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The invention relates to radio tuners and more 
particularly to tuners of the station selector type, 
that is, those which are arranged to tune a radio 
receiver for the reception of signals from any se 
lected one of a predetermined series of broad 
Casting Stations. 
The general object of the invention is to pro 

vide such a station selector type tuner which is 
positive and accurate in operation, simple to ma 
nipulate during its normal operation as well as 
Simple to adjust initially for a selected set of 
station tuning positions, and which is economical 
to manufacture. 
A more Specific object of the invention is to pro 

vide a station Selector type tuner embodying not 
Only a driving device, such as an electric motor, 
and a power driven rotor and cooperating non-ro 
tatable stops individually actuatable into engage 
ment with the rotor to determine various positions 
of tuning adjustment for the rotor, but also emi 
bodying means for utilizing a relative axial shift 
ing movement caused between the rotor and the 
stops by the actuation of any one of the latter for 
initiating rotation of the rotor by the driving de 
Vice and for automatically determining the direc 
tion of such rotation. 
Another object of the invention is to provide a 

Station Selector type tuner embodying an in 
proved form of power actuated rotor cooperable 
with a set of stop fingers arranged to be urged into 
engagement therewith, such that the engagement 
of one of the fingers with the rotor causes an axial 
shift of the rotor to initiate operation of the ro 
tor driving means but in which the stop fingers 
permit the rotor to return to its initial axial po 
Sition to Stop such rotation. When the final tuning 
position is reached. 

Still another object of the invention is to pro 
vide a station selector type tuner embodying a 
power actuated rotor having cam surfaces there 
on cooperable with a set of can followers ar 
ranged to be urged individually into engagement 
with the rotor, such that the engagement of one 
of the cam followers with the rotor causes a rela 
tive shifting movement between the cam fol 
lowers and rotor axially of the latter to initiate 
operation of the rotor driving means and in 
which the cam followers automatically permit the 
axially displaced parts to return to their initial 
position upon the rotation of the rotor to a Se 
lected tuning position corresponding to the can 
follower selected so that the rotor is thereby au 
tornatically disconnected from its driving means 
at such point. 
A further object of the invention is to provide a 

(C. 250-40) 
station selector type tuner mechanism including a 
Selector rotor embodying a novel form of selector 
disk provided with can Surfaces engageable by 
a non-rotatable cam follower member to shift the 
rotor axially for controlling an aSSociated rotor 
drive mechanism and for also automatically de 
termining the direction of rotor rotation. 
The invention also resides in various improve 

Inents embodied in the Scanning and manual Con 
trol devices which are preferably incorporated in 
the tuner for use as alternatives to the station Se 
lector mechanism. 

Further objects and advantages of the inven 
tion will become apparent from the following de 
scription taken in conjunction With the accom 
panying drawings in which: 
Figure i is a perspective view of a radio receiver 

tuner embodying the invention; 
Fig. 2 is an enlarged vertical Sectional View 

along the line 2-2 in Fig. 1; 
Fig. 3 is an enlarged detail perspective View of 

one of the selector disks embodied in the tuner; 
Fig. 4 is an enlarged transverse sectional view 

along the line 4-4 in Fig. 2; 
Fig. 5 is a partial transverse sectional view 

along the line 5-5 in Fig. 2; 
Figs. 6, 7 and 8 are fragmentary end elevations 

of a portion of the Selector mechanism illustrating 
various steps in its operation; 

Fig. 9 is a partial detail front elevation of a 
portion of the selector mechanism and clutch in 
neutral position; 

Figs. 10-12 inclusive are partial detail front ele 
Vations of a portion of a selector mechanism and 
associated clutch illustrating various steps in its 
operation corresponding respectively to Figs. 6, 7 
and 8; 

FigS. 13-15 inclusive are partial Sectional Views 
along the lines 3-3 in Fig. 5 illustrating various 
positions of the clutch mechanism; 

Fig. 6 is a detail perspective view of the front 
plate of the unit shown in Fig. 1, together with the 
selector stops carried thereby; 

Fig. 17 is a detail perspective view of the actu 
ator mounting plate of the unit shown in Fig. 1; 

Fig. 18 is an enlarged horizontal sectional 
view of the manual control device included in 
the tuner unit; and 

Fig. 19 is a detail view of the scanning control 
can and associated clutch parts. 

General construction and Operation. 
Referring more particularly to the drawings, 

the invention has been shown herein (Fig. 1) as 
embodied in a station selector type tuner unit 
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2 
adapted to be incorporated in a radio receiver 
Within any Suitable type of cabinet or housing. 
Such units are ordinarily Supplied to or made 
by radio set manufacturers and are built into the 
Set during its construction, although in some 
instances the turner nay be housed in a separate 
cabinet and connected to a complete receiver. 
The improved tuner herein illustrated is arranged 
to rotate a shaft 0 of a novable tuning ele 
ment of a radio receiver, such as an oscillatable 
variable condenser (not shown) Which is cone. 
Ventionally movable through an arc of 80. In 
general, the tuner rotates the shaft 0 to any 
Selected one of a predetermined series of posi 
tions of angular adjustment in which the receiver 
is conditioned for the reception of radio signals 
from a corresponding series of broadcasting sta 
tions. A separate actuator is provided for . Ob 
taining each tuning position. These actuators 
are shown as being of the manually operable 
push button type although other means of oper 
atting the actuators, such as Solenoids controlla 
ble from a distance may be provided if desired. 
Upon the actuation of any selected one of a Series 
of push buttons -45, the tuning element shaft 

is rotated by an electric driving motor i (Fig. 
2) to a position for tuning in the signals of the 
corresponding station. Furthermore, the selector 
nechanism controlled by the push buttons also 
Serves to locate the tuning element mechanically 
in precisely the desired tuning position. In addi 
tion to this station selection type of tuning for a 
series of predetermined stations, the tuner also 
preferably embodies means for effecting a So 
called “scanning' type of tuning as well as purely 
manual tuning. 
The electric notor is arranged to drive the 

tuning element shaft 0 in either direction to a 
Selected tuning position under the Control of a 
selector mechanism embodying a shaft 28 (Fig. 
i) coupled in driving relation with the tuning 
element shaft O. Preferably the actuation of 
any selected One of the push buttoias. - 3 co 
ditions the motor 7 to drive the tuner shaft 28, 
and its coupled tuning element shaft 9, directly 
to the corresponding station tuning position. 
This preferred “honing' type of tuner device is 
to be distinguished from the alternative fixed di 
rection type in which the tuner rotor is always 
started in one direction and if it fails to pass 
the selected position before reaching the end of 
its path of travel is automatically reversed at the 
end of its path and driven in the opposite direc 
tion until it reaches the selected tuning position. 

