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Radar Circuits
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MULTICHANNEL MONITOR-Automatically de­
tects single signal coming from large number
of separate sources and identifies source, as
required in doppler radar sets that must
search bank of sharp filters placed side by
side, to detect target, while antenna scans
field of search. Positive signal reaching de­
tector is amplified to drive Miller integrator
Vl-V2. As VI goes negative, it disconnects
one channel at a time (by driving its dis­
connecting diode. Dl below 0 v) until live
channel is reached. Detector output is then
cut off, and Cl stores level at which dis­
connect occurred.-R. Kronlage, Monitoring
Multiple Inputs Simultaneously, Electronics,
32:35, p 50-51.
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VTVM
Enforce Traffic Laws, Electronics, 32:10, p
48-49.

EXPANDER
RADAR SPEED METER-Translates doppler or
difference frequency between transmitted and
received frequencies into mph and displays

545
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SIGNAL INPUT I

10~H 390K 820
DELAY LINE AMPLIFIER FOR CLUTTER SIMU­
LATOR-Used with ultrasonic delay line and
30-Mc Gaussian noise source to simulate ac­
tual clutter received during consecutive radar
sweeps. Input 1 is amplified version of de­
lay line output signal, which is added to
noise input 2 in common plate load of V1
and V2, for amplification by V3. These three
tubes together with tuned input to delay
line form staggered Butterworth triple cen­
tered on 30 Me, with half-power band­
width of 2.75 Me. Third input permits in­
sertion of pulse for precise synchronizing
to repetition frequency of clutter simulator.
-J. Atkin, H. J. Bikel, and M. Weiss, Realis­
tic Simulation of Radar Clutter, Electron;c.,
32:39, p 78-81.
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Checking Jitter in Moving Target Radar, Elec­
tron;cs, 32:29, p 56-58.

1001'1500

vides visible indication of amount of iitter, as
measure of mti system capability.-C. Clark,
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COHO JITTER MONITOR-Automatically moni­
tors coherent oscillator frequency and pro-
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TWO-DIMENSIONAL TARGET SIMULATOR­
Two signals, one representing angular posi­
tion of target and the other angular posi­
tion of radar antenna, are fed to azimuth
coincidence circuit. When signals coincide, in­
dicating that antenna is pointing at target,
delayed pulses representing a target are
passed to radar ppi by azimuth gating dr­
cuit.-J. I. Leskinen, Four Ways to Simulate
Radar Targets, Eledroni(S, 31 :23, p 82-86.

AZIMUTH COINCIDENCE AZIMUTH GATING

TARGETPIP
TO RADAR
INDICATOR

-150V
REG

TIME DELAYED
RANGE PULSES

NARROW.BAND RADAR AMPLIFIER-Twin-tee
feedback loop tuned to modulating frequency
between 60 and 400 cps is used with video
crystal and chopper of low-cost CaW radar re­
ceiver. Minimum detectable level is -55
dbm.-R. Fleming, Modulation Techniques Cut
Radar Cost, Electronics, 35 :35, p 56-58.

39.uH

lator has good free-running stability and is
easily locked in phase with 3G-Mc input
pulse.-J. B. Theiss, More Target Data with
Sideband Coherent Radar, Electronics, 36:3,
p 40-43.

560

1,200

reference voltage for analyzing doppler re­
turn from targets. Other stages are ampli­
fiers. Oscillator tank is 11-C1-C2. This oscil-

1,200

+105V _-.rYY-Y'--.-..ry-'YY"'~~---6---_--r"'<~~ +- --ryy-'Y'- ___

SSB COHERENT RADAR OSCillATOR-Phase
information of each transmitted pulse is
stored in coherent oscillator V3 for use as
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250-KW MODULATOR-Ten silicon diodes re­
place five vacuum tubes in artificial line­
type modulator for airborne radar operating
at peak power of 250 kw.-M. G. Gray,
Using Silicon Diodes in Radar Modulators,
Electronics, 32:24, p 70-72.

