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This inveniton relates to an electrical switch particularly
adapted for use in connection with printed circuits.

It has been common- practice ‘heretofore in designing
switches for printed circuits to place various sets of con-
ductor segments.in concentric circles and to make contact
with the sets of segments by a multiplé rotating brush sys-
tem whose center of rotation is'coincident with the com-
mon center of:the concentric sets: of conductor segments.
This system has. certain disadvantages. One is that the
position of the brush: on the innermost circle or arcuate
set of conductor: segments becomes very critical because
the. arcuate  movement is: véry small from contact to
contact. Furthermore, on the outer segments or:sets of
segments a- great -deal of  space is wasted due to the
amount of motion necessary to go from one contact seg-
ment to the-next. Also, these concentric arcs or circles
may have enough electrostatic or. inductive coupling be-
tween them to make performance unsatisfactory in either
low level or high frequency.circuits.. A further disadvan-
tage is that if a large number of switch circuits is required,
such ‘a switch unit takes up an abnormally large amount
of space due to- the: inefficient use of the space on the
outer sets of ‘segments.

The present invention is concerned with the design of a
switch in which the: circuits or parts thereof are no longer
connected ‘to sets of .segments on: concentric circles but
are connected to sets of conductor-segments on individual
non-concentric circles -or-arcs.. It -contemplates that the
curvature of the two or more arcs-ofithe arcuately ar-
ranged sets of segments or circles be uniform and conse-
quently the same accuracy of brush position: is obtained on
all circuits. This accurarcy is determined by the diameter
of the circle or arc and electrostatic and inductive coupling
may-be controlled either by spacing between the various
circuits or through the use of shielding.

Where the number of circuits requited is of the order
of 10 or more, for example, a definite reduction in the
size of the plate may be made since each circuit requires
the same area on the plate as distinguished from the
steadily increasing circle or arc diameters of the former
concentric arrangement. By way of illustration, as many
as-forty-nine 12-position circuits have been placed on one
side of a panel 8 inches square. The concentric-circle type
of switch with the same number of circuits and positions
would require on the order of a 12 inch diameter circle to
obtain the same degree of accuracy.

It is a general object of the invention to provide a
switch to accomplish the results outlined above.

Another object of the invention is to provide simple and
efficient means for guiding the movable contact panel
relative to the printed circuit with its sets of arcuately or
circularly arranged conductor segments.

A further object of the invention is to provide a simply
constructed and smoothly operating actuator for the mov-
able switch panel.

Still a further object of the invention is to provide means
whereby fixed connections can be made from portions of
the printed circuit to the movable switch panel.
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Other objects-and advantages of the invention will more
fully appear from the following description in connection
with the accompanying drawing.

Fig. 1 is-a rear elevational view of an embodiment of
the invention with a. portion: of the switch-panel broken
away to-show the underlying printed circuit.

Fig. 2-is a section taken approximately on the line 2—2
of Fig. 1. z

Fig. 3.is an enlarged fragmentary sectional detdil
through one of the resilient. brush contacts.

In the drawing there is shown a relatively stationary
panel 6 of a dielectric ‘material which carries a printed
circuit of .conventional type. Portions of the circuit are
shown in Fig. 1. They include sets of circularly or-arcu-
ately arranged conductor segments, the sets being desig-
nated 8, 10-and 12. The set-of segments 10 includes in-
dividual segments 14 and 16. For purposes of illustration
the segment 14 has a conductor 18 connected thereto and
segment 16 has a conductor 20 connected thereto. Ob-
viously -various circuit arrangements can be used.

Located closely adjacent the printed circuit panel 6 is a
movable switch panel 22-having a plurality of circular
apertures 24. Extending from the printed -circuit panel
6-are pins 26 -which in Fig..2 are shown to have an inter-
mediate flange 28.and an-end-flange 30. The pins 26 extend
through the apertures 24 in the switch panel 22 and the
flanges. 28 and 30 lic-at-opposite sides of the switch.panel
22-s0 that-said switch panel is held -against movement
teward :and away- from: the printed circuit panel 6 yet is
capable of movement in a circular path defined by the
edges of the apertures 24 as they bear against the pins 26.

Mounted. on the. opposite side -of the -printed circuit
panel from the.switch. panel 22-is a bracket 32. A shaft
34 extends through the bracket, the printed circuit panel
6-and through an enlarged circular aperture 36 in the
switch panel 22.. Where the shaft 34 passes through the
switch panel it is- provided with an eccentrically mounted
disc 38 secured to a flanged sleeve 40 by means of screws
42-as shown in Fig. 1. The flanged sleeve is-secured to the
shaft 34 by a set screw 44. At the outer face of theprinted
circuit panel 6.a collar 46 is secured to the shaft 34 and a
second collar 48 is mounted on said shaft at the inner face
of the bracket 32. That portion of the shaft which extends
outwardly of the:bracket 32 is provided with: a: suitable-op-
erating knob 50 which may carry an indicating pointer 52.

