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9 Claims. (Cl. 74—10)

This invention relates to new and useful im-
provements in tuning control devices for radio
receivers and more particularly tuning control
devices of the push button operated type.

The principal object of the present invention
is to provide a device of the character set-forth
having novel mechanism Jfor: positively and: ac-
curately turning the condenser or other tuning
element of a radio receiving set into g predeter-
mined position corresponding to the wave length
of a selected radio station.. '

Another equally important object of the in-
vention is to provide a.radio tuning device of the
push-button-operated cam-~-controlled type which
‘is operable to .effect relatively easy, rapid.tuning
of the receiver and is constructed and arranged
to positively ‘control actuation of the cams. en-
tirely to their final rest or tuning positions thus
eliminating over carry thereof and insuring pre-
cision tuning of the radio receiver.

A still further object of the invention is-to
provide a push-button-actuated cam-controlled
radio tuning ‘device of the character set forth
which embodies novel features of construction
and arrangement whereby the severa] cams, or
any of them, may be quickly and easily adjusted
into any predetermined tuning position desired.

A still further object of the invention is to
provide a radio receiving set tuning device of the
type described which is comparatively inexpen-
sive to manufacture and, as respects its externai
operating instrumentalities, does not destroy or
detract from the general external appearance of
the cabinet in which it and the radio receiver
are mounted. _ ‘

These and other objects of the invention and
the features and details of ‘its construction and
operation are hereinafter fully set forth and
shown in the accompanying drawings, in which:

Figtre 1 is a front elevation view of a tuning
device - embodying the invention in ‘association
with a radio receiving set of the cabinet type;

certain details of construction of a

forming a feature of the invention H
Figure 10 is a view in perspective of .a plate

or member constituting a part .of the frame

gear wheel

. ‘structure for the mechanism' and arranged for

cooperative association with the gear wheel shown ‘

" in Figure 9; and
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Figures 2 and 3 are ‘end elevation and plan .

views respectively of the disclosure in Figure 1;
Pigure 4 is an enlarged fragmentary view in
section taken on line A—A Figure 1; ‘
Figure b is a plan view of one of several washers
embodied in the invention; ) :
Pigures 6, 7 and. 8 are fragmentary views par-
tially in section on-line B—B Figure 3 showing
the relationship of various elements of the mech-
anism when the cams are in inoperative, inter-
mediate and operative or final rest positions;
Figure 9 is a view in perspective illustrating
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Figure 11 is a detached fragmentary view illus-
trating the angular arrangement or mounting of
the plunger springs: o

Referring now more particularly to Figure 1 of
the drawings, the tuning mechanism is shown as
mounted within the cabinet { of a radio recelving
set which has as its tuning element a variable
condenser .2 supported endwise of - said tuning
mechanism by a bracket or plate.3 to which it
is connected by means of resilient bushings 4 so
that its shaft § extends horizontally and longi-
tudinally of the cabinet. i :

The tuning mechanism comprises a frame
structure including end .or side plate. members
6 and 71 in which a shaft 8 is journalled. The
journal for the shaft 8 in the plate 1 is provided
by the projecting hub portion 8 of a gear wheel
10 which has a key or projection {1 ‘thereon ar-
ranged to engage a groove 12 extending length-
wise of the shaft 8 thus slidably keying said gear
10 thereon. The gear is fixedly positioned rela-
tive to the plate T at the condenser side thereof
by virtue of a “C” typé washer 13 ‘which is
mounted' in a ‘slot or groove 14 in the hub por-
tion 9 thereof and emgages the opposite face of
the plate T as shown in Figure 4 of the drawings.

For a purpose that will later appear, rotation
of the shaft 8 is limited to approximately 145
degrees by means of a lug ‘or projection (5 on
the face of the gear 10 which is arranged to move
within the Ionger distance between stops 16 and
17T pressed out from the frame plate 1. As shown,
the shaft 8 is operatively connected to the shaft
§ of the condenser 2 through the gear 10, a gear
18 and its shaft (9 which is journalled in a por-
tion or arm 20 of the frame structure. One end
of this shaft 19 is connected to the condenser
shaft 5 by means of a resilient coupling member
21 and in order to effect the requisite approxi-
mately 180 degrees rotation of ‘the condenser 2
and its shaft 8§, the ratio of the diameters of
the gears 10 and 8 is such that rotation of the
shaft' 8 and gear I0 thirough 145 degrees: will
cause sald condenser and its shaft to rotate
through -approximately 180 degrees.

