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1. 
This invention relates, in general, to a wave 

signal receiver arrangement and is particularly 
directed to a receiver arrangement for operation 
at a predetermined frequency to translate received 
WaWe signals and Which is adapted to share a 
common antenna System with an arrangement for 
transmitting wave signals of a frequency which 
corresponds substantially to the operating fre 
quency of the receiver, as in a radio-locator or 
direction-finder system. 
For optimum operation, a radio-locator or di 

rection-finder System of the type under considera 
tion should satisfy the following requirements: 
(d) the receiver should be characterized by a high 
signal-to-noise ratio; (b) during intervals of 
Wave-signal reception, the receiver should pre 
Sent an input-terminal impedance approximately 
equal to that of the antenna system, while the 
transmitter should present a widely different out 
put-terminal impedance; and (c) during inter 
vals of wave-signa transmission, the output 
terminal impedance of the transmitter should ap 
proximate the terminal in pedance of the antennia 
System, but the input impedance of the receiver 
should be widely different therefrom. Preferably, 
during alternate intervals of reception and trans 
mission, the transmitter and receiver should al 
ternately exhibit the properties of a Wave-signal 
reflector, that is, present a very high or infinite 
impedance at their respective junctions With the 
common antenna System. Where these Operating 
conditions are fulfilled, the system exhibits its 
greatest sensitivity and the receiver and trans 
mitter have a minimum interaction or loading 
effect on One another, permitting maximum use 
ful energy transfer to the receiver and from the 
transmitter during periods of reception and trans 
mission, respectively. 

Prior art Systems are known which are designed 
to realize the above-recited optimum conditions. 
In One Such System the receiver arrangement has 
an input impedance, during normal wave-signal 
reception, which substantially equals that of the 
antenna system and is coupled to the antenna. 
System by means of a transmission-line section 
which establishes proper impedance matching 
therebetWeen. The initial stage of the receiver 
Comprises a grid-driven radio-frequency ampli 
fier which, during intervals of Wave-signal trans 
mission, peak-rectifies the transmitted signal in 
its grid circuit, establishing a bias potential to 
bias the first stage substantially to anode current 
cutoff. In this manner, the input impedance of 
the receiver is modified to lessen the load pro 
vided by the receiver on the transmitting arrange 
ment during intervals of transmission. While 
Such an arrangement is generally satisfactory, it 
employs a screen-grid tube in the radio-frequency 
amplifier in Order that the system may operate 
Over a wide frequency range. As is well under 
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2 
stood, a screen-grid tube does not provide a maxi 
nun signal-to-noise ratio and, for certain instal 
lations, may constitute an undesirable operating 
limitation of the described System. 

In other prior art systems the initial stage of 
the receiver includes a cathode-driven triode 
amplifier Which affords a desirable signal-to 
noise ratio. However, in these other Systems the 
input-terminal impedance of the receiver is not 
modified as required substantially to lessen the 
loading effect of the receiver on the transmitter 
during intervals of Wave-signal transmission. 
This results from the fact that the transmitted 
signal is applied to the cathode of the first re 
ceiver stage so that during intervals. When the 
transmitted signal could otherwise be peak-rec 
tified to bias the amplifier to anode current, cut 
off, as in the above-mentioned prior art sys 
tems, the peak Value of the signal input to the 
receiver exists between the anode and Cathode 
electrodes of the first amplifier of the receiver, 
rendering the amplifier highly conductive. This 
produces an input-terminal impedance closely 
approaching that presented during periods of 
normal reception. As a consequence, the receiver 
constitutes a Substantial load on the transmitter 
and undesirably decreases the power of the trans 
mitted signal radiated by the common antenna, 
System. 

It is an object of the invention, therefore, to 
provide a wave-signal receiver arrangement, 
which avoids one or more of the above-mentioned 
limitations of prior art arrangements. 