RADAR POWER AMPLIFIER-Handles pulses in
range of 100 to 500 microsec at 2.2 Me.
Class B final stage Q2 delivers 105 w to pi
loading network serving as 51-ohm load.-S.
Horowitz and L. Humphrey, Satellite Sounder
and Telemeter Chart Ionosphere Electron Den­
sity, Electronics, 34:25, p 50-53.
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tremely fast rise and fall times. Delay sta­
bility gives range accuracy of 1 yard.-L.
Diven, Solid-Stage Modulator Feeds Subminia­
ture Transponder, Electronics, 33:27, p
48-51.

I(a)( 1,000

RADAR TRANSPONDER-Used in missiles for
tracking during test flring on range. Semi­
conductor modulator minimizes power drain
and thereby reduces heating in transponder,
while providing r-f output pulse ~aving ex-
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RADAR CIRCUITS 549

HYBRID 30-MC I-F-Bandwidth is 6 Me, noise
figure is below 2.5 db, and gain is enough to
give 1 v peak-to-peak noise output into
1,00o-ohm load when using two transistor­
ized video stages following the five transis­
torized i-f gain stages.-J. Scott, D. Randise,
and R. P. Lukacovic, Portable Radar Traces
Battlefield Deployment, Electronics, 33:12, p
67-70.

LOW NOISE
PREAMP

3.300pF T IK
3.300 pF TL. t--_____

K;XIOOO

THREE OF FIVE l-F
AMPL STAGES

DISTANCE-MARK GENERATOR-Uses switched
Hartley oscillator, pentode amplifler-shaper,
and series-triggered blocking oscillator to
generate 20-mile distance marks in airborne
search radar.-NBS, "Handbook Preferred Cir­
cuits Navy Aeronautical Electronic Equip.
ment," Vol. 1, Electron Tube Circuits, 1963,
p N8-2.

SWEEP GENERATOR-Accepts pulse from
monostable mvbr and generates signal for
sweep resolver of ppi radar. Voltage rises
at constant rate during mono off time, and
is held at zero during on time. Cascaded
emitter-fellewer Q7-Q8 provides impedance
match to output. Q9-Ql0-Qll provide re­
quired power for sweep resolver while pre­
venting thermal runaway at normal tempera­
tures.-C. E. Veazie, Transistorized Radar
Sweeps Circuits Using Low Power, Electronics,
32 :26, p 46-47.
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YOKE DRIVER-Used to clamp sweep signal
voltage to reference voltage during clamping
time at end of sweep, while removing clamp
during sweep. Diodes Dl-D2 and D3-D4, con­
nected in opposite polarity to each signal
line, serve as clamp circuit .-C. E. Veazie,
Transistorized Radar Sweep Circuits Using
Low Power, Electronics, 32:26, p 46-47.

TIMING PULSE SHAPER-Monostable mvbr
converts timing signal to narrow pulse whose
width is accurately controlled by R-C net­
work. Use of emitter-follower Q4 between
triggered transistor Q3 and R-C network
assures fast rise and fall times.-C. E. Veazie,
Transistorized Radar Sweep Circuits Using
Low Power, Electronics, 32:26, p 46-47. +12V

10K 470

jJ.JLF IN457
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lOOK
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GATE
IN

...L o.,
470

410

470
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__--..---J<VVI_+ 300 V
470 68 k

-300Y
R3 - 2.2 MEG

SINE
UI

lOOK 5001< 1001< 500K lOOK 500K
k I X 1,000

COSINE-SQUARED PULSE GENERATOR-Gen­
erates pulse whose width is half the dura­
tion of one input sine-wave cycle. Cosine-

squared pulse output is fed into balanced
modulator in coniunction with 30·Mc signal,
and resulting burst is used as input to syn-

chrodyne klystron.-K. H. Chase and J. L.
Pierzga, Reducing Mutual Radar Interference,
Electronics, 32:28, p 39-43.
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t
OUTPUT

~

ARBITRARY THREASHOLO

2.21<

INPUT4tI~
OUTPUT~

LOG AMPLIFIER-Has highly linear logarith- log of peak r-f pulse pc-wer.-Logarithmic
mic output over 30-db dynamic rang'e. Used Amplifier for Radar Signals, "Electronic Cir-
in obtaining antenna patterns on operating cuit Design Handbook," Mactier Pub. Corp.,
radar system. Output current is directly pro- N.Y., 1965, P 107.
portional to pulse repetition frequency and

PULSE-FORMING NETWORK

FAR-END-OF-LiNE MODULATOR CLIPPER-In
variation of diode modulator, clipper diodes
09 and 010 are connected to far end of
pulse-forming network, for improved perform­
ance. Choke L in plate circuit of thyratron
limits rate of rise of thyratron current.-M. G.
Gray, Using Silicon Diodes in Radar Modula­
tors, Electronics, 32:24, p 70-72.

