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The present invention relates to eléctrical con-
trol means for selectively moving an apparatus
control element to pre-determined positions of
adjustment. More particularly ‘it relates to

5 automatic tuning means for radio receiving ap-

paratus and the like, arranged to move the tun-

ing control element or elements automatically

to any one of a plurality of pre-selected positions

_ of adjustment, whereby any one of a plurality of
10 pre-selected stations may be tuned in.

In a control system of the general character
above referred to, there may be associated with
the element to be controlled, such as a tuning
control shaft for example, a plurality of mov-

15 able operating elements adapted to be adjusted
with respect to a fixed controlling switch means,
to provide for stopping the movement of the
control element at pre-determined positions of
adjustment. ) )

20 In apparatus of the character of a radio re-

_ceiver, as is well known, there are a number of
positions of adjustment of the tuning control
means which are more frequently used, such po-
sitions of adjustment being those corresponding

25 to certain desired signals or stations which are
transmitting the best programs for reception at
the location of the apparatus, without appre-
ciable interference. To obviate the necessity for
‘manual adjustment of the tuning control means

30 for the selection of any one of a plurality of such
stations or signals, it is desirable that the con-
trol means of the receiving apparatus be adjust-
able automatically to the pre-selected ‘positions
of adjustment corresponding to such desired sta-

35 tions or signals.

In one form of such apparatus with which I
am familiar, the desired positions of adjustment
of the control means of the apparatus are ob-
tained by manual adjustment, followed by an

40 adjustment of automatic means arranged to stop
the movement of the tuning control device at
each of said positions.

The adjustable operating elements may take
the form of cam members adjustably mounted

46 upon a continuation of the tuning control shaft.
Fach cam member is8 provided with a cam sur-
face adapted to contact with and to move a
motor reversing switch or contactor into a neu-
tral or open position, thereby to stop the driv-

50 ing motor for the tuning control shaft. By ad-
justing each’cam member on the shaft to a pre-
determined angular position with respect to the
tuning control raeans, the cam surface may be
made to open the reversing switch with which it

55 cpoperates, at a predetermined and desired po-

(C1, 172—239)

sition of adjustment of such shaft and of the
tuning . control means connected therewith.

It is further desirable that the members or
cams be readily adjustable at any time for chang-

ing any or all of the operating points, and while 5

the apparatus is in operation, at a convenient
point such as the front of the panel which is
usually provided in connection with the appara-
tus. Y

‘Accordingly, it is an object of the present in- 10

vention'to provide automatic tuning or operat-
ing méans for radio receiving apparatus and the
like, which is adapted readily to be adjusted at

any time while the apparatus is in operation, and

without the use of tools, to provide a change in, 15

any one or all of a plurality of adjustable tuning
points, and which is adapted to be adjusted from
the front of a panel of the apparatus.

It is a further object of the invention to provide
automatic tuning or operating means of the above
character which is simple and easy to manufac-
ture and which includes control elements adapt-
ed to be combined into a compact and symmetri-
cal control arrangement for the panel of radic
receiving and like apparatus.

‘* The invention will better be understood from
the following description .when taken in con-
nection with the accompanying drawing, and its
scope will be pointed out in the. appended claims.

In the drawing Fig. 1 is & view, in perspective
and partly in section, of automatic tuning means
embodying the invention as applied to radio re-

. ceiving apparatus, and ‘
Tig. 2 is a wiring diagram of a control circuit 3

for the apparatus shown in Fig. 1.

Referring now to Fig. 1, tuning control means
or a variable gang condenser for radio receiving
apparatus is shown at § and is provided with a
tuning control shaft 6 which is mounted adjacent
to the panel 7 of the apparatus and is operated
by a manual tuning control knob 8 located on.
the front of the panel and connected with the
tuning control shaft 6 through a suitable cord
drive indicated at 9. In the present example the
tuning control shaft and control means 5 are
provided with a suitable indicating drum i0
which operates in connection with an indicator
i{ provided in a window {2, of translucent mate-
rial, located in the panel front.