It is another object of the invention to provide 
an improved wave-signal receiver arrangement 
for operation at a predetermined frequency to 
translate received wave signals and adapted to 
share a common antenna, System with an ar 
rangement for transmitting Wave signals of a 
frequency which corresponds substantially to the 
operating frequency of the receiver. 

it is a specific object of the invention to provide 
an improved Wave-signal receiver arrangement 
adapted to share a common antenna system. With 
a transmitting arrangement operating at Sub 
stantially the same frequency, but Which pro 
vides a minimum load on the transmitter during 
intervais of Wave-signal transmission. 

In accordance With the invention, a Wave-sig 
nal receiver arrangement for Operation at a pre 
determined frequency to translate received Wave 
Signals and adapted to share a common antenna, 
System. With an arrangement for transmitting 
Wave signals of a frequency which corresponds 
Substantially to the operating frequency of the 
receiver Comprises a signal-translating channel. 
The signal-translating channel has an input cir 
cuit Which presents a predetermined terminal im 
pedance to the antenna System during operating 
intervals of normal Wave-signal reception and 
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which tends to provide a substantial load on the 
transmitting arrangement during operating in 
tervals of wave-signal transmission. The receiver 
arrangement also comprises means including a 
rectifier device exclusive of the signal-translating 
channel and responsive to the transmitted signals 
for deriving a control effect and means for uti 
lizing the control effect so to vary the terminal 
impedance of the input circuit of the signal 
translating channel as substantially to lessen the 
load provided thereby on the transmitting ar 
rangement during operating intervals of Wave 
Signal transmission. 

For a better understanding of the present in 
Vention, together with other and further objects 
thereof, reference is had to the following descrip 
tion taken in connection with the accompanying 
drawing, and its scope will be pointed out in the 
appended claims. 
In the drawing, Fig. 1 represents a complete 

radio-locator System, including a wave-signal re 
ceiver arrangement in accordance with the in 
Wetation; and Fig. 2 comprises graphs utilized in 
explaining the operation thereof. 

Referring now more particularly to Fig. 1, the 
radio-locator System there represented includes 
an antenna System 9, which is common to and 
adapted to be shared by receiver and transmitter 
arrangements, described more particularly here 
inafter. For convenience of illustration, the an 
tenna, System is shown as a simple dipole, al 
though other Systems having more sharply direc 
tive radiation characteristics may be utilized, if 
desired. Also, Suitable arrangements may be pro 
vided for effectively rotating the antenna, direc 
tive pattern for SCanning purposes. The specific 
properties of the antenna System are dictated by 
the operational requirements of the composite 
locator system and may vary with particular in 
Stallations. A coaxial transmission line 2 con 
nects the antenna System with a junction box 3, 
the transmission line being selected to have a 
characteristic impedance substantially equal to 
the terminal impedance of the antenna, system. 
The Wave-signal receiver arrangement of the 

radio-locator System Operates at a predetermined 
frequency to translate received wave signals and, 
as illustrated, is of the superheterodyne type. 
This receiver comprises a signal-translating 
channel for translating received signals and has 
a pair of input terminals 28, 2. The channel 
includes a radio-frequency amplifier 22, presently 
to be described, to which are coupled in cascade 
an oscillator-modulator 23, an intermediate-fre 
quency amplifier 24 of one Cr more stages, a de 
tector 25 for deriving the modulation components 
of received wave signals, and an amplifier 26 of 
one or more stages. The output circuit of ampli 
fier 2S is coupled to output terminals 2, 28 to 
which a suitable utilizing circuit, not shown, may 
be connected. 

