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The present invention provides & method of
and means for obtaining a number of constant
frequencies for use as carrier frequencies in the
transmission of messages, without the need for
a local oscillator. The invention finds particu-
lar application in the field of amateur transmit-
ters, but is not limited thereto since frequencies
outside the amateur band can be obtained by a
similar process.

Tn accordance with the invention, the neces-
sity for a local oscillator for the generation of
a constant frequency for transmitting purposes
is dispensed with by utilizing waves from broad-~
casting stations which are received and combined
to produce any one of a number of frequencies
within the desired band. More specifically, the
method of the invention involves selecting two
broadcasting stations which have suifable known
frequencies, receiving the waves, passing the
same through sharply selective circuits, and then
impressing the same on 5 mixer or frequency
converter tube from which the sum or differ-
ence frequency (. e., the beat frequency) is de~
rived. By properly multiplying the frequency of
one of the received waves prior to jmpressing the
same on the mixer or frequency converter tube,
it is possible to obtain a large number of con-~
stant frequencies for use as carrier frequencies
in the transmission of messages. Each of these
large numbers of frequencies is linearly related
to the original frequencies of the proadcast sta-
tion; in other words, the beat frequency utilized
as a carrier may be expressed as equal to nfitf2
where 71 is one of the broadcast frequencies, fe is
the other, and n is the number of times frequency
f1 has been multiplied.

A Dbetter understanding of the invention may
be had by referring to the following description,
which is accompanied by @ drawing whose sin-
gle figure illustrates suitable radio receiving and
frequency converting apparatus for achieving
the results of the invention.

In the drawing, there is shown an antenna 1
for receiving the proadcast waves and for im-
pressing the same on suitable amplifier and se-
lector circuits 2 and 3, shown here in conven-
tional box form. Transformers 4 and 5 serve
to couple the anftenna { to these amplifier and
selector circuits. Both circuits 2 and 3 are pref-
erably designed to discriminate somewhat against
the side band frequencies of the selected sta~
tions so that the modulation of the voltage im-
pressed on the subsequent stages is reduced to
less than 100% at all times. In the output of
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amplifier and selector circuit 2 there is pro-
vided a frequency multiplier 6, preferably & fre-
quency doubler, which feeds voltage of the mul-
tiplied frequency to one inputb grid of a mixer or
frequency converter vacuum tube 1. The other
input grid of tube 1 is fed by voltage of a different
frequency obtained from amplifier and selector
circuit 3. These two voltages of different fre-
guency beat, or heterodyne, within mixer tube 1
to produce a plate current having, in addition to
the frequencies of the input voltages, the sum
and difference frequencies. The output circuit
g8 of the mixer or converter tube 1 is tuned to
select only one beat frequency, e. 8. the fre-
quency equal to the sum of the input frequen-
cies: and the voltage developed in the plate cir-
cuit is passed on to a multistage amplifier 9 at
least the final stage of which operates with sat-
yration excitation so as to remove substantially
ail modulation. The term “limiter” can be used
to designate the final stage having such a sat-
uration characteristic. The output frequency of
multistage amplifier 9, which may be resonated
in tuned circuit 10, is then a known constant
frequency available for transmitting purposes.
In some cases the amplifier or frequency multi-
plier (doubler) stages of the apparatus will of
itself be sufficient to remove the modulation. In
order to remove modulation completely, how-
ever, it is necessary that the selection of the
two voltages of different frequency applied to
converter tube T should be sufficiently sharp so
that neither voltage ever falls to zero during
the moedulation cycle.

