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This invention relates to new and useful tun-
ing devices for radic receiving sets and the like,
and relates especially to tuning devices that are
selectively operable to.effect both manual and
automatic tuning of the receiver. More particu-
larly, the invention is concerned with tuning de-
vices that are operable by the controlled me-
chanical movement of one or more tuning ele-
ments to effect a change in the frequency to
which the radio receiver will respond.

Mechanical tuning devices afford certain ad-
vantages over tuning mechanisms of the elec-

trical type that involve, for example, the sub--

stitution of circuit elements. In general, tuners
of the mechanical type are less expensive to
manufacture for they do not require the numer-
ous costly ccils, condensers and switches that are
employed in electrical tuners. Too, tuners of the
electrical fype are customarily employed with
circuits employing but two tuned stages, where-
as mechanical tuners generally may be used to
tune as many stages as desired.

‘With the foregoing in mind, the principal ob-
ject of the present invention is to provide & com-
pact and unitary tuning mechanism of the me-
chanical type that overcomes the difficulties and
disadvantages presented by prior devices of this
general type, and is operable t0 tune as many
stages as desired without materially adding to

the cost or complexity of the device.

" Another object of the invention is to provide
a radio tuner that is capable of both manual and
automatic operation with a minimum of effort
and attention on the part of the operator; and
wherein the change-over from onée mode of oper-
ation to the other is very readily effected.

Another object of the present invention is to
provide a tuning device of the character set forth
that is capable of the extremely accurate and

simultanecus tuning of a number of clrcuxt ele-

ments.

- Still another ebject of the invention is to pro-
vide a tuning device of the stated type wherein
backlash is eliminated under conditions of both
manual and automatic tuning.

Yet another object of the invention is to pro-
vide a tuning device as set forth wherein com-

plete tuning accuracy is obtained without the.
‘50

use of costly, carefully machined parts.

A further object of the invention is to provide
a tuning mechanism of the stated type wherein
the automatic -tuning controls are readily ad-

justable by the user to condition the apparatus:

10

15

20

25

30

35

requiring the services of an expert serviceman,
or the use of aligning instruments. :

A still further object of the invention is to pro-
vide a tuning device embodying o novel stop-
carrying member that is mounted for step-by-
step rotation thereby to successively position the
stops to vary the carrier frequency to which the-
radio set will respond.

"These and other objects of the 1nvent10n and
the various features and details of the construc-
tion and operation thereof are hereinafter fully

set forth and described and shown in the accom-
panying drawings, in which:

Figure 1 is a view in perspective of a radio re-
ceiving set Incorporating a tuner of the present
invention; -

Figure 2 is a view in ‘perspective of a tuning
mechanism embodying the present invention, a -
portion of the base or mounting plate thereof
being broken away to better illustrate certain
details of the construction and operation thereof.

Figure 3 is a plan view of the mechanism

‘shown in Figure 2.

Figure 4 is a plan view of a novel, rota.ry stop
member and its associated linkage;

Figure 5 is & view similar to Figure 4, showing
the relative positions of the several parts at the
completion of an actuating stroke;

Figures 6 to 8 inclusive, illustrate successive
positions of a portion of the operating linkage;

Figure 9 is a diagrammatic view in plan illus-
trating operation of the essential parts of the
mechanism for effecting automatic tuning;

Figure 10 is & view in side elevation (enlarged)
of the rotary stop member; _

Figure 11 is a view in perspective looking up-

- ward at the lower face of the pivoted sector or
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linkage members shown in Figures 4 and 5;
Figure 12 is a diagrammatic view in- perspec-

tive of a portion of the manual operating mecha-

nism, a portion of which has been cut away to -

" petter illustrate certain features thereof;

45

- to select a certain set of desired stations without gs

Figure 13 is a diagrammatic perspective view
looking upward at the underside of the mecha-
nism {Ilustrated in Figure 12;

PFigure 14 is a diagrammatic operational view
in plan illistrating the essential parts of the
mechanism for effecting manual tuning; and -

Figures 15 and 16 are plan and perspective
views respectively, of parts of the mechanism for
indicating the station to which the receiving set
is tuned by the mechanism of the present inven-
tion.

The Hllustrated embodiment of the invention

‘comprises, in general, a three coil .inductance
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tuner having a single movable carriage to which
the core members of sald tuner are secured.
This carriage is moved by a lever pivoted inter~
mediate its ends and one end of said lever is in
driving relation with the carriage while the

other end is arranged to be actuated by any
suitable means, for example, a solenoid as in

the present case. It will be clear that the lever
may be actuated by other means, for example,
by force applied directly by a manual control.
"For the purpose of determining the extent of
" movement of the carriage, there is provided a
‘rotatable member or turret which carries a series
of adjustable stops arranged in equally spaced
radial relation around its periphery, and the
arrangement is such that actuation of the afore-
said lever by the solenoid serves both to move
the carriage and iever to one limit of their move-
ment and also to rotate the turret member so
as to bring its radial stops successively into po-
sition for engagement by said lever to prede-
terminedly position the same, suitable means
belng provided for urging the lever, from the
limit position to which actuated, back into en-
gagement with the particular stop then in oper-
ative position. Thus a different tuning position
of the carriage is effected for each actuation
of the pivoted lever.

In addition to the foregoing, the device com-
prises 2 manually operable member for effecting
a simple manual control of the carriage tuning

_position by varying the position of a particular

stop provided for the purpose on the rotary’

turret miember. This manusily operable mem-
ber may also be employed toc adjust any or all
of the other radial stops on sald rotary turret
‘member to condition or set-up the apparatus
for the automatic selection of predetermined
desired stations. Provision is also made for in-
dicating the station to which the set may be
tuned by both automatic or manual operation.

Referring now particulerly to the drawings,
there is illustrated in Figure 1 an automobile
radio recelving sot | employing a tuning device
or mechanism embodying the present invention
mounted &s & unit in the iower central portion
of the casing .2, with the various control elements
disposed as shown. In the particular embodi-
ment shown, the controls comprise a conven-
tional “off-on” volume control element 3, & piv-
oted switch-bar 4 for effecting automatic tuning
of the set, and a manual tuning knob §. A tuning
indicator dial is shown at §, and associated there-
with is a pointer T which is caused to move
transversely of the. dial § in response to the
tuning operations in a manner hereinafter more
fully described.

The dial 6 is armnged to indicate the tuning
position. of the set under both manusl and su-
tomatic conditions of operation, and to this end
is provided with suitable indicia,. such as, for
example, the frequency designations shown
thereon. It is a well recognized characteristic
of inductsnce tuning devices that the rate of
change of frequency is not uniform for equal
increments of core movement and in the pres-
ent embodiment this is compensated for by the
use of a non-linear scale. It should be borne in
mind that such compensation may be effected
in other ways, for example, by varying the de-
sign of one or more of the operating parts of
the device. ' If desired, the dial 8 may be of the

10

15

20

25

30

36

40

45

650

2,313,653

1942, and the device may be equipped with a
sultable switch for energizing the back light
only when the set is conditioned for manual
operation.

