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This invention pertains to switches and particularly to 
switch actuators that are adjustable for determining which 
combination of switches is operated for each of their 
selected positions. 

Switch actuators according to this invention are par 
ticularly applicable to the tuning systems of radio re 
ceivers or of transmitters that have many selectable 
channels. These equipments may have actuators for 
operating switches in certain combinations to provide 
means for tuning quickly to a relatively small number 
of channels that are preselected from the total number of 
channels available. The switches are often part of the 
automatic tuning control circuits of the equipments. 

Prior devices for tuning have included cams mounted 
on rotary actuators. The cams positioned such that for 
different rotary positions of the actuators, they operate 
spring-return tuning control switches to di?erent posi 
tions. However, easy quick means for changing the 
mounting positions of cams on the respective actuators 
for selecting different switch combinations is provided by 
the new actuator of this invention. 
An object of this invention is to provide a compact 

switch actuator that may be set easily and quickly to 
operate any desired possible combination of switches for 
any particular position of the switch actuator. 
The following description and the appended claims may 

be more readily understood with reference to the accom 
panying drawings in which: 

FIG. 1 is a top view of the switch mechanism of this 
invention in which the top cover has been partly cut-away 
to show the cams of the actuator; 
FIG. 2 is a cross-section view of a portion of a disk 

actuator; and 
FIG. 3 is an exploded oblique view of an actuator disk. 
A preferred embodiment of this invention comprises a 

plurality of disk actuator assemblies mounted on a com 
mon rotary control shaft. The disk actuator assemblies 
have in their peripheral edges cylindrical cavities in which 
?rm balls are mounted. The cavities are disposed trans— 
verse the direction of rotation of their respective disk. 
When the disks are rotated, balls that are positioned in 
one end of each of the cavities pass in line with plungers 
of switches that are mounted adjacent the respective disks. 
That portion of the wall of each of the cavities that is 
on the outer circumference of the respective disk is open 
so that the ball contained in the cavity protrudes suihci 
ciently for it to function as a cam for operating an ad 
jacent switch when the ball is carried into alignment with 
the operating plunger of the switch. 
A resilient ring, such as an O-ring made of rubber or 

synthetic rubber, is mounted in a groove within each 
disk assembly so that it intersects a small portion of the 
middle of the wall of each cavity. The protrusion of 
the O-ring into each of the cavities is sufficient to retain 
each of the balls in either end in which it is positioned. 
Moderate force applied to any ball in the direction of the 
other end of the cavity causes the O-Iing at the point 
continguous the ball to compress to let the ball pass the 
middle of the cavity. As the ball passes the middle, 
the O-ring expands back to its normal shape to flip the 
ball to the other end of the cavity and to retain it there. 
A slot in the cover of the disk assembly provides ready 
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access to the balls, or cams, for moving them in or out 
of their operate positions. A dial on the shaft displays a. 
number through the slot to indicate which switch posi 
tion corresponds to the balls that are accessible. 

in more detail, the switching device of FIG. 1 includes 
a tuning shaft it} which is rotatably mounted within the 
dust cover 11. The shaft is positively positioned by a 
usual spring and ball detent 12 in response to the shaft 
being rotated to indexed positions by control knob 13. As 
the shaft is rotated, a plurality of actuator or cam disk 
assemblies mounted coaxially on the shaft are rotated 
to position cam balls relative to switches that are 
mounted with plungers almost touching peripheries of 
respective cam actuator disks. The top of the dust cover 
11 is shown partly cut-away to expose cam disks 14 and 15. 
Each of the cam disks have evenly spaced cylindrical 

