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ABSTRACT OF THE DISCLOSURE

A thumbwheel type switch having a sectioned casing
providing an interior cavity housing the switch com-
ponents including a printed circuit board, a rotatable
drum having a switch wiper blade affixed thereto and
rotatable therewith, an actuator having rotating means
comprising a geared arrangement between the actuator
and the rotatable drum for selectively rotating the drum
and its wiper blade over said circuit board and into se-
lected circuit making positions when said actuator is
moved through a prescribed path.

SUMMARY OF THE INVENTION

A thumbwheel type switch and actuator therefor com-
prising a housing for a printed circuit board and a rotat-
able switch blade carrying drum. An actuator for rotat-
ing the drum, including an actuating lever extending ex-
ternally of the housing and a rotating means operatable
between the actuator, as it is moved through a prescribed
path, and the drum for selectively rotating the switch
blade carried thereby in either direction so as to move
the same over the circuit board through individually
designated circuit making positions.

GENERAL DESCRIPTION

The invention will be best understood by reference to
the accompanying drawings in which there is shown the
switch structure embodied in the invention and in which:

FIG. 1 is a perspective view of a dual type thumbwheel
switch, including the switch unit of this invention;

FIG. 2 is a perspective view of the components of the
switch unit of this invention in an exploded relationship;

FIG. 3 is a detailed sectional view taken on line 3—3
of FIG. 1;

FIG. 4 is a side elevational view of the switch actuator
as embodied in this invention;

FIG. 5 is a top plan view of a modified switch unit
embodying the switch components of this invention;

FIG. 6 is a perspective view of a modification of cer-
tain of the switch components as can be employed in the
present invention;

FIG. 7 is a front elevational view of a switch hous-
ing, including the modified structure shown in FIG. 6;
and

FIG. 8 is a perspective view of still another modifica-
tion of certain switch components as may be employed
in this invention.

As illustrated in FIG. 1 two switch units 10 and 11
are shown assembled in a side-by-side relation. Each
end of the assembled unit includes cooperating end plates
12 and 13, respectively, which are retained in assembled
relation by removable connecting means 14 journaled
therethrough.

The present invention is directed to the specific switch
components that are operatively contained in unit 10,
which may be assembled as illustrated in FIG. 1 or ar-
ranged as a single switch unit as is illustrated in FIGS.
5 and 7. In FIG. 5 the end plates 12 and 13 are posi-
tioned on either side of a modular switch casing 15 form-
ing a complete single switch unit.
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The modular switch casing 15 as shown in FIGS. 2
and 5 comprises a rectangularly shaped open sided hollow
receptacle including a side wall 16, a rear wall 17, a
front wall 18 and a top and bottom wall 19 and 20.
The rear wall 17 is of a width less than the width of the
top and bottom walls 19 and 20, and provides a recessed
space between the top and bottom walls 19 and 20 for
the reception of the rearwardly extending portion of a
printed circuit board 21. The printed circuit board 21
when in an assembled relation as hereinafter more fully
described normally closes the open side of the switch
casing receptacle 15. : an ,

As shown in FIG. 1 the circuit board 21 has its exposed
side wall covered by the switch unit 15, or as in the
structure shown in FIG. 5 covered by the end plate 13.

The front wall 18 of the receptacle 15 provides adjacent
its top and bottom edges a forwardly extending lip 22
with the wall therebetween preformed into a smooth
curvature in which is formed an opening 23.

Carried by the side wall 16 and projecting inwardly
of the center cavity of the receptacle 15 is a shaft 24.
This shaft 24 extends through an interior opening 25
formad in the circular body portion of a switch actua-
tor 26.

The actuator 26 comprises a solid arcuated body por-
tion 27 which includes an elongated radially extending
actuating arm 28. The remaining body portion of the
actuator 26 comprises an arcuated ring 29, the internal
periphery of which is provided with gear teeth 30. As
seen in FIGS. 2 and 4, the ring portion 29 of the actuator
26 has a diameter greater than that of the arcuated body
portion 27 so as to provide at the line of junction there-
between stop shoulders 29’. The body portion 27 carries
a perpendicularly extending stud shaft 31 which is adapted
to be projected into an opening 32 formed in the side
wall 16 to one side of and in horizontal alignment with
the shaft 24.

In assembling the switch components the actuator 26
is placed within the receptacle 16 with the radially ex-
tending actuating arm 28 projected out of the opening 23
formed in the front wall 18. The stud shaft 31 is pro-
jected into the opening 32 formed in the side wall 16 in
such a manner as to pivotally position the actuator 26
relative to the front wall 18 so that its arm 28 and part
of the body portion 27 projects out of the opening 23, as
seen in FIG. 3.

Adapted to be mounted on the shaft 24 is a drum 33.
The peripheral edge of the drum 33 through a sector
thereof is provided with a series of index teeth 34. The
remaining sector of the peripheral edge of the drum 33
contains switch position indicia 35 which are adapted to
be exposed through the window 23 formed in the front
wall 18 of the receptacle 15 when the drum 33 is mounted
on the shaft 24.

