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4 Claims. -

This invention relates to improvements in radlo
tuning dévices of the automatic type which may
be either manually or electrically operated. .

It is among the objects of this invention to
provide a tuning device in which certain selected
stations may be tuned in- by merely pressing a
button or by pressure upon such a button com-
bined with a movement of the dial mechanism.

It is a turther object of this invention to com-
bine. such an automatic tuning mechanism with
means permitting manual tuning in a conven-
tional manner when so desired and for also com-
bining such mechanism with means for control-
ling automatic frequency control circuits which
will insure the accuracy of the tuning in either
case, and furthermore with means for muting the
loud speaker during tuning operations.

A further object of the invention is to provide
simplified mechanism for selecting one of a plu-
rality of stations, . and for releasing the control
of any previously selected station, when the but-
ton controlling some other station is depressed.

The invention resides in the novel construc-
tion, combination and arrangement of parts as
hereinafter described and more particularly de-
fined by the appended claims, it being under-
stood that such changes in the precise embodi-
ments of the herein disclosed invention may be
made as come within the scope of the claims.

The above and other objects and features of
the invention will be more fully set forth in the
following description taken in conjunction with
embodiments of the invention which will enable
those skilled in the art to apply the same to
either motor driven or manually driven auto-
matic tuners.

In the drawings, Fig. 1 is a front elevation of a
motor driven automatic tuning device embodying
the invention with parts broken away to show in-
ternal structure; Fig. 2:is a detail of the control
unit; Fig. 3 is a bottom plan view of the control
unit; Fig. 4 is a plan view of the device shown in
Fig. 1 with the panel scale of the station selector
unit removed; Fig. 5 is a bottom plan view of
the device shown in Fig. 1; Fig. 6 shows, on an
enlarged scale, a section taken on the line 6—6
of Fig. 1, with parts in side elevation; Fig. 7 is
a detail showing the electrical connections be-
tween- a gate switch and the slip rings and
brushes for effecting an electrical connection
therewith; Fig. 8 is a detail of the slip rings and
brushes; Fig. 9 is a detail showing a motor switch
in closed position; Pig. 10 is a detail showing the
same switch in open position; Fig. 11 is a detail
of a manual control switch; Fig. 12 is a wiring
diagram of the tuning mechanism shown in Fig.
1; Pig. 13 is a front elevation of a manually
driven automatic tuning device embodying the
Invention; Fig. 14 shows, on an enlarged scale, a
vertical axial section with parts in side elevation,

¢ central tuning knob 4.

(Ql. 2506-—-40)

of the device shown in Pig. 13; and Fig. 15 is a
detall of the latch plate of the device shown in

- Fig. 13.

Referring to the drawings reference numeral {
indicates a panel having a plurality of semi-
circular scales for different frequency bands. A
circular selective station control unit 2 is dis-
posed within and partially surrounded by the
semi-circular panel | and comprises a plurality
of push buttons 3 circularly disposed about a

for the tuning shaft 6, and also having circumfer-
ential openings 7 through which the push rods 8
prroject. The rods 8 are provided with cam sur-
faces 9 intermediate their ends and grooved
guide members 10 on the lower ends thereof

. mounted for reciprocative but not rotative move-

' The push buttons 3 pro-'
Ject through a cover § having a central opening

ment through openings 11 in a back plate 12 of -

the control unit. Stop member levers I3 carry-
ing stop members 14 are affixed to the extreme
ends of the rods 8 below the guide members 10.
Springs 15, acting at one end upon collars 1§
affixed to the rods 8 at a point below the cams
9, act against the back plate 12 to maintain the
rods 8 in an outward position while the levers
13 prevent the guide members {0 from passing
outwardly through the openings {f in the back
plate 12. .