Radio-frequency amplifier 22 is represented as 
consisting of a single stage, but it Will be under 
stood that as many stages of amplification may 
be employed as desired. This amplifier comprises 
a cathode-driven electron-discharge means, spe 
cifically, a cathode-driven triode amplifier pro 
vided by one section of a duo-triode 30 having a 
cathode element 3 common to both sections 
thereof. The control electrode and anode ele 
ments of the amplifier section are indicated by 
reference numerals 32 and 33, respectively. The 
input circuit of the amplifying section of tube 38 
constitutes the input circuit of the described 
signal-translating channel. This input circuit 
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4 
comprises the primary Winding 34 of a trans 
former 34, 35 and is rendered selective through 
Waitiation of the inductance of winding 34. The 
capacitance, which provides with winding 34 a. 
IeSCnant circuit, includes a condenser 36, the 
capaciiance to ground of cathode element 3, the 
inherent capacitance of the Winding and other 
aSSociated Stray capacitances. This input circuit 
is coupled to the input terminals of the signal 
translating channel through a condenser 37. 
Control electrode 32 of the amplifying triode is 
maintained at substantially ground potential and 
anode electrode 33 thereof is coupled to a tuned 
output circuit. The output circuit is provided by 
a variable inductor 33 resonated by a condenser 
$3, shown in broken-line construction since it 
may be comprised in whole or in part of the in 
herent capacitance of inductor 38 and associated 
stray capacitances. The output circuit of the 
amplifier is coupled through a condenser 40 to 
the input circuit of oscillator-modulator 23. A 
suitable source of Space current, indicated --B, 
is coupled to the anode electrode 33, while a self 
biasing circuit is coupled to cathode element 3. 
The biasing circuit includes a radio-frequency 
choke and a bias resistor A2, by-passed for 
radio-frequency currents by means of a con 
denser 3. Cathode 3 is of the indirectly heat 
ed type, having a heater circuit which consists of 
a bifilar winding 44 coupled to a source of heater 
Woltage, indicated A. 
The Operating potentials applied to the elec 

trode elements of the amplifying section of tube 
30 are Such that this section is operated sub 
stantially above anode current cutoff during op 
erating intervals of normal Wave-signal recep 
tion. Furthermore, the described input circuit 
thereof presents, during Such operating intervals, 
a predetermined impedance at terminals 20, 2 
Which is approximately equal to the terminal im 
pedance of the antenna system i 0, í i and which, 
for this reason, tends to provide a substantial load 
On the transmitting arrangement during operat 
ing intervals of wave-signal transmission, as will 
be more clear hereinafter. 
The receiver airrangement under consideration 

also comprises means including a peak-rectifier 
device exclusive of the defined signal-translating 
channel and responsive to transmitted signals for 
deriving a control effect. The rectifier device is 
provided by the remaining section of duo-triode 
30 comprising electrode elements 59 and 5. 
Electrode 5 f is grounded and electrode 50 serves 
as the anode element of the rectifier. Since the 
cathode 3 is common to the amplifying and rec 
tifying sections of tube 30, the self-biasing ar 
rangement of the amplifier, including resistor 42, 
constitutes means for deriving from the amplify 
ing Section and for applying to the rectifier de 
Vice an amplitude-delay bias. Resistor 42 is se 
lected of such value that the rectifier device is un 
responsive to signals received during normal in 
tervals of Wave-signal reception, ihe load cir 
cuit of the rectifier includes a time-constant cir 
cuit acroSS Which a lumidirectional control poten 
tial, or control effect, is developed. The time-con 
stant circuit comprises a parallel combination of 
a resistor 52 and a condenser 53 and is coupled 
to the anode element of the rectifier device 
through secondary winding 35 of transformer 34, 
35. The rectifier circuit is arranged to have a 
fast charging time constant but a slow discharge 
time constant. In particular, the values of ele 
ments 52 and 53 are selected to cause the dis 
charge time constant to be long With reference to 
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the period corresponding to the carrier compo 
nent of the transmitted signals in order that 
such signals may be peak-rectified. The de 
scribed rectifier device may be considered to be 
eXclusive of the receiver signal-translating chari 
nel in view of the fact that normal signal trans 
lation through the receiver is independent of the 
rectifying Section of tube 3. 
The receiver arrangement also has means for 

utilizing the control effect derived by the rectifier 
device so to vary the terminal impedance of the 
input circuit of amplifier 22 and the signal-trans 
lating channel aS substantially to lessen the lead 
provided by the channel on the transmitting ar 
rangment during operating intervals of Wave-sig 
nal transmission. To this end, a conductor 54 ap 
plies the unidirectional control potential with 
negative polarity to control electrode 32 of an 
plifier 22, biasing the amplifier in the direction of 
anode current cutoff. 
The transmitted signals are applied to the rec 