40

45

The above described manual tuning control 50

system may be taken as representing any similar

system for apparatus of that character having a

movable control element or shaft and means for
moving or adjusting the position of said element
or shaft. As is known and well understood, the
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control means 5 of the present example may be
moved to any desired position of adjustment cor-
responding to a desired station or signal, by man-
ual operation of the control knob 8, the adjust-
ment being determined and visibly indicated by
the position of the dial 10 with respect to the
indicator (1. .

A present preferred form of automatic stopping
means is shown and described herein in connec-
tion with the invention. In accordance with this
system there are mounted upon, or connected
with the control shaft 6, a plurality of disc-like
cam members 13 each of which is provided on its
periphery with g cam surface [4 located between
two surfaces 15 and (6 of differing radii or levels
By this means each cam or disc is arranged to
actuate a reversing contactor or switch (7 for a
driving motor (8, the arrangement being such
that the motor is de-energized and stopped when

‘the contactor is moved to a neutral position by the

cam surface (4 engaging an operating member
19 of the contactor as indicated in connection
with the first or extreme left hand contactor and
cam member shown in the drawing.

Each contactor is provided by 2 fiexible spring
strip of conducting material secured to a sup-
porting bar 28 of insulating material and having
a free end which moves between spaced contacts
20 and 22 carried by other supporting means.
For convenience of manufacture and to provide a
connection between them, the contacts of the
one and of the remaining contactors associated
with the other cams, are carried by supporting
means of conducting material arranged in paral-
lel spaced relation in the form of flat strips 23,
while the flexible arms, or moving contacts are
carried by the same insulating and supporting
means, or bar 20. All of the contact strips or
arms are arranged in tangential relation respec-
tively to the cams or discs with which they co-
operate and by the spring action of each arm, the
cam followers {@ are urged or biased to move in
the direction of the cam surfaces whereby they
follow the cam surfaces as the cams are rotated
by operation of the control shaft €.

The motor (8 is connecied with the control
shait 6 to rotate it through a suiteble driving
connection, represented in the present example
by a gearing 24. 'This is 2 reduction gearing
whereby the motor may operate at normal speed
while the tuning control means 5 and the control
shaft 6 are moved, thereby, at o slow rate of
speed suitable for a funing control of an appa-
ratus of this character.

It will be seen-that, as the motor is operated
to rotate the control shafi, the cam members 8,
being mounted thereon, will be moved with it
and when g cam surface (4 comes into engage-
ment with 2 contactor operating means (8, the
corresponding contactor will be moved from a
closed position to an open or neutral position sub-
stantially as shown in connection with the first
(left hand) contactor in Fig. 1. The contacts
2§ and 22 are then so adjusted that, with the cam
surface (4 exactly engaging the operating means
9 for the contactor, the coniactor bar is mid-
way between contacts 2 and 22 and slightly out
of contact with them.

The motor 8 is so connected with the revers-
ing contacts 2f and 22 that when & contactor is
closed with g contact 22 the control shaft 6 is
moved by the operation of the motor in a clock-
wise direction as viewed in Fig. 1, and in the op-
posite direction when the contactor is closed with
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contact 2f. Thus when the motor is energized
through closure of a contact in either direction,
the control shaft is moved in & direction to carry
the cam associated with that contactor directly
toward the neutral or open position, and the
pre-selected or pre-determined position of ad-
justment of the tuning control means.

It will thus be seen that, by adjusting the tuning
contrel means § or the control shafi § to a desired
position of adjustment, such as by manual oper-
ation of the control knob 8, and by then adjust-
ing a cam 3 corresponding to one of the contact-
ors 17, whereby the latter is moved to its open
or neutral position, the motor means may there-
after be employed to move the tuning control
shaft to the same pre-determined or pre-selected
position of adjustment, by energizing the motor
means through that contactor. By providing g
number of such contactors and cperating mesans
therefor, in connection with the control shaft,
the latter may be moved to a corresponding num-
ber of pre-selected positions of adjustment, the
desired position being selected by energizing the
motor through a selected one of the contactors
corresponding to the desired position.