Also keyed upon the shaft 8 at the condenser
side of the plate T is & second gear 22 which is
spaced from the gear 10 by means of a sleeve 23,
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A pointer 24 of any usual or suitable construction
is carried by a shaft 25 and exposed in coopera-
tive association with a dial in the conventional
manner through an opening to the front face of
the cabinet | to indicate the setting of the de-
vice. This shaft 25 has fixed thereon a pulley
26 and a gear 21 which meshes with the sald gear
22 thus operatively connecting the said shaft 28
and pointer 24 to the condenser 2 through the
shaft 8, gears 10 and 18 and shaft i9. A belt or
cable 28 passes about the pulley 26 and also a
.smaller pulley 29 carried by a shaft 30 which
projects beyond the front face of the cabinet {
and is provided with a suitable button or knob
(not shown) by means of which said shaft 30
may be rotated to drive the pulley 26 through
said cable 28 and hence turn the pointer 284,
shaft 8 and the condenser 2 through the afore~
mentioned gear connections to manually tune
the recelver in accompaniment to movement of
said pointer 24 relative to the dial to indicate
the setting of sald condenser in the usual man-
ner.

‘Mounted upon the shaft 8 at the opposite side
of the frame plate T are a plurality of cam ele-
ments 31 which under certain conditions are in-
tended to be adjusted relative to the shaft 8
and therefore are not keyed thereon. The cams
31 are spaced relative to one another by means
of sleeves 32 and washers 33, the latter being dis-
posed at opposite sides of each such cam between
it and the adjacent sleeve. These washers 33 are
of the general construction shown in Figure 5
and include & lug or projection 34 for engage-
ment with the groove 12 in shaft 8 so that said
washers 33 rotate therewith.

As shown in Figure 4, the innermost sleeve 32
is connected to the adjacent or inner end of the
shaft 8 by means of a pin 35. On the other
hand, the opposite or outer end of the shaft 8 is
threaded and engages a threaded socket portion
38 provided in a locking and adjusting member
31 which is journalled in the cabinet 1 and has
a cup shaped inner end portion 38 which, when
the member is tightened upon the shaft, normal-
1y abuts or engages the outer face of the hub por-
tion of the gear 22. The other or outer end of
the member 38 is provided with an enlarged head
38 which resides within a recess 40 flush with the
external surface of the end of said cabinet and
has & slot or groove 41 therein to enable turning
of said member 37 by means of & screw driver,
cam or the like. The inner cup shaped portion
38 of the member 37 provides sufficient clearance
for a coil spring 42 which surrounds the shaft 8
and acts between the adjacent hub face of the
gear 22 and a “C” type washer 43 which engages
a groove 44 in said shatt and acts as a stop or
abutment for said spring 42.

From the foregoing description it will be seen
that when the locking member 37 is tightened
upon the shaft and resides firmly against the face
of the hub of the gear 22 pressure is exerted
through the sleeves 32 and washers 33 upon the
cams 31 with the result that the latter are se-
curely bound and gripped therebetween to an
extent affording in effect a unitary structure or
assembly rotatable with the shaft 8. On the
other hand, when the locking member 37 is loos-
ened sufiiciently the grip upon the cams 31 af-
forded by the sleeves 32 and washers 33 is less-
ened to an extent permitting adjustment of said
cams circumferentially of the shaft 8 as desired
although when said member 81 is thus loosened
the spring #2 exerts sufficient pressure upon the
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cams 31 through the sleeves 32 and washers 33
to normally hold said cams in position upon said
shaft during adjustment of any one cam thereon
untii said locking member is again tightened
against the gear 22. )

Assuming for the present that the cams 31
are in desired positions of adjustment circum-
ferentially of the shaft 8, actuation of said cams
31 and consequently the shaft 8, condenser 2 and
pointer 24 is effected by means of plungers 48
which are mounted for movement within prede-
termined limits vertically within the cabinet I,
and provided with button elements 41 at their
upper ends which project a suitable distance
above the top of the cabinet | as indicated in
Figure 1. The plungers 46 are each provided
with & slot 48 therein through which the shaft 8
and one of the spacing sleeves 32 extends and
the length of said slots 48 is such as to determine
the limits and extent of movement of the plung-
ers 46 inwardly of the cabinet | with respect to
the said shaft 8 and cams 31 thereon, said plung-
ers 48 being normally urged outwardly of the
cabinet | by means of springs 49 which are con-
nected at an angle between said plungers and the
portion 50 of the frame structure of the tuning
mechanism as shown in Pigure 11 for the pur-
pose of preventing rattling.

