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This invention relates to control apparatus and -

in particular to a tuning device for radio receiv-
ing apparatus which is operated: step-by-step to

all tuning positions by a single push button or
actuator knob.

Radio receiving apparatus for automobiles is
generally limited as to size because of the re-
stricted spaces in which it can be installed.
This restriction as to size is pertinent to the con-
trol head which is usually mounted on the dash-
board as well as to the radio chassis generally
located below or back of the dashboard. A con-
trol head, therefore, having & minimum of con-
trol knobs or push buttons arranged thereon is
more readily applicable for mounting on different
kinds of dashbhoards than a control head includ-
ing a plurality of push buttons. ‘It is well known
that tuning devices of the step-by-step type may
be* operated by a single push button so as to
require but a small control head in conjunction
therewith. However, tuning devices of this type
available in the prior art are generally cumber-
some and relatively expensive in cost. As a re-
sult, the small size and compactness of a control
head having a single push button are offset by
the bulk of the tuning device so that these devices
are generally unsuitable for use in automobile
receiving sets. Because of this bulk these prior
art devices need relatively lhrge operating sole-
noids which require more electrical energy for
their energization than can be.obtained from the
usual car battery. A further disadvantage is
found in the fact that the step-by-step tuners of
the prior art are generally unreliable in accu-
rately and precisely tuning the receiver to a pre-
determined tuning frequency.

It is an object of this invention, therefore, to
provide an improved tuning device for radio
receiving apparatus. )

Another object of this invention is to provide
an improved radio tuning device of the step-by-
step type. . .

A further object of this invention is to provide
a tuning device for radio receiving apparatus
which is simple in construction, inexpensive in
cost, dependable in operation and. of a size adapted
to be ' positioned within- relatlvely restricted
spaces. -

Another object of this mvention is to provide
an improved radio tuning device of step-by-step
type which is compact and rugged in construc-
tion, and adapted to be either manualiy or electri-
cally operated by a single actuating knob.

A feature of this invention is found in the pro-
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vision of a radio tuning device of step-by-step
type having a rotary control unit including a
plurality of circularly arranged selector members
adapted to be successively moved into operative
engagement with frequency changing means to
adjust the same to a predetermined tuning fre-
quency. The successive rotation of the rotary
control unit a predetermined angular distance is -
accomplished by a reciprocating actuating unit
which is linearly slidable relative to the control
unit and acts to rotate the same on linear move-
ment in either direction.

A still further feature of this invention is
found in the provision of a radio tuning device
having a pivotally movable control or treadle unit
which is adapted to be selectively engaged by a
plurality of selector members to adjust linea.rly
adjustable frequency changing means to a pre-
determined tuning position.

Ancther feature of this invention 1s found in
the provision of an electrically operated radio
tuning device in which the operated parts are so
consfructed and arranged as to be operated with
a minimum of electrical energy. All of the actu-
ating solenoids in the tuning device, therefore,
may be of a relatively small size to facilitate their
assembly in restricted spaces and to assure their
efficient operation from a limited source of elec-

‘trical supply, such as a car battery. It is also

obvious that the use of small solenoids corre-
spondingly reduces the initial cost of the tuning
device.

Further objects, features, and advantages of
this invention will become apparent from the
following description when taken in connection
with the accompanying drawings in which:

Fig. 1 is a longitudinal sectional view of the
tuning device of this invention;

Fig. 2 is a view illustrated similarly to Fig. 1
showing the rotary control and treadle units 1n a
changed position;

Fig. 3 is a view also illustrated similarly to
Fig. 1 showing the rotary control and treadle units
in yet another changed position;

Fig. 4 is a sectional view as seen along the line
4—4 in Fig. 1, showing the circular arrangement
of the selector members and the relative position
of the rofary control means transversely of the
treadle unit;

Fig. 5 is a view in parspective of the reciprocat-
ing portion of the unit for actuating the rotary
control means;

Fig. 6 is a view partly in section taken along the
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line 6—& in Fig. 2 and showing a plan view of the
reciprocating actuator unit;

Fig. T is a view in perspective of a pawl mem-
per for the reciprocating actuator unit; -

Fig. 8is a fragmentary sectional view as seen
along the line.8—38 in Fig. 3;

Fig. 9 is a view in perspective of a portion of -

.the treadle unit;

Fig. 10 illustrates diagrammatically & control
circuit for the tuning device of Fig. 1;

Fig. 11 is a sectional view taken along the
line t§—Ii1 in Fig. 1 showing a front elevation
of the reciprocating unit; .

Fig. 12 illustrated similarly to Fig. 11 is taken
along the line {2—I2 in Fig. 2 and shows the
reciprocating unit in a changed position;

Pig. 13 is a fragmentary sectional view taken
along the line 13—I3 in Fig. 1 showing locking
means for the rotary control means;

Fig. 14 fllustrated similarly to Fig. 13 is taken
along the line 14—I4 in Pig. 2 and shows the
locking megns in & changed position; :

Fig. 15 is a sectional plan view as seen along
the line {5—I3 in Fig. 1 showing the selector
member adapted to manually tune the tuning
device; . : )

Fig. 16 is a view.in perspective of a spring
member for frictionally retaining the selector
members in their adjusted positions;

Fig. 17 is a front elevational view of a control
head for the tuning device of Fig. 1;

Fig. 18 is a plan view of the control head
shown in Fig. 17; :
- Fig. 19 is a rear elevational view of the control
head shown in Fig. 17;

Fig. 20 is a fragmentary. sectional view as
seen slong the line 20-—20in Fig. 19; and
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¥ig. 21 is a fragmentary sectional view as seen

along the line 2i—21 in Fig. 19,
The radio tuning device of this invention is
illustrated as being of the step-by-step. type and

40

having linearly adjustable frequency changing .