tifier device with such intensity that the magni 
tude of this control potential is such as to bias 
the amplifier Section of tube 3 substantially to 
anode current cutoff, thereby to effect a maxi 
mum impedance change at input terminals 20, 2 
Of the receiver during intervals of transmission. 
This is accomplished by applying the transmitted 
signals to the rectifier device with greater in 
tensity than such signals are applied to the cath 
ode-driven amplifier. In this connection, it will 
be seen that signals applied to input terminals 
20, 2 of the receiver are applied with a given 
phase and a given intensity to cathode 3 of the 
amplifying section of tube 3 and, since this 
Cathode element is common to both sections of 
tube 30, Such signals are applied with the same 
phase and same intensity to the cathode circuit 
of the rectifier. Transformer 3, 35 provides ad 
ditional means for applying such signals to the 
anode element of the rectifier device, the second 
alry winding 35 being poles so that this last 
named means applies received signals to the 
an Ode element of the rectifier device in phase 
addition. With the Same signals as applied directly 
to the Cathode. 
A coaxial transmission-line section 6 couples 

the receiver arrangement to antenna system (, 
, having a junction with the antenna, transmis 

ision line 2 as indicated at 6i. This coupling ar. 
rangement is effective to apply both received and 
transmitted signals from the antenna, feeder 2 
to the input terminals Of the receiver. Transmis 
Sion-line Section 5 is Selected to have a chara,c- 
teristic impedance corresponding to the terminal 
impedance of the receiver during intervals of 
normal wave-signal reception. So that during such 
intervals the receiver and antenna, System are 
coupled with matched impedances. A portion of 
the inner conductor of transmission line has 
a U-shaped configuration telescopically adjust 
able within a cooperating portion 53 for the pur. 
pose of adjusting the effective electrical length 
of the transmission line. Through this adjust 
ment, the effective electrical length of line 6 is 
established to have Such a value at the operat 
ing frequency of the transmitter that during in 
tervals Of Wave-Sigma tran Smission When the in 
put impedance of the receiver has its modified 
value, transmission-line Section 6 comprises an 
impedance transformer which transforms the re 
ceiver input impedance to a maximum value at 
the junction 6. 
The transmitting arrangement of the radio-lo 

cator System has substantially the same operat 
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ing frequency as the receiver portion. It is rep 
resented by the block diagram 69 and may be of 
any conventional design and construction, pref 
erably including provisions for keyed operation to 
transmit, a pulse-modulated carrier-frequency 
wave signal when keyed into Operation. A 
Schematic circuit representation of a portion of 
the transmitter arrangement is included within 
block 69, showing a preferred method for cou 
pling the transmitter to antenna, System fo, . 
tube of the Schematic circuit, diagram rep 
resents a power tube of the transmitter, Such 
as a power amplifier or Oscillator having a tuned 
output circuit comprising an inductor and a 
tuning conden ser 2. Tuned circuit 7, 82 is se 
lected to be a low-loss circuit and is coupled to 
suitable output terminals 3, is through an in 
ductor 5. Inductors i 4 and 5 are arranged for 
optimun coupling during periods of transmission 
Wien tUlbe ii ) is conductive, but have much great 
er than optimum coupling during intervals of 
Wave-Signa reception When tube ii ) is in a 
quiescent or nonconductive state. The coupling 
is such that this final stage. Of the transmitter 
presents, during periods of transmission, a pre 
determined output in pedance at terminals 3, 

Which corresponds SUbstantially to the ter 
Iniraal in pedance of the antenna. System. During 
periods of Wave-signal reception, however, When 
the degree of coupling between inductors and 
i 5 is materially different, a much different ter 
minal impedance is presented at terminals 3, 4. 

Transmission-line Section copies the trans 
mitter arrangement to junction 6 of the an 
tenna, transmission line 2. Transmission-line 
section i is generally similar to Section 60, hav 
ing a characteristic impedance COrre:SpOnding tO 
the terminal impedance of the transmitter ar 
ragement during intervals of ornal Wave-Sig 
nal transmission for coupling the antenna, System 
thereto With matched impedance. This line also 
includes an adjustable section, coinprising tele 
scoping elements and 8, for adjusting its ef 
fective electrical length. The length is so Se 
lected that at the Operating frequency of the re 
ceiver line section 6 comprises an impedance 
transformer which transforms the modified ter 
minal impedance of the transmitter obtained 
during intervals of normal Wave-signal reception 
When tube is in a quiescent condition to a 
maximum impedance at the antenna, junction 6. 

