . 
tive when said lever is moved from one ex- - CHARLES BOLLINGER. 


