


Patented Nov. 23, 1937 

UNITED STATES 

2,099,719 

PATENT OFF: 
2,099,719 

PRESELECTWE TUNENG FOR RADIO RE 
CEPTION AND THE LIKE 

Thoinas A. Banning, Jr., Evanston, i., assignor 
$o Radio Corporation of America, a corpora 
tion of Delaware 

Application June 21, 1933, Serial No. 676,804 
9 Claims. 

This invention has to do with preselective tun 
ing for radio reception and the like, that is, it 
has to do with tuning the receiving station by 
a preselective operation, So that the receiving 
Set Will autorinatically bring itself to the proper 
tuned condition to receive the desired incoming 
Signals. 

In connection. With the foregoing, it is a fea 
ture of the invention to provide an arrangement 
in which the preselective tuning is accomplished 
to a desired station. Signal, as distinguished from 
tuling to a fixed Stop, thereby ensuring that 
the tuning cperation will be accomplished to the 
exact Wave length or frequency of the Selected 
in Conig Siginal (or a very close approximation 
theirekg), and compensating for the fact that the 
2011ency Cf the inconing signals of such sta 

tion 32ay not always he truly represented by the 
position of Such fixed stop. 

sh order that the foregoing feature may be 
I: Cre clearly understood and appreciated, it may 
be stated that the frequency of the Signals of the 
Statin sought to ba tuned vary slightly, so that 
the exact position where such station Will be lo 
cated oth the izini:g dial of the ordinary receiv 

varies, such variation being slight, but 
of Stificient ain Cuisit to Sometimes interfere With 
exact tuning in the case of very selective receiv 
erS Such as soire of the better superheterodynes 
now in use. Furthel'nndre, where the tuning is 
2. CCCmplished to a fixed stop, the position of such 
stop With respect to the dial is a matter of ad 
jl:Stinent, and such adjusted position of the stop 
3y not be exactly correct even for the assumed 

frequency of the station to be tuned. Or, in other 
cases, the position of the step imay become shifted, 
ico that eircrs Wii occur. 
This feature of the present invention will make 

it possibie to easile correct, turning to the de 
Siled station, since the final tuning operation is 

... CCC lished by neans responsive to the fre 
guercy of the signals coining in from the station 

{, and ii) case of variation of such fre 
Gleicy within the reasonable limits permitted 
by the const:uction of the device, the final tun 
ing will take place to the exact frequency of the 
signals then being received, (within very close 
&pi;"CXiignaticia), and 2. Very fine and accurate 
thing geration will he secured. Such final tun 
it: Wi: he performed irrespective Of the exact 

Cf any stop or button provided for se 
iing the station to be received, and an error 

iticizing of Such stop or button Will not 
fere With tie final exact tuning to the sta 
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In connection with the foregoing it is a fur 

ther object of the invention to provide an ar 
rangement Such that any one of a number of 
stations may be preselectively tuned by use of 
the proper one of Several buttons provided for 
the several stations, the arrangement being such 
that the only operation necessary to bring a de 
sired station into tune is the depression of the 
proper button to thereby cause the tuning mech 
anism to function to the Selected Station fre 
quency, if the signals from Such preselected sta 
tion are coming in with proper volume or 
sti'ength. In this connection, the arrangement 
is Such that stations may be preselectively tuned 
which are quite close together, measured in fre 
queracy, provided the Set is of Sufficient Selectiv 
ity to clearly tune then without interference, 
arid provided that there is sufficient in echanical 
clearance between the turning buttons needed for 
such proximate stations. That is to say, the ar 
rangement is such that different stations may 
be preselectively tuned when they are not so 
close together as to make it in possible to dis 
tinguish between then in the mechanical place 
Inent of the tuning buttons. 
In connection. With the foregoing, it is a fur 

ther object to provide an arrangement in which 
the tuning buttons Inay be adjusted back and 
forth without the need of using any special tools 
Cr Special means for making Such adjustments, 
So as to set the receiver to receive such different 
stations as may be desired. Thus, for example, 
in the case of an instrument which is provided 
with twelve tuning buttons for twelve stations, 
these buttons may be set back and forth into 
twelve station positions at one time, so that 
twelve different station frequencies may be se 
lectively received, provided only that these fre 
quencies are not too close together as already 
explained; and since the final tuning in the case 
of any station is accomplished automatically by 
the frequency of the station sought, the exact 
adjusted positions of the butt0ES in any adjust 
ment is not material to ensure exact final tun 
ing to the selected station (within limits). 
Another feature of the invention is to pro 

Wide an arrangement such that hand or mechani 
ca, tuning may be accomplished without inter 
ference from the preselective turning inechanism, 
it being possible at any time for the User to 
simply take hold of the usual hand button and 
shift the same to whatever position he may de 
sire for tuning a desired station, whether such 
station be also provided With an automatic tun 
ing button or not. In other Words, this feature 