A latch plate {7 is mounted upon and main-
tained in spaced parallel relation to the back
plate 12 by means of a central spacer bushing {8.
The latch plate 17 is provided with cut away
portions 19 leaving radially projecting fingers
20. Slots 21, only one of which appears in Fig. 1,
cut through the latch plate IT near its outer
circumference, and accommodate springs 22 at-
tached at one end to the latch plate and at their
opposite ends to spring studs 23 projecting out-
wardly from the back plate 12 through the slots
21, The springs 22 tend to rotate the latch plate
upon the bushing 18 in the direction of the
arrow and maintain the fingers 20 against the

‘button rods 8 which project through the cut

away portions (9, the contact of the fingers with
the rods being made at points adjacent the cam
surfaces 8. A plurality of guide studs 24 project-
ing outwardly -from the back plate {2 are pro-
vided with grooves 25 near their outer ends. The
guide studs are so positioned relative to the outer
ends of the latch fingers 20 that the latch plate
is held rigidly against lateral motion relative to
the back plate 12 but permitted an angular mo-
tion relatively thereto. The station selector con-
trol unit above described is supported by a plu-
rality of studs 27 projecting perpendicularly from
a base plate 28 which is riveted to a bracket mem-
ber 29 having upturned side portions 30 with out-
wardly extending flanges 31 to which the scale
panel | is attached by means of bufton clips 32.
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The tuning shaft 8 projects through the spacer
bushing 18 and through a second spacing bushing
34 supported in an opening 35 in the base plate 28.
A disk 38 coaxial with and rotatably mounted
relatively to the tuning shaft 6 lies immediately
behind and spaced from the back plate 12 of the
control unit.
Jecting rearwardly from disk 36 supports slip
rings 371’ suitably insulated therefrom for effect-
ing certain electrical connections hereinafter more
particularly described. The disk 36 is provided
with & large cruciform opening 38 through which
a gate switch 39 projects. The gate switch 39
comprises a pair of flat springs 40, each of which
are riveted at one end to the disk 36 and their
free ends are riveted to latch members 41, each of
which has a portion projecting outwardly through
the opening 38 and providing surfaces slightly
inclined to the plane of the disk 36. Attached
to the back face of this disk, at a point adjacent
the opening 38, is a switch 42 having an outwardly
extending portion 43 which projects between the
members 41. Contact members 44 project

- through an opening 45 in the upwardly extending

40

45

50

portion 43 and rest upon insulating strips 46
riveted to the end of downwardly projecting por-
tions of the members 4§. Xach of the stops 14
on the levers {3 are adapted upon depression
thereof to enter the gap between the two latch
members 41 and contact the upwardly projecting
portion 43 of the switch 42. The lever indicated
at 13’ however carries no stop member {4 but
merely projects a sufficient distance to overlie a
stationary switch 47, the details of which may
be seen in Fig. 11. This switch comprises a plu-
rality of spaced metallic strips 48 carrying suit-
able contact points with alternate strips pro-
jecting somewhat beyond the others and the pro-
Jjecting ends rigidly connected through insulating
members - 49. The projecting portion of the
switch lies in the path of lever {3’ and is con-
tacted by the downward motion thereof.

The disk 38 carries a stud 50 rigidly attached
therefo and projecting rearwardly therefrom and
a second stud 5f angularly spaced from the stud
50 and adjustable circumferentially of the disk
38 in a circumferential slot 52. An angle bracket
54 is riveted to the base plate 28 and carries a
reversing switch 55, a shaft 56 of which carries
a lever 57 rigidly held thereto by means of a set
screw 58. The lever 57 has its free end bent in-
wardly and extended beneath the disk 36 in a

position to be contacted by the projecting studs
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shaft 12 for rotation with the gear 74.

50 and 51.

