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ELECTRICAL SWITCH 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

The present invention is based on an electrical switch 
designed to interrupt or close one or more electrical circuits 
by moving switch contact parts. In order to make handling 
easier, such electrical switches are retained in a predeter 
mined position within a de?ned mounting area such as a 
receptacle or the like. However, it is often necessary to 
release the switch from the receptacle for various purposes. 

BACKGROUND ART 

Many different types of prior art electrical switches 
include electrical switches with housings generally having a 
?xed contact part and a switching contact part. Typically, at 
least one actuating element is movably mounted in the 
housing. In order to release these switches from a [prede 
termined position] receptacle, it is often necessary to 
remove a speci?c part of the switch or to use a suitable tool. 
One disadvantage of this, however, is that considerable time 
and effort must be expended in order to release the switch 
and it may also be that a suitable tool is not available. 

SUMMARY OF THE INVENTION 

An aim of the present invention is to create a switch which 
can be removed from a receptacle simply and without undue 
effort, without the use of a special tool or the removal of a 
component being necessary. 

Accordingly, an electrical switch is disclosed which com 
prises a housing provided with at least one ?xed contact part 
and one switching contact part which moves in cooperation 
therewith. At least one actuating element is movably 
mounted in the housing, the actuating element in?uencing 
switching positions of the switching contact part. 
A [cam form] camform is provided which de?nes the 

switching positions. It interacts with a spring-loaded plunger 
associated with the actuating element in order to create 
operating forces. 

Adisplaceable spring-loaded retaining device is disposed 
within the housing. It enables the electrical switch to be held 
?rmly in a locked position within a receptacle. 

Also provided is at least one actuating element cooper 
ating through a transfer device with the retaining device. By 
use of increased force, the actuating element is brought into 
a functional position which does not correspond with any of 
the switching positions. The retaining device may be 
brought into its unlocked position when the actuating ele 
ment is in its functional position by that means, the switch 
may be removed from the receptacle. 
An advantage of the disclosed switch is that the danger of 

damage, or unwanted marking of the switch or the surround 
ing region during switch release, is effectively eliminated. 

The invention is shown in more detail in the drawings and 
described with reference to examples. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded view of a ?rst embodiment of a 
retaining device for an electrical switch; 

FIG. 2 is a quartering perspective view of a second 
embodiment of a retaining device; 
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2 
FIG. 3 is a partial cross-sectional view of the electrical 

switch shown from below, with the retaining device in a 
locked position within a [housing] receptacle; 

FIG. 4 is a partial cross-sectional view of the electrical 
switch shown from below, with the retaining device in a 
release position; and 

FIG. 5 is another cross-sectional view of the electrical 

switch[;]. 
The parts of the switch which are not relevant to the 

invention have been omitted from the drawings for the sake 
of simplicity. Parts similar to one another have been given 
the same numbers. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

An electrical switch 20, best seen in FIGS. 3 and 4 
consists primarily of a housing 1, which accommodates 
?xed and movable contact parts, and an actuating element 21 
which is mounted so as to be movable in relation to the 
housing 1 and which in?uences a retaining device. In order 
that de?ned switching positions may be achieved, the actu 
ating element 21 interacts with two camforms 2 by means of 
spring-loaded plungers 3. The camforms 2 are ?rmly ?xed 
within housing 1, one spring-loaded plunger 3 being allo 
cated to each. In addition, the housing 1 is provided with a 
retaining device 22 which consists of two retaining elements 
4, which may be moved in a de?ned fashion to retain 
electrical switch 20 within [housing 1] a receptacle 30 (FIG. 
3). Also, retaining elements 4 may be actuated by actuating 
element 21 to disengage retaining elements 4 from [housing 
1] receptacle 30 (FIG. 4). 
As can particularly be seen from FIGS. 1 and 5, the 

actuating element 21 for the retaining device is in the form 
of operating knob 5, which may pushed, pulled, or rotated. 