means of inductance type. Movable cores for
tuning the frequency changing means to prede-
termined tuning frequencies are operatively con-
nected to one end of a pivoted treadle or control
unit which is pivotally movable in & direction
toward and away from the frequency changing
means. By variably limiting the movement of
the treadle unit toward the frequency changing
means the cores are adjusted to predetermined
tuning positions. This limiting of the pivotal
movement of the treadle unit toward the fre-
quency changing means is accomplished by the
provision of a rotary control unit including a
plurality of selector members concentrically ar-
ranged about a control shaft. The selector mem-
bers or screws are adjustable axially of the con-
trol shaft and arranged so that only one thereof
is in operative engagement with the treadle unit
at one time. By controlling the rotation of the
control shaft, therefore, to engage successive se-
lector members with the treadle unit there is
provided a step-by-step operation of the tuning
device. To accomplish this controlled rotation
of the control shaft there is provided at one end
thereof a ratchet wheel which is in operative
assoclation with & reciprocally movable actuat-
ing unit. Pawl members on the actuating unit
" are alternately engageable with the ratchet wheel
so that for each reciprocal operation of the actu-
ating imit the ratchet wheel is rotated a prede-
termined distance by each of the pawls. This
rotation of the ratchet wheel during each recip-
rocal operation of the actuating unit is such as
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to successively rotate each selector member into
engagement with the treadle unit.

In the practice of this invention it is contem-
plated that the tuning device be adapted for both
electrical and manual tuning. In providing for
manual tuning one of the selector members is
assembled for slidable movement relative to the
control shaft, and is operatively connected with
a control knob such that rotation of the knob
in either direction serves to either retract or
extend the slidable member relative to the trea-
dle unit to in turn adjust the movable cores of
units to a desired tuning
position. It is contemplated further that this
control knob also be used when electrical tun-
ing of the device is desired. )

Referring to the drawings, the invention is -
shown in Fig. 1 as including an inverted U-
shaped frame member having leg or end portions
25 -and 26 and a top or connecting portion 21.
Each of the end walls or plates 25 and 26 has
mounted thereon transversely extending frame
members 28 and 29 of substantially right-angled
shape. A transformer for the radio receiver is.
mounted on the end plate 26 and frame member
28, the end plate 28 and frame member 29 serv-
ing in part to support a portion 32 of the volume
and off-and-on control means for the radio re-
ceiver. Frequency changing means for the tun- .
ing device are of the inductance tuning type, with -
each inductance unit 33 including a coil (not
shown) and s linearly adjustable core member
34 movable within the coil. The inductance
units 33 are arranged side by side in horizontal

" alignment and mounted to the end plate 26.

Each core element 34 is provided at its outer
end with a rubber grommet 36 (Figs. 1 and.8) for
connection to a pivoted bar 35 formed as & part
of a pivoted treadle or control unit 37.  The
treadle unit includes a control arm or fever 38
(Fig. 4) arranged at each end of the aligned in-
ductance units 33 and connected together at the
top by a pin or axis means 39 and at the bottom
by a brace or tle bar 41 having openings #2

5 formed therein for receiving the end portions

of the cores 34. The bottom end of each lever
38 is formed with @ recess 43 adapted to receive
therein an axis portion 44 provided on each end
of the pivoted bar 36. The axis portions 44 are .
retained in their corresponding recesses 43 by -
a wire spring 46 supported on each arm 38 and

arranged to exert a holding pressure on the axis -~

portions #44. Because of the tie bar or brace &,
the ends of the pivoted bar 38 are clear of the.
control levers 38 so that the bar 35 is freely and
easily movable at all times. By virtue of the piv-
oted bar 35 the pivoted movement of the treadle
unit 37 is transmitted to the cores 34 to provide
for a substantially linear movement thereof with-
in their corresponding coils whereby to adjust
the inductance units to various tuning positions
for the radio receiver.

The pin 39 connecting the upper ends of the
control arms 38 is rotatably supported in journal
portions 47 mounted on the top 21 of the frame
means. The control arms or side frame mem-
bers 38 for the treadle unit 37 are also connected
together at their upper ends by a connecting pin
48 which is in operative engagement with a slid-
able plunger or core member 49 for an actuating
solenoid 51 mounted on the frame wall 21. By
virtue of the small distance between the connect~
ing pins 39 and 48 as compared with the distance
between the pin 39 and the axis portions 44 on
the pivoted bar 35 it is readily apparent that a
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relat.lvely small movement of the plunger 49 ef-
fects a relatively large movement of the lower

ends of the levers 38 and hence of the adjustable .

cores 34. As a result of this small movement of
" the plunger 49 a relatively small actuating sole-
noid 51 can be used to operate the adjustable
members 34.

Since a particular tuning position for the radio
receiver depends upon the positions of the cores
‘34 relative to their corresponding coils it is ob-
- vious that the position of the treadle unit rela-
tive to the inductance units 38 determines such
tuning positions. The treadle unit on energiza-
tion of the solenaid 51 is pivotally moved in a
direction away from the inductance units 33 and
adjustment of the cores 34 is obtained by vari-
ably limiting or stopping the pivotal movement
of the treadlie unit in an opposite direction, or in
other words in its return movement toward the
inductance units. The stop position of the
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treadle unit in its retirn movement corresponds

to a desired position of the cores 34 in their re-

spective coils and hence to a desired predeter- -

mined tuning frequency. The return movement
of the treadle unit to a stop position is accom-
plished by tension springs $2 connecting ea.ch of
the arms 38 with the end plate 26.

25

To variably imié the return: movement ‘of the =
control unit 3T there is provided a:rotary con=. .