As shown particularly in Figures 6, 7 and 8 of
the drawings, engagement and rotation of the
cams 3| and consequently the shaft 8 is accom-
plished by means of a pair of rollers 51 and 52
carried by each plunger 46 in horizontally spaced
relation at respectively opposite sides of the axis
of movement of said plungers. The distance be-
tween the centers of the rollers 5 and 52 and
the length of stroke of the plungers 46 as limited
by the slots 48 is preferably of the ratio of ap-
proximately one to one, said ratio affording max-
imum over all precision through s large angle of
rotation.

Precision, as herein used, relates to the meas-
ure of the possible angular rotation of the shaft
8, and hence the condenser 2, when the plunger
46 is not fully depressed but is a small fixed dis-
tance which might be called a tolerance from

~ the lowermost position of the plunger stroke and

50

obtains from the fact the distance from the cen-
ter of rotation of the cams 31 to the point of
contact thereof with the rollers 5§ and 62 in-
creases as the distance between said rollers is in-
creased, and also the fact that with a given

. folerance the angle through which the cam is
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free to rotate varies inversely with the last men-
tioned distance.

Due consideration must be given to the form
or contour of the cams 31 and for purposes of
description, the several portions of said cams are
herein designated as the nose 7, shoulders s
and heel i and these portions will be individually
considered inasmuch as. the requirements for
each such portion are different. The nose por-
tions n of the cams 31 preferably have a curva-
ture such that the angular velocity of sald cams
is proportional to the linear velocity of the plung-
ers #6 and as this curvature may be determined
by any one of several well known methods fur-
ther comment in that regard is deemed unnec-
essary. However, considerable care and study
must be given the selection of the proper radius
of curvature of the shoulder portions s of the
cams 31 since this portion determines the be-
havior of said cams during a critical period of
rotation thereof.

It will be seen upon reference to Figures 6, 7
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and 8 of the drawings that the maximum dis-
tance between the shoulder portions s of each
of the cams 3} is necessarily greater than the
distance between the innermost points on the
peripheries of the rollers 51 and 52 carried by
 the plungers 46, and in the present design the
former  distance ‘is' less than the distance be-
tween the centers of rotation of said rollers.
Further, the circular heel portions h of the cams
31 have a diameter that is equal to the distance
between the peripheries of the plunger rollers
61 and 52. .

The principal objective in the design of the
contour of the cams 81 and particularly the
shoulder portions s thereof is to obtain a marked
decrease in the angular velocity of said cams
as they approach the rest position and also to
eliminate any possibility of rebound when the
cams reach such rest position. In the present
instance, these objectives: are obtained by de-
signing the cams 31 so that the periphery of

the  shoulder portions s thereof approaches but.

does not become tangent to any radial line r
drawn through the center of rotation of said
cams 31 as shown in Figure 7, and by further
designing the cams so that the periphery of said
shoulder portions & is intercepted by any such
 radial line r at but a single point therealong.
. It will be observed particularly with reference
to Figures 7 and 8 of the drawings that the
radius of curvature of the shoulder and heel
portions s and h respectively of the cams is such
that the periphery of said cams in the region of
the point of contact . approaches 'a relation
parallel to the direction of movement of the
plungers with the result that with a given toler-
ance the angular play of the cams-is minimized,

and that part of each of the rollers 51 and 52-

‘which is in contact with the cam is permitted to
pass a short distance below the center of rota-
tion of said cams thus affording maximum pre-
cision-in the ultimate positioning of the cams at
all times since any ‘wear, play or looseness be-
tween the shaft 8 and its bearings or the cams

31 and rollers 51 and .52 is compensated for by
the opposing forces provided by contact of the
rollers §1 and 52 with opposite sides of said cams
and thus forcibly opposing possible carryover of
the cams beyond: their flnal rest positions.