10 

20 

25 

30 

35 

40 

45 

50 

55 

  

  

  

  

  

  



0 

5 

20 

25 

30 

35 

4.5 

50 

60 

65 

70 

75 

2 
makes it possible for the user to take over man 
ual control of the tuning at any time, either to 
bring in some station which is not provided with 
an automatic tuning button, or to bring in some 
Station for which Such automatic tuning button 
is provided. In any case the hand or manual 
tuning is performed with the same facility as 
would be the case had the automatic tuning 
equipment not been provided, and with the same 
accuracy of permissible tuning. 
Another feature of the invention relates to the 

provision of an arrangement in which the auto 
matic tuning to a preselected station is accom 
plished by use of instrumentalities already pres 
ent in many receiving set or circuits, for de 
tection of the instant of perfect tuning, and for 
the purpose of bringing the tuning equipment into 
response thereWith. This feature relates to the 
use of the fact that the plate discharge current of 
the tubes in the radio frequency circuits varies 
With the tuning position, so that when the set is 
not tuned to receive an incoming signal such 
plate discharge current is of full Strength, where 
as, as the Set is tuned to receive signals from a 
Station the strength of this current falls as the 
position of exact tuning is approached, until 
finally the position of exact tuning is reached, 
Whereupon Such plate current is a minimum, and 
as the position of exact tuning is passed the 
plate current again rises to the full normal value, 
which is retained until the tuning has proceeded 
over to approach the next station which may be 
coming in with sufficient strength, whereupon the 
decrease of plate Current again occurs to the 
minimum, and again rises, etc. It is thus evi 
dent that this plate current Strength is an indi 
cation of the condition of exact tuning, and also 
that means may be provided for using such plate 
current strength to actuate the automatic tuning 
devices. So as to bring about exact tuning auto 
matically, by using the bottom of the V created 
by the reversal of plate current strength at the 
instant of exact tuning. - 
In connection with the foregoing, it will be evi 

dent that when tuning to a particular station 
from one at some relatively distant location on the 
tuning dial it Will generally happen that various 
intermediate. Stations which are coming in with 
Sufficient Strength to cause tuning to occur, will 
have to be passed before reaching the station 
Sought to be tuned, and it therefore becomes 
necessary to block Out or cance the effect of 
these intermediate stations in order to get past 
them and arrive at the desired destination, being 
the station sought. I have therefore provided 
means for blocking out all intermediate stations 
Which may be on the air at the time of tuning, 
So that the effect of the plate current for tuning 
purposes will not become operative until the po 
sition of the station sought is approached closely 
enough to then permit the decrease of the plate 
Current to bring about the exact tuning desired 
for Such Station. 
plate Current tuning is eliminated until the 
turning equipment has come over So close to the 
Station Sought that no intermediate station will 
probably interfere With the desired tuning Opera 
tion, Whereupon the plate current is made effective 
to bring about the final tuning operation with 
exactness. 
A further feature of the invention is to provide 

ain arrangement such that proper tuning will be 
& CComplished from either end of the dial, and to 
any preselected station and in either direction 
of tuning, and also an arrangement such that at 

In other words, the effect of 

2,099,719 
no matter what setting the tuning means of the 
receiver may happen to be at any given instant, 
the receiver may be preselectively tuned to any 
other station in eitheir directiox, and with the de 
sired accuracy of auto: aatic tuning which has 
been heretofore referred to. 

It is a further feature to provide a Very Siiple 
arrangement, one embodying relatively few partS 
of quite simple and relatively rugged construction, 
and also an arrangement, which can be installied 
at low cost in aimost any of the types of receiving 
circuits which are in very extensive use at this 
time. 
Other objects and uses of the invention will 

appear fron a detailed description of the sanje, 
which consists in the features of construction and 
combinations of parts hereinafter described and 
claimed. 
In the drawing; 
Figure shows in Schematic or diagrammatic 

form a portion of a receiving circuit having ag 
plied thereto a preselective uning device ein body 
ing the features of the present invention, 
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Figure 2 shows diagrammatically a portion of 
the curve of plate current during the tuning op 
eration, 

Figure 3 shows a detail Section through the re 
ceiver at the position of one of the tuning buttons, 

Figure 4 shows a fragmentary section on the 
line 4-A of Figure 3 looking in the direction of 
the aroWS; and 

Figure 5 shows a portion of a modified form of 
circuit in which a relay is provided for the notor 
current. 

