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This invention relates to tuning devices for 
radio receivers, and refers particularly to the so 
Called automatic tuning Whereby a radio receiver 
may be quickly and accurately tuned to any one 
of a predetermined number of broadcasting sta 
tions. 

Heretofore, several different types of automat 
iC tuning apparatuses have been proposed and 
used, but it nearly all instances, the mecha 
inism has been complicated and consequently, the 
tuning devices Were so costly as to preclude their 
use on the leSS expensive receivers. 

It is therefore an object of this invention to 
provide an automatic tuning device for radio 
receivers which is sufficiently simple in construc 
tion to permit its being used on cheaper sets. 
Another object Of this invention is to provide 

a tuning device of the character described which 
is permanently accurate, and in Which the in 
dividual station Selectors may be quickly and 
easily adjusted. 
Another object of this invention is to provide 

a tuning device of the character described where 
in a Uniform inaitial adjustment of any one of 
a number of Station Selectors, Such as a partial 
turn through the same number of degrees of 
rotation of individual station selector buttons 
or knobs, at all times quickly and accurately 
tunes the receiver to the station which the chosen 
button or krob represents. 
Another object of this invention is to provide 

means for automatically effecting the return of 
any previously actuated Station selector to its 
in operative position during actuation of any one 
chosen selector. 
Another object of this in Vention is to provide a, 

so-called automatic tuning device for radio re 
ceivers that may be easily and quickly rendered 
ineffective to permit normal and customary man 
ulai control of the receiver. 

Another' object of this invention is to provide 
means wherely the receiver is rendered inaudi 
ble during each setting of the receiver. 
With the above 2; d. other objectS in view which 

will appear as the description proceeds, this in 
wention resides in the novel construction, com 
bination and arrangenient of parts substantially 
as hereinafter described, and more particularly 
defined by the 2ppended claims, it being under 
stood that such changes in the precise embodi 
Innent of the hereindisclosed invention may be 
made aS conne Within the Scope of the claims. 
The accorpanying dra Wings illustrate two 

complete examples of the physical embodiment 
of the invention constructed in accordance With 
the best modes so far devised for the practical 
application of the principles thereof, and in 
which: 

Figure 1 is a front View of a tuning apparatus 
constructed in accordance with this invention, 

1938, Seria; No. 225,06 
(CE. 250-20) 
parts thereof being broken away and in section; 

Figure 2 is a cross sectional view taken through 
Figure i on the plane of the line 2-2; 

Figure 3 is a back view of the tuning appa 
ratus; 
Figure 4 is a detail perspective view, illustrat 

ing the manner in which the individual station 
Selectors are held in their operative positions 
and have their limits of motion defined; 
Figure 5 is a croSS Sectional view taken through 

Figure 3 on the plane of the line 5-5; 
Figule 8 is a Cross Sectional view taken through 

Figure i on the plane of the line 6-6; 
Figure 'i is a view similar to Figure 1, illus 

tirating a slightly modified embodiment of the 
invention; and 

Figure 8 is a cross sectional view taken through 
Figure On the plane of the line 8-8. 

Referring now particularly to the accompany 
ing dra Wings in Which like numerals indicate like 
ga, "tS, the numeral is designates the tuning ele 
Inent of a radio receiver, Such as a variable con 
densei, Which, as is customary, has a movable 
element moulted on a rotatable shaft 8. 
Mounted in juxtaposition to the rotatable shaft 

6 and guided for linear movement transversely 
of the axis of the shaft is a comb-like mem 
ber 2. This comb-like member 2 preferably is 
formed as a sheet metal stanping and is guided 
for linear movement along a fixed path by Screws 
or studs 3 threaded in a Supporting plate 9 and 
disposed in longitudinal slots f formed in the 
comb-like member. 
A cable , having its medial portion coiled 

about a pulley Or friction. Wheel 2 fixed to the 
Shaft. 6, and having its ends attached to the 
ends of the comb-like member 2, provides a 
driving connection between the shaft 6 and the 
member 7 whereby linear movement of the mem 
ber 7 is translated into tuning rotation of the 
shaft 6. A tension Spring 3 interposed between 
One end of the cable and the adjacent end of 
the member 2 holds the cable taut. 
The teeth is of the comb-like member have 

Substantial Space therebetween and provide abut 
Irients against Which pushers 5 carried by the 
Station Selectors 6 press to move the member 

in one direction. A spring 7 yieldingly draws 
the meinber in its opposite direction and nor 
mally holds the same in a predetermined posi 
tion at Which the tuning element 5 is at one limit 
of its adjustment. 
The Spring has one end attached to the 

Enember and its other end connected to a 
manlially SWingable arm 8 which, as best shown 
in Figure 3, has two diametrically opposite po 
Sitions of adjustment. A lever I provides means 
for actuating the arm 8. 

