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Application June 1, 1946, Serial No. 673,750 

This invention relates to snap acting switches 
of the type which are operable from a point ex 
ternally of the casing in which the switch parts 
are housed. - 
The primary object is to provide a switch of 

the above character which is made more reliable 
and durable in its operation and simplified in 
construction and manufacture through the use of 
a novelly arranged magnet which is utilized to 
produce a detent or snap action. - - - 
A more detailed object is to provide Such a 

switch in which the magnet is extended through 
an aperture formed in the contact carrying arm. 
of the switch. 
Another object is to provide a switch of the 

above character embodying a novel magnetic 
detent and a construction of the contact arm 
which provides for increasing the contact pres 
sure up to the point of actual opening of the 
switch. 
Other objects and advantages of the invention 

will become apparent from the following detailed 
description taken in connection with the accom 
panying drawings, in which: 

Figure 1 is an elevational view of the improved 
switch with a portion of its casing broken away 
and shown in section. 

Fig. 2 is a perspective view of the contact arm. 
Fig. 3 is a view of the operating parts illustrat 

ing a modification thereof. 
Fig. 4 is a fragmentary sectional view taken 

along the line 4-4 of Fig. 1. 
Figs. 5 and 6 are views similar to Fig. 1 show 

ing modifications. 
Fig. 7 is a plan view of the switch shown in Fig. 

6 with the cover removed. - 
Figs. 8 and 9 are views similar to Figs. 6 and 7 

showing another modification. 
Fig. 10 is a section taken along the line O 

of Fig. 8. 
Figs. 11 and 12 are views similar to Figs. 6 and 

7 showing still another modification. 
Fig. 13 is an enlarged elevational view of the 

principal parts of the switch shown in Fig.11. 
Fig. 14 is a perspective view showing the con 

tact arm of the switch shown in Fig. 11. 
In the illustrated embodiments of the improved 

switch, the switch proper and the operating parts 
thereof are mounted on and housed in an elon 
gated box-like casing 10 preferably molded from 
plastic insulating material and closed by a cover 

interfitting with or secured to the upper open 
end of the box. Actuation of the switch to open 
or close the circuit controlled thereby is effected 
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through and guided in the cover f l perpendicular 
to the latter at a point spaced from one end 
thereof. The switch proper is of the open con 
tact type comprising two opposed contacts 3 and 
4, the former of which is formed by the flat up 

per surface of an L-shaped piece 5 of metal se 
cured by a screw 6 against a ledge which is 
Spaced above the bottom of the casing. The 
other, or movable, contact 4 of the switch come 
prises a raised button on the free end of an elon 
gated arm in the form of a thin strip is of 
resilient metal such as beryllium copper on the 
order of .010 of an inch in thickness. The strip 
is generally rectangular, and its other end is 
clamped by a screw 9 against a metallic block 
20 which in turn is secured by the screw to a 
raised portion 2 on the casing bottom. A fric 
tionless cantilever mounting is thus provided 
which permits free flexure of the arm 8, such 
flexure being facilitated by punching holes 22 in 
the strip adjacent its mounting. 

Preferably the top of the block 2C is inclined 
upwardly toward the actuating pin 2 at a small 
angle sufficient to place the spring 8 under some 
initial tension. Thus, the free or contact end of 
the arm 8 tends to swing upwardly against a 
stop 23 formed by an overlying t-shaped piece 
of metal secured by a screw 24 to a ledge 25. The 
piece 23 cooperates with the movable contact 
and may, if desired, form a second switch. The 
contacts 3 and 23 are spaced apart to allow the 
contact arm to move through the required range, 
usually about .012 of an inch. 

