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[5 7 ] ABSTRACT 

A push button switch including an actuator made up 
of an operating leg and a mounting leg in “L” forma 
tion, the mounting leg being insertable into a recess in 
the switch body. The mounting leg-is longitudinally slit 
to de?ne separate spring portions which press snugly 
against opposed walls in the recess. One of the spring 
portions is- formed into a hook which engages a pres 
ented edge on the corresponding wall of the recess to 
keep the actuator captive, but it can be easily re 
moved by pressing the spring portions toward one an 
other. The presented edge is preferably sharp so as to 
provide a fulcrum for bodily rocking movement-of the 
actuator. The opposed wall surface is preferably 
crowned to ‘accommodate the rocking movement'and 
the crown preferably has a ?at top opposite the sharp 
edge so that the actuator is resiliently detented into a 
central reference condition. 

6 Claims, 14 Drawing Figures 
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1 .‘ 
MICROSWITCH WITH READILY REMOVABLE 

LEAF SPRING ACTUATING MEANS 

This invention relates to an improvement in pushbut 
ton switches and, more particularly, to a push button 
switch adapted to easy mounting of actuator or actuat 
ing lever for the push button. 
Conventional push button switches of this kind are 

assembled by ?rst ?tting the actuator and then overlap 
ping covers or cases and, therefore, there has been in 
volved a defect that the actuator is complicated to ?t 
or mount to the switch body. Since for example, as 
shown in FIG. 1, projections 34 of an actuator 33 are 
?tted in a hole 32 provided through both two-split 
switch bodies 30 and 31, then the two-split switch bo 
dies 30 and 31 are overlapped to be integral with each 
other through a rivet 35, it has not been easy to mount 
and dismount the actuator. I 

In this kind of push button switch, the type of re 
quired actuator-is different depending on the device'to 
which the switch is applied and, therefore, there has 
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been a defect that push button switches having many . 
kinds of actuators must be prepared. The present in 
vention has been suggested to solve the above men 
tioned problems by inserting and mounting the actua 
tor into the push button switch at a later stage of assem 
bling the switch. . 

Principle object of the present invention is therefore 
to provide a switch actuator which is. easy to ‘mount 
upon, and to remove from, the switch. 
Another object of the present invention is to provide 

a push button switch in which the actuator can be 
mounted to either of the projected side of the push but 
ton and the other side following it and can be operated 
from either side. 
A further object of the present invention is to provide 

a push button switch in which the actuator'can be easily 
mounted and dismounted even after the switch is fitted 
in a narrow space. 

Another object of the present invention is to provide 
a push button switch in which the actuator remains alf 
ways in a proper push button operating stroke position 
due to its own spring force. ‘ 
A further object of the present invention is to provide 

a push button switch having the actuator staggering lit 
tle in the vertical and horizontal directions. 
The present invention shall be explained in the fol 

lowing with reference to the accompanying drawings, 
in which: i ‘ 

FIG. 1 is a perspective view of an exemplary one of ' 
conventional push button switches showing the actua~ 
tor dismounted from the switch body. ' 
FIG. 2 is a similar view of an embodiment of the pres 

ent invention. 
FIG. 3 is a fragmentary sectioned view at the mount 

ing recess of the actuator in the embodiment of FIG. 2. 

FIG. 4 is a fragmentary sectioned view at the mount 
ing recess of the actuator in another embodiment of the 
present invention. 
FIGS. 5A, 5B and 5C are explanatory views showing 

respective operational sequences of the actuator and 
push button. ' 

FIG. 6 is a sectioned view of another embodiment of 
the actuator mounting recess. 
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FIGS. 7A and 7B are characteristics diagrams show 
ing therelation of urging force of the actuator to opera 
tional force of the switch given through the actuator. 
FIGS. 8 and 9 ‘show respectively another embodi 

ment of the present invention, in which FIG. 8 is a per- I 
spective view of an actuator partly omitted and FIG. 9 
is a sectioned view of the switch employing the actuator 
of FIG. 8. ' 

FIGS. 10 and 11 show respectively a further embodi 
ment of the present invention, in which FIG. 10 is a 
partly sectioned side view of the switch and FIG. 1 1 is 
va perspective view'showing an actuator employed in ‘ 
the embodiment of FIG. 10 with the two componential 
parts disassembled. ' 

The present invention shall be ?rst explained with 
reference to the most basic embodiment in the follow 
ing. 