“trol means or unit, designated generally as 53, in-.
cluding a control shaft 54 which extends batween‘f
the lever armg 38 and ' is. rotatably stpported: in

the end plates 25 and 26, Mounted on the ‘con= :
trol shaft 54 and near one end thereof is a selec-

tor or barrel unit 56 including a plurality. of se-

307
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§Tb. The opposite end 63b of the screw 51b is
operatively engageable with a stop or bracket
member 64 (Figs. 1, 4 and 9), extending between
and connected to the lever arms 38 of the treadlie
unit 31. The outermost position of the selector
member is such as to permit the return of the
core members 34 of the inductance units 33 to a -
substantially completely retracted position thhm_ ]
their corresponding coils, so that the adjusting or
threading of the selector member 51t within the
plates 58 and 59 to a predetermined selected posi- .
tion moves the treadle unit 37 in a direction to =
prevent a complete retraction of the cores. En-
gagement of the bracket member 64 with the pin
end 63D, therefore, limits the pivotal movement of
the treadle unit 37 in a direction toward theé in-
ductance units 33 to adjust such units to the par-
ticular tuning position. The pivotal movement of
the treadle unit 37 in response to the action of
‘the springs 52 is thus in accordance with the ad-

Justea positim of the selector member §7b. The

screws §7a and§lc—ble are similarly adjustable

to a preselected control position. Retention of a’
selector member in its adjusted position is had by "
means of a flat spring 66 (Figs. 4 and 16) having

. ear portions 67 adapted to be inserted in corre-

sponding apertures 68 formed in the plate mem-

-bers 58 and §9. Each spring 86 when inserted in
the apertures 68 is bowed outwardly from the.

shaft 84 to frictionally engage & correspondmg.

;" ‘selector member §1a—b1/.

In the step-by-step operation of the tuning de-

"-";_'fvice it is necessary that the control shaft 54 be
. rotated & predetermined angular distance when-

35

lector members 57a—51f. The selector members.-

8T -are equiangularly spaced in concentri¢ ar-

raggement about the shaft 54 by spacer plates 58 °

and 59 mounted on the shaft.” Although six se-

lector members are shown it is t9 be understood :

-ever a selector member 57a—37f is to be moved.

out of engagement with the treadle unit 31. To
accomplish this controlled rotation of the shaft 54
there is provided an actuating unit, indicated as

.88 (Figs. 1, 4 and 6) including a slidable recipro-

40

that the number may be changed to any aliquot - -

part of 360 degrees.

The spacing qf the plates. - .

58 and 59 is determined and retained by a spacer -

or collar. 61 (Figs. 6 and 15) arranged therebe~ -

tween., The selector members or screws §Ta—b57e
are threadably engaged in axially aligned aper-

tures formed in the plate members 58 and §9 so -

as to be adjustable axially of the shaft-64. Itis .

contemplated that one of the selector members,
such as the one indicated as §1f (Figs. 4, 6 and
15) be slidably movable relative to the plate
members 58 and 59, rather than screwed therein
to provide for a manual operating of the tuning

device in a manner to.be later explained. As
will also be later explained, the selector mem- -

cating member 69 (Fig. 5). Sliding member 69 is
of integral construction and is comprised of a
body portion 74 having a slot 72 formed near each

‘end thereof and an elongated opening 13 formed
- therein between such slots. Member 69 includes
= further a laterally extending end portion 74 hav-

ing a recess 16 therein. Slots 12 are adapted to
receive supporting or guide pins 11 mounted in
the end plate 25 (Figs. 4 and 6). Sliding member

- 89 is. supported on the pins 17 such that pin or

stop members 18a and 18b mounted thereon, one

-between each slot 12 and the opening 13, are posi-

. tioned hetween the body portion Tf of the sliding

bers 57a—57f are. successively moved to occupy '

similar positions for each complete revolution’ of

the control shalt 54, By virtue of the arrange--
ment and construction of  the. rotary control:

means 53 and treadle unit 31 orily one of the se-
lector members 5Ta—51/f is in engagement with
the treadle unit at any one time. :
justment of the selector members 8Ta—b57e,

- therefore, it is only necessary to bring a selector -

member to its tuning position, the selector screw

- BTb being indicated in Fig. 1. In axial alignment -

with the selector screw 51b is a guiding element
61 for a screw driver. 'The element 61 may be
mounted in either the end plate 26 or frame
member 29 so as to be available through an open-
ing in the radio receiver housing (not shown) for
the ready .insertion of a screw driver.

In this adjustment the screw driver inserted
within the guiding element 61 is moved into en-
gagement with the slotted end 62b of the screw

In the ad-

member and the end plate 25. The opening 13 is

-of .a size to receive the control shaft 54 there-
- through, a ratchet wheel or rotary driven member

19 being mounted on the shaft 54 to one side of

" 'the sliding member 69 and a detent or notched

60
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wheel 81 being mounted on the control shaft on
the opposite side of the inember 89. The ratchet
wheel 19 is illustrated as being formed with six
ratchet or teeth portions 82a—82f while the wheel

‘81 is illustrated as being formed with twelve

notches 83a—83l. It is thus seen that the rota-

“tion of the ratchet wheel 19 by an amount corre-

sponding to one tooth thereon is equivalent to a
rotation of the notched wheel 81 correspondmg
to two of the notches formed therein. )

Supported on laterally extending ear portions
or legs 84, formed integrally with the sliding mem-
ber 69 are spring pawls 86 (Fig.7) of substantially
flat form and having bent or hooked ends 87.
Each pawl 86 extends inwardly of the member 69
so that the hooked ends 81 are arranged sub-
stantially opposite each other and on each side
of the opening 13. Wheel 19 is positioned on the
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shaft 54 between the pawls 86 with its circum=-
ference in engagement therewith, The stop pins
18a and 18b are in longitudinal alignment with
the axis of the control shaft 54 and on opposite
sides of the notched wheel 81, to alternately en-
gage the wheel 81 during reciprocation of the
member 69, as will be hereinafter explained. The
reciprocating or sliding member 69 is linearly
moved in one direction by an actuating solenoid
88 mounted on the end plate 25 and having &
plunger 85 movable therein which is operatively
connected with the sliding member 69 at the re-
cess 16 therein. On de-energization of the sole-
noid 88 the member 69 is moved in an opposite

direction by a tension spring 90 connected at one,
end to & transversely extending portion 88 on the,

sliding member 69 and at its other end to a lug 8¢
formed on the end plate 25.