In accordance with the present invention, the 
arm 8 is apertured intermediate its ends for pro 
jection therethrough of a permanent magnet 2S 
whose pole faces 27 and 28 are disposed on oppo 
site sides of the arm and coact with an armature 
23 carried thereby so as to cause movement of the 
arm with a snap or over center action. Prefer 
ably the aperture is a hole 30 of generally rec 
tangular shape punched in the strip is nearer 
the contact end of the latter and centered lat 
erally with respect to the longitudinal center line 
of the strip. The size and shape of the hole are 
such as to permit extension of the magnet 
through the latter during assembly of the switch. 
The magnet 26 is preferably composed of 

highly retentive material such as that sold under 
the trade name "Alnico,” and comprises a block 
of round (Figs. 1, 3, and 4), rectangular (Figs. 
6 to 9), or other suitable uniform cross section 
formed on at least one side and near one end with 
a rectangular slot whose opposed parallel side. 

by endwise movement of a pin f2 projecting walls constitute the pole faces 27 and 28. The 
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other end of the magnet block is pressed into or 
molded in the casing bottom so as to locate the 
magnet pole faces in proper overlying and under 
lying relation with respect to the armature 29 
and the space center between the contacts 3 and 
23. 
The armature 29 is formed in this instance 

by bending the flat piece of magnetic material 
upon itself and projecting the Uthus formed 
over the edge 3 of the hole 30 after which the 
legs of the U are pressed together to fasten the 
armature to the contact arm. The armature 
projects substantially to the bottom of the slot 
in the magnet, and its thickness is correlated 
with the location and spacing of the pole faces 
so that when the contact 4 is centered in be 
tween its limit stops or coacting contacts S and 
23, the armature surfaces will be spaced equi 
distant from the pole faces. For most applica 
tions it is desirable to space the armature and 
pole faces farther apart than the range of move 
ment of the contact 4 so that the arrnature 
does not engage the pole faces in the opposite 
limit positions of the contact (see Fig. 1). If, 
however, greater pressure between the movable 
contact 4 and its cooperating contact is de 
sired, the spacing of the pole faces is made such 
that the armature comes into actual engagement 
with the faces in the opposite limit positions of 
the movable contact as illustrated in Fig. 3. 
The magnetic structure above described pro 

vides for movement of the contact arm 8 be 
tween limit positions with a quick Snap action in 
response to the application of inward pressure 
to the actuating pin 2 or the release of such : 
pressure on the pin, such movement of the pin 
effecting relative movement between the mag 
net and the arm 8. In the form shown in Figs. 
1 to 4 and 6 to 10, the actuating force is ap 
plied directly to the contact arm, and, for this 
purpose, the actuating pin is positioned for en 
gagement of its inner end with the center of 
the contact arm 8 at a point spaced a short dis 
tance from the mounting block 20. Under the 
initial stress of the contact arm, the pin 2 is 
urged outwardly to a limit positicin determined 
by engagement of a shoulder 32 with the under 
side of the cover boss. Under this stress, to 
gether with the upwardly directed attractive 
force exerted on the armature by the magnet, : 
the movable contact is held up against the stop 
23. As the pin I2 is pressed inwardly, the arm 
f8 is bent downwardly as illustrated in phantom 
in Fig. 3, thereby exerting on the armature a 
downwardly directed mechanical force which 
acts in opposition to the upwardly directed mag 
netic force. When this mechanical force exceeds 
the magnetic force, the armature starts to move 
downwardly and the magnetic force decreases 
more rapidly than the mechanical force, thereby 
causing the armature to move quickly. As the 
armature reaches the magnetic center between 
the pole faces, the magnetic force reverses, 
thereby pulling the armature downwardly until 
the contact f engages the lower contact 3 as 
shown in phantom in Fig. 1. . The entire move 
ment of the contact 4 takes place with the de 
sired snap action. 
. Reverse movement of the contact 4 to open 
the switch occurs when the pressure on the pin 
2 is released. . The magnet then operates in a 