is a slidable push button provided at the upper side of 
a switch case 1,3 is a common terminal plate provided 
at the underside of the switch case 1, and 4 and 5 are 
respectively normally closed and normally opened ter 
minal plates provided to project on one side of the 
switch case 1. When the push button 2 is depressed, the 
common terminal plate 3 and normally opened termi 
nal plate 5 are electrically connected with each other 
but, whenthe push button 2 is-not depressed, the com 
mon terminal plate 3 and normally closed terminal ‘ 
plate 4 are electrically connected with each other. 6 is 
van engaging or mounting recess formed in the upper 

I surface of the switch case 1 and having opposed walls, 
one of which has a retaining edge 7, the‘ other wall 
being ?at asv indicated at b. An actuator of “L” shape 
is provided made of astrip of spring metal having an 
elongated operating leg 8 and a mounting leg, at right 
angles thereto, which is longitudinally slit so as to be 
formed of two bent ‘potions 9, 10 which are sprung, 
cantilever-fashion, in opposite directions to bear resill 
iently against the respective walls of the recess. The 
portion 10 is preferably centered on the strip while the 
portion 9 symmetrically straddles the portion 10 (see 
especially FIG. 2). The second bent spring part 10 is 
bent, in the present instance, at a smaller angle with re 
spect to the elongated leg 8 than the ?rst bent spring 
part 9. Said second bent spring part .10 is further bent 
atits free end to form a hook or‘locking means 11. 
Thus, when the ?rst bent spring part 9' is inserted into 
the mounting recess 6, the locking means. 11 is engaged 
resiliently to the engaging step 7 and the ?rst bent 
spring part 9 is pressed against the opposite side of the 
inner peripheral surface b of the engaging recess 6, so 
that the actuator leg 8 will be mounted‘to the switch 
body A overlying the push button 2. 12 is a roller rotat 
ably ?tted to the other free end of the actuator leg 8. 

The operation-of the push button switch of this em~ 
bodiment shall be explained in the following. First of 
all, the first and second bent springs 9 and 10 as'in 
serted in the mounting recess 6 will be pressed together 
against their respective resiliencies. In this mounting 
recess 6, the ?rst bent spring part 9 resiliently contacts 
the inner peripheral surface b of the recess hook 11 on 
second bent spring- part 10 resiliently contacts the 
sharp projecting edge 7. The hook l1 acts to prevent 
the actuator from being pulled out of the recess 6 and 
the slope above the projection 7 of the recess acts as a 
guide for inserting the bent part 10. Now, when the ac 

In FIGS. 2 and 3, A is a push button switch body, 2 
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tuator leg 8 is depressed, the ?rst bent spring part 9 of 
the operating lever willincline with respect to the inner 
peripheral surface b while in contact at its free end with 
the lower part‘ of the surface b and the second bent 
spring part 10 contacting the projecting edge 7 will give 
a torque to the actuator 8 in the direction reverse to the 
push button operating direction. When the actuator is 
not depressed at the free end, the ?rst bent spring part 
9 of the actuator will be urged into contact with the 
inner peripheral surface b of the recess 6 by resiliency 
of the second bent spring part 10 so as to give a torque 
to the actuator 8 in the push button operating direc 
tion. 
As described above, in this embodiment, the project~ 

ing edge 7 is formed in the part opposed to the inner 
peripheral surface b of the actuator'mounting recess 6 
provided in the outer'surface of the switch case -1, the 
?rst and second bent spring parts 9 and 10 of the actua 
tor 8 are inserted in said recess, the second bent spring 
part '10 is urged into contact with the sharp edge 7, the 
?rstbent spring part 9 is pressed against the inner pe 
ripheral surface b and the hook I l at the free end of'the 
second bent spring part l0‘is hooked over the edge 7. 
Thus, by only inserting the bent parts 9 and 10 into the 
mounting recess 6 and locking the hook ll of the bent 
part 10 with the edge 7, the actuator can be very simply 
mounted to the switch case. - - ' I 

F IGS; 4 and SA-I-SC show another embodiment which 
‘is, while including all, the features of the above de 
scribed fundamental embodiment, most suitably 
adapted to practical ‘uses. ' ' 

This embodiment is somewhat ‘different from they 
above described embodiment in the shape of the actua 
tor mounting recess 6. That is, while inner peripheral 
surface on the push button side vof the recess 6 is 
formed to have an outward taper as indicated at 6b 
leading to opening 6:: and while on edge 60 is formed 
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at the lower end of the tapered part 6b, similarly to the ‘ 
above embodiment, the surface of the opposed wall is 
crowned, being formed of an upward tapered part 6d, 
?at part 6e and downward tapered part 6f. The edge 6'c 

. of the above mentioned locking step 6c is positioned 
below a crest line 6'D between the tapered part 6d and 
flat part 6e but above a crest line \6'fbetween the ?at 
part 6e and tapered part 6f. In short, the flat part is cen 
tered opposite the hook-engaging edge to provide a 
seat de?ning‘a reference condition for the actuator. 

