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It is an object of this invention to provide a
superheterodyne receiver in which means are
provided tc prevent the transmission of signals
having a frequency of the intermediate frequency
of the receiver to the first detector thereof but
which at the same time efficiently transmits the
desired signal freguency thereto.

A further object of the invention is to provide
a radio frequency transformer in which both in-
ductive and capacity couplings are provided be-
tween primary and secondary windings for the
purpose of passing the signal frequency and at
the same time attenuating to a very great ex-
I prefer to
arrange the coupling between the primary and
secondary windings of the transformer so that
the coupling provided by the capacity or con-
denser conneciing them is opposed or substan-
tially 180° out of phase with the inductive cou-
pling betweenn the windings.

Other objects of the invention will become
apparent to those skilled in the art as the de-
scription thersoi proceeds.

For a better understanding of the invention,
however, veference is made to the following
specification and the accompanying drawing in
which the single figure is a schematic circuit
diagram of a portion cf a superheterodyne radio
receiver embodying the invention.

Referring to the drawing, the antenna circuit
2’ is shown coupled to the grid of an amplifier
tube 5§ through the primary and secondary wind-
ings | and 2, the secondary being tunable to the
desired signal frequency by the variable condenser
4. The output circuit of the amplifier § is shown
connected to the tuned input circuit T of the
first detector 8 by the transformer 6 and local
oscillations are also impressed upon the detector
by means of the local oscillator 9. The output
circuit of the detector is connected to a pair of
output terminals (3 through a transformer 12
whose primary and secondary windings com-
prise portions of the tuned circuits I8 and {{
which are preferably tuned to the intermediate
frequency of the receiver. 'The remainder of the
receiver may be of a type well known to those
skilled in the art and may for example, be of
the type disclosed in Figs. 2 and 3 of Arm-
strong Patent #1,342,885 issued June 8, 1920.
It is also understood that the first detector and
local oscillator may be of any preferred known
type, such as those disclosed in the above Arm-
strong patent, my invention being adapted for
use with any known type of detector and oscil-
lator arrangement in a superheterodyne receiver.

I have found that by providing  capacity
coupling between the primary and secondary
windings { and 2 and so pcling the primary
winding that this capacity coupling is opposed to
or substantially 180° out of phase with the in-
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ductive coupling hetween these windings, as by
mesns of the condenser 3 connected as shown,
any energy of the intermediate frequency picked
up on the antenna 2’ may be substantially
attenuated and prevented from being impressed
on the grid of tube § while at the same time,
there will be very little attenuation of the desired
signal frequency current. I have found that
whnen the inductive coupling is small this attenu-
ation of the intermediate frequency is a maxi-
mum when

E=fX2z/MC,
wherein :
K =coefficient of coupling between primary

M
and secondary windings, =n7£“:TL

f=intermediate frequency of receiver,

M=mutual inductance between windings |
and 2,

C=capacity value of condenser 3.

I have shown the capacity coupling between
the windings as provided by a variable condenser
3 which may be adjusted fo provide the desired
amount of such capacity coupling and also my
invention contemplates the variation of the mu-
tual inductance bhetween the windings in any
known manner, as indicated by the arrow. These
means permit both the inductive and the capacity
coupling to be adjusted to the proper values to
attenuate any particular intermediate frequency
which it is desired to utilize in the receiver. In
a superheterodyne receiver receiving signals over
the broadcast range of from 550 to 1500 kilo-
¢ycles, I have found that by means of my in-
vention I am able to substantially prevent the
transmission of intermediate frequency to the
amplifier tube in a receiver in which the cir-
cuits 10 and 1i are adjusted to an intermediate
frequency as high as 459 kiloeycles which is not
far removed below the low freguency end of the
broadcast range. In such a receiver I have
found the following coupling values to be suit-
able:

Inductance of primary { equals 1.0 miilihenry

Inductance of secondary 2 eguals 0.2 millihenry

M equals 25 microhenries

Capacity of 3 equals 12 micromicrofarads

Maximum value of condenser 4 to tune over
the broadcast range edquals 400 micromicro-
farads.

While I have shown a capacity coupling as
being provided by a physical condenser 3 any
other known means of providing this capacity
coupling may be provided such, for example, as
an open circuited turn of wire which is wound
about the secondary coil 2 and connected by a
lead to the high frequency end of primary coil |

10

S0

[V)
523

40

45




10

2
or any other preferred known means may be
utilized to provide this capacity -coupling.

- Having described my invention, what I ¢laim
and desire to secure by Letters Patent is:

1. In a superheterodyne receiver, the comibina-
tion of an input circuit including a radio fre-
quency transformer having an untuned primary
winding and a secondary winding, a single con-
denser having its opposite sides directly connected
to. the ends of- said secondary winding to tune
said secondary winding to the signal frequency, a

source of signal energy.connected to-said primary -

| _winding and means for preventing énergy of the
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intermediate frequency substantially lower than
the signal: frequency from passing through said

secondary winding comprising a-capacity coupling

between said primary and secondary windings said

. capacity coupling being in opposed phase to the
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inductive coupling between said windings and the
value of said capacity coupling being substantially
less than the maximum value of sald single con-
denser.

2. In comblnatlon a radio frequency amplifier
having-an input circuit and an output circuit,

said ‘input circuit comprising a radio’ frequency -

transformer having an untuned primary and a
secondary winding, a condenser. shunted across
said secondary winding to tune it to the signal
frequency, an antenna directly connected to a
point on said primary winding, a condenser hav-
ing one side connected to the point of said primary
winding to which said antenna is connected and
its other side to one end. of said secondary wind-
ing, said primary winding being so poled in rela-
tion to said secondary winding that the energy
transferred by the inductive coupling therebe-
tween is opposed to the energy transferred

through said condenser .and the capacity of said -

condenser being so related to the coupling be-
tween. the primary and secondary windings that
energy of an intermediate frequency lower .than
the signal frequency is not transmitted through
said input circuit, and a first detector coupled to
said output circuit.

3. In a superheterodyne receiver having a first
detector whose output circuit is tuned to a de-
sired intermediate frequency, the combination of
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a 1ad10 frequency amplifier having an output
circuit coupled :to the input circuit of said de-
tector, and an input circuit comprising a trans-
former having an untuned.primary winding and

-& secondary winding, the inductance. of said
primary being substantially greater than that of -

said secondary winding, a single condenser having
its opposite sides directly connected to the ends
of said secondary winding to tune said secondary
winding to the signal frequency, means for im-
pressing signal currents on said primary winding,
a direct current connection between one end of
said primary winding and ground, a capacity con-

necting said primary and secondary windings; the .

energy. transferred by said capacity being..op-

pling between said windings and means for ad-

. justing said capacity to such a value as to pre-

vent energy- of an intermediate frequency sub-

.. stantially .lower than the signal frequency from

passing to said detector input circuit.

4. In a superheterodyne receiver having a cir-.

cuit. tunable to: an intermediate frequency, the

~combination of a receiver input circuit including

a radio frequency transformer having an untuned
primary -and secondary  windings, a - condenser

‘having 'its opposite sides: directly connected to

the ends of said secondary winding for tuning said
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" posed to that transferred by the inductive cou- _
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secondary winding to a signal frequency substan- .

tially higher than said intermediate frequency, a
source of signal energy connected to said primary
winding and a. capacity connected between said
windings, the coupling between said windings and

“the value of said capacity being so related that

K=F£X2m/MC
where

K==coefficient of -coupling between prlmary and
secondary windings, =

f=intermediate frequency

M=mutual inductance between wmdmgs

C=capacity value
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