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Patented Mar. 11, 1952 2,589,167 

UNITED STATES PATENT OFFICE 
2,589,167 

ELECTRC SWITCH 

Hermon L. Wan Walkenburg, Wauwatosa, and 
Kenneth G. Sedgwick, Shorewood, Wis., assign 
ors to Square D Company, Detroit, Mich., a 
corporation of Michigan 

Application March 15, 1946, Serial No. 654,624 
(C. 200-166) 9 Claims. 

This invention relates to an electric switch, 
and more particularly to an electric switch hav 
ing cooperating contacts engaged and disengaged 
in response to energization and de-energization 
of an electromagnetic operator. 
One object of the invention is the provision of 

an electric switch having a sectional insulating 
block upon which the stationary contacts are 
mounted, having improved features of renovabil 
ity and accessibility for the contacts. 
Another object of the invention is the provi 

Sion of an electric Switch in which the contacts 
are readily changeable from normally open to 
normally closed type without manipulation of the 
stationary contacts. . 
Another object of the invention is the provision 

of an electric Switch in which the movable con 
tact is in the form of a bridging element with 
a biasing Spring in which the bridging element 
and biasing spring are formed as a unit assembly 
readily reversible top for bottom to change the 
bridging element from a normally closed to a 
normally open contact. 
Another object of the invention is an electric 

Switch with normally closed contacts having their 
spring bias determined by the operating armature 
and its associated carrier in which an adjustable 
Spring bias is applied to the armature to assist 
the gravitational bias thereon with the spring 
adjustment compensating for the bias exerted on 
the armature by the contact springs. 

'Other objects and features of the invention 
Will be readily apparent to those skilled in the art 
from the specification and appended drawings 
illustrating certain preferred embodiments in 
which: 

Figure 1 is a front elevational view of the Switch 
according to the present invention. 

Figure 2 is a Vertical Sectional view on the line 
II-II of Figure 1. 

Figure 3 is a top plan view of the switch. 
Figure 4 is a side elevational view of the mov 

able contact element in its normally disengaged 
arrangement. 

Figure 5 is a front elevational view of the mov 
able contact arrangement of Figure 4. 

JFigure 6 is a side elevational view of the mov 
able contact element in its normally engaged 
position. 

Figure 7 is a front elevational view of the mov 
able contact arrangement of Figure 6. 
In the electric Switch, according to the present 

invention, there is provided a back mounting 
plate f in which are rigidly secured a pair of 
forwardly extending elongated mounting studs 
2 and 3. Upon the studs 2 and 3 are slidably 
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mounted a pair of mating insulating blocks 4 
and 5 rigidly Secured upon the studs 2 and 3 by 
nutS 6 threaded thereon. The insulating blocks 
have front and back walls 7 and 8, side walls 9 
and and a plurality of intermediate barrier 
walls 2 and 3, with the side and barrier walls 
Of the blockS meeting to form individual cham 
bers. Within these chambers and upon the back 
face of the wall 7 and the front face of the wall 
8 are supported conducting connectors 4 and 5 
carrying terminal connectors 6 and 7 at their 
upper ends for the reception of circuit wiring. 
The conducting connectors 4 and 5 are L 
shaped as shown in Figure 2, and at their in 
terior ends carry stationary contacts 8 and 9 
On their lower faces and additional stationary 
contacts 2 and 22 on their upper faces. 

Rigidly secured to the back plate t is a gen 
erally E-shaped stationary field magnet 23 about 
the middle leg of which is disposed an operating 
coil 24. Slidably disposed at the sides of the front 
leg of the field magnet 23 is a carrier 25 of gen 
eral U shape having pivotally mounted to its 
lower leg a bridging armature 25 by means of a 
pin 27 maintained in position by spring element 
28. To the upper leg of the carrier 25 is mounted 
an insulating contact bar 29 having a plurality 
of integral posts 3 extending upwardly there 
from and upon which the movable contact units 
are mounted. 
On the front face of the field magnet 23 is 

mounted a Stationary support 32 having an up 
Wardly extending flange 33 disposed in a slot in 
the contact bar 29 to serve as a guide therefor 
in its reciprocatory movement. The lower leg of 
the carrier 25 has a downwardly extending fange 
34 and pivotally disposed between the flange 34 
and the Support 32 is a lever 35 pivotally con 
nected thereto by tongue and slot engagement. 
In the lower portion of the support 32 there are 