In FIGS. 5A, B and 5C, there are shown directions of 
the torque which the actuator _8 will receive from these 
two bent spring parts 9 and 10 in the respective stages 
during the operation of depressing the push button. 
‘That is, FIG. 5A shows a state wherein no push but 

ton operating force is applied to the actuator leg 8. In 
such case, the ?rst bent spring part 9 of the actuator 
will be in resilient contact with the upper crest line 6’d 
of the recess 6'and- thesecond bent spring part 10 will 
be in resilient contact with the edge 6'c of the locking 
step 6c positioned below the crest line 6'11, and the ac 
tuator 8 is receiving a torque in the direction indicated 
by the arrowF' in the solid-line. 
FIG. 5B shows a state wherein a force F for operating 

the push button is given to the actuator 8 and the push 
button is depressed substantially to the contact operat 
ing position. In such case, the ?rst bent spring part 9 of 
the actuator will be in resilient contact with the flat part 
62 of the recess 6 and the second bent spring; part 10 
will be in resilient contact with the edge 6'c of the lock 
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4 
ing step 6c positioned substantially on the same level as 
of the flat 6e. As a result, the actuator will receive no 
torque caused by the resiliencies of the ?rst and second 
bent spring parts 9 and 10. The condition illustrated in 
FIG. 5B is thus a detented reference condition. 
FIG. 5C shows a state'wherein the push button'oper 

ating force is further applied .to the actuator leg 8 and 
the push button is depressed to the end of its opera 
tional stroke. In suchcase, the ?rst bent spring part 9 
of the actuator will be in resilient contact with the 
lower crest line 6')‘ and the second bent spring part 10 
will be in resilient contact with the edge‘ 6'c of the lock 
ing step 6c which is now positioned-abovethe crest line 
6'f. As a result, the actuator will receive a reverse 
torque in the direction indicated by the arrow 'F", that 
is, in the direction reverse to that of the push button op 
erating force. - I . 

It will be appreciated that such operation can be real 
ized also by making the inner peripheral surface on the 
side opposed to the push button of the recess 6 to .be 
a curved surface 6: as shown in FIG. 6, so that its cen 
ter point will be substantially on the same level as of the 
edge 6'c of the locking step. 
FIGS. 7A and 7B are characteristic diagrams showing 

the relations between the force received by. the above 
described actuator 8 from its bentspring parts and .the 
force of operating the switch through ‘the actuator. 
FIG. 7A shows the relations between the operating 

stroke of the push button and the torque received by 
the actuator from the bent spring parts. Therein, the 
point 40 shows a state corresponding to that of the 
above described FIG. 5A, the point 41 shows a state 
corresponding to that of FIG. 5B and the point 42 
shows a state corresponding to that of FIG. 5c. 
FIG. 7B is a characteristic diagram showing the rela 

tions between the switch-operating force and the push 
button operating stroke. In the drawing, the solid line 
50 shows the case that the actuator is not employed'at ' 
all, the chain line 51 shows the case thatan ordinary 
conventional actuator is employed and the broken line 
52 shows the case that the actuatorof the present in 
vention is employed. There is‘ indicated africtional 
component I: at the hinge ‘part of the ordinary actuator 
or the like. I _ > ' ' 

When the actuator of the present invention is thus 
employed, in case the push button is hard to return due 
to such reason as catching in theswitch body, at least 
the. actuator will not act to prevent the push button 
from being returned. Further, the actuator itself re 
mains always in a proper push button operating stroke 
position due to the own spring forces and does not stag 
ger in the vertical direction. 
FIGS. 8 and 9 show another embodiment of the pres 

ent invention, wherein the ?rst bent spring" part 9 is 
similarly formed at one end of the actuator, while the 
second bent spring part 10 is formed at a position 
spaced by a desired distance from the first bent spring 
part 9 and is bent in this case substantially at a right an 
gle. The locking means 11 is similarly provided at the 
free end of the second bent spring part 10. It will be ap 
preciated that when the thus formed actuator is 
mounted in the recess 6'made‘on the upper surface of 
the switch case, the same will act exactly in the same 
manner as in the foregoing embodiments. In all of the 
embodiments described above the actuator is reliably 
captive, yet the hooked engagement is sufficiently shal 