Referring first to Fig. , the receiving set is 
shown at 3. 
the tuning dial 2, and aiso the U.SUal circuits, 
tubes, condensers, coils, and other equipment de 
pending on the circuit on which is is built. 
One of the tubes is shown at 3 diagrarilinaica iy, 
same including the usual filament d, grid 5, and 
plate 6. The tube 3 will be understood to be 
One of the tubes of the regular receiving circuit, 
and is preferably a tube in the radio frequency 
portion of the circuit, and at such a position in 
the circuit where the plate current strength is 
relatively as large as possible. For example, this 
tube inay be the last radio frequency anpifier in 
advance of the first detector of a Sugerheterodyne 
receiver. The aerial of the receiving set is shown 
at , and the ground coinection at 8. 
The current flowing from the plate 38 of tie 

tube 3, or drained therefoin, is showin diagrai: . 
natically in Fig. 2. This is the current shown by 
the linelp, or designated 9. It is normally steady : 
at a given strength above the base line 3. At 
the position of each Station Which may be ino 
mentarily on the air with sufficient strength there 
Will be a reduction of the plate current strength. 
as shown by the V's 2., 32, 23 and 24, corre 
Sponding to the stations NoS. , 2, 3 and 4, espec 
tively. That is to say, when tuning in the direc 
tion of the arrow 25, to the right in Figure 2, as 
the station No. is reached there Will be a die. 
crease of plate current strength into the V 2 , 
until the condition of perfect tuning is attained, 
whereupon the bottom of the w is reached, 
Whereupon the plate current strength Will begi 
to rise again until it attains futil strength, which 
condition is attained until station No. 2 is e.g., 
proached, whereupon another decrease of giate 
current strength occurs, etc., as shown in tie fig 
lure. The amount of Such decrease cacih tine Wii 
depend largely on the Strength of the inconiing 
Signals which occasion the decrease, but the de 
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2,099,719 3. 
crease is very Substantial in the case of a Station 
to be tuned. 
The tuning shaft of the receiving Set is indi 

cated at 26. This shaft is rotated to tune the re 
ceiving set in the customary manner, such rota 
tion Serving to operate the gang of condensers or 
Other tuning means with which the set is pro 
Vided. The uSual tuning lever or rock arm 2 is 
indicated for manual tuning, the same being pro 
vided with the handgrip 28 which can be swung 
back and forth to rock the tuning Shaft, and the 
usual pointer 29 is shown for giving indications 
Over the Scale 3 on which the tuning position is 
indicated. Thus the usual manual tuning means 
is proVided, and the automatic means of the pres 
ent invention is Supplemental thereto. 
On the shaft 26 there is indicated the worm 

Wheel 3, Said Worm wheel being mounted on the 
shaft With a friction drive at the hub. 32. The 
friction of this drive is Sufficient to turn the gang 
tuning shaft When the worn gear is driven, but 
On the other hand, when manual tuning is re 
SOrted to the SWinging of the arm 2 may be ac 
COrlplished to rock the shaft 26, the worm gear 
renaining locked stationary and the friction con 
nection periinitting the necessary rocking of the 
Shaft With respect to the Worm gear. 
There is provided a tuning motor 33. The 

Same is Small size, and is provided with the usual 
arnature 34, commutator 35, and brushes 36 and 
3. This motor is a direct current motor and is 
provided With two field windings 38 and 39. 
These Windings are connected together at one 
Side by the connection 40 which connection is in 
turn connected to the brush 36 by the lead . 
The other ends of the two windings are brought 
OUIt aS the leads 42 and 43. These two field wind 
ings are SO Wound that either one of them may 
be used singly, and when the current passes 
through one field winding the direction of motor 
rotation is contrary to the rotation when the 
Other Winding is used. In either case the motor 
actS as a series direct current motor. . 
The motor shaft carries the worm 44 which en 

gages the Worn gear 3. Thus the direction of 
SWing of the tuning shaft 26 will depend on which 
field Winding is being momentarily used. 

here is provided a two part commutator in 
cluding the segments 45 and 46 separated by the 
Strip of insulation 47. These segments are con 
nected to the terminals of leads 42 and 43 of the 
two field windings respectively. The commutator 
also includes an encircling ring of insulation 48 
in which there is mounted the short contacting 
Segnent 49 opposite to one end of the insulation 
Strip 3. The shaft of the commutator is driving 
ly connected to the tuning shaft 26 as indicated 
by the broken line 50, so that the commutator ro 
tates in timed relation or in unison with the 
tuning Shaft at all times. The commutator is 
therefore always in phase With the tuning shaft, 
but not necessarily with the worm gear 3; as 
the tuning shaft may at times be rotated relative 
ly With respect to the Worm gear, as in the case of 
manual tuning. 
Tuning buttons are provided for as many sta 

tions as are desired to be preselectively tuned, one 
for each Station, and for Simplicity only four 
tuning buttons 5, 52, 53 and 54 for four stations 
are indicated on the drawing. Manifestly, in 
actual practice there may be either more or fewer 
stations provided for, and the number of tuning 
buttons Will be increased or reduced accordingly. 
In practice also, each of these buttons may be 
of Simple construction as indicated, so that it 

