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PATENT OFFICE. 
EUBERT K. KRANTZ, OF PITTSBURGH, PENNSYLVANIA, ASSIGNOR TO WESTINGEOUSE 

ELECTRIC & MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANIA, 

MOTOR-STARTING swiTCH. 
Application filed November 26, 1924. Serial No. 758,838. 

My invention relates to electric switches 
and particularly to motor-starting switches 
having means for protecting the circuit and 
apparatus therein against overload and 

5 short-circuit conditions. 
One object of my invention is to provide 

a motor-starting switch having a manually 
operated switch that is automatically tripped 
to open position in response to overload con 

10 ditions of the circuit after a predetermined period. 
Another object of my invention is to pro 

vide a motor-starting switch that is trip 
free of the handle; in other words, a switch 

l6 that may be tripped to open position in re 
sponse to predetermined current conditions, 
irrespective of the position of the operating 
handle. 
Another object of my invention is to pro 

20 vide a motor-starting switch that may be 
manually reclosed and which will open inde 
pendently of the operating handle in case 
of persistence of the overload or abnormal 
condition causing the switch to open. 
Another object of my invention is to pro 

vide a motor-starting switch wherein the 
switch member is moved to open and closed 
positions with a snap action when actuated 
either manually or automatically and where 

30 in the switch may be reset for normal opera 
tion by first moving the operating handle 
to the open position, thus insuring an open 
position of the switch at the time the switch 
is reset. 
Another object of my invention is to pro 

vide a switch having the above-noted charac 
teristics that has but one control handle 
which serves to reset the switch and to op 
erate the switch to open and closed positions. 
A further object of my invention is to pro 

vide a motor-starting switch that has a 
minimum number of parts that may readily 
be assembled to constitute a compact, effi 
cient and durable switch unit. 
These and other objects of my invention 

that will be made apparent throughout the 
further description thereof, are attained by 
the switch mechanism hereinafter described 
and illustrated in the accompanying draw 

50 ings, wherein 
Figure 1 is a plan view of the switch 
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mechanism embodying features of my inven 
tion, with the cover removed and showing the switch in closed position; 

Fig. 2 is a plan view similar to that of Fig.1, showing the switch in open position; 
Fig. 3 is a plan view similar to Fig. 1, 

showing the switch in the open position it 
occupies when it has been automatically tripped; 

Fig. 4 is a side elevational view of the base 
and thermal-responsive device shown in 
Figs. 1, 2 and 3; 

Fig. 5 is a side elevational view of the 
switch mechanism with the thermal device 

... removed; the movable switch support and 
the cover being shown in vertical section; 

Fig. 6 is a bottom plan view of the base 
shown in Figs. 1, 2 and 3; - 

Fig. 7 is an elevational view of a modified 
means for rendering the switch responsive 
to predetermined current conditions; and 
Fig. 8 is a diagrammatic view of the circuit 
of an electric motor that is controlled by a Switch embodying my invention. 

Referring to the drawings, the switch 
mechanism includes an insulating base mem 
ber 6 that may be made of molded insulating 
material and upon which the switch ap 
paratus is mounted. A pair of stationary 
contact members 7 and 8 are mounted upon an insulating projection 9 and are disposed 
on opposite sides of an insulating barrier 10. 
The contact members 7 and 8 constitute 
terminals of a circuit that is to be closed by 
a bridging switch member 11 that comprises 
a bent metal plate having two projecting 
contact arms 12 and 13 provided with con 
tact members 14 and 15, which respectively 
engage the stationary contact members 7 
and 8, when the switch member 11 is moved 
into the position shown in Fig. 1. 
The switch member 11 is secured to an in 

sulating switch arm 16 by means of rivets 
17, and the switch arm 16 is pivotally 
mounted for oscillation upon a metal sup 
port member 18 that is, in turn, pivotally 
mounted for oscillation on a shaft 19 that is 
secured to the base member 6. The support 
ing member 18 and the switch arm 16 may 
be considered as an articulated switch mem 
ber, one portion of which is oscillated for 
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opening and closing the switch for normal 
operations and both portions of which are 
movable to open the switch automatically in 
response to predetermined current conditions 
in the circuit controlled by the switch. 
The supporting member 18 is stamped 