similar way, but in the reverse direction, to pro 
duce the snap action which is initiated when the 
force stored in the spring strip 8 overcomes the 
magnetic force on the armature. 
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It will be observed that the detent action for 
opening and closing the switch, being produced 
magnetically, does not depend on friction or 
other variable factors nor on a precise adjust 
ment of mechanical parts. It is obtained by rela 
tively simple and compact structure made possi 
ble by extension of the magnet through an aper 
ture in the Spring contact arm. This arrange 
ment reduces the size of the magnet to a mini 
mum and facilitates its mounting in the switch 
case. The resulting switch structure may be 
manufactured at a low cost and is more durable 
and reliable in its operation than switches of the 
same general type heretofore produced. 
Instead of applying the actuating force di 

rectly to the spring arm f8, the pin (2 may be 
mounted on the magnet 26 as shown in Fig. 5 
so that the pole faces are moved back and forth 
to actuate the switch. For this purpose, the mag 
net is guided for axial movement in a sleeve 33 
On the casing base and urged upwardly to a limit 
position by a Spring 34. If desired, the magnet 
26 may take other forms in addition to those 
of rectangular or circular cross Section men 
tioned above. For example, the magnet may be 
H-shaped as shown in Figs, 8 to 10 and formed 
with two sets of pole faces 27 and 28 defining 
two slots which open laterally relative to the 
contact arm instead of longitudinally of the lat 
ter as in the forms previously described. These 
pole faces coact with two armatures 29 mounted 
at the sides of the hole 30 in the spring arm so 
as to balance the magnetic forces with respect to 
the longitudinal center line of the contact arm 
8. In this case, the magnet is turned through 
a right angle to permit insertion thereof through 
the hole 30 and then twisted into the position 
shown before the parts are fastened together. 
The magnetic detent arrangement described 

above may be utilized to advantage to produce 
a switch in which the pressure between the switch 
contacts is increased up to the time of separa 
tion of the contacts in response to an applied 
actuating force. This may be accomplished with 
the construction shown in Figs. 11 to 14 in which 
the spring strip 8, in addition to being punched 
out to form the hole 30, is severed transversely 
at 35 to points short of the opposite side edges 
of the strip and is also formed with longitudinal 
splits 36 extending along opposite sides of the 
strip to points 37 short of the free or contact end 
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of the strip 8. The cantilever mounting of the 
strip as a whole is thus preserved, but the cen 
tral portion 38 thereof with the hole, 30 therein 
is itself adapted to flex independently about an 
axis extending transversely of the contact end 
of the strip so as to constitute an auxiliary canti 
lever disposed within the main cantilever arm 8 
but projecting in the opposite direction. The 
actuating pin f2 is arranged to act on the free 
end 39 of the auxiliary cantilever at the center 
thereof. This end is urged upwardly by a sep 
arate spring 40, herein shown as of the hairpin 
type, having one leg anchored at 4 on a raised 
portion of the casing bottom with its other leg 
bearing upwardly on the underside of the free 
end 39 of the auxiliary spring arm 38. 
When the external pressure on the actuating 

pin is released, the auxiliary ram 38 is urged 
upwardly (Fig. 11), producing a resultant force 
which, together with the upwardly directed at 
tractive force of the magnet, flexes the main 
spring arm 8 upwardly to hold the contact 4 
against the contact 23 and allow the armature 
29 to freeze against the upper pole face 27. As 
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the pin f2 is pressed inwardly, the auxiliary arm 
38 is flexed downwardly past the plane of the 
main arm 8 thereby storing energy in the arm 
38 until the resulting mechanical force over 
comes the magnet force So as to move the arma 
ture and the contact 4 downwardly as permitted 
by flexure of the main Spring arm f8, this p0 
sition of the parts being shown in phantom in 
Fig. 13. During this flexing of the arm 38 and 
until the magnet force is actually overcome, the 
auxiliary arm fulcrums about the pole face 27 
So that the energy stored in the arm is applied 
in an upward direction to increase the pressure 
between the contacts 4 and 23 up to the point 
of Separation of these contacts. 
When the pressure on the actuating pin is re 

