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This invention relates to electrical switches and in par 
ticular to simple and reliable switches of the magnetic 
detent type. 
Most electrical switches are constructed so they operate 

with snap action. Snap action swithches have a fast make 
and break which prevents arcing when high voltages are 
switched. Moreover, snap action switches have a certain 
initial resistance which releases suddenly to produce a 
positive switching action. This latter feature decreases 
the chance for human error during operation. There are 
many different switches of the snap action type. Many 
of these “bounce” after making initial contact, an un 
desirable characteristic, particularly in low voltage level 
electronic circuitry. In addition, most are complicated 
and therefore expensive to manufacture, particularly if a 
high packing density is desirable, as in a keyboard or 
multiswitch panel for operating transistor circuitry. 

t is therefore an object of the present invention to 
provide an improved switch which is simple to construct 
and reliable in operation. 

It is another object of the present invention to provide 
an improved switch of the magnetic detent type which 
provides positive switching action in a small amount of 
space. 

It is yet another object of the present invention to pro 
vide an improved, simple, and reliable switch which is 
particularly adaptable for use with printed circuits and 
transistor circuitry. 
A magnetic detent switch embodying the invention 

comprises a push-button which is fastened to a perma 
nent bar magnet through an aperture in a metallic key 
board panel. The contact portion of the switch comprises 
two ?at metallic contacts which are mounted in place on, 
or are part of, a printed circuit board. A leaf spring con 
tact is permanently mounted in engagement with one of 
the ?at contacts and is moved in engagement, by a wiping 
action, with the other ?at contact when the push-button is 
depressed. In a momentary contact embodiment of the 
invention, the magnet is attracted to the metallic keyboard 
panel when the push-button is released, thus disengaging 
the leaf spring from the one contact. In another embodi 
ment of the invention, the push-button is held in the 
“on” position by a metallic member which holds the mag 
net in place until a current is passed through the metallic 
member. In still another embodiment, a pair of leaf 
springs are employed and the push-button and magnet 
assembly are arranged to alternately engage and disen 
gage the two springs from their contacts. 
The novel features that are considered characteristic 

of this invention are set ‘forth with particularity in the 
appended claims. The invention itself, however, both 
as to its organization and method of operation, as well as 
additional objects and advantages thereof, will best be 
understood from the following description when read in 
connection with the accompanying drawing, in which: 
FIGURES l and 2 are side elevational views, partially 

in section, of a magnetic detent switch embodying the 
invention; 
FIGURE 3 is a side elevational view, partially in sec 

tion, of another embodiment of a magnetic detent switch 
in accordance with the invention; and 
FIGURE 4 is a side elevational view, partially in sec 

tion, of a magnetic detent switch employing two contacts 
and embodying the invention. 
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Referring now to the drawing wherein like parts are 

indicated by like reference numerals throughout the fig 
urea, and referring particularly to FIG. 1, the push~but~ 
ton 8 of a magnetic detent switch embodying the inven 
tion is mounted above an opening in a metallic panel 10. 
The panel 10, for example, is a keyboard panel of a 
piece of multiswitch electronic equipment. It would 
be constructed typically of steel. The push-button is 
mounted on an angle to the plane of the panel 10 as illus 
trated. The push-button 8 has retaining grooves on both 
ends which extend beyond the opening in the panel. The 
remaining portion of the push-button 8 extends through 
the opening in the panel 10. A ?at, substantially square, 
permanent bar magnet 12 is attached to the bottom of 
the push-button assembly. Normally, therefore, the mag 
net 12 is attracted to the steel panel 10 and remains in 
the position shown in FIG. I. 
The contact portion of the switch includes a semicircu 

lar leaf spring 14 which is constructed of a conducting 
material. One end of the leaf spring 14 is riveted (as 
shown) or soldered to a printed circuit board 16. The 
rivet passes through a ?rst printed circuit element 18 
which is located between the printed circuit board 16 
and the under surface of the leaf spring. The printed cir 
cuit element 18 and a second printed circuit element 20, 
mounted on the board 18 beneath the other end of the leaf 
spring 14 form the contacts of the switch. 
The operation of the switch is more clearly illustrated 