The motor operating circuit
threugh the desired contactor by means of suit-
able push-button selector switches indicated &t
25. The operation of the pre-selector ituning
system of the present example will be better un-
derstood with reference to the circuit diagram
shown in Fig. 2, in which like parts are provided
with the same reference numerals.

The connection for the driving mobor {8 with
the tuning control means %, and the manual
operating knob 8 is indicated by a dotted line con-
nection 28 which passes through the contactors
i7 to indicate that they are also operated by the
motor {8 in accordance with the construction
shown in Fig. 1. The reversing contacts are in-
dicated at 21 and 22 for each contactor. It will
be noted that the contactors, except for the first
or left hand contactor in the diagram, are in the
closed position in one direction or the other as is
the case in ordinary operation. This is for the
reason that each contactor is moved to its open
position only as its cam surface comes into opera-
ticn at the different pre~selected positions of ad-
justment -as above described.

The motor may be of any suitable type pro-
vided with reversing leads 27 which ave connected
with the terminal strips 23 for the contactors.
Each contactor is provided with & selector lead 28
which is connected through one of the selector
switches 25, with a common return lead 29 lead-
ing to a suitable supply source. In the present
example it is arranged for A. C. operation from
2 supply iransformer 38 which is energized from
suitable supply mains 80°. The transformer 30 is
connected to the motor through a second lead 3!
which as indicated, leads through the motor to
the reversing leads 27. Selection of one or. the
other of the reversing leads 27 by the position of
the contactors (7, determines the direction of
rotation of the motor toward the neutral or stop
position, and the contactor selected for that posi-
tion is determined by closure of one of the
switches 25 corresponding to that contactor,
thereby completing a motor operating circuit
through leads 31, 27, 28 and 29. A plurality of
extension circuits, for remote control by addi-
tional switches (not shown) may be provided by
g suitable cable connection as indicated at 32.

As is obvious, the operating cams or discs 3
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move with it and, when properly adjusted they
will cause the contactors 1T to open and stop the
operation of adjusting the control means at de-
sired points. It is also cobvious that any given
adjustment, or any one pre-determined position
of adjustment, for example one for a pre-selected
station should not necessarily be permanent and
it may be and often is desirable and expedient
that it be changed. It is also desirable that the
adjusting means and the selector means, or
switch, for each contactor be associated together
and arranged for convenient operation from a
central point such as the panel front of the re-
ceiver.

Accordingly, the cam members are each con-
nected with the shaft 6 by a frictional connection
or clutch means.provided between it and the
shaft. In the present example the clutch means
is located in a hub member 33 integral with the
cam or disc. The hub is grooved about its periph-
ery to receive a garter spring or band 34 which
engages the ends of a plurality of spaced plungers
or plugs 35 located radially in the hub member
33. The plugs or plungers are biased by the
spring 34 to move radially inwardly into fric-
tional engagement with the shaft, thereby pro-
viding the frictional connection between the cam
and the shaft.

The force applied by the spring or band 34,
and the number of plungers is such that the
cams are securely held on the shaft against rota-
tion, with respect to it, when operating the con-

tactors. The plungers may be of any suitable ma-

terial such as aluminum or leather, adapted to

' provide a good frictional contact with the shaft,

and are preferably cylindrical in form and slid-

ably mounted in the hub, but without looseness:

or play.

The cam members are thus adapted to be ad-
justed relative to the tuning control means 5 and
the control shaft 6, by being held against rotation
while the shaft 6 is caused to be rotated by opera-
tion of the control knob 8. The adjustment is ef-
fected by holding the cam member for which an
adjustment is to be made, in a fixed position,
wherein the cam surface 14 holds the correspond-
ing contactor 17 in the open position, when the
control knob 8 is operated to move the control
means 5 to the desired position of adjustment,
whereupon the cam member is released to oper-
ate in connection with the control shaft.

