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UNITED STATES PATENT OFFICE 
2,326,38 

RADiO RECEIVER, 

Edward F. Andrews, Chicago, E. 
Original application May 24, 339, Serial No, 
25,437. Divided and this application 5:ly 19, 
94, Seria No. 403,094. 

8 Cairns. 

his invention relates to radio receivers and 
particularly to radio receivers embodying tuning 
devices of the “stop-on-carrier' type, and this 
application is a division of my application Serial 
No. 275,437, filed May 24, 1939, on Radio receiv 
3'S. Such devices have been described and 
claimed in Patent No. 1,700,281 and Patent-No. 
1,700,282, issued January 29, 1929, to Elmer E. 
Eurns and Theodore Cohen, and in my co-pend 
ing application Serial No. 219,713, filed July 13, 
1938 (now Patent No. 2,262,218, granted Novem 
ber 11, 1941). In receivers of this type, tuning 
is effected by power means adapted to be set in 
operation by manually actuated means and 
adapted automatically to effect the quick stop 
page of the tuning means when the receiver has 
been tuned to the carrier wave of a broadcasting 
station received with sufficient strength. The 
manually actuated means suitably comprises 
Inleans controlling the change of an electric cur 
rent Or Voltage, and may be located at a point 
remote from the receiver, from which point, con 
trol may be effected by means of a simple cable, 
Or by other Communicating means. 
One of the objects of the present invention is 

to provide an improved radio receiver of this type. 
A further object of the invention is to provide 

means whereby the effect of static and other un 
desired electrical disturbances are minimized or 
prevented, thus avoiding automatic stoppage 
Where there is no desired signal. 
A further object of the invention is to pro 

Wide an inproved mechanism whereby the tun 
ing device may be arrested more precisely at po 
Sitions of more exa?t resonance. 

A further object is to provide a receiver of 
this type in which the sensitivity of the automatic 
tuning means may be readily controlled (from a 
remote point, if desired), whereby the set can be 
adapted for tuning in a relatively small number 
of the strongest stations or a greater number of 
Stations, including distant stations, the signals 
from Which are comparatively Weak. 
A further object of the invention is to provide 

an in proved arrangerinent Whereby vacuum tube 
neans operate gaS tube means connected to mag 
netic means for quickly stopping the tuning de 
WCe. 

A further object is the provision of condenser 
storage means cooperating With the gas tube to 
produce faster stoppage of the tuning means. 
A further object of the invention is to produce 

an improved type of stop-on-carrier stopping re 
lay. 
A further object of the invention is to provide 
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improved neans for securing the greatest auto 
natic control of the Set, With 8. Sail liber Of 
Simple Controls. 
A further object of the invention is to provide 

simple and effective means for de-ionizing a gas 
triode employed for these purposes. 
A further object of the invention is to provide 

an improved automobile radio set, and an is:- 
proved installation thereof in an autonobile. 
A further object of the invention is to provide 

an improved means of increasing the sharpness 
of the circuit controlling automatic stoppage. 
Other objects, advantages and capabilities of 

the invention will appear from the following de 
scription of preferred embodiments thereof, tak 
en in conjunction with the accompanying diaW 
ings in which: 

Fig. is a wiring diagram of a radio receiver 
embodying the invention and intended primarily 
for alternating current operation in the hone; 

Fig. 2 is a similar diagram of a radio receiver 
embodying my invention and intended primarily 
for operation in an automobile from the auto 
mobile storage battery; 

Fig. 3 is a fragmentary Sectional plan View 
showing the arrangement of certain mechanism 
of the radio receiver shown in Fig. 1: 

Fig. 4 is a fragmentary sectional detail, the 
section being taken on the line 4-4 of Fig. 3; 

Fig. 5 is a fragmentary Section on a larger 
scale, the section being taken on the line 5-5 of 
Fig. 3; 

Fig. 6 is an elevational detail showing a modi 
fied form of operating means for the reversing 
SWitch; 

Fig. is a front elevational View of an indi 
cator dial which may be employed in radio re 
ceiving sets embodying my invention; 

Fig. 8 is a fragmentary sectional detail view 
therethrough, the section being taken on the line 
3-3 of Fig. ; - 

Fig. 9 is a perspective view of a station indicat 
ing tab which may be employed in connection 
With the dial shown in FigS. and 8; 

Fig. 19 is a diagrammatic view showing the 
Inanner in which the receiver illustrated in Fig. 2 
may be nounted in an automobile; 

Fig. ill.is a fragmentary sectional WieW of one 
end of the receiver shown in Fig. 10 ShoWing the 
relative relation of certain of the control ele 
inents of the receiver; 

Fig. 12 is a sectional detail view therethrough, 
the section being taken on the line 2-2 of 
Fig. 11; 

Fig. 13 is a sectional detail view therethrough, 

  



2 
the section being taken on the line 3-3 of 
Fig. ii. and illustrating the construction of the 
stop-on-carrier clutch-brake relay embodied in 
the receiver; 

Fig. 14 is a fragmentary elevational view of 
another form of stop-on-carrier clutch-brake 
relay which may advantageously be employed ill 
either of the embodilnents of the invention; 

Fig. 15 is a fragmentary sectional elevation 
therethrough Cin a larger scale, the section being 
taken on the line 5-5 of Fig. 14; 

Fig. 16 is a section detail taken on the line 
6-5 of Fig. 15; 
Ifig. 17 is a Wiring diagram of an automatic 

Control Systern embodying my invention, similar 
to that of Fig. 1; 

Fig. 18 is a fragmentary front elevation show 
ing part of the tuning and Volume control mecha 
Thism in ounted on a chassis; 

Fig. 19 is a side elevation and partial cross 
sectional view of Fig. 18; 

Fig. 20 is a fragmentary wiring diagram Show 
ing Certain nodifications which ray be made in 
the Wiiing diagran of Fig. 1; and 

Fig. 21 is a sinilar fragmentary Wiring dia 
gram showing further Inodifications which may 
ba incorporated in this Wiring diagram. 
Referring to the drawings and particularly to 

Fig. 1, the radio set illustrated therein is a super 
heterodyne set comprising an antenna, circuit 28, 
a radio frequency tube 28, ain cscillator and de 
modulator tube 22, intermediate frequency tubes 
23 and 24, a diode detector and first audio tube 
25, and a power tube 28 which is connected to 
a loud Speaker (not shown) in known nanner. 
Tube 2 may suitably be a 6K tube, the tube 22, 
a 6A3 tube, tubes 23 and 24, 6K7 tubes, and 
tubes 25 and 23 a 6GR7G and 6.6G tube, respec 
tively. The tubes 2, 22, 23, 24 and 25 are coupled 
together in cascade by transformers 22, 23, 23, 
and 3. The output of the tube 25 is resistance 
coupled through a condenser 3 to the grid of 
the power tube 26. The set is tuned by con 
densers 32, 33 and 33, which are connected to 
gether in a gang, as indicated by the dotted 
lies 35. These condensers are adapted to be 
tuned by a reversible motor 36. 
The transformer 30 comprises a winding 37 

which is loosely coupled to the primary of the 
transformer. This winding is Sharply tuned by 
the Condensei 33 aind has one end COnnected to 
the grid of the stop-on-carrier tiiode S9. The 
other end cf the winding 3 is connected to one 
end of the secondary of the transformer 33, 
which is connected through resistor 4, resistor 
42, and resistor 43 to ground and to the cathode 
of the rectifier elements of the tube 25. The 
connected ends of the Winding 3 and of the 
Secondary of the transformer 3 are by-passed 
through condenser A. The other end of the Sec 
ondary of the transformer 30 is connected to the 
diode plates of the tube 25. The triode 39 may 
be so biased as to diaW plate Current at all times 
and to produce a sharp rise in its plate current, 
as the alternating current signal in the coil 3 
impressed on its grid substantially exceeds the 
Inegative bias, also impressed on its grid, from 
the diode plate of the tube 25. This sharp rise 
in plate current produces a voltage across a re 
sistance in the cathode circuit which constitutes 
the stop-on-carrier signal. The resistances 42 
and 43 are paralleled by a condenser A4 and the 
Winding 35 of a potentiometer which, together 
With the slider 5, constitutes the volume con 
trol of the set. The slider 46 is connected 
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2,326,738 
through a condenser 4 to the grid of the triode 
elements of the tube 35. The condenser A and 
said grid are connected thirough resistances 48, 
A9, and 59 to ground. 
The grid of the tube R3 is connected to ground 

through a resistance 5 and to a contact 52 of 
a relay 53. 
Power is supplied to the set by means of power 

leads 3, which are connected through the 
liinaries of transformers 35 and 53. A Sec 

Ondary 5 of the transformer 53 Supplies cur 
rent for tha filaments of the various tubes, as in 
dicated. Another secondary 53 is cnnected to 
supply heating current to the Cathode of the 
full-wave rectifier E3, the plates of which lecti 
fier are connected to a third high voltage Center 
tapped secondary 6) of the transformer 58. The 
cathode of the lectifier 33, which is a 57.3 tube, 
is connected through a choke coil S. to the plates 
of the tubes 2, 22, 23, 24, and 25 for the supply 
of B current thereto. Opposite ends of the choke 
coil 6 are connected through condensel's 62 to 
the ugrounded end of the resistance 3, Which 
resistance is bridged by a condenser 63 and coin 
nected to the center tap of Winding 6. 
The power supply to the primary of the trans 

former 53 is adapted to be completed Or inter 
rupted by a switch 64 which is located between 
the primaries of the transformers 55 and 56. 
This switch is physically united to a Switch 63 
So that they open and close simultaneously. One 
side of the switch 65 is connected to the pole 
Gf a switch 6. The other side is connected to 
contact of a relay S3. 
One side of the secondary of the train Sforinel 

SS is grounded. The other end is connected 
through the winding of a step relay 69 to a 
conductor 9. The ungrounded side of the Sec 
cindary of the transformer 53 is also connected 
through the winding of the relay 8 to a con 
ductor . The conductors 3 and , together 
with a third conductor 2, constitute a cable 3 
of any desired length. This cable may be con 
nected to any desired number of renote control 
units A, two of which are shown by Way of 
example in Fig. 1. It is, of course, to be under 
stood that the cable fS may comprise as many 
units 8 and as many branches aS may be de 

Each unit 3 comprises three Switches 
25, 3, and ; i, one side of each Switch being 
grounded to the conductor 72. The Cther side 
of the switch i is connected to the conductor 
" . The other side of the Switch i3 is connected 
directly to the conductor f3. The other side of 
the SWitch 75 is connected through a resistance 
3 to the conductor . It will readily be under 

stood that when the switch is closed, the 
electro-magnet of the relay 68 is energized and 
the pole of the relay 63 moves aWay from en 
gagement With the contact 6 and into engage 
inent with the contact S. The contact S is 
connected to cine of the poles 83 of the relay 
G9. The relay 69 includes a second pole 8: which 
is normally maintained out of engagement with 
a grounded contact 82 by a hook-like projection 
83 on the armature. When the relay 69 is ener 
gized, the armature is noved so as to allow the 
contact, 8 to become grounded, and the projec 
tion 8S moves the arnature 88 out of engage 
ment. With the contact, 84 and into engagement 
With the contact $5. The contact 84 is con 
nected to a contact 33 of a SWitch 8. The coin 
tact 35 is connected to a contact 83 of the switch 
89, to a contact S3 of the switch 8, and also 
to Windings 9 and 92 of the motor 35. A con 
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tact 93 of the switch 39 is connected through 
the windings 34 and S5 of the motor 38. The 
Windings 32 and 95 are connected to the Un 
grounded side of the Secondary of the trans 
folner 55. The pole of the SWitch 3 is con 
nected to the contact S3 cf the SWitch 8. The 
other contact, of this SWitch is connected to 
the pole of the switch 39. The pole of the switch 
S is connected to Cne side of the SWitch 55. 
he other side of this switch is connected to 

the contact, of the relay 53. It Will be under 
stood that when the SWitch S is in engagennen, 
With contact, 35, the notCr 35 is controlled by 
the Switch 8, and when the Switch is engages 
the contact. 9, the Switch. 88 controls the motor. 
When the Switch E5 is closed, the circuit 

through the relay 63 is connpleted through the 
Resistance 3. Owing to the presence of this 
resistance, the energization of the relay 69 is 
SOSheWhat linited and the responsive movement 
of the airmat are of this relay is limited by the 
engagement of a projection SS carried thereby 
With a ratchet wheel 33, he ratchet, Wheel SS 
is rigidly connected to a, can wheel Ele, 37hich 
engages the cle 3 of a Switch 32. 
When the control SWitch 6 is closed, the relay 

SS is energized quite strongly, with the result that, 
the grojection S3 engages the ratchet whee: 3 
With SUlicient force to tin it a distance core 
Sponding to Che tooth. 
closed, the can wheel ( ) is not affected, and 
only the contact S is grounder. When, how 
ever, the Switch S is closed, not only are the 
poles 88 and 8 noved from their ornal posi 
tion, but the can Wheel is rotated a distance 
corresponding to one tooth Cn the ratchet, wheel 
99. The cle 2: of the SWitch is in engage 
Inent, with Cng of the contacts 53, ii. It Will 
e understood that each tige the button 5 is 
ressed, the conta, is noved if 

the contacts 3 to the other one. f 3. The 

x a 

2051. The contact 83 is connected through a 
Variable resistance to the fixed resistance 

S. it will this he Sean that each rovement, 
of the can wheel 3 CE merely results in the 
grounding of the cathode of the tube 7 and 
the resistance 3 through a variable resistance 

or 33. Ordinarily, these last two '3sistances 
set at considerably different, values. Thus, 

if the resistance it is greates than the resist 
ance 33, the set, will have lower sensitivity 
Whsin connected through the resistance is than 
it, has when connected thrSU resistance 
: 53. Coinsequently, the sansitivity of the set, may 
be varied by pressing the bution S. Whenever 
either of the buttons : 5 or S is pressed, the 
poles & S are noved fron their initial 
positions with Results hereinafter to be ince fally 
described. 
The plate of the tiba is is connected to the 

winding of the stop-cn-carrier relay E3. 
winding is connected in series with the Winding 
Cf the relay 53 and through a Sritabla resistance 
a limiting tha steady current flowing 
through both relays from the B supply. The 
tend of the winding of the raiay is which con 
nects to the winding of the relay E3 is also con 
e2ted thirough a resistance to the cathode 

af the the 3, and this resistance is bridged 
by condensei E2 adapted to supply a large 
Surge of current through the relay 39 When 

was 3. ii. 

fo 

S. 

