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[ 5 7] ABSTRACT 

A push button switch having a plunger that is movable 
axially through a housing to selectively engage and 
disengage contacts by the position of the plunger; a 
push button that operates upon the end of the plunger 
to axially shift it; a return spring for the plunger and a 
separate return spring for the push button, such that 
the push button and plunger are both normally biased 
to their return or outward position; detent means hold 
the plunger in the depressed position, while the push 
button returns outward; various abutment arrange 
ments are shown for connecting the springs and push 
buttons and plunger; in a modi?ed embodiment, the 
push button, instead of being axially operative, is a 
pivoting key with a lever that is pressed axially against 
the end of the plunger by pivoting of the key. 

14 Claims, 12 Drawing Figures 
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ALTERNATE MAKE-BREAK PUSHBUTTON 
SWITCH ASSEMBLY WITH DETENT MEANS, 
INDICATOR AND INDICATOR SLIDE SWITCH 

STRUCTURE 

BACKGROUND OF INVENTION 

1. Field to which invention relates 
The present invention relates to a switch component, 

more particularly for making up rows or blocks of push 
button switches. 

2. The prior art 
Mechanical push button switch units, more particu 

larly those with mutual release of the switches, as used 
in the wavelength switch arrangements in radio and TV 
technology or in electronics generally are subject in the 
main to two substantial disadvantages: The mechanical 
switching noise, which in some circumstances may also 
give rise to electrical interference, or its mechanical 
shock action damages sensitive components such as in 
candescent lamps, and there is the defective alignment 
of the push buttons arranged close alongside one an 
other in a greater or smaller number. 
Many constructions have been proposed for damping 

the mechanical switching noises; the simplest construc 
tion involving the use of rubber-like abutments for the 
push button plungers ?icked or snapped back by spring 
force, is usually unsuitable owing to the large toler 
ances resulting as regards the terminal position of the 
push buttons, for in the case of varying spring forces in 
accordance with the number of switching operations 
carried out on a specific push button a soft abutment 
is compressed to a greater or lesser extent. If, on the 
other hand, the spring forces are made equal, the 
damping action is reduced. 
The mechanical switching noise increases with an in 

crease in the mass of the switch plungers; the push but 
ton which in most cases is connected with it in a ?xed 
manner, however, has a larger weight than the switch 
plunger. The mechanical separation of the two is there 
fore obvious and has already been proposed, although 
it has been adopted more for other reasons. The me 
chanical construction for dealing with the problem was, 
however, too expensive because it was necessary to ar 
range a push button mechanism in front of the whole 
switching unit so as to form a second unit and at the 
same time this front unit had to ful?ll the task of pro 
viding optical indication of the switching on of a switch, 
for by means of pressure on a push button although the 
respective switch slide is brought into its detent-held 
position, the push button itself springs back into its 
starting position. 

SUMMARY OF INVENTION 

In accordance with one aspect the present invention 
concerns an improvement in conventional groups of 
push button units made up of push button switch com 
ponents and involves an addition to the component 
housing which is supplemented by a cover plate to form 
a tube and usually having a U-shape, in the form of a 
front unit which guides the push button in a suitable 
manner. The push button and the switch slide possess 
independent return springs and abutments, and in this 
respect it is possible to take steps so that the push but 
ton head can he removed from the front against a cer 
tain resistance and can be placed in position again, 
something which is also possible in some cases in the 
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2 
case of the switch slide after removal of a locking 
means. 

In accordance with a further aspect the present in 
vention consists in a switch component. more particu 
larly for making up rows or blocks of push button 
switches, characterised in that a switch plunger and a 
push button are carried in the same component housing 
but independently from each other, in that the detent 
means ?xing the switch position act on the switch 
plunger, which has a return spring and can only be dis 
placed preferentially in the thrust direction by means 
of the push button provided with a second return 
spring. 

In accordance with a further development of the 
principle of the invention the push button or the com 
ponent has at the front a mechanical switch position in 
dicating means, which is operated by the switch slide. 

