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This invention relates to tuning mechanisms 
for radio receivers and the like, that is to say, 
to means by which the radio receiver may be 
quickly and accurately tuned to a particular sta 
tion for which the apparatus has previously been 
set or calibrated. In the particular embodiment 
herein disclosed, the tuning mechanism is of the 
so-called electrically operated push button type, 
by means of which the operator may push a but 
ton and the apparatus will be electrically ad 
justed to the particular station for which that 
push button has been set or calibrated. 
My apparatus also contemplates manual means 

for selecting the desired stations which may be 
operated independently of and without interfer 
ence with the push buttons, and for this, there 
is interposed between the manual drive and the 
tuning element per Se a clutch which operates 
to disconnect the manual control selector mech 
anism from the tuning apparatus when ariy push 
button is operated. Immediately after the op 
eration of the push button, the clutch is again 
connected so that the apparatus may be tuned 
manually. 
While I have shown and described my appara 

tus as embodying a so-called gang condenser for 
this purpose, it will be understood that my in 
vention is applicable to receivers which are tuned 
by other means, for example by the variation of 
inductance. 
Among the objects of my invention may be 

mentioned: 
To provide apparatus which is relatively sin 

pie and economical to manufacture consisting 
practically entirely of punch press and screw ma 
chine parts, involving a minimum of material and 
requiring a minimum of labor in assembly 
To provide electrically actuated apparatus 

which may be operated with very little current 
drain, particularly adapted for use on automo- 40 
biles, boats and the like, where it may be operated 
from the storage battery usually provided for 
other purposes; 
To provide apparatus which is simple and re 

liable in operation, which will require no effort 
or careful manipulation by the operator to select 
desired stations, which is not likely to give in 
correct setting because of wear of parts and the 
like, and generally to provide a compact, inex 
pensive reliable apparatus for selecting the de 
sited stations 
To provide apparatus in which the particular 

buttons may be easily and quickly pre-set or cali 
brated without the use of tools; that is to say, to 
provide apparatus in which the calibation of 

O 

5 

particular buttons to particular frequencies may 
be easily and quickly made without tools and 
without requiring the disassembly of the set, or 
renoval of buttons, cover plates, or other parts, 
and in which the buttons may be re-calibrated 
whenever desired in a similar manner. 
To provide apparatus in which the manual knob 

drive may be disconnected from the turning shaft 
whenever any push button is operated; 
To provide such apparatus in which the nar 

mal operation of the buttons to select stations 
can not accidentally disturb the calibrations pre 
viously made; 
To provide such apparatus in which the selec 

tion of a previously calibrated station may be 
achieved by simply pushing the button in and in 
which re-calibration of the button may be 
achieved simply by pulling the button out and 
rotating it; 
To provide such apparatus in which rota 

tion of the button in any but the calibrating posi 
tion will not disturb the calibration already made. 

Still other objects and advantages of my in 
vention will be apparent from the specification. 

25 In this application I have particularly pointed 
out and distinctly claimed the part, improvement 
or combination which claim... as my invention 
or discovery and I have explained the principles 
thereof and the best mode in which I have con 
templated applying those principles, so as to dis 
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tinguish my invention from other inventions. 
in the drawings: 
Fig. 1 is a front elevation view of a radio re 

ceiver according to my invention 
Fig. 2 is a bottom plan view partly in section, 

and partly broken away thereof; 
Fig. 3 is a partial sectional elevation on lines 
-S of Fig. 2; 
Fig. 4 is a similar view on lines 4-4 of Fig. 2; 
Fig. 5 is a similar view on lines - of Fig. 2, 

the mechanism being in an intermediate position 
in process of selecting a station; 

Fig. 6 is a view on the same lines as rig. 5, but 
showing the mechanism in final position in se 
lecting a station: 

rig. 7 is a view on the same lines as Fig. 5, but 
showing the mechanism in position to calibrate 
a button 

so Fig. 8 is a top plan view partly in section: 
Fig. 9 is a section on lines - of Fig. 3 
Fig. IO is a top plan view of a modified form 

of apparatus with certain parts in section and 
part broken away 

rig. 1 is a section on lines - of tige 10: 