Referring now to the tuning mechanlsm per se,

‘and particularly to Figures 2 and 3 of the draw-

ings, it will be observed that the entire mechea-
nism is quite compact and easily handled, being
mounted on a base or plate 9 which makes it
possible to secure the mechanism as & unit within
the radio receiver casing 2 simply by providing

“one or more suitable brackets to which the base

or plate 3 may be secured.

The mechanism comprises a plurality of tun-
ing devices 10 for tuning the circuits of the
receiving set to select signals of different carrier
frequencies, By way of example only, as it will
be obvious that other tuning devices could be
employed, the tuning devices 10 are of the var-
iable inductance type, each comprising & coil I
and a powdered iron slug or core {2 adapted to
move into and out of its coil and thereby vary
its inductance. In the particular mechanism
shown, three such tuning devices [0-are provided
and of these, the central one Is shown without
a casing (Figure 3). The tuning devices 10 con-
stitute components of a radio receiving circuit
(terminals 13) and as this general type of radio
tuning is well known, it is neither necessary to
illustrate the radio circuit in detail nor to show
the connection of said tuning devices thereto.

The core 2 of each tuning device 10 is con-
nected at its forward or outer end, by means of
a screw or other suitable connector element {4,
to a carriage i§ which is mounted upon a pair
of spaced bars {6 and 17 for sliding movement
toward and away from the tuning devices {8.
These bars extend through suitable openings in
sald carriage and have their opposite ends suit-
ably fastened to upstanding flanges 18 and 1%
formed on the base plate 8.

As best shown in Figure 3 of the drawings, the
carriage 1§ is provided (at its lefthand end) with
a rearwardly extending leg 20 having at its ex-,
tremity a flange portion 21 which is apertured
to slidably receive the aforesaid bar 7. Disposed
adjacent and parzilel to the bar {7 is a rod 22 of
smaller diameter supported at spaced points along
its length by the flange {9 of the base plate § and
by the carriage flange 21. An expansible spring
23 is mounted upon the rod 22 and this spring

" reacts between the fixed upstanding flange {9 and
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novel edge and back lighted type shown and -

desscribed in copending application of Burion
and Nichol, Serig]l No. 434,952, filed March 16,
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the carriage flange 2! constantly to urge the
carriage i in the direction of or toward the tun-
ing devices {0 and the cores 12 thereof into their
coils I1.

Mechanism is provided for moving the carriage

15 outwardly against the action of its spring 23,

and also for effecting a step-by-step selection of
various stop elements which serve to fix the posi-
tion to which the carriage 15 and the connected
cores 12 are actuated with respect to the coils !
of the tuning devices 10 for each tuning position
of the device. Thus, as best illustrated in Fig-
ure 16, there-is secured to the side of the leg 20

" of the carriage 15 a depending plate or block 24
having an opening 28§ therein which is engaged - .

by the outer end 26a of a lever 26. This lever
26 is pivoted inftermediate its ends as at 27 (see
Figure 9), and has its other or opposite end
slidably connected by a pin and slot connection
to a yoke member 28, the sald yoke 28 having &
slot 28a¢ therein within which moves a pin 2§
carried by the said lever 28. The base end of
this yoke 28 is pivotally connected by means of 2
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pin 30 to a link 3t and this link 3{ in turn is
pivoted as at 32 to the underside of the base. plate
9 of the device. i

In the present case, actuation of the link 31 is
effected by means of a solenoid 32 having a core
34 which is drawn into the solenoid upon energi-
zation thereof. This core 34 at its outer end
carries a depending finger 35 which extends
through an opening in the base plate 9 and. is
engaged with the link 34 through an opening 36
therein (Figure 2). The core 34 is fixedly mount-
ed upon a rod or bar 31 which is slidably sup-
ported by & bracket 38, and a spring 39, mounted
on said rod 37 and acting between said bracket 38
and a washer 40 at the outer end of the rod, oper-
ates to return the core 34 to its extended posi-
tion upon deenergization of the solenoid 33.

In this connection, Figure 9,0f the drawings
illustrates the relative posltions of the lever 26,
yoke 28, link 3{ and finger 85 when the solenoid
83 is deenergized, whereas the relative positions
of these same parts when said solenoid 33 is ener-
gized are shown in Figure 4 of the drawings.

Thus, with the parts in their rest positions

shown in Figure 9, energization of the solenoid 83 -

by depression of the switch bar & actuates the
solenoid core 34 in the direction of the arrow
with the result that its finger 88 causes the link
31 to move in a clockwise direction about its pivot
32 to the position shown in Figure 4 thereby
simultaneously actuating the yoke 28 rearwardly
and in turn the lever 28 in a counterclockwise
direction about its pivot 21 into the relative posi-
tions shown in said Figure 4. This counterclock-

wise movement of the lever 28 in turn actuates

the block 24 forwardly in the direction indicated
by the arrow in Figure 9 thus moving the car-
riage 15 to its extreme forward limit of move-

ment against the force of the spring 33. On the

other hand, upon deenergization of the solenoid
33 the spring 38 operates to return the core 34
to its extended position and said core 34, at the
same time, operates through its finger 35 to re-
turn the link 81 and yoke 28 to their rest posi-
tions shown in Figure 9, while the spring 23
operates to move the carriage 15 and its cores 12
inwardly and also to move lever 28 in a clockwise
direction until an abutment 44 on the latter
engages one of a plurality of stop members 42
thereby predeterminedly limiting clockwise move-
ment of said lever 26 as well as inward movement
of the carriage 15 and the cores 12 with the result
that the devices 10 are adjusted to correspond
with a particular carrier frequency.

The several stops 42 are carried by a member 5
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cr turret 43 which is rotatably mounted at the ’

underside of the base plate 8 by means of a cen-
tral pin 43a. These stops 42 are in the form of
screw elements each comprising threaded stem
and knurled head portions 42a¢ and 42b, respec-
tively. The turret 43 is provided with a series of
radially extending equally spaced apart recesses
in which the stops 42 are positioned, and these
each have an inner portion 44 of a size sufficient
to permit of longitudinal movement therein of
the head portions 42b of the stops, and also have
a threaded outer portion 45 (see Figure 4) of re-
duced size to receive the threaded stem portions
42a of said stops, the threads.on the recess por-
tions 45 being arranged to mesh with the threads
on the said stems of the stops so that the latter
may be adjusted radially with respect to the turret
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43 merely by turning the heads 42b of said stops

in the appropriate direction. In order to hold

the stops 42 in the recesses of the turret with the 75

- which serves also as the pivot for the link 31.

o ’ 3
threads on their stems 42¢ properly meshed with
the threaded recess portions 45, there are pro-
vided relatively short lengths or spans of spring
wire 468 (see Figure 10) which overlie the stems
of the stops 42 and have their opposite ends
engaged under suitable projections 471 spaced
peripherally of the turret at points midway be-
tween the adjacent stop elements. As will be
clear from any one of Figures 4, 5 and 9, each of
the screws is intended to be adjusted ‘to project
a different distance from the turret, and thereby
select a different station by varying the ultimate
position of lever 26, and thence carriage 15.