5 
low so that the actuator may be easily disengaged sim 
ply by squeezing the spring portions 9, 10_together. 
FIGS. 10 and 11 show a further embodiment wherein 

the similar recess 6 having the locking step 7 is made 
on the upper surface of a switch case 1, a recess 14 hav 
ing an outernal locking means 13 is made on the side 
part adjacent to the push button 2, an L-shaped ‘actua 
tor supporting metal ?tting 17 having locking means 15 
and 16 at both ends is engaged at the both locking 
means 15 and 16 with the respective recesses 6 and 14, 
and projections 19 and 19’ provided at both side ends 
of a bent end part of an L-shaped actuator 8’ are in 
serted respectively in hinge parts 18 and 18' provided 
on the both side parts of the supporting metal ?tting 17, 
so that the actuator 8' will be ?tted to the case 1 so as 
to be rotatable at the other free end. 20 is an aperture 

- through which the push button 2 can project to butt the 
actuator 8’. With such arrangement, the actuator 8' 
can be mounted to the switch body from the side op 
posed to that of the case of FIG. 1. The term “hook” 
as used herein is a general term to cover any connec 
tion providing a hook-type engagement between one of 
the spring portions of the mounting leg and a cooperat 
ing projection on the corresponding wall of the recess. 

What I claim is: 
1. In a push button switch having a housing and a slid- 

ably mounted push button in one side thereof, a spring 
actuator of “L” shape having an elongated operating 
leg overlying the push button and a relatively short 
mounting leg bent at right angles thereto, the side of 
the housing having a recess formed therein to receive 
the end of the mounting leg of the actuator, the recess 
having a pair of opposed walls, the mounting leg of the 
actuator being longitudinally slit with the slit extending 
to the region of the bend to de?ne separate cantilev— 
ered spring portions extending from the region of the 
bend which are sprung away from one another an 
amount greater than the spacing of the opposed walls‘ 
and into snug resilient engagement with the respective 
opposed walls of the recess so that the actuator is sup 
ported with respect to the housing in a reference oper 
ating position, one of the spring portions having a hook 
at its end, and the cooperating wall of the recess pres 
enting a projecting edge engaged by the hook to hold 
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the actuator captive in the recess while nevertheless 
permitting intentional release by squeezing of‘ the 
spring portions together adjacent the bend to retract 
the hook. ' 

2. The combination as claimed in claim 1 in which 
the actuator is formed of a single strip of spring ‘metal 
and in which the mounting leg is slit to provide a ?rst 
spring portion which is in centered position and a sec 
ond spring portion which symmetrically straddles the 
?rst spring portion and which is sprung in the opposite 
direction. - . 

3. The combination as claimed in claim 1 in which 
the ?rst and second spring'portions have connection 
with the actuating leg at bends which are slightly 
spaced in the longitudinal direction from one another 
so that the spring portions extendfrom the actuating 
leg in spaced generally parallel relation. - 

4. The combination as claimed in claim 1 in which 
the end of vone of the spring portions is formed into a 
hook and in which the adjacent wall of the recess has 
a retaining edge engaged by the hook, the opposed wall 
of the recess which is engaged by the second spring 
portion being of crowned shape and the retaining edge 
being relatively sharp so as to enable bodily swing of 
the actuator about the region of hooked engagement. 

5. The combination as claimed in claim 4 in which 
the crowned wall includes a flat central portion gener 
ally centered with respect to the hook and upon which 
the second spring portion tends to ?atly seat to de?ne 
a detented reference position for the actuator. 

6. The combination as claimed in claim 2 in which 
the projecting edge is suf?ciently well de?ned, with suf 
?cient adjacent clearance, so that it serves as a fulcrum 
for bodily rockingmovement of the actuator incident 
to actuation 'of the push button, the remaining spring I 
portion and its corresponding wall having cooperating 
seating surfaces in resilient engagement to de?ne a cen 
tered reference position for the actuator into which the 
actuator is constantly biased in the course of its rocking 
movement, the edge and hook providing such shallow 
engagement as to permit intentional removal of the ac 
tuator simply by pressing the spring portions together. 

‘ * * Ill * >l‘ 