In the full line position of this arm, shown 
in Figures l and 3, it holds the spring 7 under 
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tension so that the tuning device is set for auto 
matic control. In its dotted line positions shown 
in Figures 1 and 3, the arm 8 releases the ten 
Sion on the spring so that manual adjustment 
of the tuning element by means of a knob 9 or 
its equivalent may be effected without interfer 
ence from the automatic control. 
The manually operable station selectors 6 are 

all supported from the plate 9, and each com 
prises a fixed bushing 20 carried by the plate 
9, in which a shaft 2 is rotatably mounted. On 
the outer end of the shaft 2 f, a button 22 is se 
cured, which bears against the front of the bush. 
ing 20 and holds the shaft 2 against inward 
movement. Outward movement of the shaft 2 
is prevented by the engagement of a pin 23 fixed 
radially in the shaft 2 with the inner face 24 
of the bushing 20. 
The knob or button 22 has its front hollowed 

out to receive a removable cap or insert 25 on 
which the call letters of a broadcasting station 
may be delineated directly, or it may be trans 
parent to permit a disc bearing the call letters 
and positioned inside the cap or insert to be 
Visible. 
The pusher 5 consists of a pin mounted in 

a hole 26 passing diametrically through the inner 
end portion of the shaft 2. It is held in any 
desired position of adjustment by a screw 27 
threaded in a bore through the shaft 2 and 
having its inner end bearing against the pin 
which constitutes the pusher. 
A light spring 28 having one end attached to 

the shaft 2 and its other end connected to a 
lateral extension 29 on One end of the pusher 
pin 5 yieldingly dra WS the pusher pin at all 
times to a position of maximum throW. 
The pusher pins 5, as Stated hereinbefore, are 

arranged to bear against the teeth 4 of the 
comb-like member. In setting any station Se 
lector, the tuning element is first manually 
turned to its limit of rotation opposite that t0 
ward which the spring fT tends to turn the tun 
ing element to carry the comb-like member to 
its position at which its teeth are spaced the 
maximum distance from their respective selec 
tors. The chosen selector is then turned to its 
operative position where it is releasably held by 
means to be later described, and at which posi 
tion its pusher pin lies perpendicular to the comb 
tooth. The set screw 27 is then loosened, which 
permits the pusher pin to be propelled into en 
gagement with the comb tooth by its spring 28. 
The station desired is then tuned in manually 

by means of the knob 9 which moves the comb 
iike member in the direction it is urged by the 
spring 7 and thus causes the pin 5 to be car 
ried to its proper position of adjustment by the 
tooth, where it is then Secured by the set Screw 
2 while firmly holding the knob 9. 

Hence, it will be seen that as the pusher pin 
5 is moved against the action of its Spring 28 
When turning the manual tuning means to the 
desired Setting, the pusher pin 5 will be exactly 
in its correct position and upon tightening of the 
ScreW 27, all Subsequent actuations of that par 
of its spring a distance necessary to turn the 
ticular station selector to its operative position 
tuning element to the position at which the de 
sired station is tuned in. 
One of the advantages of this construction is 

that all lost motion and play between the sta 
tion selectors and the tuning element is at all 
times, taken up so that the optimum of accuracy 
will move the comb member 7 against the action 
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is assured. Likewise, in setting the various sta 
tion Selectors, the springs which yieldingly urge 
their respective pusher pins toward one position 
act to take up all play between the parts and 
thus assure accuracy in the setting of the vari 
ous Station selectors. 
The station selectors move through substan 

tially ninety degrees of rotation in their actua 
tion from in operative positions at which their 
pusher pins stand parallel to the comb teeth 4, 
to operative positions at which their pusher pins 
are perpendicular to and engage their respective 
comb teeth. To define these limits of movement 
Of the Station selectors, the pin 23 of each selec 
tor is arranged to contact stops 30 and 3 struck 
forwardly from a latch plate 32. The distance 
between these stationary stops 30 and 3 is just 
sufficient to permit the desired ninety degrees of 
rotation of the station selectors. 
A hinge 33 mounts the latch plate 32 from the 

Supporting plate 9, and torsion springs 34 coiled 
about the pin of the hinge 33 urge the plate 
forwardly. This forward flatwise motion of the 
latch plate 32 is limited by the engagement of 
raised cam portions 35 thereon with the rear 
faces 24 of the bushings 20. 