77then the Switch S is 

in Cs of ...: 

ar 

This : 

s 

E 
the gas tube. is ionized, the operation of which 
Will hereinafter be more fully described. 
The contact 6 of the relay 68 is connected to 

one of the poles A A of the relay 53, The other 
pole 5 of this relay is grounded and is nine 
chanically attached to the pole 4 by a bar 
of insulating material. When the relay 53 is 
energized, the arnature is moved downwardy, 
as Viewed in Fig. 1, and the pole 3 is moved 
away from the contact , which connects to 
one pole of the switch 65. At the same time, the 
pole 5 is moved away from the contact 52 and 
is noved into engagement With the contact 3. 
this contact is connected to a condenser 29. 
The capacity of this condenser may, for example, 
be about 0.1 microfarad. When the SWitch 64 
is Open, that is, when the set is not operating, 
the armature of the relay 53 is biased towards 
the Winding against the action of a spring 25 
by a thermostat 2?. This is a strip of bimetal 
Which is provided with a heater coil 32 in paral 
lel. With the filaments with the result, that after 
the filament current is turned on for a short 
time, the Strip 2 becomes heated and moves 
&Way from the bar S. Elie cathode of the 
tube 33 is connected through a choke coil 23, 
a SWitch 24, and resistance 25 to ground. The 
coil 23 and resistance 25 are by-passed by a 
Small radio frequency by-pass condenser 2 S. 
One side of the switch 24 and the adjacent 
Side of the resistance S25 are connected to th 
grid of the tube (i. The Switch. 26' is actuated 
by a mininuin time device, two types of which 
Will be described in connection with other fig 
IeS. 
The ninimum time switch E is bast so Win 

in Fig. 3. It may be operated by a weighted 
bell Crank lever 2, which is pivotally mounted 
On a bracket 28 carried on the end of the shaft 
29 of the reversible motor 38. The motor 38 is 
mounted between two plates 33 and 3 , which 
may be mounted on the chassis of the receiver. 
One arm of the bell crank lever 2 terminates 
in an engaging member 33 in alignment with 
the shaft 29. The engaging member 33 is 
horrinally biased by a spring 33 so as to Open 
the SWitch 28. When the motor 33 attains 
Suficient Speed, the weighted end of the ever 
F27 Swings radially outwards with the IeSt, 
that the engaging member 32 is noved a Way 
from the Switch 24. When the notor Stops, 
the Spring 33 returns the lever 27 to the 30 
Sition shown in Fig. 3, thereby opening the 
Switch 24. 
The gang of condensers 32, 83, and 3 is are ac 

tuated by a connon shaft upon which is mount 
ed a drum 35. A cord 36 extends around the 

Sir 2. 

drum and around a split sleeve 37 On Which 
is mounted a manually operable knob 33. . The 
Split sleeve 3F has a frictional engagement with 
a shaft 39. The cord 36 extends around the 
sleeve 3 Several convolutions so that this sleeve 
is normally compressed against the Saft, 33. 
Means (not shown) are provided for preventing 
the axial movement of the sleeve On the 
Shaft 39. The shaft extends freely through a 
hub As of a gear 4 and through bearings 32 
and 83 on the plates 33 and 43 , respectively. 
The hub Aé is provided with a plurality of re 
ceSSes fé, and the shaft 33 carries a pin (5 
Which is adapted to be introduced into one of 
the recesses $4 by merely pushing inwardly on 
the knob 38. The pin 35 may be disengaged 
froin the hub. A by merely pulling the knob 
i38 to its Outermost position. The shaft A39 is 

  



4. 
provided with two grooves 46 which are adapt 
ed to receive a spring element f, so as to hold 
the shaft 39 in its inward Oi OutWard position, 
as the case may be. At its inner end, the shaft 
39 carries a friction wheel 48. When the 
shaft f39 is in its outermost position, the friction 
wheel 58, which may have a peripheral portion 
or tire of rubber or the like, engages a shaft 
i49, which is also rotatably mounted on the 
plates 39 and 3. At its forward end, the 
shaft 49 carries a friction. Wheel 59 Which is 
similar to the friction wheel 48. The friction 
wheel 58 engages the hub 40 of the gear 4. 
The gear 4 is connected through suitable Speed 
reducing means, such as the gear and pinion 5 
and 52 to a pinion 53, which is adapted to be 
driven by the motor 36. 

the pinion 53 is shown on a large scale in 
Fig. 5. The pinion 53 is hollow and is slidably 
mounted on a sleeve 54 which extends inwardly 
towards the motor 36 from the core 35 of the 
relay C9. This relay is carried in front of the 
notor on the plate 39, With the sleeve 54 in 
axial alignment with the shaft of the motor. 
The pinion 53 carries at its outer end a disc 
56 of magnetic material, which is adapted to be 

attracted by the relay 39 when its winding is 
energized. At its inner end the pinion 53 car 
ries a clutch projection 5 which is adapted to 
engage corresponding projections 58 carried on 
the forward end of the shaft, of the motor 36. 
ihe pinion 53 is normally biased inwardly by 
3, Spring 59 so that the clutch projections 57 
and 58 tend to engage. The spring f 59 is lo 
cated in an axial recess 6 in the core 55. This 
Spring applies pressure on a rod G which ex 
tends through the sleeve S4 and abuts against 
a hardened disc S2, which is located within the 
hollow pinion 53 adjacent its innermost end. 
The degree of compression exerted by the spring 
59 is controlled by a screw 63. It will readily 
be understood that immediately the relay 09 
is energized, the disc 5S is very strongly at 
tracted and is noved to the left, as viewed in 
Fig. 5. The pinion 53 moves with it, and like 
Wise the clutch projection f 57. Consequently, 
these clutch members are withdrawn from the 
clutch elements 58, and the pinion 53 is com 
pletely freed of any connection with the motor 
36. Owing to the small mass of the pinion 53 
and the disc 56, this complete disengagement 
OCCurS Very rapidly and the drive for the con 
denser is freed from the inertia of the motor 
armature. The magnetic force of the relay 39 
also draws the disc 56 strongly against the 
friction surface 55, thus applying a strong 
braking action to effect the quick stoppage of 
the pinion 53. The elements of the drive be 
tween the condenser and the pinion 53 are 
driven relatively slowly and have small moments 
of inertia, so that their inertia is not a serious 
problem, as will hereinafter be more fully de 
Scribed. 
When the knob 38 has been pressed inwardly, 

the shaft 39 is driven directly by the gear f4 
through engagement of its hub 49 with the pin 
45. This adjustment adapts the receiver for 

ordinary station reception. For short wave re 
ception, it is preferred to adjust the drive of the 
gang of condensers SC that it operates much more 
slowly. This object is obtained by pulling the 
knob 33 cutward, whereupon the drive of the 
condenser occurs from the gear is through its 
hub, the friction disc 5, its shaft, 49, and the 
friction disc 43. 

O 
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The rear end of the motor shaft, 29 is pro 

vided with a pinion 34 which is connected 
through speed reduction gearing 65 with a hub 
f66, which is rotatably mounted on a bearing 67. 
At its inner end the hub 63 carries a gear 68. 
The toothed wheel 68 is adapted to be engaged 
by a pin 39, which projects rearwardly from a 
deteilt Wheel 3. The detent Wheel () is car 
tied on the rearward end of a hub fi, this hub 
being provided with a rigid abutment plate 72 
which engages one side of the wheel 7), and a 
spring member 3 which resiliently forces the 
wheel 7) against the abutment plate 2. A 
shaft, 24 extends through an opening 3 in the 
frame plate 30. The shaft 4 is held against 
axial movement by means of collars 76 rigidly 
mounted thereon. On opposite sides of the plate 
3. 
The hub fit is provided with opposed slots 7 

which receive opposite ends of a pin 3 rigidly 
mounted in the shaft A. A pin 79 projects 
radially from the hub So as to cooperate With 
a cam member 6, which may suitably be formed 
from a rearwardly turned portion of the plate 
3. The hub is normally biased towards 

Zero volume position of the volume control the0 
stat f8 by means of a Spring 82. This spring 
is anchored to a stationary abutment 83 and to 
the pin. 9. ihe shaft 74 extends freely through 
the hub 66 and carries at its innermost end Oile 
element 3 which cooperates with another ele 
ment 35 of a universal joint nechanism. The 
naenoer 35 is mounted on the shaft 85 of the 
volume control rheostat 8. This rheostat is 
Supported by a bracket 8 from the frame men 
ber 3. The frame member 3 Supports the 
elements of the relay 68, previously referred to. 
The arnature of this relay is provided with a 
etent member 83 which is adapted to Coop 

erate with the detent. Wheel 3. It Will readily 
he understood that when the shaft 4 is man 
ually actuated by the knob f38, the rheostat 8 
is operated directly, the fiction Connection be 
tween the detent, wheel file and the hub fi : ein 
abiling this wheel to stand still in the position in 
which it is held by the detent 33. it will be 
understood that when the relay 68 is energized 
the detent 38 is withdrawn from the wheel 
and the spring 82 throws the shaft 4 around 
to Zero volume position. Furthermore, if the 
knob 39 is rotated still further in the Volume de 
crease direction, the switches 4 and 65, which 
are operated by the rheostat shaft 83, are opened. 
The friction connection between the wheel 
and the hubs if and the engagement of the 
wheel by the detent 83 insures the Iihainte 
nance of any manual adjustment, until changed 
by further turning of the knob 69 or the ener 
gization of the relay 8. It may here be re 
marked that the detent f88 comprises a portion 
Which overlies the wheel 8 and a tooth Cr de 
tent portion which enters between the teeth of 
the detent, wheel 70. It Will likewise be under 
stood that if the knob 89 is rotated in the Op 
posite direction by hand, the switches 64 and 65 
will be opened. The volume control rheostat 8 
can, of course, be operated in either direction 
and the switches 64 and 65 turned on or off by 
the energization of the relay 58 so that it moves 
its armature upwardly as shown in Fig. 3. 
Upon the shaft of the gang of condensei's I 

provide two arms 90 and 9 which are adapted 
to cooperate with the operating arm 92 of the 
switch 89. These arms come into contact with 
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the arm 92 as the condenser shaft attains its 
extreme positions. The actuation. Of the SWitch 
83 reverses the notCr So that the same tends to 
operate in opposite directions While the Con 
deser rioves between extree positionS. in ac 
tual operation, this back and forth movement is 
terminated. When a station is tuned in Which has 
sufficiant volume to energize the relay 9 2nd 
disconnect the ractor. It is to be understood that 
the Switch 8; and the Switch 63 may be onitted, 
if desired, the Switch 5 being connected directly 
to the pole of the SWitch 89. The switch. 8 is 
preferably employed. So as to enable a different, 
adjustable range of turning or range of CCndensei 
control between points of reversal C be ein ployed. 
For this purpose, I loosely mount on the shaft 3 is 
an arm 93. This arm is adapted to be engaged 
by two studs 93 and 95 which are adjustable to 
various positions in two arcuate slots 33 aid 5. 
in a disc 95. This disc is rigidly in Ouiated on the 
shaft 3:. The arm S3 carries a pin 33, which 
is located in a slot formed by the forked end of 
an actuating aliin 263 of the switch 32. It will 
leadily be understood that the position of the 
condisser at which the airn 23 is actuated to re 
verse the Inotor can be controlled as desired by 
ciiangiig the position of the studs 34 and 33 
On the disc 83. As has been previously described, 
the cscillation of the inctC and the CondenSei. 
Inay be controlled by either Switch 8 or 39, coin 
trol being transferred fron one to the other by 
the here actuation of the switch is, Which Ray 
be iccated at ainy desired position. 
The dial 233 Cf the indicating device 33 is 

preferably translicent, and carries Suitable grad 
luatic:ns and nine's Which may CCrespond GO 
the various frequencies of the bioadcast bad. 
The translucent diai 23 is illuiniinated by a plu 
rality of lamps 32; on the reverse Side of the dia. 
These lamps are inculiniad in a dish-Shaped hous 
ing 225 Which includes an annular shelf or flang3 
225 to which he periphery of the dial is Secured 
in any suitabis way. Seyond the fange 226, the 
housing 335 is picvided with an outer flange 22 
This flage is displaced for Walidly cf the fainge 
223 so as to provide a space 228 CIn the Outer side 
Cf the dial 233 in Willic e pointer 23 is adapted 
to move. The pointer E33 is carrisd on the end 
of the Silaft, 3.5. The for Ward face of tie OlSing 
35 is encicised icy a glass WindoW.23A Which is 

