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gation Computer Corporation, a corporation of 
Pennsylvania 

Filed Oct. 5, 1964, Ser. No. 401,485 
7 Claims. (Cl. 200-87) 

This application deals generally with keyboard switches 
and in particular it deals with keyboard switches held 
in place by a magnetic detent in the manner afforded by 
my copending application Serial Number 175,942 ?led 
February 27, 1962, for Magnetic Switch. 

In the above-identi?ed application, a magnet is attract 
ed to a ferromagnetic panel in order to hold a push'but 
ton in normally detented position which can be overcome 
by application of manual pressure. This gives the key 
board switch a snapping or toggle-like action as a re 
sult of magnetic attraction to the panel. Such action is 
an ideal characteristic for applications in industrial en 
vironment or aboard ship where the keyboard is used in 
termittently and is desired to have a de?nite amount of 
resistance to vibration and accidental operation. 

This version of a pushbutton assembly must be ac 
companied by some form of electrical switch for use in 
electrically operated control devices. While it is desir 
able to use the magnetic ?eld afforded by the detent mag 
net of the pushbutton to operate a sealed-in-glass mag 
netic reed switch, this cannot be done in a straightforward 
manner. Thus, in a keyboard array, many magnets are 
positioned close to each other; and very little room re 
mains for mounting switch assemblies. Since magnets are 
so closely spaced together many magnetic reed switches 
placed near. the keyboard would be subject to in?uence 
of the ?elds of various detent magnets. Furthermore, the 
strength of the magnetic ?eld involved for operating as 
a detent is much too strong for normal use with a mag 
net reed-type switch. 

Nevertheless, the switching characteristics of a reed 
relay switch are ideal for keyboard use since they are 
hermetically sealed to give long life, they have very low 
bounce characteristics upon closing which make them 
ideal to operate electronic switching circuits directly, and 
they will handle enough current, even if small in size, 
to enable them to operate solenoids and other high cur 
rent devices directly. 

Accordingly, it is an object of the invention to provide 
an improved keyboard switch utilizing a magnetic detent 
and a sealed-in-glass magnetic reed switch. 

It is a further object of the invention to provide a 
magnetic key~operated glass reed switch capable of mount 
ing very closely together within a grouping of magnets 
while being operable by a single magnetic key. 

It is still another object of this invention to provide a 
keyboard assembly using magnetic pushbutton detents and 
incorporating glass reed-type switches within standard key 
board spacing dimensions and which may be mounted in 
a thin assembly adjacent the keyboard mounting panel 
by means of a printed circuit panel. 

Thus, in accordance with the invention, the magnetic 
reed switch is operated upon a magnetic principle which 
permits use of a relatively strong magnet and yet gives a 
very sensitive switch characteristic operable over a very 
small portion of the motion of accompanying pushbut 
ton to \alford idealized keyboard switching characteris 
tics. This is accomplished by providing in one switch po 
sition the axis of the magnetic reeds in the glass switch 
normal to the axis of the magnetic poles of a substantially 
cubic-shaped magnetic block located alongside the reed 
switch. Thus, the magnetic ?eld is oriented in a direc 
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tion which does not effect closure of the reed contacts; 
and therefore, the magnetic ?eld may be as strong as de 
sired for detenting action while retaining the reed switch 
contacts in a normally open position. Operation of the 
reed switch is then obtained by a limited arcuate rota 
tion of the magnetic ?eld of the detent magnet block 
to give 1a vector ?ux component operating to close the mag 
netic reed switch contact. This gives a very sharp con 
trol of the closure position of the switch contacts with a 
small amount of motion of the pushbutton assembly, even 
when the magnetic ?eld strength is so great that it would 
normally saturate the magnetic reeds and keep them in a 
close-d position while placed so closely to the reed switch 
contacts as required in a keyboard assembly. 

Furthermore, this new principle of magnetic flux op 
eration is highly desirable in the operation of a key 
board switch which should operate only once and not be 
subject to contact bounce upon opening which could in 
troduce an erroneous signal. Thus, the ?eld required to 
close the switch contacts is approximately six times greater 
than that required to hold the contacts closed. Thus, when 
the contacts close, they are held in closed position until 
the magnetic flux is rotated to a position at which it is 
unable to reclose the switches without considerable re 
tracing of its movement before the switch is opened and 
the reed contacts are released. This removes possibility 
of contact bounce and makes it virtually impossible to 
provide a false closure as the key is released. Conversely, 
on the downward stroke, the magnetic detent produces a 
snap-action which assures that the ?eld will not remain 
at a position just at the threshold of contact closure, so 
that a bounce on closure of the key is also virtually im 
possible. Thus, the construction of the present inven 
tion utilizes the characteristics of the magnet in corn 
bination with those of the reed switch in order to obtain 
idealized operational characteristics of a pushbutton as 
sembly ‘which therefore may be used directly into com 
puter-type circuits and provide only a single closure each 
time the pushbutton is operated. In this manner, the 
magnetic switch assembly provides positive action over a 
very small region of manual motion of the pushbutton 
in closing and prevents contact bounce while using the 
characteristics of the detent magnet as well for providing 
a keyboard detenting feature. 