In considering the operation of the radio-loca 
tor System of Fig. , it Will be aSSunned initially 
that the transmitter arrangement is in its qui 
eScent condition and that the receiver arrange 
nent is conditioned for normal Wave-signal re 
Ception. For the aSSurned conditions, the Output 
terminal irripedance of the transmitter is widely 
different froin the characteristic impedance of 
transinission-line section S and the transmit 
ter has its ninimum loading effect on the re 
ceiver arrangerent. The receiver, On the other 
haid, presentS itS normal input inpedance Which 
corresponds both to the characteristic imped 
aces of trasmission lines S and 2 and the 
terminal impedance of the antenna, System , . 
hS, the amplifying Section of duo-triode 3 is 

Substantially atched to the antenna, System for 
Oaxinum energy transfer therebetween. For 
this condition, the operating characteristic of 
radio-frequency anglifier 22 is represented by 
the full-line curve of Fig. 2, which character 
istic represents the plate current-cathode volt 
age Operating characteristic for the normal grid 
bias ego . It is to be inoted that the abscissa, axis 
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which tends to cause said channel to provide a 
substantial load on said transmitting arrange 
-rrent during operating intervals of wave-signal 
stransmission, means including a rectifier device 
exclusive of said signal-translating channel and 
l'esponsive to said transmitted signals for deliv 
ing-a, control effect, and means for utilizing said 
control effect to bias said electron-discharge 
means substantially to anode current cutoff to 
vary the terminal in pedance of said input cir 
cuit and substantially lessen the load provided 
by Said signal-translating channel on said trans 
mitting arrangement during operating intervals 
of wave-signal transmission. 

7. A Wave-signal receiver arrangement for op 
eration at a predetermined frequency to trans 
late received wave signals and adapted to share 
a common antenna. System with an arrangement 
for transmitting wave signals of a frequency 
which corresponds substantially to said predeter 
mined frequency comprising, a signal-translating 
channel for translating said received signals, a 
cathode-driven selectron-discharge amplifier in 
cluded in Said channel operated substantially 
above anode current cutoff during intervals of 
normal wave-signal reception and having an in 
plit circuit which i presents -a predetermined ter 
minal impedance to said antenna system during 
Such-intervals but which tends to cause said chan 
nel to - provide : a Substantial load on said trans 
mitting arrangement during operating intervals of 
Wave-signal transmission, means including a rec 
tifier device exclusive of said signal-translating 
channel and responsive to said transmitted sig 
nals for deriving a control effect, and means for 
utilizing said control effect to bias said electron 
discharge means substantially to anode current 
cutoff to vary the terminal impedance of said in 
'put circuit and substantially lessen the load pro 
vided by said signal-translating channel on said 
transmitting arrangement during operating in 
tervals of wave-signal transmission. 

8. A wave-signal receiver arrangement for 
Operation at a predetermined frequency to trans 
late received wave-signals and adapted to share 

ja. Common antenna, system with an arrangement 
for transmitting wave signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-trans 
lating. channel for translating sad received sig 
inals, electron-discharge means included in said 
'channel having an input circuit which presents a 
predeternilined terminal impedance to said an 
tenna, system during, operating intervals of nor 
mal Wave-signal reception and which tends to 
cause said channel to provide a substantial load 
on said transmitting arrangement during oper 
ating intervals of wave-signal transmission, 
means including a rectifier device exclusive of 
Said Signal-translating channel and responsive 
to said transmitted signals for fi deriving a "con 
trol effect, means for deriying from Said electron 
discharge means and for applying to said rectifier 
device an amplitude-delay bias such that said 
device is substantially unresponsive to said re 
"ceived: Signals, and means for utilizingª said con 
trol effect so to vary the terminal impedance of 

