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2,49,968 

USS EURON TUNER FOR WOLTEAN 
RADIO RECEIVERS 

3rice Roberts, Philadelphia, if a., assignor to 
General Electric Company, a corporaticia of 
New York 

Agglication juiy 26, 1944, Serial No. 546,67. 
(C. 250-40) 9 Cais. 

The presert invention relates to a multiband 
radio receiver, and is particularly concerned with 
presettable push button tuning. 
An object of my invention is to provide an ar 

langenient in Which a push button is usable to 
Select a station in each of the receiver bands. 
The novel features which I believe to be chair 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My inven 
tion itself, however, both as to its organization 
and method of operation, together with further 
objects and advantages thereof, may best be 
understood by reference to the following descrip 
tion taken in connection with the accompanying 
drawings in which Fig. 1 is an exploded perspec 
tive of the push button tuner; Fig. 2 is a detail 
of the band selecting cam; Fig. 3 is a diagram of 
the tunable receiver circuit; and FigS. 4 and 5 are 
diagrams of circuit elements connectible in the 
Fig. 3 circuit to condition the receiver for other 
signal bands. 

Referring to Fig. 1 of the drawings, there is 
shown a tuner for a multiband radio receiver hav 
ing a band selecting reel with disks 2 Sup 
porting sets 3, 4, 5 of circuit elements respectively 
connected to rows of contacts 6, 7, 8 on strips 9, 
0, of insulating material fitting in notches 
fa in the disks. There is space on the disks for 

an additional Set of circuit elements to be con 
nected to similar contacts on strip 2. By means 
of contact fingers 3 one of the sets of circuit 
elements is connected into the receiver circuit in 
each position of the reel to condition the receiver 
for reception of Signals in the corresponding band. 
The reel is positioned in each band selecting posi 
tion indicated by a pointer 3a and a dial 3b by 
a retractable stop 4 at the upper end of an arm 
5 which engages the under side of one of the 

contact carrying strips 9, 10, , 2 and a spring 
pressed latch 6 engaging the upper side of the 
Strip. 
The circuit elements are illustrated as induct 

ances tuned by magnetic cores 7 carried on rods 
8 guided in a bar f9 and moved into and out of 
Cooperation With the inductances by a reciproca 
tory carriage 20 guided in a slide 2. The mag 
nitudes of the inductances are varied for tuning 
purposes by varying the distance the cores project 
Within the inductances. The present inventioi 
is not limited to the illustrated circuit elements 
and tuning arrangement. 
The carriage 20 is reciprocated by crank arms 

2, 22 fixed to a shaft 23 and having pin and slot 
connections 24 with brackets 25 fixed to the car 
riage, The shaft 23 is biased in a counterclock 
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Wise direction by a Spring 26 engaging the arm 
2 urging a projection 27 on the arm 2 against 
One of a plurality of stops 28, 29, 3G, 3 adjust 
able to determine the position of the carriage 
and therefore the tuning of the circuit elements. 
The Stops are arranged in rows on a member 32 
fixed to a shaft 33. Each row corresponds to a 
different bald of the receiver and each stop cor 
responds to a different station in the band. The 
Shaft 33 is urged to the left by a compression 
Spring 34 engaging a collar 35 on the shaft. 
Fixed on the shaft is a vane 36 engaging a tubular 
sleeve 3 in which the shaft 33 is journaled. The 
sleeve 37 has a projecting arm 38 carrying a cam 
follower 33 cooperating with a face cam 40 fixed 
to a sleeve 4 in which the sleeve 37 is slidably 
and rotatably journaled by means of a shaft, ex 
tension 42. The sliding movement of the sleeve 
3i is guided by channel 42ct cooperating with the 
end of the arm 38. Also fixed to the sleeve 4 
is a Sprocket 43 connected by a chain 44 and a 
Sprocket 45 to the reel. The face cam 40, the 
sleeve 4, and the sprocket 43 are journaled in 
guide and thrust bearings 43a on a frame 43b 
(Fig. 2), and the shaft 33, the stop carrying mem 
ber 32, the vane 36, and the sleeve 37 are slid 
able as a unit to positions determined by the face 
cam 40 and the cam follower 39. The face can 
48 has flats 46, 47, 48, 49 which respectively posi 
tion the member 32 so the projection 27 on the 
tuning member 2 cooperates with stops 28, 29, 39, 
3. The flats are Spaced 90 degrees apart and 
correspond to the band selecting positions of the 
reel. In the position illustrated, the projection 
27 cooperates with the stops 28 for stations in 
the band determined by the circuit elements 3. 
As is customary, the flats on the face cam are 
connected by inclined surfaces 58. 
The receiver bands are selected by a push but 