In order to prevent operation of the magnetic reed 
switches by the ?elds of more than one of the closely 
spaced detenting magnets, when their ?elds normal to that 
of the ferromagnetic retaining panel are rotated by manual 
operation of the pushbutton, the switch is mounted be~ 
tween the sides of two adjacent magnets; and each of the 
magnets has a ‘ferromagnetic ?eld shorting bar mounted 
alongside one side to assure that the ?eld entering the 
switch for operation thereof comes from the remaining 
single one of the two adjacent magnets. 

Further features and objects of the invention will be 
discussed throughout the following speci?cation with 
reference to the accompanying drawings, wherein: 
FIGURE 1 is an exploded view, in perspective, of a 

keyboard assembly constructed in accordance with the 
principles of this invention; 
FIGURES 2 and 3 are fragmentary views of a magnet 

and switch assembly illustrating the operation of the 
magnetic ?eld with associated vector diagrams; 
FIGURE 4 is a front elevation view, partly in section, 

of a keyboard assembly constructed in accordance with 
this invention; and 
FIGURE 5 is a side view of a switch mounted on a 

keyboard panel in accordance with the provisions of the 
invention. ‘ 

As may be seen from FIGURE 1, the pushbutton of 
key assembly comprises only two parts, namely, a key 
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19 of nonmagnetic material such as plastic and a ‘block 
magnet 12 affixed to the shaft 19 of the key on the other 
side of an aperture 13 in a ferromagnetic mounting panel 
11. The magnet 12 may be retained in the plastic key 
assembly 16 by means of a mounting screw 14. Along 
side one edge of the magnetic block 12 is a reed switch 
16 mounted on terminals 17. This is a conventional 
sealed-in-glass magnetic reed switch which extends closely 
to and adjacent one side of the magnet block with its 
?eld oriented with magnetic poles normal to the plane of 
the panel ‘11, as shown in FIGURE 2. Thus, the poles 
of the magnet and the magnetic axis S'—N' of the reed 
switch are normal when the switch is placed parallel to 
the plane of panel 11'. alongside one edge of the magnetic 
block 12. In this way, the magnetic ?eld does not affect 
the closure of the reed contacts which are held in nor 
mally opened position. 
As may be seen best from FIGURE 5, when the key 

It} is depressed the magnet 12 is removed from parallel 
contact with the top metal panel and is tilted through a 
limited are about one edge to attain the limiting down 
(or on) position at which the head of the plastic key 
10 is in contact with the panel 11. Because of the detent 
action of the ferromagnet, when pushed it quickly snaps 
from one position to the other; and the magnetic attrac~ 
tion of the magnet 12 to the panel 11 offers resistance 
against accidental light bumping of the switch and makes 
it immune to harmonic vibrations as found aboard ship 
or on machinery which precludes use of spring-loaded 
keys, so that this key assembly is especially adaptable to 
any application near vibrating machinery on aircraft, 
shipboardy and the like. 
The simplicity of the switch in its mechanical move 

ment is partly due to the arcuate motion of the magnet 
12 afforded by the shaft 19 of the key as it extends 
through the mounting panel aperture 13. Thus, the ?eld 
of the magnet '12 is rotated through a small are as a push‘ 
button is depressed to attain a relative position with 
switch 16 as shown in FIGURE 3. In this position, the 
vector component of the ?eld serves to close the reed 
switch contacts. 
A special feature of this invention is the fact that the 

keyboard switch can be supplied in two versions, either 
a normally closed switch or a normally open switch. 
Thus, when the reed switch 16’ is mounted as shown in 
the phantom position of FIGURE 5, it begins its initial 
operation with the vector ?eld as shown in FIGURE 3, 
when the switch is in ‘its magnetically detented up posi 
tion; but in its downward position shown in FIGURE 5 
the magnetic block is parallel to the switch 16’ in the 
manner shown in FIGURE 2, to thereby effect opening 
of the contacts. Thus the keyboard switch can be pro 
vided in either normally opened or normally closed posi 
tion by merely modifying the mounting angle of the 
switch on the printed circuit board 18 by way of example 
of reversing the positions of the long and short printed 
circuit terminal studs 17 and 17'. 
Thus an improved operation of the switch panel may 

be used for driving through long lines into inputs of 
logic level switching circuits. Thus keeps long lines 
normally at ground potential and immune to noise until 
the switch is open. 