from a sheet metal plate that is so formed. 
that two similar portions 21 and 22 are 
provided that are joined at their upper ends 
and in which deep notches 23 of V-shape are 
provided, for receiving the switch arm, 16 
that is pivotally mounted for oscillation 
within the notches as indicated in Figs. 1, 
2 and 3. The lower end of the switch arm 
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16 is provided with extensions 24 that are 
disposed on the inner side portions 21 and 
22 of the support member 18, and which 
serve to prevent lateral displacement of the 
switch arm 16 with respect to the support 
member 18. The switch arm 16 is provided 
with a perforation 25 for receiving one end 
of an operating spring 26 and the switch 
arm is also provided with a clearance slot 27 
for permitting the switch arm to oscillate 
between open and closed positions without 
interfering with the spring. 
The other end of the spring 26 is pivotally 

attached to an operating handle 28 that is 
pivotally attached to the base member 6 by 
means of a shaft 29 secured to the base. 
The operating handle 28 is provided with 
an offset extension or bracket 31 for pivotally 
receiving the lower end of the spring 26 and 
for supporting the spring in parallel relation 
to the base and in central relation to the por 
tions 21 and 22 of the support member 18. 
The supporting member 18 is retained in 

operative position as shown in Figs. 1 and 2, 
by means of a thermal responsive bimetallic 
N 32, that is adjustably attached at 

one end to the base by means of a screw 33. 
The free end of the thermal element 32 
engages, under normal operating conditions, 
a metal stop member 34 that is carried by, 
and insulated from, the support member 18, 
the fastening screw and stop member 34 
being separated from the support member by 
a suitable insulating plate 35. 
The bimetallic thermal-responsive element 

comprises a flat member made of two sheets 
36 and 37 that are welded together, the sheet 
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36 having a greater coefficient of expansion 
than the sheet 37, thereby causing the ele 
ment 32 to move outwardly or away from the 
stop member 34 when the temperature of the element is raised to a predetermined 
degree. The thermal element is of inverted 
U-shape, having two leg portions 38 and 39 
that are separated at their attached ends by 
means of an insulating spacer 20 through 
which the attaching screw 33 extends. The 
element is heated by current in the circuit 5, 
Fig. 8, entering the switch through the 
terminal screw 40 that is connected to one 
end of the conductor 4, and passing through 

1,726,233 
the legs 38 and 39, Figs, 4 and 8, of the 
thermal element 32 through the attaching 
screw 33 of the thermal element and thence 
to a conducting strap 41 extending across 
the bottom of the base to the retaining screw 70 
42 of the contact member 8. Current passes 
from...the contact member 8 to the contact 
member 7 through the bridging switch mem 
ber 11 and thence to the terminal screw 43 
that is connected to the other end of the 
conductor 4. 
Adjustment of the end of the thermal ele 

ment 32 with respect to the stop member 34 
for varying the time required for release of 
the support 18 under overload condition, 
may be made by loosening the screws 33 and 
40 and adjusting the angular position of the 
element. The slot 30 permits limited ad 
justment thereof. 
During the normal operation of the switch, 

current flows, therefore, through the thermal 
element and through the switch contact 
member 11 to complete the circuit controlled 
by the switch. The contact arm 11 is nor 
mally held in engagement with the contact 
members 7 and 8 by the over-center spring 
26, which continues to hold it in closed con 
tact until the operating handle has moved 
the spring pivot point of the bracket 31 past 
a center line traversing the point of engage 
ment of the spring 26 with the arm 16 and 
the pivot point 44, about which the switch 
arm 16 oscillates. 
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The instant that the . 
spring pivot point of the bracket 31 passes. 
the said center line, the over-center spring 26 
causes the switch member 16 to be moved to 
the open position shown in Fig. 2 with a 
snap action. A return movement of the op 
erating handle will cause the switch member 
16 to be moved with a snap action to closed 
position shown in Fig. 1 as soon as the 
spring pivot point of the bracket 31 passes 
the line traversing the pivot points previous 
ly referred to. The movement of the handle 
is limited by stop faces 45 and 46 provided 
iri the insulating base. Normal opening and 
closing operation of the switch is accom 
plished by simply moving the operating han 
dle to the desired corresponding positions 
which may be indicated by legends suitably 
placed on the cover. 
When an overload condition exists in the 