Seali --w t iiange 225 by a gasket 2S2. 
e S secured to the iiange 222 by 
3. ng ring 233, Which includes ar) 

ote apted to be secured to the 
flage 2 as of ScieWS. The Securing ring 
33 i Si cticin, as best seen in fig. 8. It 

includes a e 23. Which is adapted to beat 
against the WindoW 33. . iine inner portion of 
the large 834, Which is indicated by the reference 
raulineral 235, is displaced for Wardly SC that it is 
located out of contact With the windoW 2SE. Be 
tWeen the displaced poition 23 Of the fiange and 
the WindoW 233 is provided a Space 23, which is 
adapted to receive tahs 23. These tabs may be 
of transparent material, having a lighted back 
ground for Opaque characters designating differ 
ent broadcasting stations. The tabs 23 are pre 
formed into coinca. We shage as best seen in Fig. 9. 
To install 3, tab, it is neirely necessary to apply it 
to the glass 23 and slide it radially in the proper 
direction until its outer end is located in the 
receSS 23, as best shown in Fig. 8. The inner 
portion 235 of the fange 234 may be resilient 
and biased to Wards the Window 23. As a result 
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of the curvature of the tabs or the inward biasing 
of the portion. 235, or both, the tabs 23i are 
firmly held in position, to adjust the position. Of 
a tab for a particular broadcasting Station, it is 
only necessary to tune in that Station and Slide 
the tab circuinferentially So as to bring the Opaque 
graduation at the inner end of the tab in radial 
alignment, with the pointer 223. The tabs Inay 
be removed when desired and they may be re 
placed by other tags. Owing to the initial convex 
form of the tabs 23i, they lie quite iiat against 
the window 23: when installed. It is of course 
to be understood that the WindoW 23A is located in 
an opening in the ficnt Wali of the cabinet 239, 
whicin opening is finished by a Suitable bezei.2it. 
The operation of this modification (as ShoWn. 

in Fig. ii) is as follows: 
The set is put into Operation by pressing the 

button S. Ehis results in the energization of the 
relay 68 and the withdrawal of the detent, 88 
from the detent wheel i3. The pole i 3 of the 
relay G8 is moved into engagement With the Con 
tact 3. The notor circuit is then completed 
irom ground through the poie 3, Contact is, 
pole 8 of the reiay 33, contact 55, notor Wind 
ings 34 aid $3, and Secondary of the transformer 
55 to ground. When the notor is thus put into 
operatoin, the pin i3 resting on tie eleVašed Sui 
face of the can i85, the pin 68 is engaged Wittii 
the wheel 83. CoSequentiy, the notor drives 
tie shaft is and consequently the shaft 36 in 
tne volume increasing direction. She result of 
the initial movement of tile Shaft i88 in this dil 
rection results in the closing of the SWitches iji 
and 5. The ciosure of tile Switch 34 inine 
diately energizes the heater circuits, including 
tie heating eleinent 22. Until the cathodes of 
tile tubes are heated up, tile thern OStatic ele 
inneint i2S holds the poies of the relay 33 in their 
downward position, as SioWin in Fig. l. The mo 
toi 38 operates as long as the button is is pressed, 
and When the button A is released, the notor 
Stops. When this occurs, the detent i3 with 
draws the pin is 3 from tine wheel 5. The de 
Leit, is 8 locks tie Wheel it against 'Otation by 

The Wolutine Setting of the rheo 
Stat ; ) is thus raintained until tie relay (38 is 
again energized. It Wiil be understood that 
Wine, tile relay i3 is deemergized, operation of the 
ictor Will have no effect upon the Volume coin 
EICl. Under these conditions, the motor Wiil 
nei?ely drive the condensers. When the heater 
i22 has raised the thernOStatic element 2 to a 
Stificietit degree of temperature, tine goie i is en 
gageS tie Contact S if, and the motor circuit is 
UOiapleted fron ground irough the pole 3, 
Contact 6i, pole ig, contact S : , switch is, 
SWitch 6, Gile of tile Switches 32 or 33 (depend 
iiig on the position of SWitch 6), through one 
Of the pairs of fieid cois 32, 92, or $2, $5 of the 
motor, and Secondary of transformer 53 to 
grOlind. The motor Will Consequently start to 
Operate in a direction depending upon the posi 
tion of the SWitch 53 (or 8E). Assuming tihat 
the SWitch 65 is in the relation shown in Fig. 1, 
the SWitch 83 Wii have control. It Will be under 
Stodd that if the SWitch 33 is in engagement with 
the Contact 93, the notor Will start to move in the 
Sailine direction as it did when the button it was 
irst pressed. If, however, the switch 39 is in en 
gagement With the contact 88, the motor will op 
erate in the reverse direction. If no signal is be 
ing received by the Set, the motor would continue 
to Operate alternately in opposite directions, the 
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arms i98 and 9 engaging tie alm 92 of the 
SWitch 33 SO aS to reverse the motor for Such 
operation. When, however, a signal of adequate 
strength is received, the operation of the motor 
Will be terminated in a nanner which Will in OW 
be described. 
When a signal is received by the receiver, in 

termediate frequency energy is transferred from 
the primary of the transformer 3) to the Wind 
ing 3. it, Inay here be pointed out that if Sig 
inals on ClOSely adjacent frequeracies are to b8 
tuned stop-oil-carrier, it is desirable that there 
be the Inaximum differelice in amplitude between 
the desired signal and other Signals on closely 
adjacent channels. , is therefore preferable 
that the internediate frequency transformer 3) 
fron which the stop-On-carrier signal is obtained 
should be the last internaediate frequency trans 
former, that is, the one immediately ahead of the 
second detector. The coupling between the pri 
nary of the transfoliner and the winding 37 may 
be in the neighborhood of optinuin coupling, Ol' 
Somewhat less. The coil 3 and the condenser 
38 preferably for in a high Q circuit sharply tuned 
to the intermediate frequency. An interimediate 
requency signal in the tuned circuit of the Coil 
37 &nd condenser 33 is impressed upon the grid 
of the tube S9. The negative direct current Wolt 
age applied to the grid of the tube 39 is sufficient 
iy high to cut off the broader base portion of the 
intermediate frequency Signal in the tuned Cir 
cuit 3', 38, so that the effective positive signal on 
the grid of the tube 39 is only as Wide as that 
portion of the intermediate frequency signal 
Which is cf higher positive voltage than the nega 
tive Voltage of the direct, Current signal. This 
produces an effective signal Cin the grid of the 
tube S3 which is extremely sharp. he sharp 
neSs of this signal is not substantially influenced 
by the coupling betweein the primary of the trans 
former 3) and the coil 3, and can be best in 
cirea Sed by increasing the Q of the tuied circuit 
3, 33. SoWever, either too tight Or too loose a 
coupling Will undesirably affect the band paSS 
characteristics of the transformer 39 and there 
fore the quality of the audible Signal. This cou 
pling should therefore preferably be adjusted so 
that the resonance cuive has two peaks, With the 
Single peak of the reSOrlance Cllr We of the tilled 
circuit 3 and 33 located midway between then, 
as shown in my copending application Serial No. 
219,713 (Patent No. 2,262,218). It has been found 
that for gest results, the peak voltage of the in 
termediate frequency Signal applied to the grid 
of the tube 39 should have a ratio of around 3 to 
2 CCmpared to the negative direct current voltage 
applied to the Sanae grid from the diode element 
of the tube 2. When tine sharp, positive inter 
inediate frequency Signal is impressed upon the 
grid of the tube 38, the cuirent in the plate cir 
cuit of the tube 39 increases sharply. This plate 
Current flows froin the Cathode of the tube 39 
through the choke coil 23, the switch 24, and 
the resistance 25 to ground. The ungrounded 
end of the resistor 25 is connected to the grid 
of the tube 8. The CGndenser 26 serves as a 
high frequency by-paSS condenser. The choke 
coil 23 serves as an anti-Static choke coil Which 
is effective in greatly reducing the tendency of 
brief pulses, Such as static, to ionize the gas tube 
97. Sudden surges, such as static, have a short 

duration, and the choke coil 23, the resistance 
25, and the condenser 24 constitute a low-paSS 

filter which blocks rapid inpulses of brief dura 
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tion. At the same time, this filter passes Sus 
tained OScillations of longer duration or lower 
frequency Which create a Substantial voltage 
across the resistor 25 when a station of Suitable 
strength is tuned in, Ithis voltage being applied 
to the grid of the tube (7 ionizes this gas tube, 
with the result that the relay 09 is energized. 
This energization results in the in mediate arrest 
of the gang of condensers and the breaking of the 
rinotor circuit which occurs when the relay 53 is 
energized and the pole 4 is withdrawn from the 
contact . The condenser 2 is normally 
charged, owing to the voltage across the resistor 
A. Wiaen the tube fe is ionized, the condenser 
A 2 is discharged, With the result that a very 
large current flows through the Winding of the 
relay 09 at the instant the plate current starts. 
Thus the condenser 2 materially aids in the in 
stant arrest of the condenser. 

It Will be understood that when the condensel's 
are thus arrested and the set is receiving a sta 
tion, the relays 53 and f {S remain energized, 
due to the fact that the tube i37 remains in an 
ionized condition. When it is desired to tune in 
another station, the button i5 is pressed. The 
result is that the relay 69 is energized through 
the resistor 8. For the reasons previously de 
Scribed, this energization of the relay 69 does not 
affect the position of the ratchet wheel 99 and 
the can Wheel fe). The movement of the arma 
ture is, however, sufficient to pring the pole & 
into engagement with the pole 82, thereby 
grounding the grid of the tube f7. This de 
ionizes and terminates the plate current of the 
tube it, and the relays 53 and 29 are de 
energized. The pole 4 moves upwardly into 
engagement with the contact 7 and thereupon 
the motor circuit is complete through the ground 
ed poie 3, contact 6, pole f i, contact i, 
SWitch 05, SWitch 66, and one or the other of the 
SWitches 87 or 89. Consequently, the motor op 
erates until a new station is tuned in in the 
manner described above. If the button S is 
held depressed, the motor continues to operate 

; the condensel's until the button 75 is released. 
If the button FG is depressed, the same action 
OCCU'S as has just been described in connection 
With the button 5. In this case, however, the 
energization of the relay G9 is much stronger, 
and the can Wheel 93 is moved one position. 
The net result is that the grounded pole f (f is 
moved into engagement with the other contact 
f03 or ). Consequently, the bias of the cath 
Ode of the tube 07 is altered and a different 
voltage is required on the grid of the tube S. 
in order to initiate its operation. Thus, if the 
effective resistance i3 is larger than the effective 
resistance 8, then when the former is grounded 
through the pole if, it will require a higher 
Voltage on the grid of the tube f7 to put this 
tube into Cperation by effecting its ionization 
than when the resistance 28 is grounded. Con 
Sequently, when the resistor 65 is effective, the 
Set is adapted to respond to a smaller number 
of Stations giving the strongest signals, and the 
resistor 28 responds to a larger number of sta 
tions, which includes stations giving weaker sig 
nals. 
When the button it and the button 6 are de 

preSSed, then the relays 88 and 69 are both en 
ergized and the motor circuit is completed 
through the grounded pole 3, contact 79, poie 
83, contact 85, windings 9 and 92, and secondary 
of transformer 55 to ground. Owing to the en 
ergization of the relay 68, the detent 88 Will 
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be withdrawn from the ratchet wheel 8. The 
Spring 32 is now free to rotate the hub to 
zero volume position, Winich results in its axial 
novement, owing to the engagement of the pin 
ii. 3 with the most elevated portion of the cam 
S. his axial movement brings the pin 9 

into eingagement. With the gear 68. The simuil 
taneous energization of the Windings 9; and 92 
effects the drive of the notor in a direction to 
carry the sihaft i33 beyond Zero volume posi 
tion in the voluigle reducing direction, opening 
the switches 63 and 65. If the buttons 76 and 

a are held depressed after the final position of 
the sihaft, $3 is attained, the detent wheel 
innerely slips on the hub 3: ... When the buttons 
ire reieased, the relays 8 and 63 are de-ener 

gized and the notor circuits are broken. 
?t may here be remarked that the mininuin 

tine SWitch 23 insures the movement of the con 
ensel's from one tuning position to another upon 

depression cf the buttons 5 or 6. If it were 
ot for this Switch, the buttons 5 or is might 
be tiepressed foil a very short time aid the gas 
tube C. night be ionized again by the Voltage 
tierived froin the staticn which it was desired to 
tune out. The centrifugal means Which controls 
the SWitch 38 insul’es sufficient rotation for the 
coideasers to tune out one carrier before they 
can be arrested by the gas tube if, no matter 
ioW quickly the button is or 75 is actuated. 
When the Set is in operation, the depression 

of the button is results in the energization of 
the relay 63 and the elevation of the detent 88 
from the detent. Wheel it. When this happens, 

th 

- 

the spring S2 returns the shaft is 3 and shaft ; 
3 to Zero volume control position of the rheo 