In a keyboard con?guration as shown best by FIGURE 
4, the magnets 12A. and 12B are mounted closely together. 
Thus it may be seen that the ?eld shorting bars 15A and 
15B are positioned alongside one of the edges of the 
corresponding magnetic blocks 12A and 12B to short 
out the ?eld and leave only the ?eld of one adjacent 
magnetic block 155 to operate the reed switch 16B, etc. 
The ?eld shorting bar is simply a small angle bar v12 of 
soft ferromagnetic material extending alongside the 
entire edge of the block as may be seen from the perspec 
tive view of FIGURE 1 or in the “on” position of the 
switch as shown at 153 in FIGURE 4. 

Therefore, in accordance with the present invention, 

10 

15 

20 

25 

40 

45 

65 

70 

4, 
a new and improved keyboard is provided which utilizes 
detent magnets for the dual purpose of maintaining the 
push-button in normal detented position and operating 
a reed switch contact when the pushbutton is displaced 
manually from its normal position. This is accomplished 
in the novel manner of rotating the magnetic ?eld of the 
detent magnetic block relative to the axis of a magnetic 
reed switch when operating the pushbutton. By use of 
a ?eld shorting bar, such switches may be mounted side 
by side in a keyboard having standard spacing dimen 
sions. 

Therefore, having provided an improved keyboard and 
improved pushbutt-on switch assembly, those novel fea 
tures believed representative of the invention are de?ned 
with particularity in the accompanying claims. 

Having ascribed my invention, those novel ‘features 
which are believed descriptive thereof are set forth with 
particularly in the following claims: 

.1. A keyboard switch assembly comprising in combina 
tion a ferromagnetic panel having side by side apertures 
therein to receive manually operable keys, keys a?ixed in 
said apertures comprising a nonmagnetic pushbutton head 
on one side of said panel and a cubical magnet block 
affixed thereto on the other side of said panel to adhere 
thereto, said heads having an arcuate shaft extending 
through said apertures so that the magnet block rests 
in detented contact with said panel in one limiting key 
position and tilts about one edge to separate ‘from said 
panel with the head in contact with said panel in the 
other limiting position, and a magnetic reed switch with 
an axial set of contacts positioned alongside said mag 
netic block at an angle permitting a change in its contact 
closure position responsive to a rotation of the magnetic 
?eld with respect to the axis of the contacts as said push 
button is operated and said arcuate shaft extends through 
said aperture from said detented contact to said other 
limiting position. 

2. An assembly as de?ned in claim 1 wherein the reed 
switch is mounted betwen two closely adjacent magnetic 
blocks in which the magnetic pole axis is normal to the 
plane of said panel, and including a ferromagnetic bar 
providing a closed ?ux path bet-ween the poles on one 
of the sides of the two magnet blocks adjacent to said 
reed switch. 

3. An assembly as de?ned in claim 1 wherein the reed 
switch axis is mounted parallel to the panel and the 
magnet block has its magnetic axis normal to the plane 
of said panel, whereby the reed switch contacts are in a 
normally open position with the key in detented posi 
tion. 

4:. An assembly as de?ned in claim 1 wherein the reed 
switch axis is mounted at an angle to the axis of the 
poles of the magnet block to thereby hold the contacts 
in a normally closed position when the key is in detented 
position. 

5. A plurality of side by side keys extending through 
a ferromagnetic panel each comprising a nonmagnetic 
pushbutton on one side of the panel and a magnet detent 
block on the other side whereby a plurality of such blocks 
lie side ‘by side, a magnetic reed switch mounted be 
tween adjacent magnet blocks, means rotating the axis of 
the ?eld of one magnet block adjacent the switch with 
respect to the axis of the reeds in said switch as said 
pushbutton is depressed to thereby operate the switch, and 
a ferromganetic ‘member shorting the magnetic ?eld of 
the other magnet block adjacent the switch to prevent its 
in?uence on operation of the switch contacts. 

6. A position-sensitive switch comprising in combina 
tion, a reed switch with magnetic reed contacts along a 
longitudinal axis, a magnetic block adjacent to said reed 
contacts and extending substantially the length thereof, 
and means for moving said block through a limited arcu 
ate path to rotate the magnetic axis of the block with 
respect to the reed contact axis to thereby change the 
closure position of the contacts by in?uence of the ro 
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tating magnetic ?eld wherein the reed axis is normal to 
the magnetic axis in said detent position, to keep the 
switch contacts open. 

7. A position-sensitive switch comprising in combina— 
tion, a reed switch with magnetic reed contacts along a 
longitudinal axis, a magnetic block adjacent to said reed 
contacts and extending substantially the length thereof, 
means vfor moving said block through a limited arcnate 
path to rotate the magnetic axis of the block with respect 
to the reed contact axis to thereby change the closure 
position of the contacts by in?uence of the rotating mag 
netic ?eld, wherein the magnet block has a ferromagnetic 
member holding it in a detent position with the reed axis 
at an angle to normal with the magnetic axis in said detent 

6 
moving the block is limited to place the magnetic axis 
normal to said reed axis in its nondetented position, there 
by opening said contacts. 
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