must be held down in order to keep the circuit 
closed, or Such button may be so constructed that 
it Will remain depressed and in closed circuit 
condition. Once it has been depressed, until it is 
released by the depression of Some other button 
Or by a release key operated by the user. The de 
tails of such arrangements are not illustrated 
herein as they are not necessary to a compre 
hensive understanding of the present invention. 
Furthermore, each of these buttons is preferably 
carried by a stem such as 55, (see Figure 3,) 
which Sten passes through a slot 56 in the case 
Or panel 56' of the receiving set, and suitable. Se 
Curing means Such as lock nuts or the like may 
be provided for Securing each button in adjusted 
position, the details of which securing means are 
not illustrated herein as they are not necessary to 
a comprehensive understanding of the present in 
Vention. Each button stem 55 carries on its lower 
end a block of insulation 5 the position of Which 
block is always fixed with respect to the stem 55. 
There is another block of insulation 58 adjacent, 
to the block 57, and connected thereto by a pin 
and Slot connection 59 so that the block 58 can 
shift slightly to either side of the medial line of 
the block 5. The block 57 carries a fine irush 
6, and the block 58 carries a fine brush ef. The 
brush 60 bears against the commutator near its 
periphery So as to at times make contact with the 
Segment 49, and the brush 6 bears against the 
Commutator in position to make contact with 
either of the segments 45 and 46 depending on 
the position of rotation of the commutator. The 
above eXplained construction of the brush blocks 
and brushes is typical of all of the buttons indi 
cated for the Several stations to be automatically 
tuned. It Will be understood that the circuit clos 
ing buttons shown at 5, 52, 53 and 54 may be 
built into or made a portion of each of the devices 
shown in Figures 4 and 3, or may be separate 
therefron; but generally the circuit closing but 
tons or contacts 5, 52, 53 and 54 will be built 
into the heads 62 of the respective devices of Fig 
lures 3 and 4. 

It Will also be noted that the slot 56 around 
Which the devices of Figures 3 and 4 are adjusted 
is curved or circular, and in general follows the 
edge portion on the commutator underneath so 
that the adjustments of the devices around the 
slot Will at all times follow the edge of the com 
mutator. 
There is provided a station relay 63 which is 

Subject to the plate current, and is actuated 
thereby. This relay includes the coil 64 which is 
Connected into the plate circuit and acts on the 
Curved arnature 65. This curved armature is 
carried by the arm 66 pivoted at 67. A light 
Spring 68 has one end connected to the end of a 
light arm 69 connected to the arm 66 so that 
the tendency is at all times to swing the arra SS 
and the armature 65 outwardly from the coil 64, 
and therefore towards the right in Figure 1. 
Normally the full plate discharge current flow 
ing through the coil is sufficient to draw the 
arriaature fully back into the coil as shown in 
Figure 1, and against the force of the light spring, 
but when the receiving set is tuned to an incom 
ing Station signal of sufficient strength for good 
reception the strength of the plate discharge 
Current falls, as shown in Figure 2 at the W’s 
and at Such times the retaining force of the coil 
64 is reduced so that the spring 68 Will draw the 
arm 66 and arnature 65 over towards the right 
an amount depending on the degree of such re 
duction, 
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4. 2,099,719, 
There is provided another light arm O of in 

Sulating material pivoted With respect to the arm 
63 so that the arm 70 may swing slightly towards 
and from the arm 66; and a very light Spring 
connects the arms 66 and 70 together. There 
is provided a limit pin 72 connected at one end 
to the arm S3 and working through the arm 70, 
so as to limit the amount of separation of the 
arms from each other, and the arm, 66 carries a 
COntact, 73 which normally contacts the contact 
plate a carried by the arm 79, but when the 
two ariins are slightly separated within the limit 
of separation allowed by the pin 72 the contact 
3 breaks from the plate 74 to open the circuit. 
There is provided a light friction spring mem 

ber 75 of segmental form and of the same radius 
as the center 67, and there is a light friction 
extension 76 on the arm 70, which friction ex 
tension works against the friction segment 75, at 
all times except when the arms 66 and 0 are 
fully restored to the full plate discharge position 
shown in Figure 1. At such times the friction 
extension is moves past the friction segment 75 
and is disengaged therefrom. 
The arm 66 has connected thereto the line 77, 

and the contact plate 74 has connected thereto 
the line 8, such line connections being of great 
flexibility so as not to interfere with the free 
SWinging of the arms as desired for the opera 
tions. 
The current for the motor is delivered through 

the lines 79 and 80 (positive) and line TT to the 
arm S6, thence through contact 3 and contact 
plate 4, through line 78. Line. 78 connects to 
line 8 which connects to the brush 3 of the 
Inotor, either directly, or through the Solenoid 
82 of a loud speaker cut out relay 83 as shown in 
Figures 1 and 5. Such relay, when provided, has 
the armature 84, normally held away from the 
Solenoid by the light spring 85 and against the 
Contact 86, so that the loud speaker circuit is 
closed when the Solenoid is not energized. How 
ever, whenever there is current flowing in the 
motor circuit so as to tune the receiver to a new 
Station, the Solenoid is energized and the loud 
Speaker circuit is opened so as to kill the loud 
Speaker, Which condition continues until the mo 
tor current is interrupted, whereupon the relay 
83 again closes the loud speaker circuit to de 
liver the program which has been tuned. 
The brushes 6 of the Several devices shown 