To set each cam: 3 in proper position upon

the shaft 8 so as to bring the receiving circuit
into resonance with the particular station repre-
sented by its associated plunger 46, the locking
member 31 is loosened with respect to said shaft
8 as above described to release compression upon
the cams 31 to an extent sufficient to permit them
to be rotated upon the shaft 8 by the applica-
tion of positive force against the compression
afforded by the spring 42 which continues to exert
sufficient’ pressure upon said cams to otherwise
hold them in position. The stop 17 on the frame
plate T is provided primarily to afford a strong
rigid abutment to limit rotation of the shaft 8
in one direction and against which the locking
member 31 may be loosened with respect to said
shaft 8 without danger of possible damage to the
‘movable plates of the condenser 2 which might
otherwise occur were rotation of the shaft 8
limited solely by the extent of rotation of the
movable plates of the condenser. After the lock-
ing member 37 has been loosened as described,
the receiving set is turned on and the plunger 48
selected to represent a desired station is depressed
to engage and actuate its associated cam 31 into
-operative rest position after which the receiving

3

set is manually tuned to that station to position
said cams 31 and shaft 8 in the proper circum-
ferential relation with respect to each other so
that the receiving circuit may be brought. into
resonance with said selected station at each sub-
sequent depression of the plunger or at least
until said cam 31 may be adjusted to a different

. position upon said shaft.
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The other cams 31 -may then be similarly ad-
justed upon the shaft 8 according to the par-
ticular station to be represented by their asso-
ciated plungers 46 and until all of the cams are
thus set the compression afforded: by the spring
41 is sufficient to maintain each cam in the po-
sition to which it may be adjusted circumferen-
tially of the shaft 8. When any or all of the
cams 31 have been adjusted circumferentially of
the shaft 8 as aforementioned, the locking mem-
ber 38 is tightened upon.the shaft 8 which is
moved to its other limit of rotation provided by
the stop 16 on the frame plate T which affords
& strong rigid abutment against which the lock-

-ing ‘member 31 may be forcibly tightened with

25

. the tuning condenser: 2.

30

35

respect to the shaft 8 without danger of pos-
sible damage to the movable plate assembly of
In the same manner,
the cams 31, or any of them, may be reset from
time to time as desired. )

From Figures 6, 7 and 8 of the drawings it will
be observed that the construction and arrange-
ment of the cams 31 and rollers §1 and 52 car-
ried by each associated plunger is such that in
the final rest or tuning position of each cam the
long axis thereof lies in the direction of move-
ment of its plunger 45 which in the present in-

" stance. is vertical with respect to the radio re-

40

ceiver .and its cabinet 1.
Generally the plungers 46 will be permitted
to return immediately to their inoperative out-

ward positions under the influence of the springs - :

. 49 as soon as the cams 31 have been actuated
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thereby into final rest or tuning positions. How-
ever, in certain installations such as in auto- |
mobiles, small boats, airplanes and the like where -
vibration may be sufficient to jar the cams 31 from
final rest or tuning position in the event that they
are not held in such position by the rollers 51
and b2 carried by the plungers, a suitable lock
or latch mechanism may be provided whereby the
plungers 46 are held in inward cam positioning
relation at least during such period that it is
desired they remain in such tuning position.

In the present instance such locking mechanism
for the plungers 46 comprises a latch member 53
which is common to all of said plungers and piv-
otally mounted in the frame structure of the de-
vice ‘as indicated at 54. A leaf spring 55 con-
stantly urges the latch member 53 in a counter-
clockwise direction with respect to Figures 6 and

‘8 of the drawings into the path of the plungers

46 with the result that as the latter reach the
limit of inward movement and the cams 31 reach
final rest or tuning position said leaf spring 55
causes the laich member 53 to engage a notch
§6 in each phinger 46. .
By providing a common latch member accord-
ing. to the above description depression of any
plunger 46 may be employed to release or un-
lock any other plunger previously depressed with
the result that when a plunger 46 is depressed
to tune the radio receiver it will remain locked in
that position until another plunger is depressed
and the latch 53 actuated thereby against the
spring 55 out of engagement with the notch 56
of the first plunger thus allowing its spring 48
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to return it to inoperative position. Such other
plnger may then be released or moved fully in-
ward to engage the latch 53 with its notch 66 so
as to lock said other plunger ang its cam in tun-
ing position where it will be held by said latch
53 until still another plunger is depressed a suffi-
cient distance to engage and release the latch
from the notch 56 of the plunger thus held.