As a preferred holding means for each cam, a
notch or seat 36 is provided in the cam member
in which the end of a movable plunger 37 is ar-
ranged to seat._ The plungers 37 are slidably
mdéunted in a supporting block or bracket 38 hav-
ing a panel face 39 from which the opposite ends
of the plungers project to provide a row of push
buttons. 'The plungers are normally held in re-
tracted positions away from the notches 38, and
in a projecting position with respect to the panel
face 39 by resilient flas leaf springs 48 secured
to the block 38.°

The notches or seats in the cams are provided
in any suitable manner, and together with the
plungers, represent any suitable means for re-
leasably engaging and holding the cam members
against movement when adjusting the position of
the control member 5. -In the present example,
the notches or seats 36 are provided in axially ex-
tending thin flanges 41 provided integral with
the body of each cam member, the flanges being
preferably of lesser diameter than the cam mem-
bers. The notches are located at points diamet-
rically opposite to the positions of the cam sur-

3

faces {4 on each cam member, whereby the con-
tactors {7 and the plungers 31 may be located at
diametrically opposite sides of the control shaft,
as is a convenient arrangement for manufacture
and adjustment.

It will be noted that the flanges 41 provided on
the cam members lie between the peripheries of
the cams and the clutch means provided in the
hubs of the cam members, and extending from
the same side of the cam members, provide a
housing or protective covering for the clutch
means.

In the present example, the switches 25 are
carried by a common insulating strip 42 and in-
clude a contact bar 43 mounted upon the strip
and spring contact members 44 arranged to con-
tact therewith under the action of plungers or
push buttons 45 mounted in the bracket 38 and
arranged to project from the panel 39 in a row, as
indicated. ’

In the preferred arrangement of the operating
means which include the setting buttons 37 and
the selector buttons 45, are arranged in spaced
parallel rows upon the face 39 of the supporting
bracket or block 38. In the present example the
spaced parallel rows of plungers or buttons are
arranged horizontally and spaced apart a suffi-
cient distance to permit an indicator card 46 to
be located between each pair of plungers or but-

tons corresponding to each contactor, or each &

position of adjustment provided by the automat-
ic tuning means. In the present example the
card 46 is located in a holder 47 providing a chan-
nel into which the cards 48 are pressed in the
form of a strip. The cards are for the purpose
of registering station indications and the like, to
indicate the channel or station to be selected
by operation of the selector buttons 45.

It will be seen that this arrangement of the
control means provides a compact control unit
having a panel face 39 from which project two
rows of buttons and between which lies an in-
dicator card. The panel 39 is arranged to lie be-
hind the panel 7 of the apparatus and {o present
the control buttons upon the face of the panel

-7 through a suitable opening surrounding said

control elements or buttons, similar to that pro-
vided for the indicator window {2, but not shown
for the sake of simplifying the drawing.

The operation is as follows:

The motor is operated by closing one of the
selector switches 25 by depressing one of the
control buttons 45 corresponding thereto. The
button is held depressed and the switch is there-
by held closed until the motor {8 has caused the
control shaft 6 to carry the cam member §3 cor-
responding to that button, into the position
shown in Fig. 1 for the first or left hand cam
member, wherein the latter causes the corre-
sponding contactor 1T to be moved to its open
position as shown, thereby stopping the motor
and the movement of the control shaft 6. This
operation brings the retaining notch or opening
36 in the cam member, opposite the end of the
setting plunger or button 37 which is then
pressed in to lock the cam in a fixed position,
with the contactor open.

With the plunger held in, the control shaft
is then moved to carry the tuning control means
5 to a position of adjustment wherein a desired
station is tuned in. This is effected in the pres-
ent example by operation of the control knob 8.
When an exact desired position of adjustment
is thus obtained, the setting button 37 is released
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to stop the tuning control shaft euntometically
thereafter at that same position. For ezample,
should the tuning control means be adjusted to
snother position it will be seen that by closing
the selector switch 25 above referred to, for the
adjusted position, the cam member [ will open
the contactor 17 at the same setting as before.

