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1. 

My invention relates to apparatus for control 
ling the movement of contacts, valve parts, and 
the like. More particularly, it relates to an electri 
cal Switch that is a modification of the type shown 
and described in my Copending application, Serial 
No. 562,496, filed on November 8, 1944. 

In my copending application, a SWitch is dis 
closed in which the parts are so arranged that the 
major or predominant component of the force of 
a resilient member maintains a movable contact 
in engagement with a stationary contact when 
the movable parts of the switch are in either of 
two alternative positions. In that application a 
SWitch of the pushbutton or plunger type is shown 
which when actuated moves the parts to inter 
rupt One circuit and establish another circuit and 
in Which the movable parts automatically return 
to their original position when the force upon 
the plunger is released. While such a switch has 
advantages in certain applications, it is often 
desirable to proVide a Switch which when actu 
ated remains in its actuated position after the 
actuating member is released and in which the 
parts are So arranged that when pressure is again 
applied to the actuating member in the same di 
rection, the parts Will be returned to their original 
position. 

t is therefore an object of the present inven 
tion to provide an improved device including a 
pair of Spaced stationary parts and a third part 
which is movable from engagement with either 
Stationary part into engagement with the other 
Stationary part when an actuator is moved in the 
Same direction for each actuation and which re 
mains in its actuated position upon release of the 
actuator. 
Another object of my invention is to provide 

an improved electrical Switch having a contact 
Which is movable from engagement with a sta 
tionary contact when an actuator is moved in one 
direction and the actuator is released and which 
is again movable into engagement with the sta 
tionary contact when the actuator is again moved 
in the Same direction. 
A further object of my invention is to provide 

an improved electrical switch including a pair 
of Spaced Stationary contacts and a third contact 
which is movable from engagement with either 
of the stationary contacts into engagement with 
the other Stationary contact when an actuator 
is moved in the same direction for each actua 
tion and Which remains in its actuated position 
upon release of the actuator. 
A still further object of my invention is to pro 

Vide an improved electrical switch in which a 
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movable contact is maintained in engagement 
with a stationary contact by the major or pre 
dominant component of the force of a resilient 
member and is movable into engagement with 
another stationary contact upon movement of an 
actuator to change the direction of the force of 
the resilient member to cause the major Or pre 
dominant component of the force of the resilient 
member to maintain the movable contact in en 
gagement With the second contact and which 
remains in its actuated position upon release of 
the actuator until the actuator is again moved 
in the same direction, whereupon the SWitch is 
again actuated to return the parts to their origi 
nal pOSition. 
Other objects and advantages of my invention 

Will be apparent as the Specification proceeds. 
My invention will be better understood by ref 

erence to the accompanying drawings in which: 
Fig. 1 is a central cross sectional view of my 

improved switch With parts in elevation; 
Fig. 2 is a view Somewhat Similar to that shown 

in Fig. 1 with some of the movable parts in a 
different position; 

Fig. 3 is an end view of the switch showing the 
arrangement of the terminal bars; 

Fig. 4 is a cross sectional view on the line 4-4 
of Fig. 1; 

Fig. 5 is a central sectional view of the switch 
On the line 5-5 of Fig. 2 with parts shown in 
elevation; 

Fig. 6 is a cross sectional view of the switch on 
the line 6-6 of Fig. 1; 

Fig. 7 is a cross sectional view on substantially 
the line 7-7 of Fig. 1 with parts broken away to 
show underlying structure; 

Fig. 8 is a cross sectional view of the upper por 
tion of the switch shown in Fig. 1 with the parts 
in the position they occupy when the actuator has 
been moved inwardly and just before release of 
the actuator; 

Fig. 9 is a view partly in elevation and partly 
in section of a modified form of my switch; 

Fig. 10 is a cross sectional view on the line 
O-O of Fig. 9; and 
Fig. 11 is an elevational view of the upper por 

tion of the switch shown in Fig. 9 with parts in 
cross section on the line f-f f, looking in the 
direction of the arrow. 
Although my improved device may be utilized 

for various purposes, such as for opening and 
closing valve parts or moving valve parts into 
and from engagement with each other, as illus 
trated in the drawings, it is shown in the form 
of an electrical switch in which some of the switch 
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parts are similar to those shown in my copend 
ing application. The present invention, however, 
relates more particularly to the actuating mech 
anism which may be utilized with Switches of 
various types. 
As illustrated, the switch is enclosed in a tubu 

lar housing provided at one end with a block 
of insulating material which extends into the 
housing in the form of a sleeve 2 and is provided 
interiorly with Substantially rectangular Side 
walls, as shown more particularly in Fig. 4, to 
form a chamber 3 to receive three aligned sta 
tionary contacts 4, 5, and 6, a movable contact 
7, and a roll 8 provided with a shaft 9 which is 
journalled at opposite ends in recesses in the 
legs of a carriage which is formed of a suitable 
electrical insulating material. The upper portion 
of carriage extends above chamber 3 to pro 
vide a seat for one end of a coil spring 2 which 
is maintained in place by a boss 3 extending 
upwardly from the carriage and the other end of 
spring 12 bears against an abutment í 4 and is 
held in place by a boss 5 which extends down 
Wardly from the abutment. Abutment 4 is mev 
able by means of an actuator or plunger S which 
is normally maintained in its released position by 
means of a Spring 7. 
The block of insulating material serves as a 