It is desirable to effect the return of any pre 
viously actuated Station selector to its normally 
inoperative position during actuation of any one 
other station selector, and to this end, each sta 
tion selector is biased to its inoperative position 
by a torsion spring 36 coiled about the inner end 
of its shaft 2 with One end hooked thereto and 
its other end anchored to a fixed support 3. 
The springs 36 thus hold their respective station 
Selectors in inoperative positions defined by the 
engagement of their pins 23 with the stops 30 
on the latch plate 32. 

It is, of course, also desirable to secure an 
actuated Station selector in its operative posi 
tion. For this purpose, the end of the cam pro 
jection 35 adjacent to the stop 3 f is abrupt and 
the raised can portion 35 is of less height than 
the stops 30 and 3. Hence, it follows that dur 
ing actuation of a station selector, its pin 23 15 
Swinging in a fixed plane pushes the latch plate 
32 back against the tension of the torsion springs 
34 by virtue of the inclined forward end 38 of 
the raised cam portion 35, until the pin 23 strikes 
the stop 3, whereupon the springs 34 in press- : 
ing the latch plate 32 forwardly engage the 
abrupt end 39 of the can portion 35 with the 
pin. 23. 

In this manner, the actuated station selector 
is releasably held in its operative position where i?: 
it remains until a Subsequent actuation of any 
other station selector. During such subsequent 
actuation of another station selector, the latch 
plate is again pushed backwardly by the pin 23 
of the then actuated Station selector pushing 
against the adjacent incline 38 to disengage the 
shoulder 39 from the pin 23 of the previously 
actuated station selector and releases it for 
return by its spring 36 to normal inoperative 
position. 
Inasmuch as it is desirable to render the re 

ceiver inaudible during its adjustment by differ 
ent station selectors, a switch 40 is provided. 
This Switch may be connected in any suitable 
circuit of the receiver, or it may control the 
power Supply to the receiver So that whenever 
it is opened, the receiver is rendered inaudible. 
The movable contactor 4 of this switch is car 

Iried by the hinged latch plate 32 so that When 
ever the latch plate is pushed back, as during 
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the actuation of any one station selector, the 
switch 40 is opened. 
Inasmuch as the SWitch 40 may be used to 

control the connection of the receiver to a power 
supply, it is desirable to have another switch 42 
in parallel therewith to be controlled by the arm 
8. This switch 42 is opened whenever the tun 

ing device is set for automatic actuation, and 
closed whenever it is set for manual adjustment. 
When the arm 8 SWings to its dotted line 

position shown in Figures 1 and 3, it strikes a 
tongue 32' on the hinged latch plate 32 to Swing 
the same rear Wardly and automatically release 
any station selector for return to its inoperative 
position. This motion of the latch plate 32 pro 
duced by the arm 8 also opens the switch 40. 
A modified and somewhat simplified embodi 

ment of the invention is illustrated in Figures 7 
and 8. In this instance, the rotation of the 
manually operative station selectors 43 is defined 
by fixed stops 38 which engage the pusher pins 
5. No provision is made in this construction, 
however, for automatically returning the sta 
tion selectors to their inoperative positions, and 
consequently, previously actuated station Selec 
tors must be manually returned to their inop 
erative positions before other station selectors 
are actuated. 

It is to be observed that in this embodiment, 
the shafts of the station selectors are operable 
by levers 45, as distinguished from the buttons 
shown in the embodiment illustrated in Figures 

to 6, inclusive. These levers may have inclined 
upper surfaces 46 upon which the call letters of 
the desired broadcasting stations may be directly 
delineated. 
The Switch 48' which renders the receiver in 

audible during tuning adjustment thereof in 
this construction is actuated by a bar 47 slid 
ably mounted for movement parallel to the 
comb-like member and actuated during the 
latter degrees of rotation of the station selectors 
by short radial pins 48 extending from their 
shafts and striking lugs 49 depending from the 
bar 47. A spring 5 yieldingly retracts the bar 47. 

In all other respects, including a manually 
operabie arm 3 slightly different in construc 
ion than the aim 8 but serving the same pur 
pose, the construction illustrated in Figures 7 
and 8 follows Substantially along the lines of 
the previously described embodiment. 
From the foregoing description taken in con 

nection. With the accorn panying dra Wings, it will 
be readily appai'en, to those Skilled in the art 
that this invention provides a simple and prac 
tical tuning apparatus for radio receivers which 
permits the application of so-called automatic 
turning to the less expensive Sets. 
What i clain as inly invention is: 
3. Means for turing a radio receiver con 

prising: a rotatable tuning element; a member 
mounted for linear motion; a driving connection 
between the nember and the tuning element, 
whereby lineal" motion of Said Inenber trans 
mits rotation to the tuning eleinent; a Spiring 
yieldingly urging said innenber to one limit of its 
linear notion; a plurality of manually rotatable 
station selectors; a radial arm carried by each 
station Selector; aid abutinents carried by said 
member engageable oy the radial aims of the 
station selectors : poin rotation of the station 
selectors, whereby said member is nowable 
against the force of its Spring a distance de 
pendent upon the extent of throw which the 
radial arm of the chosen Selector haS. 