Operating knob 5 cooperates with the housing 1 by means 
of rotatable shaft 6. Initially, operating knob 5 can be moved 
between three different switching positions in a ?rst switch 
ing plane C by means of simple rotation. Push and pull 
actuation additionally allows movement between three 
switching planes—C, already mentioned, and further 
switching planes B and A. Each switching plane exhibits 
several switching positions which may be reached by rota 
tion of the knob. In order to create the necessary operating 
forces, the two plungers 3 each interact with recesses 
[23a,b,c] 23a, 23b, 23c in the relevant camform 2 (FIG. 3) 
and are spring-loaded. For the accommodation of the two 
plunger springs, two retaining chambers 24 are present in 
rotatable shaft 6 which are at an angle of 180 degrees to each 
other so that the two plungers 3 are held against the spring 
force of plunger springs 7 in a movable fashion. The shape 
of the camform tracks which interact with the plungers 3 
means that operating knob 5 is held in its various switching 
positions within the switching planes A,B,C, in a de?ned 
fashion. In addition, each camform 2 de?nes an area X 
which gives rise to increased forces which must be over 
come if the retaining device 22 is to be brought into the 
unlocked position by actuation of operating knob 5. 

Area X is formed in such a way that the user notices a 
marked increase in operating force when the operating knob 
is brought into such a position that area X comes into play. 
The increase in force is such that a conscious effort is 
necessary on the part of the user if operating knob 5 is to 
actuate the unlocking of retaining device 22 from [housing 
1] receptacle 30. For this actuation to take place, operating 
knob 5 must ?rst be brought into the lowest switching plane 
C and then turned around its rotatable shaft 6. The direction 
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of rotation is opposite to that Which is needed to bring the 
knob into any of the switching positions in switching plane 
C. Only When operating knob 5 has been brought into the 
unlocking function position (FIG. 4) by means of the pre 
scribed sequence of movements and the increased resistance 
has been overcome are the retaining elements 4 of the 
retaining device in the unlocked position disengaged from 
[housing 1] receptacle 30. This means also, that only When 
operating knob 5 is held in the unlocking position against the 
existing forces, can the electrical sWitch 20 be easily 
removed from [its outer housing] receptacle 30. When the 
operating knob 5 is released, retaining elements 4 of the 
retaining device return automatically to the locked position 
(FIG. 3). 

Both retaining elements 4 are in the form of sliders and 
held movably in the housing against the force of tWo helical 
compression springs 8 Which are allocated to them. This 
slider design of retaining elements 4 means that the electri 
cal sWitch is held securely in its position Within [the housing 
1] receptacle 30 When the retaining device 22 is in the 
locked position. The electrical sWitch 20 cannot be released 
from [the housing 1] receptacle 30 by means of a simple 
pulling movement because retaining elements 4 [engage 
With equivalent retaining edges or] project through apertures 
25 in the housing 1 and engage with equivalent retaining 
edges or apertures in the receptacle 30. An actuator tab 9 is 
formed onto each retaining element 4, Which cooperates 
With the transfer device to displace retaining elements 4. 
Preferably, the retaining elements 4 are made of plastic. 

The transfer device is molded in one piece onto the 
underside of operating knob 5 as folloWs. The pot-shaped 
underside of operating knob 5 is formed in such a Way as to 
provide tWo extensions 10 in the direction of retaining 
elements 4. In order to operate retaining elements 4, the edge 
of each extension 10 comes to rest against the actuator tab 
9 of the relevant retaining element 4. When the operating 
knob 5 is brought into the position necessary to actuate the 
[release] retaining device 22, the edges of extensions 10 
press retaining elements 4 back into the housing 1 against 
the force of helical springs 8. In this Way, retaining elements 
4 clear the Way for the removal of the electrical sWitch 20 
from [its predetermined mounting area] receptacle 30. 
As can particularly be seen from FIG. 2, it is also possible 

for a retaining device 22‘ to be unlocked by means of 
pushing motion. 