- The turret 43 is rotated step-by-step in a coun-

“terclockwise direction with respect to Figure 2 of

the drawings so as to bring the stops 42 succes-

" sively into position for engagement by the afore-

said abutment 4§ on the lever 26. Rotation of
the turret in this manner is effected likewise
through . actuation of the solenoid core 34 when
the solenoid 32 is energized as aforesaid. To
this end there is provided what may be termed a
sector plate 48 and this plate 48 is mounted for
pivotal movement about the aforesaid pin -32
The
sector plate 48 is resiliently coupled to said link 31
by means of a spring 49 of sufficient strength so
that said plate 48 is actuated by movement of
sald link 81.

The sector plate 48 has a generally arcuate slot
50 formed therein and this slot is constructed
and arranged to engage successively a series of
upstanding pins 5! formed on each of the afore-
sald turret projections 47 and thereby rotate the
turret 43 in a step-by-step manner as herein-
after more fully set forth and described.

Referring now to Figures 4 to 8 of the draw-
ings, Figure 5 shows the relation of the mecha-
nism, including sector plate 48 and turret 43,
in their rest or deenergized solenoid position (cf.
Figure 9), and Figure 4 shows said parts in the

‘position to which actuated upon energization of

the solenold 33 (but hefore return of lever '26
agaihst stop 42), while Pigures 6, 7 and 8 illus-
trate diagrammatically the movements that take
place as the sector plate 48 moves from the rest
position in Figure 5 to the position in Figure 4
In the rest position of sector plate 48 just prior
to energization of the solenoid 33 shown in Figure
5, it will be observed that two of the pins 51 re-
side within the slot 50 and, to avoid confusion in
describing the operation thereof upon energiza-
tion of the solenoid 83, these two pins will be re-
ferred to as pin §$la and pin 51b, respectively,
as indicated in Figures 4 to 8 of the drawings.
Referring now to Figure 6, the sector plate 48
has started to move in a clockwise direction about
its pivot 82 in response to the pull of the solenoid
338 which is transmitted through the resilient cou-
pling 49. At this stage of movement of the plate
48 the turret 43 has not yet moved as the slot 50

- has merely moved a short distance relative to the

pin §ia without moving the latter. Also at this
stage (Figure 6) it will be seen that the other
or succeeding pin 5!b has been engaged by the
base portion of the slot 58, and. as rotation of
the plate 48 continues it carries. with it the said
pin §1b thereby causing the turret to begin its
rotary movement in a counterclockwise direction
as shown in Figure 7. At this same stage (Fig-
ure 7), rotation of the turret-43, as aforesaid,
causes the pin §la to move outwardly from the
slot 80 of plate 48 through an elevated or bridge
portion 52 formed therein outwardly adjacent
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said slot. This bridge 52 is most clearly illus-
trated in Figure 11 of the drawings,

In Figure 8, continued rotation of the plate 48
has moved the pin 5ib and turret 43 approxi-
mately one-half of the distance from the initial
position shown in Figure 5 toward the position
thereof at the completion of the operation shown

in PFigure 4. Also, it will be observed that the .

pin 5la has now moved substantially away from
the plate 48. In Figure 4 it will be observed
that the sector plate 48 has carried the pin 6ib
into the position occupied by pin 8fa prior to en-
ergization of the solenoid 33 thereby positioning
the turret 43 and another of its stop elements
42 for cooperative engagement by the lever 26
which, at the same time, has been actuated to
the extreme limit of its counterclockwise move-
ment by the link 31 and yoke 28 as aforesaid.
This cycle of operation, of course, is completed
substantially instantaneously upon energization
of the solenoid 33, and the result is a rapid step-
by-step successive selection of the various sta-
tions that the radio set is conditioned to receive.

Upon completion of the aforesaid operation -

" cycle and deenergization of the solenoid 33, the
sector plate 48 is returned in a counterclockwise

direction to the position shown in Figure 5 and

in the course of this return movement the said
plate 48 passes over the next of the pins §f and
engages the latter within its slot 58. To enable
the plate 48 to pass over succeeding pins 81 upon

its return movement, there is formed in the por-.

tion of the plate traversed by the pins an up-
wardly offset outwardly inclined ramp portion
53. This will be seen by reference to Figure 4
wherein the succeeding pin is designated Slc.

Referring again to the spring 49 that serves
to resiliently couple the sector plate 48 to the
link 31, as previously described, it is pointed out
that, in addition merely to providing an actuat-
ing connection for the plate 48, this spring 48
serves three added useful purposes in the device.
Thus spring 49 operates not only to reduce
stresses that would otherwise occur due to the
speed of movément of the solenoid core 34 and
the inertia of the turret 43, and to permit the
link 31 to continue its movement after the
plate 48 has reached the limit of its movement
until a stop 31a on said link moves into engage-
ment with the edge 48b of said sector plate 48
as shown in Figures 4 and 11, but functions also
to permit the sector plate 48 to be raised some-
what out of the plane of its rotary movement
to facilitate and permit the ramp portion 83 of
said plate 48 to pass over the next pin Sle and
engage the latter in its slot §0 upon return
movement of plate 48 in the manner previously
described.

By permitting the link 31 to continue 1ts rota-
tion after the plate 48 has reached the limit of

its travel as aforesaid, the turret and its particu--

lar stop element 42 is brought to and held in the

proper operative position & moment prior to the

time that the link 8! reaches its limit position
and the solenoid is deenergized.

Summarizing the foregoing operation, upon
energization of the solenoid 33 its core 34 is

actuated inwardly and the finger 35 carried

thereby moves the link 31.in a clockwise direc-
tion thereby actuating yoke 28 to move lever 26
in a clockwise direction and actuate the carriage
15 and its cores {2 to the limit of their outward
movement. This same movement of link 31
serves also to actuate sector plate 48 in a coun-

terclockwise direction, and the slot 5@ therein'
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cooperates with one of the pins 51 to move the

-turret 43 and one of its stops 42 in a clockwise
direction into a deflnite. position with respect

to the lever 26, so that upon deenergization of
the solenoid 33 and the return of the link 31,
yoke 28 and sector 48 to their rest positions,
the said turret stop 42 will be engaged by the
lug 41 on the lever 26 and thereby predeter-
minedly limit return movement of said lever 26.
Engagement of stop 42 with lug 41 also limits
inward movement of the carriage 15 and its
cores 12 with respect to their coils Il under the
action of the carriage spring 23, with the result
that the radio set is tuned to a signal of a par-
ticular carrier frequency.