Support for contacts A, 5 and 6 and may be 
formed in any desired nanner and of any suit 
able electrical insulating material, such as a 
phenolic condensation product, and if desired the 
contactS may be in olded in the insulating na 
terial. As shown more particularly in Figs. 3 and 
4, the insulating material consists of a section 8 
provided with an outwardly extending rib 2 
which terminates in a rectangularly-shaped 
block 2 and a section 9 provided with a receSS 
to receive block 2 and a pair of outwardly ex 
tending ribs 22 and 23 arranged on opposite sides 
of the block. Rectangularly-shaped slots are 
formed in section 8 to receive terminal bars 24 
and 25 which as shown are integral with contacts 
4 and 6, respectively. Terminal bars 24 and 25 
are arranged on opposite sides of insulating rib 
20 and as illustrated are provided with screws 
26 and 2, respectively, to maintain suitable con 
ductorS in place. In a like manner a rectangu 
larly-shaped slot is formed in section 9 to re 
ceive terminal bar 28 of contact 5 which is in 
sulated from terminal bars 24 and 25 by ribs 22 
and 23 and block 2 í and is provided with a screw 
29 to maintain a suitable conductor in place. 
Contacts 4, 5 and 6 extend angularly from their 

respective terminal bars as illustrated more par 
ticularly in Fig. 4 and for strengthening pur 
pOSes as Well as for economical reasons, the mov 
able contact is preferably bimetallic. For in 
stance, the portion engaged by roll 8 is formed of 
a comparatively strong and inexpensive material, 
Such as bronze, and the portion which engages 
the contacts is formed of a highly conductive 
material, Such as Silver. 
When movable contact is in one position, it 

engages stationary contacts and 5 and when it 
is in a different position it engages stationary 
contacts 6 and 5 and during its movement from 
contacts 4 and 5 to contacts 5 and 6, its central 
portion is first rocked upon contact 5 to cause 
it to engage contact 6 and it is then Slid upon 
contacts 5 and 6 to provide a wiping action and 
in a like manner When contact is moved fron 
engagement with contacts 6 and 5 into engage 
ment with contacts 5 and 4, it is first rocked up 
on contact 5 to cause it to engage contact, A, and 
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4. 
is then slid upon contacts 5 and 4 to cause a 
wiping action of the movable contact upon the 
stationary contacts and while the movable con 
tact na ay be coinstructed in any desirable man 
ner to effect these results, as illustrated in the 
dira, Wings, it has a central apex 360 from Which op 
positely inclined faces 3 and 32 extend and the 
silver Innenber has two flat portions opposite 
faces 3 and 32 to selectively engage contacts 6 
and , respectively, and a central portion 33 to en 
gage contact 5 which has an outer convex sur 
face to facilitate its rocking action. The opposite 
ends of the nowable contact are also provided 
with outwardly inclined flanges 34 and 35 for en 
gagement by roll 3. 
While the switch so far described is similar 

to that shown in my prior application, according 
to the present invention in proved in eans are 
provided for maintaining movable contact in 
engagement with either stationary contacts 4 or 
5 or stationary contacts 5 and 6 and for actu 
ating the switch to cause contact 7 to move to 
its alterinate positions. For this purpose, moV 
able abutment it is provided with a plurality of 
iaterally extending grooves 36, 32, 33 and 39 and 
when the switch is in the position shown in Fig. 
4 of the drawing, movable contact is maintained 
in engagement with stationary contactS 4 and 5 
by means of spring 2 which is held under con 
pression between carriage i and abutment 4 by 
means of a stationary rod 3 which fits in groove. 
38 of abutment 4. 
As illustrated, rod 3 is secured at its opposite. 

ends to housing and carries a block if, the low 
er portion of which is received within a longi 
tudinally extending slot 2 formed in movable 
abutment A and while the block fits within the 
slot with sufficient Snugness to prevent turn 
ing movement of the abutinent, there is suffi 
cient play to permit angular and lateral move 
ment of abutment 4 from the position shown in 
Fig. i to the position shown in Fig. 2. 
The upper portion of block & provides an 

abutment for one end of spring which is held 
in position by a boss 33 extending upWardly from 
block and the other end of spring bears: 
against a plate it which has a downwardly ex 
tending tongue 35 for maintaining the opposite 
end of the spring in place. To prevent turning 
movement of plate 48, it is provided with fanges 
As and 6 at its opposite ends, each of which has 
a central Siot to receive beads 43 and 49, respec 
tively, extending inwardly from actuator 6. 