ton 5 cooperating with a slide 52 connected by 
a link 53 to a lever 54 pivoted at 55 in the frame. 
The free end of the lever 54 normally fits in a 
notch 56 in a slide 57 retracted by a tension 
spring 58. Pivoted at 59 on the slide 57 is a pawl 
6 having a projecting pin 6 heid against the 
under side of the slide by a tension spring 62. 
The pawl 6 has a face 63 adapted to engage one 
of the projections 64 on the face cam 40 and to 
position the face cam so that one of the flats 
46-49 cooperates with the cam follower 39. At 
the rear of the face 63 the pawl has a cam surface 
65 cooperating with the Succeeding projection 64. 
When the button 5 is depressed, the slide 57 is 
moved forward, causing the pawl 60 to be cammed 
downward until its working face 63 is moved in 
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front of a succeeding projection 64 on the face 
cam 40, thereby positioning the pawl to effect a 
quarter revolution of the face cam upon retraction 
of the slide 57. Just after the pawl reaches this 
position a projection 65 on the slide 5 engages 
the arm 5 pivoted on the shaft 23 and moves the 
stop 4 clear of the strip , thereby permitting 
clockwise rotation of the reel. At this point the 
lever 54 is cammed out of the notch 56 by a cam 
67, thereby releasing the connection between the 
push button 5 and the slide 57 which is now 
retracted by the spring 58. The retraction of 
the slide 5 causes a 90 degree rotation of the face 
cam 40 and through the chain drive 44 causes 
a similar rotation of the reel. At the Start of 
the retracting movement of the slide 57 the 
projection 66 is withdrawn from contact with the 
arm 5 so that the stop 4 is positioned to engage 
the end of the strip 9 and position the reel. 
Since rotation of the reel would not be possible 

With the cores pi'ojecting Within the in 
ductances 3, 4, the slide 52 actuated by the 
band selecting push hitton 5 is provided With 
a caim surface 33 which, upon initial depression 
of the push button, pivots a latch member 69 on 
a pivot, it and tiereby raises an arm closing 
normally open contacts T2 in circuit. With a 
Solenoid 3. The solenoid has an armature 
connected to the arm 2 which, upon energiza 
tion of the solenoid, retracts the calliage 2) and 
the cores 1 carried thereby to a position in 
which the cores are clear of the inductances. 
The Solenoids contacts 2 are closed so long as 
push botton 5 is depiessed and are opened when 
the push button is returned from the depressed 
position. By this time the 90 degree rotation 
of the reel has been completed and a succeeding 
Set of tuning inductances noved into alignment 
with the tuning cores. The 90 degree rotation 
of the face cam 49 positions the flat 49 on the 
face can opposite the cam follower 39 and per 
inits longitudinal movement of the shaft 33 and 
nenbei 32 and the Vane 3G to a position in Which 
the projection 2 is opposite the adjustable stops 
3:... Upon succeeding depressions of the push 
hittorn 5 the stops 39, 29, and 28 are succes 
sively noved into alignment with the projection 
... The 33rd selecting push button 5 and the 

mechanism accordingly provide an 
ai': angerer, ly 

'eel are successively connected to the 
receiver though the contact fingers 3 and the 
adjustable stops carried by the member 32 and 
corresponding to desired stations in the respective 
gigs are brought into cooperation. With the pro 

jection 2 on the tuning arm 2. 
The circuit elements carried by the reel and 

the maniher of tuning the circuit, elements are 
nates of design dependent upon the receiver 
construction. In Fig. 3 is shown a diagram of 
the radio frequency stage of a receiver with the 
circuit elements 3 connected. In Figs. 4 and 5 
are show in circuit, elements is and 5 which are 
successively connected in the receiver circuit in 
succeeding positions of the reel. The circuit ele 
nets Which have been O:litted from the reel for 
purposes of illustration are also omitted from the 
circuit, diagram. Each of the sets of circuit ele 
nents conditions the receive for signals within 
a different band. 