: Said input circuit as substantially to lessen the 
load provided by said:signal-translating, channel 
on said transmitting arrangeinent during oper 
ating intervals of wave-signal transmission. 
9. A Wave-signal reeeiver arrangement for:0p 

-eration at a predetermined frequency to trans 
late-received Wave signals and adapted to share 
a 'common antenna System with an arrangement 

- 
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for transmitting wave 'signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-trans 
lating Channel for translating Said received sig 

5 nals, electron-discharge means included in said 
channel having an input circuit winich presents 
a predetermined terminal impedance to said an 
tenna, System during operating intervals of nor 
mal wave-signal reception and which tends to 
cause: Said channel to provide a substantial load 

- On said transmitting arrangement during oper 
a tirag intervals of 'Wave-signal transmission, 
means including a rectifier device exclusive of 
saidi : Signal-translating channel and responsive 
to Said transmitted signals for deriving a unidi 
rectional control potential, means for utilizing 
Said control potential to bias said electron-dis 
charge means in the direction of anode current 
cutoff, means for coupling said signal-translat 
ing Channel to Said antenna, system so that said 
received and transmitted signals are applied 
thereto, and means for applying said transmitted 

* Signals to Said rectifier device With Such inten 
sity that the magnitude of said control potential 
is Such as to bias said electron-discharge neans 
Substantially to anode current cutoff and vary the 
terminal impedance of said input, circuit, so as 
substantially to lessen the load provided by said 
signal translating channel on said transmitting 
arrangement during operating intervals of Wave 
signal transmission. 
10. A. Wave-signal receiver arrangement for op 

eration at a predetermined frequency to trans 
iate received Wa We Signals and adapted to sare 

.a. COInnon antenna, System. With an arrangement 
for transmitting wave signals of a frequency 
Which corresponds substantially to said predeter 
mined frequency Comprising, a signal-translat 
ing channel. for translating said received signals, 
election-fcdischarge means included in Said chan 
hel having an input circuit, which presents a pre 
determined terminal impedance to said antenna, 
System during Operating intervals of normal 
Wave-signal reception and which tends to cause 

'45 Said channel to provide a substantial load on 
Said transmitting arrangement during operating 
intervals of wave-signal transmission, means in 
cluding a rectifier device exclusive of said signal 
translating channel and responsive to said trans 

50: miitted: signals for deriving a, º unidirectional con 
trol potential, means for utilizing said control 
potential to bias. Said electron-discharge means 
in the direction of anode current, cutoff, means 
for coupling said signal-translating channel to 

55 said : antenna system so that said received and 
transmitted signals are applied thereto with 
given intensities, and means for applying said 
transmitted signals to Said rectifier device With 
such a greater intensity that, the magnitude of 

60 said control potential is such as to bias Said elec 
tron-discharge means Substantially to anode Cur 
rent; cutoff aid vary the terminal impedance of 
saidinput circuit So as Sübstantially to iesSen the 
load provided by said signal-translating channel 

65 on said transmittingarrangelment during Operat 
ing intervals of Wave-signal transmission. 

11. A Wave-signal receiver arrangement for OP 
eration at a predetermined frequency to trails 
late received wave signals and adapted to share 

to a common antenna System with an arrangement 
for transmitting Wave signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-trans 
lating i channel for translating Said received sig 

75 nails, electron-discharge means included in Said 
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channel having an input circuit which presents 
a predetermined terminal impedance to said an 
tenna, system during operating intervals of nor 
mal Wave-signal reception and which tends to 
cause said channel to provide a substantial load 
On Said transmitting arrangemeint during operat 
ing intervals of Wave-signal transmission, means 
including a rectifier device exclusive of said sig 
nal-translating channel and responsive to said 
transimitted signals for deriving a unidirectional 
control potential, means for utilizing said con 
trol potential to bias said electron-discharge 
means in the direction of anode current cutoff, 
means for coupling said signal-translating chan 
nel to said antenna System So that said received 
and transmitted signals are applied thereto with 
a given phase and given intensities and for ap 
plying said transmitted signals to said rectifier 
device with substantially the same phase and in 
tensity, and additional means for applying said 
transmitted signals with a predetermined inten 
sity to Said rectifier device in phase addition with 
said last-named means so that the magnitude 
of Said Control potential is such as to bias said 
electron-discharge means to anode current cut 
off and vary the terminal impedance of said in 
put circuit So as substantially to lessen the load 
pl"Ovided by said signal-translating channel on 
Said transmitting arrangement during operating 
intervals of wave-signal transmission. 