While a particular embodiment of the inven-

tion has been herein illustrated and described, it
is not intended that the invention be precisely
limited to that form of device, but that changes
and modifications in construction and arrange-°
‘ment may be embodied or incorporated therein
within the scope of the annexed claims.

I claim:

1. In a device of the character described, a
shaft, a cam mounted on said shaft for rotation
therewith, said cam having a curved periphery, a
manually operable member having a strcke of
predetermined fixed length associated with said
cam, a pair of actuating elements carried by said
member and arranged to engage the associated
cam at opposite sides of the axis of rotation of
the cam to rotate the same and said shaft into a
predetermined position, the curvature of the cam
bearing such relation to the stroke of said mem-
ber and the location and distance between the
actuating elements carried thereby that as said
cam approaches final rest position, said actuat-
ing elements contact the .cam at opposite sides
thereof and below its center of rotation to insure
positive accurate positioning thereof in said final
rest position.

2. In a radio recelving set having as its tuning
element at least one rotatable member provided
with a shaft, a device for tuning said element
comprising a cam shaft operatively ccnnected to
the shaft of the tuning element, a plurality of
cam elements mounted on said shaft for rotation
therewith, said cam elements each having a
curved periphery, a manually actuable member
associated with each of said cams, and a pair of
actuating elements carried by each member and
arranged to engage the associated cam at oppo-
site sides of the axis of rotation of said cam to
rotate the same, said cam shaft and tuning ele-
ment into a predetermined position, the curva-
ture of sald cams bearing such relation to the
stroke of the members and the location and dis-
tance between the actuating elements carried
thereby that as the cams approach final tuning
position, said actuating elements contact said
cams at opposite sides thereof and below the
center of rotation of the cams to insure positive
accurate positioning thereof into tuning position.

3. In a radio receiving set having as its tun-
ing element at least one rotatable member pro-
vided with a shaft, a device for tuning said ele-
ment comprising & cam shaft operatively con-
nected to the shaft of the tuning element, 8 plu-
rality of cam elements mounted on said shaft for
rotation therewith, said cam elements each hav-
ing a curved periphery, a manually actuable
member for each of said cams, a psair of actuat-

'ing elements carried by each member and ar-
ranged to engage the associated cam at opposite
sides of the axis of rotation of said cam to rotate
the same, said cam shaft and tuning element into
a predetermined position, the curvature of said
cams bearing such relation to the stroke of said
members and the location and distance between
the actuating elements carried thereby that as
the cams approach final tuning position, said ac-
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stdes thereof and below the center of rotation ot
the cams to insure positive accurate positioning
thereof into tuning position, and means associ-
ated with each member tending to urge the same
into inoperative relation with respect to said
cams.

4. In a radio receiving set having as its tuning
element at least one rotatable member provided
with a shaft, a device for tuning said element
comprising a cam shaft operatively connected to
the shaft of the tuning element, means for posi-
tively restricting rotation of the cam shaft be-
tween predetermined limits, a plurality of cam
elements mounted on said shaft for rotation
therewith, said cam elements each having a
curved periphery, a manually actuable member
for each of said cams having a stroke of prede-
termined fixed length, and a pair of actuating
elements carried by each member and arranged
to engage the associated cam at opposite sides
of the axis of rotation of said cam to rotate the
same, said cam shaft and tuning element into a
predetermined position, the curvature of the cams
bearing such relation t¢ the stroke of the mem-
bers and the location and distance between the
actuating elements carried thereby that as the
cams approach final tuning position, said actuat-
ing elements contact said cams at opposite sides
thereof at points below the center of rotation of
the cams to insure positive accurate positioning
thereof into tuning position.