in FIG. 2, reference to which is now made. Normally, 
the bar magnet 12 is attracted to the steel panel 10 and 
stays ?rmly in the position shown in FIG. 1. When the 
push-button 8 is manually depressed, however, the magnet 
12 is moved downwardly and strikes the leaf spring 14. 
This action causes the leaf spring 14 to make contact with 
the printed circuit element 20 with a wiping action, thus 
closing the switch. When pressure is removed from 
the push-button 8, the bar magnet 12 is attracted to the 
steel panel 10 and returns to its original position. The 
leaf spring 14 at this time also returns to its original 
position and the switch is opened. 
The embodiment of the invention illustrated in FIG. 3, 

reference to which is now made, provides a hold position 
for the switch. This is accomplished by providing a 
metallic strip 22 on the circuit board 16. The strip 22 
would be constructed of a magnetic material such as iron. 
Accordingly, when the push-button S is depressed as 
shown in FIG. 3, one end of the bar magnet 12 is at 
tracted to the iron strip 22 and is held in the position 
shown, which is the closed position. In this position, the 
leaf spring 14 contacts the contact 20 by a wiping action, 
as in FIG. 2. The bar magnet 12 can be released from this 
position and the switch opened by passing a current 
through the iron strip 22 as by a battery 23. A magnetic 
?eld is thus created around the strip 22 which repels the 
magnet 12. This bucking ?eld is su?icient in magnitude 
to release the magnet 12 from the strip 22. The magnet 
12 is then attracted to the sheet keyboard panel 10 and 
returns to its original position, similar to the position il 
lustrated in FIG. 1. In this position, the switch is opened. 
The switch illustrated in FIG. 4 is arranged so that 

either one of two switch contacts can be closed by de 
pressing a push-button 24. The push-button 24 is V 
shaped and is attached, as in FIGS. 1, 2, and 3, to a per 
manent bar magnet 12, which in this embodiment of the 
invention could be slightly longer than the magnets used 
in the switches of the embodiments previously described. 
The push-button and magnet assembly is pivoted by 
means of pivot pin 26. The switch illustrated in FIG. 4 
includes two substantially identical contact assemblies 28 
and 30 which are attached to the printed circuit board 16 
in the same manner as was described for the prior ?gures. 
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In operation, when the right hand portion (as viewed 
in the drawing) of the V-shaped push-button 24 is de 
pressed, the right end of the bar magnet 12 is moved 
downwardly and strikes the leaf spring of the right-hand 
contact assembly 30. The spring thus contacts, with a 
wiping action, the contact on the printed circuit board 16. 
When the left hand portion of the push-button 24 is de 
pressed the left end of the bar magnet 12 (which had been 
previously in contact with the steel panel 10) is moved 
downwardly, thus releasing the right hand contact assem 
bly to the off position and causing the leaf spring of the 
left hand contact assembly to contact the contact on the 
printed circuit board. 
The embodiment of the invention illustrated in FIG. 4 

thus permits two separate circuits to be alternately opened 
and closed with one push-button. Such a switch would 
be useful, for example, in changing the binary output of 
a ?ip ?op circuit from a “1” to a “0” and vice versa. 
The switches embodying this invention are simple to 

construct. Close tolerances are not needed, making the 
switches economical to manufacture. The switches oper 
ate by a snap action and provide an initial resistance to 
their manual‘ operation, thereby reducing human errors 
in their operation. A Wiping contact is provided. The 
initial wiping action absorbs the initial contact energy 
through friction. This feature avoids the undesirable 
“bounce” of many of the prior art switches. In addition, 
the switches are especially adaptable to “Printed Circuit” 
type wiring con?gurations, which are economical, and are 
being used in an increasing percentage of all electronic 
equipment. Thus, reliability, simplicity, economy of 
manufacture, and ease of operation characterize the 
switches embodying the invention. ' 
What is claimed is: 
1. A magnetic switch comprising, in combination, a 

panel, a pushbutton having a bottom surface which en 
gages the top surface of said panel when said pushbutton 
is depressed and said switch is closed, means connecting 
said pushbutton to a permanent magnet through an aper 
ture in said panel, said magnet being normally attracted 
to said panel and in ?xed engagement thereto when said 
switch is open, and normally open contact means includ 
ing a spring-like member arranged to be ?exed in response 
to the downward movement of said pushbutton. 

