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This invention relates to ultra high fregquency
receivers, and has for its primary object to pro-
vide a receiver of the heterodyne type ‘which may
operate with good Trequency stability in o nar-

row tuning band in the upper ranges of the radio -

frequency speetrum.;

More particularly it is an object of the pres-
ent invention to- provide a radio signal receiv-
‘ing system of the heterodyne type which is read-

fly tunable with good frequency stability to any

one of a plurality of signal waves substantially
of the order of 100 kc. apart in an ultra high
irequency . signdl range below 5 ‘meters, such,
for example, as'in the range from 124 to 126 me.

It is known that in varisble tuning systems of

the heterodyne type, the Hhighest frequency at
‘which a-variable oscillator of -conventionzl de-
sign will give @ required frequency stability to
maintain the tuning constant at any given wave
length or signal frequency is of .the order of
10 me. ‘Therefore, it is a Turther -object of the
bresent invention, ‘to provide an improved radio
tuning system 'of the heterodyne type for signals
in the ultra high frequency ranges ‘which is not
limited by the operating range of the oscillator,
while at the same time providing a ‘high degree
of frequency stability. ‘

T is a still further object of the invention,
to-provide an ultra high frequency superhetero-
dyne radio signal receiving system wherein the
tuning is accomplished ‘at a relatively low fre-
quency by a variably tunable oscillator and
wherein a second intermediate frequency is pro-

vided, the second and third harmonics of which
fall at such points in the frequency spectrum “

that they fall outside the tuning range of the
variable oscillator and the frequency band of the
first intermediate frequency amplifier.

The invention will, however, be further under-
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stood from the following description when con- -

sidered in -connection with the accompanying
drawing, and its scope is pointed out in the ap-
pended claims.

In the drawing: ,

Figure 1 is a schematic circuit disgram of a
radio signal receiving system embodying the
invention, and

Figure 2 is a graphic illustration of the relation
hetween the various signal and other frequencies
employed in the circuit of Fig, 1.

Referring to Fig. 1, the radio sighal receiving
system illustrated may be considered by way of
example, {0 operate in-the ultra high frequency
signal receiving band between 124 and 126 mec.
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for receiving signals in that band, separated by
substantially 100 ke.

The receiving system is of the superheterodyne
type having a tuned radio frequency amplifier
B at the input end thereof coupled to a first
‘detector 6 which is ‘also tuned to the same fre-
‘quency as the R. F. amplifier 5.

“The tuning is of the band pass type and is
provided preferably by a tuned R. F. input trans-
Yormer 1 for the R. P. amplifier 5 and & tuned
coupling transformer 8 between the R. F am-
‘plifier §. and the ‘first detector 6, both trans-
formers having two tuned coupled circuits broad-
Iy responsive to the radio frequency band be-
tween 124 and 126 ‘me. about a mean frequency,
as indicated, of 125 mc. The transformers are
also preferably of the movable iron core ‘type, as
indicated, for wreater stability in tuning, al-
‘though any suitable and stable band pass tuning
‘means may be employed for the R. F. circuits of
‘the receiving system.

From the foregoing it will' be seen that the
R. P. or signal input circults for the signals
-applied to the first detector are substantially
fixed to a desired pass band, and likewise the
first oscillator provides a fixed frequeney of such
a value that through the first detector the en-
tire incoming R..PF. signal band is transferred
to 8 lower frequency in a step-down ratio of
the order of 10:1 in & first intermediate fre-
‘quency eutput ‘coupling means for the first de-
‘tector.

The first I. F. coupling means comprises a
tuned coupling transformer 9 providing tunhed
primary and secondary circuits responsive to the
lower frequency #nd being of the variable in-

-ductance type similar to the R. F. coupling trans-

former. . This provides & band pass coupling
means between the first detector and a second
detector 10 having the same pass band char-
acteristic as the input coupling means as will
be seen more ‘clearly from Fig. 2, to which at-
tention is now directed along with Fig. 1.

In Fig. 2 the R. F. pass band is indicated at
42, while the first intermediate frequency pass
-band is indicated at 18, the former including the
frequency range between 124 and 126 me. about
8 mean frequency of 125 me. while the corre-
sponding band of intermediste frequencies at 13
Include the frequency range between 13.4 -and
154 mec. about a mean frequerncy of 14:4 mec.
as the first intermediate frequency.