12. A Wave-signal receiver arrangement for op 
eration at a predetermined frequency to trans 
late received wave signals and adapted to share 
a common antenna System with an arrangement 
for transmitting wave signals of a frequency 
which corresponds substantially to said predeter 
mined frequency comprising, a signal-translating 
channel for translating said received signals, a 
cathode-driven electron-discharge means includ 
ed in Said channel operated substantially above 
anode current cutoff during intervals of normal 
Wave-signal reception and having an input cir 
Cuit Which presents a predetermined terminal 
impedance to said antenna system during such 
intervals but which tends to cause said chan- 4 
nel to provide a substantial load on said trans 
mitting arrangement during operating intervals 
of Wave-signal transmission, means including a 
rectifier device having a cathode element in com 
mon With Said electron-discharge means and ef 
fectively exclusive of said signal-translating chan 
nel for responding to said transmitted signals to 
derive a unidirectional control potential, means 
for utilizing said control potential to bias said 
electron-discharge device in the direction of anode 
current cutoff, means for coupling said channel 
to said antenna System and for applying said re 
ceived and transmitted signals with a given phase 
and given intensities to said common cathode 
element of Said electron-discharge means and 
Said rectifier device, and additional means for 
applying said transmitted signals with a prede 
termined intensity to said rectifier device in phase 
addition. With said last-named means so that the 
magnitude of said control potential is such as to 
bias Said electron-discharge means substantially 
to anode current cutoff and vary the terminal 
impedance of Said input circuit so as substantially 
to lessen the load provided by said signal-trans. 
lating channel on said transmitting arrangement 7 
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during Operating intervals of wave-signal trans- . 
aiSSion. 
13. A wave-signal receiver arrangement for op 

eration at a predetermined frequency to trans 
late received Wave signals and adapted to share 

14 
a common antenna system with an arrangement 
for transmitting Wave signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-translat 
ing channel for translating said received signals, 
a cathode-driven electron-discharge in eans in 
cluded in said channel operated substantially 
above anode current cutoff during intervals of 
normal wave-signal reception and having an in 
put circuit which presents a predetermined ter 
minal impedance to said antenna, system during 
such intervals but which tends to cause said chan 
nel to provide a substantial load on said trans mitting arrangement during Operating intervals 
of Wave-signal transmission, means including a 
rectifier device having a cathode element in con 
non With said electron-discharge means and an 
anode element and being effectively exclusive of 
said Signal-translating channel for responding to 
said transmitted Signals to derive a unidirectional 
control potential, means included in said input 
circuit for applying an amplitude-delay bias to 
said rectifier device such that said device is sub 
stantially unresponsive to said received signals, 
means for utilizing said control potential to bias 
said electron-discharge means in the direction of 
anode current cutoff, means for coupling said 
channel to said antenna system and for applying 
Said received and transmitted signals with a given 
phase and given intensities to said common cath 
Ode element of Said electron-discharge ineans 
and said rectifier device, and additional means 
for applying said transmitted signals with a pre 
determined intensity to said anode element of 
said rectifier device in phase addition. With said 
last-named means so that the magnitude of said 
control potential is such as to bias said electron 
discharge means to anode current cutoff and 
vary the terminal impedance of said input cir 
Cuit So as substantially to lessen the load pro 
Vided by Said signal-translating channel on said 
transmitting arrangement during operating in 
tervals of Wave-signal transmission. 