provided a Supporting flange 36 and guide flanges 
37 which serve to retain a freely rotatable screw 
element 38, this element having a reduced throat 
portion at flange 36 so that it may be rotated 
Without effecting longitudinal movement. Be 
tween the Screw element 38 and the flange 34 is 
disposed a biasing Spring 39 having the end loop 
4 thereof disposed in the spiral thread on the 
Screw element so that rotation of the screw is 
accompanied by vertical movement of the loop. 
4 with consequent change in the angle of the 
Spring bias and, hence, of the vertical biasing 
force on the armature 26. 
The movable contact unit is shown more par 

ticularly in Figures 4 through 7. This unit is 
embodied by a U-shaped element 42 within which 
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are disposed the contact biasing spring 43 and the 
bridging contact element 44. This bridging ele 
ment has a central cup-shaped portion 45 and a 
pair of horizontal extending arms 46 and 47 carry 
ing the movable contacts 43 and 49. The 
U-shaped element 42 is provided with a cap 5 
enclosing the spring 43 and the bridging ele 
ment 44 so that the element 42, Spring 43, 
bridging element 44 and cap 5 form a unit a S 
sembly which may be removed as a unit without 
disassembly of the parts. 

O 

Extending from the posts 3 of the contact . 
bar 29 are mounting studs 52 for the movable 
contact assembly, the horizontal faces of the 
element 42 and cap 5 having holes therein 
through which the stud 52 extends with the 
spring 43 being of a size to receive the stud 52 
therein. A nut 53 holds the element 42 and its 
cap 5 rigidly upon the post 3 with the bridging 
element 44 free to reciprocate therein, but biased 
to its extreme position by the contact pressure 
Spring 43. 
The parts as shown in Figures 4 and 5 are in 

the normally disengaged position where the Con 
tacts are disengaged when the operating coil 24 
is deemergized. To change the contacts to the 
normally closed type, as illustrated in Figures 6 
and 7, the only operation is a reversal top for 
bottom of the movable contact unit asssembly 
formed by the element 42, cap 5, bridging ele 
ment 44 and spring 43. This is done by remov 
ing the nut 53 and moving the contact assembly 
top for bottom with replacement of the nut to 
Secure it in position. It is to be noted that the 
connectors f4 and 5 have stationary contacts on 
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both their top and bottom faces and that no 
change is necessary in the stationary contacts or 
their Supporting connectors to modify the con 
tact operation from normally engaged to normal 
ly disengaged. In the normally disengaged po 
sition, movable contacts 48 and 49 cooperate with 
the stationary contacts 8 and 9 to make and 
break the circuit and in the normally engaged 
position of Figures 6 and 7 the movable contacts 
48 and 49 cooperate with the stationary contacts 
2 and 22. 
As the contacts are changed from normally 

disengaged to normally engaged positions, it is 
seen that an additional Spring bias is placed upon 
the armature 26 and the carrier and contact bar 
moved thereby by the springs 43 which are 
stressed after engagement of the cooperating 
contacts. To compensate for this upwardly di 
rected Spring bias on the armature and its a S 
sociated elements, the spring 39 is adjustable by 
the screw element 38 so that the downward bias 
on the armature 26 exerted by the Spring 39 may 
be increased or decreased as more or less of the 
contacts are placed in the normally engaged ar 
rangement. 
With the contact mounting blocks herein used, 

maximum accessibility is provided for the Sta 
tionary and movable contacts as a simple removal 
of the nuts 6 permits front block 4 and the Sta 
tionary contact connectors 4 mounted thereon 
to be readily slid forward and off of the studs 2 
and 3. To remove the back contact block 5, the 
movable contacts may be removed either in 
dividually or as a unit by removal of the bar 29 
whereby the back contact block 5 and the Sta 
tionary contact connectors 5 mounted thereOn. 
are slid forwardly from the studs 2 and 3. This 
ready accessibility and renoval of the insulating 
blocks facilitates the repair and replacement of 
the stationary and movable contacts. 
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4. 
While certain preferred embodiments of the in 

vention have been specifically disclosed, it is 
understood that the invention is not limited 
thereto, as many variations will be readily ap 
parent to those skilled in the art and the inven 
tion is to be given its broadest possible interpre 
tation within the terms of the following claims. 
What is claimed is: 
i. In an electric switch, a support, a back in 

sulating block, a front insulating block, means 
for mounting said blocks upon the Support, bar 
rier walls on said blocks mating in the block Sup 
ported position to form a plurality of individual 
chambers between the blocks, Sets of spaced Sta 
tionary contacts mounted in Said chambers, one 
contact of each set being mounted on the back 
insulating block and one contact of each Set be 
ing mounted on the front insulating block, mov 
able bridging contacts cooperating with said Sets 
of stationary contacts, an insulating carrier upon 
which said movable contacts are mounted, Said 
movable contacts including a unit assembly of a 
bridging element, a contact pressure Spring and 
an enclosure therefor, and means for readily re 
versing said unit assembly bodily top for bottom 
On the carrier to vary the contact arrangement 
from normally engaged to normally disengaged. 