Stat 3. The cann $80 effects the axial nove 
inent of the hub i so as to engage the pin 63 
With the gear 68. The energization of the relay 
68 calises the notor circuit to be completed 
through the Wiindings S3 and $5 so that the motor 
is put into operation in a direction to rotate the 
shaft, $8 to increase the volume of the audible 
Signal. During this Operation of the notor, the 
tuning is unaffected because the relay 9 and 
relay 53 remain energized. When the button 22 
is 'eleased, the desired Volume having been 
reached, the motor circuit is immediately broken, 
and the detent 83 engages and arrests the de 
tent. Wheel is and moves it, a Way from the gear 
Wheel 338. The desired volume setting is main 
tained by the engagement of the detent 83 with 
the detent wheel i3 until the reiay 68 is again 
energized. it is to be noted that during normal 
reception, the relay 53 is energized and the pole 
i3 is separated from the contact, 33. When, 

however, the set is being tuned, the poie 5 is 
in engagement with the contact 52, thus ground 
ing the grid of the power tube 25 and nulting the 
Set. When the set is in normal reception, the 
condenser i 9 is grounded through contact 3 
and pole 3. Consequently, the automatic vol 
uine control Voltage, which is applied on the 
grids of the tubes 2, 23 and 23 through the re 
sistance 23i, changes relatively slowly due to the 
tine delay introduced by the resistance 29 and 
the capacity of the condenser 9. During tun 
ing, however, at which time the relay 53 is de 
energized, the ground connection of the con 
denser 3 is broken, with the result that the 
automatic volume control applied to the tubes 
just neiationed is Substantially instantaneous, 
owing to the eliminaticin of the capacity of the 
condenser 3, providing what I prefer to call 
fast automatic volume control. This fast auto 

5 

O 

20 

3 5 

45 

50 

55 

60 

65 

7 
matic volume control during tuning has several 
very remarkable advantages. In the first place, 
owing to its almost instantaneous effect, it de 
modulates received signals to a considerable de 
gree and therefore reduces the difference be 
tween the Inaximum and mininuin amplitude of 
the carrier frequency resulting from anodulation. 
The result, is that the signals are effective in ar 
lesting the condenserS more on the average sig 
inal level of the carrier than on the peaks, due 
to rinodulation. En the Second place, fast alto 
imatic volute control largely eliminates the pass 
jing over of a weak station after leaving a strong 
station close to it. Thus, if the condenser 9 
were grounded during tuning, its charge might; 
persist for sufficient time to prevent the stopping 
on a weak station, the frequency of which was 
close to that of the signal from a strong station, 
which had previously effected the charging of the 
condenser. Finally, fast, automatic volurne coin 
trol, owing to its practically instantaneous ac 
tion, reduces the tendency of Static or other un 
desired disturbaces clf brief duration froii) Stop 
ping the condenser during tuning. Ordinary au 
tomatic volume control, notwithstanding its time 
ag, ray decrease the amplification of a rela 
tively long or continuous signal to a high de 
gree, while reducing amplification very iittle in 
the case of pulses having sharp wave fronts or 
eaks of very brief curation. - 
The radio Set illustrated in Fig. 2 is intended 

primarily for an automobile receiver. In gen 
eral, the wiring diagram of the set is substantially 
Similar to that illustrated in Fig. 1, with the 
omission of one of the internediate frequency 
tubes 23 and the Corresponding transformer 29. 
Consequently, corresponding numbers have been 
given to Similar parts. It may be noted, how 
ever, that the connections to the loud speaker 
22 are shown in Fig. 2, While they are omitted 
in Fig. 1. 
The Set comprises a vibrator 263 and associated 

transforming and rectifying ineans 24 adapted 
to provide the B supply for the tubes. Power is 
derived from a storage battery 295, Which may 
be the battery of the automobile. As shown in 
Fig. 10, the loud speaker 282 may be located in 
the roof of an automobile 2)3. The main portion 
of the set 2 may be suitably located in the 
hamper of the car. This arrangement is particu 
larly Suitable for use with a rod type antenna 
28. Thus, the antenna, may be innounted at the 
rear of the car and may be connected by a rela 
tively short cable 29 to the set 232. The set 28. 
may be Supplied With electrical energy from the 
battery 25 through a cable 2 (), which may suit 
ably include a grounded sheath. The arrange 
ment of the Set 20 remote from the engine and 
its high tension ignition system and adjacent 
the antenna, 28 is remarkably Suitable for Satis 
factory reception, since pick-up of objection 
able disturbances from the electrical System of 
the car is Substantially reduced. This is not only 
due to the distance of the antenna, 238 from the 
ignition System, but also due to the fact that 
the metal body of the car acts as a Shield between 
the ignition system and the antenna. 

Suitable control devices 2 may be provided. 
One of these may Suitably be mounted on the 
steering Wheel column, preferably. Where it can 
be reached without renowing the hand from the 
wheel. The other may suitably be located in the 
back portion of the car for use of the passengers 
in the rear Seat. In addition to the control units 
2, I provide an indicating device. 2 2 on the 
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dashboard and a Sensitivity control device 23, 
also on the dashboard. If desired, there may be 
included With these dash mounted devices a third 
COntrol Unit (inst ShoWn) for the Convenience 
of the other occupant of the front Seat. Each 
volume control unit comprises a single pole, 
double throw Switch 2:5, which can be thrown 
Oile Way Or the other in order to ground a con 
ductor 2 or a conductor 27 through the volume 
Control l'elay 2:5'. It will be obvious that the 
SWitch 25 may be replaced by a pair of inde 
pendent buttons or one-way switches. The re 
note Control unit 2 also includes a button 23 
Which can be depressed temporarily in order to 
ground a conductor 229 through the volume con 
trol relay 25. The conductor 29 is connected 
to the grid of the gas tube 7, which has the 
effect of de-ionizing the gas tube and de-energiz 
ing the relays f2 and 22. 

Cin the coininon condenser shaft which carries 
the rotors of the condensers 32, 33, and 34, I 
incunt the sider of a potentiometer 22. One 
end of the potentiometer is grounded, the other 
being COinnected to the conductor 222. The slider 
of the potentionetar 22 is connected to one ter 
minal of the indicating device 22, which is a 
Current responsive indicator graduated in the 
frequencies of the broadcasting band. It will 
thus be underStood that while the slider of the 
potention heter 223 is located in the housing 287 
in the hampair of the automobile, the station to 
Which the Set is tuned is ShoWin on the dial of 
the indicating ineans 22 on the dashboard. 
The Sensitivity control device 23 comprises 

a grounded aim £3; which is adapted to engage 
any Of a plurality of contacts 282 On the dash 
coard. iihese stops are separated by resistances 
43 and 243, and the latter is connected to an 

adjustable rheostat 255 which may be located in 
the housing 2. The rheostat is connected to 
lie Cathode of the gas tube . It will readily 
be understood from the description of the pre 
viously described enbodiment that the sensitivity 
of the tube 3 may be given the proper gen 
eral adjustineat by the rheostat 245 and may be 
adjusted to receive local and distant stations, or 
Cnly local Stations, by the arm 24 . The effect 
of this rheostat 2ás and the arm 24 is, of course, 
to vary the relative grid bias of the tube . The 
Windings of the relays 69 and 220 are arranged 
in Series in the plate circuit of the tube Oil, as 
Wei'e the Windings of the relays 29 and 53 in the 
previously described embodiment. 

he relay 335 may be associated with a ther 
CStatic eienent 3 which is adapted to hold 
he al’Inafu'e and the poles in the position they 

Occupy When the relay is energized. The thermo 
tatic elierient 2 is provided with a heating 

coil i3 which is connected to the conductor 22, 
vjiich supplies cuireint to the filaments and also 
to the Vibia, EC2 and rectifying unit, when tine 
C3:lductO' 233 is connected to the ungroundeu 
ide Cf the battery 288 by means of a SWitch 33'. 

2, the Switch 25 is closed, the filaments begin 
to War) in lip, aid at the Same time the heater 
123 Warras up. When the filaments are Warried 
up, the their hostatic meinber 2 is noved away 
from the relay 28, With the result, that this leiay 
In Oves to its incial de-energized position under 
the action of the spring which is connected to 

i in as 
i 

its ažnature. The relay 32 comprises a pile 
53 Wilhich is connected by a Switch 259 to a 

switch 23. Tile switch 243 is physically con 
rectet O the SWitch 25. So that the two SWitches 
cpen and close simultaneously. The Switch 25 - 5 

5 

O 

2 5 

45 

50 

55 

60 

65 

) 

2,826,788 
is adapted to Connect to either of two contacts 

and 233 of the motor 36. he contact, 25 
is coinected o Cne Wiiinding 2.53 of the motor 
35, while the contact 28 is connected to the 
Wilding 253 of tile notor 33. The two contacts 
5 and 25i al'e biidged by a high resistance 255 

which dia.ips the coiliilutato: ripple produced 
The two WindingS 23 alid 263 by the riotCl' 33. E. 

2. 'e collinected through the colniautator 256 to 
the conductoi 246. Eine relay 22, inciudes a poie 
25. The 'elay .23 also curingrises a pole 238 
which is connected tirough a condenser 259 to 
tile autoliatic volune coIail'Oi conductor 26i. 
When the Set is in receiving condition, the relay 
233 is energized and the pole 233 is in engage 
Irent With the grounded contact, 26. Conse 
citicially, the condensei 333, which is strictly anal 
Cg3us to the condensei' (ii) cf the previously de 
Scribed ein bodi:2nent, gives tile necessary delay to 
the 2uticinatic volunie COintrol bias applied to the 
tubes 2 &fnd 22. During turning, that is, when 
the IntCi' is driving the condensers in search 
Oi the fiet Station to be tuned in, the pole 358 
is Il Cveti aWay ii'Oi (1 tile contact 26, With the 
est: it that "fast' automatic volume control is 
3pplied to the3e tubes. Wihen the 'elay 223 is 
de-Criergized, the pole 2: A, which is ungrounded, 
elligages a CUIta3i, 22 which is connected to a 
cCIlductC 33. The gi'ounding of the conductor 
233 leinders the Set nute. When a station is 
illied in, the relay 22 is energized and the 
2itizig circuit is broken. She pole 248 is adapted 
to eiigage tille gi"Ounded contact 234 when the 
lelay & 23 is de-energized. When this occurs 
Wilei tie Sei, is turned on, tie (notor circuit is 
U0:11pleted thi'Ough g!"Culinded contact 26i, poie 
283, SWitch .33, Switch 253, and either winding 
83 Cr 253, CCIllinutatoi 2:6, conducto: 253, and 
attery 25 to ground. The linotor wiil be put 

into Cperation in a direction deperding on the 
2&sition Cf the SWitch 23. When tine switch 35t 
is ira Cine position, for example, the position in 
Which it is showin in Fig. 2, the field winding 253 
is eihergized and the motor tuins in one direc 
tic.I. When the Switch 25 is in engagement 
Wiii) tie Contact 252, the Wiinding 254 is ener 
gized aid the notC1 turris in the opposite direc 
tiil. , Will be understood that the switch 253, 
iiite the Switch 6 or 33 of tae previously de 
Scribed eiibodiaent, is actuated or reversed by 
tile gang Clf colden Sei's when the Saline arrives 
at aii extreine position. Consequently, the con 
densei'S Will be noved frcin one extreme position 
to the other continuously until a carrier is re 
ceived with Sufficient signal strength to energize 
the gas tube 37, whereupon the relays 9 and 
223 alie energized, arFesting the moverinent of the 
condeinser and breaking the Inoic circuit, estab 
lished between the poie 268 and the contact, 264. 

illie device just described With respect to Fig. 2 
Will be understood noi'e fully in its physical en 
bC diaeint, as showin in Figs. 10, ii, i2 and 13. 
ihe Inotor 35 is provided with a shaft, 265 which 
carries a pinion 236 Cin its outer end. On the 
inner Side of the pinion 26S, tine shaft 265 is 
provided with a coiliar 297 which serves as an 
abutinent for a Spring 263 located around the 
shaft, 2.33 and Selving to apply friction, with the 
aid of Suitabie Wasilei's, to a pinion 239, other 
wise freely rotataible CIn the shaft 285. The pin 
in 233 ineshes with a gear 2 i3, which is pro 
vided With projections 2 i. i.he projections 2 i 
are adapted to be engaged by One or more pro 
jections 22 on a pinion 23, which is mounted 
for slight axial movement in alignment with the 
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gear 270. The pinion, 23 is quite similar to the 
pinion 53 shown in Fig. 5, which pinion is actu 
ated by the relay C9 in the manner described 
above in connection with the first embodiment. 
It is to be noted, however, that the relay 99 is 
located at an intermediate point of the gear. 
train, which gear train comprises the elements 
266, 270, 23, 24, 25, and 276, which is mounted 
on the shaft 2:7, which carries the gang of tuning 
condensers and the contact arm of the potenti 
Oneter 22. The element 26 carries projections 
279 which are adapted to cooperate with the arrin 
28) of the reversing Switch 25, previously de 
Scribed. 
The pinion 269 is connected through a train 

of gear elements 282, 283, 284, 285, and 286, to 
a shaft 289 of the volume control 298. The shaft 
289 also controls two switches 24 and 2.3 mount 
ed on the back of the volume control 29, so 
that the set may be turned off by turning the 
volume control beyond the Zero Volume position in 
the volume decreasing direction. The train of 
gears 282 to 285 is adapted to be arrested in 
definite position by means of the relay 2 5. The 
armature 29 is normally pressed outwardly by 
means of a Spring 292 so that its reduced outer 
end 293 is adapted to project between the spokes 
of the gear element 284. 
The operation of this enbodiment is as foll 

lows: The two-way switch 25 is thrown to one 
Side, for example, to the left, as viewed in Fig. 2, 
So as to Complete a circuit from ground through 
the relay 25, conductor 294, Switch 2F5, con 
ductor 2 6, Winding 254, conductor 246, and bat 
tery 25 to ground. This drives the shaft, 289 
in a direction to close the switches 247 and 249 
and to increase the volume level. When the 
switch 2:5 is released, the motor is stopped. The 
battery now Supplies current to the filaments 
through conductor 246, Switch 24, and conductor 
222. It may here be interposed that if the volume 
level is too high, it may be lowered by merely 
throwing the pole of the switch 25 into contact 
with the conductor 27, Whereupon the motor 
is driven in the opposite direction until the Volume 
leWell desired is attained. When the Set is first 
turned on, the thermostat 2 is cold and main 
tains the poles 257, 258, and 248 in the position 
they occupy When the relay 22 is energized. 
Consequently, the notor cannot be actuated ex 
cept by the Switch 25, in which case the relay 
25 is energized. When the relay 2 5 is ener 
gized and the motor circuit is completed, the 
projection 293 of the armature 29 of the relay 
25 is withdrawn from the gear 23, and the 
motor starting, the gear train. 282 to 235 is 
effective for driving the shaft 289. When the cir 
cuit of the notor through the Volume control 
relay 2 5 is opened by releasing the switch 285, 
the de-energization of the relay permits the 
Spring 292 to thrust the arnature 29 out Wardly 
so that its projection 293 engages and arrests the 
gear 284. At the same time, the motor is de 
energized and the inertia of the arnature is a C 
commodated by the slippage of the shaft 265 rela 
tive to the pinion 269. The operation of the 
motor 36 changes the position of the gang of 
Condensers and aSSociated elements. If the gang 
of Condensers is left So that no carrier wave is 
being received with sufficient strength to effect 
the ionization of the gas tube , then the relays 