In accordance with another possibility an inter 
changeable or replaceable ?tting with an indicating 
lamp is incorporated in the push button and in this case 
in the front unit of the component housing contact lead 
means are provided for this lamp fitting and possibly in 
addition a separate lamp switch'is provided which is op 
erated by the switch slide. " ' 

In accordance with a further development of the 
principle of the invention in the front unit of the hous 
ing it is also possible to provide for the journalling of, ' 
a push button in the form of a see-saw or piano key. A 
particularly simple indicating means for the switch po 
sition using a coloured slide, which moves under a win< 
dow in the piano key, also forms part of the subject 
matter of the application. In this case a single ‘strip 
spring can bring about both indication and also the re 
turn of the key or button. 

In accordance with a further proposal in accordance 
with the invention for the mechanical damping of the 
return impact of the switch slide simultaneously use is - 
made of a push button return spring which is weaker 
than the switch return spring, with the possible interpo- 
sition of a rubber disc, which furthermore or alone 
serves as a damping buffer. In some circumstances it 
may be more practical to arrange for the push button 
return spring to rest against the housing independently 
of the switch slide. _ 

The front unit of the component housing is prefera 
bly made in one piece in order to reduce the number 
of parts to be used during ?tting. 
Furthermore, the front unit can simultaneously in 

corporate interlocking means for preventing simulta 
neous actuation of the keys or push buttons, something 
which is not possible at the rear side in the case of com 
ponents which have different lengths (in the direction 
of theh push button or key slide) in accordance with 
the number of switches. 

Finally, the housing front unit can principally serve I 
for an improved guidance of the push button and the 
push button can be loosely connected with the switch 
plunger so that the switched-on position becomes visi 
ble owing to an albeit minimum increase'in the depth 
of, the push button position, so that the push button 
only has to move a small distance on actuation. 

LIST OF SEVERAL VIEWS OF DRAWINGS 

The invention will now be described with reference 
to FIGS. 1 to 11 of the accompanying drawings. 
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FIG. I is a side view and a section through the switch 
unit as an illuminated push button or key in the 
switched-off position. ‘ 

FIG. 2 shows a switch unit in accordance with FIG. 
1 in the switched-on position with the push button de 
pressed. 

FIG. 3 shows a switch component in accordance with 
FIG. 2 in the switched-on position with the push button 
springing back. 
FIG. 4 shows a switch component in accordance with 

FIG. I mounted in a chassis. 
FIG. 5 is a plan view of two switch components, 

mounted alongside one another in a chassis, with lamp 
contacts. 

FIG. 6 is a plan view of a switch component with a 
rubber abutment. 
FIG. 7 is a side view and section through a switch unit 

with limited entrainment of the push button and in the 
switched-off position. 
FIG. 8 shows a switch component in accordance with 

FIG. 7 in the switched-on position with the push button 
depressed. 

FIG. 9 shows a switch component in accordance with 
FIG. 8 in the switched-on position with the push button 
springing back. 

FIG. 10 shows a switch unit with a push button in the 
form of a piano key and with a mechanical indication 
of the switch position, in the switched-off position. 
FIG. 11 shows a switch component in accordance 

with FIG. 10 in the switched-on position. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

FIGS. 1 to 5 show the basic principle of the novel 
switch component. The U-shaped housing 1 with the 
cover plate 2 carries the fixed contact 3 and in a con 
ventional manner guides the switch plunger 4, which 
for its part has contact bridges 5. The housing 1 is ex 
tended towards the front, that is to say beyond the front 
plate of the chassis 20 (see especially FIGS. 4 and 5) 
by means of two guide lugs la and lb, on which the 
push button 11 or key slides. The push button carries 
a detent 13, whose hook simultaneously serves for 
abutment limitation on a projection of the lug 14. The 
helical compression spring 8 brings about the return 
movement of the switch plunger 4 and for its part rests 
on the one hand against the bottom of the housing I 
and above against the cover plate 2, and on the other 
hand the spring rests against the front collar 9 of the 
switch plunger 4. Its centering is ensured by the hous 
ing projection 10 and the cover plate shoulder 2a. 
The helical compression spring 17 serves for return 