+24 V--.....--.....--------l.__--....----......-..., l( a X1,000

750

OUTPUT
STAGE

sates for poor bass response of human ear,
permitting detection of slow-moving targets
such as walking man.-J. Scott, D. Randise,
and R. P. Lukacovic, Portable Radar Traces
Battlefield Deployment, Electron;cs, 33:12, p
67-70.

radar. RLC unit is switched to change mark
spacing.-NBS, IIHandbook Preferred Circuits
Navy Aeronautical Electronic Equipment," Vol.
1, EI,ctron Tube Circuits, 1963, p N8-1.

"

2.2 K

22
K

2K

ZK

0.1

AUDIO 330K
INPUT

--L 10

DISTANCE-MARK GENERATOR-Uses switched
Hartley oscillator, mvbr-type trigger shaper,
and parallel-triggered blocking oscillator to
generate distance marks in airborne search

~O.47

FILTER AMPL
NETWORKS STAGES

STRONG-NOISE-SUPPRESSING AUDIO AMPLI­
FIER-Feedback circuit limits amplitude of
low-frequency signals such as those produced
by wind-moved tree branches, to prevent
masking vehicular target signals in portable
doppler radar. Low-pass flltering compen-

5V4

VARIABLE SWEEP LENGTH-Operates with
sweep lengths varying by factor of 8 to 1.
Supplies 1,100 v at 160 ma for 0.5-mile range
and 400 v at 270 ma for 4-mile range.­
R. F. P. Smith, Airport Radar Has High Res­
olution, Electron;cs, 32:14, p 64-69.
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OS CILLATOR
VOLTAGE
CONTROL

1,700 CPS
SQUARE WAVE
OSCILLATOR

DRIVER PULSE
FORM ING
NETWORK

HIGH-POWER PULSE GENERATOR-Power
transistors and saturable transformers serve
in place of hydrogen thyratrons for generat­
ing pulses with I-megawatt peak power for
sonar and radar. Low-voltage capacitor is
first charged to voltage that is regulated on
pulse-to-pulse basis rather than from regu­
lated supply. Capacitor is then discharged
through saturable step-up transformer L1 to
charge high.voltage capacitor, which in turn
is discharged through magnetron load.-R. T.
Maguire, SCR'. to Pulse Radar, Electronics,
37:3, p 14-15.

DISTANCE·MARK GENERATOR-Uses switched
Hartley oscillator, pentode amplifler-shaper,
and series-triggered blocking oscillator to
generate I-mile distance marks in airborne
search radar. Frequency dividers are used
for 10- and 2o-mile marks.-NBS, IIHandbook
Preferred Circuits Navy Aeronautical Elec­
tronic Equipment,1I Vol. 1, Electron Tube
Circuits, 1963, p N8-2.

I.~K

Radar Interference, Electronics, 32:28, p
39-43.

3.6
K

1001C

0 .01

-------IV\~----.....-~_t~

developed by gating circuits. Gives marked
improvement in acquisition capability.-K. H.
Chase and J. L. Pierzga, Reducing Mutual

0.5

3.61<
-150 V -----J'V'twI\--..-4-+-------~~----__f------=~----"VV'~---....

+150 V----...........~---~~....---_"'4~-..........-----..........----~p_---...,.~p_----_,

PULSE·WIDTH DISCRIMINATOR-Cuts scanning
loss from interfering radars in half, by blank­
ing video signal only if it falls within notch

8
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220

DM
OUT

DISTANCE-MARK GENERATOR-Uses switched
Hartley oscillator, amplifier-shaper, and par­
allel-triggered blocking oscillator to generate
distance marks for 10 and 40 miles in air­
borne search radar.-NBS, "Handbook Pre­
ferred Circuits Navy Aeronautical Electronic
Equipment,1I Vol. 1, Eledron Tube Circuits,
1963, p N8-3.