9 and 22 are not energized so that the clutch 
elements, 2 and 22 are in cooperative relation. 
Consequently, the notor, when it, starts, is 
adapted to drive the gang of condensers. The 
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motor goes into operation to drive the condensers 
when the heater 22 has raised the temperature 
of the thermostatic element 2 adequately. The 
motor circuit is completed from ground through 
the contact. 264, pole 248, Switch 29, Switch 25, 
the motor 36, conductor 28, battery 25, and 
grounded conductor 2. During this operation, 
the condenser 259 is not grounded, and conse 
quently, fast automatic volume control is applied 
to the grids of the tubes 2 and 22. . When the 
Condensers tune in a Carrier Wave of Sufficient 
strength, the gas tube is ionized and the 
relays 99 and 220 are energized. The energiza 
tion of the relay (9 effects an immediate inter 
ruption of the drive of the gang of Condensers, 
and the energization of the relay 220 interrupts 
the motor circuit and effects the grounding of 
the condenser 259. It will, of course, be under 
stood that When the relay 22) is de-energized, 
the set is muted through the engagement of the 
pole 257 with the contact 262. When the relay 
220 is energized, the muting circuit is interrupted 
by the downward movement of the pole 257, as 
viewed in Fig. 2. 
The set being now in condition to receive a sta 

tion if one of the buttons 28 is pressed in 
wardly, the grid of the gas tube is - is grounded 
and the tube is de-ionized. This grounding oc 
curs through the volume control relay 225, but 
this relay is not actuated since only a negligible 
Current foWS. The de-energization of the relays 

9 and 22) causes the motor to be put into op 
eration and it remains in operation as long as 
the button 2S is pressed. When the button is re 
leased, the motor continues to operate until the 
Condensers tune in a Station of Sufficient signal 
strength to ionize the tube . This ionization 
is effected by a positive: Woltage applied to the 
grid of the tube through the switch 24', which 
is controlled by a governor or other tinning device, 
such for instance, as that described in connec 
tion with the previous embodiment. 
I have found it to be advantageous to locate 

the clutch elements 2 and 22, together With 
the control relay : 59, at an intermediate point 
of the gear train between the motor pinion 266 
and the gear 2: 6 driving the gang of condensers. 
At the low speed end of the train, the torque 
transmitted by the clutch is high, and the clutch 
elements would require a larger amount of energy 
for quick disengagement. On the other hand, at 
the high Speed end of the train, the torque is 
Small but the energy of rotation of the clutch 
members which remain connected to the con 
densers after the clutch is disengaged is high. As 
a matter of fact, this energy of rotation increases 
With the Square of the Speed and tends to pro 
long the time between the disengagement of the 
clutch and the stoppage of the condenser. For 
cuickest condenser stoppage with reasonable 
clutch operating forces, a location of the clutch 
at an intermediate point of the gear train is 
highly advantageous. It is also desirable to de 
crease as far as practical the energy of rotation 
of all the parts which remain connected to the 
condenser shaft 277 and rotate therewith after 
the clutch is disengaged. Those elements, such 
as the gear 27, which are disconnected from the 
condenser shaft 277, after disengagement do not 
contribute to the continued rotation of the con 
denser; therefore their energy of rotation may 
be disregarded. 

In Figs, 14, 15, and 16, I have shown a modified 
clutch arrangement operated by the relay 99. 
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In these figures, the gear 296 corresponds to the 
gear 24 of the last described embodiment and 
the gear 297 corresponds to the gear 20. The 
gear 298, which meshes with the gear 296, corre 
sponds to the gear 23. The hub of the gear 
29 carries one or more projections 299 which 
are adapted to be engaged by an arm 390 rigidly 
carried on the end 39f of the shaft member 302. 
The end 38 is round and has a bearing 303 in 
a plate 394. The plate 304 is rigidly mounted 
upon and in Spaced relation to a plate 395. The 
plate 305 is provided with a bearing 306 for the 
enlarged portion 3 of the shaft member 302. 
Between the enlarged portion 30 and the end 
portion 30, the member 32 is provided with an 
intermediate portion 308 which is of non-round 
exterior shape. It may be square, as shown in 
Fig. 16, and it extends through a bore 339 of 
corresponding shape in the gear 298. The gear 
298 is located between the two plates 394 and 
305, and the member 382 is freely movable within 
it in longitudinal direction. Between the plate 
34 and the arm 3) a conical coil spring 30 is 
Situated Which urges the shaft member 32 nor 
mally to the right, as shown in Fig. 15, pressing 
the rounded end 3C against the flat center por 
tion of the hub of the gear 297. It may here be 
noted that the gear 29, the member 392, and 
the pole of the relay 09 are in axial alignment. 
The end of the enlarged portion 37 of the mem 
ber 302, that is, the end which is normally located 
adjacent the pole of the relay fo9, carries a 
frustro-conical head 3.3 of magnetic material. 
This head flares outwardly from the enlarged 
portion 37 and terminates in a large flat facé, : 
thin at the periphery, located quite close to the 
pole of the relay 9. as shown in Fig. 15. 
When the relay 9 is not energized, the ele 

ments just described have the relation shown in 
Fig. 5. The spring 3) forces the end portion 
of the shaft member 30 into contact with the 
hub of the gear 29. A friction washer 3 made 
from material such as Bakelite surrounds the 
pole piece of the relay C9, projecting a few 
thousandths of an inch beyond the face 3 2 of 
the pole piece. When the head 3.3 is attracted 
by the energization of the relay C9, it bears upon 
the surface of the washer 3ff and does not make 
contact with the pole face, remaining separated 
from the face 32 of the pole piece by a small 
air gap. The washer 31 constitutes an effective 
braking surface against which the rotation of 
the head 33 of the shaft member 32 is effec 
tively braked when the relay 09 is energized. 

In this embodiment of the invention, part of 
the gear train of the tuning control is common 
to the gear train of the volume control, both 
trains including the motor pinion 266 and the 
gear 29. The pinion 332. which is integral with 
the gear 29 meshes with a gear 383 mounted 
for free rotation on a stub shaft 384. Upon the 
shaft 384 is mounted a pinion 385 which is 
adapted to be moved on the shaft towards the 
gear 383. The gear 383 is provided with a plu 
rality of projections 38S, directed towards the 
side on which the pinion 385 is located. The 
a diacent end of the pinion 385 carries an arm 
38 which is adapted to engage one of the pins 
386 when the pinion 385 is moved to the left, as 
viewed in Fig. 14. This movement of the pinion 
385 is effected by a rod 38 which abuts against 
a disc 388, rigidly mounted in the end of the 
pinion 385 remote from the gear 383. The rod 
38 is mounted for axial movement in a support 
389. The rod 38 is moved to the left, as viewed 
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in Fig. 14, when the volume control relay 332 
(Fig. 17) is energized. The relay 25' may also 
be adapted to operate the rod 38 when ener 
gized, if it is desired to employ the Volume coin 
trol clutch shown in Fig. 14 in connection with 
the embodiment of the invention illustrated in 
Figs. 11, 12, and 13. 
In the embodiment of the invention illustrated 

in Fig. 17, which like Fig. 1, is adapted to Opsrate 
from an alternating current Supply, an interne 
diate frequency tube is indicated by the reference 
numeral 24. This tube is coupled through the 
transformer 30 to the diode detector and first 
audio frequency amplifying tube 23, the relation 
of the tubes being Substantially similar to the 
relation of the corresponding tubes in Fig. 1. A 
Winding 3, which is closely coupled to the tuned 
Secondary of the transformer 38, is connected 
to the first grid of the double triode 389. The 
first plate circuit of the tube 323 includes a 
sharply tuned high. Q circuit comprising a wind 
ing 32 and tuning condenser 322, by means of 
which the plate circuit is tuned sharply to the 
intermediate frequency. The Winding 32 is 
coupled to a winding 323 which is connected to 
the second grid of the tube 32. The winding 32 
is also coupled to a regenerative coil 324, which 
is connected to the first cathode of the tube 320, 
and Serves to feed back energy from the plate 
circuit to the grid circuit of the first triode, ele. 
ments of the tube 320. The regenerative coil 32 
is COnnected through a condenser 325 and ad 
justable rheostat 326 to ground, he rheostat 
326 is adjusted to prevent oscillation while pro 
viding the desired regenerative feedback, he 
Second set of triode elements of the tube 328 are 
analogous to the tube 39 of the first described 
embodiment. Regeneration is employed in this 
arrangement to increase the Q and therefore the 
Selectivity of the stop-on-carrier tuned circuit. 
The double triode arrangement is employed to 
prevent coupling between the regenerative stop 
On-carrier circuit fron adversely influencing the 
by-pass characteristics of the transformer S. A 
single triode, as shown for instance in Fig. 1, 
may of course be employed with the control cir 
cuits of this embodiment of the invention. The 
cathode of this tube is connected to an induct 
ance 23 and resistance 25 to ground. The in 
ductance 23, resistance 25, and condensei's 24 
and 26 have the same relation and function in 
a similar manner to those of the previous en 
bodiment. The inductance 23 and resistance 
25 are connected to the grid of a gas tube . 
The power Supply includes an auxiliary trans 
former 55 and a power transfortiner 53. The pri 
mary of the transformer 5S is controlled by a 
switch 64. This switch is physically connected 
to a SWitch 65 so that these switches open and 
close together and are mounted on and actitiated 
by the volume control. These and the other 
elements of the power Supply unit, are similar to 
those of Fig. 1 and are indicated by the same 
reference numerals. 
The set may include a remote control unit sin 

ilar to that of the first described embodiment. 
This unit may comprise switches 5, 76, and 7. 
The Switches may be connected to a common wille 
72, which is adapted to be grounded through a 
SWitch 327. The other side of the SWitch 5 is 
connected to the other side of the switch 76 
through a resistance 78. Said other side of the 
Switch 6 is connected by a conductor to a 
relay 328 and to a contact 329. The other side of 
the Switch T is connected through a conductor 
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f to a relay .332 and to a pole .333 of a double 

pole switch which includes a pole 334 mechani 
cally connected to the pole 333. The exterior 
portions of the three conductors 78, 74, and 2 
may be formed into a cable and be connected to 
the set by means of a plug. 335 which is adapted 
to be inserted in a receptacle 336. The remote 
control, may be removed from the set...by merely 
withdrawing the plug 335. 