In the step-by-step operation of the tuning de-
vice it is contemplated that the-solenoids 51 and
88 be simultaneously energized on linear actua-
tion of a control knob 10 provided on a control
head 15 (Fig. 1T) to be later described.  Prior
to this energization of the solenoids let it be as-
sumed that the parts of the tuning device are
arranged as shown in Fig. 1, this positioning of
the rotary control means §3 and treadle unit 37T
jin Fig. 1 being in correspondence with the po-
sition of the actuating unit 68 as illustrated in
Figs. 11 and 13. As also shown in Fig. 1 selector
member 5Tb is an engagement with the stop mem-
ber 64 of the pivoted control unit 31. When the
solenoids 51 and 88 are energized the control unit
31 is pivotally moved to the left as viewed in
Fig. 1 and out of engagement with the selector
member 51b to its position shown in Fig. 2. Con-
currently with this movement of the control unit
31, the sliding member 69 is moved from its po-
sition shown in Fig. 1 to the position indicated
in Fig. 12, which corresponds to Fig. 2. As the
sliding member 63 moves from the position in
Fig. 11 to the position in Fig. 12, the lower pawl
86 by virtue of the opening 31 therein, engages
tooth 82b and rotates the ratchet wheel 19 in 8
counter-clockwise direction from its position in
Fig. 11 to the position shown in Fig. 12. Dur-
ing this rotation of the ratchet wheel by the
lower pawl 86, the upper pawl, by virtue of its
hooked end 87, is sprung in an upward direction
by the tooth 82e, until the tcoth 82e is received
in the opening 91 of the upper pawl.

As previously mentioned, the selector unit 56
is comprised of six selector members 37a—511.
Since the selector members are equally spaced
about the control shaft 54, they are spaced &
distance apart equal to 60 degrees. During the
reciprocal operation of the sliding member 69,
therefore, it is necessary that the control shaft
54 be rotated exactly sixty degrees to successive-
1y position the selector members in engagement
with the stop member 64 of the pivoted control
unit' 31. Thus on energization of the solenoid 88
the ratchet wheel 79 is rotated one tooth portion
by the lower pawl 86 to in turn rotate the control
shaft 54 an angular distance equal to 30 degrees.
When the solenoid 88 is deenergized, on release
of the knob 10, the control shaf; 5& is rotated
the remaining 30 degrees by the engagement of
the upper pawl 86 with the ratchet 82e on the
return movement of the sliding member 69, to
in all provide for a 60 degree rotation of the con-
trol shaft. Thus on completion of the sixty de-
gree rotation of shaft 54 the screw 5Tc (Fig. 3)
is positioned for engagement with the stop por-
tion ‘64 of the treadle unit 31T. During the return
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movement of the member 89 it is obvious that the
lower pawl is sprung by the tooth 82¢ until such
tooth is positioned in the opening 91 therein. On
Jater energization of the solenoid 88, therefore,
5 the actuating unit is again set to rotate the con-
trol shaft 54 a predetermined angular distance.

By virtue of the mass of the rotary control
means 53, it is readily apparent that unless the
shaft 54 is immediately stopped against rotation

10 after each rotational movement by the actuating
unit, the inertia forces thereof will tend to over-
throw or carry the shaft beyond its predeter-
mined position. To eliminate any overthrow of
the shaft 54 and to accurately and positively stop

15 the shaft 54 and hence the selector members in
their predetermined positions, the stop pins 18a
and 18b on the sliding member 69 are arranged
or spaced relative to the notched wheel 81 so that
one thereof is positioned within a notch 83 when-

op ever the sliding member 69 reaches one end of its
linear travel. Thus as shown in Fig. 13, which
-corresponds to Fig. 11, the pin 18b is positioned
within & notch 83b. On movement of the slide
member 89 to its position shown in Fig. 12 the

o5 Din 18b is moved out of the notch §3b and the
wheel 19 is rotated with the shaft 54 the dis--
tance between two notches to the position shown
in Fig. 14, which corresponds with Fig. 12. Thus
when the sliding member 68 moves to its extreme

30 position to the right, as viewed in Fig. 12, the
pin 18¢ is moved into the notch 83i. Since the
wheel 19 is formed with twelve notches it is read-
ily apparent that the notched wheel has been ro-
tated an angular distance equivalent to the space

35 between two-of the notches or 30 degrees. The
shaft 54 is thus locked against further rotation
after it has been rotated the first 30 degrees. On
the return of the slide member 69 to its rest
position by the tension spring 90, pin 18a is

40 moved out of the notch 83¢ while the wheel 19
is additionally rotated in a clockwise direction
by the pulling of the tooth 82e by the upper pawl
86. When the slide member $9 reaches its rest
position the pin 18b is moved into the notch 83d

45 and locks the shaft 54 against rotation after the
second 30 degrees. or completion of its 60-degree
angular movement. Asis clearly apparent from
a comparison of Figs. 13 and 14, the shaft has
been rotated a distance equivalent to the distance

50 between the notches 83b and 83d for exactly a
one-sixth revolution of the wheel or 60 degrees.
By virtue of the locking action of the pins 18a
and 78b and the notched wheel 81 the ratchet
wheel 19 and control unit §3 are always retained

55 in synchronism to assure & precise and accurate
positioning of the selector members 81a—81/, in
their successive positions. This rotation of the
shaft 54 thus moves the screw §1b (Fig. 4) out
of the tuning position for the selector members

¢o and moves sCrew §1c into such position.

During the time that the shaft 54 is being ro-
tated, the energized solenoid 51 retains the con-
trol unit 31 in its outermost position shown in
Fig. 2 out of engagement with the selector mem-

¢5 bers. On release. of the push button 10, there-
fore, to deenergize the solenoids 51 and 88, the
selector member §Tc is in a position for engage-
ment with the stop member 64 to limit the re-
turn of the pivoted control or treadle unit to its

70 rest or idle position. This position of the screw
57¢ is illustrated in Fig. 3. In the event the
pivoted control unit should engage a selected
selector member before such selector member
has reached its preselected tuning position, the

75 bent portion 97 of the stop member 64 engages
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the selector member. As the selector member,
therefore, is rotated to its tuning position, a
camming acilon occurs between its engaging pin
end and the bent portion 97 which moves the
pivoted control unit away from the inductance
units 33. It is contemplated, however, that
each selector member be in the tuning position
prior to any engagement with the treadle unit,
so that the core members 34 are always moved
in the same direction to their tuning position.
Any lost motion in the connecting parts is thus
the same for each tuning operation so that the
tuning is more precise. A similar operation of
the actuating and treadle units occurs when-
ever the knob is actuated to energize the. sole-
noids 51 and 88. It is to be understood of course
that the rotation of the shaft §4 is uni-direc-
tional so that each selector member 57a—51f
is moved to a tuning position but once during
"each revolution of the shaft bd.

