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My present invention relates to tuning ar 
rangements for radio receivers of the automo 
bile type, and more particularly to a device for 
facilitating the tuning of an automobile radio 
receiver. 
The modern automobile radio receiver gener 

ally utilizes a flexible type of tuning control 
shaft, as well as a station indication dial which 
is illuminated by a pilot light. When the driver 
Wishes to change the tuning of the receiver by 
observing the dial setting, it is necessary for him 
to take his eyes off the road. Again, with the 
flexible type of tuning control mechanism, the 
dial setting is more or less dependent on the di 
rection of approach so that tuning must be done 
by ear. As is Well known, with the modern type 
Of Set, using automatic volume control (AWC) 
an excellent ear is required to effect a reason 
ably good tuning adjustment. Furthermore, the 
dial light is distracting to the driver. During 
night driving a bright light in the immediate 
locality of the driver's eye creates a highly dis 
turbing obstacle to safe driving. 

Accordingly, it is one of the main objects of 
my present invention to provide in an automo 
bile radio receiver, a control mechanism which 
permits bright illumination of the tuning dial 
Solely during the act of tuning the set, and ad 
ditionally permits rapid and accurate tuning 
Without the necessity of the driver taking his 
eyes from the road. 
Another important object of this invention 

may be said to reside in the provision of a radio 
receiver, particularly adapted for automobile 
use, which receiver is not only provided with a 
tuning mechanism for tuning the receiver over 
a range of signal frequencies, but is additionally 
provided with an auxiliary device which per 
forms a dual function; one of these functions com 

ing the brightness of illumination of the turning 
dial and for rendering operative the beat oscil 
lator for accurate tuning of the receiver. 

Still other objects of the invention are to in 
prove generally the efficiency and reliability of 
receivers of the automobile type, and more es 
pecially to provide a receiver of the latter type 
Which is not only economically manufactured 
and assembled, but is durable and reliable in 
Operation. 
The novel features which I believe to be chair 

acteristic of my invention are Set forth in par 
ticularity in the appended claims; the invention 
itself, however, as to both its organization and 
method of operation will best be understood by 
reference to the following description taken in 
connection with the drawing in which I have 
indicated diagrammatically several circuit or 
ganizations whereby my invention may be carried 
into effect. 

For the drawing, Fig.1 shows a receiver em 
bodying the invention, Fig. 2 shows a modifi 
cation. 

Referring now to the accompanying drawing, 
there is shown in the latter a receiver of the 
Super-heterodyne type; the receiver comprises 
the conventional and Well-known networks usu 
ally employed in the modern broadcast receiver 
installed in an automobile. In general, the re 
ceiver comprises a signal collector , and the 
latter may be any of the Well-known types of 
automobile antenna. The collected signals are 
impressed upon a tunable radio frequency am 
plifier tube, and the nunneral 3 denotes the vari 
able tuning condensers of the amplifier circuits. 
The amplifier may comprise one, or more, ampli 
fying tubes, and the amplified signals are im 
pressed upon the tunable input circuit of the 
mixer network. The variable condenser 8' tunes 
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prises the production of a beat note when the the input circuit 4, and the numeral 5 desig- 40 
receiver is off resonance, and the other function notes the variable tuning condenser of the local 
comprising brightly illuminating the receiver Oscillator circuit. The mixer network 6 may be 
tuning dial during the production of the afore- of the composite local OScillator-first detector 
Said beat note. type which commonly employs a 6A tube. On 
Another object of the invention is to provide the other hand, separate tubes may be used in 45 

in a radio receiver provided with a tuning means, 
a beat Oscillator which is adapted to impress 
upon the detector of the receiver, oscillations 
adapted to produce a beat note with the signal 
energy which beat note has a frequency propor 
tional to the amount by which the receiver is 
off tune at any setting of the tuning mechanism, 
the tuning dial of the receiver being provided with 
an illuminating device which is normally dim, 
and a single means being provided for increas 

the Well-known manner for these functions. 
Regardless of the construction of the networks 

up to the input of the IF amplifier, the rotors of 
the variable condensers 3, 4 and 5, are arranged 
for mechanical uni-control tuning adjustment. 
The dotted lines denote such mechanical uni 
control, and it Will be understood that numeral 
may denote the usual rigid rotor shaft. Fur 

thermore, it may designate the flexible control 
cable employed between the tuning knob and the 