ing the push button 11 or key, against which it rests on 
the one hand and is centered by the pin 15. The oppoé 
site end of the spring 17 can lie either directly against 
the projections of the guide lugs la and lb, or, as is 
shown in FIGS. 1 to 5, can rest against the switch 
plunger collar 9. For guiding the return spring 17 there 
is a pin 10 on the switch plunger. This pin corresponds 
to the internal diameter of the spring in accordance 
with FIGS. 5, 7, 8, and 9. 
As ah example of possible conventional detent means 

in the switch unit or component the U-shaped part 6 is 
shown which has the detent pro?le 7 in the push button 
plunger 4. In this respect the U-shaped part 6 can si 
multaneously serve as an interchangeable abutment for 
the switch plunger 4. 
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4 
FIGS. 4 and 5 show an external detent means in the 

form of a detent slide 22 for connecting switch compo— 
nents which are to be subject to mutual interaction. 

It is possible to dispense with the abutment locking 
means or'latch 6 ifit is a question of push button or key 
components which are to be subject to mutual interac 
tion. In this case the abutment is then formed by a rub 
ber disc or rubber coupling device 16, which on return 
movement of the switch plunger 4 abuts in a damped 
manner on the spring centering means 15 of the push 
button 11. In accordance with FIG. 6 a rubber disc 27 
can be so formed that it cooperates with the abutments 
1d and 12, which are located directly on the guide lugs 
of the housing. The arrangement of the key or push 
button return spring 17 so that it rests against the 
switch plunger 4 instead of on the housing offers the 
advantage that the return impact of the push button in 
the case of mutual interaction is additionally braked by 
the spring 17. An essential condition for the satisfac 
tory ‘function of this arrangement is that the spring 17 
is selected so as to be weaker than the push button 
switch return spring 8. 

In the case of FIG. 1 the switch component is located 
in the switched-off position; in this position the push 
button 11 is held by means of the spring 17 and the 
hook 13 on the abutment l4. Simultaneously also the 
switch plunger 4 is heldin its rest position by the spring 
8 and the rest position is limited by the rubber disc 16, 
which for its part rests against the push button center 
ing piece 15. , 
FIG. 2 shows the same switch component with the 

key or push button depressed, in the case of which the 
switch plunger 4 snaps into its working position. In the 
example the formed detent projection or pro?le 7 is 
held in the operational condition by the inwardly pro 
jecting limb of the U-shaped part 6. ' 
The push button 11 is sprung back automatically into ' 

its initial position on release, as is shown in FIG. 3, 
though the switch slide remains in the operational state. 

In order to make the initial and operational positions 
visible at the push button head,v it is necessary to pro 
vide suitable mechanical indicating means or illuminat 
ing means. FIGS. 1 to 5 show the possibility of accom 
modation of a lamp within the push button. Preferably, ' 
a lamp holder in the form of a re?ector 18 is provided, 
which in its tapered part accommodates the lamp 19. 
The lamp holder is accessible from the front after re 
moval of the transparent cap 12. . 

In order to ensure that the push button is only illumi 
nated in the switched-on position a switch of the com 
ponent must be used for controlling the lamp. Current 
supply in accordance with FIG. 5a is via a ?xed contact 
23, which simultaneously carries a resilient extension 
230 and makes contact with a ?xed pair of contact con~ 
ductors 24, leading to the lamp 19. 

In order to avoid a cumbersome external connection 
the switch for interruption of illumination should also 
be provided in the front unit of the component housing. 
For this purpose in accordance with FIG. 5b at least 
one of the contact supply leads 24 projecting from the 
push button is connected by a resilient contact bridge 
25 with the ?xed contact 23. In FIG. 5b both switching 
operations are shown in one and the same component. 
In the upper half of the component the switch plunger 
4 is located in the initial position and the insulating car 
rier 26 connected ?xedly with it holds the contact 
bridge 25 in a position, which interrupts the contact be 
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tween 23 and 24. In the lower half of the component 
in accordance with FIG. 5b the switch.plunger 4 is in 
the switched-on position. In accordance with the stroke 
it performs it moves the contact bridge 25 via the car 
rier 26 into the advanced position, in the case of which 
the contacts 24 and 23 are connected. In the case of 
such an arrangement it is only necessary to ensure that 
the conductor or conductors 24 extending from the 
push button have sufficient room for displacement un 
derneath the contact bridge and do not abut on the 
fixed contacts 23. 
A further possibility for indicating the switched-on 