in Figures 3 and 4 are connected to the contacts 
of the buttons 5 , 52, 53 and 54 by means of the 
ines 32, 88, 89 and 90 respectively; and the other 
Sides of the buttons are connected to the negative 
Or return side of the circuit 9 f by suitable leads. 
With the arrangements thus far described the 

following results and operations are possible; 
Upon closing one of the buttons, for example 

l, to tune a given station, the motor circuit is 
closed through one of its field coils, in this case 
the coil 39, since said coil is connected to the 
segment 46. The motor current flows through 
the contacts 73 and 74 of the relay 63, (assum 
ing Such relay to be in the full plate current dis 
charge condition shown in Figure 1). The ener 
gizing of the field coil 39 will cause the motor to 
rotate in such direction as to turn the commu 
tator in the direction of the arrow 92, thus carry 
ing the insulating strip 4 towards the brush 6. 
This direction of rotation also tends to shift the 
brush 6 away from such insulating strip, due 
to the friction of the brush on the surface of the 
Commutator. As the insulating strip approaches 
the position of the brush 6 the condition of 

tuning is approached, and shortly before the in 
Sulating strip AT reaches the brush 6 the V 
of the desired Station is reached, aSSuming such 
Station to be on the air with signals of Sufficient 
strength to produce proper reception when tun 
ing has been completed. When the V of such 
station is reached the arnature of the relay 63 
Commences to move towards the right in Figure 
1, and as it does so the contacts T3 and 74 re 
main closed together So as to continue Supply of 
current to the motor, Such supply being neces 
Sary to continue the tuning operation by the mo 
tor drive. During this outswinging of the arma 
ture of the relay 63 the friction between the 
friction extension 6 and the friction plate 75 
insures contact of the contacts 73 and 74, and the 
friction of these members 76 and 75 is not suffi 
Cient to prevent the Spring 68 from Swinging the 
arm 66 outwardly. 
Such outward Swing will continue as long as 

the plate discharge current continues to fall, in 
other words during the descent into the V, and 
therefore the tuning operation will continue clear 
down to the condition of perfect tuning repre 
Sented by the botton of the V. Inmediately 
thereafter the plate discharge current will com 
mence to rise, due to ascent on the other side of 
the V. Such rising current will begin to draw 
the armature of the relay 63 back towards the 
left in Figure 1, and such backward movement 
Will immediately be accompanied by a movement 
Of the contact i3 away from the contact plate 74, 
due to the fact that the friction between the 
extension 76 and the member 75 will retain the 
arm 70 backwardly with respect to the arm 66, 
and against the force of the spring T, thus open 
ing the motor circuit and bringing the motor to 
rest at the station tuned position. 
Reference to Figure 2 will show that such sta 

tion tuning at the position of station #4, for ex 
ample, occurs very slightly beyond the exact po 
sition of the bottom of the V since there must 
be a slight backward movement of the arm 66 to 
carry the contact 73 away from the contact plate 
74, but in practice such amount of deviation from 
the exact bottom of the V Will be Small since 
the actual outward swing of the arms 66 and 70 
may be quite large, for example as much as one 
inch in an instrument of workable size, and only 
a Small backWard movement Will be necessary to 
Open the circuit, for example, one thirty-second 
of an inch. Therefore the percentage error in 
tuning from the position of exact perfection will 
be very small. 

Having tuned to one station in the manner just 
explained, it Will be found that upon depression 
of the tuning button for some other station, either 
to the right or to the left of the one just so tuned, 
the operations will be similar; and the motor 
Will rotate in the proper direction to bring about 
the desired tuning to such new station. In this 
connection, if the new station to be reached lies 
to the left in Figure 1, measured from the sta 
tion of button 5, for example, if the new station 
be button 52, the direction of motor rotation Will 
be counterclockwise as shown by the arrow 92, 
and will continue until the insulating strip 47 
comes close to the brush 6 for the button 52. In 
case the newly Selected station had been that for 
the button 53, lying to the right of the button 5 
Station, the direction of motor rotation would 
be clockwise, and would continue until the in 
Sulating strip 47 closely approached the brush 
6 for such newly selected station. In each case 
the pin and Slot connection shown in Figure 3 
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2,099,719 
permits the desired amount of motor and com 
mutator movement to take place Without actu 
ally carrying the brush 6 over the insulation 
strip 47, for tuning to such station, but when 
another station is to be tuned so that another 
one of the brushes 3 is brought into play, the 
commutator Will travel the desired distance for 
Such new station, and the fact of travel of the 
insulation strip 4 past the position of the brush 
6 for the first station Will not interfere with 
the tuning of Such newly selected Station. 
In the final tuning of any Selected Station, 

which final tuning is performed by the opening 
of the relay circuit by the relay 63 the continued 
rotation of the motor carries the commutator 
substantially to a position. Where the medial line 
of the insulating block 57 is in exact alignment 
with the insulating strip 47, but the brush 6 
raaintains contact with the commutator Seg 
ment which it was contacting due to the fact 
that the insulating block 58 lags behind the block 
5: an amount dependent on the lost motion of 
the pin and slot connection 59, so that delivery 
of current to the proper field winding of the 
motor continues until the end of the tuning Op 
eration. 