; The direction of rotation for the preferred “hom 
ing' drive is determined automatically in the 
tuner herein disclosed so that the tuning element 
will move directly to the Selected position from 
any point to which rotation may have been initi 
ated. Upon reaching the selected tuning posi 
tion, the motor is automatically rendered inop 
erative to drive the tuner Shaft farther. 

Preferably mechanical stops are used to locate 
the tuner in its various tuning positions. This 
stop arrangement may embody a rotor 27 (Fig. 
2) carried by the shaft 28, having a series of 
can recesses therein engageable by complemental 
Ones of a series of individually actuatable stop 
fingers (Fig. 4) movable by the associated push 
buttons. In order that the simple sliding move 
nent of the push, buttons as they are depressed 
may be used for not only urging the stops into 
engagement with the tuner rotor, but also to 
control the electric driving motor, an arrange 
ment has been provided for effecting a relative 

2,149,570 
axial shifting movement between the rotor and 
its cooperating non-rotatable stop mechanism. 
in particular, the rotor and the non-rotating 
stops are caused to move axially With respect to 
each other whenever one of the stops is urged 
into engagement with the rotor and this axial 
movement in turn is utilized to render the driv 
ing motor operative to turn the rotor. AS Soon, 
however, as the stop enters the corresponding 
rotor recess, the axial displacement of the partS 
noted is released so that they return to their 
former neutral position and the motor is there 
by automatically rendered inoperative to drive 
the rotor farther. 

Poujer actuating mechanism. 
The power actuating mechanism for the tuner 

may be an electric driving motor 7, energized 
by electric current from any suitable source as, 
for example, by low voltage single phase alter 
nating current from the usual power transformer 
in the radio receiver. This driving motor has 
been shown herein as being a two-pole motor of 
the shaded pole induction type and is provided 
with a stator 8 and a cooperating rotor 9. The 
driving motor is mounted in the lower portion of 
a. Sheet metal casing or framework 20 which 
houses the unit (Fig. 1). . . . 
The casing 20 comprises sheet metal end plates 

2, having suitable mounting flanges 2a at their 
OWer ends, and joined by a front plate 23. An 
-shaped notor base plate 24 (Figs. 2 and 4) 

forms a Central horizontal partition in the cas 
ing as well as a back wall for the upper portion 
of the casing. The motor 7 is supported on 
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the lower side of the horizontal part of this plate . 
24 by studs 25. The top wall of the casing is 
formed by an inverted L-shaped plate 26 (Figs. 
1 and 4), having a depending front leg arranged 
in Spaced relation with the front plate 23 and 
COOperating therewith to support the push button 
actuators. The Several plates making up the 
Casing are Secured together by Suitable lugs 22. 
The rotor or rotatable member of the station 

Selector mechanism, designated generally by the 
numeral 27 (Fig. 2), is housed in the upper part 
Of the casing. 20. This rotor includes the shaft 
28 rotatably journaled in self-alining bearings 
29 Secured to the casing end plates 2. In the 
preferred. Construction, illustrated, the relative 
axial movement between the rotor 27 and co 
Operating stop mechanism for controlling the 
motor. is achieved by mounting the rotor 27 for 
axial movement with respect to the stop mecha 
nism rather than the reverse arrangement. Ac 
cordingly the bearings 29 are fashioned to sup 
port the shaft 28 for axial as well as rotative 
movement. A suitable clutch mechanism is ulti 
lized to connect the shaft 28 in driven relation 
with the motor 7 in response to axial shifting 
of the shaft. To minimize the cost of the unit 
a motor of the unidirectional type is preferably 
used and the associated clutch mechanism is 
made reversible so that the tuner shaft 28 can 
be driven in opposite directions as required, al 
though, if desired, the opposite arrangement of a 
reversible notor and a unidirectional clutch may 
be used. - 
The clutch mechanism illustrated (Fig. 2) in 

cludes two alternatively available driven clutch 
disks 30-3, carried by the shaft 28, and a 
frusto-conical driving element or head 32 made 
of rubber or the like. The disks 39-3 are pref 
erably fashioned as stampings from sheet metal 
and the edge portions thereof, are bent into gen 
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2,149,570 
erally frusto-conical shape complementing the 
taper of the driving head 32. By shifting the 
tuner shaft 28 axially in one direction or the 
Other from the central neutral position illus 
trated in Figs. 2 and 9, the clutch disks 39 and 3 
are alternatively engaged with the driver 32 
(Figs. 10 and 11) so as to rotate the shaft 28 in 
Corresponding opposite directions. In general, 
the mechanism actuated by the push buttons 
- 6, hereinafter described, is arranged to shift 

the shaft 28 automatically in an axial direction 
to engage the clutch for a direction of rotation 
of the shaft 28 such that the receiver tuning ele 
ment shaft 0 will be rotated directly to the 
Selected tuning position. 