circuit, the thermal element 32 will be heat 
ed by the abnormal current and the free end 
thereof will be moved out of engagement 
with the stop member 34 on the support 
member 18. The spring 26, irrespective of 
its position, exerts a pressure on the support 
member 18, tending to move it to its inoper 
ative or open position shown in Fig. 3. The 
instant that the stop member 34 clears the 
end of the thermal element 32, the support 
member 18 is moved downwardly by the 
spring 26, carrying with it the switch arm 
16. During the downward movement of the 
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support nember 18, the direction of appli 

s 

cation of force of the spring 26 on the switch 
arm 16 is shifted to move the arm to its 
extreme open position with respect to the 
support member 18, as shown in Fig. 3. This 
combined bodily and angular movement of 
the switch arm and the angular movement ot 
the support member 18 causes an instantane 
ous separation of the switch contact member 
11 from the contact members 7 and 8, the 
distance of separation being greater under 
such conditions than the normal separation 
when the switch is actuated manually. 
The wider separation of the switch contact 

from the stationary contacts is desirable and advantageous during the interruption of the 
circuit due to abnormal current conditions 
when the current values are relatively high 
and destructive. The opening movement of the support member 18 is entirely independ 
ent of the position of the operating handle 
and, consequently, the circuit will be inter 
rupted in response to overload conditions 
even though the handle be held in its closed 

25 position by the hand of the operator. The 
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switch, therefore, is trip-free of the operat 
ing handle and the operator can in no man 
ner interfere with the automatic opening of the switch. 
After the switch has been tripped to open 

position automatically, it may he restored or 
reset to normal operating position by mov 
ing the operating handle to open position, as 
shown in Fig. 2. The bracket 31 on the op 
erating handle 28 engages an extension 47 
on the portion 22 of the support member 18 
and causes the support member to be moved 
to its operative position as shown in Figs. 1 
and 2 when the handle is moved to open 
position. The bracket 31 also serves to limit 
the movement of the support member 18 
when the said member is moved to its inop 
erative position. - 
By reason of the construction above de 

scribed, a single spring serves to open the 
switch under overload conditions or when 
the switch is actuated manually and the de 
vice is rendered trip free of the handle with 
out the necessity of providing latches and 
triggers for connecting the operating handle 
with the switch member. 
While I have shown the trip device in the 

form of a thermal-responsive element, it is 
obvious that other means may be employed 
for rendering the switch responsive to cur 
rent conditions such as an electromagnet, ill 
lustrated in Fig. 7, wherein a yieldingly sup 
ported armature 48 serves to releasably re 
tain the support member 18 in operative po 
sition. When an overload or short-circuit 
condition exists, the armature 48 is drawn 
out of engagement with the stop member 34 
by means of the electromagnet49 that is con 
nected in the circuit controlled by the motor. 
While I have illustrated but two embodi 

3 

ments of my invention, it will be apparent 
to those skilled in the art that various changes, modifications, substitutions, addi 
tions and omissions may be made in the appa 
ratus illustrated without departing from the 
spirit and scope of my invention, as set forth 
in the appended claims. 

I claim as my invention: 
1. Switch mechanism comprising a switch 

member movable to open and closed posi 
tions, a support for the switch member that 
is movable to an inoperative position for 
moving the switch member to open position, 
a movable operating member for the switch 
member and a spring operatively connecting 
the operating member to the switch member. 