2 
Fig. 12 is a top plan view partly in Section 

of still another modification; and 
Fig. 13 is a section on lines 3-3 of Fig. 12. 
Referring now more particularly to Fig. 1, 

designates the casing or container of the radio 
receiver, which may have manual rotary knobs 
2 and 3 positioned on opposite sides of the front 
face thereof, 2, designating the knob which may 
operate the on-off switch and volume control, 
and 3 the knob operating the tuning mechanism 
manually to carry the pointer 4 across the dial 
4a, 5, 6, 7, 8, 9 and 10 may represent the push 
buttons, which may be calibrated or pre-set So 
that when a particular button is pushed, a par-. 
ticular station is tuned in as indicated by the 
station call letter tabs. 
The actual syntonizing of the circuit may be 

done by any suitable means, such for instance 
as the variable gang condenser having a Series 
of stators into and out of which rotors may swing 
about axis 2. Such condensers are Well-known 
in the art, and since the particular condenser 
construction per se is not a part of this inven 
tion, the same is not described in detail. It will 
be understood that other tuning instrumentali 
ties, such as variometers or the like may be em 
ployed in place of or in addition to the variable 
condense shown, 

In selecting a station manually by means of 
knob. 3, rotation of the knob 3 rotates the shaft 
5 (see Fig. 3) which may be a flexible shaft Con 
nected to knob 3 which in turn rotates worm 6, 
this worm f 6 engaging a gear which is nor 
mally connected to a second gear 8 through the 
medium of a clutch which will be described here 
after more in detail. Ordinarily, the clutch di 
rectly connects gear 7 to gear 8 SO that gear 
8 rotates with gear 7 at the same speed. Gear 
18 may engage a gear 9 mounted on the stud 
shaft 2a of the variable condenser and a pulley 
20 may also be mounted on stud shaft 2a, the 
pully carrying cord 2 which in any suitable 
and well-known manner carries the pointer 4 
across the dial. Thus, rotating knob 3 normally 
rotates condenser fi and tunes the receiver. 
Pushing any of the buttons 5 to fo forward, 

first causes closure of Switch 22 in a nanner 
which will be described hereafter. Closure of 
switch 22 serves to energize the Solenoid 23 which 
then draws in its core 24. Connected to the core 
24 there is provided a rod 25 mounted in a Cradle 
or bail 26 pivoted at 26a. So that when 24 moves 
into the coil, the cradle or bail is swung down 
wardly, as seen in Fig. 2, counter-clockwise, as in 
Figs. 5 and 6. 
Corresponding to each of the push buttons 

S-0 inclusive, there may be provided a plunger 
30, 3, 32, 33 and 34 respectively although for 
simplicity of illustration some of these have been 
omitted from the drawings. The plungers may 
be spring biased to forward position, as by springs 
30a, 3a, etc., and are selectively driven by the 
forward motion of the cradle. 

For this purpose the cradle carries a pivoted 
latch for each plunger, the latches being 40, 4 , 
42, 43, and 44 and these atches are mounted on 
the cradle in such a manner that they may be 
rocked counter-clockwise in the cradle through 
a smail angle, but are normally biased to full 
clockwise position. When in the latter position 
they clear the plungers and the cradle may swing 
without moving any plungers. However, when a 
button is pressed, at the same time that the 
solenoid is energized, the corresponding atch is 
tipped counter-clockwise by mechanism which 

() 
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will b2 described later, into such a position that 
when the cradle Swings, the right hand end of 
the latch engages a notch N on the lower face 
of its corresponding plunger and moves the said 
plunger to the full length of its downward mo 
tion in Fig. 2 (to the right in Figs. 5 and 6). 
When any plunger is moved to the full extent 

of its movement, it engages the tilt bar 50 and 
turns it to a greater or less extent, the amount 
of the turning being dependent upon the angular 
position of the contact-making sectors 60, 68, 62, 
63 and 64 located on the plungers 30, 3, 32, 33 
and 34 respectively. This sector and tilt bar en 
gagement and the resultant rotation of the tilt 
bar is best seen in Figs. 5 and 6, in which sector 
6 is shown pivotally mounted upon the end of 
its corresponding plunger 3 and normally se 
cured against rotation. When the plunger 3 
moves to the right in Fig. 5, it will be seen that 
the sector will strike one or the other of the 
faces 5 and 52 of the tilt bar, and the tilt bar 
will be turned so that said faces are in alignment 
with the edge of the sector as shown in Fig. 6. 