An opening 80 is provided in the base plate 28
and a driving motor 61 is mounted to project
therethrough, being held in position by tie rods 62
which extend through clamping yokes 63 on the
rear face of the plate 28. The shaft 65 of the
motor projects rearwardly of the plate 28 and
carries a pulley whee! 66. The tuning shaft 6
carries a pulley 88 rigidly secured to the end
thereof which projects rearwardly of the plate 28
by means of washer 69 and lock nut 70. A small
pinion 71 is positioned upon the tuning shaft ad-
jacent the pulley 68 and is rigidly secured thereto
for rotation therewith. An idler shaft 712 is
mounted on a bracket 13 riveted to the back face
of the plate 28 and the shaft carries a large gear
T4 meshing with the pinion Tl. A large pinion
15 and a small pinion 76 are mounted on the idler
The large
pinion 7% meshes with a gear 711 coaxial with but
mounted for relative rotation to the tuning shaft
8. The gear T71 is coupled with the disk 36 by

A collar 37 attached to and pro- .

2,156,679 _
means of & sleeve 13. The smaller pinion 76 on -

the idler shaft meshes with a gear 18 larger

than the gear 77 but mounted coexial therewith ..

and for rotation relative thereto. A pointer arm
80 carrying a pointer 81 is rigidly connected with

.the gear 19. The pinions 75 and 18 and the gears

17 and 79 are of such relative sizes that the angu-
lar rotation of the disk 36 is twice as great but in

the same direction as the angular rotation of the

pointer arm 80. A stud 82 projecting rearwardly
from the pointer arm 80 is adapted to cooperate
with a forked arm 83 for actuating the shaft of a
tuning condenser gang not shown.

The plate 28 is provided with a cut out portion
84 to accommodate a three way switch 85 for the
wave band selector circuifs. The switch may be
manually actuated by means of a knob 86 upon
shaft 87. Intermediate the ends of the shaft 87
is a pulley 88 having one end of a cord 89 at-
tached thereto. The cord 89 is suitably guided
through a groove 90 in a stud 84 and is wrapped
about a spool 92 supported from the plate 28 on
a bracket 93. The spool 92 carries a suitable band
indicator 94. The free end of the cord 89 is at-
tached to one end of a spring 95, the opposite end
of which is hooked to the bracket 28. The band
indicator is visible through an oblong slit 98 in
the panel f and markings thereon register with
one end of the panel scales in accordance with

“the setting of the band indicator switch.

An automatic frequency control switch 87 also
is provided on the back face of the plate 28, and
an actuating shaft 98 éxtends through a suitable
opening in the plate and is provided with a knob
99 on the opposite end thereof. A pulley 100
intermediate the ends of the shaft 98 is attached

to one end of a cord 101 which cord is suitably-

guided in a groove 102 on a stud {03. The cord
is thence wrapped about a spool 104 supported
by a bracket 105 and the free end of the cord
is attached to one end of a tension spring 106,
the opposite end of which is hooked to the bracket
29. The spool 104 carries an “on” and “off” indi-
cator visible through an oblong opening 107 in the
panel | to indicate to the operator whether the
automatic frequency control switch is on or off.
Below the pulley 100 on the shaft 96 is a lever 108
rigidly fixed to the shaft 98. The opposite end
of the lever 108 is pivotally connected to a con-
necting rod 110, which extends to an arm 111 of
a bell crank (12, The shaft 1§3 of the bell crank
112 is journalled in bushing |4 which extends
through an opening in the plate 28 positioned
near the motor 6f. A second arm {15 of the bell
crank 12 is connected to the shaft 113 and the
free end of the arm 115 carries a stud 117 upon
which a tension pulley 118 is rotatably mounted
in the plane of the motor pulley 66. The arrange-
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ment of these parts is such that the belt 119 be- -

tween the motor pulley 66 and the tuning shaft
pulley 68 is under no tension when the automatic

60

frequency control switch is in “off” position.

Thus when this switch is off, the tension pulley
will be in the position shown in dotted lines in Fig.
5, but when the automatic frequency control
switch is on, the tension pulley 118 is in the posi-
tion shown in full lines in this figure and the mo-
tor is effective to drive the tuning shaft pulley 68
and the motor cannot drive the tuning shaft
pulley when the automatic frequency control
switch is in “off” position.