position, which is made visible by a semi-depressed 
push button but nevertheless maintains the advantages 
of the non-rigid connection of the push button with the 
switch plunger and the improved guidance of the push 
button, is shown in FIGS. 7, 8, and 9. Preferably, an 
abutment in accordance with FIG. 6 is provided con 
sisting of the rubber disc 27 and the abutments 1e and 
Id, respectively. In the sections shown only the abut 
ments 1e mounted on the guide lug lb are shown. The 
principle of the invention is closely concerned with the 
hook 28 on the push button 11, which in the case of the 
switched-on position is connected with the push button 
collar 9. 

In FIG. 7 the switch slide 4 and the push button 11 
are in the switched-off position. Between the rubber 
buffer 27 and the spring centering means 15 there is a 
small space, which in the drawing is denoted as “A.” 
Between the hook 28 and the switch plunger collar 9 
the distance is to be denoted as “b.” 
On depressing the push button in accordance with 

FIG. 8 the switch slide 4 is brought into the detent posi 
tion and between the hook 28 and the switch plunger 
collar 9 a gap “A + B" comes into being. 
On releasing the push button the arrangement as 

shown in FIG. 9 occurs. The hook 28 now becomes 
connected with the switch plunger collar 9 and be 
tween the rubber buffer 27 and the spring centering 
means 15 a gap of “A + B" comes into being. There 
fore, the push button is in a position which lies between 
the detent-held switch position and the switched-off 
position of the push button. The measure just described 
ensures that on snapping back of the switch slide the 
impact is taken up by the rubber buffer 27 and the push 
button itself only moves a short distance and therefore 
cannot cause any heavy impact, especially as its spring 
loading is slight. 

In FIGS. 10 and 11 the function of a switch compo 
nent with a piano key and a mechanical switch position 
indicator is shown. The switch slide 4 can in this case 
as well be braked by a rubber disc 27 against ?xed 
abutments 1d, 1e on the housing lugs la, 1b on return 
movement. For carrying or journalling the piano key it 
is necessary to provide a pivot point 30 lying above the 
housing lugs and which is created by an U-shaped adap 
tor 29, which is provided for by the shoulders 29 ex_ 
tending in an upward direction over the two housing 
lugs la, lb until there is an engagement with the bot 
tom 29a. and by fitting over of the shoulders 29b. The 
bearing means of the piano key is still more robust in 
an adaptor, which forms a completely closed frame and 
on being pushed over the housing lugs on the front snap 
in behind two edges, provided on the lugs, like the 
abutments Id, be so that the frame cannot be pulled off 
forwards. 
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6 
The piano key 31 or button has inwardly directed 

pins 30 on both sides and which fit into the bearing hole 
30 of the adaptor 29 or the pins are arranged in the 
adaptor and the longitudinal holes or slots are arranged 
in the piano key or button. The lever 31a acting on the 
switch plunger 4 is attached in a fixed manner to the 
piano key for example by being moulded on though 
above the key a space 310 is provided in which the strip 
spring 32 can be slid as far as the foremost wall of the 
piano key. The spring 32, which can also be made all 
of a suitable plastics material, has as a first task that of 
returning the key. If a window 31b is provided at a suit 
able position inthe piano key and if the strip spring 32 
is attached to the switch plunger for example by being 
provided at this end with a fork held between the spring 
8 and the switch plunger collar 9, a coloured mark 32a, 
which in accordance with FIG. 10 is still outside the 
window 31b, can be made visible in the switched-on 
position in accordance with FIG. 11 in the window 31b. 