3 
2. Means for tuning a radio receiver compris 

ing: a rotatable tuning element; a member 
mounted for linear inotion; a driving connection 
between the tuning element and the member, 
whereby linear motion of said member imparts 
rotation to the tuning element; a plurality of 
longitudinally spaced abutments on said mem 
ber; a Spring yieldingly urging the member in 
One direction; a plurality of manually operable 
station selectors, one adjacent each of said abut 
Irients; and pusher members adjustably con 
nected With Said Station selectors and operable 
upon actuation of the station selectors to en 
gage their respective abutments to move said 
member a distance dependent upon the adjust 
ment of the pusher members. 

3. Means for turning a radio receiver compris 
ing: a rotatable tuning element; a member 
nounted for linear motion; a driving connec 
tion between the tuning element and the mem 
ber, Whereby linear motion of said member in 
parts rotation to the tuning element; a plurality 
of longitudinally spaced abutments on said 
member; a Spring yieldingly urging the member 
in one direction; a plurality of manually op 
erable Station Selectors, one adjacent each of 
Said abutments; pusher members adjustably 
connected With said station selectors and op 
erable upon actuation of the station selectors to 
engage their respective abutments to move said 
member a distance dependent upon the adjust 
ment of the plisher nembers; and means for 
autoimatically effecting the return of any pre 
viously actuated Station selector to its inopera 
tive position during actuation of any other sta 
tion selector, 

4. In a radio turing apparatus of the char 
acter describad: a manually operable station se 
lector movable between operative and inopera 
tive positions; a Spring yieldingly maintaining 
the Station Selector in its in operative position; 
and releasable means for defining the limits of 
novelinent of the station selector and for releas 
ably holding the same in its operative position, 
Said last named means comprising a member 
inovable in a fixed path with the station Se 
lector and a cooperating movable member biased 
to operative position and having Stop abutments 
thereon engageable by the member movable With 
the station selector. 

5. In a radio turning apparatus of the char. 
acter described: a plurality of manually op 
erable station Selectors, each movable between 
a normally inoperative position and an opera 
tive position; yieldable means holding each of 
said station selectors normally in its inopera 
tive position; a unitary member biased to opera 
tive position and having Stops thereon for de 
fining the limits of novement of said station 
selectors and releasably holding the same in their 
operative positions; and means operable during 
actuation of any one station selector to its op. 
erative position for moving Said unitary inem 
ber out of operative position to release a pre 
ViOusly actuated Station selector for return to 
its in operative position. 

6. In a radio tuning apparatus of the charac 
ter described: a plurality of manually operable 
station selectors, each movable between a nor 
mally in Operative position and an operative po 
Sition; yieldable means holding each of said sta 
tion Selectors normally in its inoperative posi 
tion; a unitary member biased to operative po 
Sition and having stops thereon for defining the 
limits of movement of said station selectors and 
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4 
for releasably holding the same in their opera 
tive positions; means movable with the station 
Selectors and cooperable with said stops; and 
means Operalle during actuation of one station 
Selector to its operative position for releasing a 
previously actuated station selector for return 
to its inoperative position, said last named 
means COInprising, cans on said unitary mem 
ber engageable by said means which move with 
the station Selectors to move the unitary mem 
ber out of its operative position. 

7. In a radio tuning apparatus of the charac 
ter describad: a comb mounted for linear move 
ment; a Spring yieldingly urging the comb in 
One direction; a plurality of manually now 
abie station Seiectoi's 3rranged in a row Substan 
tially between the teeth of the comb; Jeans op 
el'able upon actuation of the station selectors 
for pushing against the teeth of the comb to 
move the Saine in opposition to the spring a 
distance depending upon the station selector 
chosen: and means ior transiating motion of 
the COmb thus produced into adjustment of a 
tuning eleinent of a radio 1'eceiver. 