Extending axially about the center of the drum 33 is
an externally geared hub 36. The geared hub 36, when
positioned with the drum 33 on the shaft 24, will project
through the center opening 25 formed in the actuator 26
and mesh with the gear teeth 30 carried by the arcuated
ring portion 29 of the actuator 26. Thus by pivotal move-
ment of the actuator 26 the drum 33, by the geared con-
nection between its hub 36 and the arcuated internally
geared ring 29 of the actuator 26, will be rotated to a
limited degree in either direction about the shaft 24.

The actuator 26 as hereinbefore described is operatively
connected to the switching drum 33 by having the gear
ratio between its gear teeth 30 and the geared hub 36
such that arcuated movement of the actuator 26 about
its pivot stud 31 from one extremity of its travel to the
other will rotate the drum through ten digital switching
positions.
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Mounted on the opposite side face of the drum 33 and
concentrically about the center opening formed there-
through is a switch blade 37, including a plurality of
radially extending contact fingers 38 having their free
ends lying out of the normal plane of the fact of the
drum 33 so as to be moved over the printed circuits 39
contained on the confronting face of the printed circuit
board 21.

To correctly position the printed circuit board 21 rela-
tive to the rotatable switch blade 37, the board 21 is
provided with an opening 40 adapted to be freely journaled
on the shaft 24, The board 21 is also provided with aper-
tures 43 which are adapted to receive locating pins 44
which project laterally out of the confronting edge sur-
face of the rear wall 17. Thus when the actuator 26 is
pivotally positioned within the receptacle 15 and the drum
33 is rotatably carried on the shaft 24, the printed circuit
board 21 will be placed within the confines of the front
wall 18 and the top and bottom walls 19 and 20 with the
.shaft 24 projected into the opening 40 and the pins 44
projected into the aperatures 43 formed in the board 21.

Adjacent each of the rear corners of the receptacle 15
are formed circular bosses 45 having formed therein an
opening through which the connecting means 14 are
adapted to be projected. The upper corner boss 45 co-
operates with a nipple 46 formed on the adjacent surface
of the rear wall 17 to provide a restricted passage 47
through which projects a flat indexing spring 48. One
end of the spring 48 is bent to form a lateral flange 49
which is captured in the corner defined by the rear wall
17 and its junction with the top wall 19. The opposite
end of the spring 48 is V-notched as at 50 so as to be
yieldably received between corresponding index teeth 34
formed in the one sector of the peripheral edge of the
drum 33. By this arrangement the spring 48 will index the
rotatable movement of the drum 33.

In assembling the switch unit 10 between the end plates
12 and 13 as shown in FIG. 5 or between the end plate
12 and the modular switch unit 11 as shown in FIG. 1
there is provided means by which each structural com-
ponent is aligned for proper relationship. As seen in FIG.
2 the exposed edge surface of the top wall 19 and the
bottom wall 20 adjacent their junction with the rear wall
17, as well as the front wall 18 adjacent the lip 22 pro-
vided thereby, carries laterally extending locating pins 51.
These pins 51 are insertable into correspondingly aligned
openings 52 provided by the outer wall surface 53 of the
modular switch unit 11 as shown in FIG. 2, or into
aligned openings formed in the confronting wall surface
of the end place 13 (not shown) when the umit is as-
sembled as shown in FIG. 5.

Regarding the end plates 12 and 13 each of which is
similar in construction except for obvious configurations,
it should be noted that each end plate comprises a solid
substantially flush wall 54 that terminates at its forward
end into a laterally extending flange 55. Each of the
flanges 55 of each end plate 12 and 13 is provided with
a wall abutment 56 that defines the curved front wall area
57 which corresponds to the front wall 18 of either of
the switch units 10 and 11 as shown in FIG. 1.

Adjacent the rear edge of each of the walls 54 of each
end plate 12 and 13 are formed openings 58 which are
adapted to be in alignment with the openings formed
in the corner circular bosses 45 provided by the switch
receptacle 15, Through these openings may be projected
the connecting means 14 by which each modular switch
unit is assembled.

A slightly modified switch actuator is shown in FIG. 5,
and the modification consists of angularly displacing the
radially projecting actuating arm 28 to one side of and
out of the line of sight of the opening 23 formed in the
front wall 18 of the receptacle 15.

A further modification of an actuator is disclosed in
FIGS. 6 and 7 wherein the actuator 59 of such construc-
tion compirses a substantially rectangularly-shaped body
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portion having an enlarged central opening 60, the rear
wall 61 of which is provided with a series of gear teeth
62. An actuating arm 63 extends laterally from a mid-
point of the actuator 59, and is adapted to project through
an elongated slot 64 formed in the front wall of the switch
housing 65 within the area defined by the protruding
flanges 66 such as is shown in FIG. 7.