  



5 

d 

30 

35 

40 

55 

60 

65 

70 

75 

2 
variable condensers, as is common in automobile 
radio receivers wherein the tuning knob is lo 
cated at a distance from the variable condensers. 
The tuning control shaft 7 is provided with a 

tuning knob 8, and there is usually mechanically 
associated With the shaft 7 and knob 8 the Station 
indicator dial 9. The numeral denotes the dial 
illuminating bulb, and the latter is commonly 
disposed adjacent the dial 9 SO as to brightly 
illuminate the dial. In such position, the total 
light reflected from dial 9 is sufficient to be dis 
tracting to the eye at night. 
Those skilled in the art are fully aWare of the 

fact that the local oscillator circuit commonly 
employs means for maintaining the IF energy in 
the output of the first detector Substantially con 
stant in frequency value, regardless of the posi 
tion of adjustment of the tuning knob 8. The 
IF energy, which may have a frequency value of 
from 75 k. c. to 500 k. c., is impressed upon the 
IF amplifier , and the latter may comprise 
one, or more, amplifier tubes. It will be under 
stood that the input and output circuits of each 
of the IF amplifier tubes is fixedly resonant to 
the operating IF. The amplifying IF energy 
is then impressed upon the Second detector 2, 
and the detected currents are utilized in One, Or 
more, stages of audio amplification, the latter 
being followed by any desired type of reproducer. 
An automatic volume control network may be 

employed. Such a network, Schematically desig 
nated by the letters AVC, functions to maintain 
the signal amplitude at the input of detector 2 
Substantially uniforn. Over a Wide range of signal 
amplitude variation at the collector . It is not 
believed necessary to describe the construction 
of such an AVC network in detail; it is Sufficient 
to point out that a rectifier is used to detect 
some of the IF energy, and the direct current 
voltage component of the detected energy is emi 
ployed to bias as many as desired of the pre 
second detector tubes to reduce their gain as 
the signal amplitude increases. Such a control 
arrangement is of especial value in automobile 
receivers because fading effects are readily com 
pensated for. 
As stated above, when driving an automobile 

in the night time, the illumination from dial 9 
is distracting to the driver. Further, it is diffi 
cult to adjust the tuning knob 8 without Watch 
ing the dial 9. These facts render it more diffi 
cult accurately and speedily to tune the radio 
receiver and yet maintain Safety during driving 
in the night. These disadvantages are overcome 
by the present invention, in that a beat oscillator 
is provided for permitting determination of accu 
racy of tuning by ear. The beat oscillator is dis 
posed within the dotted rectangle 3. It Will be 
observed to comprise an OScillator circuit of the 
Hartney type. It is not believed necessary to de 
Scribe the construction of the OScillator since it 
is very well known to those skilled in the art. 
The resonant circuit 4 of the beat oscillator de 
termines the frequency of oscillations. The con 
denser 5 is adjusted, as a factory or service 
adjustment, so as to tune the circuit f4 accu 
rately to the IF. 
The oscillations from the "zero beat'. Oscillator 

are impressed upon the second detector input 
circuit through a coupling condenser 6, the 
plate of the Oscillator tube being connected to 
a source of positive potential through resistor f7. 
A Switch 8 is provided in the cathode lead to 
the tuned circuit 4. When this switch 8 is 
Open, the beat Oscillator is inoperative; when it 