It will readily be understood that a plurality 
of units 4 may be employed, if desired, the cor 
responding elements being merely connected in 
parallel, as shown in Fig. l. 
The switch 327 is a single pole switch adapted 

in one position to connect the conductor 2 to 
ground. This switch is physically connected to 
the switch 338' which is adapted, When the 
switch 327 is open, to connect conductor 33 
to contact 338 of the relay 328. One side of 
the secondary of the transformer 55 is con- ; 
nected to the winding of the relay 332 and to 
the relay 323. One side of the Switch 66 is 
connected to the pole 339 of relay 30. The 
other side of the switch 65 is connected to Con 
tact 34 of relay 332. 
A switch pole 342, controlled manually by a 

button 333, is normally in engagement With a 
resilient contact 348. When the button 363 is 
pressed inwardly, the pole 3:2 is moved away 
from the contact 334. When, however, the but 
ton 333 is pulled outwardly, that is, downward 
ly, as viewed in Fig. 17, the contact 344 is 
brought into engagement with the contact 529. 
The contact 344 is connected to a pole 35 which 
is normally in engagement with the contact 333. 
When the relay 328 is energized, the pole 33 
moves away from the contact 338. The pole 342 
is connected to a contact 36 which is normally 
engaged by the manually operable two-way 
switch pole 34. 
tained in neutral position, as shown in Fig. 17, 
by means of springs 348. The switch pole 34 
is grounded. When the switch pole-3T is thrown 
in one direction, it is brought into engagement 
with the contact 349, which is connected to the 
contact 353, associated with the pole 333. When, 
however, the switch pole 347 is thrown in the 
other direction, it is brought into engagement 
with contact 35, which is connected to a con 
tact 352, also associated with the pole 333. The 
contacts 33) are also connected to contacts 35t 
and 352. An arm 33, moving with the shaf 
of the gang of condensers, from which it is in 
sulated, is adapted to engage contacts 88 at 
each end of the condenser travel, automatically 
reversing the direction of the condenser travel 
he art 23 is connected through a switch 45 

to a contact 45, which is normally engaged by 
the grounded pole 360. The switch 59 is line 
chanically connected to the switches 84 and 65 
so that the contacts 330 cannot be grounded 
when the relay 332 is energized or the switches 
and e5 are open. The secondary of the iT&S 
former 55 is connected to both Windings 333 
and 354 of the reversible motor 38 which actill 
ates the tuning condensers end also the volume 
control. The windings 353 are coinected to a 
contact 355 on one side of the pole 334. The 
windings 354 are connected to a contact 356 on 
the other side of the pole 334. The armature of 
the relay 332 carries a finger 358' which is 
adapted to cooperate with a ratchet Wheel 357. 
The ratchet wheel 35 is rigidly connected to a 
cam wheel 358 which is provided with a series 
of alternating recesses and projections. The 

The switch pole 34 is nail- : 
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can wheel is adapted to cooperate with a cam 
member 359 carried by the pole 334. Each time 
the relay 332 is energized, the cam wheel 353 is 
tuned one step, moving the projection 339 frora 
a hump on the can wheel into a recess on the 
cam wheel, or vice versa. Consequently, the 
poles 333 and 334 are moved alternately from a 
position in which they engage the contacts 350 
and 355, respectively, to another position in 
which they engage the contacts 352 and 356, re 
Spectively, and vice versa. On each-energization 
of the relay 332, the pole 383 engages the con 
tact 34 and may immediately separate there 
from, The armature of the relay 328 is pro 
vided with a projection 36 which is adapted to 
engage a ratchet wheel 362 in the same manner 
as the projection 356 engages the ratchet wheel 
357. The ratchet wheel 362 is rigidly connected 
to a cas. Wheel SS3 which is similar to the can 
wheel 358. This can wheel cooperates with a 
projection 364 on a pole 365. The pole 365 is 
rigidly connected to a pole 386. When the pro 
jection 364 is received in a recess in the cam 
wheel 363, the pole 366 engages a contact, 35t, 
which contact is connected to an incandescent 
lamp 368. The other side of the incandescent 
lanp and the pole 355 are connected to the fila 
neat Supply, and it, Will readily be understood 
that when the can wheel 363 is in the position 
in which it is shown in Fig. 17, the lamp 363 
is illuminated. It shines through a windoW 369 
which may include a layer of translucent na 
terial 88. This material may, for example, be 
White Celluloid. On the rear side of the sheet 
379 is a layer of colored material 37, which 
may bered. This layer carries, suitably in black 
or in lietters of a contrasting and preferably 
opaque color, a suitable indicating legend, such 
as the word “distant.’ On the front of the layer 
3i () is carried another suitable legend, such as 
the word “local.” This legend should be trans 
lucent and have tha same color as the layer 3, 
namely red. It will readily be understood that, 
when the lamp. 368 is lit, the legend “distaat' 
appears to the observer, the legend “local' be 
ing obscured by the general background of the 
same color. When, however, the lamp 358 is not 
lit, the rear legend “distant' is not seen, and 
only the front legend, for example, “local’ is 
seen by the observer. - 
The gas tube for has associated with it re 

sistances 5, 6, 8, and , and condenser 
f2, in the same relation as described in con 
nection with the first described embodiment. 
The resistance 95 is adapted to be grounded in 
one position of the cam wheel 363 through con 
tact 372, pole 365, contact 338, pole 345, contact 
344, pole 332, contact .346, and pole 347. When 
the cam wheel363 occupies its other position, that 
is, the position shown in Fig. 17, the resistance 
f08 is grounded through contact 33, pole 365, 
and other connections, as before. It is to be 
noted that one or the other of these two re 
sistances is grounded at all times except when 
the relay 328 is energized, or when the button 343 
is pressed, or when the pole 37 is out of en 
gagement with contact 346. 
The pole 339 of the relay 348) is rigidly con 

nected to the grounded pole 374. A thermostat 
375 keeps the pole 339 and 34 in the positions. 
they occupy when the relay 340 is energized. The 
thermostat 375 is controlled by a heater winding 
376 which is connected to the filament supply 
and is turned on When the Switches 64 and 65 
are closed. When the relay 340 is energized, the 
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pole 339 is moved away from the grounded con 
tact 377 and the pole 374 is moved into contact 
with the contact 378, which is connected to the 
automatic volume control delay condenser 39, 
which Operates in the manner hereinbefore de 
scribed in connection with the corresponding 
condensers f9 and 259. At the same time, the 
pole 34 is moved away from the contact 380, 
making the signals audible which were muted 
during tuning in the nanner hereinbefore de 
scribed. Assuming that the Switch 327 is con 
nected to the conductor 72, that the Switch 336 
is opened, and that the cable i3 is connected 
to the set, then if the set is out of operation, 
the SWitches 64 and 65 are opened and only the 
transformer 55 is energized. The set is put into 
operation by pressing the button 77, whereupon 
a circuit is completed from ground through the 
switch 327, conductor 72, Switch 7, conductor 
l, relay 332, and secondary of the transformer 
55 to ground. The movement of the armature 
of the relay 332 moves the pole 369 into engage 
ment with the contact 34, thus completing a 
circuit through the motor 36 and through one or 
the other of the contactS 355 or 356 which is 
engaged by the pole 334. If the resulting rota 
tion of the motor does not start the set, the 
button T is released and pressed again. This 
actuation results in changing the pole 334 into 
engagement With the proper contact to start : 
the set. When the relay 332 is energized, the 
clutch for the Volume control is put into en 
gagement by the rod 38 and consequently the 
Operation of the motor in the proper direction 
closes the Switches 64 and 65 and continues to : 
turn the volume control in the direction to in 
crease volume as long as the button 7 is pressed. 
The button is released as Soon as the Switches 
64 and 65 are closed. Then, as soon as the fila 
ments of the tubes are heated, the volume may 
be adjusted to the proper level. If, at any time, 
the Volume level is too high, it can be lowered 
by merely pressing the button again. If too 
loW, the button T is again pushed. This actua 
tion results in the fact that the pole 334 is moved 4 
to the right or to the left by the can Wheel 358 
On each actuation of the button . The closure 
of the Switch G4 results in the energization of the 
filament supply. Until the filaments heat up, the 
thermostat 35 holds the pole 339 out of engage 
ment With the contact 37, and the motor can 
not be put into Operation except by the button 
T. When the heater 36 has warmed the 
thernostat up, the pole 339 moves upwardly 
into engagement With the contact 3 if the Set is 
is not receiving a signal Sufficient to maintain 
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the tube ?et ionized. Consequently, the motor is 
put into Operation in a direction depending upon 
the position of the pole 334 until such a station 
is tuned in by the gang of condensers. Owing 
to the nonionized state of the tube 07, the relay 

9 is not energized. When a station is received 
With Sufficient signal strength, the tube 0 is 
ionized and the relays 34 and 9 are ener 
gized. The energization of the former opens (: 
the notor circuit and the energization of the 
latter declutches the condenser drive and applies 
a brake. The tube remains ionized While 
the station is being received. When the button 
5 is pressed, a circuit is completed from ground ; 
through the resistance 78, the relay 328, and the 
secondary of the transformer 55 to ground. The 
energization of the relay 328 moves the pole 345 
away from the contact 338, thus breaking the 
circuit which connects resistance 05 or 08, de 
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pending upon the position of the pole 365, to 
ground. It will be readily understood that when 
this ground connection is broken, the voltage of 
the cathode of the tube attains a high posi 
tive Value corresponding to a high negative grid 
bias, the plate circuit is broken, and the tube 
is de-ionized. The de-ionization of the tube GT 
causes the relay 9 to relax the brake and en 
gage the clutch, and causes the relay 340 to 
complete the motor circuit. The direction of 
rotation of the motor depends upon the position 
of the pole 334. If it is desired to reverse this 
direction, it is merely necessary to close the 
SWitch for the shortest possible time. This 
Will have no appreciable effect upon the volume 
level. It is here to be noted that the energiza 
tion caused by the button T5 is insufficient to 
cause actuation of the ratchet wheel 362. If the 
button T6 is depressed, it has the same effect as 
the button T5 as has just been described, with 
the addition that the cam 363 is moved one step 
and the circuit connecting the plate of the tube 

7 to ground is changed from resistance O5 to 
resistance O8, or vice versa, changing the sensi 
tivity of the stop on carrier tuning system. At 
the Sane time, the incandescent lamp 368 is 
either extinguished or lit, as the case may be. 
The energization of the relay 332 displaces the 

rod 38? which controls the volume control clutch 
in the manner described in connection with Fig. 
14. During normal operation of the device, to 
change from station to station, it is merely nec 
eSSary to push monentarily the button 75. When 
the condenser shaft 34 reaches the end of its 
travel in either direction, a circuit is completed 
through the relay 332 by the contact 33, which 
noves With the condenser shaft 334, engaging 
One of the contacts 330, thereby producing the 
Same effect as if the button 77 had been pressed 
momentarily. The result is that a circuit is com 
pleted through the relay 332 for a short time, 
Which has the effect of reversing the motor, the 
motor current being passed through the windings 
353 or Windings 354, depending upon the position 
of the pole 334. If it is desired to reverse the 
movement of the condenser shaft 34 at any 
time, it is merely necessary to press momentarily 
the button . . This changes the location of the 
pole 334. This enables a user to go back imme 
diately to a station which he has just left. All 
he has to do is push the button TT momentarily 
and then the button 75 momentarily. The rota 
tion of the tuning condenser or other type of 
Variable reactance is controlled by the relays G9 
and 340. The Volume control clutch actuated 
by the rod 38 is operated by the relay 332, and 
may Suitably be of the construction illustrated in 
connection. With Fig. 14 or Fig. 18. 
The manual controls 343 and 347 on the receiver 

are adapted for operation of the set without the 
aid of the remote control unit 74. Thus, if the 
button 343 is pressed, the cathode circuit of the 
tube () is broken and the tube de-ionized. The 
result is that the relays 09 and 340 are de-ener 
gized So that the motor circuit is completed so 
as to drive the condensers. When a signal of 
adequate strength is received, the buttons 343 
having been previously released, the tube 
becomes ionized and the resulting energization 
of the relays 9 and 340 stops the condensers in 
tune With the received carrier. When the switch 
34 is moved away from its intermediate posi 
tion into engagement with one of the contacts 
349 or 35?, the cathode circuit is likewise broken 
and the motor tends to go into operation in the 
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Thus, if direction determined by the pole 339. 

the Switch 34 is thrown into engage:nent With 
the contact 35, no circuit is completed, since the 
pole 333 is out of engagement. With the contact. 

The 352 which is connected to the contact 35. 
motor therefore. Operates in a direction deter 
mined by the Windings 353, and it is preferred 
that the manual displacement of the SWitch 3 
in either direction should cause the rotation of 
the dial in the corresponding direction... If, how 
ever, the Switch 347 is thrown in the opposite 
direction, that is, into engagement With the con 
tact 349, a circuit is completed fron ground, 
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switch 34.7, contact 349, contact 353, pole 333, 
relay. 332, and Secondary of the transformer 55 
to ground. The energization of the relay 333 
results in the rotation of the cana. Wheel 353 one 
step and the movement of the pole 333 away from 
the contact 350, thereby breaking the circuit 
completed by the switch 347 and displacing the 
pole 334 into engagement With the contact 356. 
The motor is now energized through the Wind 
ings: 354 and operates in the opposite direction. 
It Will be understood that the notor will continue 
to operate in the appropriate direction as long 
as the switch 347 is held in engagement with the 
contact 349 or 35 and out of engagement with 
the contact 346. When the Switch 347 is released, 
the motor Will be arrested by the tuning in of 
the next carrier of adequate strength. When it 
is desired to change the Sensitivity of the Stop : 
on carrier System, the button 343 is merely pulled 
OutWardly. This results in the completion of a 
circuit through the relay 328 and a stepwise 
novernent of the can Wheel 363. 
The manual controls 347 and 333 are adapted 

to be used for tuning. Without the automatic stop 
on carrier feature. For this purpose, the switch 
32 is opened and the switch 336' is closed. The 
plug 335 may be removed from the receptacle 336, 
if desired. This is not necessary, however, since 
the remote control unit 75 is rendered inoperative 
by the opening of the switch 327. Owing to the 
closing of the Switch 336, the plate of the tube 
07 is grounded directly through the switch 338', 

contact 338, pole 345, contact 344, pole 342, con 
tact 346, and switch 34. Consequently, the tube 
07 is ionized at all times except when this circuit 

is interrupted. The circuit may be interrupted 
by pressing the button 343 inwardly, whereupon 
the motor will go into operation to tune the con 
densers in a direction determined by the pole 334. 
When the button 343 is released, the motor stops 
immediately. When the switch 3A is thrown 
into engagement with the contact 349, the motor 
operates in one direction, and when it is thrown. 
into engagement with the contact 35, the motor 
operates in the opposite direction. When the 
switch 347 is allowed to return to normal position, 
the motor stops operating. Consequently, by 
merely manipulating the lever 34 in one direc 
tion or in the opposite direction, the dial indi 
cator Will be caused to move in corresponding. 
directions to any desired extent. When operat 
ing in this way, the set may be finally tuned by 
hand. 
When controlling the Set by means of the con 

trols 343 and 347, it is preferred to actuate the 
Volume control of the set by hand. 
In the embodiment of the invention illustrated 

in Figs. 18 and 19, the relation of the motor 36 
and the stop-on-carrier relay 9 is substantially 
Similar to that illustrated in Figs. 14 and 15, and 
corresponding parts are designated by Similar 
reference numerals, in this ein bodiment of the 
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A3 is normally free or the shaft 399; 