Plate 44 serves to support and maintain a pair 
of yokes 5 and 5 in properly spaced relation 
and the apertures in flanges 6 and 37 extend. 
through the plate to perit inward and outward 
novement of the plate. AS illustrated: nore par 
ticularly in Figs. , 5- and 6, each of the yokes is 
provided With a pair of doWinWardly extending 
prongs 52 and 53, respectively, which extend 
loosely through slots 54; and Séd in plate 4. 
Prongs 52 are bevelled at their lower portion to fit 
into groove 39 when actuator 6 is moved in 
Wardly and the Switch is in the position shown 
in Fig. 1 and prongs 33 are bevelled at their lower 
portion to fit into groove 36 when the switch is 
in the position shown in Fig. 2 and actuator f is 
moved inwardly. 
As will be apparent from Figs. and 2 of the 

drawings, plate 44 and yokes 5 and 52 are main 
tained in their upperrinost position by the force 
of spring and to prevent damage to the up 
per portion of the plunger or actuator, a disk or 
bearing plate 55 formed of hard steel or other. 
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suitable material is interposed between yokes 50 
and 5 and the upper portion of the actuator. 
Actuator 6 is also provided with slots 56 and 
56d to receive rod 40 which limits the inward and 
outward movement of the actuator. Slots 56 and 
56a are of sufficient length to permit actuation 
of the Switch to either position and to permit a 
predetermined overtravel of the plunger after the 
Switch is actuated and to also provide a Space 
between prongS 52 and 53 above the movable 
abutment when the force upon the actuator 
is released which permits a predetermined 
amount of pretra Vel before the SWitch is actU 
ated. 
When the parts are in the position shown in 

Fig. 1, it will be noted that carriage f is inclined 
upwardly toward the right as shown in Fig. 1 and 
Spring 2 which is compressed between carriage 

and abutment 4 inclines movable abutment 
4 in a similar direction and the major or pre 
dominant component of the force of spring 2 
is directed toward maintaining contact firmly 
in engagement with stationary contacts 4 and 5, 
thus eliminating chattering at the contacts. 
When movable abutment 4 is in this position, 
groove 39 is directly below prongs 52 so that 
when actuator 6 is forced inwardly prongs 52 of 
yoke 5 enter groove 39 of the movable abut 
ment and upon the application of additional 
pressure to the actuator, the angular position 
of abutment 4 is changed and the portion of 
the coil spring below groove 39 is compressed to 
a greater extent than the other portions of the 
Spring, thus changing the direction of the force 
of spring 2. 
During the in Ward movement of the actuator 

and the change in inclination of abutment 4, 
prongs 52 and 53 will be inclined to the right as 
illustrated in Fig. 8, forcing plate 44 away from 
bearing plate 55 and prongs 53 will ride over in 
clined Wall 3d of groove 3 into contact with 
stationary rod 40 which passes over the apex 
between grooves 36 and 37 into groove 37 during 
the angular movement of the abutment. It will 
be noted that during the initial compression of 
that portion of spring 2 below groove 39, the 
abutment is first moved angularly changing the 
direction of the force of Spring 2. During this 
initial compression of spring 2, lateral movement 
of abutment 4 is prevented by rod A which rests 
in groove 38. When the portion of spring 2 
below groove 39 is compressed to a sufficient ex 
tent, however, the direction of the force of spring 
2 changes and it moves abutment 4 laterally, 
causing rod 48 to pass over the apex between 
grooves 38 and 3 which causes a further rapid 
change in the direction of the force of spring f2. 
When the direction of the force of spring 2 is 

changed, it of course exerts a force to move roll 
8 into engagement with the inclined face 32 of 
movable contact 7 causing a rocking action of 
apex 33 of the movable contact upon stationary 
contact 5 and forcing the portion of the contact 
opposite face 32 into engagement with stationary 
contact G. Roll 8 then engages flange 34 to slide 
movable contact with a wiping action over sta 
tionary contacts 5 and 6 to the position shown 
in Fig. 2. During this movement, the portion of 
contact opposite face 3 is maintained in en 
gagement with contact 4 while roll 8 is moving 
over face 3 and consequently roll 8 is moving 
at high speed when it strikes face 32 which en 
Sures a fast make and break of the contacts. 
When actuator 6 is released, spring 7 returns 

it to its original position and during this move 
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6 
ment Spring 7 exerts a force upon plate 44 which 
returns prongs 52 and 53 to their original vertical 
position as shown in Fig. 2. At this time carriage 
f is inclined upwardly toward the left and abut 
ment 4 is inclined in a similar direction and is 
maintained in that position by stationary rod 40 
and the force of Spring 2. When the parts are 
in the position shown in Fig. 2, the major or 
predominant component of the force of spring 
2 is directed toward maintaining movable con 

tact 7 in engagement with stationary contacts 
6 and 5. 
When the parts are in the position shown in 

Fig. 2, the Switch may be actuated to the position 
shown in Fig. 1 by again moving actuator 6 in 
Wardly. Since abutment 4 is now in a different 
position, however, as actuator f6 is forced in 
Wardly, prongS 53 enter groove 36 of movable 
abutment 4 and compress the portion of spring 
2 below groove 36 to a greater extent than the 

other portions of the spring, thereby changing 
the direction of the force of spring 2 and the 
inclination of movable abutment í 4. As the in 
clination of abutment 4 changes, prongs 53 will 
be inclined toward the left, and prongs 52 upon 
engaging the inclined wall 38a of groove 38 will 
be inclined in a direction similar to prongs 53 and 
Will finally engage stationary rod 40. During 
the initial compression of that portion of spring 
2 below groove 36, rod 40 restrains lateral move 
ment of abutment 4. When that portion of 
Spring 2 below groove 36 is compressed to a suf 
ficient extent, however, it causes lateral move 
ment of abutment f 4 and during this lateral 
movement, rod 40 rides over the apex between 
grooves 3 and 38 into groove 38, thereby causing 
a further rapid change in the direction of the 
force of spring 2. 
The change in the direction of the force of 