Since the tilt bar shaft is the rotor shaft, rota 
tion of the tilt bar will rotate the condenser ro 
tors, and for any particular position of the con 
denser corresponding to any particular wave 
length or frequency, there is a corresponding 
angular position of the tilt bar and also a corre 
sponding angular position of the sector. Once 
..any particular sector has been rotated to the 
proper angular position corresponding to the de 
sired station and secured in such position, repeat 
ed Operation of its particular push button will 
always cause the tilt bar to return to the proper 
position to set the condenser for that particular 
stationi. 

In apparatus of this general nature, it has here 
tofore been necessary to use special tools, and 
sometimes disassemble the receiver at least par 
tially in order to adjust the various sectors in 
order to calibrate the receiver for particular sta 
tions. According to this invention, it is possible 
to adjust or calibrate any button without the use 
of any tools and without disassembling or par 
tially disassembling the apparatus in any way. 
This is accomplished by providing gear teeth on 
the arcuate face of the sector, the gear teeth be 
ingrespectively indicated at T0, T1, T2, T3, and 74. 
The gear teeth of each respective sector are en 
gaged by a corresponding worm 80, 8, 82, 83, and 
8 respectively, mounted on the corresponding 
plunger and each worm may be driven by a corre 
sponding flexible shaft 90, 9t, 92, 93 and 94, 
mounted on its particular plunger and extending 
forwardly beyond the end of the plunger into its 
particular button assembly as best seen in Figs. 7 
and 8. 

Each of these flexible shafts terminates in a 
small spline 00 to fo4 and the splined end of 
the shaft projects into the rear end of the push 
button itself which is hollow. The rear end of 
each button is provided with an internal spline 
0-4 to engage the spline upon the end of the 

flexible shaft. Normally the splines foo and ge 
are disengaged, and sufficient clearance is pro 
vided so that the button may be rotated without 
rotating shaft 9, but when the button is pulled 
out, the spines engage and rotation of the button 
rotates shaft 9, worm 8 and sector T. S. 

It will now be understood that in order to pre 
Set or calibrate any particular push button to a 
particular station it is only necessary to grasp the 
button desired and pull it out until the internal 
Spline on the inner. end of the button engages 
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the spline on the flexible shaft. This motion 
closes the solenoid switch and trips the latch cor 
responding to that particular button in a manner 
which will be described hereafter, and the par 
ticular plunger corresponding to the button pulled 
out is moved until its sector engages the tilt bar 
and turns the tilt bar to the angular position cor 
responding to that for which the sector happens 
to be set. So long as the push button remains out 
of neutral position, the solenoid switch is closed. 
and the plunger is held in position with the sector 
engaging the tilt bar. Now by rotation of the but 
ton, the flexible shaft from the button to the 
sector is rotated and the sector is rotated through 
the action of its worm, thus rotating the tilt bar 
and changing the tuning of the set. In order to 
select the desired station, one need only to con 
tinue to rotate the button until the desired sta 
tion is heard at its best position, whereupon the 
button is pushed back to neutral position, the 
solenoid switch opens and all apparatus returns 
to neutral position except the sector which re 
mains in the position to which it was turned by 
the operating of its worm. and the condenser, 
which remains in the angular position to which 
it was turned. 
To eliminate the possibility of the sectors work 

ing out of adjustment, the worm may be spring 
loaded as indicated at 20 to 24, this spring load 
ing serving to prevent any play between the worm 

s 
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Gt) 
and gear and thereby holding the sector firmly 
in adjusted position. The pitch of the worm is 
preferably made such that the worm and gear 
connection is irreversible, the worn acting as a 
latch to hold the sector rigidly in adjusted posi 
tion even when in engagement with the tilt bar 
and exerting sufficient pressure upon it to move 
the tuning apparatus. The buttons as already in 
dicated are in the form of sleeves arid preferably 
they may be made in the form of two telescoping. 
parts, Ta and b respectively having a reduced 
center section on the Outside so that a spring lic 