3. 
invention, the gear 333 is rigidly mounted. Oil a. 
shaft 38 which is rotatably mounted On...chassis 
framenenoers. 39 and 332. This shaft. carries: 
a knob 393 whereby the set can be tuned man 
ually, for example, a Set S-Chi as that described in, 
connection with Fig. 17, or other arrangements. 
adapted to manual tuning. w 

It. Will be understood from: the pievious de 
Scription that when the relay. 3 is energized, 
the arrin 333 is Withdrawn:from engagement with: 
the pin 39. Consequently, the knob 393 may be 
turned at will Without rotating the airmature of. 
the riotor 35. 
The shaft. 339 carries a pulley. 394 over Wiich, 

passes a geit 395. This belt passes twice around 
a dith 33S. and around:;a; ider. 33. The idler: 
33 is carrie at Ole end of a lever 398 Which. 
is pivoted at 399 to the chassis. The lever 398 is: 
biased by a Spring 409 So... that it tends to keep 
the belt, 335, at. Substantially the same degree of 
tautness: at all-times, 
Upon the shaft 338. On the rear Side of the 

pulley 393, I mount for free rotation a boss 40. 
of an aria is C2. The boss 43 is normally pressed: 
into frictional relation with the pulley 394 by 
aeans of a collar. 433 and Spring. 404. Ehe col 
lar i3 is provided on its rear side. With a flange 
i5 Which is eagaged by a yoke formation. On the 
tipper end of a lever 406. The lever 406 is: 
pivotally notainted on a fraine inember 487 and 
isiaormally, biased by a Spring 488, so as to move: 
the collar 63 away froia: the: boss of against 
the pressure of the spring 404: The spring: 498: 
is stroniger tah the Spring 434. So that the boss: 

A CO: 
tact; member 383 on the lever. A3...is adapted: to 
be engaged by the shaft of the motor: which car 
ries the pinion 256. The arnature of the moto." 
is arraged to have a Stilbstantial axial movement. 
towards the left, as viewed in. Eig. 19, when it is 
put into operation. Consequently, when the 
rinotor 36; starts, the ariature: OWes to the: left 
and the lever 338 is moved to the left, as viewed: 
in Fig. 19. When this occurs, the Spring: 404 
forces the collar 33 into engagement. With the: 
bgSS: A Solitiat the area. 402 is driven With the: 
shaft, 33 until it reaches an abutment, where." 
after the arra. 432 is arrested and remains, sta 
tionary, aotwithstanding the continued rotation. 
of the shaft 399. 

ihearin: 4:2 carries two adjacent rearwardly 
directed pins is: which are located normally: 
Gne on each side oil a spring, contact 4 ... When 
the icolai i83, is: noved away, from the boss. 40, 
the arrin. S32 is oved by the Spring contact. 4. 
into the position: in which it is shown in Fig. 18. 
Whien, however, the motor is: put into operation 
in one directio or the other, the boss 46 is fric 
ionally heid against the pulley 394. So that, the 
an 483 is carried in one: direction or the other. 
by the in inovelinerit of the motor. In its 
normal position; the contact, 4. . is located in 
intermediate relation to two rigid contacts 42, 
these contacts, being spaced. froIn the northal 
positioi of the contacts Aff to: Such an extent 
that, the contact; member. Ali is brotlight into en 
gagement with: one of the other of the contacts: 
& 2 after the operation of the notor to a pre 
determined extent, for example, to an extent cor 
responding. to a noverinent of the condenser: 
which Will chargether frequency. Of the inter 
mediate signal about, five to eight kilocycles. 
This, particular number of kilocycles is selected. 
in view of the fact that at the present time the 
frequencies of broadcast, stations are separated 
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by ten kilocycles. It is only necessary that the 
motor should operate sufficiently to diminish the 
Signal received from the station which it is de 
Sired to tune away from to such an extent that 
this signal will not again energize the stop-on 
carrier relay C9. The two contacts 42 are con 
nected together and to a conductor 43. The 
contact 4 is connected to a conductor 44. 
These three contacts may be located in the re 
lation occupied by the switch 24' in Fig. 1, that 
is, in the Cathode circuit of the stop-on-carrier 
tube 39. The conductors 4f 3 and 4f 4 may also 
be connected in series with the cathode circuit 
at the point f 24' in Fig. 17. The net effect of 
the SWitch constituted by these contacts is simi 
lar to but more exact than that obtained by the 
Switch 24, which is controlled by the governor, 
as has been previously described. 
The drum 396 is rigidly mounted on a hub 45, 

Which is rigidly secured to a sleeve 46, for ex 
ample, by means of a set screw. The sleeve 46 
is rotatably mounted on the shaft 34 which ex 
tends from the shaft 277 of the gang of con 
densers. The shaft. 34, is for the purpose of 
carrying the hand or indicator 229 which co 
operates with the dial 238. The inner end of the 
sleeve 46 is formed to provide an inner race 48 
for a plurality of balls 49. The outer race for 
these balls is provided by two annular members 
420 which are resiliently held together by means 
of bolts 42? and Springs 422. The annular mem 
bers 420 may suitably consist of Washers, the in 
ner portion of which are displaced into frusto 
Conical form. The frusto-Conical formations of 
the two annular members are located in diver 
gent relation, as best Seen in Fig. 19, So that Op 
posite sides of the balls 49 are engaged by them. 
The annular members 428 are provided with a 
circumferential Series of notches 423 which are 
adapted to receive a tooth 424 carried by a lever 
425. The lever 425 is pivotally mounted on the 
frame member 392 and it is biased towards the 
annular members 429 by means of a spring 426. 
A cord A2 is connected to the lever 425 and to 
a drum 428 which is rigidly carried by the shaft 
429 of the Wave change switch. The arrange 
ment is such that the tooth 424 is maintained 
out of engagement with the annular members 
420, during ordinary broadcast reception, but 
when the shaft 429 is rotated in the clockwise 
direction, as viewed in Fig. 18, to adapt the Set 
for the reception of short Wave transmission, the 
spring 426 is permitted to draw the tooth 424 
into one of the recesses 423. Consequently, when 
the receiver is set for the reception of short Wave, 
the outer race of the balls 49 is held stationary. 
The balls 49 are located in openings. 430 of a 
sleeve 43, which is rigidly secured to the shaft 
277 of the gang of condensers. The outer end 
of the sleeve 43 is reduced and extends into the 
interior of the sleeve 45, providing a shoulder 
in register with the inner end of the sleeve 45. 
Between said shoulder and said inner end, I 
locate a spring washer or other suitable friction 
member 432. When the drum 396 is driven, the 
lever 425 being in the position shown in Fig. 18, 
the sleeves 45, 46, and A3 rotate as a unit SO 
that the gang of condensers is driven directly. 
When, however, the annular members 420 are 
held against rotation by the tooth 424, the rota 
tion of the sleeve 43? directly by the sleeve 45 
is prevented. The balls 49 are caused to roll 
around the outer race by the rotation of the in 
ner race member 418 so that they execute a 
planetary movement around the axis of the shaft 
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34. This movement is very substantially slower. 
than the rate of rotation of the drum 396, and 
consequently the rate of drive of the gang of 
Conden SerS is reduced to any desired extent so 
as to adapt the Set for accurate tuning on higher 
frequency bands. It Will be understood in this 
connection that to maintain a high accuracy of 
tuning, it is desirable to reduce the Speed of 
rotation of the Condenser , when the set is 
operated on higher frequency bands. 
The operation of this embodiment is as foll 

loWS: , , 

When the set is receiving a station, the motor 
36 is not operating, and consequently, the arm 
402 and contact All occupy the positions shown 
in Fig. 18. When the motor is put into opera 
tion, as described in connection with the previ 
ously described embodiments, and the gas tube. 
07, becoming de-ionized, the drive of the gang. 

of condensers is put. into operation and con 
tinues until the tube 07 is again ionized, the 
relay. 29 is energized, and the motor 36 is 
stopped. When the drive of the condensers starts, 
the arm 402 moves with the shaft, 390. When 
the motor 36 is started, the axial movement of 
its armature displaces the lever. 406 to the left, 
as viewed in Fig. 19. The collar 403 is now free 
to be pressed by the spring 484 against the hub 
40 of the arm 452, which is in turn pressed 
against the pulley 394. Consequently, the arm 
402 moves until the contact 4 is brought into 
engagement with one or other of the contact 
stops 42, depending upon the direction of rota 
tion of the motor. Until the contact 4 it has 
engaged one or other of the contacts 42, the 
Stop-Ol-callier Systein is rendered in Operative. 
Consequently, the receiver will tune away from 
the station being received, notwithstanding that 
the cathode circuit of the tube 7 is opened for 
the Smallest possible time. When the contact 
4f reaches one of the contact stops 4 f2, the ai'in 
402 is no longer able to move with the shaft, 330 
and consequently its hub AG slips on the shaft 
until the next station is received which is strong 
enough to actuate the stop-on-carrier mecha 
nism. When the motor 36 is thus arrested, the 
spring 488 moves the lever 4 (6 to the right, as 
viewed in Fig. 19, and the hub 4) of the an 
402 is released so that the contact 4 it is enabled 
to move to its neutral position shown in Fig. 18. 
t is to be noted that the movement of the con 
tact 4 away from the contacts if 2 does not 
de-ionize the tube ). This de-ionization can 
be effected only by manual operation in the man 
ners hereinbefore indicated, that is, by ground 
ing the grid of the gas tube 87 or breaking its 
cathode circuit. It will be understood from the 
previous description that when stations in the 
ordinary broadcast band are being received, the 
drum 396 drives the gang of condensers directly. 
Whenever the stations in the short wave band 
are being received, the gear reduction System, 
including the bails 419 is rendered effective to 
reduce the rate of drive of the gang of con 
denserS. 

Fig. 20 is a fragmentary wiring diagran show 
ing certain changes or modifications which may 
be made in the wiring diagram shown in Fig. 1. 
Similar parts are designated by the Sane refer 
ence numeras. This embodiment of the inven 
tion Will be readily understood With reference 
to Fig. 1 by a mere description of the essential 
differences which Fig. 20 embodies. The gas tube 
OT in this embodiment comprises two control 

grids, one of which is connected to the cathode. 
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of the tube 39. In the embodiment of Fig. 20, 
the negative voltage derived from the diode ele 
ments of tube 25 is not supplied to the grid of 
the tube 39 as it was in the Wiring diagram of 
Fig. 1. According to the embodiment of Fig. 20, 
this negative Voltage is connected through a re 
sistance £40, an additional pole A3 of the relay 
53, and an additional contact 442 cf this relay, 
to the other grid of the tube le. The lower 
end of the winding 3 is grounded. 

It, Will be readily understood that the tube 
may be deionized, for example, by Opening the 
cathode circuit of that tube. This may be dOne 
by opening the contacts 8 and 82 on the relay 
S9. The contact 82 is grounded and the contact 
8 is connected to the pole . . When the relay 
69 is energized, the tuning motor is thus put into 
operation. The relay 53 is deemergized so that 
the pole 648 is in engagement with the contact 
A42. When a station is tuned in, a negative volt 
age having a double-peaked Selectivity curve is 
applied to one of the grids of the tube 83, being 
the lower grid, as illustrated in Fig. 20. At the 
sanne time, a positive voltage is applied to the 
other grid, this voltage being derived from the 
cathode of the tube 39. This Voltage has a Sharp, 
single-peaked selectivity curve. As a result of 
the conjoint action of the separate Voltages ap 
plied to the two grids of the tube , this tube 
becomes ionized when a station of Stificient 
strength is tuned in. The immediate energiza 
tion of the relay 39, aided by the discharge of 
the condenser 2, effects the instant Cpening 
of the clutch. The energization of the relay 53 
stops the motor. It may be pointed out that 
the purpose of the pole 44 and the contact 42 
on the relay 53 is to disconnect the grid of the 
gas tube 87 from the diode elements of the tube 
25 so that the positive voltage on the grid of the 
gas tube will not interfere with the detector 
action of the diode during the reception of an 
audible signal. The double grid gas tube 3 in 
Figs. 20 and 21 may be, for example, the R. C. A. 
2050. 
The modification of the invention illustrated 

in Fig. 21 is substantially similar to that shown 
in Fig. 20, the principal difference being that the 
tube 39 in this embodiment of the invention is a 
diode instead of a triode. The operation is Sub 
stantially the same, the tube 37 being Subjected 
to the conjoint action of the voltages applied to 
the tube grids, which voltages, when derived from 
a received signal of sufficient strength, COOperate 
to stop the tuning element for the reception of 
the signal to which the set has been tuned. It 
may be noted, however, that the choke coil i23 
employed in the anti-static time filter must be 
of very much higher inductance than the corre 
sponding choke coil employed in the cathode cir 
cuit of the triode, as shown in Fig. 20. This is 
because of the higher plate inpedance and the 
lower current of the diode, and also due to the 
fact that there is a degenerative action produced 
in the triode by the choke coil 23 that aids in 
discriminating against static, which is, of course, 
absent when the diode is employed, aS in Fig. 21. 
While it is desirable to have the turning coin 