Spring 2 during the inward movement of the ac 
tulator forces roll 8 over movable contact 7 and 
as it engages face 3í of that contact, it rocks 
movable contact 7 upon stationary contact 5 and 
forces the portion of contact 7 opposite the face 
3 into engagement with stationary contact 4, 
and during this movement the portion of contact 

Opposite face 32 is maintained in engagement 
With contacts 5 and 6 until roll 8 engages in 
clined face 3 at which time roll 8 is in rapid 
motion. So that the circuit between contact 7 and 
contact 6 is quickly interrupted and the circuit 
between contact 7 and contact 4 is quickly estab 
lished. Roll 8 then engages flange 35 and slides 
movable contact over stationary contacts 5 and 
4 with a wiping action and when the force upon 
actuator 6 is released, spring 7 returns the 
parts to the original position shown in Fig. 1. 
In constructing grooves 36, 37, 38 and 39, it 

Will be noted that grooves 37 and 38 are more 
deeply enabedded in abutment f8 than grooves 
36 and 39 and that the inclined faces of grooves 
37 and 38 which converge to form apex 57 are 
Comparatively short to permit rod 4) to ride 
Over the apex into groove 37 when the switch is 
actuated to move abutment 4 from the position 
shown in Fig. 1 to the position shown in Fig. 2 
and to ride over apex 57 into groove 38 when the 
Switch is actuated to move abutment 4 from 
the position shown in Fig. 2 to the position shown 
in Fig. 1. 
While the Switch may be supported in any de 

Sired manner, as illustrated in the drawings, 
the housing ? is threaded as indicated by the nu 
meral 58 to engage a suitably threaded support. 
Housing is also provided with an inwardly ex 
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tending bead 59 which fits in, a slot in sleeve 
2. to prevent angular movement of sleeve, 2. 
Another modification Of my invention is Shown 

in Figs. 9. to 11, inclusive. This modification is 
similar to that disclosed in Figs. 1 to 8, inclusive, 
and the movable and stationary contacts are ar 
ranged in the same manner. The movable abut 
ment 60, however, is of the floating type and a pair 
of spaced grooves 6 and 62 are provided in 
flanges 63 and 64 extending upwardly from the 
opposite ends of the abutment and arranged 
centrally upon the upper portion of the abutment 
60i is an additional projection provided with 
grooves: 65 and 66. 
To normally maintain the actuator 6 in its 

released position, a spring 68 is provided, the 
lower portion of which engages a stationary rod 
69, and the upper portion of which engages a plate 
7. For actuating the Switch, a pair of strips 
lf; and 72 are arranged between plate and a 
bearing plate 73 and each strip is provided with 
a downwardly extending prong 74 and 75, respec 
tively, which extend loosely through slots 6 and 
77 in plate 70. As in the previous modification, 
plate 70 is provided with flanges having aper 
tures 78 and 79 to permit inward and outward 
movement of the plate but the plate is prevented 
from Substantial angular movement by means 
of beads 80 and 8 extending inwardly from ac 
tuator 8. The remainder of the Switch is similar 
to that shown in Figs. 1 to 8, inclusive, and con 
sequently the parts have been designated by the 
Sane reference numerals. 

fhe operation of the switch is similar to that 
shown in Figs, 1 to 8, inclusive. When actuator 
67 is forced in Wardly, the beveiled portion of 
prong 5 is forced into groove 62 and congresses 
the portion of the Spring below groove 62 and 
changes the direction of the force of spring 2 to 
actuate the switch in one direction and during 
the actuation of the. Switch, movable abutment 
60 is inclined outwardly toward the left and is 
moved laterally to cause stationary rod 33 to ride 
over the apex betWeen grooves 66 and 65 into 
groove 65 and prongs: 74 and 5 are inclined to 
the: right similar to the manner shown in Fig. 8. 
Upon the release of the actuator groove 6 will 
be directly under prong 74 and the switch may 
again be actuated to return the parts to the origi 
nal position by again moving the actuator in 
Wardly as will be apparent to those skilled in 
the art. 
While the switch is shown and described as be 

ing; of the type in which one electrical circuit is 
interrupted and another electrical circuit is es 
tablished when the switch is actuated, it will of 
course be understood that the switch may be 
utilized to interrupt and establish a single circuit. 
In such case, contact 8 or contact 5 may be utilized 
as a. stop. Other, modifications of my invention 
will be apparent to those skilled in the art and it 
will of course be understood that I contemplate 
by the appended, claims to cover any such modi 
fications as fall within the true purpose and scope 
of my invention. 
What I claim is: 
1. Apparatus of the class described comprising 

a stationary contact and a movable contact, 
means for maintaining the movable contact in 
engagement with the stationary contact includ 
ing" a movable abutment, provided. With first and 
second grooves arranged adjacent opposite edges 
thereof, an actuator, means associated with said 
actuator including first and second inwardly ex 
tending, prongs, resilient-means for maintaining. 
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8 
said actuator in a released position and the first 
prong in alignment with the first groove in said 
abutment, when said abutment is in one position 
and said first prong being receivable in the first 
groove of said abutment to apply pressure to the 
abutment adjacent thereto to change its angular 
position when the actuator is moved inwardly, 
means responsive to the movement of said abut 
ment for disengaging the stationary contact from 
the movable contact, and said resilient means be 
ing effective in returning said prongs to their nor 
inal position and for maintaining the second 
prong in alignment With the second groove in said 
abutment when the abutment is in the second po 
sition. - 