3 5 

may be positioned within the housing to bias the 
buttons to neutral position, best seen in Fig. 8. 
Therearwardly extending portion of the button 

is preferably provided with a W-shaped circum 
ferential groove lid. Normally resting in this 
groove in the upper side thereof is the switch ac 
tuating bar 3 which is in the form of a bail 
pivoted about a horizontal axis forward of switch 
22, and may be under the novable switch contact 
22a of solenoid switch 22. This switch actuating 
bar extends across all of the buttons and normally 
lies within the groove in each button so that upon 
movement of any push button, either in or out, 
the Switch bar will be displaced and the Solenoid 
switch will be closed, this providing for the ener 
gizing of the solenoid either when the button is 
pushed in to select a station or pulled out to 
change the calibration of the button. 

For the purpose of tripping the latch when a 
button is moved, each button is preferably pro 
vided with a finger to 4, pivotally mounted 
at its outer end as at to on the button housing, 
just under the button, and having a projection 
on its upper side lib normally riding in the 
groove in the button. The rear end of the finger 
projects backwardly and nortnally lies above its 
corresponding atch, as will be seen more clearly 
in Fig. 4. When the button is either pushed in 
or pulled out, the movement of the button carries 
the Y-shaped groove to one side or the other of 
the projection on the finger, and the finger is 
accordingly tilted clockwise, and engages its cor 
responding latch and swings the same counter 

45 

3 
clockwise as will be seen in Fig. 5. When the 
cradle begins to swing, the latch first engages the 
notch on its corresponding plunger and then - 
passes out of engagement with the finger, but the 
latch is prevented from falling back to initial 
position by its engagement with the undercut 
notch N in the plunger, and the latch will not re 
turn to initial position until the solenoid switch 
is de-energized and the cradle returned to initial 
position. 

It has already been stated that I preferably 
provide a clutch interposed between the manual 
tuning means and the condenser shaft. A pre 
ferred manner of constructing the clutch mech 
anism will now be explained, and is best seen in 
Figs. 9 and 10. Referring to Figs. 3 and 4, it has 
been stated that rotation of the manual tuning 
knob drives worm through shaft 5, the worm 

engaging and rotating gear T. Gear 7 may 
be secured to bushing 200 suitably mounted on 
condenser shaft 2 free to rotate, but fixed ax 
ially by collars 202 and 24. Sleeve 2D also car 
ries at one extremity the clutch disc 2, con 
sisting preferably of a thin sheet metal disc. 
Discs 2D, sleeve 2 and gear 7 are all rigidly 
secured together in a manner to rotate as a unit, 
but are free to rotate" with respect to the con 
denser shaft. Secured to condenser shaft f2 to 
rotate therewith, there is preferably provided 
sleeve Or collar 24 mentioned above, carrying at 
its inner side gear 8 which engages gear 9 al 
ready described for the purpose of moving the 
dial indicator. Mounted on gear 8 and extend 
ing radially outward therefrom, I may provide an 
arm 2 terminating at its outer extremity in an 
offset portion 28 to which there may be secured 
as by rivet 29 the pinch bar 2 having its inner 
end terminating in a collar surrounding the shaft 
2 and slightly offset as at 2. 
The arm 2 and bar 2D and the disc 2) form 

the actual clutch itself. Bar 2D is biased by its 
own inherent resiliency away from disc 2 and 
when permitted to take such position, there is 
sufficient clearance to permit the periphery of 
disc 2 to pass between arm 207 and pinch bar 
2. 
When, however, the lower end of pinch bar 2 

is pressed in the direction of sleeve 24, it will be 
seen that the periphery of disc 2 will be pinched 
between arm 2 and pinch bar 2D and that ro 
tation of the disc 2 by connection through sleeve 
20 and gear T to the driving knob will cause 
rotation of sleeve 2 and thereby of the cons 
denser shaft 12 and the condenser. 