Preferably a suitable switch (not shown) is
interposed between the switch bar 4 and sole-
noid 33 and it is desirable that this switch bhe
of the type that operates to mute the receiver
while it is being tuned. This may be done, for
example, by momentarily short-circuiting the
loudspeaker and, as switches of this type are well
known in the art, it is not necessary to illustrate
or describe the same.

As previously stated, in addition to the auto-

-matic tuning mechanism, there is provided a

manual control knob 5 operable to permit of

- continuous manual adjustment of the tuning de-

vices {0 through the whole of the frequency
band of the radio receiving set.

To this end the knob 5 is secured upon the
outer end of a shaft §5 which is in turn flexibly
connected to a shaft 56 that extends inwardly
of the tuning mechanism and has a friction
roller §7 of rubber or similar material secured
on the inner end thereof as shown in Figures 3
and 12 of the drawings, the said shaft being
journalled upon the base plate 9 by means of a
suitably formed plate 68. .

This friction roller 5§57 is adapted to engage
the knurled head of a particular screw stop ele-
ment 59 that is arranged upon and carried by
the turret 43 in the same manner as the previ-
ously mentioned stop elements 42 except that
the stop element 59 is disposed at an elevation
slightly above that of the said stops 42 (see Fig-
ure 10). Provision also is made for engaging
the roller 57 with the heads of the stops 42 as
hereinafter set forth.

In order that the head of the screw stops 42
and 59 may be engaged by the friction roller
57, an opening 60 is provided in the base plate
9 over]ying the turret 43 and the said roller 87
extends through this opening 60 as .shown in
Pigure 12.. Secured at one of its ends to the -
base plate 9 is a spring plate 61 the free end
portion of which supports the shaft 56 and nor-
mally holds it at an elevation so that the fric-
tion roller 51 thereon is held in spaced relation
above, and free from engagement with, the heads
of the screw stops 42 but at an elevation that
will permit said roller 51 to engage the head of
the special stop 59 with the required amount of
pressure to enable said stop §9 to be rotated

“and adjusted merely by rotating the knob B.

Adjustment of the plate 81 to this end, as well
as to correct for manufacturing tolerances, may
be accomplished by an adjusting screw 62 which
is threaded through said plate 61 .and arranged

‘to bear against the underlying base plate 9.

From the foregoing it will be seen that after
the turret 43 has been stepped (by energizing
solenoid 33) to the position shown in Figure 5
with the special screw top 58 disposed beneath
the friction roller 87 and in operative relation to
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the abutment 41 of lever 26, the set may be tuned
manually throughout its entire frequency band by
manuslly rotating the knob § in the appropriate
direction. This is shown diagrammatically in
Figure 14 from which it will be observed that
rotation of the friction roller 57 by means of the
knob § will operate to advance or retract the

5

- manner is very easily accomplished and can be

special stop §9 thus imparting a corresponding

movement to the lever 26 and thereby vary the
setting of the carriage (5 and the cores 12 with
respect to the coils §{ of the tuning devices 18.

Under both manual and automatic conditions
of operation backlash is eliminated, as all parts
are always maintained in firm contact with each
other, under the influence of the various springs.
‘This is possible because the device is of the abut-
ment type throughout, i. e., the final position of
the parts is always determined by each part
abutting against another under the positive pres-
sure of the springs.

As previously stated, provision is made for en-
gaging the roller 51 with the other stops 42 in
_order that the latter may be adjusted to condi-
tion the receiver to receive a predetermined de-
sired series of stations when automatically tuned

upon energization of the solenoid 33 by actuation -

of the switch bar 4, and to this end, as shown in
Figures 12 and 13 of the drawings, the free end
of the spring plate 61 is provided with spaced
projecting portions 63 which engage under a
bridge plate 64 through spaced openings 63

10

done by the owner or operator thereof without
the necessity of a special servicing operation.
For providing positive visible indication of the
tuning position under conditions of both auto-
matic and manual tuning of the set, a novel
mechanism is provided which is actuated through
direct mechanical linkage with the carriage plate
24 that is moved by the lever 26. As shown in
Figures 2, 15 and 16 of the drawings, secured
to the flange (9 of base piate 9 is the vertical
depending flange portion 67 of an angle member,
the horizontal portion 68 of which extends in-
wardly and above the base plate ¢ with sufficient
clearance between the two for travel of the car-
riage 15. Pivotally connected by a pin 68§ to this
portion §8 of the angle member is a bell crank 73,
one arm T{ of which extends outwardly to the

. carriage block 24 and is conneéted thereto by a

30

formed therein, the bridge plate 64 being secured E

in upstanding relation upon the base plate 8.
Now the shafts 55 and 56 are mounted upon
the base plate 9 in such manner that when pres-
sure is applied inwardly to the knob § the said
shafis, as well as the friction roller 57 and plate
61, are caused to move inwardly a short distance
_sufficient to engage the rearward edges of the
aforesaid projections 63 against the adjacent or
" rearward edge portions of the openings 68 in the
- bridge plate 64. As best shown in Figure 13 of
the drawings, these rearward edge portions of the
" openings 65 curve downwardly and provide cam
- surfaces 86 which, upon engagement thereof by
the rearward edges of the plate projection 63,
cause the plate 81 and friction roller §7 to be de-
flected downwardly a distance sufficient to cause
sald friction roller 57 to engage the heads of an
underlying one of the stops 42 with enough pres-
sure so that said stop 42 may be adjusted radially
of the turret 43 by rotation of the knob § in the
appropriate direction.

Thus it will be seen that each of the stops 42
may be brought into position beneath the roller
57 and the latter then engaged therewith by
pressing inwardiy on the knob § which may then
be rotated in the eppropriate direction to ad-
just that particular stop and consequently lever
26, carriage 15 and cores 12 to the position for

-receiving the station desired. Upon release of
pressure on the knob § the particular stop 42 will
remain in the position to which adjusted, and
when said stop is moved by solenoid 33 inte posi-
tion for cooperation with the abutment 4f on
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lever 26 under conditions of automatic tuning,

the receiver will be tuned to that station.

In this connection, it is pointed out that this
adjustment of the stops 42 is effected with the
receiving set in operation, and that the-lever 26
is moved by the rotation of each stop 42 until a
certain desired station is heard, the spring ele-
ments 88 serving to retain the stops 42 at the
positions or settings to which adjusted. Adjust-

70

ment and conditioning of the receiving set in this 75

pin 12 on said block which is slidably engaged in
a slot 13 In said arm, while the other arm 74 of
said bell crank 780 extends forwardly at right '

-angles to said arm T{, and has its extremity bi-,

furcated longitudinally as indicated at 75.

