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1

This invention relates
switches, and more
tilting disc type.

Multiple position switches have heretofore been
broposed employing a dise tiltable to any one of
a plurality of positions selectively to engage dif-
ferent fixed contacts and establish different cir-
cuits. As heretofore construeted, such switches
usually include a tiltable contact disc having a
circular flat base to fit against a circular flat con-
tact seat and within g circular peripheral flange
on the seat. The opposite face of the dise is
engaged by a spring pressed operating plunger in
a tiltable handle to tilt the disc as the handle is
tilted.

In such constructions the contact between the
disc and seat when the disc is tilted is substan-
tially a point contact,. The disc is therefore tilt-
able to any angular position and is relatively un-
stable so that it can engage two of the fixed con-
tacts simultaneously unless the tilting movements
of the handle are carefully restricted. This is
very undesirable and may create serious problems
in certain types of controls such as aircraft con-
trols. Furthermore, due to the small contact
area between the disc and seat the disc tends to
heat excessively under high load current condi-
ticns.

It is one of the objects of the present invention
to provide a multiple position switch in which
the contact disc is guided to tilt only in selected
directions and to be stable when tilted in any such
direction.

Another object is to provide a switch in which
a relatively large contact area is provided between
the seat and the dise so that relatively large cur-
rent can be carried with a minimum of heating.

A further object is to provide a switch in which
the seat and dise are defined by a series of con-
nected straight lines registering with the fixed
contacts to limit tilting of the disc to directions
toward the fixed contacts, and to provide a large
contact area between the disc and seat.

The above and further objects and advantages
of the invention will be more readily apparent
from the following description when read in con-
nection with the accompanying drawing, in which

Figure 1 is a side elevation of a switch embody-
ing the invention.

Figure 2 is a central section on an enlarged
scale,

Figure 3 is a horizontal section on the line 3—2
of Figure 2.

Figure 4 is an end view looking from the left
of Figure 2, and
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Figures 5, 6, 7 and 8 are sections on the lines
5—8, 6—6, T—1, and 88, respectively, of Fig-
ure 2.

The switch as shown comprises a mounting
bracket {8 having a base portion and a flat end
portion {1 to receive and support the switch con-
struction. The switch mechanism is enclosed in
& cup-shaped housing 12 whose closed end fits
against the end {{ of the mounting bracket and
is secured thereto by rivets }2. Preferably a
separate plate 14 is mounted between the end of
the housing and the end plate t{ of the bracket.

A tubular handle {5 projects through the end
of the bracket and of the housing and is sup-
borted for universal angular movement therein.
For this purpose, the handle is formed with a
spherieal enlargement 18 supported in spherical
flanges i1 and {8 on the bracket end §{ and the
end of the housing, respectively. Preferably the
enlargement {8 is formed with an axial slot at
one side thereof into which g tongue {9 on the
separator plate 14 projects to prevent the handle
from turning while permitting free angular move-
ment thereof,

The handle is sealed in the housing {1 and is
urged t0 a centered position coaxial with the
housing by a dise 24 of resilient material such as
rubber. The disc 21 is supported between a ring
22 fitting in the housing and a ring 23 overlying
the outer face of the disc. Preferably the ring
23 has a center cpening therein formed with pro-
Jjecting lobes 24 in which the handle may swing
So that tilting movement of the handle is limited
to preselected directions. The disc 23 is angularly
located in the housing by means of tabs 25 thereon
to fit in the slots 26 in the housing outer wall.
Therefore the angular positions of the lobes 24
are accurately located properly to control tilting
of the handle.

The disc 23 is held in place by an insulating
sleeve 27 fitting in the housing and seated at one
end against the disc 23 and having its opposite
end against an insulating cover disc 28 which
closes the open end of the housing. The cover
disc 28 is formed in its beriphery with notches
to receive axially extending tabs 29 on the hous-
ing wall. To secure the cover dise in place the
tabs 28 are bent over as shown in the drawings.

The cover disc 28 carries a central contact seat
3! having a flat seating surface and an upstand-
ing peripheral flange 32. The contact seat re-
ceives the base 33 of a tiltable contact disc which
has a flange 34 extending outward from the base
and a concave surface 35 opposite the base and
radially inward of the flange. The flange is
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adapted to engage fixed contacts 36 carried by
the cover disc 28 around the contact seat 31.
As shown, four fized contacts 38 are provided
spaced 90° around the contact seat although more
or less fixed contacts could be used to control a
greater numker of different circuits if desired.

The contact disc is adapted to be tilted to
engage fixed contacts by means of spring pressed
plunger 37 fitting slidably into. the tubular handle
{5 and urged outwardly thereof by the spring 38.
At its outer end the plunger carries a cup member
38 receiving a ball 4! for universal rotation, as
more particularly described and claimed in my
copending application, Serial No. 303,567 filed
Ausust 9, 1952, . L P

The ball 4{ engages the concave surface 3%
of the contact disc and when the handle is in its
centered position, as shown in Figure 2, holds the
base of the contact disc against the contact seat.
‘When the handle is swung s shown in Figure 3
the dise will be tilted so that its flange 34 will
engage one or the other of the fixed contacts to
complete a circuit therewith.