2. A magnetic switch comprising, in combination, a 
metallic push-button panel, a tapered push-button, the 
underside of which engages the top surface of said panel 
when said push-button is depressed and said switch is 
closed, means connecting said push-button to an elon 
gated permanent magnet through an aperture in said ' 
panel, said magnet being normally attracted to the under 
side of said metallic panel and in ?xed engagement there 
to when said switch is open, and normally open’contact 
means including a spring-like member mounted below said 
magnet and arranged to be ?exed in response to the down- ' 
ward movement of said push-button and magnet to close 
said switch and to provide upward pressure on said mag 
net when said push-button is released and said switch is 
open. ' 

3. A magnetic switch comprising, in combination, an 
apertured push-button panel, a tapered push-button 
mounted above the aperture in said panel, the un 
derside of said push-button engaging said panel when 
said push-button is depressed and'said switch is closed, 
a permanent bar magnet located below the aper 
ture in said panel, means connecting said push-button 
and said magnet through said aperture to provide an 
integral push-button assembly, a circuit board mount 
ed in a plane parallel to said push-button panel and be 
low said magnet, a pair of electrical contacts mounted in 
spaced relationship on said circuit board, a spring-like 
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member, means connecting one end of said spring-like 
member to one of said contacts, the other end of said 
spring-like member being arranged in spaced and close 
relationship to said other contact above said other con 
tact, said spring-like member being arranged to be ?exed 
in response to the downward movement of said push 
button assembly toprovide a wiping contact of said other 
end with said other contact to close said switch. 

4. A magnetic switch as de?ned in claim 3, wherein 
said push-button panel is metallic and said bar magnet 
is attracted to said panel when said switch is opened to 
release said spring-like member. 

5. A magnetic switch as de?ned in claim 3, wherein a 
strip of magnetic metal is mounted on said circuit board 
adjacent to said one of said contacts and said magnet con 
tacts said strip of metal when said push-button assembly 
is moved downwardly to hold said switch in the closed 
position, and means providing a current through said strip 
to open said switch. 

6. A magnetic switch comprising, in combination, an 
apertured push-button panel, a tapered push-button 
mounted above the aperture in said panel, the underside 
of said push-button engaging said panel when said push 
button is depressed and said switch is closed, means con 
necting said push-button to a bar magnet through said 
aperture, said magnet being normally attracted to said 
panel when said switch is open, a circuit board mounted 
below said magnet and said panel in a plane parallel there 
to, a pair of electrical contacts mounted on said circuit 
board, a semicircular metallic spring member, means con 
necting one end of said spring member to one of said 
contacts and in such relationship to said other of said con 
tacts that the other end of said spring member contacts 
the other of said contacts in response to the downward 
movement of said push-button and magnet to close said 
switch. 

7. A magnetic switch as de?ned in claim 6, wherein 
metallic means are provided adjacent said one of said 
contacts ,‘tO hold said switch in the closed position and 
means are provided to pass a current through said metal 
lic means to open said switch. 7 

8. A magnetic switch comprising, in combination, an 
apertured push-button panel, a \l-shaped push-button 
mounted above the aperture in said panel, pivoted means 
connecting said push-button to an elongated bar magnet 
through said aperture, a circuit board mounted below 
said magnet and said panel in a plane parallel thereto, a 
?rst and a second pair of electrical contacts mounted on 
said circuit board, a ?rst and a second metallic spring 
member, means connecting one end of said ?rst spring 
member to one of said ?rst pair of electrical contacts 
and in such relationship to said other of said ?rst pair 
of electrical contacts that the other end of said ?rst spring 
member contacts the other of said ?rst pair of’ electrical 
contacts in response to the downward movement of one 
end of said magnet, and means connecting one end of said 
second spring member to one of said second pair of elec 
trical contacts and in such relationship to said other of 
said second pair of contacts that the other end of said 
second spring member contacts the other of said second 
pair of electrical contacts in response to the downward 
movement of the other end of said magnet. 
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