Overlying 'and arranged for relative sliding
movement longitudinally with respect to the arm
14 of the bell crank 10 is an elongated member 76
which, at its outer end, carries the pointer 7 and
at its inner end is provided with a longitudinal
slot 18 in which the bell crank pivot pin 69 is
slidably received. Also carried by and depend-
ing from the member 16 is a pin 19 which slid-
ably engages a slot 80 formed in the portion 68
of the angle member adjacent and along the for-
ward edge thereof.

Thus it will be seen that as the block 24 is
moved outwardly by lever 26 or inwardly by the
spring 23, the bell crank 70 is caused to pivot
counterclockwise or clockwise about its pin 6%
carrying with it the member 16 and causing the
pointer 1 to traverse the dial 6. Rotary motion
imparted to said bell crank 10 is converted into
substantially straight line movement of the
pointer 7 by the particular configuration of the
slot 80 which causes the member 76 to slide lon-
gitudinally relative to the bell crank arm 74 by

. virtue of the slotted connection thereof with the

pin €9, the bifurcation 15 at the extremity of said

‘bell crank arm 74 providing a recess or clearance

for pin 19 as the latter moves through the arcu-
ate mid-portion of its slot 80. Embracing the
pin 69 and extending outwardly and engaging

‘the arm T{ of the bell crank 10 at a point remote

from said pin is a spring member 81 which serves
to urge the edge of the slot 73 in said arm 71 into
contact with the pin 68 on the block 24 and
thereby eliminate backlash resulting from too
great a tolerance or looseness therebetween.

As previously stated herein the device may be
equipped with a suitable switch for energizing a
light (not shown) only when the mechanism is
positioned for manual tuning thereof by the knob
5. As shown in Figures 4 and 5, this switch may
comprise a suitably insulated spring element 82
fixed to the base plate 8 by a rivet or the like 83
and having. a portion arranged to underly the
lower surface of the turret 43. Secured upon
the underface of the turret 43 is a grounded con-
tact 84 positioned so as to engage the spring ele-
ment 82 and close the circuit therethrough only
when the special screw stop 59 is positioned for
ceoperation with the lever 26 in the manner
aforesaid.

From the foregoing it will be seen that the
present invention provides a compact, unitary




6

tuning device of the mechanical type that is
capable of both automatically and manually tun-
ing with extreme accuracy a number of elements

. in a radio circuit without limitation as to the

number of tuned stages employed. Too, the in-
vention .provides a novel construction and ar-
‘rangement of parts whereby the automatic tun-
ing controls can be readily and quickly adjusted
by the user to condition the apparatus to select a
particular set or series of stations without the
necessity of having this done by an experienced
serviceman, as in the past. This invention is
further characterized by its complete tuning ac-

curacy through elimination of backlash, and this -

has been accomplished in the present construc-
tion without the use of costly and precision ma-
, chined parts.

While a particular embodiment of the inven-
tion has herein been illustrated and described, it
is not intended that the invention be limited to
such disclosure but that changes and modifica-
tions may be made therein and thereto within
the scope of the annexed claims.

We claim: i

1. In a tuning device for radxo apparatus in-
corporating an adjustable tuning element, a
first movable member operatively connected with
said tuning element and actuable to adjustably
position the same, a second movable member
carrying a plurality of stops arranged for indi-
vidual cooperation with said first movable mem-
ber to stop the same and the tuning element at
various predetermined positions, one of said stops
normally being positioned to cooperate with said
first movable member, mechanism for simultane-
ously moving the first movable member out of
cooperative relation with the stops of the second
movable member and for moving said second
member to bring another stop into position for
cooperation with said first movable member, and
means operative independently of said mecha-
nism for returning the first movable member
into cooperative relation with said other stop.

2. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a
movable member operatively.connected with said
tuning element and actuable to adjustably posi-
tion the same, a rotary element carrying a plu-
rality of stops arranged for individual coopera-
tion with said movable member to stop the same
and the tuning element at various predetermined
positions, said stops being adjustable with re-
spect to said rotary element and one of said stops
being positioned to cooperate with said movable
member, mechanism for simultaneously actuat-
ing the movable member out of cooperative rela-
tion with the stops of said rotary element and
for rotating said rotary element to bring an-
other stop into position for cooperation with said
movable member, means for returning the mov-
able member into cooperative relation with said
other stop, and mechanism operable to indi-
vidually adjust the stops with respect to the ro-
tary member.

3. In a tuning device for radlo appa.ra.tus ln-
corporating an adjustable tuning element, a piv-
oted member having one end,operatively con-
nected with said tuning element and actuable to
adjustably position the same, a rotatable mem-
ber carrying a plurality of spaced peripherally
disposed stops arranged for individual coopera-
tion with said pivoted member to stop the same

and the tuning element at various predetermined

positions, one of said stops normally being posi-
tioned to cooperate with the pivoted member,
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mechanism for simultaneously actuating said
pivoted member out of cooperative relation with’
the stops of sald rotatable member and for mov-
ing the rotatable member to bring another stop
into position for cooperation with the pivoted
member, and means for returning said pivoted
member mto cooperative relation with said other
stop.

4, In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a
pivoted lever having one end operatively con-
nected with said tuning element and actuable to
adjustably position the same, a rotatable disk
carrying a plurality of spaced circumferentially
disposed stops arranged for individual cooper-
ation with said pivoted lever to stop the same
and the tuning element at various predetermined
positions, said stops being adjustable relative to
the rotatable disk and one of said stops normally
being positioned to ccoperate with the pivoted
lever, mechanism for simultaneously actuating
sald pivoted lever out of cooperative relation with
the stops of said rotatable disk and for moving
the rotatable disk to bring asnother stop into
position for cooperation with the pivoted lever,
means for returning said pivoted lever into co-
operative relation with said other stop, and
mechanism operable to individually adjl}st the
stops with respect to the rotary disk.

5. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected
with said tuning element and actuable to adjust-
ably position the same; & member mounted for
rotation adjacent said lever and carrying a plu-.
rality of stops disposed about its periphery, said

-stops being arranged in turn to individually co-

operate with the lever to stop the same and the

tuning element at various predetermined posi-

tions and one of said stops normally being posi-
tioned for cooperation with said lever, mecha-
nism for simultaneously swinging the lever away
from said member out of cooperative.relation
with the stops thereon and for rotating the
member to bring another of said stops into posi-
tion for cooperation with sald lever, and means
for returning said lever into contact with said

~ other stop.
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- 8. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected
with said tuning element and actuable to adjust-
ably position the same, a disk member mounted
for rotation adjacent said lever and carrying a
plurality of radially adjustable stops circumfer-
entially thereof, said stops being arranged in turn
to individually cooperate with the lever to stop
the same and the tuning element at various pre-
determined positions and one of said stops nor-
mally being positioned for cooperation with said
lever, mechanism for simultaneously swinging
the lever away from sald disk out of cooperative
relation with the stops thereon and for rotating
the disk to bring another of said stops into posi-
tion for cooperation with said lever, means for
returning the lever into contact with sald other
stop, and mechanism operable to individually ad-
Jjust the stops radially with respect to the disk.

7. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever operatively connected with sald tun-
ing element and actuable to adjustably positfon
the same, & disk carrying a plurality of stops ar-
ranged peripherally thereof and each extending
a predetermined distance therefrom, sald disk



2,313,653

being mounted for rotation adjacent sald lever
to position said stops successively for coopera-
tion with the lever to stop the same and the tun-
ing element at various predetermined positions
and one of said stops normally being positioned
for cooperation with said lever, mechanism for

. swinging the lever away from said disk out of
" cooperative relation with the stops thereon and
for rotating the disk to bring the succeeding stop
into cooperative relation with said lever, and
resilient means for refurning the lever into co-
_operative engagement with said succeeding stop.
8. In a tuning device for radio apparatus in-

" corporating an adjustable tuning element, a first
movable member operatively connected with said
tuning element and actuable to adjustably posi-
tion the same, a second movable member carry-
ing a piuiality of stops arranged for individual
cooperation with said first movable member to

stop the same and the tuning element at various ¢

predetermined positions, one of said stops nor-
mally being positioned to cooperate with said
first movable member, mechanism for moving the
first movable member out of cooperative relation
with the stops of the second movable member,
a pivoted plate actuable by said mechanism oper-
able to engage said second member to bring an-

_ other stop into position for cooperation with said
first movable member, and means for returning
the first movable member into cooperative rela-
tion with said other stop. ’

[~
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ment and actuable toadjustably position thesame,
a disk carrying a plurality of stops arranged pe-
ripherally thereof and each extending a prede-
termined distance therefrom, said disk being
mounted for rotation adjacent said lever to posi-
tion said stops successively for cooperation with
the lever to stop the same and the tuning ele-
ment at various predetermined positions and one
of said stops normally. being positioned for co-
operation with said lever, means for swinging the .
lever away from said disk out of -cooperative
relation with the stops thereon, a plurality of
drive elements carried by said disk, a pivoted
plate actuable by said mechanism operable to
engage one of said-drive elements and move the
rotating disk to bring the succeeding stop into
cooperative relation with said lever, and resilient
mesans. for returning the lever into cooperative
engagement with said succeeding stop. '
12. A tuning device for radio apparatus incor-

-porating an adjustable tuning element, a pivoted

lever operatively connected with said tuning
element and actuable to adjustably position the
same, a disk carrying a plurality of adjustable

‘'stops arranged peripherally- thereof and each

extending a predetermined distance therefrom,
said disk being mounted for rotation adjacent
said lever to position said stops successively for

- cooperation with the lever to stop the same and

30

9. A tuning device for radio apparatus incor- .

. porating an adjustable tuning element, a pivoted
‘lever operatively connected with said tuning ele-
ment and actuable to adjustably position the
same, & disk carrying a plurality of stops ar-
1anged peripherally thereof and each extending
a predetermined distance therefrom, said disk
being mounted for rotation adjacent said lever
to position said stops successively for cooperation

with the lever to stop the same and the tuning .

element at various predetermined positions and
one of said stops normally being positioned for
_-cooperation with said lever, means for swinging
the lever away from said disk out of cooperative
relation with the stops thereon, a pivoted plate
. actuable by said means operable to engage and
rotate the disk to bring the succeeding stop into
cooperative relation with said lever, and resilient
means for returning the lever into cooperative
engagement with said succeeding stop.

10. In a tuning device for radio apparatus
incorporating an adjustable tuning element, a
first movable member operatively connected with
said tuning element and actuable to adjustably
position the same, a. second movable member
carrying a plurality of stops arranged for indi-
“vidual cooperation with said first movable mem-
ber to stop the same and the tuning element at
various predetermined positions, one of said stops
normally being positioned to cooperate with said
first movable member, mechanism for moving
the first movable member out of cooperative re-
lation with the stops of the second movable mem-
ber, a plurality of drive elements carried by sald
second movable member, & pivoted plate actuable
by said mechanism aperable to engage one of said
drive elements and move the said second member
to bring another stop into position for cocpera-
“tion with said first movable member, and means
for returning the first movable member into co-
operative relation with said other stop.
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the tuning element at various predetermined po-
sitions and one of said stops normally being posi-
tioned for cooperation with said lever, means for
swinging the lever away from said disk out of
cooperative relation with the stops thereon, a
pivoted plate actuable by said means operable
to engage and rotate the disk to bring the suc-
ceeding stop into cooperative relation with said
lever, resilient means for returning the lever into
cooperative  engagement with said succeeding
stop, and means operable at will for individually
adjusting the stops with respect to said disk.

13. A tuning device for radio apparatus in-

-corporating an adjustable tuning element, a piv- -

oted lever operatively connected with said tun-

-ing element and actuable to. adjustably position

the.same, a disk carrying & plurality of adjust-
able stops arranged peripherally thereof and
each extending a predetermined distance there-
from, said disk being mounted for rotation adja-

‘cent said lever to position said stops successively

for cooperation with: the lever to stop the same

.and the tuning element at various predetermined

positions and one of said stops normally being
positioned for cooperation with said lever, mech-
anism for swinging the lever away from said disk

~ out of cooperative relation with the stops there-

on, 2 plurality of drive elements carried by said
disk, a pivoted plate actuable by said mecha-

- nism operable to engage one of sald drive ele-
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11. A tuning device for radio apparatus incor- '

porating an adjustable tuning element, a pivoted
lever operatively connected with said tuning ele-

:

7%

ments and move the rotating disk to bring the
succeeding stop into cooperative relation with
said lever, resilient means for returning the lever
into cooperative engagement with said succeed-
ing stop, and means operable at will for individ-
ually adjusting  the stops with respect to said
disk.

14. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected -
with said tuning element and actuable to ad-
justably position the same, a disk carrying a plu-

.rality of stops each extending a predeﬁermined

distance therefrom, said disk being mounted for-
step-by-step rotation adjacent the other end of
said lever to position sald stops successively for
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cooperation with said lever to'stop the same and
the tuning element at various predetermined
positions, a plurality of drive means carried by
the disk; mechanism actuable to swing the lever
away from said disk out of cooperative relation

with the stops thereon, said mechanism includ-’

ing means operable upon each actuation of the
mechanism to engage one of said drive means
on the disk and bring a succeeding stop into co-
operative relation with said lever, and means for
returning the lever into contact with said suc-
ceeding stop, .
15, In s tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected
with said tuning element and actuable to ad-
Jjustably position the same, a disk carrying a
plurality of stops each extending a predetermined
distance therefrom, said disk being mounted for
step-by-step rotation adjacent the other end of
said lever to position said stops successively for
cooperation with said lever to stop the same and
the tuning element at various predetermined

positions, a plurality of drive means carried by

the disk, mechanism actuable to swing the lever
away from said disk out of cooperative relation
with the stops thereon, said mechanism including
means operable upon each actuation of the
mechanism to engage one of said drive means
on the disk and bring a succeeding stop into ¢o-
operative relation with said lever, means for re-
turning the lever into contact with said succeed-
ing stop, and means operable to return- said
mechanism to rest position ready for reactuation
after each actuation thereof.