2. Switch mechanism comprising a switch 
member movable to open and closed posi 
tions, a support for the switch member that 
is movable to an inoperative position for 
moving the switch member to open position, 
a movable operating member for the switch 
member and a spring operatively connecting 
the operating member to the switch member, 
for moving the switch member in response 
to movement of the operating member and 
for moving the supporting member to iriop erative position. 

3. Switch mechanism comprising a switch 
member movable to open and closed posi 
tions, a support for the switch member that 
is movable to an inoperative position for 
moving the Switch to open position, a mov 
able operating member for the switch mem 
ber, means for releasably retaining the sup port in operative position and yielding 
means operatively connecting the operating 
member to the switch member for moving 
the switch member independently of the sup 
port and for moving the support to inop 
erative position when released. 

4. Switch mechanism comprising a switch. 
member movable to open and closed posi 
tions, a support for the switch member that 
is movable to an inoperative position for 
moving the switch member to open position, 
means for releasably retaining the support 
in operative position, a movable operating 
member for the switch member, and a single spring operatively connecting the operating 
member and the switch member, for moving 
the switch member independently of the sup 
port and for moving the support to inop 
erative position when released. 

5. Switch mechanism comprising a switch 
member movable to open and closed posi 
tions, a support for the switch member mov 
able to an inoperative position for moving 
the switch member to open position, current 
responsive means for releasably retaining 
the supportin operative position, and yield 
ing means for actuating the switch member 
to either open or closed position when the 
support is in operative positions and for 
permitting opening movement of the switch 
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member irrespective of the position of Said 
actuating means when the support is re 
leased. - 

6. Switch mechanism comprising a fixed 
contact member an articulated switch mem 
ber having a contact Erie, for engaging 
the fixed contact member and a current-re 
sponsive portion for effecting opening move 
ment of the contact portion, in response to 
predetermined current conditions, the said 
contact portion being movable to open tor 
closed position independently of the current 
responsive portion, and an overcenter spring 
for moving the contact portion to open or 
closed positions and for actuating the cur 
rent-responsive portion. 

7. Switch mechanism comprising an ar 
ticulated switch member having a movable supporting portion and a contact portion 
movable independently thereof, manually 
operable means including an overcenter 
spring for actuating the contact portion, and 
means for releasably retaining the support 
ing portion in operative position. 

8. Switch mechanism comprising an ar 
ticulated switch member having a contact 
portion and a current-responsive portion for 
effecting opening movement of the contact 
portion in response to predetermined cur 
rent conditions, and means independent of 
the current-responsive portion and including 
an overcenter spring for moving the contact 
portion to open and closed positions. 

9. Switch mechanism comprising an 'ar 
ticulated switch member having a contact 
portion movable to open and closed positions 
and a supporting portion that is movable to 
operative and inoperative positions and 
which, when moved to inoperative position, 
moves the contact portion to open position, 
current-responsive means for releasably e 
taining the supporting portion in operative 
position, and means including an overcenter 
spring for actuating the contact portion in 
dependently of the supporting portion. 

10. Switch mechanism comprising a piv 
otally mounted support member, means for 
releasably retaining the support member in 
operative position, a contact member pivot 
ally mounted on the support member and 
movable to open and closed positions, a piv 
otally mounted operating handle, an over 
center spring connecting the handle to the 
contact member for actuating the contact 
member in response to predetermined move 
ments of the operating handle and for mov 
ing the support member to inoperative posi 
tion to cause opening movement of the con 
tact member irrespective of the position of 
the operating handle. 

11. Switch mechanism comprising a base 
member, a contact member mounted thereon, 
a movable support member pivotally mount 
ed on the base member, automatically-actu 
ated means for releasably retaining the Sup 
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port member in operative position, a switch 
contact member pivotally mounted on the 
support member and movable into and out 
of engagement with the contact member, the 
said support member being movable to inop 
erative position for bodily moving the switch 
member out of engagement with the contact 
member, an operating member for the switch 
contact member movable to open and closed 
positions, and a spring for connecting the 

70 

75 
operating member and the switch contact 
member for biasing the switch member in 
open, or closed positions when the operating 
member is in open and closed positions, re 
spectively, and for biasing the support mem 
ber toward its inoperative position irrespec 
tive of the position thereof. . 