It will now be seen that as Soon as the botton 
of the V of Sonne Station on the air With Suff 
cient strength is reached and slightly passed, the 
motor operation will be discontinued, and there 
fore, with the arrangements so far described, such 
stopping might take place at the position of Some 
station other than the station Selected, and prior 
thereto, I have, however, provided means for 
passing any and all intermediate Stations which 
may be on the air at the time, and continuing 
delivery of current to the motor until the selected 
station is finally reached. This means I shall 
now explain. 
There is provided a relay 94, which may be 

designated as the station cut-out relay. Its func 
tion is to cut out the intermediate stations and 
ensure continued delivery of current to the mo 
tor until the selected station is closely ap 
proached, so that the operation of the relay 63 
Will be to cause station tuning at the Selected 
station, and not at some intermediate and unse 
lected station. This relay 94 includes the ar 
mature 95 which is normally drawn back against 
the contact 96 by means of the light spring 97. 
This relay also includes the coils 98, 99, GO and 
fo, which coils correspond to the buttons 5, 52, 
53 and 54 for the stations to be tuned. In other 
Words, there is a coil for each of the tuning sta 
tion buttons for which the receiver is equipped. 
The supply of current to any one of these coils 
Will draw the armature back against the force 
of the spring 97 and open the circuit between the 
armature 95 and the contact 96. 
The armature 95 and contact 96 of the relay 

33 are bridged across the contacts 3 and 4 of 
the relay 63, so that when the relay 94 is closed 
due to non-energizing of the Coils of Said relay, 
the opening of the contacts 73 and 74 of the relay 
63 Will not discontinue supply of Current to the 
motor, and thus the driving action of the motor 
Will continue past the station which has caused 
the armature 65 to drop over momentarily, and 
the presence of such intermediate station on the 
air will not prevent the continued tuning action 
to take place. Finally, however, as the prese 
lected station is approached, the coils of the relay 
94, or rather, one of the coils thereof, will be 
energized so that said relay will then open its 
circuit, and discontinue such bridging action; and 

5 
then when the preselected station is approached, 
and the relay 63 permits its armature 65 to move 
to the right, the motor circuit will be finally 
opened and the tuning action will stop. 
Each of the coils 98, 99, GO and 0 of the re 

lay S4 has one end connected to the brush 60 
of the corresponding device of Figures 3 and 4, 
and the other end of such coil is connected to 
the lead 8, 88, 89 or 9 as the case may be 
which leads extend from tile brushes 63 to the 
tilising button contacts. Therefore the coils 98, 
$3, is and 33, are bridged across the contacts 
a brushes 3 and 6 of the respective tuning 
buttons. The segment 49 of the commutator is 

nected to the positive Side of the System by 
the lead 2 which has a flexible section for this 
purpose. Also, as already explained, the segment 
53 lies just opposite to one end of the insulat 
ing strip 47, and preferably slightly overlies or 
extends past the two segments 45 and 46 so that 
as the commutator rotates with the tuning opera 
tion the brush 60 will come into engagement with 
the segment 49 before the brush 6 would over 
ride the commutator Segment 45 or 46 as the 
case might be, and Such overlap is Sufficient to 
ensure final tuning by the relay 63 to the selected 
station. This action Will be understood from the 
following explanation: Shortly before the W of 
the preselected Station is reached the contact 69 
engages the segment 49 and immediately the 
coil 98, 99, 69 or 9 as the case may be is 
energized, and the armature 95 of the relay 94 
is drawn back to open the circuit between the 
contacts 95 and 9S. This Will discontinue the 
bridging action of the relay 94, and then when 
the relay 63 comes into action it Will function 
to open the motor circuit at the proper time. 
The leads for the relay coils 98, 99, O and 

f) are shown at 3, 4, 05, C6, 07, O8, 
09 and O, respectively; and the bridging leads 

for the contacts 95 and 96 are shown at f i? and 
2, respectively. w 

It should be noted that the several tuning but 
tons should be set as close to the correct posi 
tions within the slot 56 as may be possible cor 
responding to the stations to be tuned, and Such 
setting may be within a very close approximation 
of the exactly correct positions. Then there will 
be assurance that the final tuning will be ac 
complished by the V of the station desired, 
and not some other near station. Generally, 
also the physical limitations of Sizes of the buttons 
5, 52, 53 and 54 in the slot 56 will be such as 
to actually prevent the attempted tuning of sta 
tions which are closer together than prohibited 
by the said physical limitations, unless two or 
more slots should be provided for accommodation 
of the consecutive buttons of the Series. In any 
case, however, it will be seen that very fine or 
accurate final tuning Will be accomplished, and 
that the actual final tuning operation is per 
formed, not by the location of some fixed stop 
Which has been placed by the user at the posi 
tion which he assumes is correct, but Such final 
tuning is performed by the incoming signal of 
the preselected station, and at a point Which very 
closely approximates the point of exact perfec 
tion of the reception of the incoming signal, 
namely, close to the bottom of the V. 