2,111,738 
is closed, then the Oscillations of IF value are 
impressed upon the detector 2. In the energiz 
ing circuit of bulb to there is disposed a rheostat 
Which comprises the resistor 9 and the adjust 
able element 20. 
As the adjustable element 20 is moved toward 

the grounded side of resistor 9 maximum cur 
rent flows through bulb 0, and the latter will 
be at its maximum illumination. In the posi 
tion shown in the drawing minimum current will 
flow through the bulb, and the bulb will be at 
dim illumination. The numeral 2 denotes a me 
chanical coupling device between the adjustable 
element of Switch 8 and the adjustable element 
20, and it is to be understood that these two 
adjustable elements may be mechanically corre 
lated in Such a manner that element 20 can only 
be moved along resistor 9 after the switch. 8 
is closed, or if desired, so that switch 8 is closed 
Only after bulb () is brought to full brilliancy. 
Those skilled in the art are fully aware of such 
a Switch-rheostat construction. It is believed 
that the Schematic showing of the uni-control 
device 2 for actuating switch l8 and rheostat 
9-20 is sufficient for the purposes of this ap 

plication. 
In considering the operation of the present in 

Vention, it is first pointed out that the uni-con 
trol means 2 f is normally adjusted so that the 
auxiliary tuning, or beat, oscillator is shut off, 
and the illumination from bulb O very dim. In 
this position of the auxiliary tuning mechanism, 
a.S Shown in the drawing, the light from bulb 
0 is only bright enough to remind the user that 

the receiving set is turned on. Assuming now 
that the person driving the automobile desires to 
tune the Set to a different station, he will change 
the tuning adjustment by first adjusting the de 
Vice 2 SO as to close switch fa, and then con 
tinue the actuation of device 2? until the ad 
justable element 20 slides along resistor 9 to 
a point Such that the illumination from bulb O 
is Sufficiently bright to enable the user to easily 
See the station designations on the face of dial 9. 
The IF Oscillations impressed on second de 

tector 2 will not produce an audible beat note 
until the tuning knob 8 is adjusted away from a 
correct station setting. Between two settings of 
tuning knob 8, each correct for a different sta 
tion, the beat note will be heard if the receiver 
is tuned in the vicinity of a carrier frequency, 
and the user of the set will be aware of the fact 
that the receiver is mis-tuned. As the variable 
Condensers are adjusted towards a correct sta 
tion setting, the frequency of the beat note will 
decrease, and at Zero beat the operator will know 
that he has correctly adjusted the receiver. The 
illumination from bulb ?o enables the Operator 
to observe what station he has tuned in by ob 
Serving the usual station index element (not 
shown). When the desired station has been 
properly tuned in, the device 2 f is readjusted to 
diminish the illumination from bulb 0, and to 
Open SWitch 8. 

It Will, therefore, be seen that the zero beat 
Oscillator permits rapid and accurate tuning and 
Overcomes difficulty in accurate tuning caused by 
back-lash commonly encountered in tuning au. 
tomobile radio receivers. The discomfort due to 
the bright illumination from bulb 10 is avoided 
by having it dimly illuminating dial 9 during 
Substantially all reception periods between times 
When tuning is altered. 
While a separate tube has been disclosed for 

use in the “Zero beat' oscillator, it is to be under 
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stood that the IF oscillations may be generated 
in a tube already present in the receiver. For 
example, one of the audio frequency amplifier 
tubes, which is not subject to AVC action, can 
be employed. This is preferable because the AVC 
action might cause the oscillations to vary in 
strength. Such a network is shown in Fig. 2. 
Additionally, if the beating oscillations are only 
desired on weaker stations, the AVC action can 
be taken advantage of by employing one of the 
radio, or IF, amplifiers to produce the oscillations 
for the tuning beat note. It is believed that those 
skilled in the art will readily be able to construct 
these latter circuits. 
While I have indicated and described several 

