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ABSTRACT OF THE DISCLOSURE 

A push button switch, particularly for communication 
equipment, having an actuating key structure, an annular 
body disposed in coaxial relation with respect to the key 
structure, said body being positioned in a magnetizable 
housing structure, and movable therein responsive to key 
movement, with some play therebetween or equally mov 
able therewith, the annular body being constructed as a 
permanent magnet or having permanent magnet means 
to provide a magnetic ?ux, as a result of which the body 
is retained, in the nonactuated position, engagement with 
the housing by magnetic adhesion, and axially movable 
responsive to movement of said key in actuating direction, 
operative to initially oppose such key movement as a re 
sult of such magnetic adhesion, and upon the release 
thereof, to effect a quick break movement and contact ac 
tuation in response to the magnetic flux concentration in 
the area of its ?nal actuated position. 

The invention relates to key switches particularly suit 
able as push-button switches for communication equip 
ment. 

It is the problem of the present invention to produce a 
simple push-button switch with a snap-action characteristic 
which, in particular, is suitable for the operation of pro 
tective gas contact arrangements. In a switch according 
to the invention, there is disposed in coaxial relation with 
respect to the actuating key structure, an annular body 
which is positioned in a magnetizable housing structure, 
and movable therein responsive to key movement, with 
some play therebetween or equally movable therewith, 
the annular body being constructed as a permanent mag 
net or having permanent magnet means to provide a mag 
netic ?ux, as a result of which the body is retained, in 
the nonactuated position, in engagement with the housing 
by magnetic adhesion, and axially movable responsive to 
movement of said key in actuating direction, operative to 
initially oppose such key movement as a result of such 
magnetic adhesion, and upon the release thereof, to e?'ect 
a quick break movement and contact actuation in response 
to the magnetic ?ux concentration in the area of its ?nal 
actuated position. Thus, a snap-action characteristic can 
be achieved resembling an over center spring arrangement. 

In a preferred embodiment of the invention, such an 
nular body is constructed as a radially magnetized perma 
nent magnet toroidal core. 

Particularly favorable conditions suitable for the oper 
ation of scaled contact arrangements arise in connection 
with push~button switches, i.e. push-buttons in which for 
the duration of the key actuation a switch is to be closed, 
which of course can also incorporate switch-over contact 
arrangements. According to a development of the inven 
tion, this can be accomplished by the use of a current 
carrying magnetizable pin coaxially disposed to the push 
button, which is rigidly mounted in and electrically insu 
lated from a carrier plate constituting a component part 
of the housing, with the pin extending at a right angle 
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2 
thereto with its end facing away from the push-button 
constituting a contact member. Such contact member is 
cooperable with an oppositely disposed movable contact 
member which is electrically and magnetically connected 
to the housing. The annular body, in the form of a radi 
ally magnetized permanent magnet toroidal core, in the 
rest position of the key is urged by a compression spring 
surrounding the pin into engagement with a shoulder on 
the housing, enclosing the nonmagnetic neck of the push 
button, while upon actuation of the key, following the 
initial movement, the switch is closed by the actuating 
force derived from magnetic attraction between the per 
manent magnet core and an oppositely disposed stop for 
the ring located relatively closer to the pin than the 
shoulder and constituting a part of the key structure or of 
the housing, as a result of magnetic ?ux concentration in 
the movable contact piece. 

Further details of the invention will be apparent from 
the embodiment illustrated in the drawing, in which: 

FIG. 1 is a cross section of a push-button switch ac 
cording to the invention, illustrated in rest position; 
FIG. 2 is a cross section of the switch according to 

FIG. 1, illustrated in operating position; and 
FIG. 3 is a top plan view of the permanent magnet 

utilized. - 

A push-button switch according to the invention for 
communication purposes, and if desired also for the con 
trol of electric typewriters and the like, comprises a key 
body 2 disposed in a housing 1 of magnetic material, the 
key body in turn comprising a ?ange-like actuating but 
ton 2a, having a nonmagnetic cylindrical neck portion 2b 
which extends into a ?anged opening or boss 1a of the 
housing, a still thinner stern portion 20, and a cylindrical 
?ange member 2d connected thereto, whose outer dia 
meter approaches the inner diameter of the principal por 
tion 1b of the housing. In the rest position, illustrated in 
FIG. 1, the key structure 2 and the housing substantially 
completely enclose an annularly-shaped permanent mag 
netic ‘body 3 which, as illustrated in FIG. 3, is radially 
magnetized. 
The housing member 1b which is open at the bottom is 