Normally this clutch mechanism is maintained 
in engaged position by rod 22 having its outer 
end bifurcated as at 22a and 2.2b, the bifur 
cated end passing between sleeve 20 and pinch 

s 

bar 2d. The outer end of the bifurcated por 
tion may be split and slightly offset or bent as at 
2, so that when rod 22 is biased to its normal 
errest psition as by spring 22c, the wedging ac 

stion of rod 22 serves to hold the pinch bar 2 
against arm 2 and thereby camp the periphery 
of disc 2) keeping the clutch engaged. The 
forward end of rod 22 is connected in any suit 
able ranner and preferably by a slot adjustment 
(providing for a certain amount of tolerance in 
setting up the apparatus) to rod 25 which is car 
ried on bail 26; thus when any push button is 
operated and the solenoid switch closed as al 
ready described, the bail noves downwardly, as 
seen in Fig.2 pushing rod 22 downwardly in that 
figure, releasing the pressure on pinch bar 20 

e 



4. 
permitting it to move to the right and free the 
periphery of disc 20, whereby continued move 
ment of the ball may operate one of the plungers 
as already described and this rotate the tuning 
condenser to the previously calibrated position, 
but without rotating disc 20, gear and worn 
.. 

In this connection it will be noted that the 
dia and indicator are connected through gearing 
already described to the condenser shat at a 
point beyond the clutch mechanism; that is to 
say, at a point between the clutch mechanism and 
the condenser, so that operation of the clutch 
mechanism does not interfere with operation of 
the dial and pointer, which is always connected 
to the coderaser shaft itself and must move with 
any movement of the condenser shaft. 

O 

The modified forms of apparatus shown in Figs. 
10 and il and 12 and l3 respectively differ very 
little from the form shown in Figs. 1-9 and the 
difference principally is that in the apparatus of 
Figs. 10 and 11, the worm and gear drive from 
the individual push buttons to the correspond 
ing sector has been eliminated, this difference 
resulting in mechanism which while not as con 
veniently adjustable for calibrating as the pre 
viously described form is possibly somewhat less 
expensive to manufacture. 

in this modification, which is electrically op 
erated by means of the solenoid and bail as be 
fore, the plungers 25B, 25i, 252,253, and 254 are 
provided with a pair of laterally extending ears, 
one behind the other, 25ea, 250b, 25ta, 25 b, etc., 
and one or both of the front and back ears on 
each plunger may be threaded to receive bolts 
250c, 25c, etc. The sectors 6, S, etc., in this 
instance do not need to be provided with gear 
teeth around their periphery, but each is held by 
means of a clamp strip 25Cd, 25 d, etc., which 
may take the form of a smal: disc slightly bent, 
as indicated and having a slot therein to receive 
the respective ear 250b, 25 lb, etc., when the re 
spective bolts 250c, 25 fic, etc., are retracted. The 
head of thie respective bolts may extend through 
openings 250e, 25fe, etc., in the front of the cas 
ing and may be covered by an escutcheon plate 
which may be removable for the purpose of cali 
brating the particular buttons. 
This may be done by first tuning the desired 

station by the manual tuning knob, then backing 
off on the clamping bolt for the particular button, 
then operating that button, which will rotate the 
sector to the angular position which the tilt bar 
then has the sector being free to turn, and then 
while still holding the button in depressed posi-. 
tion, tightening the clamp bot to clamp the sec 
tor in position. Another difference which may 
be pointed out is that since the push buttons do 
not need to be rotated, a very simple plunger 
structure in the form of a flat stamping may be 
utilized for each button, as indicated by reference 
numeral 300. As before, depressing any of the 
push buttons closes the solenoid switch 22 and 
rotates the corresponding latch to counter-clock 
wise position, So that when the solenoid swings 
the bail inwardly or counter-clockwise, as seen 
in Fig. il, the latch engages the notch and in its 
corresponding plunger and said plunger is car 
ried forward to engage its sector with the tilt 
bar. In this instance each plunger may carry at 
its inner end and extending downwardly from it a 
block of insulating material 36, the inner face of 
which engages the turned-down end of a spring 

20 
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switch 23 ray ise arranged slightly differently, 
the movale contact. 22a being mounted on a lar 
22b pivoted at opposite ends and normally ex 
tending vertically downward behind the plungers, 
so that movement of a plunger rotates it corter 
clockwise in Fig. i to close switchi 22. 