In the operation of the form above described,
when one of the push buttons 3, but not the one
marked 3’, is depressed, the switch 39 which con-
trols the motor 61 is closed and if the automatic
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frequency control switch is in “on position” as
above described the motor drives the pulley 8
on the tuning shaft at &
that of the motor. This motion is directly trans-

‘mitted to the tuning shaft § to which the pulley

88 is directly connected and the motion is also

transmitted at a greatly reduced speed through
* the pinion Ti

on the tuning shatt and the gear
14 on the idier shaft to the two gears 71 and 19
by means of pinions 18 and 16. The ratio- of

these gears is such that the large pinion 186 drives’

the smaller gear 17 at twice the speed which the
small pinion 16 drives the large gear 19. Thus
which rotates with the large
gear 19 moves the pointer 81 through an arc of
180 degrees while the disk 36 is moved through
an arc of 360 degrees by the sleeve 18 connected
with the small gear 11. The gate switch 39 is
thus moved through the necessary arc up to 360
degrees required for the stop {4 of whichever of
the push rods that has been depressed to slip into
the gate switch 38 in which position the motor
circuit will again be .opened and the disk 36
locked in the stop position. One of the fingers
20 of the latch plate {17 having been locked in a
groove above the cam surface 9, the removal of
pressure upon the button 3 does not release the
button and the gate remains jocked at the sta-
tion indicated. If the selected station happens to
lie at the left of the pointer 81 when the station

"has been selected by the depression of its corre-

sponding button, the disk 38 carrying the gate
switch 39 may be rotated to the right by motor
§i. However, after rotation of the disk to the
right to the limit permitted by the pointer arm 80
coming to the exireme end of the dial, one of
the studs 80 or 51 will trip the reverse switch 5%
to reverse the motor causing the same to rotate
the disk 38 to the left, thus insuring that the gate
switch will, during the course of its rotation in
this direction pass under the depressed stop mem-
ber permitting the same to be locked in the de-
sired position without action upon the part of the
operator other than the original depression of the
desired button. The tuning arm is thus stopped
at a-point very close to the correct position and
the automatic frequency control circuit which is
necessarily on at this time insures tuning accu-
racy. The depression of any of the other buttons
causes the latch plate 17 to be rotated slightly
by the corresponding cam surface in a direction
opposite to that in which it.is biased by the
springs 22. The rotation in this direction thus
removes one of the fingers 20 from any of the
depressions in the push rods 8 with which it might
have been engaged and as the cam 9 of any newly
depressed rod forces the latch plate to the left
the previously depressed rod will be released.
Immediately thereafter as a finger 20 of the latch
plate I7 rides over the cam surface 9 and sinks

-into the depression the newly depressed rod will

be latched in the depressed position.

1f the push button 3’ is depressed any pre-
viously depressed button is released by the action
of the associated cam $ upon the latch plate 1
as described in connection with the operation of
the buttons 3. However, the motor does not be-
gin to rotate because the lever i3’ assoclated with
button 3’ immediately contacts the projecting
portion of the switch 47 to open the motor cir-
cuit. The button 3’, therefore, corresponds to no
call station but acts as a release of the automatic
control so that the set may then be tuned man-
ually by rotation of the tuning shaft through

slow speed relative to

lever 13’ be in depressed

the knob 4 In practice the button 8’ is colored
differently from the other push buttons.

3.