supported preferably without open joints, on a likewise 
magnetizable, substantially cylindrical, sealed protective 
gas container 4, through the top wall 4a, of which extends 
a magnetizable pin 5 insulated by means of a glass seal 7, 
which forms a ?xed contact member of a protective gas 
contact arrangement. A ?exible spring member 6 which 
is both electrically and magnetically conductive, serves 
as a cooperable contact member, which is conductively 
connected to the container 4. Pin 5 is suitably electrically 
connected to a connection member (not illustrated) which 
is insulated‘ from the housing or the container, as the case 
may be. A compression spring 8 disposed between key 
part 2d and a nonmagnetic annularly-shaped ?ller block 
9 dis-posed on the top wall 4a of the protective gas con 
tainer normally maintains the key body in the rest position, 
illustrated in FIG. 1, in which position the magnetic body 
3 is attracted and adheres to surface 10 of housing 1, with 
only a small secondary magnetic flux running over pin 5 
and container 4. Upon downward pressure on key struc 
ture 2, in opposition to the force of return spring 8, after 
distance s has been traveled the magnetic adhesion force 
creates additional resistance to such key movement. Upon 
further pressure on the key, the shoulder thereof pushes 
down on magnet 3 breaking the adhesion with surface 10, 
moving it toward the ?ux guiding pin 5. When the point 
of equilibrium is passed beyond which the ?ux guiding pin 
attracts the magnet, the latter ?ies, independently of fur 
ther key movement, until it reaches the stop formed by the 
?ange 2d. Since the ?ux guiding pin 5 now extends into 
the annular magnet, the flux in the magnetic circuit closed 
thereabove is sufficiently concentrated (see FIG. 2) that 
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it reaches the value necessary to close contacts 5-6. Upon 
release of key button 2a, the key structure and therewith 
the annular magnet 3 are returned into their initial rest 
positions by means of return spring 8, thereby again 
opening the contacts. Since the adhesion force of the 
permanent magnet is dependent upon the size of the ad 
hesion surface, as well as on the magnetization of the mag 
net, the key pressure can be varied through corresponding 
dimensioning of these two factors without thereby a?ecting 
the switching operation of the contacts. 

Changes may be made within the scope and spirit of the 
appended claims which de?ne what is believed to be new 
and desired to have protected by Letters Patent. 
We claim: 
1. A push-button switch, particularly for communication 

equipment, comprising a housing structure which is at 
least partially ferromagnetic, an actuating key structure, 
an annular body disposed in coaxial relation with respect 
to said actuating key structure, said annular body being 
positioned in said housing structure and movable therein 
responsive to key movement relative to the latter, the an 
nular body being constructed to provide a magnetic ?ux as 
a result of which the body, in its nonactuated position, is 
retained in engagement with the housing by magnetic ad 
hesion, and axially movable responsive to movement of 
said key in actuating direction, said annular member be 
ing operative to initially oppose such key movement as a 
result of such magnetic adhesion, and magnetically ac 
tuatable contact means cooperable with said body, the 
latter being operable upon release of said magnetic ad 
hesion responsive to key actuation to effect a snap-action 
type of movement and effect contact actuation in response 
to the magnetic flux concentration in the areal of its ac 
tuated position. 

2. A push-button switch, according to claim 1, wherein 
said annular body and key structure are so constructed 
that an amount of play exists therebetween. 

3. A push-button switch according to claim 1, wherein 
the annular body is constructed as a radially magnetized 
permanent magnet toroidal core. 

4. A push-button switch according to claim 3, wherein 
said magnetically actuatable contact means comprises a 
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contact member in the form of a rigidly disposed ferro 
magnetic pin coaxially positioned with respect to said key 
structure, mounted in electrically insulated relation in a 
member forming a part of the housing structure, a cooper 
iable moveable contact member electrically and magneti 
cally connected to the housing, said housing having a 
shoulder engageable with said body when in nonactuated 
position, a compression spring surrounding said pin and 
operative to urge said key structure in nonactuated posi 
tion and the body into engagement with said shoulder, said 
pin and ‘body being cooperable in actuated position to ef 
feet a magnetic flux concentration in the area of said mov 
able contact member to eliect actuation thereof. 

5. A push-button switch according to claim 4, wherein 
said key structure is provided with means provided at 
the inner end thereof forming a stop for said annular body 
which de?nes the actuated position of the body. 

6. A push-button switch, according to claim 4, wherein 
said annular body and key structure are so constructed 
that an amount of play exists therebetween, said play be 
ing such that the key structure upon being actuated ef 
fects an initial movement before engaging the permanent 
magnet body. 

7. A push-button switch according to claim 4, wherein 
the end of the pin remote from the contact end thereof, 
upon actuation of the switch, extends su?iciently into 
the permanent magnet annular body. 
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