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4 Claims,
1

This invention relates to electrical selective
translation circuits. which may be termed am-
plitude class selectors. An amplitude class se-
lector as here used refers to an apparatus which
has for ifs function: the classification of signals
in' accordance with: the amplitude ranges within
which said signals lie; and more specifically, the
production of output indications on a. channel
specially reserved for signals having an ampli-
tude lying within a given range.

Pulse: separation systems. for separating pulses

and channelizing them in accordance with the

range of amplitudes within which they lie. have
many applications. A system of amplitude: class
selection has: been previously proposed: for use
in multi-channel communication systems utiliz-
ing time modulated pulses. The pulses: of differ-
ent. channels have different amplitudes and they
are separated at the terminal or at a drop chan-
nel. relay station according to their amplitudes.
In the previously proposed: system it is desired
that the time modulation of the pulses be re-
tained. at the relay station for those pulses‘'which
are to be retransmitted to some subsequent ter-
minal station. In other systems it has been de~
sirable to separate pulses.according to their am-
plitudes and to count the number of pulses with-
in- given amplitude ranges. Such systems: may
be of espeeial utility in connection with nuclear
counters for example.

Recently a number of systems of communi-
cation have been proposed; in which, instead. of
transmitting a continuously varying signal, there
is transmitted instead a.quantized signal; that is
to say, pulse amplitude medulation is cbtained
‘from the signal, and the pulses are then quan-
tized in. amplitude. Whenever a given pulse has
an amplitude lying within a specified range, an-
other pulse having a fixed amplitude, represent-
ing all amplitudes within said range is transmit-
ted instead of the original. By this process a
continuously varying function is replaced by a
function which takes on discreet values only.

An object of the present invention is to.provide
an improved amplifude class selector which. re-
lies for ifs operation upon the use of frequency
sensitive circuits.

Another object of the invention is to provide an
improved amplitude class selector which is equal-
1y suitable for the classifieation of pulses and for
the quantization of continuously varying func-
tions.

In accordance with g feature of the invention,.

a signal to-be channelized-in accordance with its
amplitude is used to control the frequency of an
oscillator, and the controlled freguency: is: then
selected,. or channelized, by means of freguency
selective circuits,
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2oiseparate amplitude range and has particular ap-

-plication to the ehannelizing of pulses in accord-

30 -invention itself will be best understocd by refer-
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In accordance with another feature of the in-
vention,. automatic. frequency’ control means are
arranged: to-eontrol the frequencies applied to the
above-mentioned- frequency- selective circyits so
that although the frequency produced by said
oscillator may vary over a limited range, the
frequency applied to the input of the fregquency
selective circuifs remains within narrow limits
during said variation.

In accordance with a further feature of the
invention, an ayxiliary escillator is used to pro-
vide z ‘wave whieh is heterodyned with the out-
put: of. the oscillater controlled in accordance
with the amplitude of the input signal to. be

-channelized; and the frequency of the auxiliary

gseillator is- controlled in accordance with the
output. of a diseriminator connected to one of
the above-mentioned frequency selective circuits.

The invention. is. described. in. connection with
a plurality of channels each corresponding to. a

ance with their amplitudes. It may also be read-

Aly applied to the separation of a continuously
25"
-to another.

varying function into a number of channels, as
the function changes from one amplitude range

The above mentioned and other features and
objects of the invention and the manner of at-
taining them will become more apparent and the

ence to the following description of an embodi-
ment of the invention taken in conjunction with

_the accompanying drawings, wherein;

Fig, 1 is a block diagram of an amplitude class
selector construceted in'accordance with the prin-
ciples of this invention;

Fig. 2 is- o set’ of curves which' will be used in
explaining the-operation of the system of Fig. 1.

Referring now to: Fig. 1, T show a reactance
tube 1 to which'is-applied the input complex wave
form; which may be for example; g speech wave.
Reactance tube | controls the frequency of an
oseillator 2 which may be operated at any con-

- venient frequency as, for example, 50 to.60 mega-
cycles.

A frequency’ modulated signal accord-
ingly appears at the output: of oscillator 2. It is
apparent: that any ofher convenient system of
producing: 2. frequency modulated. signal in re-
sponse to:the input wave might be used-in place
of I and 2. This frequency modulated signal is
combined in a mixer 3 with the output of an os-
ciflator & to produce beat frequencies- consisting
of the sum-and difference of the freguencies from
the two oseillators. One of the beat frequeneies
is:selected by means-of a. filter ineluded.in 3, and

" i§:then.applied to.a plurality of amplifiers §, each

of" which: is- tuned to-the. center of a predeter-
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mined frequency range or channel. The output
of each amplifier is coupled to a corresponding
frequency discriminator 6. Any wave energy
within the pass band of a given tuned amplifier-
discriminator combination will produce a volt-
age at the discriminator output, which in turn
controls the frequency of oscillator 4 by means
of reactance tube 1.