The electrical circuits associated with the above

mentioned parts are shown in Fig. 12, in which it

will be seen that current supplied from a trans-.

former {20 flows by way of the reversing switch
to the motor 6l.
cludes a field coil 122 of the motor leads by way
of one of the sets of contacts of switch 4T and
thence through one of the sets of contacts of
switch 42 to the ground. An A.F.C. bias circuit
also leads to a second set of contacts of the
stationary switch 41 and thence through a sec-
ond set of contacts of the switch 42 to the ground.
The loud speaker circuit, indicated at 128 and
supplied with audio frequency current by trans-
former 124, is provided with a lead 25 which
connects to & third pair of contacts of switch 41
and thence to a third set of contacts of switch
42. From this it will be seen that when switch

A field circuit {2 which in-

<t

0

20

47 is closed, lever {3’ being out of contact with |

the projecting ends of the strips 48, the motor
circuit will be closed and the disk bearing the
gate switch will be rotated until the stop member
14 of any depressed lever enters the gate switch
to open the three circuits described. Should the
position, all three of
the sets of contacts of the three circuits de-
seribed will be opened. The manually adjustable
A. F. C. switch may, however, be closed if desired.

Referring to Figs. 13-15 it will be observed
that this modified form of the device is provided
with & front panel and scale similar in construc-
tion to thu.t of the form previously described and
the structure is in general similar except that
tHe motor drive being eliminated the construc-
tion is modifled in certain respects to facilitate
the manual actuation of the selective control
unit. In this instance the control unit indicated
at 131 comprises a cover member 132 having a
plurality of openings 133 arranged at closely
spaced intervals near the outer circumference
thereof and through which buttons (34 of push
rods 135 may be actuated. The cover 132 is pro-
vided with a central opening 136 through which
a tuning shaft {37 carrying the knob 138 projects.
The cover is supported by tie rods 139 which ex-
tend from a back plate 140 through a casing 1]
which is rigidly secured to the back plate by

means of nuts 142 upon the tie rods 139. The tie ;

rods project outwardly for a sufficient distance
to provide a support for the cover 132 which
maintains it in spaced relation to the casing 14,

49

screws 143 being provided for securing the cover -

132 to the outer ends of the tie rods.

The push rods 135 are provided at their outer
ends with grooved guides 144 mounted for recip-
rocative but non-rotative motion through open-
ings 145 in the back plate 140. At their outer

ends, immediately beyond the guide members 144,

push rods carry levers 146 having stop members
{41 on the outer ends thereof. The push rods
are provided with collars 148 on the intermediate
portion thereof and springs 149 acting at one
end against the collars i48 and at the opposite
end upon the back plate 140 maintain the push
rods i a normally outward position with the
levers I46 pressed against the rear of the back
plate {40. The entire control unit is' rotatably
mounted as a body upon a collar 150 rigidly se-
cured to a base plate {81 which collar maintains
the unit in spaced relation from but relatively
movable to said base plate. The base plate 151
is provided with a cruciform opening 152, and
leaf springs 183 having ends rigidly attached to
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base plate adjacent the opening 152 are riv-
at their opposite ends to latch members
184 which project upwardly through the opening
152 to provide oppositely disposed surfaces ex-
tending angularly relative to the surface of the
base plate 151,

The tuning shaft 1371 projects rearwardly of
the base plate 151 and carries on its outer end
This pinion meshes with g gear

gE b

156 which is mounted upon an idler shaft 18]
carried by a bracket 158 supported from the base .

plate 151. The idler shaft carries a relatively

" large pinion 158 and a smaller pinion 160 which

<0

]
ol

70

rotate with the idler gear 156 and which mesh
respeclively with a small gear 16 and a large
gear 162 which are mounted concentric with the
tuning shaft for relative motion thereto and for
relative motion with each other. The small gear
184 is rigidly connected with a sleeve 163 which
projects through the collar 150 and is rigidly con-
nected at its opposite end with the control unit
131. The larger gear 162 is connected to a sleeve
168 rotaiably mounted upon sleeve 163 within
the collar 158 and a pointer arm | 64 which car-
ries a dial pointer 165 and g stud 166 for actu-
ating an arm upon a shaft of g variable condenser
in a manner similar to that described in connec-
tion with the form previously discussed is mount-
ed upon the sleeve 88 for rotation therewith.
The base plate 151 is riveted to a bracket 167
which provides a panel support in the manner
noted in connection with the previously described