Desied Stations within the band for which 
the receiver is adjusted are selected by push 
buttons engaging slides 76 which cooperate 
with the vane 36 and turn the member 32 to a 
position in which a different one of the hori 

Yhich the circuit, elements car- 5 
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Zontal rows of stops is opposite the projection 27 
on the tuning member 2 . For convenience, the 
push buttons 75 are labelled A, B, C, and D to 
designate the stations corresponding to the push 
butto:S and he horizontal 'OWS of stops are pro 
vided with corresponding designations. The ends 
of the slides ; which engage the vane 36 are 
shaped so that upon the depression of any of 
the push buttons 5, the member 32 is turned 
through the proper angle to bring the projection 

into alignment, with the corresponding hori 
Zontal row of stops. Since each of the push but 
tons 75 is uSable for a Station in each of the re 
ceiver bands, the number of push buttons re 
guired is decreased. 

Each of the slides 7 is provided with a cam 
surface 7 similar to the can Surface 68 which 
coopei'ates with the latch member 69 and elevates 
the Sane to close the solenoid contacts 72 upon 
initial depression of any of the push buttons 75. 
Fneigizing the Solenoid retracts the tuning mem 
ber 2 clear of the stops and prevents inter 
ference with the free rotation of the member 32 
carrying the stops. The slides 3 are also pro 
vided with a notch 78 into which the latch 69 
fallis to latch the push button in its operated 
position. Upon falling into the notch 78, the 
solenoid contactS 2 are opened and the tuning 
member is moved forward by the spring 26 into 
engagenilent With the Stop corresponding to the 
operated push button. When another push but 
ton is depressed, the initial depression lifts the 
latch 69 out Gf the notch 78 and releases the 
previously operated push button. In other re 
spects the operation is identical. 

Since the push button selection of stations is 
confined to a Sinall part of the total number of 
stations Within the receiver bands, manual tun 
ing is desirable. This is effected by means of a 
knob 9 geared to a shaft 80 threaded in the free 
elhi Gf an aim 8 pivoted at 82 on the frame, 
i;he al'm 8 is normally held against a stop 83 
by a Spring 84 in a position in which the shaft 
30 is clear of a projection 85 on the arm 22. 
in this position tuning of the receiver by the 
knob 79 is impossible. When manual tuning is 
desired, a push button 86 is depressed, moving a 
slide 8 forward and positioning the vane 36 
and stop carrying member 32 in the position 
illustrated in which the projection 2 in the 
tuning member 2 f is not opposite any of the tun 
ing stops. The slide 87 is provided with a cam 
surface 88 similar to the cam surfaces 68 and 77 
which pivot the latch member 69 to a position 
closing the Solenoid contacts 2 upon initial de 
pression of the push button 86. The slide 8 is 
also provided with a notch 89 similar to the 
notches 8 into which the latch member falls at 
the end of the downward movement of the push 
button, latching the push button in the depressed 
position. When the latch member 69 is in the 
notch 8, the sclenoid contacts 72 are open and 
the projection 2 on the tuning member 2 f is 
held against the tuning stop carrying member 
32. The slide 87 is also provided with a projec 
tion 90 which engages the arm 8 and noves it 
forward to a position in which the shaft 80 en 
gages the projection 85 and positions carriage 20 
and the tuning cores 7 carried thereby in ac 
cordance with the adjustment of the dial 79. 
While I have shown a particular embodiment 

of Iny invention it will, of course, be understood 
that I do not wish to be limited thereto since 
many modifications both in the circuit arrange 
ment and in the instrumentalities employed may 
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be made and I contemplate by the appended 
claims to cover any such modifications as fall 
Within the Spirit and scope of my invention. 
What I claim as new and desire to Secure by 

lette's Patent of the United States is: 
1. In a push button tuner for a multiband radio 

receiver, band selecting means, control means 
having sets of adjustable stops corresponding 
to desired stations in the respective bands, said 
control means being responsive to said selecting 
means to position said stops in accord With 
the band to be selected, tuning means for co 
Operation with the stops for the selected band, 
and a push button for effecting cooperation of 
the turing means with the stop in the set corre 
Spoinding to the desired station in the selected 
band whereby the push button is usable for a 
gurality of bands. 