In order to accommodate the relative axial 
Shifting movement of the shaft 28 with respect 
to the shaft fo, which latter shaft is ordinarily 
fixed against such axial movement, a coupling 33 
(Fig. 1) is interposed between the shafts. Any 
Suitable coupling may be utilized for this purpose 
and the particular construction illustrated forms 
no part of the present invention but is described 
and claimed in my copending application Serial 
No. 209.252, filed May 21, 1938. In general, the 
coupling shown includes two sheet metal arms 34 
and 35 having offset outer ends which are 
arranged in a common plane and are connected 
by a loose link 36. The ends of the arms extend 
through apertures in the link 36 and are urged 
toward each other by helical tension spring 37. 
Bushings 34 and 35 serve to secure the arms 
34 and 35 respectively to the shafts f and 28. 
With such a coupling rotational movement is 
transmitted from the shaft 28 to the driven shaft, 
fe Without lost motion and without interference 
due to changes in axial displacement of the shaft 
28. 
A Speed reduction gearing (Fig. 2) is prefer 

ably interposed between the motor f7 and the 
clutch driver head 32 in view of the high speed 
of the two-pole type of motor used. Even with 
the Speed reduction gearing, however, the tuner 
is driven so rapidly that it moves through sub 
Stantially its full range in one second. In the 
present instance, the motor rotor 9 is fast on the 
sleeve 38 which is journaled on a relatively rotat 
able shaft 39 on the knurled upper end of which 
is Vulcanized the rubber clutch driver head 32. 
A gear 46 meshes with a pinion 4 fast on the 
sleeve 38 and similarly, a gear 42 fast on the 
shaft 39 meshes with the pinion 43 fixed to the 
upper side of the gear 40. This gear 40 and its 
aSSociated pinion 42 are journaled on a stub shaft 
43 fast in the motor base plate 24 while a hub 
46 on the gear 42 is journaled directly in the 
base plate. This gearing arrangement is par 
ticularly easy to assemble in view of the fact 
that only two centers, namely, that for the stub 
shaft 43 and hub 44, need be accurately deter 
mined in the base plate. Furthermore, by 
arranging the axis of the motor shaft 39 at right 
angles to the tuner shaft 28 and by placing the 
clutch mechanism at approximately the center 
of the tuner shaft an especially compact and 
simple assembly is accomplished. 

Selector mechanism, 
In order to insure accurate location of the 

tuner shaft 28 in its various selected positions, a 
mechanical stop mechanism is utilized for posi 
tively determining the final tuning positions. As 
will hereinafter appear, this same mechanism 
also controls the clutch as well as a switch govern 
ing the motor energization so that the motor is 

their 

3 
automatically started and connected in driving 
relation with the tuner shaft as soon as one of 
the push buttons - 6 is depressed and subse 
quently automatically stopped and disconnected 
from the shaft when the latter reaches the Se 
lected tuning position. In general, the stop 
mechanism embodies a series of radially project 
ing members included in the rotor assembly 27 
and a Cooperating series of non-rotatable stops 
adapted to engage these radially projecting mem 
bers and positively locate the rotor in its selected 
tuning positions. In the preferred construction 
illustrated, the radially projecting members are 
shown as a series of disks 45 (Figs. 2 and 3) pref 
erably fashioned as stampings from sheet metal. 
Each of these disks is provided with a peripheral 
recess or V-shaped notch 46 into which a stop 
member is projected to locate the tuner Shaft, 28 
pOSitively in a predetermined position of rota 
tional adjustment. 
A yieldable frictional connection is provided 

between each of the disks 45 and the shaft 28 so 
that the disks can, when necessary, be rotated in 
dividually about the shaft by holding a selected 
disk fixed and rotating the shaft by hand. As is 
hereinafter explained, this type of rotational ad 
justment is used in presetting the tuner for a se 
lected list of stations. Each of the disks 45 is 
mounted on the reduced end portion of a corre 
Sponding supporting bushing 47 which is slipped 
on the shaft 28 (Fig. 2). Interposed between 
each disk and the abutting face of the next adja 
cent bushing is an annular friction washer 48, 
which frictionally resists rotation of the disk 
With respect to the bushing against which it is 
clamped. In a SSembling the rotor, all of the 
parts are slipped on the shaft 28 in proper order, 
including: the disks 45, the bushings 47, the 
friction washers 48, the clutch disks 30-3, and 

Spacing bushing 5. . These parts are 
Strung on the shaft so that they abut against an 
end Washer 49 held against further movement by 
a transverse pin 50. Then an end Washer 52 is 
placed in position together with an internally 
threaded locking nut 53 and externally threaded 
locking bushing 54 (Figs. 2 and 4). A second 
transverse pin 55 is then inserted in a transverse 
hole in the shaft and in engagement with a con 
plemental slot in the outer face of the locking 
bushing 54. Finally, the locking nut 53 is 
threaded along the bushing 54 so that the bush 
ings 4 are jammed tightly against each other 
and against the pin 56 at the other end of the 
aSSembly. In this way the disks 45 are held 
firmly in position on the shaft 28. The frictional 
connection between the disks and shaft is, how 
ever sufficiently yieldable that the disks can be 
rotated about the shaft during the presetting of 
the tuner for a selected set of stations. 

Cooperating with the notched disks A5 is a 
series of stop fingers or cam followers individually 
actuatable by the push buttons - 6. These 
stop finger's 56 are preferably of inverted L-shape 
(Fig. 4) being fashioned as stampings from sheet, 
metal and the active ends thereof are tapered or 
pointed (Fig. 9). Each of these stop fingers 
56 is carried by a flexible fiat cantilever spring 
57 secured to an offset lower edge portion 58 
on the bottom of the casing plate 23. These 
springs may be both spot welded and riveted 
not cnly to the inner face of the offset 58 in 
the Supporting plate, but also to the stop fingers 
5 as indicated at 2 and 73 (Figs. 4 and 16). 
The welding prevents sidewise skewing of the 
SpringS and the rivets prevent breakage of the 
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4. 
welds. The front face of the offset 58 is pref 
erably disposed at a slight angle to the Vertical 
so that the stop fingers 56 will normally be held 
in a position out of contact with the disks 45. 
A series of axially slidable actuator or push 

button bars 59, carrying the push buttons -6 
on their outer ends, are arranged to thrust the 
Stop fingers 56 in Wardly into contact With their 
cooperating selector disks in response to depres 
Sion of the attached push buttons. The Springs 
57 normally urge the push button bars 59 to 
their outermost position. In order to facilitate 
a maximum number of push button patterns on 
the front of the unit. With a minimum number 
of Standard parts, the actuator bars 59 are pref 
erably fashioned as stampings from sheet metal 
in a general Z-shape as shown in Fig. 4. The 
central portions of the actuator bars are located 
between the casing front plate 23 and the over 
hanging front leg of the top plate 26 with the 
inner ends of the bars slidably mounted in a 
series of apertures 60 in the front plate (Figs. 
4 and 16). All of these apertures. 60 are ar 
ranged in a single row, but two rows of rec 
tangular apertures 6 and 62 are provided in 
the depending leg of the top plate 26 (Fig. 17). 
Accordingly, the offset front extensions on the 
actuator bars 59 may be slidably mounted in 
the corresponding aperture 6 or 62 by simply 
turning the actuator bars over. For example, 
the push buttons f-f 6 may be staggered as 
shown in Fig. 1 by arranging the actuator bars 
to project through alternate ones of the aper 
tires S and 62 or, if desired, all of the push 
buttons may be placed in a single line with the 
actuator bars projecting either through the roW 
of apertures 6 or the row of apertures 62. 
Means is provided for yieldably urging the 