- modificatiorn. ¢

In each of the forms above described, and as
more particularly shown in Fig. 14, the push rods
i35 are of two part construction to permit the
angular adjustment of the stop levers 146. Re-
ferring to this figure the outer portion of the push
rod (35 consists of a sleeve 170, one end of which
accommodates the snap button 134 and the op-
posite end of which receives a stem 171 which is
externally screw threaded to correspond with in-
ternal screw threads within the sleeve. A groove
172 is provided in the outer end of the stem 171
and the opposite end of the stem is provided with
& conical portion 113 which conforms to an in-
ternal surface of the guide member {44 so that
upon removal of the snap button (34 a screw
ddver may be inserted within the sleeve 170 to
rotate the stem 171 and thus adjust the angular
position of the lever 146, The position of the stop
member 141 may thus be adjusted to any dial
Position between that of its corresponding push
button and that of the next preceding or suc-
ceeding push button. Since each of the levers
14§ may thus be adjusted any point on the dial
may be selected by the use of the push button
corresponding approximately to the desired posi-

tion and the adjustment of the corresponding-

lever 146 to the exact position.

‘The operation of the form shown in Pigs. 13-15
is in general similar to the operation of the form
previously described, except that upon depres-
sion of one of the butions 34 the operator must
rotate the control unit {31 until the stop member
147 of the depressed button enters the gap be-
tween the two laich members (54 which "holds
the control unit from further rotation. The gear-
ing between the coniro] unit and the pointer arm
184 is such that as the operator rotates the con-
trol unit through an arc of 360 degrees the pointer
iz moved through an arc of 180 degrees. 'Thus
any point on the diaj corresponding to any de-

2,156,679

sfred station is within the range of adjustability
of one or more of the stop members (4T, In this
form it will be observed that no switch mechanism
need be associated with the latch members 154, the
depression of the stop member merely -acting to
pression of the stop member merely acting to
position the dial pointer at g, predetermined point
upon the dial. : , .

Having thus described the Invention, what is
claimed is:

1. In an automatic tuning device for radio re-

celvers, a central shaft, a plurality of push-rods -

disposed about said tuning shaft, stop members
associated with said push rods, and a pair of
spring pressed latch members having adjacent
portions spaced to form a slot extending radially
of said tuning shaft, said push rods and said
latch members being relatively movable, and a
switch member projecting into said slot for ac-
tuation by saiq stop members. -

2. In an automatic tuning device for radio re-
ceivers; g tuning shaft; and g selective station
control unit comprising a plurality of push rods,
stop members associated with said push rods,
adjustable angularly about the axis thereof from
the front of said tuning device, g gate mecha-
nism including 3 pair of oppositely disposed spring
pressed latch members, a switch member posi-
tioned between said latch members for actuation
by said stop members, said control unit and said
mechanism being mounted for relative motion,

member is held between said latch members to
brevent further relative motion at a predeter-
mined position of said tuning shaft., -

3. In an automatic tuning device for radio re-
ceivers, a tuning shaft, an electrie motor, a belt
for transmitting motion from the motor to said
tunipg shaft, a tension pulley movable to apply

control switch is in “off” Pposition.

4. In an automatic tuning device for radio re-
ceivers, a tuning shaft, a selective station control
unit comprising a plurality of push rods disposed
about said tuning shaft and mounted for Ion-
gitudinal movement, springs biasing said rods
toward outward Position, stop members connected
to the inner ends of said rods, cams on the in-

said cams and resilient means biasing said fingers
toward said rods, said cams being so shaped that
depression of one of said rods first causes oscil-
lation of said latch plate in one direction against
the action of said resilient means to remove said
fingers from contact with any previously de-
bressed rod and to subsequently be returned by
said resilient means into a depressed portion of
said cam to lock said rod in depressed Position.

LESLIE F. CURTIS.
FRANK S. COE.
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