It will also be noted that in case of a shifting 
of the wave-length of the signal of the pre 
selected station, with corresponding shift of fre 
quency, the position of exact tuning will be cor 
respondingly changed from the position of a 
fixed stop. Nevertheless, by the use of the present 
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6 
invention the final tuning operation will take 
place autonatically approximately at the position 
of the bottom of the V of the signals coming 
in from the so-preselected Station, and there 
fore errors of judgment on the part of the user, 
and also errors of frequency (within reasonable 
limits) which take place in the operations of the 
sending station will be compensated for, and 
Substantially exact tuning will be automatically 
performed by the control of the incoming Signals 
themseives, as distinguished from a fixed stop. 

I also wish to point out the fact that by the 
use of the variation of the strength of the plate 
discharge current as the preselected Station is 
tuned it is possible to provide means for not 
Only bringing about the tuning in the first plaCe 
by use of such plate discharge current variation, 
but I am also enabled to provide means for main 
taining the tuning to such preselected station 
aiter such original tuning has been accomplished, 
even though the frequency of the signals from 
Such station may vary from time to time with 
in considerable limits, Since Such Wariations of 
frequency from time to time will be accompanied 
by shifting of the W of such station back and 
forth, and means may be provided within or Sup 
plemental to the relay 63 for causing the tuning 
motor to follow such variations in either direc 
tion, and so to maintain the tuning to the such 
station unimpaired for a long interval of time, or 
indefinitely. Such supplemental means Consti 
tute the Subject-matter of another and Supple 
mental application for Letters Patent filed by me. 

It, Will also be noted that in the arrangement 
of Figure 1, the notor current passes directly 
through the contacts T3 and 74 of the relay 63. 
Inasmuch as this relay is somewhat delicate in 
construction and response to the Wariations of 
piate discharge current, it may sometimes be de 
sirable to make use of a Supplemental relay Which 
directly controls the motor current, and which 
Supplemental relay is operated by the rather 
Small current necessary therefor, and under con 
trol of the relay 63. I have therefore shown Such 
an arrangement in Figure 5. In that case there 
is provided the relay 3 having the coil 4 
which receives current through the lines f 5 and 
f : 6 from the contacts 73 and 74 of the station 
relay G3. The relay 3 is normally open by 
reason of the Spring which draWS the arma 
ture 3 over against the fixed stop fl9; but when 
the relay coil 4 is energized by current from the 
relay contacts 73 and 4 due to operation of the 
relay 63, current is Supplied to the tuning motor, 
and contrawise, when the relay contacts 13 and 
4 of the relay 63 are opened, the contacts of the 

relay if 3 Separate and current for the tuning 
notor is discontinued. 

In the arrangement of Figure 5 there is shown 
the condenser 20 across the contacts of the re 
lay 3. This serves to take up the inductive 
current at the moment of opening the motor 
circuit, and thus reduces burning of contacts, 
etc. If desired, a similar Condenser arrange 
ment might be provided for the relay 63 of the 
arrangement of Figure. 
While I have herein shown and described only 

certain embodiments of the features of my in 
vention, Still I do not intend to limit myself 
thereto, except as I may do so in the claims; but 
I contemplate the use of means to tune to a 
given station as distinguished to tuning to a 
fixed stop; and more particularly, I contemplate 
tuning to a preselected station by means of using 
the variation of discharge current of the plate 

2,099,719 
of a portion of the circuit, or some other wari 
able current which varies from a normal or 
usual value at the position of tuning of each 
station which may be at the time on the air in 
strength sufficient for Satisfactory tuning and 
reception. 
I claim: 
. Means fortuning a radio receiver to a Se 

lected station having Substantially a given fre 
quency of radio frequency signals, Comprising 
means to tune said receiver roughly to the tuning 
position for reception Of. Such Signals, means Sup 
plemental thereto operative to complete the tun 
ing operation substantially to the exact frequency 
of the inconing Signals, said last named means 
comprising means responsive to a change of 
plate discharge current of a radio frequency tube 
of the receiver and operative to discontinue the 
tuning operation substantially at the point of 
minimum plate discharge current of said tube. 