The forward wall portion of the actuator 59 is provided
with a slotted guide 67 which will receive a corresponding
guide lug (not shown) provided by one wall of the casing
when the geared hub 68 of the rotatable drum 69 is freely
journaled on a shaft, and is positioned in the central
opening 60 formed in the actuator. Thus the actuator 59
is operatively connected to the rotatable drum 69 and
restricted in its movement through a guided vertical plane
such that the gear teeth 62 will engage the geared hub
68 and rotate the drum 69 to expose different indicia 70
through a window portion 71 formed in the front wall of
the switch unit 65.

With a slight modification which comprises placing a
guide stud in a spaced vertical relation with respect to
the shaft 24 an actuator in the form of a rack 72 can be
associated with a pinion 73 carried at the center of a
rotatable switching drum 74 as shown in FIG. 8. The
rack actuator 72 would then move horizontally through
an opening formed in the front wall of the switch
housing in such a manner to rotate the switch drum 74.

While we have illustrated and described the preferred
form of construction for carrying our invention into
effect, this is capable of variation and modification with-
out departing from the spirit of the invention. We, there-
fore, do not wish to be limited to the precise details of
construction set forth, but desire to avail ourselves of
such variaions and modifications as come within the scope
of the appended claims.

Having thus described our invention, what we claim as
new and desire to protect by Letters Patent is:

1. A digital switch including a casing having an open-
ing formed in its front wall and providing therein an
interior cavity in which there is positioned a printed cir-
cuit plate, wherein the improvement comprises:

(a) an actuator rotatably mounted within the cavity of

the switch casing, .

(b) means providing an axis about which said actuator
is rotatably mounted within the cavity of the switch
casing,

(c) a position indicator for circuit-making contacts
mounted within the cavity and movable about an axis
spaced from and parallel to said means providing an
axis for said actuator, with said position indicator
having a peripheral portion exposed through the
opening formed in the front wall of the casing,

(d) circuit-making contacts within the cavity and mov-
able over the printed circuit plate by rotatable move-
ment of said actuator apd said position indicator
about their axes,

(e) cooperating means provided by said actuator and
said position indicator for rotating the same in either
direction about their respective axes for rotating said
circuit-making contacts over the printed circuit plate,

(f) means provided by said actuator extending out of a
portion of the opening formed in the front wall of
the casing and movable therethrough for rotating
said actuator and said position indicator in either
direction, and-said circuit-making contacts over the
printed circuit plate of the digital switch.

2. A digital switch as defined by claim 1 including an
indexing means selectively positioning said position indi-
cator in the openng formed in the front wall of the casing
as the same is rotated in either direction by said actuator.

3. A digital switch as defined by claim 1 wherein said
position indicator comprises a drum having a partially
uninterrupted indicia-bearing crcumferential edge, a por-
tion of which is exposed through the opening formed in
the front wall of the casing, and with the remaining por-
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tion of its circumferential edge notched for cooperation
with an indexing means to selectively locate said position
indicator in the opening formed in the front wall of the
casing.

4. A digital switch as defined by claim 2 wherein said
indexing means comprises a spring within the cavity of
the casing and engageable with the notched circumferen-
tial edge of said position indicator to yieldably retain said
indicator in the opening formed in the front wall of the
casing.

5. A digital switch as defined by claim 1 wherein said
cooperating means provided by said position indicator
comprises an externally geared hub, the teeth of which
mesh with gear teeth provided by said actuator with the
gear ratio therebetween being such that by movement of
said actuator different portions of said position indicator
are exposed in the opening formed in the front wall of the
casing and said circuit-making contacts are moved into a
predetermined position upon the printed circuit plate.

6. A digital switch as defined by claim 1 wherein said
means provided by said actuator extending out of a por-
tion of the opening formed in the front wall of the casing
and movable therethrough comprises an elongated lever
extending in a plane transversely to the axis of said
actuator and said position indicator, and adapted to be
moved in either direction through the entire length of said
portion of the opening formed in the front wall of the
casing.

7. A digital switch as defined by claim 6 wherein said
elongated lever has a portion of its length angularly dis-
posed to one side of a portion of the opening formed in
the front wall of the casing and out of the line of sight
of the position indicator exposed therethrough.

8. A digital switch as defined by claim 5 wherein said
means provided by said actuator extending out of a por-
tion of the opening formed in the front wall of the casing
and movable therethrough comprises an elongated lever
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extending in a plane transversely to the axis of said
actuator and said position indicator, and adapted to be
moved in either direction through the entire length of
said portion of the opening formed in the front wall of
the casing.

9. A digital switch as defined by claim 8 wherein said
elongated lever has a portion of its length angularly dis-
posed to one side of a portion of the opening formed in
the front wall of the casing and out of the line of sight
of the position indicator exposed therethrough.
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