DISTANCE.MARK GENERATOR-Uses switched
Hartley oscillator, gated-beam amplifier­
shaper, and series-triggered blocking oscilla­
tor to generate distance marks for 2, 5, and
and 25 miles in airborne search radar.-NBS,
"Hendbeek Preferred Circuits Navy Aeronau­
tical Electronic Equipment,1I Vol. 1, Eledron
Tube Circuits, 1963, p N8-3.

NOTE:
01 -052H101

VIDEO SWITCH-Used to either pass or blank
out video signals going to ppi visual display.
Blanking gate input pulse is applied to switch

if video fails to identify itself as signal from
associated radar set.-L. Turf, Video Switch
for Radar, EEE, 11:2, p 24-25.

1(=X 1,000

18K

+8 GATE
TO

rJt--+-- COINCIDENCE
DIODES

-=- +120V

BINARY
AMPL

Beach, Coincidence Diodes Gate Electronic
Switch, Eledron;cs, 32:8, p 66-68.

-78V

BISTABLE
MULTIVIBRATOR

-5av

markers on ppi. Coincidence of binary volt­
ages supplies gating signals for switch.-J. B.

953

INPUT PULSE -4------+--------...

BINARY
AMPL

+120V

TO
A
GATE

TO
COINCIDENCE
DIODES 953

-8 GATE

TO
-c - ....--...----------------
GATE

ELECTRONIC SWITCH FOR RADAR INDICA­
TOR-Used to produce aircraft identification
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OSCILLATOR 1,700 CPS
VOLTAGE SQUARE WAVE
CONTROL OSCILLATOR

68

100

DRIVER MAGNETIC
DISCHARGE
NETWORK

+20V

+20V

PULSE
FORMING
NETWORK

0.001-

500

MAGNETRON LOADU115V.A-C

5 V, A-C
0.001

RADAR PULSER-Magnetic discharge and
pulse shaping networks are used instead of
thyratrons or vacuum-tube amplifiers to re­
duce size and weight while increasing re­
liability.-A. Krinitz, Using Magnetic Circuits
to Pulse Radar Sets, Electron;cs, 32:27, p
42-43.

/

TUBE I TUBE 2 TUBE 14

PULSED DISTRIBUTED AMPLIFIER-Gives 20%
bandwidth centered on 200 Mc. Used as out­
put stage of moderate-power ' ra da r, final
drive of high-power drive, and for high-level
pulse amplification.-S. K. Meads, How to De­
sign Pulsed Distributed Amplifle-", Electron;cs,
32: 12, p 56-58.

SCREEN ELECTRODES BYPASSED TO GROUND FOR
150 R-F BY CAPAC ITORS BUILT INTO SOCKETS

CI IS FOUR IPOO/l-p.,F CAPACITORS IN PARALLEL

Lp=O.15p.,H

Lg IS INDUCTANCE OF COPPER STRIP I IN.WIDE

AND 3 IN. LONG

PLATE MOD OUT APPLIED AT A

SCREEN MOD OUT APPLIED AT 8

A

B---...,

N=10
HARD-TUBE MODULATOR-Supplies 0.02­
microsec 180-kw modulating pulses at prf of
14,400 pps. Hard tube is used because hy­
drogen thyratron of adequate power-han­
dling capability would not deionize rapidly
enough at this prf.-R. F. P. Smith, Airport
Radar Has High Resolution, Electronics, 32:14,
p 64-69.

TIMING PULSE GATE CONTROL BINARY
GATE CONTROL
VOLTAGE +180V REG

tl80V

GilA

-lGV

GilA

':' 5965
I-Me

RINGER
8 ADDER
TO AMPL

ANDSCHMITT

10C

47 TRIGGER
F 7-45~F'

I-MC
RINGER ADJ

modulation and for calibrating delay lines.
-D. Broderick, D. Hartke, and M. Willrodt,
Precision Generator for Radar Range Calibra­
tion, Electronics, 32:14, p 58-60.