tner shaft 28 to a neutral or central position 
in which the clutch connecting it to the driving 
motor is disengaged. In the preferred Construc 
tion illustrated, a switch mechanism, which con 
trols the energization of the driving motor , 
is also utilized for this purpose. This switch 
mechanism includes two resilient spring fingers 
65 and 66 (Fig. 5) mounted in insulated rela 
tion on a supporting tongue 67, struck out from 
the upstanding rear leg of the motor base plate 
24. A pair of normally open contact points 68-69 
carried by the outer ends of the spring fingers 
65-6 are interposed in series With the notor 
energizing circuit and accordingly the motor 
is deemergized so long as these contacts remain 
open. Completion of the motor energizing cir 
cuit by a closure of the contact points 68-69 
is accomplished in response to an axial shifting 
movement of the tuner rotor 27 in either di 
rection from its central neutral position by means 
of a ball 70 seated in an annular groove 7 
(Fig. 13) and in an aperture in the Spring finger 
66. This latter aperture is of smaller diameter 
than the ball. m 
to the left (as viewed in Fig. 13) the ball O 
rides up on the right hand side of the groove 

to the position shown in Fig. 14 thus closing 
the contact points 68-69. Similarly, when the 
tuner shaft 28 is moved to the right, the ball 
3 rides up on the left hand side of the groove 

T (Fig. 15) again closing the motor contact 
points. As soon, however, as the axial thrust 
on the tuner shaft is released, the resiliency of 
the spring fingers 56 forces the ball T9 back 
into the root of the groove 7 thereby returning 
the shaft 28 and the attached rotor assembly 27 . 
to its central or neutral position. 

When the tuner shaft 28 is Shifted 

2,149,570 
As was previously noted the inward movement 

of the push button bars 59 is utilized to cause 
a relative axial shifting movement between the 
rotor assembly and stop assembly, and this axial 
movement is in turn utilized to render the motor 
operative to drive the tuner rotor. Furthermore, 
the arrangement is preferably such that the di 
rection of rotation of the rotor will be auto 
natically determined so that the disk notches 46 
Will move directly into register with cooperating 
selected one of the stop fingers 56. To accom 
plish such action, cam surfaces are preferably 
provided on the tuner rotor 2T engageable by 
the movable stop fingers or associated parts to 
effect a relative axial shifting movement between 
the stop mechanism and the rotor assembly so 
that the axial movement can be utilized to con 
trol a motor clutch mechanism. In the preferred 
construction iliustrated, the can Surfaces are 
fashioned on the disks 45. For this purpose, the 
edge portion of each disk 45 is bent to form 
two oppositely facing segmental frusto-conical 
cam surfaces 63 and 64 lying on opposite sides 
of a diameter passing through the notch 46. 
The noses on the stop fingers 56 are tapered at 
an angle complementing the angle of taper of 
the frusto-conical cam surfaces on the disks 
(Fig. 9) and accordingly, when one of the stop 
fingers 56 is pushed forwardly into engagement 
with its cooperating disk it shifts the same, to 
gether with the entire rotor assembly 27, to the 
right, or left depending upon Which One of the 
segmental cam surfaces 63 or 64 it engages. By 
the use of two such segmental cam surfaces the 
direction of rotation of the rotor is automati 
cally determined for any position of the rotor 
since the rotor shaft 28 and attached tuning 
element have a maximum turning angle of Only 
180°. 

Resumé of Station selector operation. 

The push buttons ii-li are ordinarily marked 
by suitable indicia, to show the radio broadcast 
ing station to which they are adapted to tune 
the associated radio receiver. The disks. 45 are 
initially adjusted about the shaft 28 so that their 
notches 56 are disposed to locate the shaft 28 in 
the tuning position corresponding to the indicia 
marked on the push buttons as is hereinafter de 
scribed in further detail. 

In the normal operation of the selector tuning 
mechanism, it is only necessary for the operator 
to depress the push button corresponding to the 
station to which he desires to tune the radio 
set. 
until the tuning operation is completed, although 
With the motor drive described, the tuning Oper 
ation is so rapid that the general impression 
is that of allinost a momentary pressing Of the 
push button. Upon so depressing Oile of the push 
buttons as, for example, the button (Fig. 4) 
the attached actuator bar 59 is thrust in Wardly 
thus pushing its associated stop finger 56 into 
contact with the corresponding disk 45 so that 
the Stop finger engages one of the can surfaces 
63 or 64 on the disk. (Figs. 10 and 11 respec 
tively). The disk can surface engaged depends, 
of course, upon whether the notch 46 is at the 
moment, located above or below the stop. If, 
for example, the notch 46 is located below the 

- active end of the stop 56 (Figs. 6 and 11), the 
stop finger engages the can Surface 64 and cans 
the rotor assembly 2 axially to the right, there 
by engaging the ciutch disk 39. With the clutch 
driver head 32 (Fig. 11). As a result the tuner 