In order to achieve this, extensions 10‘ are provided With 
actuation surfaces Which run in a direction Which is angu 
larly inclined relative to the displacement direction of the 
transfer device. These come to rest against ?anks Which are 
formed onto actuation tabs 9‘ of retaining elements 4‘ and 
Which run in a direction Which is angularly inclined to the 
displacement angle of the retaining elements [4] 4‘. By 
means of a pushing movement of the transfer device, the 
inclined actuation surfaces and the inclined ?anks glide onto 
one another and pull retaining elements 4‘ backWards into 
[1] housing 1 against the force of helical compression 
springs 8‘. In this Way, again, retaining elements 4‘ clear the 
Way for the removal of the electrical sWitch from its prede 
termined mounting area. 

While the best modes for carrying out the invention have 
been described in detail, those familiar With the art to Which 
this invention relates Will recogniZe various alternative 
designs and embodiments for practicing the invention as 
de?ned by the folloWing claims. 
What is claimed is: 
1. An electrical sWitch retainable within a receptacle, the 

electrical switch comprising: 
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4 
a housing for supporting at least one ?xed contact part; 
at least one actuating element movably mounted relative 

to the housing to move betWeen sWitching positions 
and Which may support a sWitching contact part; 

a camform af?xed to one of the housing or the at least one 
actuating element and Which has recesses therein Which 
de?ne the sWitching positions; 

a spring-loaded plunger Which interacts With the recesses 
of the camform and the other of the housing or the at 
least one actuating element in order to create operating 
forces Which hold the actuating element in one of the 
discrete sWitching positions; and 

a displaceable spring-loaded retaining device disposed 
Within the housing Which cooperates With the at least 
one actuating element to releasably hold the [actuating 
element] switch Within the [housing] receptacle, the 
displaceable spring-loaded retaining device being 
selectively positionable betWeen locked and unlocked 
positions relative to the housing Wherein in the locked 
position the [at least one actuating element] switch is 
retained Within the [housing] receptacle and in the 
unlocked position the [at least one actuating element 
may be removed] switch is removable from the [hous 
ing] receptacle. 

2. The electrical sWitch of claim 1 Wherein: 
the at least one actuating element cooperates With the 

retaining device so that When the at least one actuating 
element is brought into a functional position Which 
does not correspond With any of the sWitching 
positions, the retaining device is brought into its 
unlocked position Wherein the [at least one actuating 
element may be removed] switch is removable from the 
[housing] receptacle. 

3. An electrical sWitch according to claim 2, Wherein the 
camform has axially spaced recesses and the functional 
position of the at least one actuating element is axially 
spaced from at least one of the sWitching positions. 

4. An electrical sWitch according to claim 2, Wherein the 
camform has circumferentially spaced recesses and the 
functional position of the at least one actuating element is 
circumferentially spaced from the functional position. 

5. An electrical sWitch according to claim 2, Wherein the 
functional position of the actuating element is reached by a 
movement Which is in a different direction from that Which 
is necessary to reach the sWitching position(s). 

6. An electrical sWitch according to claim 2, Wherein the 
functional position of the actuating element is reached by 
combining various directions of movement. 

7. An electrical sWitch according to claim 2, Wherein a 
greater force is created by interaction occurring betWeen the 
camform (2) and the plunger (3) When the at least one 
actuating element is in the functional position than in the 
sWitch positions. 

8. An electrical sWitch according to claim 2, Wherein the 
retaining device includes at least one retaining element (4) 
Which is mounted movably in the housing (1) and Which is 
brought into its locked position by means of the force 
exerted by a spring 

9. An electrical sWitch according to claim 2, Wherein a 
transfer device is formed in one piece onto the underside of 
the at least one actuating element, the underside facing 
toWards the retaining device. 

10. An electrical sWitch according to claim 9, Wherein the 
transfer device includes at least one extension (10) Which is 
formed onto the underside of the actuating element, an edge 
of the extension cooperating With an actuation tab (9) Which 
is formed onto the retaining element 
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11. An electrical switch according to claim 10, Wherein 
the extension provided in the transfer device is provided 
With an actuation surface that runs in a direction Which is 
angularly inclined to the direction of movement of the 
transfer device. 