To manually operate the tuning device the
control means 53 is successively rotated in the
manner above described, until the selector mem-
ber 517 is in a tuning position relative to the
treadle unit 37. The end 62f of the selector
member 51f is notched for connection with a
plate or disc member 98 (F'igs. 4, 6. and 15) hav-
ing a hub portion 99 slidably supported on the
control shaft b54. Arranged in compression be-
tween the plate member 68 and the axially
slidable disc 98 is a spring 10} of trumpet form.
Plate 98 is engageable with an actuating member
162 which 1is-slidably supported in the end plate
26 and in a U-shaped bracket member 103
mounted on the end plate, for movement axially
" of the control shaft 54. The actuating member
182 has an upturned lug {04 thereon which is
in threaded engagement with a screw shaft 106
having one end rotatably supported in the
bracket member 103 and its opposite end in
operative engagement with a flexible shatt 107
whieh in turn is operatively connected with the
actuating knob -70. On rotation of the knob
70, which will be later explained, shafts 107
and 104 are rotated to move the actuating mem-
ber 102, which in turn moves the plate 98 and
selector member $7/ axlally of the control shaft
54. This movement of the selector member
517 directly changes the pivoted position of the
control unit 3T - and hence the position of the
cores 34 in their corresponding coils. The tun-
ing device may thus be tuned to any tuning fre-
quency by simply rotating the knob 10. By vir-
tue of the continuous engagement of the actu-
ating member 102 with the plate member 88 the
selector member 57/ is retained in its last tuned
position on later actuation or rotation of the
rotary control means 53. It is seen, therefore,
that selector members 8Ta—5Te are adjusted to
a predetermined tuning position by means of
a screw driver or the like for later electrical
operation, and that the selector member 81/,
although manually operated to a plurality of
tuning positions may be retained in its last
tuned position to in all provide for fixed pre-
determined tuning positions of all of the selec-
tor members 57a—577 in the selector unit 886.

The knob 70 and control head 75 which have
been previously mentioned and which are now
to be fully described are shown in Figs, 17-21.
As is clearly shown in Fig. 17 the control head
is of very simple and compact design and be-
sides the actuating knob 70 includes a panel
110, a control knob 108 for turning the radio re-
ceiver off and on and for controlling its volume,
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and a dial 185 arranged in the panel between
the control knobs 10 and (08. Control knob 108
is adapted to rotate a flexible shaft 109 which
is operatively connected with the control portion
32 previously mentioned and shown in Fig. 1.
The dial 105 has an indicator 1l and a space
112 for visually observing station markings. Al-
though the shafts (0T and 109 are illustrated as
flexible shafts for remote control it is obvious.
that the control head is also readily applicable
for direct control.

Shaft 107 is provided at the control end there-
of with a shaft portion 1{3 (Fig. 21) which is
in splined engagement with a second shaft por-
tion 1i4. The control knob 70 is mounted di-
rectly on the shaft portion {14, Coupling of the
shaft portions {13 and 114 in axial alignment is
provided by a housing or sleeve portion 116
adapted to slidably receive such portions therein
and having an opening or slot 11T formed in
one side thereof. Sleeve 118 has an enlarged.
bore portion 148 therein for slidably receiving
an enlarged section 120 of the shatt portion (14
and a collar member 119 axially movable rela-
tive to the shaft portion 1i4. The portion 118 -
is in registry with the opening 117 to permit
connection of the collar member 119 with an
actuating element or pin 121 secured to a sliding
member 122. The sliding member 122 is slid-
ably supported in a bracket member 123 (Fig.
20) which is mounted on an electrical control
switch 124 supported on & housing 125 for the
dial mechanism 185, the housing including the
sleeve, portion (18. A recess (28 formed in the
slide member {22 is adapted to receive a switch
arm 127 which is pivotally connected to the
switch unit 124. On linear or axial movement
of the control knob 10 inwardly toward the panel
{10 the shaft portion 114 is axially moved rela-
tive to the shaft portion ({3 because of their
splined engagement. During this relative move-
ment the shoulder portion 120 engages the col-
lar 118 to in turn move the pin 121 and. slide
member 122, This movement of the slide mem-
ber (22 pivotally moves the actuating arm 121
to close the switch unit {24 As shown in the
control circuit for the tuning device, (Fig. 10)
closing of the switch unit 124 closes the. circuit
for the solenoids 51 and 88 which are connected
in parallel between supply lines or conductors
128 and 128. On release of the actuating knob
10 the switch arm 27 is pivotally moved to open
the switch unit 124 by a spring 13f arranged
in_compression between a portion of the slide
member 122 and the bracket member 123, - Each
linear actuation of the knob 10 thus energizes
the solenoids 51 and 88 to progressively move
or operate by steps the rotary control means 53,
as above deseribed.

When the knob 70 is linearly actuated for step-

. by-step operation of the tuning device the indi-

cator (I remains stationary and visual indica-
tion as to the identification of the station tuned
in is given by the appearance of the call letters
for such station in the space (12. The station
call letters appearing in the space 112 are marked
on a suitable disc member or station indicator 115 -
which is rotatably supported within the housing
unit 125 on a shaft 132. Each station indicated
corresponds to one of the selector members 5Ta—
57/. A gear 134 (Fig. 19 mounted on shaft 132
engages a second gear (36 mounted on a shaft
137, which is also rotatably supported in the
housing 125.. A ratchet wheel 138 mounted on
the shaft (37 is in operative engagement with a
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paw] member 139 supported on a plunger 141 for
a solenoid (42. As shown in Fig. 10 the solenoid
142 is connected in parallel with the solenoids 51
and 88 so as to be energized concurrently there-
with on closing of the control switch 124. The
ratchet wheel 138 is provided with teeth portions
138a corresponding in number to the number of