denser or other type of variable reactance, Such 
as a variable inductance, employed for tuning, 
operate at a considerable speed so as to avoid de 
lay in tuning between tWo widely Separated sta 
tions, there are, nevertheless, several reasons for 
limiting the speed. The character of the effec 
tive stopping signal is greatly influenced by the 
rate at which the station is tuned in. It is desir-. 
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able for reasons of selectivity and exact tuning 
and the avoidance of a plurality of Stoppages On 
the same signal to have the effective stopping 
signal extremely sharp. A signal Width of the 
order of three kilocycles has given good results. 
This selectivity should be secured, as far a Spra C 
tical, by improving the Q of the stop-on-carrier 
tuned circuit rather than by too greatly cutting 
down the effective value of the positive stopping 
signal by too high a value of negative, Signal to 
reduce its width. Thus, a stronger stopping Sig 
nal is obtained from a Station of a given Signal 
strength. With such a sharply tuned Stop-On 
carrier circuit, the duration of the stopping signal 
becomes very short with high Speeds of rotation 
of the tuning condenser. As the duration of the 
stopping signal becomes shorter, there is less dif 
ference between a stopping signal from a desired 
station and an impulse of static, and it is there 
fore harder to discriminate between desired sig 
nals and undesired static. Further, if the carrier 
of a station is Weak and the percentage of modul 
lation if high and at a low audio frequency, the 
amplitude of the carrier may be reduced almost 
to zero for brief intervals. The stopping signal 
should be longer in duration than these Zero Sig 
nal intervals to minimize the skipping of sta 
tions. Furthermore, the faster the tuning con 
denser moves, the greater is the energy Cf rota 
tion of its moving parts and the mechanis Yi driv 
ing them. Additional difficulties are then pre 
sented by the need for instantaneously cperating 
clutch or brake means to effect stoppage at reso. 
nance. It has been found that satisfactory re 
sults can be obtained by causing the condenser to 
traverse the band of broadcast frequencies in 
about six or seven seconds. Satisfactory. Oparation 
has also been obtained on the short wave band by 
causing the condenser to travese the band fron 
7 to 22 megacycles in from 30 to 35 seconds. 
At the above condenser turning speeds and en 
ploying a stop-on-carrier triode 38, an anti-static 
filter system consisting of inductance 23, having 
a value of about 10 henries, condenser 24, having 
a value of about to mf., and a resistance 33, haw 
ing a value of about 30,000 ohms, has been found 
to give Satisfactory results. It is also desirable 
at these Speeds to reduce the energy of rotation 
of those parts that remain connected to the tun 
ing condenser after the operation of the relay 99, 
as far as practical. It is also desirable to reduce 
the mass of the parts moved by the relay 9 as 
far as is consistent with an efficient magnetic cir 
cuit. Further, the parts moved by the relay.9 
should be made to operate as easily as possible. 

Attention is directed to the fact that the three 
specific types of gas tube mentioned herein, 
namely, the 884, the 2051, and the 2050, are not 
equally well adapted to the different methods of 
deionizing the tubes herein shown. The 884 is 
readily deionized by grounding the grid and 
thereby giving it a high momentary negative bias 
relative to the cathode. This method of de-ion 
izing is shown in Fig. 1 and Fig. 2. The R. C. A. 
2050 and 2051 are more readily deionized by open 
ing the cathode circuit, which method of de-ion 
izing is shown in Figs. 17, 20, and 21. 
Although the invention has been described in 

connection with the specific details of preferred 
embodiments thereof, it must be understood that 
such details are not intended to be limitative of 
the invention except insofar as set forth in the 
accompanying claims. 

Having thus described my invention, I declare 
that What T intend to clairl is: 
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1. In a radio receiver having a power actu 

ated tuning element, in combination, an ampli 
fler, voltage supply means deriving a voltage 
from a received signal amplified by said ampli 
fier, an inductance and a resistance in series 
With the output of Said voltage supply means, a 
condenser acroSS Said resistance, a gas tube hav 
ing its grid connected between said resistance 
and said inductance, and means in the plate cir 
cuit of said gas tube to control Said tuning ele 
ment. 

2. In a radio receiver having a tuning element, 
amplifying means, an electron tube having a 
plate, grid and Cathode, means coupling said grid 
to said amplifying means to provide a first con 
trol voltage to the grid, means including a recti 
fier coupled to said amplifying means supplying a 
Second control Voltage to Said grid, a Source of di 
rect current plate voltage connected to the plate of 
said tube, an impedance in the plate-cathode cir 
cuit of said electron tube, means connected to 
the cathode side of said in pedance for control 
ling said tuning element, and means for biasing 
said grid so that a substantial change in cur 
rent flow through Said in pedance occurs When 
the first control voltage attains a maximum 
value exceeding the second as the tuning element 
is moved to tune in a station, 

3. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier for 
supplying Signals from the amplifier to the grid, 
a gas tube having a grid, a plate, and a cathode, 
means coupling said grid to said amplifier, a re 
lay in the plate circuit of Said gas tube for air 
resting said tuning element, a Source of plate 
current connected to Said relay, and a condenser 
Connected between the source side of said relay 
and said cathode producing a surge of current 
through said relay when a Signal is impressed 
on said grid to ionize said gas tube. 

4. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier, a 
gas tube having a grid, plate, and cathode, means 
coupling said grid to said amplifier, means aSSO 
ciated with said plate for stopping said tuning 
element when a positive signal on said grid causes 
said gas tube to ionize, resistance means Con 
nected between Said cathode and ground, and a 
manually operable switch for grounding said grid 
to deionize said gas tube and start Said tuning 
element. 

5. In a radio receiver having a power actuated 
tuning element, in combination, aimplifying 
means, electron tube means having tWO grids, 
one of which is coupled to said amplifying means, 
rectifying means coupled to said amplifying 
means supplying a bias to the other grid of said 
electron tube means, and means responsive to the 
plate current of said electron tube means to stop 
said tuning element in response to an amplified 
signal. 

6. In a radio receiver having a power actuated 
tuning element, amplifying means having a tuned 
output transformer With a flat top resonance 
characteristic and a rectifier, an electron tube 
having a plate, grid and cathCae, ineans Con 
nected to the plate-cathode circuit of said tube 
for controlling the tuning element actuating 
means, means including a connection from the 
grid of said tube to said rectifier for supplying a 
first control voltage to grid, a Second electron 
tube having a plate, grid and Cathode, means for 
supplying a second control voltage to the grid of 
said first electron tube, said means including a 
coupling between said transformer and the grid 
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of said second tube, a coupling between the plate 
circuit of said second tube and said connection 
to the grid of said first tube including a sharply 
tuned circuit in the plate circuit of said second 
tube, and means Coupled to said sharply tuned 
circuit for effecting regeneration in Said tuned 
circuit to increase its Q. 

7. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier, a 
gas tube having a grid, a plate, and a Cathode, 
means coupling said grid to Said amplifier, two 
relays connected in series in the plate circuit of 
said gas tube, a source of plate current connected 
to said relayS, and a condenser connected be 
tween a point in the plate circuit between said 
two relays and Said cathode for producing a 
Surge of current through One of said relays when 
Said gas tube is ionized. 

8. In a radio receiver having a variable tuning 
element, in combination, amplifying means, a 
gas tube having a grid receiving a signal derived 
from said amplifying means, means in the plate 
circuit of said gas tube to stop said tuning ele 
ment in substantial resonance with an amplified 
signal, resistance means in the cathode circuit of 
Said gas tube, and means comprising a stepping 
relay and Switch means operated thereby from 
one to another of two positions on successive op 
erations thereof for varying Said resistance means 
between two values to vary the degree of the 
Signal required to ionize said gas tube between 
Said tWo values. 

9. In a radio receiver having a tuning means 
in combination, an amplifier, an electron tube 
means coupled to Said amplifier, means for de 
riving tWO Separate Voltages from said electron 
tube means, a gaS tube having two control ele 
ments, means for impressing one of said volt 
ages on one of said elements, means for in 
pressing the other voltage on the other element 
to ionize said tube, and means in the plate cir 
cuit of said gas tube for arresting Said tuning 
means on ionization. 

10. In a radio receiver having a power actuated 
tuning means in combination, an amplifier, an 
electron tube coupled to said amplifier, a second 
electron tube coupled to Said amplifier, a gas 
tube having two control elements, sharply reso 
nant means for Supplying a voltage from first 
Said electron tube to one of Said elements, means 
for Supplying an opposite voltage from second 
Said electron tube to the other control element, 
and means in the plate circuit of said gas tube 
for arresting Said tuning element. 

11. In a radio receiver having a tuning ele 
ment, amplifying means, an electron tube hav 
ing a plate, grid and cathode, means coupling 
Said grid to Said amplifying means to provide a 
first control Woltage to the grid, means including 
a rectifier coupled to said amplifying means sup 
plying a second control voltage to said grid, a 
Source of direct current plate voltage connected 
to the plate of Said tube, an impedance in the 
plate cathode circuit of Said electron tube, a gas 
tube having a plate, grid and a cathode, said 
gas tube having low resistance between plate and 
cathode when ionized and a high resistance when 
not ionized, a source of direct current plate volt 
age connected to the plate and cathode of said 
gas tube, relay means in Said plate circuit for ar 
resting said tuning element, a connection from 
the grid of the gas tube to the cathode side of 
Said impedance, and means for biasing the grid 
of Said electron tube So that a substantial change 
in current flow through said impedance occurs 
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When the first control voltage attains a maximum 
Value exceeding the second as the tuning element 
is moved to tune in a station, whereby said gas 
tube is ionized and said relay energized to arrest 
the tuning element, 

12. In a radio receiver having an adjustable 
tuning reactance, automatic means Comprising 
a relay adapted when energized to arrest said 
reactance to tune in a desired carrier, a circuit 
including a source of direct current, a limiting 
resistance, said relay and switch means in series, 
Said SWitch means being adapted to pass cur 
rent to said relay to energize the relay, and a 
condenser shunted across said relay and switch 
means, Whereby said condenser is charged when 
Said Switch means interrupts the flow of current 
through the relay and is discharged through the 
relay to effect rapid energization of the relay 
When the SWitch means passes current. 

13. In a radio receiver having an adjustable 
tuning reactance, power means for adjusting said 
reactance, automatic means comprising a relay 
adapted when energized to arrest said reactance 
to tune in a desired carrier, a circuit including a 
Source of direct current, a limiting resistance, 
Said relay and Switch means in series, and a con 
denser shunted across said relay and switch 
means, Said Switch being adapted to pass current 
through said relay, whereby the relay is ener 
gized rapidly by the discharge of the condenser, 
and the relay is held energized by current from 
Said Source limited by the limiting resistance, 
and Said SWitch being adapted to interrupt the 
flow of Said current, whereby the relay is deen 
ergized. 

14. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier, a 
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voltage supply means deriving a voltage from a 
received signal amplified by said amplifier, an in 
ductance and a resistance in series with the out 
put of said voltage supply means, a condenser 
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gas tube having a grid, a plate, and a cathode, 
means coupling Said grid to said amplifier, a re 
lay and a current limiting resistance connected 
in Series in the plate circuit of said gas tube, a 
Source of plate current Connected to Said current 
limiting resistance and said relay, and a con 
denser having One side connected between a 
point in the plate circuit between the relay and 
the limiting resistance and having the other side 
connected to said cathode for producing a surge 
of current through Said relay when said gas 
tube is ionized. 

15. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier, 
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across said resistance, an electron tube having a 
control electrode Connected between said resist 
ance and said inductance, and means in the plate 
circuit of said tube to control said tuning ele 
ment. 

16. In a radio receiver having a power actuated 
tuning element, in combination, an amplifier, a 
gas tube having a control electrode, plate, and 
cathode, a source of direct current plate supply 
voltage for said tube, means coupling said Con 
trol electrode to said amplifier, means associated 
with said plate for stopping said tuning element 
When a signal derived from the amplifier and ap 
plied to said control electrode causes said gas 
tube to ionize, resistance means connected be 
tween said cathode and the plate supply voltage, 
and means including a manually operable switch 
for connecting said control electrode to a point 
between said resistance means and Said plate 
supply Voltage for deionizing Said gas tube and 
starting said tuning element. 

17. In a radio receiver having tuning means, 
in combination, an amplifier, electron tube means 
coupled to said amplifier, means for deriving two 
separate control Woltages from Said electron tube 
means, an electron tube having two control ele 
ments, means for impressing one of said voltages 
on One of said elements and the other Voltage on 
the other element to control the plate current of 
said tube, and means controlled in response to 
the plate current of said tube for arresting said 
tuning roleanS. 

18. In a radio receiver having an adjustable 
tuning reactance, the combination including, all 
tomatic means comprising a relay adapted when 
energized to arrest Said reactance to tune in a 
desired carrier, a circuit including a source of 
direct current, a current limiting resistance, and 
a gas tube in Series with said relay, and a con 
denser shunted a Cross said relay and tube, where 
by said condenser is charged when said gas tube 
is deionized and interrupts the flow of current 
through the relay and is discharged through the 
relay to effect rapid energization of the relay 
When the gas tube isionized. 
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