leased, the reverse action takes place under the 
force of the spring 40 which bends the auxiliary 
arm 38 upwardly causing the latter to fulcrum 
about the pole face 28 and increase the pressure 
between the contacts 3 and 4. Finally, when 
the magnet force is overcome, the armature and 
the movable contacts Snap upwardly back to the 
position shown in Fig. 11. By thus increasing 
the contact pressure up to the point of switch 
opening, the Switch is well suited for actuation by 
delicate instrumentalities and under adverse 
Conditions, for example, to vibration of the parts 
On which the Switch is mounted. 

claim as my invention: 
i. A Switch comprising a base, a flat spring 

arm extending along said base, means securing 
One end of Said arm to said base to provide a 
cantilever mounting for the overhanging portion 
of Said arm, means coacting with the opposite 
free end of said arm to limit the movement there 
of in opposite directions, an independently flex 
ible auxiliary cantilever arm carried by said first 
arm at Said free end with the auxiliary arm 
projecting along Said main arm to a point ad 
jacent the anchorage of the latter, said auxiliary 
arm having a hole therein intermediate its ends, 
a magnetic al'mature carried by said auxiliary 
arm at One edge of said hole, a magnet on said 
base projecting through said hole and providing 
pole faces on OppCSite sides of Said armature 
Spaced apart So that one face engages said arma 
ture when Said free end is engaging the corre 
Sponding one of Said stops, spring means engage 
able with the free end of said auxiliary arm and 
tending to bend it in one direction, and actuator 
means for moving such end in the opposite 
direction. 

2. A Switch comprising a flat metallic strip, 
means supporting one end of said strip to pro 
wide a cantilever mounting for the overhanging 
portion of Said strip, means coacting with the 
Opposite free end of said arm to limit the 
movement thereof in opposite directions, an in 
dependently flexible auxiliary cantilever arm 
punched out of said strip and projecting along 
said 3:2 to a pairi, adjacent the anchorage of 
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the latter, said arm having a hole therein inter 
mediate its ends, a magnetic armature carried 
by said arm, a magnet projecting through said 
hole and providing pole faces on opposite sides 
of said armature and acting thereon to cause 
movement of the arm between said stops with 
Snap action, and means engageable with the 
2e end of Said arm tending to bend the latter 

in Opposite directions. 
3. A switch comprising means providing two 

flexible cantilever arms one mounted on the free 
end of the Second arm and projecting along the 
latter toward the anchored end thereof, means 
engageable With the free end of Said Second arm. 
to limit the opposite flexing movements thereof, 
an armature carried by Said first arm, a magnet 
having spaced pole faces disposed on Opposite 
sides of Said armature and respectively engage 
able therewith in the opposite limit positions of 
Said free end, and actuating means engageable 
with the free end of said first arm to flex the 
latter in opposite directions. 

4. A Switch comprising an elongated flexible 
arm Supported at one end for lateral flexure of 
the projecting end portion, contact means aSSO 
ciated with the free end of said arm to limit the 
movements thereof in opposite directions, an 
actuating member movable transversely of Said 
arm, an auxiliary arm mounted on the free end 
of said first arm and engageable at its free end 
with said member, and magnetic means acting 
on said second arm to cause movement thereof 
with a Snap action while providing a fulcrum for 
increasing the pressure on said contact means 
up to the point of initial movement of Said first 
2. 

5. A switch comprising an elongated flexible 
arm supported at One end for lateral fieXure of 
the projecting end portion, contact means asso 
ciated with the free end of Said arm to limit the 
movements thereof in Opposite directions, an 
actuating member movable transversely of said 
arm, an auxiliary arm mounted on the free end 
of said first arm and engageable at its free end 
with said member, and magnetic means acting 
on said second arm to cause movement thereof 
with a Snap action. 

E)GAR, D. L.J.A. 
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