Oct. 11, 1938. W. H. MYERS 2,132,875

INTER.FERENCE SUPPRESSION SYSTEM FOR RADIO APPARATUS

Filed Sept. 28, 1934

3
- ~~t o5
o
el I”,/I {
A
i
SO
”‘“*f----m.; g
26
27
A 22
L A
Y i
R
ZFr6.3. Ik
23
5
29" |h-25
INVENTOR.
Wirerant A My £rs.

/{/\.u. e Ll

. ATTORNEYS.




[

10

15

20

25

30

35

40

45

50

b

*x

Patented Oct. 11, 1938

UNITED STATES

2,132,875

PATENT OFFICE

2,132,875

INTERFERENCE SUPPRESSION SYSTEM FOR
) RADIO APPARATUS .

William H. Myers, Detroit, Mich., assignor to The
Crosley Radio Corporation, Cincinnati, Ohio, a

corporation of Ohio

. Application September 28, 1934, Serial No. 745,959

. 1 Claim.

In the operation of automobile radio sets, for
example, considerable difficulty has ‘always . been
had with extraneous noise in the receiver due to
electrical disturbances set up by the engine.and
its associated electrical apparatus. . Spark plug
and generator suppressors have been used to
good effect; but these add to the cost:of the
installation, and have not, in ‘many instances,
entirely eliminated the noise.. ; ’

It is an object of my invention to provide a
new system for the suppression of electrical inter-
ference of this type, which is more nearly perfect
in operation, which is adjustable .to secure the
effect desired, and- which rénders the use and
expense of the ordinary suppressors unnecessary.
This and other objects of my invention, which
will be set forth hereinafter, or will be apparent
to one skilled in the art upon reading these speci-
‘fications, I accomplish by that process, and by
that construction and arrangement of - parts of
which I shall now -describe an exemplary em-
bodiment,—namely a system for automobile radio
sets. It will be understood not only that modifi-
cations may be made in my invention without
departing from the spirit thereof, but also that
my invention can be applied to other sorts of
mobile radio installations, such as those for air-
planes, boats and the like, and even to stationary
radio sets subject to electrical interference, where
the conditions to be set forth hereinafter obtain,
or can be made to obtain.

In the automobile, the antenna and its lead wire
pick up not only the desired signal, but also
“static” due to the electrical interference afore-
said. Briefly, in the practice of my invention I
provide another collector which is adapted to
pick up the electrical interference, but is shielded
with respect to the desired signal. The interfer-
ence voltage picked up by the second collector is
attenuated and is fed to the receiving set in buck-
ing relationship to the voltage picked up by the
first collector. The noise voltages therefore can-
cel each other when the proper relationships ob-
tain, leaving the clear signal voltage for ampli-
fication by the receiver. The “conditions” re-
ferred to, therefore, are such as permit the loca-
tion of one collector to pick up signal and unde-
sired radiations, and the location of another
collector to pick up the undesired radiations while
it is relatively shielded from the signal. It is
not necessary that this shielding be perfect. The
more perfect the shielding is, however, the less the
desired signal will be cut in strength.

In the automobile, the hood, cowl and radiator
form a shield about the engine, where the unde-

-the art.
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sired radiations originate. Since these parts are
of metal, it is sufficient to locate the second collec-~
tor beneath the hood, where it will be effec-
tively shielded from the desired signals. . In other
types of installation similar conditions prevail
or can be caused to prevail, special shielding of
the second. collector being employed if desired.

Reference is. now made to the drawing, wherein

Figure 1'is a diagrammatic representation of
an exemplary. installation embodying my inven-
tion. S

Fig. 2 shows a type of coil assembly useful for
connecting the two collectors to the radio set.

Fig. 3 shows another form of coil construction
for the same purpose.

Referring to Fig. 1, I have indicated diagram-
matically the ordinary car antenna at f. I have
indicated the engine at 2, and 3 represents the
assembly of hood, cowl and radiator. 4 is a
collector or antenna located within the shielded
space 3, but adjacent the engine. 'This collector
may be of any form desired. It may be a wire

-stretched beneath the hood; it may be a metal

plate or a piece of woven wire screen suitably sup-
ported on insulating members, or it may have
any other form within the skill of the man in
It will be seen that the antenna | is
connected by means of a lead 5§ to a primary coil 6,
which may be shunted by a condenser 1. The
collector 4 is connected by a lead 8 to another
primary coil 9, which is likewise shunted by a
condenser I0. It will be seen that the primary
coils 6 and 9, in their effect upon a secondary
coil 11, located therebetween, are essentially out
of phase. I prefer to make the condenser 10 a
variable condenser so that the phasing may be
accurately controlled. The primaries 6 and 9
are connected together as at 12, and tc a common
ground I3. The coil {1, which is a secondary coil,
in its relationship to the primary coils 6 and 8,

- may be shunted as at (4 by the usual variable

condenser for tuning purposes, and may be con-
nected directly or indirectly to the first ampli-
fying tube of the set in ways which will be well
understood.