The push button is maintained depressed 
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2,149,570 
rotor 27 is driven in a counterclockwise direc 
tion (as viewed in Fig. 6). Similarly, if the notch 
46 is located above the stop finger 56 (Figs. 7 
and ii) the latter engages the cam Surface 63 
and pushes the rotor assembly axially to the left 
to engage the clutch disk 3. With the clutch driv 
er 32 (Fig. 10). In such case the rotor 2 is 
driven in the opposite or clockwise direction (as 
Viewed in Fig. 7). In either case, the clutch is 
engaged to rotate the shaft 28 directly to a po 
sition in which the notch 46 registers with the 
stop finger 56. 
The driving motor 7 is automatically ren 

dered inoperative to drive the tuner rotor 27 far 
ther as soon as the stop finger 56 leaves the 
surface of the can track against Which it has 
been pressed and enters the disk notch 66. The 
disengagement of the stop finger from the cam 
track 63 or 64 frees the rotor assembly 27 to re 
turn to its normal central position (Fig. 9) under 
the bias of the Switch spring finger 65 as previ 
ously described. Such a return of the rotor to 
its central axial position disengages the clutch 
and simultaneously opens the motor circuit. Ac 
cordingly, rotation of the selector rotor 27 by 
the electric driving motor is effectively stopped 
in at the tuning position selected. It will be 
noted that because of the disengagement of the 
clutch the momentum of the driving motor f7 
as it coasts to a stop cannot cause the tuning 
mechanism to overrun despite the fact that the 
motor may have been operating at a compara 
tively high rate of Speed. 
The positive mechanical stoppage of the Se 

lector rotor 2 into its final and precise tuning 
position is effected by the continued pressure 
exerted on the selected push button by the oper 
ator. This continued inward pressure on the 
push button causes the nose of the stop finger 
56 to Seat in the root of the Selector disk notch 
(Figs. 8 and 12). The rotor 27 is thereby posi 
tively or mechanically located in its final tuning 
position and any further rotation of the rotor 
is arrested despite its momentum or the speed of 
rotation which it may have previously attained. 

Initial tuner adjustment 
The initial adjustment or a readjustment of 

the turner for SOme Selected Series of Stations 
can be made very easily and without the neces 
sity of opening up the unit, adjusting any set 
Screws or the like, or manipulating any auxiliary 
Setting devices. In general, if it is desired that 
the push button , for example, should be ad 
justed to tune in station 'A' this push button if 
is thrust inwardly and the motor 7 permitted 
to rotate the tuner rotor 2 in the manner de 
scribed above until the associated stop finger 56 
enters the notch 46 in its corresponding disk 45. 
The operator then continues to hold the push 
button f f in its depressed position with its asso 
ciated stop finger engaging the rotor disk, and 
the shaft 28 is rotated by hand, as, for example, 
through the medium of the manual tuning mech 
anism hereinafter described, until signals from 
station 'A' are tuned in on the radio set. The 
push button f is then released. By such a ma 
nipulation of the device the disk 45 cooperating 
with the push button f is rotated about the 
shaft 28 until it is in exactly the angular posi 
tion corresponding to the adjustment of the radio 
receiver for tuning in station 'A'. The same 
series of operations is repeated for conditioning 
push button 2 to tune in station 'B', and for 
each of the successive push buttons to adjust the 

angular position of their associated disks for 
tuning in other stations of the Series desired. 
Thereafter the stations thus selected can be 
tuned in at any time by simply depressing the 
corresponding push button in the manner pre 
viously described in connection with the normal 
operation of the tuner. 

Mdinatoll tuiting 
The mechanism for tuning the aSSociated radio 

receiver manually, as distinguished from auto 
matic tuning to a selected One of a series of sta 
tions, comprises a rotatable manual Operating 
knob 80 . (FigS. and 19). This knob is carried 
by a shaft 8A, which is journaled for both rota 
tional and axial sliding movement in a U-shaped 
bracket 82. Screwed to the Outer end of the tuner 
casing 20. The shaft 8 carries a pinion 83 ar 
ranged to mesh. With a stamped sheet metal 
crown gear 84, fixed to the shaft 28 by bush 
ing 85. To maintain the pinion 83 normally out 
of engagement With the gear 84, a helical com 
pression Spring 86 is interposed between One leg 
of the bracket 82 and a collar 8 on the shaft 8. 
When the manual tuning knob shaft 8 is in 

its outward position with the pinion 83 disen 
gaged, the tuner shaft. 28 is free to turn or move 
axially Without interference of the turning shaft 
or gear. When the tuning knob 80 is pushed 
inWardly, however, to engage the pinion 83 with 
the gear 84, the tuner shaft 28 is held against 
axial movement thereby preventing inadvertent 
simultaneous driving of the shaft 28 by the mo 
tor fi and manually rotatable shaft 8. The in 
terlock for this purpose includes a flange 88 in 
the inner end of the bushing 85 which abuts 
against the inner end of the shaft 8 when the 
latter is thrust inwardly thus preventing axial 
displacement of the tuner shaft 28 to the right 
(as viewed in Fig. 19). Similarly, engagement 
of pinion 83 With the gear 84 prevents axial dis 
placement of the tuner shaft 8 to the left. 
In the operation of this manual tuning device 

the operator pushes the knob 8 and shaft 8 
axially inward so that the pinion 83 engages the 
crown gear 84 and the shaft 28 is locked against 
axial movement. By rotation of the knob 80 the 
tuner shaft 28 and the coupled radio tuning ele 
ment shaft to can then be rotated to any de 
sired position. Preferably a visual indicating dial 
Such as the drum dial 79 (Fig. 1) is attached to 
the tuner shaft 28 so as to indicate in the usual 
manner the frequency for which the radio re 
ceiver is tuned. 

Scotting 

In some instances it may be desired to use a, 
So-called “Scanning' type of tuning in which the 
electric driving motor is used to drive the radio 
receiver tuning element with stoppage at any 
random point determined by the operator, as 
Contrasted With automatic stoppage at a series 
of Selected Station tuning points. In order to ac 
complish this type of tuning, the operator turns 
a scanning control knob. 9 (Fig. 1) mounted on 
the end of a shaft 9 journaled in the plates 23 
and 26 (Fig. 5). The inner end of this shaft car 
ries a generally triangular cam 92 interposed be 
tween the clutch plates 3-3 (FigS. 5 and 19). 
Upon turning the shaft 9 in a clockwise di 

rection (as viewed in Fig. 19) the can 92 con 
tacts the clutch plate 3 thus shifting the shaft 
28 to the left so that the clutch plate 3 engages 
the clutch driver 32, and the switch contacts 
68-69 complete the motor circuit, so that the 
motor rotates the tuner shaft 28 continuously in 
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6 
the corresponding direction. This rotation may 
be stopped at any point desired simply by turning 
the cam 92 to its initial position to disengage the 
clutch. Similarly, the clutch may be shifted to 
cause the motor to drive the tuner shaft in the 
opposite direction by oscillating the can 92 in a 
counterclockwise direction (as Viewed in Fig. 19). 
By this means the tuning motor 7 can be utilized 
to adjust the tuning position of the radio receiver 
quickly and effectively to any desired point. 
Although a particular embodiment of the in 

wention has been shown and described in SOine 
detail for purposes of illustration and explana 
tion of the various features of the invention 
there is no intention to thereby limit the inven 
tion to such embodiment but on the other hand 
the appended claims are intended to cover all 
modifications and alternative constructions fall 
ing within the spirit and scope of the invention. 