Naturally, for indication in accordance with this 
method it is also possible to use a plastics material slide, 
also intwo colours, in combination with a strip spring 
32. 
Furthermore, in the piano key or in a push button it 

is possible to provide any other mechanical indicator, 
as for example one using a rotary drum or ball and ad 
justable hinged means, which are operated by the 
switch plunger. 
What I claim is: 
l. A push button switch, comprising: 
a housing; ?xed contacts carried on said housing; 
a switch plunger positioned in said housing; said 
plunger having an axis extending along said hous 
ing and said plunger being axially shiftable along 
said axis through said housing; bridging contacts 
carried on said plunger and movable therewith 

' through said housing and positioned to be engaged 
with said ?xed contacts; 

a plunger return spring in engagement with said 
plunger to bias same axially in a direction toward 
a push button; . 

detent means engaging said plunger for holding sam 
nonmovably against the biasing of said plunger 

_ spring; 

a push button located and oriented to engage said 
plunger; said push button being shiftable axially of 
said plunger to shift said plunger axially in opposi 
tion to said plunger spring; said push button being 
supported by said‘ housing and being separate from 
and movable independently of said plunger; 

a push button return spring separate from said 
plunger return spring and connected with said push 
button and normally biasing said push button axi 
ally of and away from said plunger. 

2. The push button switch of claim 1, further com 
prising an energy absorbent abutment carried in said 
housing and positioned to be engaged by said plunger 
as said plunger is biased axially by its said return spring, 
thereby to restrain spring caused motion of said 
plunger. 

3. The push button switch of claim 2, wherein said 
absorbent abutment is carried on said push button re 
turn spring. 

4. The‘ push button switch of claim 3, wherein said 
absorbent abutment is located between said plunger 
and said push button. 
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5. The push button switch of claim 4, wherein said 
push button return spring presses on the one hand 
against said push button and on the other hand against 
said plunger. 

6. The push button switch of claim 1, further com 
prising a plunger position indicator in said push button 
and connected with said plunger for indicating when 
said plunger is depressed axially against its said return 
spring. 

7. The push button switch of claim 6, wherein said 
indicator comprises illumination means and a switch 
for operating said illumination means, operation of said 
illumination means switch to selectively light and extin 
guish said illumination means being dependent upon 
the position of said plunger, and said push button being 
comprised so as to permit observation of said illumina 
tion means therein. 

8. The push button switch of claim 7, further com 
prising a light re?ector in said push button; said illumi 
nation means comprising a light source associated with 
said re?ector; said light source and said re?ector being 
positioned so that the light therefrom is re?ected out of 
said push button; said illumination means switch com 
prising contacts for said light source extending into said 
housing and being movable with said push button to se 
lectively energize said light source at different positions 
of said push button. 

9. The push button switch of claim 8 wherein said il 
lumination means switch further comprises cooperat 
ing contact bridges carried on said plunger and mov 
able therewith to be engaged by said contacts of said 
light source. 

10. The push button switch of claim 1, further com 
prising motion restraining means on said push button to 
act in opposition to said push button return spring; 
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8 
means on said plunger to be engaged by said restraining 
means, thereby to restrain said push button from full 
return motion due to said push button return spring. 

11. The push button switch of claim 1, wherein said 
push button is in the form ofa pivotable key; said hous 
ing carrying a ?xedly located pivot to which said push 
button key is pivotally connected; a lever attached to 
said pivotable key and engaging and pressing said 
plunger against its said return spring as said key is piv 
oted in one direction. ' 

12. The push button switch of claim 11, wherein said _ 
push button return spring is comprised ofa strip spring, 
which engages said key to normally bias said key to piv 
otally return from the position at which said key lever 
shifts said plunger. 

13. The push button switch of claim 12, wherein said 
strip spring is connected to and is movable axially with 
said plunger, while said key which is pivotable by 
means of said strip spring is not axially movable with 
said plunger; 
an indicator element connected with and operable by 
motion axially with said plunger by said strip 
spring; said indicator element being axially shifted 
with said plunger as said strip spring shifts axially, 
thereby axially shifting said indicator element with 
respect to said key, whereby the motion of said in 
dicator element indicates the position of said 
plunger. 

14. The push button switch of claim 1, wherein said 
plunger return spring and said push button return 
spring are connected to operate upon each other and 
to be biased against each other and said push button re 
turn spring is weaker than said plunger return spring. 

* * * * =l< 