. 16. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a first
movable member operatively connected with said
tuning element and actuable to adjustably posi-
tion the same, & second movable member carry-
ing a plurality of stops arranged for individual
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" cooperation with said first movable member to

stop the same and the tuning element at various

predetermined positions, one of said stops nor-

mally being positioned to cooperate with said first
movable member, drive means carried by sald
second movable member, mechanism for moving
the first and second movable members including
a pair of resiliently coupled link elements, one of
said link elements being in driving relation with
said first movable member and operable to move
the same out of cooperative relation with the
stops of the second member and the other of
sald link elements being arranged to engage the
drive means on sald second member and rotate
the same to bring another stop into cooperative
relation with the first movable member, means
in driving relation with one of said link elements
for actuating the same, and means for returning
the first movable. member into cooperative en-
gagement with said other stop.

17, In a tuning device for radio apparatus in-
corporating an adjustable tuning element, & piv-
oted lever having one end operatively connected
with said tuning element and actuable to adjust-
ably position the same, & member mounted for
rotation adjacent said lever and carrying & plu-
rality of stops disposed about its periphery, said
stops being arranged in turn to individually co-
operate with the lever to stop the same and the

tuning element at various predetermined posi- -

tions and one of said stops normally being posi-
tioned for' cooperation with said lever, a plu-
rality of drive pins carried by sald disk, mecha-
nism operable to swing the lever away from the
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disk out of cooperative relation with the stops
thereon, a pivoted plate actuable by said mecha-
nism and having oscillatory motion deflning a
drive stroke and a return stroke upon each actu-
ation thereof, and said plate having an opening
therein arranged during the drive stroke of the
plate to engage one of the drive pins on the disk
and rotate the latter to bring another stop into
cooperative relation with said lever, and means
for returning the lever into cooperative engage-
ment with sald other stop.

18. A construction as claimed in claim 17
wherein the pivoted plate is provided with an off-
set portion forming a clearance constructed and
arranged to permit the drive pin engaged and
actuated during the driving stroke of said plate
to escape from the opening in the plate during
the return stroke of said plate. )

19, A construction as claimed in claim 17
wherein the pivoted plate is provided with a ramp
portion operable during a return stroke of the
plate to guide and position the succeeding drive
pin in the opening in the plate for engagement
and actuation thereby upon subsequent actuation
of said plate. .

20. A construction as claimed in claim 17
wherein the pivoted plate is provided with an
offset portion and a ramp portion adjacent the
opening therein, said offset :and ramp portions
being operable during the return stroke of said
plate respectively to permit the drive pin en-
gaged and actuated during the drive stroke of
the plate to escape from said opening and to
permit -passage of the succeeding drive pin intc
the opening for engagement and actuation by
the plate during the next driving stroke thereof.

21. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a first
member operatively connected with said tuning
element and actuable to adjust the same, & sec-
ond member carrylag a plurality of stops adapt-
ed individually to cooperate with said first mem-
ber, .drive means for actuating the first member
away from said second member and the stop
thereon, means for returning said drive means
to its original position after actuation of said
first member, means operative independently of
said drive means for moving the first member
back into contact with one of said stops, and a
lost-motion connection between said drive means
and said first member operable to permit the first '
member to be returned different distances than
said drive means and free from interference with
the full return of the latter to its original posi-
tion.

~22. A construction as claimed in cla’m 3 where-
in the actuating mechanism comprises a first
link mounted for pivotal movement around &
fixed point, a second link adapted to be driven
by said first link and having an elongated aper-
ture therein, connecting means carried by the
first link slidably engaging the aperture in said
second link, an actuator including an armature
having a driving connection with said first link,
and means for returning said armature to its
original position after each actuation of the
drive means. )

23. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a mov-
able member operatively connected with said ele-
ment and actuable to adjust the same, a disk
mounted for rotation adjacent sald member, &
plirality of stop elements carried by said disk
in threaded relation therewith and each of said
stops being arranged to extend a predetermined
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distance radially outward from the disk for in-

dividual cooperation with the movable member-

to stop the same and the tuning element at var-
ious predetermined preselected positions, means
for effecting step-by-step rotation of sald disk
to position said stops successively in cooperative
relation with said movable member, and ‘means
engageable with said stops when positioned for

cooperation with the movable member operable .

manually to project or retract the stops radiaily
" with respect to the disk and thereby selectively
predetermine the positions in which the movable
member will be stopped.

24, In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a mov-
able member operatively connected with said
element and actuable to adjust the same, a disk
mounted for rotation adjacent said member, a

9

disk and one of sald stops normally being po-

_sttloned to cooperate with the: pivoted lever,

mechanism for simultaneously actuating said piv-
oted lever out of cooperative relation with the
stops of said rotatable disk and for moving the
rotatable disk to bring another stop into po-
sition for cooperation with the pivoted lever, -
means for returning said pivoted lever into co-

.. operative relation with said other stop, and

10

" plurality of stop elements carried by said disk

in threaded relation therewith and each of said
stops being arranged to extend a predetermined
distance radially outward from the disk for in-
dividual cooperation with the movable member
to stop the same and the tuning element at var-
ious predetermined preselected positions, means
for effecting step-by-step rotation of said disk
‘to position said stops successively in cooperative

relation with sdaid movable member, and means

engageable with said stops when positioned for
cooperation with the movable member operable
manually to project or retract the stops radially

with respect to the disk and thereby selectively"

predetermine the positions in which the movable
member will be stopped, said means normally
overlying said disk out of contact with most of the
stops thereon and being actuable into contact
with sald stops individually for adjusting the
same as the stops are positioned for cooperation
with said movable member.

25. In a tuning device for radio apparatus in-

corporating an adjustable tuning element, a first -

movable member operatively connected with said
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tuning element and actuable to adjust the same,

a second movable member carrying o plurality
of stops arranged for individual cooperation with
said first movable member to stop the same and
the tuning element at various predetermined po-
sitions, one of said stops normally being posi-
tioned to cooperate with said first movable mem-
ber and one of said stops being disposed at a
level above the other stops, mechanism for simul-
taneously moving the first movable member cut

of cooperative relation with the stops of the sec-

ond movable member and for moving sald second
member to bring another stop into position for
cooperation with sald first movable member,
means for returning the first movable member
into cooperative relation with said other stop, and
means arranged normally to engage the one stop
disposed at a level above the other stops when
said one stop is positioned for cooperation with
its first movable member, sald means being op-
erable manually to adjust said one stop end vary
the position of the tuning element for manual
tuning of the device.