‘selector members 57a—51/. When the solenoid
142 is energized the plunger 141 is moved to the
left, as viewed in Fig. 19, whereby the ratchet
wheel 138 is rotated by the pawl 139 one tooth
portion or a sixth of a revolution to correspond-
ingly move the station indicator [15 an angular
distance of 60 degrees, the gears 134 and 138 hav-
ing a one to one ratio. A carry over of the disc
18 is prevented by a detent or spring 143 which
{s mounted on the solenoid {42 and engages a
tooth portion 138a after each reciprocal move-
ment of the plunger {4, The ratchet wheel 138
is thus prevented from rotating in a counter-
clockwise direction (as viewed in Pig. 19) with
the return of the plunger i4! to its rest posi-
tion. The plunger 141 on deenergization of the
solenoid is moved to its rest position by a spring
{44 arranged in compression between a portion
{46 on the plunger and a bracket. 147 mounted
on the housing unit §285. )

. . It has been previously mentioned  that the in-
dicator (11 remains stationary when the tuning
device is operated step-by-step. In adjusting the
selector members or SCrews 81a—5Te to tune in
certain stations, a desired station is first identifled
by a radio set on which the stations are already
marked. The program on the second receiver is
then tuned in on the receiver being set up by
manipulation of the screw being adjusted. The
final adjusting of the tuned position is deter-
mined by ear. When the station hag been thus
identified, it is marked on the station disc 113
within the space 12. In this manner all of the
stations corresponding to the selector members
51a—51e are identifled for visual observation. By
virtue of the synchronized action between the sta-
tion disc 115 and the operation of the rotary con-
trol unit 53 each selector member and its identify-
ing marker is always maintained in correspond-
ence. Since the marking for each station ap-
pears in thé space |12 only once during each com-
plete revolution of the control shaft 54 it is read-
.ily apparent that the rotary unit 53 must be op-
erated step-by-step by the knob 70 until the par-
ticular station shows up in the space 1z,

A portion of the station indicator 1195 is also
reserved to indicate when the selector member
51f is in a tuning position so that the tuning
device might be manually operated. When the
selector member 57/ is in such position rotation
of the knob 10 concurrently rotates both of the
shaft portions 113 and 114 to in turn rotate the
shaft 107 and operate the sliding member 102 (Fig.
15). The indicator {1f is operatively connected
with the shaft portion 114 for movement over
‘the dial 185 when the knob 70 is rotated. Thus
after the setting of the member 5§77 is indicated
in the space i12, all tuning positions thereof
are indicated directly by the indicator fit on
the dial 108.

From the foregoing description it is seen that
the invention provides a tuning device which is
simple in construction, relatively inexpensive in
cost and dependable in operation. Both the elec-
trical and manual operation of the tuner is ac-
complished by the actuation of & single control
knob mounted on a control head which is very
compact and of a size such as to be conveniently
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mounted on the dashboard of an automobile.
All of the actuating solenoi-s are relatively small,
and capatle of being efficiently operated on the
current from a car battery. The bulk of the
solenoids forms only a small proportional part
of the entire tuning device so as not to interfere:
with its installation in restricted spaces.

Although the invention has been described with
specific reference to a preferred embodiment
thereof, it is to be understood that it is not to be
so limited, since modifications and alterations
therein can be made which are within the full in-
tended scope of the invention as defined by the
appended claims,

I claim: )

1. In control apparatus having oontrol means
including a rotary control member, the com-
bination of means for rotating said rotary con-
trol member to predetermined control positions
including a reciprocating unit having oppositely
arranged laterally extending projections thereon,
and & longitudinally extending slot formed there-
in between said projections for receiving said con-
trol member, a driven member mounted on sald
control member having radially extending por-
tions successively arranged thereon, means sup-
porting said reciprocating unit for movement
relative to sald driven member, said driven mem-
ber being positioned to one side of said recipro-
cating unit so that the radial extensions thereon
are selectively engaged by said projections on
reciprocal movement of said reciprocating unit
to rotate said control member, means for recipro-
cally moving said reciprocating unit, with said
reciprocating unit during each reciprocation
thereof rotating said rotary control member from
one of said control positions to & second ‘control
position, and means {ocking said rotary control
member against rotation when said reciprocating
unit is in a stop position jincluding  a toothed
member mounted on sald control member to the
opposite side of said reciprocating unit, said re-

_ciprocating unjt having' spaced stop portions

thereon, with one of sald stop portions being
engageable with said toothed member when said
reciprocating unit is in a stop position. .

2. In control apparatus having rotary control
means including a control shaft having a ratchet
wheel mounted thereon, the combination of
means for rotating said rotary control means to
predetermined control positions including & re-
ciprocating unit having a longitudinally extend-
ing slot formed therein adapted to receive said
shaft, a spring pawl supported on said reciprocat-
ing unit on each side of said slot, said ratchet
wheel being arranged in a plane parallel to the
plane of said reciprocating unit and to one side
thereof between said pawls, with the circumfer-
ence of said ratchet wheel extending into en-
gagement with said pawls, means supporting said
reciprocating unit for reciprocal movement rela-
tive to said ratchet wheel, means for reciprocally
moving said reciprocating unit, said pawls on
reciprocal movement of said reciprocating unit
alternately engaging sad ratchet to successively
rotate said shaft in the same direction, from one
of said predetermined control positions to a sec-.
ond predetermined position, means for limiting
the rotation of said control shaft to said prede-
termined control positions including a notched
locking wheel mounted on said control shaft and
positioned on the other side of said reciprocating
unit, and a pair of stop portions spaced on said
reciprocating unit such that one thereof is moved
into engagement with sald locking wheel after
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each rotation of sald control shaft by said re-
ciprocating unit.