12. Switch mechanism comprising a mov 
able Support, a fixed contact member, an 
overcenter spring, a switch member carried 
by the support and movable by the said 
Spring independently of the support into 
and out of engagement with the contact 
member, and movable with the support out 
of engagement with the contact member. 

13. Switch mechanism comprising a fixed 
contact member, a switch member movable into engagement therewith and a movable 
support for the switch member adapted when 
in Operative position to support the switch 
member in either open or closed position and 
When moved to inoperative position to move 
the switch to open position and an over 
center Spring for biasing the switch member 
and the Support toward the said positions. 

14. A Switch mechanism comprising a 
movable contact member, a support therefor 
that is movable relatively thereto whereby 
said contact member may occupy an opera 
tive position only when said support is in a 
certain position and may occupy an inopera 
tive position independently of the position 
of said support, and an overcenter spring for 
actuating the contact member independently 
of the support and for simultaneously actu 
ating the contact member and the support. 

15. A switch mechanism comprising a 
movable contact member, a support therefor 
that is movable relatively thereto whereby 
said contact member may occupy an opera tive position only when said support is in a 
certain position, and may occupy an inopert 
tive position independently of the position of 
said support, and an operating member in 
cluding an overcenter spring for imparting 
movement only to the contact member when 
the support is in one position and for oper 
ating the support when the latter is in an 
other position. 

16. Switch mechanism comprising a base 
member, a movable support of U-shape hav 
ing recesses in each leg thereof of substan 
tially V-shape, a switch member pivotally 
mounted for movement in the recess to open 
and closed positions, an operating member 
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for the switch member, an over-center spring disposed between the legs of the support and 

O 

attached at one end to the switch member 
and at the other end to the operating mem 
ber, whereby the switch is moved to open 
or closed positions when the operating mem ber is moved to corresponding respective 
positions, and a current-responsive member 
for releasably retaining the support in oper 
ative position. t 

17. Switch mechanism comprising a base 
member, a movable support, pivoted at one 

20 

end to the base member and releasably sup 
ported at its free end, a switch pivoted to 
the support intermediate the ends thereof 
and provided adjacent its free end with a 
contact member, an operating member piv 
oted to the base member, and an over-center 
spring connecting the switch member and the 
operating member, and biasing the support 
toward an operative position and the switch 
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member to either open or closed position. 
18. Switch mechanism comprising a base 

member, a movable support having a recess 
of substantially V-shape and having one end 
pivoted to the basé member, a current-re 
Easy latch for engaging the free end of the support and normally retaining it in 
operaitve position, a fixed contact member, 
a movable switch member having one end 
provided with a contact member for engag 
cing the fixed contact member, and its other 

5 
end pivotally mounted in the apex of the 
said recess, and means for biasing the sup 
port toward inoperative position and for 
biasing the switch member to either open or closed position. 

19. Switch mechanism comprising a base 
member, a contact member mounted thereon, 
a movable support member pivotally 
mounted on the base member, automatically 
actuated means for releasably retaining the 
support member in operative position, a 
switch contact member pivotally mounted on . 
the support member and movable into 
and out of engagement with the contact 
member, the said support member being 
movable to inoperative position for bodily 
moving the switch member out of engage 
ment with the contact member, an operating 
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50 
member for the switch contact member mov 
able to open and closed positions, and a 
spring having one end connected to the 
switch contact member and the other end 
connected to the movable operating member 55 
for biasing the switch member in open or 
closed positions when the handle is in open 
and closed positions, respectively, for biasing 
the support member toward its inoperative 
position, irrespective of the position thereof. 
In testimony whereof, I have hereunto sub 

scribed my name this 25th day of Novem 
ber, 1924. 

HUBERT K. KRANTZ. 


