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[57} . ABSTRACT -

A keyswitch for a keyboard is disclosed that has a sup-
port assembly which holds a saturable magnetic core
and drive and sense line wires for the core. A plunger
and magnet assembly that is depressible relative to the
housing of the switch allows a permanent magnet to be
moved away from the core when the plunger is de-
pressed so the core can come out of magnetic satura-
tion, thereby allowing signals from the drive line to be
coupled to the sense line. The support assembly is
formed of a two-piece construction that utilizes two
identical molded plastic parts whereby the core and
drive and sense line wires can be easily inserted into
and removed from the support assembly.

10 Claims, 5 Dfawing Figures
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MAGNETIC KEYSWITCH WITH TWO-PIECE
SUPPORT ASSEMBLY

BACKGROUND OF THE INVENTION

United States patent application Ser. No. 525,416
filed Nov. 20, 1974 in the names of Victor Bernin,
Robert Madland and Carl Knoll and entitled, “Mag-
netic Keyswitch” is a Continuation of United States
patent application Ser. No. 474,571 filed May 30, 1974
and now abandoned, which in turn was a Continuation
of United States patent application Ser. No. 388,510
filed Aug. 15, 1973 and also now abandoned. These
applications show a magnetic switch which utilizes a
single saturable magnetic core that is mounted in a
unitary insulating support assembly which also supports
the drive line and sense line wires of the switch,

A unitary support assembly is a highly desirable fea-
ture for many applications since the depressible actua-
tor and keystem of the switch can easily be separated
from the magnetic core and its associated sense and
drive line wires so that components of the switch, such
as a return spring, can be replaced without complete
dismantling of the switch, in particular, without unsol-
dering the drive and sense line wires from a printed
circuit board to which they are connected.

The unitary support assembly of the aforementioned
applications, however, was of a one-piece plastic con-
struction in which the drive and sense line wires were
molded into place in the support while the core was
held in place by a pair of cantilevershaped flexible
braces. While this construction provided the advan-
tages noted above, it was difficult to manufacture since
the drive and sense line wires had to be threaded
through the core and the core had to be positioned in
place at the molding station. In addition, the presence
of the sense and drive line wires in the mold cause
molding problems including mold breakages due to
misalignment of the component parts.

The present invention is directed to a unitary support
assembly which retains the desired advantages of the
prior mentioned switch of the Bernin et al applications,
but which is manufactured in a more economical and
efficient manner. This is achieved by constructing the
support assembly so that it has the same generally outer
configuration as the support assembly of the Bernin et
al applications, but so that it is formed of two identical
molded plastic members which may be snapped to-
gether to form a support assembly wherein the core and
drive and sense line wires may be inserted into the
assembly away from the molded stafion.

The support assembly of the present invention has
several desirable features not found in prior magnetic
keyswitches of this type. Firs¢, the core is allowed to
float in its restraining receptacle that is supported in
the support assembly when the two plastic members are
snapped together. This eliminates any undue pressure
on the core which could adversely affect its perform-
ance. Next, the molded plastic members are formed so
that the drive and sense line wires may be placed in the
“support assembly on either side of the core despite the
fact that one of them preferably has a bend in it to
provide greater separation between the terminal ends
of the wires. In addition, the support formed by the two
molded plastic members has a projecting guide means
thereon that prevents the magnets on the plunger from
rubbing against the core so as to prevent another possi-
ble source of keyswitch failure.
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DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by reference to
the drawings in which:

FIG. 1 is an exploded perspective view of the keys-
witch of the present invention;

FIG. 2 is a front view of the support assembly with
the core and drive and sense line wires in place, but
with one of the plastic members removed;

FIG. 3 is a top view of FIG. 2;

FIG. 4a is a cross-sectional view of a plastic support
member taken along the line 4a/4q of FIG. 2; and

FIG. 4b is an end view of a plastic support member
viewed along the line 4b/4b of FIG. 2.