3. In tuning apparatus for a radio receiver
having adjustable frequency changing means and
control means for adjusting said frequency
changing means to predetermined tuning posi-
tions including a control shaft, means rotatably
supporting said control shaft, a pair of plate

members mounted on said control shaft in an -

axially spaced relation, a plurality of axially ex-
tepding adjustable members supported in said
plates in concentric arrangement about said
shaft, with at least one of said adjustable mem-
bers being axially slidable relative to said plates,
and the remaining adjustable members being
threaded in said plates for adjustment relative
to said plate members, a sliding member slidably
supported on said control shaft for movement
axially thereof, said sliding member being oper-
atively connected with said one adjustable mem-
ber, manually operated means for moving said
sliding member axially of the shaft to in turn
adjust said one adjustable element relative to
said plate members, and electrically operated

means for rotating said control shaft to succes- .

sively move said adjustable members into oper-
ative engagement with said frequency changing
means to adjust the same to a predetermined
tuning position for said radio receiver, said man-

_ually operated means retaining said one adjust-

" able member in an adjusted position on rotation

of said control shaft by said electrically operated

- means.

_

" having frequency changing-means, movable‘con~

4. In tuning apparatus for a radio receiver

trol means for adjusting said frequency chang-
ing means to a predetermined frequency tuning
position for sald radio receiver, control mechan-
ism for manually and electrically operating said
movable-control means including a control knob,
electrical means operatively assoclated with said

‘control means to move the same, an energizing

circuit for said electrical means including a nor-

- mally open control switch, means operatively

connecting said control means and control knob
including a coupling unit having two shaft por-
tions in splined engagement, said two shaft por~
tions being relatively movable in an axial di-
rection but rotatable together to provide for a
moving of said connecting means to operate said
control means, the control knob being mounted
on one of said two shaft portions, a sleeve mem-

. ber having a bore therein for slidably receiving

said two shaft portions and an axially extending

- opening formed in one side thereof, and means

for mounting said control switch adjacent said

i coupling unit, said control switch having an ac-

tuating element positioned in said opening for
operative engagement with said one shaft por-
tion for movement with said one shaft portion

- on axial movement thereof, with rotation of said

control knob moving said connecting means to
manually operate said movable control means,
and with pushing on said control knob moving
said one shaft portion and actuating element and

.- closing said control switch to electrically operate

said movable control means.

, 5. In tuning apparatus for a radio receiver
having frequency changing means, movable con-
trol means for adjusting said frequency chang-
ing. means to predetermined tuning frequencies

for saidi radio receiver, control mechanism for

operating said control means either manually or
electrically including a control shaft, means op-
eratively connecting said control shaft with said
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mmovable control means, electrical means oper-.
atively associated with said movable control
means to move the same, an energizing circuit for
said electrical means including a control switch,
said control switch having an actuating element;’
and said control shaft including two separable

-portions, means operatively connecting said two

shaft portions for concurrent rotary movemerit
but permitting relative axial movement there-
between, means operatively connecting said ac-.
tuating element with one of said shaft portions
to operate said actuating element when said one
shaft portion is axially moved, with said mov-
able control means being manually operated
when said one shaft portion is rotated and elec-
trically operated when said one shaft portion is
linearly moved, said linear movement axially
moving said one shaft portion and moving said
actuating element to operate said control switch. -
6. In control apparatus having rotary control
means and axis means therefor, and a ratchet

- and detent wheels carried on said axis means,
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the combination of means for rotating said ro-
tary control means to successive control posi-
tions including a linearly movable reciprocating
unit located intermediate said two wheels, with
the longitudinal axis of said reciprocating unit
being in the plane of said axis means, means
supporting said actuating unit for movement in
a path normal to said axis means, a pair of
spring driving portions carried on said recipro-
cating unit for linear movement therewith and
projected laterally in the same direction from
one side of said reciprbcating unit, said driving
portions being alternately engageable with on-
posite portions on said ratchet wheel to rotate
the same in one direction during each recipro-
cation of said reciprocating unit, and stop por-
tions projected laterally in the same direction
from the opposite side of said actuating unit

‘movable into locking position with said detent

wheel o stop rotation of said axis means at
each end of the reciprocal travel of said recipro-
cating unit to define said control positions.. -

7. In radio tuning apparatus having frequency
changing means and control means for adjust-
ing said frequency changing means to predeter-
mined tuning positions including a rotary con-
trol shaft, a plurality of selector members con-.
centrically artanged about said  control shaft,
and adjustable axially thereof, supporting means
for said selector members mounted on said con-
trol shaft, with at least one of the said selector
members being slidable relative to said sup-
porting means, means operatively connecting
said selector members with said frequency
changing means, means for rotating said rotary
control shaft to successively move said selector
members into operative engagement with said
frequency changing means to adjust the same
to predetermined tuning positions, and other
means for slidably moving said one selector
member when it is in operative engagemet with
sald frequency changing means to adjust said
frequency changing means to any desired tun-
ing position. ‘ :

8. In tuning apparatus for a radio receiver
having frequency changing means and movable
control means for adjusting said frequency
changing means to predetermined tuning fre-
quencies for said radio receiver, the combination
of control mechanism for operating said control
means either manually or electrically including
a rotatable control shaft operatively connected
with said movable control means, finger means
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for rotating said control shaft, means support-
ing said finger means for axial but non-rotatable
movement relative to said control shaft, electri-
cal means operatively associated with said mov-
able control means to move the same, an ener-
gizing circuit for said electrical means including
a control switch operatively connected with said
finger means, with axial movement of said finger
means relative to said control shaft actuating

said control switch to electrically operate said.

movable control means, and rotary movement of
said finger means rotating said control shaft to
manually operate said movable control means.
9. In control apparatus having movable con-
trol means, the combination of means for mov-
ing said control means in a step-by-step manner
" to predetermined control positions including 2
reciprocating unit, spring driving portions op-
positely arranged on said reciprocating unit for
movement therewith, each of said driving por-
tions having an opening thereir, & rotary mem-
per having radial projections thereon and con-
nected with. said control means, and means ro-
tatably supporting said rotary nrember between
said driving portions so that said projections are
movable within said openings, said driving por-
tions on movement of said reciprocating unit
alternately engaging said projections at said
openings to rotate said rotary member in one
direction to move said control means from one
control position to & second control position.
10. In control apparatus having movable con-
trol means, the combination of raeans for mov-
ing sald control means step-by-step to prede-

termined control positions including a recipro- ;

. cating unit, spring operating portions oppositely

_arranged on said unit and extended laterally in
the same direction from one side thereof, &
toothed wheel connected with said control means
and rotatably supported between said operating
portions with the teeth thereof movable into the
path of travel of sald operating portions, said
operating portions on reciprocation of said re-
ciprocating unit alternately engaging said teeth
to rotate said wheel in one direction a predeter-
mined angular distance.