Fig. 2 shows in-the upper graph a sample group
of discriminator curves. The discriminator curve
for channel {, for example, is centered at the
resonant frequency of the frequency determining

10

elements of the tuned amplifier § in channel {. -

In similar fashion the discriminator output
characteristics of the remaining channels are
centered at the resonance frequency of the corre-
sponding tuned amplifier. The discriminator
characteristics are arranged to be contiguous and
non-overlapping, as shown in Fig. 2 and to cover
the entire range of the selected beat frequency

output from the mixer 3. The frequency range

for each channel may be adjusted independently
so that one channel may cover a range different
from other channels. When the frequency of
output energy from mixer 3 is such as to lies
within the range of channel {, for example, the
discriminator output voltage is applied to the re-
actance tube so as to control the oscillator 4, so
‘that the mixed frequency is held near the center
frequency of channel 1.
quency control action will remain effective until
the discriminator output voltage begins {o re-

verse and can no longer hold the output of the -

mixer within the pass band of channel {. Oscil-
lator 4 will then be released and the mixer output
will shift suddenly to some other frequency lying
in an adjacent or nearby channel dependent up-
on the input energy to the system. The process
will be repeated at the new frequency. The re-
sult is that a signal is produced in the output of
only one of the channels at a time.

The output of each tuned amplifier b is alsc ap-
plied to a corresponding detector 8, which may be
a rectifier. The lower part of Fig. 2 shows the
rectified voltage output of the corresponding
tuned amplifier T for each of the channels. As
shown in Fig. 1, this rectifier output is taken on
separate output lines. Each channel is then ap-
plied to any necessary shaping amplifiers 9 and
to the utilization apparatus {0. ’

It is apparent that the above-described system
functions equally well to classify pulses in ac~
cordance with their amplitudes as it does to
quantize a continuously varying signal. The
output of the system may be used for any of the
purposes mentioned above. In particular, each
output may be used to control separate signal
generators which produce signals representative
of a given amplitude class. Said signal generator
may produce simple signals, such as a single pulse
having a predetermined characteristic, or com-
plex signals, such as a group of pulses having pre-
determined characteristics.

While I have described above the principles of
my invention in connection with specific appa-
ratus, it is to be clearly understood that this de-
scription is made only by way of example, and not
as a limitation to the scope of my invention.

Iclaim:

1. A selective translator for channelizing a
given electrical wave in accordance with its am-~
plitude, comprising a source of electrical oscilla-
tions, means for frequency modulating said oscil-
lations in accordance with the amplitude of said
wave, a plurality of tuned circuits, each tuned to
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approximately the center of an associated one of
a plurality of continguous non-overlapping fre-
guency ranges within the range of the frequency
modulation of said oscillations, means for cou-
pling the output of said source of electrical oscil-
lations to said eircuits, separate automatic fre-
quency control means controlled by the output
from each of said circuits for controlling the fre-
quency of the energy applied to said circuits over
said associated one of said frequency ranges, and
output means connected to each of said eircuits.

2. A selective translator according to claim 1
wherein said means for coupling the output of
said source of electrical oscillations to said cir-
cuits comprise a frequency converter coupled to a
second oscillator controlled by said automatic
frequency control means.

3. A selective translator for classifying signals
in accordance with their amplitudes, comprising
a first oscillator, means for frequency modulating
the energy of said first oscillator in accordance
with the amplitude of said signals, a second oscil-
lator, o combining circuit for mixing the output
energy of said first and second oscillators to pro-
duce a beat frequency, a plurality of amplifiers
each tuned to approximately the center of an
associated one of a plurality of contiguous non-
overlapping frequency ranges lying within the
range 0f said beat frequency, means for applying
said beat freguency to said amplifiers, separate
frequency diseriminating means coupled to the
output of each of said amplifiers for proportioning
autoematic frequency control voltages, means for
controlling the frequency of said second oscillator
in accordance with said voltages, a detector con-
nected to the output of each of said amplifiers,
and an output circuit for each of said detectors.

4. A selective translator comprising a source of
electrical wave energy, a first oscillator, a react-
ance tube for frequency modulating the energy of
said first oscillator in accordance with the ampli~
tude of said wave energy, a second oscillator, a
combining circuit for mixing the output energy
of said first and second oscillators to produce a
beat frequency lying within a predetermined fre-
quency range, a plurality of amplifiers each tuned
to approximately the center of an associated one
of a plurality of contiguous non-overlapping fre-
quency bands all lying within said predetermined
range, means for applying said beat frequency to
said amplifiers, a separate frequency discrimi-
nator coupled to the output of each of said ampli-
flers, and having a frequency response character-
istic- which is substantially linear over said asso-
ciated one of said frequency bands, and which
drops off rapidly outside of said associated one of
said frequency bands, a reactance tube for con-
trolling the frequency of said second oscillator in
accordance with the output of said frequency dis-
criminators, a coupling between each of said fre-~
quency discriminators and said reactance tube, a
detector connected to the output of each of said
amplifiers, and an output c1rcu1t for each of said
detectors.
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