Thus ithe signal receiving channel of the re-
ceiving system is made relatively bread in its
Tesponse to include the full width of the re-
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ceiving spectrum desired, down to the second de-
tector, with a reduction in the frequency band to
which the system is responsive between the first
and second detectors thereby providing improved
frequency stability, and as an aid in establish-
ing a certain desirable frequency relation be-
tween the various signal and other frequencies
employed in the system as will hereinafter be
seen from g further consideration of Fig, 2 and
the circuit of Fig. 1.

As a further aid in establishing a high degree
of frequency stability in the receiving system,
the first oscillator operates at a relatively low
frequency with respect to the R. F. signal re-
ceiving band and may be fixed in frequency by

reason of the fact that the first I. F. circuits are’

broadly tuned to the entire signal receiving band.

In the present example, the first oscillator in~
dicated at 15, is tuned to a fixed frequency of
18.45 mec. by a crystal 16 and a tuned circuit 17
resonant to the same frequency, and is coupled
to a frequency doubler stage 18 through a tuned
coupling transformer 18 which is responsive to
a harmonic of the oscillator, such as the third
harmonic, as shown, of 55.3 mc. so that in the
tuned output circuit 20 of the doubler stage an
output frequency of 110.6 mec. is provided for
beating with incoming signalg in the first detector
to produce the first intermediate frequency hav-
ing a mean frequency of 14.4 me. By providing
crystal control for the first oscillator frequency
operating at a relatively low frequency, a high
degree of stability is provided in the tuning of
the system which is further aided by the fact that
all of the circuits preceding the second dectector
are fixed fune. .

Signal mixing in the first detector is provided
by electron coupling, the detector device being of
the type having a signal grid 21 connected with
the R. F. input circuit for receiving incoming
signals and having a second. signal input grid
22 in the electron stream coupled to the oscillator
output circuit 20 through a connection 23 and a
suitable coupling capacitor indicated at 24. How-
ever, as the specific circuits employed do not con-
cern the invention, further description of the in-
put system is believed to be unnecessary.

The second detector is preferably of a similar
type to the first detector, providing electronic
mixing of the incoming signal and oscillations,
the latter being provided by a variably tunable
oscillator 25 including an oscillator tube 26 and
a variably tunable oscillator circuit 27 coupled
‘through a lead 28 and coupling capacitor 29 to
the oscillation input grid 30 of the second de-
tector 19. The lead 28 and ground may be ex-
tended to permit the variable second oscillator
25 to be located at any suitable controlling point
for tuning the system, thereby adapting it readily
for remote control tuning, if desired.

The second oscillator 25 is variably tunable
in the frequency range indicated, to select the
desired signal from the incoming frequency band
of 'signals applied to the second detector from
the first I. F. circuits. This frequency range in-
dicated at 32 in Fig. 2 between 9.4 and 11.4 mc.
about a mean frequency of 10.4 me. thereby pro-
viding in response to the incoming first inter-
mediate frequency signal of 2 mean frequency of
14.4 me., a second intermediate frequency of 4
me. indicated at 33. .

The second intermediate frequency system in-
cludes an intermediate frequency amplifier stage
'35 which is coupled to the second detector
through a tuned coupling transformer 36 -and
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to a third detector 37 through a second tuned
coupling transformer 38, both transformers hav-
ing tuned primary and secondary circuits prei-
erably of the variable or movable core type as

indieated, and providing relatively sharp tuning

to the second intermediate frequency of 4 mec.
as indicated in Fig. 2 at 33.

The third detector operates as a demodulator
and is followed by & suitable audio irequency
amplifier 40 and an output device such as the

loudspeaker 41,
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The variable second oscillator 25 operates at
a frequency of the order of 10 mec. and is there-
fore within the range of stability referred to
hereinbefore. Its operation in the range pro-

- vided, therefore, does not cause instability of the

tuning on the receiving system, while at the same
time, the second intermediate frequency is of
such low value that highly efficient amplifica-
tion and sharp tuning may be provided in the

‘second I. F. amplifier, thereby imparting sub-

stantially all of the selectivity and gain desired
for the system at that point.

Tt will be seen also, that the second intermedi-
ate frequency is so chosen that the second and
third harmonics thereof of 8 and 12 mc., respec-
tively, fall outside the frequency band covered
by the variable second oscillator. Likewise the

third and fourth harmonics of 12 and 16 mec. of

the second I. F. fall outside the pass band of the

first I. F. amplifier.