2. In an electric Switch, a Support, a back in 
Sulating block, a front insulating block, means 
for mounting said blocks upon the Support, bar 
rier Walls on said blocks mating in the block Sup 
ported position to form a plurality of individual 
chambers between the blocks, SetS of Spaced Sta 
tionary contacts mounted in said chambers, One 
contact of each set being mounted on the back 
insulating block and one contact of each set be 
ing mounted. On the front insulating block, mOW 
able bridging contacts cooperating With Said Sets 
of stationary contacts, an insulating carrier upon 
Which said movable contacts are mounted, Said 
movable contacts including a unit assembly of a 
bridging element, a contact preSSure Spring, and 
an enclosure therefor, means for readily reversing 
said unit assembly bodily top for bottom on the 
carrier to vary the contact arrangement from 
normally engaged to normally disengaged, Said 
front insulating block and the stationary contacts 
mounted thereon being readily removable from 
the support to facilitate manipulation of the 
movable contacts. 

3. In an electric Switch, a support, a back in 
Sulating block, a front insulating block, means 
for mounting said blocks upon the Support, bar 
rier walls on said blocks mating in the block Sup 
ported position to form a plurality of individual 
chambers between the blocks, sets of stationary 
contacts mounted in said chambers, one contact 
of each set being mounted on the back insulating 
block and one contact of each set being mounted 
On the front insulating block, Said stationary con 
tacts each having two contact surfaces facing in 
opposite directions, movable bridging contacts 
cooperating with said stationary contacts, and 
means for reversing the movable contacts to 
change the contact arrangement from normally 
engaged to normally disengaged, said change in 
contact arrangement being effected without 
modifying the position of the stationary contacts, 
each of said movable contacts including a unit 
assembly of a bridging contact element, contact 
pressure spring and means maintaining then in 
their cooperating relation, the unit assembly be 
ing bodily reversible as a unit top for bottom to 
facilitate the reversal of the movable contact. . 

4. In an electric switch, a Support, a back in 
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Sulating block, a front insulating block, means 
for mounting said blocks upon the support, bar 
rier Walls on Said blocks mating in the block sup 
ported position to form a plurality of individual 
chambers between the blocks, sets of stationary 
contacts mounted in said chambers, one contact 
of each Set being mounted on the back insulat 
ing block and one contact of each set being 
mounted. On the front insulating block, said sta 
tionary. Contacts each having two contact sur 
faces facing in Opposite directions, movable bridg 
ing contacts cooperating with said stationary 
contacts, and means for reversing the movable 
contacts to change the contact arrangement from 
normally engaged to normally disengaged, the 
movable contacts in the normally engaged posi 
tion COOperating With the stationary contact Sur 
faces facing in one direction and in the normally 
disengaged position cooperating with the sta 
tionary contact Surfaces facing in the opposite 
direction, the change in contact arrangement be 
ing effected Without modification of the Station 
alry contact position, each of Said movable con 
tacts including a unit assembly of bridging con 
tact element, contact pressure Spring and means 
maintaining them in their cooperating relation, 
the unit assembly being bodily reversible as a unit 
top for botton to facilitate the reversal of the 
movable contact. 

5. In an electric SWitch, a Support, a back in 
Sulating block, a front insulating block, means 
for mounting said blocks upon the Support, bar 
rier walls on said blocks mating in the block 
Supported position to form a plurality of indivi 
dual chambers between the blocks, sets of Sta 
tionary contacts mounted in Said chambers, One 
contact of each Set being mounted on the back 
insulating block and One contact of each set be 
ing mounted on the front insulating block, Said 
stationary contacts each having two contact Sur 
faces facing in opposite directions, movable bridg 
ing contacts cooperating With Said Stationary 
contacts, and means for reversing the movable 
contacts to change the contact arrangement from 
normally engaged to normally disengaged, Said 
change in contact arrangement being effected 
without modifying the position of the Stationary 
contacts, said front insulating block and the Sta 
tionary contacts mounted thereon being readily 
removable as a unit from the support to facilitate 
access to and manipulation of the movable Con 
tacts for the reversal operation, each of said mov 
able contacts including a unit assembly of bridg 
ing contact element, contact preSSure Spring and 
means maintaining them in their COOperating 
relation, the unit assembly being bodily reversible 
as a unit top for bottom to facilitate the reversal 
of the movable contact. 

