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5 Claims.
1
This invention relates to radio systems and
more partmularly to transmit-receive devices for
such systems
‘In many radio circuits designed to fransmit

and receive pulses of radio-frequency energy the-

same radiating means is utilized to both transmit
and ‘receive signals. Where this is done, both
the transmitter and the receiver of the radlo seb
must be connected to the radiating means-so that
the receiver will be ready to receive signals very
soon after the transmitter stops operating. It is
necessary that means be provided to prevent the
transmitted signal from reaching the input to the
receiver, otherwise the high-level transmitted
signal would damage the receiver circuits.

It is an object of the present 1nvention there-
fore, to provide simple and novel means for al-
ternately connecting the receiver and transmitter
of a radio set to a common radiating means.

Tt is & further object of this invention to pro-
vide means for amplifying the received signals be-
fore said signals are applied to the receiver.

In accordance with the present invention there
are provided a receiving means, a transmitting
means, a radiating means, and a velocity-modu-
lated amplifier means or “klystron.” Said trans-
mitter means is directly connected to said radiat-
ing means by suitable radio-frequency transmis-
sion means, while said receiver means is con-
nected to said radiating means through said ve-
locity-modulated amplifier means.

For a better understanding of the invention, to~
gether with other and further objects thereof,
reference is had to the following description
taken in connection with the accompanying
drawing which presents a schematic diagram
of the invention.

Referring to the drawing, a velocity modulated
tube or “klystron” i0 has a first cavity (1 and
a second cavity 12. An anode 13 is connected to
a grid i4 of cavity 12. “Klystron” 10 has a
cathode 16 connected to a negative terminal I7 of
a direct-current potential source 18. A resistor
19 is connected from terminal {7 to a positive
terminal 2t of source 18. A movable tap 22 on
resistor 19 is conhected through a resistor 28 to a
control grid 24 of “klystron” 10. An input termi-
nal 26 is connected directly to tap 22 while a sec-
ond input terminal 27 is connected to control grid
24 through a capacitor 28.

A coupling loop 31 in cavity (2 is connected to &
coaxial line 32 which is, in turn, connected to a
receiver 33. A coupling loop 34 in cavity If is
connected to a coaxial line 36. Coaxial line 36
is connected to one branch of a T-junction 37.
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2
A radio-frequency oscillator 38 is connected to
T-junction 37 by a coaxial line 39, and an an-
tenna array 41 is connected to T-junction 37 by
a coaxial line 42. A sultable means (not shown)
is provided for supplying a- ‘modulating s1gna1 to
oscillator 38.

:_En the operation of this-system the modulating
signal is applied at point 43 causing oscillator 38
to produce a-pulse of radio-frequency oscillations
at ‘relatively ‘high amplitude.  The -radio-fre-
quency -energy generated in oscillator 38 travels
through the -transmission line 89 to T-junction
31. At this point the energy divides between
transmission lines 36 and 42. The ratio .of the
division is not fixed but will depend on the im-
pedances respectively presented by the transmis-
sion lines 36 and 42 at T-junction 87. It is de-
sirable that most of the energy pass on-through
translmssmn line 42 to antennd 41 where it is
radiated into space. The eircuit - impedances
should be - chosen with this point in mind.. The
51gnal passmg through transmission line 36 is at
arelatively high energylevel.. “Klystron” 10 has
the characteristic found in ‘many velocity-modu-
lated tubes that the gain or amplification of the
tube is greatest at one particular energy level but
decreases greatly for signals above that level. In
this instance the signal coupled into cavity 11 by
coupling loop 34 is sufficiently high so that the
actual signal derived out of cavity 12 by coupling
loop 31 is not sufficiently high to damage any of
the circuits in receiver 33. “Klystron” 10 will usu~
ally protect receiver 33 even though the electron
flow in “klystron” 10 is not interrupted, but still
further protection for receiver 33 may be obtained
by interrupting the electron flow in “klystron” 10.
This may be done by applying & negative voltage
pulse between terminals 27 and 26. This nega-
tive pulse is coupled through capacitor 28 and re-
sistor 23 in such a manner that grid 24 becomes
more negative than cathode 16. Such blanking
action during a signal from oscillator 38 does not
affect the normal bias on grid 24 determined by
potential source 18 and tap 22 on resistor 189.

When a signal of relatively low energy level
is received by antenna 41, the signal travels down
transmission line 42 to T-junction 37. The im-
pedance of oscillator 38 in its non-oscillating
condition may be such that none of the received
energy enters transmission line 38, and all of it
travels down transmission line 36 and is coupled
into cavity ti. This signal is normally of such
an energy level that it is amplified by “klystron”
10 and applied to receiver 33 at a higher energy
level. It should be understood that such a signal,
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éven though amplified by “klystron” 10, is still
not of sufficiently high energy level to damage
receiver 33.

The advantages of this system are obvious from
the foregoing disclosure. “Klystron” 10 pre-
vents the signal generated by oscillator 38 from
reaching receiver 33 at a sufficiently high energy
level to damage any. of the circuit elements,
whereas signals received by antenna 4{ are am-
plified by “klystron” 10 with the resulting in-
crease in sensitivity and improvement of signal-
to-noise ratio of the system. . .

While there has been described what is at
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signal level and decreases sharply at highet
levels, said tube having input and output ter-
minals, wave transmission means connecting said
tube output terminal to said receiver, and wave
transmission means connecting said tube input
terminal to said wave transmission means join-
ing said antenna to said oscillator whereby the
relatively weak target signals presented to said
antenna -and the powerful output of said os-
cillator are presented to the input of said veloc-

< ity modulated amplifier tube, said amplifier serv-

present considered the preferred embodiment of .

the invention, it will be obvious to:those skilled

in the art that various changes and: modifica-
tions may be made therein without. departing'

from the invention.
I claim:

1. Electronic apparatus comprising a high in-

tensity signal source, radiating-receiving means
connected to said signal source and receptive to
weak outside received signals, receiver means, a
velocity modulated amplifier tube having input
and output terminals and possessing character-
istics such that its maximum amplification oe-
curs at a low input signal level and sharply de-
creases with signals above said level, means join-
ing said receiver to said output terminal, and
means joining said input terminal to both said
signal source and said radiating receiving means,
whereby said amplifier tube will serve to shield
said receiver from said signal source.

2. Apparatus as set forth in claim 1, and also
including pulsing means coupled to said velocity
modulated amplifier tube, for entirely suppress-
ing its operation when said signal source is in
operation. '

3. Electronic apparatus comprising a radar an-
tenna, a high intensity pulsed oscillator, wave
transmission means joining said oscillator to said
radar antenna, a receiver, a velocity modulated
amplifier - tube whose characteristics are such
that its amplification is greatest at a low input
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ing to shield said receiver from said oscillator,
" 4. Apparatus in accordance with claim 3, and

~.also including pulsing means coupled to said

amplifier for entirely suppressing its operation

‘when said oscillator is in operation.

5. Electronic apparatus comprising signal
source means, radiating-receiving means, re-
ceiver means, and a velocity-modulated vacuum
tube connecting said radiating-receiving means
and said signal source means to said receiver
means, said vacuum tube having characteristics
such that its output is very small when a signal
from said signal source means above a predeter-
mined level is applied thereto in passing to said
receiver means while a signal below said prede-
termined level from said radiating-receiving
means causes a very large output to be produced
by said tube means in passing to said receiver
means.

JAMES L. LAWSON.
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