Referring now more particularly to Figs. 2 
and 13, there are shown still further simplified 
forms of apperatus in which the operation of 
the push buttons is finants, the solenoid, bail and 
latches all being eliminated and the necessary 
force required to operate the tuner being applied 
by the user in pushing the buttons. 
The adjustment of the sectors, both as to the 

means for clamping them in position and the 
manner of adjusting them, is the same as already 
described with reference to Fig. 10 and the clutch 
mechanism is substantially the same as that al 
ready described, with the single exception that 
since the solenoid driven ball is no longer present, 
the clutch engagement and dis-engagement lever 
22 is now pivotally connected to a ball 20 piv 
oted as at 26 and having the operating rod 22 
pivotaly attached as at 252. The bail extends 
across the path of motion of all of the plungers 
so that on pushing any push button, the bail 26 
is engaged by the depressed plunger and rotated 
conter-clockwise as in Fig. 3, thereby declutch 
ing the condenser shaft from gear if and per 

30 

35 

40 

45 

50 

55 

O 

5 

0. 

mitting easier operation of the button. 
Since the power for moving the tuner is ap 

plied by the finger of the operator, the plungers 
in this instance extend forward and terminate in 
the push buttons instead of just back of the bail 
26 as in the for as previously described. 
While have shown and described certain pre 

ferred embodiments of my invention, it will be 
understood that modifications and changes may 
be made, without departing from the scope of my 
invention, as will be clear to those skilled in the 
art. 

claim: 
... in push button turning mechanism, in com 

bination, a tilt bar, tuning means connected 
thereto to be driven thereby, a piurality of plung 
ers for selectively operating said tilt bar, each of 
Said plungers having a sector rotatably mounted 
thereon for engaging said tilt bar and determin 
ing the angular position thereof, a plurality of 
push buttons each corresponding to a plunger, 
Said push buttons being arranged to be pushed 
inwardly and pulled outwardly from neutral posi 
tion, and means operatively connecting each push 
button with the sector on its corresponding 
plunger for rotation when said button is out 
Wardly displaced from neutral, whereby each push 
button may be preset without the use of tools. 

2. In push button tuning mechanism, in com 
bination, a tilt bar, tuning means connected 
thereto to be driven thereby, a plurality of plung 
ers for selectively operating said tilt bar, each of 
Said plungers having a sector rotatably mounted 
thereon for engaging said tilt bar, a plurality of 
push buttons, each corresponding to a plunger, 
a Worn mounted on each plunger and engaging 
the corresponding sector for rotation thereof, a 
shaft for driving each worn and means for con 
necting each push buitton to its corresponding 
shaft for rotation thereof, whereby rotation of 
Said push utton may rotate its corresponding 
Sector, 

3. in push button tuning mechanism, in com 
bination, a tiii, bar, tuning means connected 

392 secured to each latch. In this case, the thereto to be driven thereby, a plurality of plung 
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ers for selectively operating said tilt bar, each of 
said plungers having a sector rotatably mounted 
thereon for engaging said tilt bar, a worm en 
gaging each of said sectors for adjusting and 
holding the same in adjusted position, a shaft 
extending from each worm into its correspond 
ing push button, but normally disengaged for 
rotation, said shaft and said push button being 
arranged to be engaged for rotation together on 
outward displacement of said push button. 

4. In push button tuning mechanism, in com 
bination, a tilt bar, tuning means connected 
thereto to be driven thereby, a plurality of plung 

O 
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ers for selectively operating said tilt bar, each of 
said plungers having a sector rotatably mounted 
thereon for engaging said tilt bar, a worn en 
gaging each of said sectors for adjusting and 
holding the same in adjusted position, a shaft 
extending from each worn into its corresponding 
push button, but normally disengaged therefrom 
for rotation, a spline on the end of said shaft, 
and an internal spline on the inner end of said 
push button, whereby pulling said push button 
Outwardly engages said splines for rotation of 
said shaft by said push button. 

BAROD J. McGARVEY. 