2. Apparatus of the class described comprising 
a stationary contact and a movable contact, . 
iaieans for maintaining the movabie contact in 
engagement With the stationary contact includ 
ing a, ranovable abutment provided with first and : 
Second grooves arranged adjacent opposite edges 
thereof, an actuator, means associated with said 
actitiator including first and second inwardly ex 
tending prolings, resiliest means for maintaining 
Said actuator in a released pegitic, and the first 
p'ong in alignment. With the first groove in said 
aiutline: . Whe said abutment is in one position 
and Said first proing being receivable in the first 
groove of Said abutaent to apply pressure to the 
&putiaent adjacent thereto to anguiarly move it 
when the actuator is moved inwardiy, and means 
responsive to the movement of said abutment for 
disengaging the stationary contact from the mov 
able contact, said resilient means being effective 
in returning Said prongs to their normal position 
and for rnaintaining the second prong in align 
inent with the Second groove in said abutment 
when the abutment is in the second position and 

to its original position when the actuator is again 
Hmoved in Wardy. 

3. Apparatus of the class described comprising 
a Stationary contact and a movable contact, 
1316&nS for Sinaintaining the movable contact in 
engagement with the stationary contact includ 
iig an inclined inovable abutment provided with 
first and Second grooves arranged adjacent oppo 
site edges thereof, an actuator, a movable plate 
arranged interiory of said actuator, first and sec 
Ond prongs associated with said plate and being 
Inovable angularly relative thereto, resilient 
means for Ilorially maintaining said actuator 
in released position and said prongs perpendicular 
to Said plate, Said first prong being receivable in 
the first groove of said abutment to change the 
inciination of said abutment and the second prong 
being engageabie with another portion of said 
abutment when said actuator is moved inwardly 
and said prongs being movable to an inclined po 
sition tC follow the moveinent of said abutment 
during iös angular movement, and means respon 
Sive to the change of the angular movement of 
said abutment for disengaging the movable con 
tact from the stationary contact and changing 
the lateral position of said abutment, said spring 
being effective in returning said piate and said 
prongs to their original position when the ac 
tulator is released and the angular and lateral 
moVe?Merit of Said ab Uitment being sufficient dur 
ing. the novement. of said actuator to position its 
Second groove in alignInent with the second prong 
When the actuator is released. 

4. Apparatus of the class described comprising 
a stationary contact, a movable i contact, an actu 
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ator, resilient means formaintaining the movable 
Contact in engagement with the stationary Con 
tact, an abutment having oppositely disposed 
faces, said abutment being arranged in an in 
clined position and being movable both angularly 
and laterally and having one face engaging said 
resilient means, stationary means engaging the 
other face of Said abutment for maintaining it in 
its inclined position, and means associated with 
Said actuator for engaging one edge of Said abut 
ment to compress one portion of said resilient 
means to a greater extent than other portions to 
change the inclination of Said abutment and the 
direction of force of Said resilient means, Said 
resilient means being effective during the con 
pression of a portion thereof in noving Said abut 
nent in a lateral direction and forcing the nov 
able contact from the Stationary contact and said 
stationary means being effective in maintaining 
said abutment in its second inclined position to 
maintain the novable contact in its disengaged 
position. 

5. Apparatus of the class described comprising 
a stationary contact, a imovable contact, an actu-- 
ator, means for maintaining the movable contact 
in engagement With the stationary contact in 
cluding first resilient, means, an inclined abut 
ment having oppositely disposed faces, one face 
Of Which engages said resilient means and sta 
tionary means engaging the other face of said 
abutment, Said abutment being movable both 
angularly and laterally, first means associated 
With Said actuator for engaging one edge of said 
abutment during movement of said actuator to 
change the inclination of said abutment to com 
preSS One portion of said resilient means to a 
greater extent than the other portions and to 
change the direction of the force of said resilient, 
means to force the movable contact and to move 
Said abutment laterally from the stationary con 
tact, and said stationary means being effective in 
maintaining the movable contact in its disen 
gaged position, second resilient means for return 
ing the actuator to its released position, and a 
Second means associated with said actuator which 
is effective during a second movement of said 
actuator in the same direction for compressing 
another portion of the first resilient means to a 
greater extent than the other portions to change 
the direction of the force of the first resilient 
means to return the movable contact to its origi 
nal inclined and lateral position. 

6. Apparatus of the class described comprising 
a Stationary contact, a movable contact, an actu 
ator, means for maintaining the movable contact 
in engagement with the stationary contact in 
cluding a first resilient means, an inclined abut 
ment having oppositely disposed faces, one face 
of Which engages Said resilient means, and sta 
tionary means engaging the other face of said 
abutment, Said abutment being movable both 
angularly and laterally, a second resilient means 
asSociated With said stationary means and said 
actuator for normally maintaining said actuator 
in released position, first means associated with 
Said actuator for engaging one edge of said abut 
ment during movement of said actuator to change 
the inclination of said abutment to compress one 
portion of the first resilient means to a greater 
extent than the other portions and to change the 
direction of the force of the first resilient means 
to force the novable contact from the stationary 
Contact and move said abutment in a lateral di 
rection and Said Stationary means being effective 
in maintaining the movable contact in its dis 
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O 
engaged position and said second resilient means 
being effective in returning said actuator to its 
released position, and a second means aSSociated 
Wii said actuator which is effective during a 
Second movement of said actuator in the same 
direction for compressing another portion of the 
first resilient means to a greater extent than other 
portions to change the direction of the force of 
the first, resilient means to return the movable 
contact to its original inclined and lateral 
position. 