cavities 16 in their peripheral edges for receiving cam 
balls 17. The cam balls are a slip ?t transverse the 
disks, but are retained so they do not move substantially 
in the direction of rotation of the disks. The cam ball 
13 of disk 15 is shown positioned for operating switch 
19. Each of the balls that is to operate a switch for a 
selected position of the actuator disks is positioned in 
that end of its respective cavity for placing the ball in line 
with the cam follower or plunger of the respective switch. 
The ball 18 that is shown in line with the plunger 21 
of switch 19 operates against the roller or cam follower 
29 that is mounted on the end of plunger 21 to push the 
plunger inward to an operate position. The ball 24 of 
disk 14!- is positioned in the opposite end of its cavity so 
that it is not in line with switch 22 and so that for this 
particular position of the switch shaft it‘, the plunger of 
switch 23 is extended in its release position. 
As shown in the exploded view of actuator disk as 

sembly 14 in FIG. 3, each actuator disk assembly com 
prises a pair of notched disks 25-26, an O-ring 27, and 
a pair of retaining disks 28-29. Each notched disk 25—26 
has a notch for each indexed position of shaft 10 as 
determined by detent 12. Each of the notches 30 has a 
cross-section as viewed from the face of the disk that is 
slightly greater than a semicircle so that outwardly facing 
transverse slots have widths less than the diameter of the 

- cam balls to retain them and have a portion of each ball 
protrude outwardly from the edge of the respective disk. 
An annular groove 31 is disposed concentrically within 
the inner face of each of said notched disks. The outer 
wall of the groove extends into the peripheral notches 
so that the bottom of each notch has a portion 32 facing 
inwardly cut away to form a central opening between the 
notches and a cavity containing the O-ring. The O-ring 
27 ?ts into the mating grooves 31 of notched disks 25 
and 26 when they are mounted on the shaft 10 with their 
groover faces contiguous. The notched disks have 
keyed openings 33 for mounting the disks on the shaft 
10 such as they will be constrained to rotate with the 
shaft. The notched disks are retained tightly together 
on the shaft and the cam balls are retained within the 
notches of the disk by retaining plates 28 and 29 that 
are mounted against the outer faces of the notched disks 
and are ?xed on the shaft by set screws 35 within their 
bushings 34. As clearly shovm in FIG. 2, the width of 
each of the notched disks is approximately equal to the 
diameter of a cam ball. The O-ring 27 restricts the cen 
tral portion of the cavity so that the ball is retained in 
whichever end of the cavity it is placed. 
A slot 37 along the top of the dust cover in line with 

the tuning shaft 1% permits access by any slender tool such 
as the tool 36 of FTG. 2 to any of the balls that are 
positioned below the slot. The indicator wheel 38 which 
is securely mounted to shaft 10 has numbers to be viewed 
through the slot for determining which balls correspond 
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to the indexed positions of the control knob 13. ‘Through 
reference to a chart, the shaft can very readily be rotated 
to a desired position as shown by indicator wheel 3%, and 
the balls for thatrshaft position very quickly positioned 
in their cavities as required for operating a desired com 
bination, of switches in response to the control knob 
'being turned to arcorresponding reading. Because of 
the resiliency of the O-ring, the ball tends to ?ip into 
the desired position after it is forced past the middle of 
its respective cavity. , 

Although this invention has'been described Wiill'l‘?SPGCi. 
to a particular embodiment illustrated in the accompany 
ing drawing, it is to be understood that the arrange 
ment of movable cams captive Within cavities and having 
resilient means for retaining the cams either in or out of 
planes for operating switches may be applied to differ 
ent switch con?gurations according to modi?cations of 
‘this invention by ways obvious to those skilled in the art 
and still be within the spirit and scope of the following 
claims. 7 

I claim: ' 