Extending- between. the sets of ‘arcuate or-circular con-
tact segments 8-and 10-is a-conductor 54 which is.carried
by the movable switch panel 22. This conductor has one
end thereof shown in detail in: Fig. 3. Each end.is an-
chored by any suitable means such:as soldering.in a tubular
socket-56-which extends through the switch. panel 22 and
is provided with a-contact head 58 adapted to successively
engage the individual segments of the sets 8 and 10, A
small leaf spring 60 is bowed between the contact head
58 and the adjacent face of the switch panel 22 so that the
head 58 will be held in yielding frictional engagement with
the conductor segments of the sets 8 and 10. Conse-
quently, when the knob 50, shaft 34 and-eccentric 38 are
rotated as a unit, and the switch panel 22 is likewise moved
in a circular path, guided by the guide pins 26 in the aper-
tures 24, the heads 58 of the movable contacts on the
switch panel at the ends of the conductor 54 will engage
successive segments of the arcuately or circularly arranged
sets of segments 8 and 10. The circular set of conductor
segments 12 is shown provided with a yielding brush con-
tact arrangement 62 at one end of a conductor 64 in the
same manner as the two ends of the conductor 54. How-
ever, the other end of the conductor 64 is not supported
by the switch panel 22 but extends through a circular aper-
ture 66 in the switch panel to a fixed connection 68 on the
printed circuit panel 22. The circular aperture 66 is of
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such size that the switch panel 22 can be moved through
its circular path by the knob 50 and the edges of said ap-
erture will clear the end of the conductor 64 which is
connected to the printed circuit panel 22.

From the foregoing it will be seen that I have provided
a switch particularly adapted for printed circuits which is
simple in construction and easy to operate. However, its
principal advantage lies in the ability to provide a multi-
plicity of arcuately or circularly arranged sets of stationary
contact or circuit segments such as the sets 8, 10 and 12,
which are of a common diameter or curvature. As men-
tioned above, this eliminates the need for correlating the
arcuate brush movements and segment spacings of the
former type of multiple switch arrangement wherein the
sets of segments were arranged on concentric arcs or
circles. Furthermore, as stated above it is possible to
place a much larger number of individual switch units or
sets of segments in a given panel space. It can readily
be seen that a considerably larger number of sets of seg-
ments can be included on the panel 6 shown in the draw-
ing and where circuit requirements permit, all of the seg-
ments can be of uniform size and shape. With the other
type mentioned herein, where a number of concentric sets
are used, if it were desired to hold contact on the inner-
most set and the outermost set for the same period of time,
the segments of the outermost set would have to be pro-
portionally larger in arcuate extent and would take up a
great deal more space than in the arrangement disclosed
herein.

It shoud, of course, be understood that various changes
can be made in the form, details, arrangement and pro-
portions of the various parts without departing from the
spirit of the invention.

I claim:

1. An electrical switch for use in conjunction with sets
of arcuately arranged conductor segments having contact
faces located about different centers, comprising a mov-
able switch member adapted to be placed adjacent said
conductor segments, guide means for the switch member
confining movement of said member to a plane parallel to
the adjacent contact faces of the conductor segments, said
guide means confining the movement of the switch mem-
ber in said plane to an arcuate path comparable to the arcs
of said arcuately arranged conductor segments, and switch
contacts on said switch member positioned to sweep said
arcuately arranged conductor segments.

2. An electrical switch for use in conjunction with sets
of arcuately arranged conductor segments having contact
faces located about different centers, a movable switch
member adjacent said conductor segments, arcuate guide
paths carried by said switch member whose arcs are com-
parable to the arcs of said sets of conductor elements and
offset therefrom radially, relatively stationary guide ele-
ments positioned in the guide paths of said switch member,
and switch contacts on said switch member positioned to
sweep said arcuately arranged conductor segments upon
movement of the switch member.

3. In an electrical switch, a panel having sets of arcu-
ately arranged conductor segments carried thereby, a
switch member having arcuate guide paths carried thereby
and in offset relationship to said sets of conductor seg-
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ments on said panel, relatively stationary guide elements
supported by said panel and having portions thereof lo-
cated respectively in said arcuate guide paths of said switch
member, and switch contacts on said switch member posi-
tioned to sweep said arcuately arranged conductor seg-
ments.

4. In an electrical switch, a panel having sets of arcu-
ately arranged conductor segments carried thereby, a rela-
tively movable switch panel, means interconnecting the
two panels for relative movement of the switch panel in a
plane parallel to that of said first mentioned panel, and a
switch panel actuator having a connection with said switch
panel for moving the same in an arc corresponding to
those of said arcuately arranged conductor segments, and
switch contacts on said switch panel positioned to sweep
said arcuately arranged conductor segments.

5. In an electrical switch, a support, sets of arcuately
arranged conductor segments carried by said support and
lying on different centers, a switch panel lying closely ad-
jacent said arcuately arranged conductor segments and
having arcuate guide paths carried thereby on arcs com-
parable to those of said sets of conductor segments but
offset radially relatively to said conductor segments, switch
panel guide means carried by said support and having
portions thereof engaging the guide means of said switch
panel, whereby the switch panel can be moved in a single
plane on an arcuate path comparable to the arcs of said
sets of conductor segments, and resilient switch contacts
on said switch panel positioned to sweep said arcuately
arranged conductor segments in resilient contact there-
with. . .

6. In an electrical switch, a support, an electrical cir-
cuit carried by said support and including sets of arcu-
ately arranged conductor segments located about different
centers, a switch panel located closely adjacent said sup-
port and connected thereto for movement through an arcu-
ate path comparable to the arcs of said sets of arcuately ar-
ranged conductor segments, switch contacts on said switch
panel positioned to sweep said arcuately arranged con-
ductor segments, said switch panel having an aperture
therethrough with its edge on an arc comparable to those
of said sets of arcuately arranged conductor segments,
and a flexible conductor extending through said aperture
in said switch panel and having its ends connected between
a point on said switch panel and a portion of said circuit
carried by said support.

7. In an electrical switch, sets of arcnately arranged
conductor segments located about different centers, a
switch panel located adjacent said sets of conductor seg-
ments, an actuator for said switch panel comprising a
crank which will move said switch panel on an arc com-
parable to the arcs of said sets of conductor segments, and
switch contacts on said switch member positioned to
sweep said arcuately arranged conductor segments.
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