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AUTOMOTIVE RADIO‘RUNDOWN NOISE 
ELIMINATOR ‘ 

BACKGROUND OF THE INVENTION 

In recent years electronically tuned radio receivers 
have risen in popularity. In view of the advantages of 
such a tuning system it appears that an increasing per 
centage of radios will use it. In applying such radios to 
automotive use, a problem peculiar to automotive 
power systems has been discovered. The motors used 
in automotive accessories are low voltage (usually 12 
volts), direct-current, high-ef?ciency devices. Such 
motors, when driven or coasting, act as d-‘c generators. 
If a motor~containing accessory is turned on and its 
motor is running, turning the ignition switch “off” will 
remove power to the motor and it will coast to a stop. 

It has been discovered that when the ignition switch 
is turned off, the coasting motor will apply as much as 
7 to 8 volts to the power line. This voltage then slowly 
drops to zero as the motor coasts to a stop. If the radio 
has been operating, the motor will run it for a few sec 
onds at reduced output. This is unobjectionable in con— 
ventionally tuned radios but creates a special problem 
for electronically tuned radios, in which tuning is a 
function of applied voltage. Such a radio will not simply 
die away but, due to the declining voltage, will tune 
across the band as it dies out and create a rather un 
pleasant cacophony of sound, herein termed “rundown 
noise.” 
A similar condition exists in solid state receivers in 

general where electronic tuning is employed. Such‘ re 
ceivers commonly employ very large ?lter capacitors 
which store a substantial quantity of energy. When 
such a receiver is turned off the capacitors can supply 
sufficient energy to maintain radio operation for up to ‘ 
several seconds. As the capacitors discharge, the oper 
ating voltage declines and the electronic tuning is 
swept, thereby giving rise to rundown noise. 
The rundown noise problem is particularly aggra 

vated in radio receivers employing circuits designed to 
have “voltage tracking.” Such circuits are arranged so 
that bias voltages follow changes in Supply voltages to 
provide for correct operation over a wide range of'sup 
ply voltage. Such circuits will operate at supply volt 
ages of quite low value, and, while this is desirable from 
a receiver operation standpoint, the rundown interval 
is extended and the associated noise more evident. 

SUMMARY OF THE INVENTION 

It is an object of this invention to eliminate, in an 
electronically tuned automobile radio, the rundown 
noise associated with motor-containing accessories. 

It is also an object of this invention to eliminate, in 
electronically tuned solid state receivers, the rundown 
noise associated with large power supply filter capaci 
tors. 

It is a further object to eliminate rundown noise by 
means of a switching circuit that responds to the re 
duced supply voltage that occurs during rundown. 
These and other objects are achieved with an auto 

matic switch that is designed to sense the reduction in 
voltage that accompanies rundown and to switch the 
radio offimmediately. This can be achieved by a simple 
electrical relay or its electronic latch equivalent. Alter 
natively the switching actioncan be incorporated into 
circuits already present in the radio. 
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BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, FIG. 1 is a partial schematic block di 
agram of an automobile radio employing voltage vari 
able capacitors tuning, and the power supply system, 
showing one embodiment of the invention; and 
FIG. 2 shows a second embodiment of the invention. 

DESCRIPTION OF THE INVENTION 

FIG. 1 shows the automobile elements of interest in 
relation to a prior art radio switching system, and one 
means for practicing the invention is shown connected 
between points A and B. Normally the battery 1 
supplies current through the ignition switch 2 in its 
“on” position to both the radio 3 and the electric 
motor-containing accessory 4. 
The radio being considered is of the FM-AM variety. 

According to the state of the art, the AM portion 5 of 
the radio is conventional and employs permeability 
tuning, while the FM portion 6 employs electronic tun 
ing with voltage variable capacitor elements providing 
the variable function of tuned circuits 7. A source of 
variable voltage 8 is used to provide the tuning voltage 
for the VVC’s. The switching system uses a SPST 
switch 9 with an electronic circuit in place of the typi 
cal SPDT switch in the battery line. The circuit shown, 
which is claimed in a copending application Ser. No. 
169,658 Filed Aug. 6, 1971, is preferred because the 
SPST switch is more reliable than a SPDT switch and, 
due to the transistor, the switch passes very little cur 
rent thereby prolonging its life. The circuit operates as 
follows. 
When the FM-AM switch 9 is in the FM position as 

shown, the PNP transistor 10‘ is biased to conduct and 
the FM and electronic tuning circuits 6 and 8 are ener 
gized. The germanium diode 11 is forward biased 
thereby lowering the voltage applied to the AM circuits 
to about 0.3 volt, a level too low for AM circuit opera 
tion. Resistor 12 provides the required voltage drop 
ping action. 
When switch 9 is open, or in the AM position, transis 

tor 10 is biased nonconductive, thereby removing 
power from the FM circuits. Diode 11 is no longer con 
ductive and'the AM circuits 5 are powered through re 
sistor 12. Resistor 13 and capacitor 14 act as a power 
line ?lter. Resistor l5 limits the base current in transis 
tor 10. 
The following list shows the values of the parts of 

FIG. 1 that produce successful operation: 

Transistor l0 silicon PNP 2N 5354 
Diode ll germanium lN 6O 
Resistor 12 330 ohms 
Resistor l3 10 ohms 
Capacitor I4 500 microfarads 
Resistor 15 820 ohms 

With ignition switch 2 in the on position the radio will 
operate normally. When switch 16 of accessory 4 is on 
electric motor 17 is operating. Under these conditions, 
it can be seen that during rundown the electric motor 
17 is connected to the radio and becomes the source of 
power when the ignition is switched off. During this 
condition the declining, or rundown, voltage derived 
from motor 17 is applied to the electronic tuning cir 
cuits thereby producing the tuning sweep and the unde 
sirable noise. 