The remaining cams are adjusted in & similar
manner for other desired posiiions of adjustment
of the tuning means, and when 21l ave adjusted,
further operation of the setting button 37 is un-
necessary. 'The various pre-selecied stations
may then be tuned in automatically upon closure
of one of the selector switches 28 corresponding
to a selected one of them, through operation of
the corresponding one of the selector butions 45,

However, should a different adjustment of the
tuning control means be desired for eny one of
the selector buttons 45, it is merely necessary to
depress the selector button until the tuning op-
eration stops, then depress the setting bution as-
soclated with and directly below it, and while
holding the setting button depressed, to adjust
the tuning control means to the new position.
Thereafter the selector button will operate to
bring the tuning control means to the new posi-
tion. -

It will be appreciated that & selector means
of this character having the features of adjust-
ment and compact unitary construction as shown
and described herein, is not limited to use in con-
nection with a control shaft of & tuning means,
but may be applied to other epparatus and con-
trol shafts which require frequent gdjustment to
pre-selected positions and & not infregquent
change in such positions of adjustment.

It will also be apprecisted thet while I have
shown and described my invention in its simplest
and its present preferred form, it is not limited
thereto but may be carried out by ofther means.

I claim as my invention:

1. The combination with an insirument con-
{rol shaft and a reversible electric motor con-
nected therewith, of a plurality of disc-like cam
members mounted on said shaft in close spaced
relaticn to each other, each of szid cam mem-
bers heving o peripheral cam surface, & hub
member through which the shait passes, and an
annular fange extending from one face axislly
between the periphery and the hub, a plurality
of plungers carried by the hub and engaging the
shaft radielly, spring meszns for causing said
plungers to engage said shaft, reversing contac-
tor switches for the motor in operative conmnec-
tion with seid cam surfaces, a combined bracket
and panel member arranged in perallel rele-
ticn to said cams substantially diametrically op-
posite to said contactors, a plurality of push but-
ton switches carried by sald bracket and panel
member providing o row of speced sclector but-
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tons projecting from one face of said member,
said switches being connecied each in circuib
with one of said contactor switches, a plurality
of setting plungers mounted in said bracket and
panel member in spaced substantially parallel re-
lation %o each other to provide at one end g row
of speced setting buitons in parallel spaced re-

lation to sald first row of butions, said plungers

being arranged to align and contact each with
one of said flanges on the cgm merbers, means
providing a seat for said plungers in each of
said flanges, and means for manually rotabing
said shaft.

2. In & tuning confrol system for radio re-
ceiving spparatus and the like, the combination
with e reversible tuning motor, & pluralily of

_ reversing contactors for said motor, a plurality

of operating cam members for sald contaciors
and a control shafi connected with sald molor
and having said cam members mounted thereon,
of means for adjusting said cam members with
respect o said shaft comprising an individual
switch for individually controlling sald motor
through each of said contactors, push button
means for operating said switches, a hub for
each of said cam members provided with resiiient
plunger means for frictionally engeging said
shaft, a flange element concentric with said
hub in spaced relation thereto having & notch
substantially diametrically opposite to the cam
surfaces, o plunger member associated with each
of said switch operating buttons arranged to en-

- gage and lock in the notch in each of said cam

members when the latter is moved by said motor
means to open the contactor associated there~
with, and = bracket member arranged to sup-
port said operating buttons and plunger mem-
bers in elignment for operation as herein seb
forth, and means for manually adjusting said
shaft.

3. In combingtion with an instrument control
shaft, of means for electrically confrolling said
shaft whereby it is movable to g plurality of
preselected positions of rotation, said means in-
ciuding a plurelity of reversing switches, an elec~
tric motor controllable thereby and connected
with said shaft, and a plurality of cams, one for
operating each of sald switches, each of said
cams having 2 hub provided with plunger means
for frictionally engaging the shaft, and & fange
conecentric with said hub, said flanges each hav-
ing & notch, a plunger member arranged to en-

gage each of said notches in locking-engage-

ment therewith following movement of the shaft
to o predetermined position of rotation through
energization of the motor means through the
contactor controlled by the corresponding cam
member, and means for independently rotating
szid shaft. '
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