1. A rotary annular actuator member with indexed 
rotary positions, a control device with an actuator plunger 
having a released position and an operated position, said 
actuator member having a plurality of elongated cavities 
of constant cross section spaced apart circumferentially 
on said member at said indexed rotary positions, the wall 
of each of said cavities having a longitudinal open slot 
transverse the direction of rotation of said member and 
facing’ on a radial line of said member, 

an actuator cam mounted in each of said cavities, each 
‘ of said cams having a portion protruding from’ said 
respective slot, said cams being constrained in said 
cavities inrthe direction of rotation of :said member 
but being a sliding fit for movement along said slot, 

resilient retaining means mounted to subtend transverse 
ly a portion of the Wall of each cavity so as to de 
crease slightly the cross section thereof at the approxi 
mate midpoint between the ends of each of said 
cavities, thereby to retain each of said cams in a 
?xed position between said resilient retaining means 
and that end of the respective cavity into which said 
cam has been placed, any selected ones of said cams 
for operating said control device being readily posi 
tioned in the ends of respective cavities that place 
said protruding portions of said selected cams in 
alignment ‘on a circumference of said rotary mem 
ber, said control device being mounted with its actua 
tor plunger in the path of the protrusions of said 

> cams in alignment on said circumference, said ac 
tuator being operated in response to engagement of 
said plunger by said selected cams as said actuator 
member is rotated to corresponding ones of said in 
dexed positions, ' 

any of said selected cams being readily transferred by 
a ?ipping action to the opposite ends of their re 
spective cavities by ‘application of moderate force 
along respective slots to remove them'i'rom the path 
of said actuator plunger, 

and said cams within said opposite ends of said cavities 
being retained by said resilient means outside said 
path. ' 
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2. In a selector switch of thetype having a rotary shaft 
with detent means for positively positioning said shaft in 
successive selectable rotary" positions, a plurality of disk 
assemblies spaced apart coaxially on said shaft and con 
strained to rotate therewith, a plurality of spring-return 
switches, at least one of said spring-return switches being 
mounted with its operating plunger adjacent to the pe 
riphery of each of said disk assemblies, and said switches 
being operated by rotatively positioning protrusions of 
peripheries of said disk assemblies in' line with said 
plunger, ’ ' V V 1 

each of said disk assemblies comprising a pair of 
notched disks, a pair of retaining disks, a, resilient ' 
ring, and a plurality of ?rm ‘actuator balls, said 
actuator balls being readily positioned for operating 
any predetermined combination of said switches, 

each of said notched disks having'sirnilar peripheral 
notches circumferentially spaced to correspond to 
said selectable rotary positions of the shaft, the 
cross-sections of each ofsaid notches as viewed from 
the parallel faces of its respective notched disk being 
a segment of a circle greater than a semicircle, I 

each of said notched disks having an annular groove 
concentrically disposed in one face thereof, the outer 
radius of said groove being slightly greater than 
the radius of the circle de?ned by the bottom of 
said notches, said notched disks for each ofv said 
disk assemblies being assembled on a shaft with their 
grooved faces contiguous, said resilient ring being 
con?ned within the mating grooves of the faces of 
said assembled pairs, the notches of said assembled 
pairs being aligned to form longitudinal sections of 
cylindrical cavities in the peripheral edges of 'said' 
disk assemblies for receiving said balls, each of said 
balls having a slightly smaller diameter than the di-' 
ameters'of each of said cylindrical cavities, a portion 
of the periphery of a respective resilient ring being 
disposed in that portion of said groove in the middle 
of the bottom of each of said cavities, a pair of re 
taining disks being adjacentrto respective outer sur 
faces of an assembled ‘pair of said notched disks to 
con?ne one of said balls in each of said cavities, said 
resilient ring retaining each of said balls in a fixed 
position within a respective notch of one of said 
notched disks, any one of said balls being readily 
?ipped by moderate force from the disk assemblies 
of said resilient ring to the opposite notch in the ad 
jacent notched disk, and > 

the operating plunger of each of said switches being 
aligned with a particular one of the notched disks] 
of the respectiverone of said disk assemblies in the 
path of the protruding surfaces of any balls posi 
tioned therein, each of said switches being operated 
in response to said shaft being rotated to a posi 
tion corresponding to that in whichia ball is posi 
tioned in a notch aligned with its respective‘ plunger. 
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