7. Apparatus of the class described comprising 
a stationary contact, a movable contact, an actu 
ator, means for maintaining the movable contact 
in engagement with the Stationary contact in 
cluding a spring, an inclined abutment having 
one face engaging said spring and first and Sec 
ond grooves separated by an apex finrmed in the 
opposite face of said abutment, a stationary rod 
arranged in the first groove and serving to main 
tain said abutment in engagement with said 
Spring, resilient Means for maintaining said actu 
ator in a released position, means associated with 
said actuator for engaging one edge of Said abut 
ment during movement of said actuator to change 
the inclination of Said abutinent and compress a 
portion of said spring to a greater extent than 
other portions to move Said abutment laterally 
to cause said rod to enter the second groove on 
Said ablatinent and change the direction of the 
force of said spring to force the movable contact 
from the stafiorary contact. Said stationary 
means being effective in maintaining the movable 
contact in its disengaged position, and said re 
silient means being effective in returning said 
actator to its released position after said actua 
tion, and a second means associated with said 
actator Which iS effective r11ring a Secon? mOve 
ment of Said actuator in the same direction for 
connressing a nortion of said Spring to a greater 
extent than other portions to return said abut 
ment, to its original inclined position and to move 
said ab if ment laterally to cause said rod to enter 
in the first groove of said abutment to change 
the direction of the force of said Spring to return 
the movahle contact, to its original position. 

8. Aropa,ratus of the class described comprising 
a stationary contact, a, movable contact, an actu 
ator. means for mainttining the movable contact 
in engagement with the stationary contact in 
cluding a coil Spring, an inclined movable abut 
ment having oppositely disposed faces, one face 
of which engages said Spring and Stationary 
means engaging the on posite face of said abut 
ment, said abutment being movable both angu 
larly and laterally. resilient means for maintain 
ing Said actuator in released position, first means 
associated with one portion of said actuator for 
engaging Said abutment to change its inclination 
to a second position and to compress one portion 
of said spring to a greater extent than other por 
tions to change the direction of the force of Said 
spring to disengage the movable contact from the 
Stationary contact, and move said abutment in a 
lateral direction and Said stationary means being 
effective in maintaining the movable contact in 
its disengaged position. When said actuator is re 
leased, and second means associated With said 
actuator which is effective during a second nove 
ment, of said actuator in the same direction for 
engaging another portion of said abutment when 
said abutment is in its second position to com 
press another portion of Said Spring to change 
the direction of the force of said spring to return 



the nhovable contact to its original inclined and 
lateral position. 

9. Apparatus of the class described comprising 
a stationary, contact, a movable contact, an actu 
ator, means formaintaining the movable contact 
in engagement with the stationary contact.in 
cluding a coil spring, an inclined movable abut 
ment having one face engaging the coil spring 
and stationary means engaging the other face of 
Said abutment about which said abutment may 
be moved and the face of said abutment remote 
from said spring being provided with first and 
seeond grooves adjacent its respective opposite 
edges, resilient means for maintaining said actu 
ator in released position, a pair of prongs associ 
ated with Said actuator, one of which is in align 
ment with one of said grooves When said abut 
ment is inclined in One direction and is engage 
able therein during movement of said actuator 
to move said abutment to change its inclination 
to compress. one portion of said. Spring to a greater 
extent than other portions to change the direc 
tion of the force of Said Spring to cause disen 
gagement of the movable contact from the sta 
tionary contact and Said stationary means being 
effective in maintaining said contact in disen 
gaged position. When said actuator is released and 
the movement of said abutment during said actu 
ation being effective in aligning the second groove 
With the second prong on said actuator so that 
during a second movement of Said actuator in 
the Same direction, the second prong enters the 
second groove and moves said abutment to return 
it to its original inclined position and compresses 
one portion of said spring to a greater extent 
than -other portions to change its direction of 
force to return the movable contact into engage 
ment with the stationary contact. 

10. Apparatus of the class described comprising 
a stationary contact, a movable contact, an ac 
tuator, means formaintaining the movable con 
tact in engagement with the stationary contact 
including a coil Spring, an inclined abutment hav 
ing one face-engaging said spring and stationary 
means for preventing disengagement of said abut 
ment from Said Spring, said abutment being mov 
able both angularly and laterally and being pro 
vided with a longitudinally extending groove and 
the stationary means having a block arranged in 
said groove to guide the movement of said abut 
ment, resilient means aSsociated with Said block 
and Said actuator for maintaining the actuator in 
its released position, means associated with one 
portion of Said actuator for engaging one edge of 
said abutment during movement of said actuator 
and changing the inclination of said abutment 
to compress one portion of said spring to a greater 
extent than other portions to change the direc 
tion of the force of said spring to a sufficient ex 
tent to disengage the innovable contact from the 
stationary contact and move said abutment lat 
erally and Second means associated with said a,c- 
tuator which is effective during a second move 
alent of Said actuator in the Sane direction for 
engaging another portion of said abutment to 
return said abutment to its original inclined and 
lateral position and to change the direction of 
the force of said spring to return the novable 
contact into engagement with the stationary 
contact. 