PULSED CRYSTAL OSCI LLATOR

r-------------...------+------~4'\1170~- +~8EOGV

r+---+-----....--. 8O~

between steps. Crystal-controlled oscillator
and fast preset counters reduce time-delay
errors. Useful in calibrating radar and loran
timing circuits, oscilloscopes, and marker gen­
erators, as well as for precision pulse code

470K 1,800
82K

START IN
LOCKOUT
GATE CONT ----=--+-..:------........,
VOLTAGE

VARIABLE TIME-INTERVAL STANDARD-Pro­
duces two delayed pulses for establishing
accurate time intervals from 1 to 10,000
microsec. Delays are adiustable in l-micro­
sec increments, with continuous interpolation

10
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-;:- 6.3VA-C
BLOCKI NG-OSCILLATOR MODULATOR-High
permeability of ferrite-core transformer al­
lows use of few coil turns, keeping capaci­
tance at minimum so nerrew pulses are pro­
duced.-C. D. Hardin and J. Salerno, Miniature
X-Band Radar Has High Resolution, Elec­
tronics, 32:5, p 48-51.

1

lOOK

20K

500V D-C TO MAGNETRON,.-, +U5OY no

DISTANCE-MARK GENERATOR-Uses switched
Hartley oscillator, mvbr-type trigger shaper,
and parallel-triggered blocking oscillator to
generate 1.67-mile distance marks in air­
borne search radar. Blocking-oscillator fre­
quency dividers are used to get 5- and 10­
mile marks.-NBS, "Handbook Preferred
Circuits Navy Aeronautical Electronic Equip­
ment," Vol. 1, Electron Tube Circuits, 1963,
p N8-2.

+!OOV
I+IIOY

DISTANCE.MARK GENERATOR-Uses switched
Hartley oscillator, monostable m'ybr-type trig.
ger shaper, and parallel-triggered blo&ing
oscillator to generate distance marks for 2,
5, and 25 miles in airborne search radar.
RLC unit is switched to change mark spacing.
-NBS, "Handbook Preferred Circuits Navy
Aeronautical Electronic Equipment," Vol. I,
Electron Tube Circuits, 1963, p N8-1.

41K

0.01

1M~
'OK

200K

.oop'p.s.
ADJUST

-250V

PRF GENERATOR-Blocking oscillator operates
in range of 200 to 2,000 pps, as rridar repe­
titi"n-rate generator having frequency sta­
bility of about 5%.-NBS, "Handbook Pre­
ferred Circuits Navy Aeronautical Electronic
Equipment," Vol. 1, Electron Tube Circuits,
1963, p N5-2.

CARRIER FREQ ADJ

'-------
NARROW-BAND BALANCED MODULATOR-
Yields two sidebands and carrier while bal­
ancing out original video signal. Gang
switch permits use of six different carrier

68K

50K

TO SYNC
PULSE-= GEN

frequencies if sufficient telephone-line band­
width is available. Sideband filters remove
upper sideband and part of carrier to provide
vestigial sideband operation.-H. W. Gates

+300V
D-C

39K

MOD -=
OUT
TO
SIDEBAND

-';;"-~~~I~~" '--- FILTER

and A. G. Gatfleld, Scan Converter Aids
Phone-Line Radar Relay, Eledron;cs, 32:16,
P 48-51.
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12AT7
Vl

r­
o
o
<.til
o
z

(2)

+250V

y
250
p.p.F

-1
TRIGGER FROM
LONG DELAY UNIT

DOUBLE-PULSE GENERATOR-Used in re­
sponder-interrogator range computer to pro­
duce pair of 15-microsec-wide pulses spaced
30 microsec. Monostable mvbr receives two
triggers, one through 30-microsec delay line,
and produces 15-microsec pulse for each
trigger received.-H. Vantine, Jr., and E. C.
Johnson, Modified Transceivers Compute Dis­
tance, Electron;cs, 31 :37, p 94-98.

200VDC

of short-pulse radar system.-C. D. Hardin
and J. Salerno, Miniature X-Band Radar Has
High Resolution, Electron;cs, 32:5, p 48-51.