12. An electrical sWitch according to claim 11, Wherein 
the actuation tab (9) Which is formed onto retaining element 
(4) is provided With a ?ank Which cooperates With the 
angularly inclined actuation surface of the transfer device 
and Which runs in a direction Which is angularly inclined to 
the direction of movement of the retaining element 

13. An electrical sWitch according to claim 12, Wherein 
the retaining device includes tWo retaining elements (4) 
Which are mounted in the housing in a movable fashion. 

14. An electrical sWitch according to claim 13, Wherein 
the actuating element comprises a combination sWitching 
knob (5) Which implements rotary, push and pull 
movements, the pot-shaped underside of the knob Which 
faces the retaining device being provided With tWo exten 
sions (10) Which form the transfer device, the leading edge 
of each extension (10) cooperating With an actuation tab (9) 
on each of the tWo retaining elements (4) Which are movably 
mounted in housing (1), the rotary shaft (6) of the combi 
nation sWitching knob (5) being provided With tWo retaining 
chambers, each accommodating a spring-loaded plunger (3) 
that interacts With the camform (2) Which is ?rmly ?xed in 
housing 

15. An electrical sWitch according to claim 14, Wherein 
the functional position of the actuating element is reached by 
means of a combined rotary and pushing movement. 

16. An electrical sWitch retainable within a receptacle, the 
electrical switch comprising: 

a housing for supporting at least one ?xed contact part 
at least one actuating element movably mounted in the 

housing to move between discrete sWitching positions 
relative to the housing and Which may support a 
sWitching contact part in cooperation With the at least 
one ?xed contact part; 

a camform af?xed to one of the housing or the at least one 
actuating element and Which de?nes the sWitching 
positions; 

a spring-loaded plunger Which interacts With the camform 
and the other of the housing or the at least one actuating 
element in order to create operating forces Which hold 
the actuating element in one of the discrete sWitching 
positions; and 

a displaceable spring-loaded retaining device disposed 
Within the housing Which enables the [at least one 
actuating element] switch to be held Within the [hous 
ing] receptacle; 

the at least one actuating element cooperating With the 
retaining device so that the at least one actuating 
element is brought into a functional position which 
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does not correspond With any of the sWitching 
positions, the retaining device being brought into its 
unlocked position When the actuating element is in the 
functional position so that the [at least one actuating 
element may be removed] switch is removable from the 
[housing] receptacle. 

17. An electrical sWitch according to claim 16 Wherein at 
least one actuating element is in the form of a rotary knob. 

18. An electrical sWitch according to claim 16 Wherein at 
least one actuating element is in the form of a push-button 
member. 

19. An electrical switch retainable within a receptacle, the 
electrical switch comprising: 

a housing for supporting at least one ?xed contact part,' 
at least one actuating element movably mounted relative 

to the housing to move between switching positions and 
which may support a switching contact part,' 

a camform a?ixed to one of the housing or the at least one 
actuating element and which has recesses therein 
which de?ne the switching positions; 

a spring-loaded plunger which interacts with the recesses 
of the camform and the other of the housing or the at 
least one actuating element in order to create operating 
forces which hold the actuating element in one of the 
discrete switching positions; and 

a displaceable spring-loaded retaining device disposed 
within the housing and having at least one retaining 
element which is movable between a locked position in 
which a portion of the at least one retaining element 
projects out of the housing to engage the receptacle, 
thereby locking the switch in the receptacle and an 
unlocked position in which the at least one retaining 
element is disposed entirely within the housing to 
release engagement with the receptacle so that the 
switch is removable from the receptacle,' 

wherein the at least one actuating element cooperates 
with the retaining device to selectively move the at least 
one retaining element between the locked and unlocked 
positions. 

20. The electrical switch of claim 19 wherein: 
the at least one retaining element remains in the locked 

position when the at least one actuating element moves 
between the de?ned switching positions. 

21. The electrical switch of claim 19 wherein: 
the at least one actuating element engages the at least one 

retaining element and moves the at least one retaining 
element to the unlocked position when the at least one 
actuating element moves to a functional position, 
wherein the functional position does not correspond to 
any of the switching positions. 