According to the present invention to insure
that the disc will tilt only toward one of the
fixed contacts, the contact seat is defined by a
series of connected straight lines and the flange
22 is formed by.a series of connected straight
sections. Where four fixed contacts are em-
ployed, as shown, the contact seat is sguare and
the contact flange 22 is also square. The hase
33 of the contact disc, as best seen in Figure 6,
is square to fit relatively closely within the flange
22 and the flange and the edge of the base may
be curved as illustrated so that the base can rock
easily over the flange and will contact the flange
over a substantial area when the disc is tilted.

With this construction the disc will tilt easily
across the straight portions of the flange so that
it will be guided accurately into engagement with
a selected one of the fixed contacts. However,
even if the handle is not swung accurately fo-
ward the contact which is to be engaged, the
innerengaging straight edge portions of the con-
tact seat and the base will still insure that the
disec swings in the desired angular directien to
engage the selected fixed contact. Furthermore,
it is substantially impeossible with this construe-
tion for the dise to be tilted to a position in which
it will engage two contacts simultansously.

In addition to guiding the tilting of the disc
accurately, the straight line engagement between
the contact seat-and the disc provides an elon-
gated contact area thersbetween when the disc
is tilted. Therefore, the current density in the
contact ares will be relatively low so that heating
of the contact seat and disc is minimized even
under relatively heavy load conditions.

While .one embodiment of the invention has
been shown and described in detail i will be
understood that that is illustrative only and is
not to.be. taken as- a definition of the scope of
the invention, reference being had for this pur-
pose. to the appended claims.

What is claimed -is:

1. A multiple position switch comprising a
housing, o central contact seat carried by one end
of the housing, a plurality of fixed contacts car-
ried by s2id one end of the heusing and spaced
around the contact seat, the contact seat having
a. substantially flat seating surface and an up-
standing pericheral fange formed by -a plurality
of- straight sections vegistering with the fizxed
coniacts respectively, 2 contact disc having. a
base to. seat on. the. contact seat and whose pe-
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riphery is defined by a plurality of connected
straight lines corresponding. to the straight flange
sections, a flange on the contact disc overlying
and normally spaced from the fixed contacts,
and a handle extending through the other end of
the housing and mounted therein for universal
angular movement and engaging the contact disc
to tilt it along one of said straight lines as & ful-
crum on the contact szat in a direction substan-
tially normal to said one straight line.- -

2. A multiple position switch comprising a
housing, a central contact seat carried by one end
of the housing, a plurality of fixed contacts car-
ried by said one end of the housing and spaced
around the contact seat, the contact seat having
a substantially flat seating surface and an up-
standing peripheral flange formed by a plurality
of straight. sections registering with the fixed
contacts respectively, a contact disc having a
base-to. seat on the contact seat and whose pe-
riphery is defined by a plurality of connected
straight lines corresponding to the straight flange
sections, a flange on the contact disc overlying
and normally spaced from the fixed contacts,
the dise having a concave dished surface opposite
to the base, a handle extending through the
other end . of the housing and mounted therein
for universal angular movement, a plunger slid-
ably carried by the handle and engaging the
concave surface of the disc, and a spring urging
the plunger outwardly of the handle toward the
dise for normally maintaining said dis¢, handle
and plunger in axial pesition. :

3. A multiple position switch comprising a
housing, a central contact seat carried by one end
of the housing having a flat seating surface and
a square upstanding peripheral flange, four fixed
contacts carried by said end of the housing spaced
respectively from the sides of the square flange,
a contact disc having a square bhase seated on
the contact seat within and substantially filling
the flange, a flange on the contact disc overlying
and normally sbaced from the fixed contacts,
and a handle projecting through the other end
of the housing and mounted therein for uni-
versal angular movement.and engaging the con-
tact disc to tilt it along one edge of its sguare
base, which edge serves as a fulerum on the con-
tact seat, in a direction substantially normal to
said one edge of the contact disc.

4. A multiple position switch comprising a
housing, 2 central contact seat carried by one end
of the housing having a flat seating surface and
a square upstanding peripheral fiange, four fixed
contacts carried by said end of the housing spaced
respectively from the sides of the square flange,
a contact disc having a sguare base seated on
the contact seat within and substantially filling
the flange, a flange on the contact disc over-
lying and normally spaced from the fixed con-
tacts, the disc having a concave dished surface
oppoesite to the base, a handle projecting through
the other end of the housing and mounted therein
for universal angular movement, a plunger slid-
ably - carried by the handle and engaging the
concave surface of the disc, and a spring urging
the plunger outwardly of the handle toward the
disc for normally maintaining said disc, handle
and plunger in axial position.

5. A multiple position switch comprising a
housing, a central contact seaf carried by one end
of the housing, a plurality of fixed contacis car-
ried by said one end of the housing and spaced
around the contact sea$, the contact seat having
a- substantially- flat . seating surface, a contsact
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disc having a base to seat on the contact seat
and whose periphery is defined by a plurality
of connected straight lines registering with the
fixed contacts respectively, said contact seat hav-
ing means for maintaining said disc in such
registering relation, a flange on the contact disc
overlying and normally spaced from the fixed
contacts, a handle extending through the other
end of the housing and mounted therein for
universal angular movement, and g spring press
member carried by the handle and engaging the
concave dished surface of the disc for normally
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and resiliently maintaining said flat base of the
disc seated flat upon said flat base of the contact
seat, with the handle in axial position and the
switch in an off position.
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