-26. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected
with said tuning element and sctuable to ad-
justably position the same, a rotatable disk carry-
ing a plurality of circumferentially disposed stops

.arranged for individual cooperation with said
pivoted lever to stop the same and the tuning
elemhent at various predetermined positions, sald

mechanism operable- to individually adjust the

" stops with respect to the rotary disk, saild means

normally overlying said disk out of coritact with
most of the stops thereon and being actuable
into ‘contact with said stops individually for ad-
justing the same as the stops are positioned for
cooperation with said movable member.

27. In a tuning device for radio apparatus
incorporating .an -adjustable tuning element, a
pivoted. lever having one end operatively con-
nected with said tuning element and actuable
to adjustably rosition the same, a rotatable disk
carrying a plurality of circumferentially dis-
posed stops arranged for individual cooperation
with said pivoted lever to stop the same and the
tuning element at various predetermined posi-
tions, said stops being adjustable relative to the
rotatable disk and one of said stops normally
being positioned to cooperate with the pivoted
lever, one of said stops being disposed at a level
above the other stops, mechanism for simulta- -
neously actuating said pivoted lever out of co-
operative relation with the stops of said rotat-
able disk and for moving the rotatable disk and
for moving the retatable disk to. bring another
stop into position for cooperation with the pivoted
lever, means for refurning sald pivoted lever into
cooperative relation with sald other stop, and
means arranged normally to engage the one stop
disposed at a level above the other stops when
said one stop is positioned for cooperation with
the first movable member, saild means being op-
erable manually to adjust said one stop and
vary the position of the first movable member
and the tuning element for manual tuning of .

5 the device.

28. In g tuning device for radio apparatus in-
corporating an adjustable tuning element, a piv-
oted lever having one end operatively connected
with said tuning element and actuable to ad-
Justably position the same, a rotatable disk carry-

" ing a plurality of circumferentially disposed stops

60

stops being adjustable relative to the rotatable 75

arranged for individual cooperation with said
pivoted lever to stop the same and the tuning .
element at various predetermined positions, said
stops being adjustable relative to the rotatable -
disk and one of sald stops Xormaily being po-

_sitioned to cooperate with the pivoted lever, one

of said stops being disposed at a level above the
other stops, mechanism for simultaneously ac-
tuating said pivoted lever out of cooperative re-

-lation with the stops of said rotatable disk and

for moving the rotatable disk to bring another -
stop into position for cooperation with the piv-
oted lever, means for returning said pivoted le-
ver intb cooperative relation with said other stop,
and means arranged normally to engage the one
stop disposed at a level above the other stops
when-said one stop iIs positioned for cooperation:
with the first movable member, sald means being
operable manually to adjust said one stop and
vary the position of the flrst movable member
and the tuning element for manual tuning of the
device, and sald means being actuable into con-
tact with the other stops when positioned for
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cooperation with said lever thereby to adjust said
other stops.

29. In a tuning device for radio apparatus in-
corporating & tuning element capable of bhoth
manual and automatic adjustment, a movable
member operatively connected with said element
and actuable to adjust the same, en element car-

rying a plurality of stops extending therefrom

and each adapted to cooperate with said member
‘to position the same, said stops further being ad-
justable with respect to said stop-carrying ele-
ment to vary their extension therefrom, drive
means for said moveble member cooperating with
certain of said stops to automeatically and sclec-
tively position said member, one of gaid stops be-

ing adapted to vary the position of said movable -

member under the manual condiiion of operation,
and means including & manual control movable
between two positions and adjustabie in each, ad-

" justment of said control when in one position
serving to actuate said manual tuning stop, and
adjustment when in the other position serving to
vary the e'xtension of the automatic posltiomng
stops.

30. A construction as claimed in claim 29
wherein the stops are in threaded engagement
with the element and the manusl control com-
prises a rotatable friction element engageable
with said stops to rotate and thereby adjust the
same.
~ 31, For a radio tuning device capable of both
automaiic and manual control, & rotatable disk
carrying a plurality of stops each in turn adapted
when in operative position to determine the tun-
ing position of said device, said stops comprising
screw elements in threaded engagement with said
disk with their longitudinal axes lying on sub-
stantially radial lines thereof, means for efiecting
step-by-step rotation of sald disk, one of said
stops lying at & different elevetion than the
others of said stops, & manually rotatable fric-
ticn element mounted for movement toward and
sway from said disc and adapted to engage said
stops to rotate and thereby vary the radial ex-
tension thereof from said disk, and resllient
means normelly urging said friction element
away from said disk, said friction element heing
arranged normally to engage the stop of diffierent
elevation when in operative position toc effect
manual control of said tuning element, end said
iriction element being engageable with the others
of said stops when in operative position to very
-their redial extension from said disk upon move-
ment of the friction element toward the disk
against the action of sald resilicnt means.

32. In & tuning device for radio epparatus In-
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corporating an adjustable tuning element, a
member operatively connected with said tuning
element and actuable to adjust the same, & disk
carrying & plurality of stops each extending a dif-
ferent distance therefrom, said disk being mount-
ed for step-by-step rotation adjacent said mem-
ber to position each of said stops for individual
cooperation with the member to stop the same
and the tuning element at various predetermined
positions, means for simultaneously moving said
member away from the disk and for rotating said
disk to bring another stop into cooperative rela-
tion with the member, means for returning said
member into contact with said other stop, and
manusally operable means arranged for cocpera-
tion with at least one of said stops when posi-
tioned to cooperate with the member thereby to
vary the extension of said stop from the disk and
provide manual centrol of the tuning element by
varying the position of said member.

33. In a tuning device for radio apparatus in-
corporating an adjustable tuning element, means
operatively associated with said element for ad-
justing the same and including a plurality of
stops arranged individually to cocperate with
said tuning element to stop the same at various
predetermined positions, actuating mechanism
operable simultaneously to actuate said means
end the tuning element assoclated therewith snd
to cooperatively position one of said stops, means
for returning said mechanism to rest p[osition
after each actuation thereof, and measns opera-
tive independently of said actuating mechanism
for returning the tuning element to & predeter-
mined rest position after actuetion thereof by
said mechanism.

34. In a tuning device for radio apparatus in-
corporating an adjustable tuning clement, means
operatively assoclated with sald element for ad-
justing the same and including & movable mem-
ber and & plurality of stops arranged individuslly
to cooperate with said member to stop the same
and the tuning element at various predetermined
positions, actuating mechanism operable simul-
taneously to actuate said means and the tuning
element associated therewith and to cooperative-
ly position one of said stops, means for returning

* said mechanism to rest position after each actua-
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tion thereof, and means operative independently
of the mechanism for returning the member and
the tuning element to a predetermined rest posi-

-tion after each actuation thereof.
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