5. In a radio receiving set having as its Luning
element at least one rotatable member provided
with a shaft, a device for tuning sald element
comprising a cam shaft operatively connected to
the shaft of the tuning element, a plurality of
cam elements mounted on said shaft for inde-
pendent angular adjustment thereon, said cam
elements each having a curved periphery, means
for securing said cams for rotation with said
cam shaft in any adjusted position and for free-
ing sald cams with respect to said shaft to permit
adjustment of the cams thereon, a manually
actuable plunger for each of said cams, a pair
of rolls carried by each plunger and arranged to
engage the associated cam at opposite sides of
the axis of rotation of said cam to rotate the
same, said cam shaft and tuning element into a
predetermined position, the curvature of said
cams bearing such relation to the stroke of the
plungers and the location and distance between
the rolls carried thereby that as the cams ap-
proach final tuning position, said rollers engage
the cams at opposiie sides thereof at points be-
low the center of rotation of the cams to insure
positive accurate positioning thereof into tun-
ing position, and a spring actuated latch mem-
ber arranged to engage a notch in each plunger
as it reaches the limit of its operative stroke to
hold said plunger in that position.

6. In a radio receiving set having as its tun-
ing element at least one rotatable member pro-
vided with a shaft, a device for tuning said ele-
ment comprising a cam shaft operatively con-
nected to the shaft of the tuning element, means
for positively restricting rotation of the cam
shaft between predetermined limits, a plurality
of cam elements mounted on said shaft for in-
dependent angular adjustment thereon, said cam
elements each having a curved periphery, means
for securing said cams for rotation with said cam
shaft in any adjusted position and for freeing
said cams with respect to said shafi to permit
adjustment of the cams thereon, a manually
actuable plunger for each of said cams having a




2,085,247

stroke of predetermined fixed: length, a pair of
rolls carried by each plunger and arranged to
engage the associated cam at opposite sides of
the axis of rotation of said cam to rotate the
same, said cam shaft and tuning element into
a predetermined position, the curvature of said
cams bearing such relation to the stroke of the
plungers and the location and distance becween
the rolls carried thereby that as the cams ap-
proach final tuning position, said rollers engage
the cams at opposite sides thereof at points below
the center of rotation of the cams to insure posi-
tive accurate.positioning thereof into tuning po-
sition, and a spring actuated latch member ar-
ranged to engage a notch in each plunger as it
reaches the limit of its operative stroke to hold
said plunger in that position,

7. In a radio receiving set having as its tuning
element at least one rotatable member provided
with a shaft, a device comprising a cam shafi
operatively connected to the shaft of the tuning
element, & plunger constructed and arranged to
move along a path passing through the axis of

said cam shaft, a pair of spaced rollers carried
by said plunger, and a ¢cam on the cam shaft ar-
ranged for rotation by depressing the plunger,
said cam having a nose portion arranged for
contact by only one of said rollers :to rotate the
cam substantially uniformly as said plunger is
depressed, a shoulder portion having a rapidly
decreasing but single-valued radius to reduce
the rate of rotation of said cam, and a heel por-
tion arranged to seat a substantial portion of
each of the rollers when the plunger is in its final
rest position, the portion of said rollers in con-
tact with said heel portion of the cam being be-
low the axis of rotation of the cam shaft.
8. In a device of the character described, a
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shaft, a cam having a curved periphery mounted
on said shaft for rotation therewith, a manually
operable member, a pair of actuating elements
carried by said member .and arranged to engage
the cam at opposite sides of its axis-of rotation
to rotate the same and said shaft into a prede-
termined position, said cam comprising spaced
shoulder portions having a single valued radius
which rapidly decreases from a maximum dis-
tance between said shoulder portions greater than
the space between said actuating elements, and
a heel portion having a radius substantially equal
to the space beiween the actuating elements co-
operatively associated with said shoulder por-
tions whereby a marked decrease in the angular
velocity of said cam as it approaches rest position
is effected.

9. In a device of the character described, a
shaft, a cam having a curved periphery mount-
ed on said shaft for rotation therewith, a manu-
ally operable member, a pair of actuating ele-
ments carried by said member and arranged to
engage the cam at opposite sides of its axis of
rotation to rotate the same and said shaft into
a predetermined position, said cam comprising

* spaced shoulder portions having a singled valued

radius which rapidly decreases from a maximum
distance between said shoulder portions greater
than the space between said actuating elements,
and a heel portion having a radius substantially
equal to the space between the actuating ele-
ments cooperatively associated with said shoul-
der portions and merging therewith in a sector
which is approximately tangent to a line drawn
through the center of rotation of the cam where-
by a marked decrease in the angular velocity of
said cam as it approaches rest position is effected.
LOUIS H, ZEPP.