The second harmonic range 45 of the variable
second oscillator is relatively widely spaced from
the first I. F. band so that it may not beat with
signals in that band to produce the frequency
of the second intermediate frequency amplifier.
In general, the harmonics of the second inter-
mediate frequency are such that they fall out-
side of the various tuning ranges and the fifth
harmonie of the second intermediate frequency
of 20 me. is sufficiently low in amplitude to have
no effect upon the stability or operation of the

system, although it falls within the range of the

second harmonic of the variable second oscillator.

From the foregoing description, it will be seen
that a radio signal receiving system of the su-
perheterodyne type may be provided for tuning
in the ultra high frequency signal ranges with

‘improved frequency stability, and with a simpli-

fied variable tuning system involving a single
tuning control, such as a variable second oscil-
lator which operates in a frequency range insur-
ing stability of tuning.

Furthermore, the first oscillator may be fixed
in frequency, together with the tuning of the
input circuits preceding the second detector, the
tuning being stabilized by crystal control not
ordinarily deemed expedient in signal receiving
systems, particularly for high fidelity reception
of broadcast signals, and in this manner the fre-
quency band of the variable oscillator of the first

-intermediate freguency occupy portions of the

frequency spectrum between the various har-
monics of the second intermediate frequency
thereby preventing undesired heterodyne beats
and interference. '

I claim as my invention:

1. In a radio signal receiving system for ultra

‘high frequency signals in a predetermined nar-

row frequency band, the combination of tuned
band pass signal circuits, a first detector for re-

‘ceiving signals therefrom, a stabilized first os-

cillator providing a fixed frequency, means for

‘selecting; and applying to said detector a har-
-monic of -said fiXed frequency- to- provide first
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intermediate frequency signals corresponding to
and lower than sighals in said narrow band, a
second detector coupled to said first detector, a
band pass cireuit providing said coupling, a var-
iable oscillator for said second detector provid-
ing a relatively low second intermediate fre-
quency signal, the harmonics of which fall out-
side of the tuning range of said variable second
oscillator and the response band of said first in-
termediate frequency.

2. A double heterodyne receiver for ultra high
frequency signals in a relatively narrow band,
comprising a fixed frequency crystal controlled
first oscillator, means for selecting a harmonic
of said oscillator frequency, a first detector,
means for applying said harmonic to said de-
tector to provide intermediate frequency signals
in a predetermined broad relatively low fre-
quency band, a second detector for said first in-
termediate frequency signals, a variably tunable
second oscillator coupled thereto to provide a
second intermediate frequency signal, the varia-
ble second oscillator tuning range and the first
intermediate frequency band falling between
the second and third, and third and fourth har-
monics, respectively, of the second intermediate
frequency signals.

3. In ‘an ultra high frequency signal receiv-
ing system, the combination of a band pass radio
frequency amplifier, a crystal controlled fixed
frequency first oscillator, means for selecting a
harmonic of said oscillator, a first detector for
receiving radio frequency signals and said se-
lected harmonic to produce a first intermediate
frequency in a relatively low - frequency band
corresponding to the signal band passed by said
radio frequency - amplifier, means providing
broadly tuned first intermediate frequency sig-
nal circuits responsive to said band, and means
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for variably tuning said system comprising a
variably tunable second oscillator having a rela-
tively low frequency variable tuning range
whereby stable operation is ' provided through-
out the tuning range thereof, a second detector
coupled to said second oscillator and to said first
intermediate frequency circuits, and a low fre-
quency second intermediate frequency amplifier
coupled to said second detector’including s plu-
rality of sharply tuned signal -circuits for im-
parting a predetermined selectivity to said sys-
tem and. being tuned to a frequency such that
the lower harmonics thereof fall outside the
funing ranges of said second oscillator and first
intermediate frequency circuits.

4. An ultra high frequency double heterodyne
signal receiving system comprising, in combina-
tion, an ultra high radio frequency amplifier
broadly responsive to signals in & predetermined
frequency band, a plurality of first intermediate
frequency circuits broadly responsive to a cor-
responding band of signal frequencies in a lower
frequency band, a stabilized low frequency first
oscillator, means for deriving a harmonic of the
first oscillator frequency for converting signals
to said lower frequency band, a variably tunable
second oscillator for tuning said system through
sald first named band of signal frequencies, said
second oscillator being variably tunable through
a relatively low frequency range wherein the op-
eration of said second oscillator is stabilized, and
a second intermediate frequency amplifier pro-
viding a plurality of tunable sighal circuits
sharply responsive to a predetermined interme-
diate frequency, the harmonics of which fall
outside the tuning ranges of said second oscilla-
tor and first intermediate frequency circuits.

VERNON D. LANDON.