claim as my invention: 
1. A Station selector tuner for a radio receiver 

comprising, in combination, a rotatable and ax 
ially shiftable shaft adapted to be connected to 
a rotatable tuning element of a radio receiver, 
a disk mounted on said shaft and having a 
peripheral notch therein, the edgeportion of Said 
disk being fashioned to present two segmental 
frusto-conical cam surfaces facing generally aX 
ially of the disk in opposite directions and lying 
on opposite sides of a diameter passing through 
said notch, means including a cam follower pro 
jectable into engagement with said edge portion 
of said disk in a direction radially thereof for en 
gaging one or the other of said cam surfaces to 
shift said disk and shaft axially and for engag 
ing said notch upon rotation of the latter into 
registry with said cam follower to locate Said 
shaft positively in a predetermined position of 
rotational adjustment, reversible power actuated 
means for rotationg said shaft, and means re 
sponsive to the relative axial shifting movement 
of said shaft resulting from the contact of said 
cam follower with said cam surfaces for con 
trolling the direction of rotation of said shaft 
by said reversible power actuated means to effect 
rotation of said shaft directly to a position in 
which said notch registers with said cam follower, 

2. A station selector tuner for a radio receiver 
comprising, in combination, a rotatable and ax 
ially shiftable shaft adapted to be connected to 
a rotatable tuning element of a radio receiver, 
a disk mounted on said shaft and having a 
peripheral V-shaped notch therein, the edge por 
tion of said disk being fashioned to present two 
segmental frusto-conical can Surfaces facing 
generally axially of the disk in opposite direc 
tions and lying on Opposite sides of a diameter 
passing through said notch, means including a 
cam follower shiftable into engagement with said 
edge portion of said disk in a direction radially 
thereof for engaging one or the other of said can 
surfaces to shift said disk and shaft axially and 
for engaging said notch upon rotation of the lat 
tier into registry With Said can follower to locate 
said shaft positively in a predetermined position 
of rotational adjustment, said cam follower be 
ing generally L-shaped With a tapered nose por 
tion engageable With Said disk, means including a 
cantilever Spring yieldably Supporting Said can 
follower out of engagement With Said disk, an 
axially slidable actuator bar for shifting Said cam 
follower into engagement with said disk by flex 
ure of said Spring, reversible power actuated 
means for rotating said shaft, and means re 
sponsive to the relative axial shifting movement 

2,149,570 
of said shaft resulting from the contact of said 
can follower with said can surfaces for control 
ling the directing of rotation of said shaft by 
said reversible power actuated means to effect 
rotation of Said Shaft directly to a position in 
which said notch registers with said cam foll 
lower. 

3. In a power actuated radio receiver tuner a 
rotor Sub-assembly for defining predetermined 
tuning positions of a rotatable tuning element 
and controlling the direction of rotation of the 
element in moving to the selected positions, com 
prising, a shaft, a sheet meal disk, said disk hav 
ing a peripheral notch therein and having the 
edge portion thereof fashioned to form two Seg 
neintai oppositely tapering frustO-conical Caii. 
surfaces facing generally axially of the disk and 
lying on opposite sides of a diameter passing 
through the said notch, and means for adjust 
ably securing said disk on Said shaft. 

4. A station selector tuner for a radio receiver 
comprising, in combination, a rotatable member 
adapted to be connected to a rotatable tuning 
element of a radio receiver, said member present 
ing two segmental frusto-conical cam Surfaces 
facing generally axially on opposite sides of a 
common plane transverse to the axis of Said 
member and each extending about Separate 
halves of the periphery of said member, Said ro 
tatable member having a peripheral recess there 
in lying in a diametrical plane thereof passing be 
tween adjacent ends of said can Surfaces, a stop 
mechanism including a cam follower arranged to 
be actuated from a disengaged idle position along 
a path in said common plane into engagement 
with one or the other of said can Surfaces de 
pending upon which one is presented thereto, Said 
stop mechanism including a part arranged to en 
ter said recess to position said rotatable member 
in a corresponding predetermined position upon 
rotation of said recess into registry thereWith, 
means supporting said rotatable member and 
stop mechanism for relative axial movement, re 
versible power actuated means for rotating Said 
member, and means for utilizing the relative aX 
ial shifting movement between said member and 
said stop mechanism in alternative opposite di 
rections resulting from the contact of Said cam 
follower and the respective alternatively present 
ed cam surfaces for controlling the direction of 
rotation of said member by said reversible power 
actuated means to effect rotation of Said member 
directly to a position in which said recess regis 
ters with said stop mechanism. 

5. A station selector tuner for a radio receiver 
comprising, in combination, a rotatable member 
adapted to be drivingly connected to a radio re 
ceiver tuning element, means including a set of 
mechanical stops movable individually into and 
out of operative position for positively arresting 
the rotation of said member in any One of a Se 
lected series of angular tuning positions, corre 
sponding to different station tuning positions of 
the tuning element, means supporting Said mem 
ber and said set of stops for relative movement 
axially of said member, means responsive to the 
actuation of any selected one of Said stops into 
operative relation with said member for effecting 
relative axial movement therebetween from a 
central neutral position in a direction determined 
by the direction of angular displacement of Said 
member from the tuning position corresponding 
to the Selected Stop, power actuated means for 
rotating Said member, and means responsive to 
Said relative. axial movement for rendering said 
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2,149,570 
power actuated means operative to rotate said 
member in a direction to move directly to the se 
lected tuning position. 