OSC
AND

CONTROL

AMP

INPUT
FROM
MIXER

KLYSTRON SERVO-Simple three-tube mode­
centering servo is only control required for
local-oscillator klystron in wide-band receiver

DIFFER­
ENT1ATOR

RELAXATlON THYRATRON
OSC SWITCH

CHARGING
C'RCUIT

HOLDING
+300 V OlOOE

lN547

PULSED X-BAND MAGNETRON-DifFerentiator
forms sharp 2-microsec pulse at trailing edge
of each sawtooth waveform generated by
R-C charging circuit and Shockley pnpn diode.
Pulse triggers thyratron to discharge pulse­
forming network, and new pulse is stepped
up to 4,500 v by pulse transformer for mag­
netron.-J. Scou, D. Randise, and R. P. Luka­
covic, Portable Radar Traces Battlefield De­
ployment, Electron;cs, 33:12, p 67-70.

PULSE FORMING
NETWORK

PULSE
TRANSFORMER

i25V

I(:aX 1,000

FLYBACIf' BLANKING-Amplifies blanking
pulse from monostable mvbr sweep circuit
to level required for blanking crt screen. Q26,
normally nonconducting, is driven to satura­
tion by blanking pulse, thereby applying
high negative voltage to crt control grid.­
C. E. Veazie, Transistorized Radar Sweep Cir­
cuits Using Low Power, Electron;cs, 32 :26,
p 46-47.

TO
SCAN
CONY
TUBE

~~~~~ V6B
SELECTOR 1/2 12AT7

TO POSITIVE
LINE-SWEEP

GENK=X 1,000
1.-----------4 +- +-__...... -+ ......__ -150V D-C-300V D-C

LINE SWEEP GENERATOR FOR ENCODER-Cir­
cuit is basically negative-feedback linearized
R-C sawtooth generator in which charging
voltage is held constant while negative end

of sweep-forming capacitor is driven nega­
tive. Amplifier V8-V9A-Vl0A is direct-cou­
pled throughout. Loop-stabilizing networks
pass high-frequency components.-H. W.

Gates and A. G. Gatfleld, Scan Converter
Aids Phone-Line Radar Relay, Electron;cs,
32:16, p 48-51.
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BOXCAR DETECTOR-Diodes conduct during
range gate interval of 0.2 microsec in porta­
ble doppler radar, to connect video signal to
filter circuit.-J. Scott, D. Randise, and R. P.
Lukacovic, Portable Radar Traces BaHlefield
Deployment, Electronics, 33:12, p 67-70.

+24V
5.IK

AUDIO

22K

2N338

-zov

OOU8LE
EMITTE"

FOLLOWER

l(eX 1,000IPOOpf

FILTERING a
STRETCHING

CIRCUIT
.-+tJI....---, 81POL AR

DIODE
.--'V'rv-...... SWITCH

33K

T
10

- l OV VIDEO
BLOCKING

OSC

0.01

+24V

101C

+300V

-300

PRF GENERATOR-Blocking oscillator operates
in range of 200 to 2,000 pps, as radar rep­
etition-rate generator having frequency sta­
bility of about 5%. Has positive grid return,
although this may decrease frequency stabil­
ity if heater voltage drops below rated value.
-NBS, "Handbook Preferred Circuits Navy
Aeronautical Electronic Equipment," Vol. 1,
Electron Tube Circuits, 1963, p N5-2.

8200

+15011

fur......,..
1..DM SPACING

UIK,

2.7K

0.47

+25 V-.JV'or'r-......

TO YOKE
L- DRIVER

r----+-JVV'v-- -25 V

GATED CLAMP FOR PPI SWEEP-Uses mono­
stable mvbr signal to generate reference
level for yoke driver.- C. E. Veazie, Transis­
torized Radar Sweep Circuits Using Low
Power, Eledron;cs, 32:26, p 46-47.

+25V

. DISTANCE-MARK GENERATOR-Uses switched
Hartley oscillator, mvbr-type .trigger shaper,
and parallel-triggered blocking oscillator to
generate distance marks for 2, 5, and 25
miles in airborne search radar. RLC unit is
switched to change mark spacing.-NBS,
"Handbook Preferred Circuits Navy Aeronau­
tical Electronic Equipment," Vol. 1, Electron
Tube Circuits, 1963, p N8-2.
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