11. In control apparatus having movable con-
trol means, the combination of means for mov-
ing said control means to predetermined control
positions including a linearly movable recipro-
cating unit, spring operating portions oppositely
carried on said reciprocating unit and extended
laterally from one side thereof, a rotary member
having radial projections thereon and connected
with said control means, means rotatably sup-
porting sald member between: said operating por-
tions, each of said operating portions having one

- end fixed relative to said reciprocating unit, with
sald projections being movable into the path of
" travel of the opposite ends of said operating por-
tions, and means for reciprocally moving said
reciprocating unit, said operating portions during
such reciprocal movement alternately engaging
said propections to rotate said rotary member &
predetermined angular distance.

12. In control apparatus having rotary control
means including axis means and a toothed wheel
member mounted on said axis means, the combi-
_ nation of means for uni-directionally rotating

said rotary control means including a linearly

movable reciprocating unit having a pair of driv- .

ing portions oppositely arranged thereon for
movement therewith, said portions projecting
laterally in thé same direction from one side of
said reciprocating unit, means supporting said

[
-
<

) linear movement of sald driving portions

2,342,601

reciprocating unit for linear travelin a path nor-
mal to said axis means, with said toothed member
being disposed intermediate said driving portions,
with the linear path of movement of said driving
portions being substantially tangential to said
toothed member, said driving portions on recip-
rocation of said reciprocating unit being alter-
nately moved into engagement with said teeth to
successively drive said control means; with the
provid-
ing for the retention of said engagement during
the driving operation of each driving portion.

- 13. In tuning apparatus for a radio receiver
having adjustable frequency changing means and

15 control means for adjusting said frequency chang-
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ing means to predetermined tuning positions in-
cluding a control shaft, & pair of plate members
mounted on said control shaft in an axially spaced
relation, a phirality of axially extending adjust-
able members supported in said plate members in
concentric arrangement about said shaft, with at
least one of said adjustable members being axially
slidable relative to said plates, and the remaining
adjustable members being threaded in said plates
for adjustment relative to said plate members,
manually operated means for moving said one
adjustable member relative to said plate members,
and electrically operated means for rotating said
control shaft to successively move said adjustable
members into engagement with said frequency
changing means to adust the same to & predeter-
mined tuning position for said radio receiver, said
manually operated means retaining said one ad-
justable member in an adjusted position on rota-
tion of said control shaft by said electrically oper-
ated means.

14. In control apparatus having movable con-
trol means including a control shaft, a plurality
of adjustable members, controllable means having
a movable portion for engaging said adjustable
members, means supporting said adjustable mem-
pbers in concentric arrangement about sald shalt,
manually operated means for adjusting one of
said adjustable members relative to said support-

5 ing means, and electrically operated means for

rotating said control shaft to successively move
said adjustable members into an engaging posi-
tion with said movable portion to define a pre-
determined control position of said controllable
means, said manually operated means retaining
said one adjustable member in an adjusted posi-
tion on rotation of said control shaft by said
electrically operated means.

15. In control apparatus having movable con-
trol means, the combination of means for moving ‘
said contro! means in a step-by-step manner to
predetermined control positions including a recip-
rocating unit of substantially L-form having one
leg thereof of substantially flat shape, means sup-
porting said unit for movement of said one leg in
a linear path, solenold means extended longi-
tudinally adjacent said one leg and substantially
within the longitudinal dimension of the qther
leg, said solenoid means being connected with
said other leg to move said unit in one direction,
spring means for moving said unit in an opposite
direction, driving portions carried on opposite
sides of said one leg and projected laterally in the
same direction from one face thereof, a toothed
member rotatably supported adjacent said one
face and between said driving portions, with the
teeth on said toothed member being successively
movable into the path of linear movement of sald
driving portions, said driving portions on recip-

’
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rocation of said unit-alternately engaging said
teeth to successively move sald control means,
stop portions projected laterally in the same
direction from the opposite face of said one leg,
and a detent wheel rotatably supported adjacent
said opposite face, said stop portions being alter-
nately movable into locking engagement with said
detent wheel to stop the actuating unit at each
end of its reciprocal travel to deflne said control
positions. :

16. In control apparatus, movable - control
means including spaced adjustable elements, con-
trollable means, movable means connecting said
control means and controllable means including
a stop portion engageable with said adjustable
elements, means for moving said control means
in a step-by-step manner to successively move
said adjustable elements into a position for en-
gaging said stop portion, means operated con-
currently with said moving means for moving said
stop portion in one direction out of an engaging
position with said adjustable elements, and means
for moving said stop portion in an opposite direc-
tion on completion of a step movement of said

members, manually operable means for adjusting
one of said members relative to said supporting
‘means, and electrically operated means for mov-
ing said supporting means to successively actuate

5 said adjustable members into an engaging posi-

1

1

2

tion with said portion of said controllable means,

said manually operable means retaining said one

adjustable member in its adjusted position dqur-

ing movement of said supporting means by said
0 electrically operated means.

18. In tuning apparatus for a radio receiver
having frequency changing means and movable
control means for adjusting said frequency
changing means to predetermined tuning fre-

9 quencies for said radio receiver, the combination
of means for operating said movable control
means either manually or electrically, including a
rotatable control shaft operatively connected
with said movable control means, finger means

0 for rotating said control shaft, means supporting
said finger means for movement in two different
directions, an energizing circuit for said electrical
means, means responsive to movement of said
finger means in one direction for completing said

control means to provide for said stop portion 25 circuit, and means including a mechanical con-

always being moved in the same direction into
engagement with an adjustable element.

17. In control apparatus which includes g plu-
rality of adjustable members, controllable means
having a portion for engaging said adjustable
members, supporting means for said adjustable

3

nection between said finger means and said con-
trol shaft for directly actuating said control shaft
when said finger means is moved in the other
direction.
0 ALEXANDER W. PLENSLER.
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