6. A power actuated Station Selector radio 
tuner comprising, in combination, a rotatable 
Shaft adapted to be connected to the tuning ele 
ment of a radio receiver, means supporting said 
shaft for rotational and axial sliding movement, 
two spaced and opposed driven clutch members 
fixed on said shaft, means including radially 
extending members carried by said shaft and a 
Series of cooperating stationary stop members 
engageable with said radially extending mem 
berS for locating said shaft in any selected one 
of a series of predetermined positions of angul 
lar adjustment, a driving clutch member dis 
posed between said driven clutch members and 
engageable alternatively thereWith upon axial 
Shifting of Said shaft, an electric motor oper 
atively connected to said driving clutch member, 
and means responsive to the actuation of any Se 
lected One of Said stop members into a position 
to engage one of said radially extending men 
bers when the latter is rotated into registry 
therewith for shifting said shaft axially in a 
direction to engage said clutch to rotate said 
Shaft directly to such position of registry. 

7. A Selector type tuner for a radio receiver 
comprising, in combination, a rotatable and axi 
ally Inovable member adapted to be connected 
to a rotatable tuning element of a radio receiver 
and having a recess therein, an electric driving 
motor, means including a clutch for connecting 
Said motor in driving relation with said rotatable 
member, means for locating said member pre 
cisely in a predetermined position of rotational 
adjustment corresponding to a selected tuning 
position of the tuning element, said last named 
means including a stop actuatable from an idle 
inoperative position into an operative position 
in which a part of said stop lies in the path of 
Said recess for entry therein upon registry there 
With to position said member accurately in said 
predetermined position, means including a cam 
track carried by said member and engageable 
With Said stop upon actuation thereof for shift 
ing Said member axially from a normal idle. po 
sition, Said cam track being contoured to disen 
gage Said stop when said stop part registers With 
Said recess, and means responsive to axial move 
ment of Said member out of and into said idle 
position for respectively engaging and disengag 
ing Said clutch. 

8. A Station selector type tuner for a radio 
receiver comprising, in combination, a rotatable 
and axially movable member adapted to be con 
nected to a rotatable tuning element of a radio 
receiver and having a recess therein, an electric 
driving motor including an energizing circuit, 
having a control SWitch therein, means includ 
ing a clutch for connecting said motor in driv 
ing relation with Said rotatable member, means 
for locating said member precisely in a prede 
termined position of rotational adjustment cor 
responding to a selected tuning position of the 
tuning element, said last named means includ 
ing a stop actuatable from an idle inoperative 
position into an operative position in which a 
part of said stop lies in the path of said recess 
for entry therein upon registry therewith to po 
sition said member accurately in said prede 
termined position, means including a cam track 
carried by said member and engageable. With said 
stop upon actuation thereof for shifting said 
member axially from a normal idle position, said 

cam track being contoured to disengage said stop 
when said part registers with said receSS, and 
means responsive to axial movement of said 
member out of and into said idle position for 
not only respectively engaging and disengaging 
said clutch but also actuating Said motor Con 
trol SWitch. 

9. A station selector tuner for a radio receiver 
comprising, in combination, a rotatable and axi 
ally movable member adapted to be drivingly 
connected to a rotatable tuning element of a 
radio receiver, means including a plurality of 
mechanical stops actuatable individually into and 
out of operative position for positively arresting 
the rotation of said member in any one of a Se 
lected series of angular tuning positions corre 
sponding to different station tuning positions of 
the tuning element, means responsive to the ac 
tuation of any selected one of said stops into 
operative relation with said member for shift 
ing said member axially from a central neutral 
position in a direction determined by the direc 
tion of angular displacement of Said member 
from the tuning position corresponding to the 
selected stop, power actuated means for rotating 
said member, and means responsive to Said axial 
movement of said Enember for rendering Said 
power-actuated means operative to rotate said 
member to move directly to the selected tuning 
position in a direction determined by the direc 
tion of axial movement of Said member. 

10. A notor driven tuner for a radio receiver 
comprising, in combination, an electric driving 
motor having an energizing circuit with a pair of 
normally open contact points interposed there 
ii), a rotatable axially shiftable member adapt 
ed to be drivingly connected to the tuning ele 
ment of a radio receiver and having an annular 
peripheral groove therein, means including a re 
versing clutch for connecting said motor to Said 
member to rotate the same in alternative direc 
tions in response to axial movement. Of Said 
inenber in opposite directions from a central 
neutral position, a resilient Spring finger Sup 
porting one of Said contact points in operative 
relation with the other and overlying Said an 
nular groove, Said finger having a recess there 
in registering With said groove When Said ro 
tatable member is in its central neutral posi 
tion, and a ball Seated in said recess and ar 
ranged to enter said groove when said member 
is in its neutral position for shifting said one 
contact point into engagement With the other as 
the ball rides up on the sides of Said groove in 
response to an axial shift of said member, the 
resiliency of said finger tending to force said 
ball into Said groove and thereby serving to urge 
said member yieldably into its central neutral 
position. 

11. A motor driven tuner for a radio receiver 
comprising, in combination, an electric driving 
motor having an energizing circuit with a paii 
of normally open contact points interposed there 
in, a rotatable axially shiftable member adapt 
ed to be drivingly connected to the tuning ele 
ment of a radio receiver and having an annular 
peripheral groove therein, means including a re 
versing clutch for connecting said motor to said 
member to rotate the same in alternative di 
rections in response to axial movement of said 
member in Opposite directions from a central 
neutral position, a resilient spring finger sup 
porting One of Said contact points in operative 
relation with the other and overlying said an 
nular groove, said finger having a recess therein 
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S 
registering with said groove when said rotatable 
member is in its central neutral position, a ball 
seated in said recess and arranged to enter Said 
groove when said member is in its neutral pO 
sition for shifting said one contact point into 
engagement with the other as the ball rides up 
on the sides of said groove in response to an 
axial shift of said member, the resiliency of Said 
finger tending to force said bai into Said groove 
and thareby serving to urge said member yield 
ably into its central neutral position, a disk 
mounted on said member and having a periph 
era notch therein, the edge portion of Said disk 
being fashioned to present two segmental frusto 
conical can surfaces facing generally axially of 
the disk in opposite directions and lying on Op 
posite sides of a diameter passing through Said 
notch, and neans including a cam follower pro 
jectable into engagement with said edge portion 
of said disk in a direction laterally thereof for 
engaging one or the other of said can Surfaces 
to shift said disk and said member axially and 
for engaging said notch upon rotation of the 
latter into registry with said can follower to 
locate said member positively in a predetermined 
position of rotational adjustment. 