TECHNICAL DESCRIPTION OF THE INVENTION

The switch 10 of the present invention consists basi-
cally of four main parts which are assembled together.
These are: a plastic housing 12, a plunger and magnet
assembly 14, a support assembly 26 comprising the

" magnetic core 20, a plastic element 28 and at least one
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drive line wire and one sense line wire 22, 24, which
thread the core 20 and are supported by the support
element 28, and a return spring 44 for the plunger and
magnet assembly 14.

The plunger 15, which holds the magnets 18, is pref-
erably formed of plastics and is relatively rigid. The
plunger and magnet assembly 14 consist of an upwardly
projecting key post 30 which extends through the aper-
ture 32 in the boss into the interior of the housing 12.
The key post 30 is centered in the aperture 32 and it
rides on a number of bearing surfaces. The top of the
housing 12 is closed by the top plate 42 onto which the
boss 34 is integrally formed.

When the magnets 18 are positioned adjacent the
core 20 and the key post 30 is not depressed, the toroi-
dal magnetic core 20 will be in a magnetically saturated
condition. Therefore, pulse signal information, that is
supplied to the drive line wire 22, will not be trans-
former coupled to the sense line wire 24 at this time.
However, when a downward force is applied to the key
post 30 and the magnets 18 are moved down away from
the core 20, the core 20 will come out of saturation and
this allows pulse signal information on the drive line
wire 22 to be coupled to the sense line wire 24 where it
can be delivered to a read-out circuit.

The plastic support element 28 is formed of two
identical molded plastic parts 284 and 28b which are
snapped together to form a support element for sup-
porting a magnetic core 20 and a generally U-shaped
drive and sense line wires 22, 24. The terminal ends
22a, 22b, 244q and 24b of the drive and sense line wires
22, 24 extend below the support assembly 26 to sub-
stantially the same level so that they may be easily
inserted into apertures in a printed circuit board. The
support element 28 of the support assembly 26 also has
a pair of integrally formed upwardly projecting wedges
29 on its upper portion. The wedges 29 project into the
apertures 31 to lock the support assembly 26 into place
in the housing 12. A spring seat post 48, half of which
is formed on the top of each of the plastic support
members 28a, 28b, overlies the magnetic core 20
where the two plastic support members are locked
together. The return spring 44 for the plunger and
magnet assembly 14 fits over the post 48. The bottom
of the spring 44 is seated on the surface 49 and the top
of the spring 44 is inserted into a cylindrical passage-
way (not shown) in the interior of the depressible key
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post 30 so that the upper end of the spring 44 abuts the
upper surface of the passageway.

The housing 12 is also provided with a pair of resil-
ient arms 52 which have locking tabs 54. The locking
tabs 54 have lower angled surfaces 58 which cause the
arms 52 to be flexed inwardly when the switch 10 is
depressed down into its aperture in the keyboard sup-
port plate since they are separated from the remainder
of the housing 12 by slots 56. Once the switch 10 is in
place, the arms 52 will unflex and the upper angled
surfaces 60 of the locking tabs 54 will engage the key-
board support plate to lock the switch 10 in position.
The switch 10, however, can be removed from the
keyboard support plate if sufficient pressure is applied
to the release tab 64 to again flex the arms 52 inwardly
by an amount sufficient to allow removal of the switch
10 from the keyboard support plate.

The plastic plunger 15 of the plunger and magnet
assembly 14 holds a pair of permanent magnets 18 on
its lower portion. Corresponding guide channels (not
shown) for receiving the guide members 88 that are
formed on the plunger 15 are provided in the inner
surfaces of the walls of the housing 12.