For purposes hereinabove set forth, I prefer to
attenuate the voltage picked up by the collector
4, and for this purpose I have shown a poten-
tiometer 15 connected as at 8a to the primary
coil 9, and as at 16 to ground. The lead 8 from
the collector 4 may be connected as at 1T to the
variable contact member of the potentiometer.

In the operation of my invention the antennsa
| serves as a first collector and picks up not only
the desired signal, but also a certain amount of
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electrical interference. The antenna ot second
collector 4, being located close to the source of
interference (in this instance the engine 2 and
its associated electrical circuits) picks up this
interference, but by reason of the fact that it Is
shielded by the hood and associated parts 3, the
collector 4 picks up very little if any signal. If
now the voltage picked up by the collector 4 is
attenuated to the proper value and is applied
against voltage picked up by the antenna I so
as to buck that voltage, it will be seen that the
interference voltages may be caused. to cancel
each other. - The signal voltage from the antenna
{ however, will not be so canceled. Ordinarily
the collector 4 picks up substantially no signal

voltage by reason of the shielding aforesaid. Ifit

picks up a little signal voltage, this may cut down
the signal voltage picked up by the antenna 1,

but the effect will be greatly minimized, espgmally
by the attenuation of the voltage picked up by the
‘collector 4 due to the action of the potentiom-
eter I5. -

The form factor of the coils 6, 9 and 14 is of
importance in properly ¢anceling the interference.
A number of well known systems of winding may
e . employed. I have shown in Fig. 2 a sup-

port I8 of insulating material holding a honey-

comb coil 19, which is' the secondaty and which
feeds the signal to the -radio receiver, and a
pair of honeycomb: primaries 20 and. 21 located
upon opposite sides -of the secondary 19. Ad-
justment may be had not only by varying the
size and form of these coils, but also by varying
the ‘distance of primary coils 20 and 2{ respec-
tively from the secondary {9.

In Flg 3 I have shown an insulating support
22, upon which is wound the secondary indicated
at 23 The two primaries are wound together as
indicated at 24 and 25 about an insulating sup-
port 26, and there may be positioned between the
insulating support 26 and ‘the Secondary 23 an

-electro-static shield 27.

The operation of my system is depehdent upon
accurate phasing in the application of a voltage
produced by interference against a voltage pro-
duced both by the desired signal and ‘the same in-
terference. The system is flexible and adjustable.

2,182,875

The main phasing is, of course, attained by the
connections and associations of primary - and
secondary coils, but may be modified accurately
as by means of the variable condenser 10 in Fig-
ure 1. 'The modification of the interference volt-
age of the second collector to bring it to the value
of the interference voltage collected by the first
collector is likewise variable by means of a suit-
able attenuation device, as described. 'These ad-

-justments may be varied for different conditions.

‘When the proper adjustment has been reached,
the operation of the radio set will be very quiet;
and I have attained in this way under adverse
circumstances, greater quietness of operation
than I have found possible to attain by the other

‘means which have hitherto been suggested.

Modifications may be made in my invention with-
out departing from the spirit thereof. The sys-

_tem-as shown in my drawing is essentially

aperiodic, but this is not a necessary limitation
upon my invention.

Having thus described my invention, what I
claim as new and. des1re to :secure by Letters
Patent, is:—

In an automobﬂe, a radio set, a . capacitative
signal receiving antenns, a second capacitative
antenna located beneath the hood of said auto-
mobile and adjacent sources of electrical inter-
ference produced by the ignition system of said

-automobile, and shielded from signalby said hood, :

and means for applying the voltages picked up
by said two antennas to said radio set-in out of

phase relationship, said means comprising a

transformer having a coil connected to said radio

set,a second coil connected to said signal receiving s;

antenna, a fixed condenser shunting said coil, a
third coil connected to said second antenna, &
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settable capacity shunting said third coil where- |

by phase adjustment may be made in installing
said radio set, said several coils being in in-
ductive relationship, and the coupling between
said coils being fixed, and a potentiometer with a
leg to ground located in the connection between
said third coil and said second antenna whereby

to attenuate the voltage picked up by said second i

antenna.
WILLIAM H. MYERS.
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