12. A station selector type radio receiver tuner 
comprising, in combination, a rotor adapted to 
be connected in driving relation. With a tuning 
element of a radio receiver and movable to a 
position of rotative adjustment corresponding 
to a predetermined tuning position of such ele 
ment, a cam follower - movable generally later 
ally of said rotor into and out of Operative rela 
tion therewith, power actuated means for ro 
tating said rotor, means for rendering said power 
actuated means operative to rotate Said rotor 
only in response to relative movement between 
'said cam follower and rotor axially of the latter 
from a predetermined neutral position, and 
means including a can surface on Said rotor 
engageable with said cam follower upon actua 
tion of the latter into operative relation with . 
said rotor for maintaining said rotor and can 
follower displaced axially from said neutral posi 
tion only until said rotor is rotated by Said 
power actuated means to said tuning position. 

13. A station selector type tuner for a radio 
receiver comprising, in combination, a rotor 
adapted to be connected in driving relation with 
a radio receiver tuning element rotatable through 
a tuning range of approximately 180, said rotor 
having two segmental generally conical can 
surfaces thereon facing in opposite directions 
axially thereof and located on opposite sides of 
a diameter thereof, two contiguous ends of said 
cam surfaces being disposed in Spaced relation 
with the space therebetween defining a pre 
selected tuning position of Said rotor, means 
Supporting said rotor for axial as well as rota 
tional movement, power actuated means for ro 
tating said rotor, means for rendering said power 
actuated means operative to rotate Said rotor in 
alternative opposite directions only in response to 
axial shifting of Said rotor in Corresponding Op 
posite directions from a central neutral posi 
tion, means for yieldably urging said rotor to 
said neutral position, and means including a cam 
follower projectable generally radially of said 
rotor into engagement with the One of said can 
surfaces presented thereto for shifting said rotor 
axially in one direction or the other from said 
central neutral position and for releasing said 
rotor to return to said central neutral position 
upon registry thereof With said Space between 

said cam surface ends to free said rotor to re 
turn to its neutral position at Such point. 

i4. A combined station selector and Scanning 
type tuner for a radio receiver comprising, in 
conbination, an electric driving notor, means 
including a reversible clutch for connecting said 
motor in driving relation With a tuning element 
of a radio receiver, said clutch embodying a 
power actuated generally conical driver and a 
pair of frusto-conical driven members disposed 
on opposite sides thereof and shiftable axially 
in opposite directions for alternative engage 
ment therewith, station selector means for in 
itiating operation of Said motor and stopping 
the same at predetermined tuning positions, 
means operable in response to the actuation of 
said station selector means for Shifting Said 
clutch driven members axially in a direction to 
engage the one thereof required to move Said 
tuning element directly to the Selected position, 
and means including a manually oscillatable 
scanning control cam interposed between Said 
clutch driven members and Oscillatable from a 
disengaged position into engagement with alter 
native ones thereof to shift said members axially 
for engaging said clutch to effect either forward 
or reverse rotation of the tuning element 
throughout any desired portion of its range of 
movement. 

15. A combined power actuated and manual 
tuner for a radio receiver comprising, in com 
bination, a rotatable and axially movable shaft 
adapted to be connected to a rotatable tuning 
element of a radio receiver, an electric motor, 
reans including a reversible clutch movable 
from a central neutral position into respective 
forward and reverse engaged positions in re 
sponse to axial shifting of said shaft in respec 
tive opposite directions from a central position 
for connecting said motor in driving relation 
with Said shaft, a rotatable manually operabie 
member, disengageable means for connecting 
said member to said shaft, and interlock means 
for preventing engagement of Said last named 
means except when said shaft and clutch are in 
their respective neutral positions. 

16. A push button operated station selector 
radio tuner comprising, in combination, a rotat 
able shaft adapted to be connected to the tuning 
element of a radio receiver, means including 
radially projecting members carried by Said shaft 
and a series of cooperating non-rotating stop 
members nowable into and out of engagement 
with said radial members for locating said shaft 
in any selected one of a series of predetermined 
positions of angular adjustment, two spaced 
panels extending along one side of said shaft, the 
inner one of said panels having an alined series 
of apertures therein registering with said mov 
able stops; the outer, one of said panels having 
two rows of apertures therein with the aper 
tures in each row displaced respectively above 
and below said apertures in said inner panel, 
and actuator bars for said stops slidably mount 
ed in said apertured panels, each of said bars 
including a central portion positioned between 
said panels and an inner extension slidable in 
Said apertures in Said inner panel as well as an 
offset outer extension carrying a push button 
on its outer end and adapted to be positioned 
in either the corresponding upper or lower aper 
ture in said outer panel upon reversal of said 
bar, whereby said push buttons may be staggered 
or allined as desired by simply reversing said 
bars. 
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17. A power actuated station selector radio 

tuner comprising, in combination, a rotatable 
shaft adapted to be connected to the tuning ele 
ment of a radio receiver, a chassis supporting 
said shaft for rotational and axial sliding move 
ment, two spaced and opposed driven clutch 
members fixed on Said shaft adjacent the center 
thereof, means including radially projecting 
members carried by said shaft on the opposite 

li) . Outer sides of said clutch members and a series 
of cooperating stationary stop members engage 

able with said radially extending members for 
locating said shaft in any Selected. One of a Series 
of predetermined positions of angular adjust 
ment, a driving clutch member disposed between 
said driven clutch members and engageable al 
ternatively therewith upon axial shifting of said 
shaft, an electric motor operatively connected 
to said driving clutch member, and means Sup 
porting said motor on said chassis as a unitary 
structure thereWith. 
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of the case in the Batent Office. 

Signed and sealed this 25th day of April, A.D. lS39. 

Henry Wan Arsdale 
(Seal) Acting Commissioner of Patents. 