14. A Wave-signal receiver arrangement for op 
eration at a predetermined frequency to trans 
late received wave signals and adapted to share 
a COmnon antenna System with an arrangement 
for transmitting wave signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-trans 
lating channel for translating said received sig 
inals, electron-discharge means included in said 
channel having an input circuit which presents 
a predetermined terminal impedance to said an 
tenna, System during operating intervals of nor 
inal Wave-signal reception and which tends to 
CauSe Said channel to provide a substantial load 
On Said transmitting arrangement during oper 
ating intervals of wave-signal transmission, 
means including a rectifier device exclusive of said 
signal-translating channel and responsive to said 
transmitted signals for deriving a unidirectional 
control potential, means for utilizing said con 
trol potential to bias said electron-discharge de 
vice in the direction of anode current cutoff, 
means for coupling said channel to said antenna, 
System so that said received and transmitted sig 
inals are applied thereto with a given phase and 
given intensities and for applying said transmit 
ted signals to said rectifier device with substan 
tially the same phase and intensity, and addi 
tional means coupled to said channel for apply 
ing said transmitted signals with a predeter 
mined intensity to said rectifier device in phase 
addition. With said last-named means so that the 
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magnitude of said control potential is such as to 
bias said electron-discharge means to anode Cur 
rent cutoff and vary the terminal impedance of 
said input circuit so as substantially to lessen 
the load provided by said siginal-translating chan- . 
nel on said transmitting arrangement during Op 
erating intervals of wave-signal transmission. 

15. A Wave-signal receiver arrangement for OP 
eration at a predetermined frequency to trans 
late received wave signals and adapted to share 
a common antenna. Systern With an arrangement 
for transmitting wave signals of a frequency 
which corresponds substantially to said prede 
termined frequency comprising, a signal-trans 
lating channel hawing an input circuit which pre 
Sents a predetermined terminal impedance to said 
antenna, System during Operating intervals of nor 
mal Wave-signal reception and which tends to 
provide a substantial load on said transmitting 
arrangerneat during operating intervals of Wave 
signal transmission, means including a rectifier 
device exclusive of said signal-translating chan 
nel and responsive to said transmitted signals fer 
deriving a control effect, means for utilizing said 
Control effect to cause said input, circuit to have a 
modified terminal impedance during operating 
intervals of wave-signal transmission, and an ad 
justable transmission-line section having a chair 
acteristic impedance corresponding to said pre 
determined terminal impedance for coupling said 
Signal-translating channel to said antenna sys 
ten. With substantial impedance matching dur 
ing intervals of Wave-signal reception and hav 
ing Such an effective electrical length at a fre 
quency corresponding to the operating frequency 
of Said transmitting arrangement as to comprise 
an impedance transformer for substantially less 
ening the load provided by said signal-translating 
Channel Gil Said transmitting arrangement dur 
ing operating intervals of wave-signal transmis 
Šion. 

16. Awave-signal receiver arrangement for op 
eration at a predetermined frequency to trans 
late received Wave signals and adapted to share 
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16 
a common antenna, system having a predeter 
mined terminal impedance at Said predetermined 
frequency with an arrangement for transmit 
ting wave signals of a frequency which corre 
sponds substantially to said predetermined fre 
quency comprising, a signal-translating channel 
having an input, circuit which presents to said 
antenna, System during operating intervals of nor 
mal wave-signal reception a terminal impedance 
approximately equal to said predetermined in 
pedance and which tends to provide a substan 
tial load on Said transmitting arrangement dur 
ing Operating interWalls of Wave-Signal transmis 
sion, means including a rectifier device exclusive 
of said signal-translating channel and responsive 
to said transmitted Signals for deriving a control 
effect, means for utilizing said control effect to 
cause said input circuit to have a modified ter 
minal impedance during operating intervals of 
WaVe-Signal transmission, and an adjustable 
transmission-line Section having a characteristic 
in pedance corresponding to said predetermined 
in pedance for coupling said signal-translating 
channel to said antenna system with substantial 
impedance matching during intervals of wave-sig 
nal reception and having such an effective electri 
callength at a frequency corresponding to the op 
erating frequency of said transmitting arrange 
ment as to comprise an impedance transformer 
for substantially lessening the load provided by 
Said signal-transiating channel on said transmit 
ting arrangement during operating intervals of 
Wave-signal transnission. 

HAROLD A. WHEELER 
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