In the operation of the invention, let us assume
that it is desired to obtain a known carrier fre-
quency for transmission in the 80 meter hand
which extends from 3500 to 4000 kilocycles. A
broadeast station of about 1400 kilocycles will
be selected in amplifier and selector circuit Z,
amplified therein, and impressed upon 2 fre-
quency doubler @ so as to provide a frequency of
2800 kilocycles on one of the input grids of the
mixer or converter tube 1. This amplifier cir-
cuit 2 is preferably so selective as to discrimi-
nate against the side band frequencies of the
selected station so that modulation of the volt-
age impressed upon the frequency doubler 6 is
reduced to less than 1009% at all times. At the
same time, the other amplifier and selector cir-
cuit 3, having similarly sharp selective proper-
ties, is operated to pick up any broadcast station
in the range from 700 kilocycles to 1200 kilo-
cycles, and fo impress this selected voltage upon
the other input grid of the converter 1. Since
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the output 8 of the frequency converter tube 1
will contain a frequency equal to the sum of the
two frequencies impressed upon the two input
grids, it will be obvious that any broadcast sta-
tion within the range from 700 kilocycles to 1200
kilocycles selected by circuit 3 will produce in
the plate circuit of the converter tube 1 g fre-
quency lying between 3500 kiloeycles and . 4000
kilocycles; namely the sum of the doubled or
multiplied frequency derived from 6 (in this case
2800 kilocycles) and the selected frequency ob-
tained in the range from 700 kilocycles to 1200
kilocycles. Since the selected frequency in the
output of converter tube 7T lying between 3500
kilocycles and 4000 kilocycles is in the 80 meter
band, this frequency, after all modulation is com-
Dletely removed by amplifier 8, can be employed
either immediately or after frequency multipli-
cation for usé as g carrier frequency in g suit-
able amateur transmitter. While the “adjust-
ments hereinabove described are sufficient to ob-~
tain a numbper of frequencies within the range of
3500 kiloeycles to 4360 kilocyeles, it is also pos-
sible to obtain frequencies in the lowest fre-
quency amateur band, namely, from 1700 kilg-
cycles to 2000 kilocycles by tuning the plate cir-
‘euit of the converter tube T to accept the differ-
ence between the two frequencies impressed on
its two grids. In this case, a range of broad-
casting stations from 860 kilocycles to 1100 kilo-
cycles derived from amplifier circuit 3 will com-
bine with the output. of the frequency doubler §
to produce in the output of tube 7 difference fre-
quencies running from 1700 to 2000 kilocycles.

Inasmuch as it may be difficult to provide ordi-
nary tuned circuits of sufficient sharpness to dis-
criminate appreciably against the side-bands iof
broadcast stations, it is advisable to wutilize g
certain amount of regeneration in each of the
broadcast frequency amplifiers 2, 3 50 as to
sharpen the response of ‘the respective selecting
systems. .

It will be understcod that it is not necessary
to select, in amplifier ‘circuit 2, for frequency
doubling; a station of exactly 1400 kilocycles, the
multiplied frequency of which is to be applied to
#3 grid of the converter tube, as a considerabie
departure in either direction from thig value is
bermissible, provided a slightly different portion
of the broadcast band is utilized in amplifier cir-
cuit 3 for application tc the #1 input grid of
the frequency converter tube. If, however, there
is no strong broadcast signal

- broximately 1400 kilocycles, it is
2 station in the vicinity of 930
vided that a frequency tripler is employed in
place of the frequency doubler 8. Similarly, a
station in the vicinity of 700 kilocycles might be
utilized for amplification by circuit 2 if ‘followed
by- a frequency quadrupler. In each of these
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cases, the frequency impressed upon the second
input or control grid (#3 grid) of the converter
tube will be in the neighborhood of 2800 kilo-
cycles and hence the operation of the system,
whether for obtaining. frequencies in the 3500
to 4000 range, or in the 1700 to 2000 range, is
unaltered.

Once an assortment
range from 3500 to 4000
able as above described,
be successively doubled, as
teur practice, to obtain a corresponding number
of frequencies in-any of the higher frequency
amateur bands, since these higher frequency
bands comprise only such frequencies as may be..
obtained by multiplying the frequencies in the
80 meter band by g suitable power of two.

What is claimed is:

1..The method of obtaining g substantially
unmodulated radio frequency current of accu~
rately ‘known frequency ang high frequency sta-
bility which comprises receiving modulated car-~
rier waves of different known frequencies from
two ‘broadcast transmitting stations, sharply se-

of frequencies in the
has been made avail-
these frequencies may
is well known in ama.-

amplifying said new fre-
quency and substantially eliminating the modu-
lation thereof to broduce g current of stable fre-
quency and Substantially constant amplitude.

WALTER vay B. ROBERTS.