Systems for carrying my invention into effect, it 
Will be apparent to one skilled in the art that my 
invention is by no means limited to the particu 
lar Organizations shown and described, but that 
many modifications may be made without de 
parting from the Scope of my invention, as set 
forth in the appended claims, 
What claim is: 
1. In a receiver of the type including a detector 

and means for tuning the receiver through a 
range of desired signal frequencies, reproducer 
means coupled to the detector output, a source 
of illumination associated with the receiver, an 
Oscillator constructed and arranged to produce 
Oscillations of a selected signal frequency, means 
for impressing said Oscillations upon the detector 
input thereby to produce an audio beat note in 
the detector output when the frequency of the 
signal energy impressed on the detector is slightly 
different from the frequency of said oscillations, 
and a single manually adjustable means inde 
pendent of said tuning means for controlling the 
intensity of illumination from said source and 
the Operation of said oscillator. 

2. In a receiver of the type including a detector 
and means for tuning the receiver through a 
range of desired signal frequencies, reproducer 
means coupled to the detector output, a source of 
illumination associated with the receiver, an os 
cillator constructed and arranged to produce os 
Cillations of a Selected signal frequency, means 
for impressing said oscillations upon the detector 
input thereby to produce an audio beat note in 
the detector Output when the frequency of the 
signal energy impressed on the detector is slightly 
different from the frequency of said oscillations, 
and a single means other than said tuning means 
for controlling the intensity of illumination from 
said source and the operation of said oscillator, 
a station indicating dial mechanically associated 
with said tuning means, said illumination source 
being disposed adjacent the dial to illuminate the 
latter. 

3. In a receiver of the type including a detector 

3 
and means for tuning the receiver through a 
range of desired signal frequencies, reproducer 
means coupled to the detector output, a source 
of illumination associated with the receiver, an 
Oscillator constructed and arranged to produce 
Oscillations of a Selected signal frequency, means 
for impressing said oscillations upon the detector 
input thereby to produce an audio beat note in 
the detector output. When the frequency of the 
signal energy impressed on the detector is slightly 
different from the frequency of said oscillations, 
and a single means other than Said tuning means 
for controlling the intensity of illumination from 
said source and the Operation of Said Oscillator, 
a station indication dial mechanically associated 
With said tuning means, said illumination Source 
illuminating the said dial, means for varying the 
intensity of illumination from Said Source, means 
for controlling the operation of the Oscillator, and 
said single means simultaneously controlling said 
last two means. 

4. A superheterodyne receiver of the type in 
cluding a source of intermediate frequency en 
ergy and a second detector, means for varying 
the tuning of the receiver through a predeter 
mined range of signal frequencies, a beat note 
oscillator, producing OScillations at the operating 
intermediate frequency, reactively coupled to the 
Second detector input, means for rendering the 
beat oscillator ineffective at Will, a station indi 
cation dial mechanically associated With said tun 
ing means, a source of illumination for said dial, 
means for controlling the intensity of illumina 
tion from said source, and a single manually ad 
justable control means independent of said tun 
ing means for adjusting the illumination control 
means to increase the intensity of illumination 
subsequent to adjustment of the beat oscillator 
control means to render the latter effective. 

5. In a radio receiver of the superheterodyne 
type provided with means for tuning the receiver 
to different carrier frequencies in a desired signal 
frequency range, an intermediate frequency net 
work, a second detector network, a station indi 
cator device adjustable with said tuning means, 
and a source of illumination for said indicator 
device; means for varying the intensity of said 
illumination, an oscillator adapted to produce os 
cillations of said intermediate frequency, means 
for impressing the oscillations on Said detector 
network thereby to produce an audio beat note 
when said tuning means is adjusted to tune the 
receiver in the vicinity of a carrier frequency, 
means for controlling the Oscillator Operation, 
and a manually operable device other than said: 
tuning means for actuating said illumination war 
ying means and oscillator control means in a 
predetermined sequence. 

WALTER, WAN B. ROBERTS, 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 