6. In an electric switch, a Support, a back 
insulating block, a front insulating block, means 
for mounting said blocks upon the Support, bar 
rier Walls on said blocks nating in the block Sup 
ported position to form a plurality of individual 
chambers between the blocks, Sets of stationary 
contacts mounted in said chambers, one contact 
of each set being mounted on the back insulating 
block and one contact of each set being mounted 
on the front insulating block, said stationary 
contacts each having two contact Surfaces facing 
in opposite directions, movable bridging contacts 
cooperating with Said stationary contacts, and 
means for reversing the movable contacts to 
change the contact arrangement from normally 
engaged to normally disengaged, the movable 
contacts in the normally engaged position co 
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6 
Operating With the stationary contact surfaces 
facing in One direction and in the normally dis 
engaged position cooperating with the stationary 
contact Surfaces facing in the opposite direction, 
the change in contact arrangement being effected 
without modification of the stationary contact 
position, said front insulating block and the sta 
tionary contacts mounted thereon being readily 
removable as a unit from the Support to facilitate 
access to the manipulation of the movable con 
tacts for the reversal operation, each of said mov 
able contacts including a unit assembly of bridg 
ing contact element, contact pressure spring and 
means maintaining then in their cooperating 
relation, the unit assembly being bodily revers 
ible as a unit top for bottom to facilitate the re 
Versal of the movable contact. 

7. In an electric Switch, a pair of spaced sta 
tionality contacts, each of said contacts having 
tWO contact Surfaces facing in opposite direc 
tions, a bridging movable contact cooperating 
With Said stationary contacts to perform the 
SWitching Operation, a support for said movable 
contact, and means for moving said support to 
move the bridging contact into and out of en 
gagement With the Stationary contacts, said mov 
able contacts when in one position on said Sup 
port cooperating with the stationary contact sur 
faces facing in one direction, the position of the 
novable contact on Said support being readily 
reversible so that the movable contact cooperates 
With the Stationary contact surfaces facing in 
the Opposite direction so as to modify the contact 
Operation from normally engaged to normally 
disengaged, said movable contact including as a 
unit assembly a bridging contact element, a con 
tact preSSure spring and means maintaining said 
bridging element and contact pressure spring in 
COOperating relation whether or not mounted 
Upon the support, the reversal of the movable 
Contact being effected by reversing the unit as 
Sembly bodily top for bottom as a unit. 

8. In an electric switch, a pair of spaced sta 
tionary contacts, a bridging movable contact co 
Operating with Said stationary contacts to per 
form the Switching operation, a support for said 
novable contact, means for moving said support 
to move the bridging contact into and out of 
engagement With the stationary contacts, said 
movable contact being reversible to cooperate 
With the Stationary contacts in the two positions 
to provide for normally engaged and normally 
disengaged Operations, the movable contact in 
cluding as a unit assembly a bridging contact 
element, a contact pressure spring, and means 
inaintaining the bridging element and contact 
preSSure Spring in cooperating relation, whether 
or not mounted upon the support, the support 
inolunting providing for reversal of the movable 
contact by reversing the unit assembly bodily top 
for botton as a unit. 

9. In an electric Switch, a pair of Spaced sta 
tionary contacts, a bridging movable contact 
cooperating With Said stationary contacts to per 
form the Switching operation, a support for said 
movable contact, means for moving said support 
to move the bridging contact into and out of 
engagement with the Stationary contacts, said 
novable contact being reversible to cooperate 
With the Stationary contacts in the two positions 
to provide for normally engaged and normally 
disengaged operations, the movable contact in 
cluding as a unit assembly a U-shaped member, 
a bridging contact element, a contact pressure 
Spring and a cap enclosing said spring and bridg 
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ing contact element within said U-shaped e- UNITED STATES PATENTS 
ber, and means for removably mounting Said Number Name Date 
unit assembly upon Said support whereby said 2,064,632 Schmitt ---------- Dec. 15, 1936 
unit assembly may be bodily inverted to change 2,106581 Unwin ------------ Jan. 25, 1938 
the normal operation of said switch. s 2.1733is Seeger et al. ------ Sept. 19, 1939 

HERMON I. WAN WALKENBURG. 2,222,765 Geyer ------------ Nov. 26, 1940 
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The following references are of record in the 10 2390,344 Ayers ------------ Dec. 4, 1945 
file of this patent: 2,419,072 Hall -------------- Apr. 15, 1947 