2. Means for tuning a radio receiver to a se 
lected station having substantially a given fre 
quency of radio frequency signals, comprising 
means to tune said receiver roughly to the tun 
ing position for reception of Such signals, means 
supplemental thereto operative to complete the 
tuning operation substantially to the exact fre 
quency of the incoming signals, said last named 
means comprising means responsive to strength 
of plate current of a radio frequency tube of the 
receiver in comparison to the normal plate Cur 
rent of Such tube and operative to discontinue 
the tuning operation substantially at the point 
of minimum plate discharge current of said tube. 

3. Means for tuning a radio receiver to a Se 
lected station having substantially a given fre 
quency of radio frequency signals, comprising 
means to tune the receiver roughly to the tuning 
position for reception of Such signals, means Sup 
plemental thereto operative to complete the tun 
ing operation substantially to the exact frequency 
of the incoming signals, Said last named means 
Comprising means responsive to Strength. Of plate 
discharge current of a radio frequency tube of 
the receiver in comparison to the normal plate 
discharge current of such tube and operative to 
discontinue the tuning operation substantially 
at a point of reversal of changing value of said 
plate discharge current. 

4. Means for tuning a radio receiver having a 
Single tuning device to a Selected Station from a 
position of complete non-tuning for such station, 
comprising means for operating the tuning device 
in the direction of reception of signals from such 
station, means for discontinuing operation of the 
tuning device at the position of the frequency of 
Signals from such station, automatically by use 
of Variation of plate discharge current of a tube 
of such receiver, and means for making ineffec 
tive said discontinuing means for the tuning de 
Vice positions of all stations intermediate between 
the position of commencement and a position in 
close proximity to the position of exact tuning 
for the selected station. - 

5. Means for tuning a radio receiver to a pre 
Selected Station from a non-tuned position, com 
prising in combination means for shifting the 
tuning devices towards the preselected station, 
said means including current operated devices, 
tWO SWitch members for delivering current to 
Such shifting means, Said Switch members being 
connected in parallel With each other, One of said 
devices being a signal relay and the other being 
a station Cut-Out relay, means for actuating the 
signal relay at the position of reception of sig 
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hals from each station intuned during the shift 
ing of the tuning devices, the station cut-out re 
lay being normally in closed circuit position, and 
means for actuating the Station cut-out relay 
just prior to reaching the position of perfect 
tuning of Signals from the preselected station. 

6. Means for tuning a radio receiver to a pre 
Selected station from a non-tuned position, com 
prising in combination means for shifting the 
tuning devices towards the preselected station, 
Said means including current operated devices, 
means under control of the shifting devices for 
discontinuing delivery of current to the shift 
ing devices shortly prior to reaching the posi 
tion of perfect tuning for signals incoming from 
the preselected station, other means for deliv 
ering current to the shifting devices, and means 
responsive to the signal received fron stations 
tuned during the shifting operation for discon 
tinuing delivery of current to the shifting devices 
by said other means, and operative substantially 
at the position of perfect tuning for signals 
incoming from each station so tuned during the 
tuning operations. 

7. The combination in a radio receiving ap 
paratus provided with a plurality of electron dis 
charge tubes for amplifying and detecting Sig 
nal currents and with Only a single adjustable 
tuning means capable of tuning the apparatus 
to a plurality of signal frequencies, of a plural 
ity of selector switches, each representing a dif 
ferent predetermined signal frequency, an elec 
trical motor energized in response to the actua 
tion of a particular selector SWitch for adjusting 
the tuning means to the predetermined signal 
frequency represented by the actuated selector 

7 
switch, and means controlled by signal currents 
in a circuit of one of the above mentioned dis 
charge tubes for rendering the motor inopera 
tive substantially at the instant of proper tun 
ing means adjustment. 

8. The combination according to the invention 
defined in claim 7 together with electromagnetic 
means connected in Series with the notor circuit 
and controlled thereby for rendering the loud 
Speaker of the receiver inoperative as long as the 
motor circuit remains energized. 

9. The combination in a radio receiving ap 
paratus provided with a plurality of electron dis 
charge tubes and with adjustable tuning means 
capable of tuning the apparatus to a plurality 
of signal frequencies, of a plurality of selector 
switches, each representing a different prede 
termined signal frequency, an electrical motor 
energized in response to the actuation of a par 
ticular selector switch for adjusting the tuning 
means to the predetermined signal frequency 
represented by the actuated Selector SWitch, a 
pair of contacts controlled by an electron tube 
circuit of the apparatus for Opening the notor 
circuit substantially at the instant . Of proper 
tuning means adjustment, said pair of contacts 
adapted to be alternately opened and closed upon 
successive operation of several selector switches 
representing non-adjacent signal frequency 
channels resulting in interrupted periods of no 
tor operation, and relay means shunted across 
said pair of contacts operative to provide unin 
terrupted motor operation when Selector Switches 
representing non-adjacent Signal frequency 
channels are operated Successively. 

THOS. A. BANNING, JR. 
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