As previously mentioned, the housing 12 contains a
pair of rectangular-shaped apertures 31 on opposite
sides of the housing 12. The apertures 31 are provided
to receive the wedges 29 of the support assembly 26 in
order to lock the support assembly into the housing 12.
The plunger and magnet assembly 14 is inserted into
the housing 12 through the open bottom 40 so that the
key post 30 is positioned through the aperture 32. The
spring 44 will then be positioned in place in the cylin-
drical passageway in the key post 30. Because of the
downwardly sloped shape of the wedges 29, the support
assembly 26 can be readily inserted into the housing 12
by application of an upward force to it. When the sup-
port assembly 26 is in place, the lower surfaces 33 of
the wedges 29 will engage the adjacent surfaces 35 at
the bottom of the associated aperture 31, thereby lock-
ing the support assembly 26 in place in the housing 12,

While the downward sloped shape of the wedges 29
makes it easier to insert the support assembly 26 into
the housing 12, it tends to prevent removal of the sup-
port assembly merely by the application of a downward
force to it. The support assembly 26, however, may be
easily removed from the housing 12 if the slots of the
housing are flexible so that the application of a suffi-
cient amount of pressure to one pair of walls will flex
the opposite pair of walls sufficiently so that the sur-
faces 33 of the wedges 29 will clear the surfaces 33,
thereby allowing for removal of the support element 28
from the housing 12.

The support element 28 of the present invention is
best understood by reference to FIGS. 2, 3 4a and 4b.
As previously mentioned, the support element 28 is
formed of two identical molded plastic members 28a,
28b. FIG. 1a shows one of the molded plastic members
28a and its position relative to the core 20 and to the
drive and sense line wires 22, 24. The drive and sense
line wires 22, 24 are threaded through the central aper-
ture 25 of the core 20 and the core is thus positioned in
the receptacle that is formed in the support element 28
by openings 90 and the walls 91 adjacent the openings
so that part of the outer periphery of the core 20 ex-
tends through the openings 90. The core thus ““floats”,
or is retained, in this area in a loose manner so that it
may actually be rotated around in the support assembly
when the two members 28a, 28b are snapped together.
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This loose, or floating, fit prevents any pressure from
being applied to the core which could adversely affect
the operation of the keyswitch. Below the openings 90
are the projecting guide members 92. The guide mem-
bers 92 extend outwardly so as to engage a correspond-
ing outwardly projecting surface 93 of the plastic
plunger 15 and to act as a guide for guiding the magnets
18 on the plunger 15 past the core 20 without rubbing
against it, thus eliminating another possible source of
faulty operation of the keyswitch.

Either one of the wires 23, 24, for example, the drive
line wire 22 as shown in FIG. 2, may be formed with a
bend 94 in order to increase the separation of terminal
ends 22b and 24a of the drive and sense line wires 22,
24 to provide for sufficient clearance between the ter-
minal ends for reliable printed circuit connections. The
drive line wire 22 is placed in the recess 96 in the-mem-
ber 28a and the walls 98, 100, 102, 104 and 106 and
the integrally formed blocks 108, 110 act to retain the
wire 22 in place. The terminals 22a, 22b extend out of
the member 28a through the two leftmost semi-circular
openings 112 that are formed in the base 114 of the
plastic member 28a. When the plastic member 28a,
28b are snapped together, these semi-circular open-
ings, of course, form a circular opening for the leads. In
a similar manner, the sense wire 24 is placed in the
recess 116 and it is retained in place by the walls 118,
120, 122 and the block 124.

An important feature of the support assembly of the
present invention is that the drive and sense wires may
be reversed during assembly, thereby eliminating as-
sembly errors and making manufacture of the keyboard
easier and simplier. When the wires 22, 24 are re-
versed, the drive line wire 22 is positioned in the right-
hand recess 116 with its bend 94 adjacent the block
117 and its left-hand terminal end projecting through
the second aperture 112 from the right in the base 114
Jjust below the recess 116. The sense line wire 24 will
then be positioned in the recess 96 and its right hand
terminal end will project through the third aperture
112 from the left-hand side of the member 28.