8. In a radio turning device of the character 
described: a tuning element inovable between 
limits; biasing means yieldingly urging the tun 
ing element toward one limit of motion; a plu 
rality of station selectors, each capable of mov 
ing the tuning element in opposition to its bias 
ing means to adjust the receiver to a predeter 
mined frequency, Said Station SelectOS including, 
adjustable motion transmitting elements through 
which notion produced by manual actuation of 

- the Station Selectors is transmitted for adjust 
ing the tuning element; means for Selectively Se 
curing said notion trainSmitting eleinents in any 
position of adjustment within limits; and maans 
for yieldingly urging said motion transmitting 
elements to Ward one limit so that during adjust 
ment of Said iilotion transmitting elements all 
play is taken up. 

9. In combination with a iotatable tuning ele 
linent of a radio receiver: a member mounted for 
linear movement; in eans connecting Said member 
With the rotatable tuning element so that linear 
movement thereof is translated into rotation of 
Said tuning element; a plurality of abutments on 
said member spaced along the length thereof; 
an equivalent number of manually rotatable sta 
tion Selectors arranged along the length of Said 
member, each independently rotatable to and 
from an operative position; and radial arms 
mounted to be swung through arcs in line with 
said abutments by Irotation of said selectors to 
effect engagement between said arms and the 
abutments for propelling Said linearly movable 
member a distance determined by the throw of 
the actuated arm. 

10. In combination. With a rotatable tuning ele 
linent of a radio receiver: a member mounted for 
translating motion; means connecting the mem 
ber with the tuning element so that translating 
notion thereof imparts rotation to the tuning 
element; a plurality of abutments fixed with re 
Spect to Said member and Spaced along the 
length thereof; a plurality of independently ro 
tatable Station Selectors, One for each of Said 
abutments; a radial arm carried by each of said 
rotatable station selectors and readily adjustable 
as to the length thereof, said radial arms being 
aligned With the abutments So that rotation of 
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the selectors swings the arms into engagement 
With the abutments to move Said member a dis 
tance determined by the Setting of the actuated 
arm; means for releasably holding each station 
Selector in its operative position; means for yield 
ingly urging each Station selector to its inoper 
ative position; and means operable by rotation of 
any one station Selector for releasing a previous 
ly actuated Selector for return to its inoperative 
position. 

11. In combination. With a rotatable tuning ele 
ment of a radio receiver: a member mounted for 
translating motion; abutments carried by said 
member and spaced along the length thereof; in 
dependentiy rotatable station selectors arranged 
in a CW along the length of said member; means 
for translating rotation of said selectors into 
transiating motion of Said member; a radial abut 
ment linovable With each of Said selectors; a stop 
member novable Substantially at light angles to 
the axes of the Selectors; abutments on said stop 
Inember with which the radial abutments of the 
Selectors engage to hold the Selectors in oper 
ative positions; cams on said stop member en 
gageable by the radial abutments for moving said 
Stop naeniber to release the ladial abutment of a 
previcusly actuated Selector; and means for 
yieldingly urging the individual Station Selectors 
to their inoperative positions. 

12. In an appal'atus for tuning radio receiv 
ci'S. the C3:lkiriation of: a piu:ality of independ 
ently rotatable station selectors; means for 
translating rotation of each station selector into 
tunning adjustment of a tuning element of a re 
ceiver; a radial arm for each station selector air 
ranged to SWing through an arc upon rotation of 
its selector; a stop member common to all of said 
Selectors and having portions over which said 
radial arms SWing; means mounting said stop 
member for movement Substantially parallel with 
the axes of the Selectors; means yieldingly urging 
Said Stop lember toward the radial arms; abut 
ments on Said Stop member engageable by the 
radial airns to define the limits of rotation of the 
Selectors; means yieldingly urging each selector 
to its inoperative position; abutments on said 
Stop inenbei eingageable With the radial arms 
to releaSably hoid the Selectors in their oper 
ative positions; and cams on the stop member 
engageable by Said arms to move Said stop men 
ber and effect disengagement of the ladial arm 
of any previously actuated selector from its as 
Sociated last named abutment. 

13. In a radio tuning apparatus: a plurality of 
individually rotatable station Selectors; means 
for translating rotation of the Station selectors 
into tuning adjustment of a tuning element of a 
radio receiver; a radial abutment carried by each 
Station Selector; a movable stop member having 
abutments cooperable With the radial abutments 
for limiting rotation of the station Selectors and 
for releasably holding the station selectors in 
predetermined positions of adjustment; means 
yieldingly urging the station selectors to other 
positions of adjustment; means on the stop 
member coacting With the radial abutments for 
moving the stop member to release a previously 
actuated Station Selector; and a SWitch for ren 
dering the receiver inaudible during tuning ad 
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justment, including a movable contactor oper- 70 
ated by Said motion of the stop member. 
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