2. In a push button tuner for a multiband radio 
Feceiver, a plurality of rows of adjustable stops, 
each l'OW corresponding to an individual one of 
the bands, a tuning member, band selecting means 
for positioning the tuning member in cooperation 
with the row corresponding to the selected band, 
and station selecting means for positioning the 
tuning member in cooperation with the stop in 
the row corresponding to the selected station 
Whereby the station selecting means is usable 
for a station in each of the bands. 

3. In a multiband radio receiver, a magnetic 
core, a reel carrying a plurality of inductances 
Successively positionable by rotation of the reel 
in cooperation with said core, means for connect 
ing the inductance when in cooperation with said 
core to the receiver to condition the receiver for 
signals within a predetermined band, and a push 
button controlled tuning member for positioning 
the core with respect to said inductance to tune 
the receiver for a desired station in the band. 

4. In a multiband radio receiver, a magnetic 
core, a reel carrying a plurality of inductances 
Successively positionable by rotation of the reel 
into alignment With said core, a carriage for now 
ing the core into and out of the inductance for 
tuting, means for connecting the inductance in 
Cooperation with said core to the receiver to con 
dition the receiver for signals within a predeter 
mined band, band selecting means for rotating 
the reel, and means effective upon operation of 
the band Selecting means to rotate the reel from 
one band selecting position to another for re 
tracting the carriage during said rotation. 

5. In a push button tuner for a radio receiver, 
a plurality of buttons corresponding respectively 
to manual turning and to desired Stations, meals : 
for latching any one of the buttons in its operated 
position, means effective upon operation of an 
other button for releasing said latching means, 
a turning member, means controlled by the station 
push buttons for positioning the tuning member 
in accordance With the corresponding stations, 
manually operable means for positioning the 
tuning member, means for normally retracting 
Said manually operable means out of cooperation 
With said tuning member, and means controlled 
by the manual tuning push button for moving 
said manually operable means into cooperation 
With Said tuning member. 

6. In a multiband radio receiver, tuning means 
movable in a plane to tune the receiver, push but 
ton controlled means having parts in said plane 
and having means for positioning said tuning 
means in accordance with stations corresponding 
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6 
to the respective parts and said push button con 
trolled means having other parts in a plane to one 
side of said first plane, band selecting means for 
conditioning the receiver for reception of signals 
in different bands, and means responsive to the 
band selecting means for effecting relative move 
ment of Said tuning means and said push button 
controlled means whereby the first parts are 
in oved out of and said second parts are moved 
irato Said first plane. 

7. In a nuitiband radio receiver, tuning core, 
a reel carrying a plurality of coils successively 
positionable by rotation of the reel in coopera 
tion with Said tuning core, means for connecting 
to the receiver the coil in cooperation with the 
tulling core to condition the receiver for Signals 
Within a predetermined band, and a station select 
ing control for the tuning core. 

8. The combination, in a receiver adapted for 
reception in each of a plurality of frequency 
bands, said receiver having a plurality of reac 
tance elements movable to station selecting posi 
tions, each reactance element corresponding to a 
respective band, a group of selectors, one of said 
Selectors corresponding to the frequency bands 
and each of the other of Said selectors correspond 
ing to respective stations in each of the differ 
ent bands, each of said other selectors correspond 
ing to one station in each band, means respective 
to Operation of said one of Said selectors to move 
any one of Said reactance elements to said sta 
tion Selecting positions in accord with the band 
in which said receiver is to operate, and means 
responsive to Operation of any of said other selec 
tors to vary the reactance of the reactance ele 
inent in Said station selecting position to select 
the Station corresponding to the respective station 
Selector in the band selected by said band Se 
lector, whereby the same station selectors select 
Stations in all of the bands. 

9. The combination, in a radio receiver, tuning 
means therefor, a plurality of push buttons, 
individual actuating means between each push 
button and Said tuning means to actuate said tun 
ing means to tune said receiver to the station 
corresponding to the push button operated, means 
to change the band of frequencies in which said 
receiver is tunable to operate by said tuning 
means, and means Corresponding to each band 
to individually control said actuating means to 
adjust the frequency to which the receiver is 
tuned by said tuning means when actuated by 
any actuating means, whereby said receiver may 
be tuned to stations in different bands by opera 
tion of the same push button and actuating 
nea.S. 

BRUCE ROBERTS. 
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