The block 108 has an integrally projecting peg 126
formed on it, and the block 124 has a hole 128 in it.
The peg of one plastic member of the support element
is thereby insertable into the hole in the other plastic
member to assist in positioning the two plastic mem-
bers 28a, 28b correctly relative to one another. The
molded plastic members 28a, 28b also have an aperture
130 formed near their top central portion which has an
upwardly projecting locking ledge formed therein. Ad-
jacent to the aperture 130 is a projecting flexible latch
member 134 with a downwardly extending finger 136
that is locked against the ledge 132 when the members
28a, 28b are secured together. The lower end of the
plastic members 284, 28b also is formed to have an
aperture 138 with a downwardly projecting locking
ledge 140 on the left side of the member, as viewed in
FIG. 2, while a projecting flexible latch member 142
with an upwardly extending finger 144 locked on the
right side of the member. The finger 144 of one mem-
ber is thereby locked against a ledge 132 of the other
member when the two members 28a, 28b are snapped
together. The described support assembly thus allows
for the assembly of the core 20 and the drive and sense
line wires 22, 24 into the support element 28 at a loca-
tion remote from the mold, in order to substantially
reduce molding problems, including mold breakage. In
addition, if a core 20 does become defective, it may be
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individually replaced without replacing the entire sup-
port assembly, as was previously necessary.

The invention-is claimed as follows:

1. A keyboard switch comprising a housing, an actu-
ating member and at least one permanent magnet cou-
pled to said actuating member so as to change from a
first position to a second position when said actuating
member is actuated, a support assembly comprising at
least one magnet core, a drive wire threaded through
said core, at least one sense wire threaded through said
core and an electrically insulating support element for
supporting said magnetic core in a loosely retained
manner and for also supporting said drive and sense
wires, said drive and sense wires being configurated so
that their terminating permanent ends may be con-
nected into the apertures of a printed circuit board,
said magnetic core being magnetically saturated when
said permanent magnets are in one of their positions
and said magnetic core being unsaturated when said
permanent magnets are in other of their positions, said
support assembly comprising two substantially identi-
cal molded plastic members which receive said core
therein and interlocking, snapped-together retention
means provided on said plastic members whereby the
insertion of said core and said drive and sense wires
may be achieved at a location remote from the location
at which said plastic members are molded.

2. A keyboard switch as claimed in claim 1 wherein
said retention means comprises at least one locking
ledge on one plastic member and a mating flexible latch
means on the other plastic member which interlock to
hold said plastic members together. :

3. A keyboard switch as claimed in claim 1 wherein
said retention means comprises a first locking ledge, a
first latch means adjacent said first locking ledge which
has a first finger formed thereon and which is located
on the upper portion of said plastic members wherein
said first locking ledge extends upwardly and said first
finger extends downwardly, a second locking ledge
located on a first side of a lower portion of said plastic
members and a second latch means which has a second
finger formed thereon and which is located on a second
side of the lower portion of said plastic members
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wherein said second locking ledge extends downwardly
and said second finger extends upwardly.

4. A keyboard switch as claimed in claim 1 wherein
each of said plastic members have an opening therein
which allow a portion of the periphery of said core to
extend therethrough.

5. A keyboard switch as claimed in claim 1 wherein
said support element is formed so that the positions of
said sense and drive wires may be interchanged.

6. A keyboard switch as claimed in claim 1 wherein
said support element is formed with projecting guide
means which engage and guide said actuating member
so that said permanent magnet passes past the said core
without contact therewith.

7. A keyboard switch as claimed in claim § wherein
said support element is formed with projecting guide
means which engage and guide said actuating member
so that said permanent magnet passes past said core
without contact therewith.

8. A keyboard switch as claimed in claim 7 wherein
said retention means comprises at least one locking
ledge on one plastic member and a mating flexible latch
means on the other plastic member which interlock to
hold said plastic members together.

9. A keyboard switch as claimed in claim 8 wherein
each of said plastic members have an opening therein
which allow a portion of the periphery of said core to
extend therethrough, said apertures being located adja-
cent said guide means.

10. A keyboard switch as claimed in claim 9 wherein
said retention means comprises first locking ledge, a
first latch means adjacent said first locking ledge which
has a first finger formed thereon and which is located
on the upper portion of said plastic members wherein
said first locking ledge extends upwardly and said first
finger extends downwardly, a second locking ledge
located on a first side of a lower portion of said plastic
members, and a second latch means which has a second
finger formed thereon and which is located on a second
side of the lower portion of said plastic members
wherein said second locking ledge extends downwardly

and said second finger extends upwardly.
* * * * *