11. Apparatus of the class described compris 
ing a stationary contact, an actuator, a movable 
contact, means for maintaining the movable con 
tact in engagement with the stationary contact 
including a coil spring, an inclined abutment have 

0 

5 

20 

25 

30 

35 

50 

3. 5 

60 

65 

2,469,337 
12 

ing one face engaging said spring and a station 
alry rod engaging the other face of said abutment 
to prevent disengagement of said abutment from 
Said Spring, resilient means having one end bear 
ing on said rod and the other end associated with 
Said actuator for normally maintaining said ac 
tuator in its released position, means associated 
with one portion of said actuator for engaging one 
edge of Said abutment during movement of said 
actuator and changing the inclination of said 
abutment to compress one portion of Said Spring 
to a greater extent than other portions to change 
ithe direction of the force of said spring to a suf 
ficient extent to disengage the movable contact 
from the stationary contact, and second means 
associated with said actuator which is effective 
during a second movement of said actuator in the 
Same direction for engaging another portion of 
said abutment to return said abutment to its 
..original inclined position and to change the di 
irection of the force of said spring a sufficient ex 
tent to return the movable contact into engage 
inent with the stationary contact. 

12. ApparatüS Of the claSS described compris 
ing a stationary contact, a movable contact, an 
actuator, resilient means for maintaining the 
novable contact in engagement with the station 
ary contact, an abutment arranged in an inclined 
position and being movable both angularly and 
laterally and having one face engaging said re 
Silient means, stationary means engaging the 
other face of said abutment for maintaining it 
in its inclined position, means associated with 
Said actuator for engaging one edge of said abut 
ment to compress one portion of said resilient 
means to a greater extent than other portions to 
schange the inclination of said abutment and the 
direction of the force of said resilient means, 
imeans associated with said abutment and sta 
tionary means for preventing lateral movement 
of said abutment until the portion of said re 
silient means has been compressed to a consid 
erable extent, said resilient means being effec 
tive after the compression of a portion thereof 
in laterally changing the position of said abut 
ment to rapidly change the direction of the force 
of said spring to force the movable contact from 
the Stationary contact and said stationary means 
being effective in maintaining said abutment in 
its second position to maintain the movable con 
tact in its disengaged position. 

13. Apparatus of the class described comprising 
a stationary part, a movable part, means for 
maintaining the movable partin engagement with 

5 the stationary part including an abutment mov 
able angularly in opposite directions and resilient 
means arranged between Said abutment and the 
movable part, Said abutment having inner and 
Outer oppositely disposed faces, the inner face 
being in engagement with Said resilient means 
and being inclined in a direction to incline said 
resilient means to a position in which the force 
of Said resilient means maintains the movable 
part in engagement with the stationary part, a 
movable actuator, first means associated with 
Said actuator Which is responsive to the move 
ment of said actuator toward said abutment for 
engaging one edge of the Outer face of Said abut 
ment and angularly moving said abutment in a 
direction to compress one portion of said re 

. silient means to a greater extent than other por 
tions to thereby change the inclination of said 
abutment and said resilient means to positions in 
which the force of said resilient means disen 
gages the movable part from the stationary part, 
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and second means associated with said actuator 
which is responsive to the novement of said ac 
tuator a second time in the same direction for 
engaging the opposite edge of the outer face of 
said abutment to angularly move saidi abutment 
in the opposite direction to compress another por 
tion of said resilient means to a greater extent 
than other portions to return Said abutment and 
resilient means to their originally inclined posi 
tions in Which the direction of the force of Said 
resilient means is effective in returning the now 
able part into engagement with the stationary 
part. 

14. Apparatus of the class described compris 
ing first and second stationary contacts, a mov 
able contact, means for maintaining the mova cle 
contact, in engagement, with the first stationary 
contact including an abutment novable a1gu 
larly in opposite directics and resilient means 
arranged between said abutment and the r2OV 
able contact, said abutment having inner and 
Outer oppositely disposed faces, the inner face be 
ing in engagement With said iresilient means and 
being inclined in a direction to incline said spiring 
to a position in which the force of Said resilient 
means maintains the novable contact in engage 
ment With the first, stationary contact, a movable 
actuator, first means associated With said actu 
ator which is responsive to the movement of Said 
actuator toward said abutment for engaging an 
edge of the outer face of said abutment and an 
gularly moving said abutment in one direction to 
Conin press one portion of said resilient means to 
a greater extent than other portions to thereby 
change the direction of the force of said resilient 
trì8ans for ?iSengagirìg the mìCVable COIìitact from 
the first stationary contact and forcing it into 
engagement with the second stationary contact, 
and second means aSSociated. With Said actuator 
Which is responsive to the movement Cf Saidi actu 
ator a Second time in the Same direction for en 
gaging the opposite edge of the Cuter face of said 
abutment to angularly nOWe Said abutment in 
the oppcOSite direction and cOmpress another pOr 
tion of Said resilient means to a greater extent 
than the remaining portion to return said abut 
ment and said resilient means to their originally 
inclined positions in which the direction of the 
force of said resilient means is effective in re 
turning the novable contact into engagement 
With the first stationary contact. 