In the prior art circuit, relay 18 would be omitted and 
points A and B connected together. To practice the in 
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vention, voltage sensitive relay 18 has its coil con 
nected across the receiver power line, and the relay 
contacts are connected in series with the radio circuit. 
Relay 18 is adjusted to pull in at about 11 volts, the 
lowest expected battery voltage. Relay 18 is adjusted to 
drop out at about ,7 to 8 volts, the maximum line volt 
age value maintained by the coasting electric motor 17. 
When the ignition switch 2 is on relay 18 will pull in 
and energize the radio. When the ignition switch 2 is 
switched off relay 18 will drop out and remove power 
from the radio. 

In FIG. 2 the circuit of FIG. 1 is shown, but relay 18 
is omitted and diode 19 has been added to the transis 
tor base circuit. Diode 19 is a 7.5 volt silicon zener 
diode such as type 1N958B. In terms of FM-AM 
switching the circuit operates as it did in FIG. 1. In the 
FM position where rundown is to be avoided, diode 19 
will provide base current to the transistor under normal 
conditions to keep it conducting. When the ‘ignition 
switch 2 is turned off, the emitter of the transistor will 
drop to about 7.5 volts under which condition zener 
diode 19 can no longer supply base current. With zener 
diode open,‘transistor 10 will no longer conduct and 
the FM circuits are turned off. _ 

In general with a 7.5 volt zener diode, the transistor 
emitter must be in excess of about 8.2 volts for the FM 
circuits to operate. When the line voltage drops to the 
7-8 volt level at the start of rundown, the circuit will 
act to terminate radio operation. 
While the above description has been associated with 

automobile radio receivers, the invention can be ap 
plied to any electronically tuned receiver that has the 
declining voltage characteristic. In particular the cir 
cuits could be incorporated into the d-c supply of a 
solid state receiver having large ?lter capacitors. When 
the voltage drops below a predetermined value, the re 
ceiver circuits, at :least the electronic tuning circuits, 
are disconnected from the ?lter capacitors. Thus the 
rundown noise that would ordinarily be associated with 
shutting the receiver ‘off is avoided. In addition, while 
two forms of switching have been shown, other equiva 
lent circuits could be employed. The invention should 
be limited only by the following claims. 

I claim: 
1. In a radio receiver having voltage variable tuning 

elements, said receiver being subjected to conditions 
that result in declining supply voltage, said declining 
supply voltage producing undesirable noise in said re 
ceiver as said voltage variable tuning elements are 
swept during said decline, the improvement compris 
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ing: I 

switching means connected in series with the voltage 
supply terminals of said receiver so as to terminate 
operation of said receiver upon actuation of said 
switching means and responsive to the decline of 
said supply voltage to a predetermined level for ter 
mination by actuation of said switch means the op 
eration of said receiver when said voltage falls to 
said level. 

2. In the receiver of claim 1 wherein said switching 
means comprises an electrical relay adjusted to drop 
out at said predetermined level. 

3. In the receiver of claim 1 wherein said switching 
means comprises an electronic switch having a zener 
diode to establish switching at said predetermined 
level. 

4. In a radio receiver adapted to be connected to a 
source of voltage which source, when deenergized, 
continues to supply voltage to said radio receiver at a 
declining rate for a brief period after deenergization, 
said receiver employing voltage variable capacitors to 
effect tuning of said receiver in response to a voltage 
whose magnitude is a function of the voltage of said 
source, said voltage variable capacitors producing an 
undesirable noise in said receiver as they sweep the 
tuning of said receiver in response to said supply volt 
age decline, the improvement comprising switching 
means connected in series between said source and said 
radio receiver, and responsive to a decline in voltage of 
said source to a predetermined value, for terminating 
automatically the operation of said radio receiver. 

5. In an automobile radio receiver having terminals 
adapted to be connected to the electrical system of an 
automobile, said automobile having, in addition to the 
conventional battery power supply system, accessories 
that act as sources of declining potential when discon 
nected from said battery power supply, said receiver 
employing a plurality of voltage variable capacitors to 
effect electronic tuning of said receiver in response to 
a voltage whose magnitude is a function of the voltage 
applied to said terminals, said voltage variable capaci 
tors producing an undesirable noise in said receiver 
when subjected to said declining potential, the im 
provement comprising switching means connected in 
series between said terminals and said radio receiver 
circuits, and responsive to the application of substan 
tially less than normal voltage to said terminals, for ter 
minating automatically operation of said radio re 
ceiver. 

* * =0: * * 