15. Apparatus of the class decribed comprising 
a stationary contact, a movable contact, an actu 
ator, means for maintaining the movable contact 
in engagement With the stationary contact in 
cluding a novable abilitialent arranged in an in 
clined position and having oppositely disposed 
inner and Outer faces, resilient means interposed 
between the movable contact and said abutment, 
and engaging the inner face of Said abutment, 
and stationary means engaging the outer face of 
said abutment, first means aSSCCiated With said 
actuator and being movable in response to the 
movement of said actuator to engage one edge of 
the outer face of said abutment to move said 
abutment in an angular direction and CornpreSS 
one portion of said Spring to a greater eXtent 
than other portions to thereby change the direc 
tion of the force of Said spring to disengage the 
movable contact from the stationary contact, Said 
stationary means being effective in maintaining 
said abutment in its Second inclined position to 
Inaintain the movable contact in its disengaged 
position, and second means associated. With said 
actuator which is responsive to the movement of 
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14 
said actuator a second time in the same direction 
for engaging the opposite edge of the Outer face 
of Said abutment to angularly move said abut 
ment in the opposite direction to compress an 
other portion of said resilient means to a greater 
extent than the remaining portions to thereby 
retirn Said resilient means and said abutment to 
their originally inclined positions in which the 
direction of the force of said resilient means is 
effective in returning the movable contact to its 
Original position in engagement With the station 
alry contact. 

16. Apparatus of the class described compris 
ing a Stationary contact, a movable contact, 
means for maintaining the movable contact in 
engagement with the stationary contact includ 
ing first resilient means, a inovable abutment 
having oppositely disposed inner and outer faces, 
the inner face of which is in engagement with 
Said resilient means, and a stationary rod which 
engages the Outer face of said abutment and 
maintains Said abutment in engagement With 
Said resilient means, an actuator movable toward 
and away from said abutment, a second resilient 
means for normally spacing said actuator from 
Said ab Lutment, Said actuator having first means 
aSSociated therewith for engaging an edge of the 
Outer face of Said abutment during movement of 
Said actuator toward said abutment to compress 
One portion of the first resilient means to a 
greater extent than other portions to thereby 
change the direction of the force of the first 
resilient means for disengaging the movable con 
tact from the stationary contact, said rod, mov 
able abutment and first resilient means being 
effective in maintaining the movable contact in 
itS disengaged position. When the force upon said 
actuator is released, and second means associated 
With said actuator which is responsive to the 
nOWeinent of said actuator a second time in the 
Same direction for engaging the opposite edge of 
the Outer face of said abutment to angularly 
noWe said abutment in the opposite direction to 
CompreSS another portion of the first resilient 
means to a greater extent than the remaining 
portions to thereby return the first resilient 
means to its originally inclined position in which 
the direction of its force is effective in returning 
the movable contact to its original position in 
engagement with the stationary contact. 

17. Apparatus of the class described compris 
ing a Stationary contact, a movable contact, an 
actuator, resilient means for maintaining the 
movable contact in engagement with the station 
alry Contact, an abutment arranged in an inclined 
position and being movable both angularly and 
laterally and having one face engaging said re 
Silient means, means associated with said actu 
atC for engaging one edge of said abutment for 
Compressing One portion of Said resilient means 
to a greater extent than other portions to angu 
larly move Said abutment to change its inclina 
tion and the direction of the force of said resili 
ent meanS, means for restraining lateral move 
ment of said abutment during the initial com 
pression of a portion of Said resilient means 
Which restraining means becomes ineffective after 
said resilient means is compressed to a prede 
termined extent to thereby permit rapid lateral 
change in the position of said abutment and 
rapid change in the direction of the force of Said 
spring to force the movable contact from the 
stationary contact. 

18. Apparatus of the class described compris 
ing a stationary contact, a movable contact, an 
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actuator, resilient means for maintaining the 
movable contact in engagement With the sta 
tionary contact, an abutment arranged in an in 
clined position and being movable both angilarly 
and laterally and having one face engaging said 
resilient means, means a SSociated With Said actiU 
ator for engaging One edge of said abutment for 
compressing one portion of said resilient means 
to a greater extent than other portions to change 
the inclination and the direction of force of Said 
resilient means, means for restraining the lateral 
movement of said abutment during the initial 
compression of a portion of said resilient neans 
which restraining means becomes ineffective 
after the portion of said resilient means has been 
compressed to a predetermined extent to there 
by permit lateral change in the position of said 
abutment to rapidly change the direction of the 
force of Said resilient means to force the movable 
contact from the stationary contact, secCind 
means associated With said actuator Which is re 
Sponsive to the movement of Said actuator a sec 
Ond time in the same direction for engaging the 
opposite edge of said abutment to angularly move 
Said abutment in the opposite direction to con 
press another portion of said resilient means to a 
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greater extent than the remaining portion and 
Said restraining means being again effective in 
preventing lateral movement of the abutment 
during initial compression of a portion of said 
resilient means to thereby effect a rapid change 
in the lateral position of said abutment when 
said restraining means becomes ineffective to 
rapidly increase the force of Said resilient means 
in returning the movable contact in engagement 
with the stationary contact. 

EVERARD F. KOH. 
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