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NAVIGATION RADAR

GENERAL

The AN/APN-59B Radar system provides a visual indication of cities,
landmarks, shorelines, islands, and ships in the form of an electronic map
of the earth's surface below the aircraft. The radar also provides weather
warning for plotting cloud formations and weather disturbances and may be
used to interrogate ground beacon (RACON) stations as an additional aid to
navigation. All information is presented on display indicators at the pilot's
and navigator's stations.
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AIRCRAFT INSTALLATION

The basic system consists of a Receiver-Transmitter (RT) unit, antenna, sta-
bilization data generator (gyro), Electronic Control Amplifier (ECA), radar set
control, synchronizer control, two indicators, two indicator power supply units,
‘two fans, and two radar Junction (J) boxes. Auxiliary components include an
antenna control, electronic marker generator, iso-echo control, and a generator
control. The antenna, stabilization data generator, ECA, and No. 2 J boxare
in the radome. The radome is hinged to permit easy access to these units. The
control panels and one indicator are at the navigator's station, while the ISO-
ECHO control and the second indicator are on the glare shield above the main in-
strument panel. The synchronizer unit, marker generator unit, and both indi-
cator power supplies are in the center avionics equipment rack. The No. |l
radar J box is located approximately three feet forward of the center avionics
equipment rack.

Aircraft power required for system operation is supplied through circuit break-
ers on the avionics circuit breaker panel above the navigator's station. Power
required is 115 volts AC,from the A-C navigation bus No. 1, 115 volts, AC from
the A-C_avionics bus No. 1, and 28 volts, DC from the main D-C avionics bus
No. L. :

Components of the system are shown in the cabling illustration. Each component
is designated by the short name normally used by maintenance personnel. The

J boxes are part of the aircraft installation, and provide test poinis as well as
interface of the units. Coaxial cables are used for signals such as Video, Main
Trigger, and Sweep. A waveguide connects the RT unit to the antenna. A radar
pressurization system makes the radar system independent of fiuctuations in
atmospheric pressure caused by changes in altitude. The system maintains sea
level pressure in the RT unit and waveguide to prevent corona acd arcing.

SYSTEM OPERATION

The radar system transmits and receives RF energy pulses at a nominal fre-
quency of 2375 megahertz (MHz). The system transmits a pulse of energy aed
waits to receive echo signals, then transmits another pulse and again waits for
echo signals. This transmit and receive cycle (pulse repetition frequency) is
repeated many times a second. If the transmitted wave strikes the ground, some
of the energy is reflected back to the receiver. If the ground area is large and
irregular, a strong echo results. If the area is small or flat, the reflected energy
is small and the echo is weak. Since radio waves travel at the speed of light
(approximately 162, 000 nautical miles per second), there is an extremely short
time between transmission and reception. It is possible to measure elapsed time
in millionths of a second (microseconds). The time multiplied by velocity of the
RF energy provides distance of the displayed signals.
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The directional characteristics of the radar antenna provide azimuth angle in-
formation. The directional antenna transmits and receives energy in a narrow,
sharply defined beam. Therefore, when an echo is received, the direction of the
target is determined by the direction of the antenna,

Echo signals are displayed on a Cathode Ray Tube (CRT) in each indicator. For
each transmission, an electron beam produces a narrow trace of light on the tube.
The trace starts from the tube center and moves to the edge in a straight line.
The time required for the sweep to move from CRT center fo edge is determined
by the range selected for the system. Radio energy travels one nautical mile in
6.18 microseconds (us). - Since the energy travels out and back (round trip), the
time required to receive an echo from a target one mile away is 12.36 us (2 x
6.18 us). Therefore, if the selected range of the system is 50 nautical miles,

the time required for the sweep to move across the face of the CRT would be 613
ms (50 x 12.36 us).
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Since the trace starts when transmission occurs, traces or sweeps appear at the
Pulse Repetition Frequency (PRF) of the system. As the antenna rotates, the
indicator sweep follows the antenna azimuth change. Thus, the series of sweeps
represent pulses of energy sent out successively as the antenna rotates. The re-
turning echo signals are applied to the CRT grid and intensity-modulate the CRT
beéam. In this way, a brightly illuminated map effect of the area covered by the
radar beam is displayed. This method of displaying radar information is called
a Plan Position Indicator (PPI) presentation.

Range markers are also generated and displayed on the indicator, along with the
received echo signals, to give a better indication of distance. The information
used to determine sweep lengths can also be used to determine intervals between
range marks. When l0-mile range marks are used, the interval between range
marks may be found by multiplying the time required for one radar milz by ten
(12.86 us x 10 = 123, 6 us between markers). These markers also intensity-
modulate the CRT beam and appear as bright spots, or circles, when the sweep
is rotated.

OPERATING CONTROLS

The radar set control panel and the svachronizer control pane! contaia the primary
operation controls. Additional controls are provided on the marker generator
control panel and the antenna control panel. Some minor controls are on the in-
dicators. Since control of the radar is the responsihility of the navigator, the
control panels are at the navigator's station.

RADAR SET CONTTROL

The FUNCTION swiieh i3 the master oower swich for the radar. Inthe "WOFFY
DoSiLon, the sader Slnuperniive,. In METDEYY, the stgiom fe nwarniis 258,
A ominimum of soree o five muindtes warmup period s providew b thermal seiavs,
even if the switch is moved 10 an operating position. A waveguide shuiter nrotecis
the regeiver in thae 2 cr standby conditions.

When the switch is in SEARCH", the system is operational for electronic map-
ping. The transmitter produces pulses of RF at 9,375 MHz. Echo signals are
received and detect::], then displayed on the indicators. In "BEACON'" speration,
the transmitter puse width is changed to interrogate ground beacon stations. The
stations are sensitive to pulse widths of 2,35 us. When interrogated, the beacon
station replies with a series of identification pulses at a frequency of 9,310 MH:z,
In "BEACON" operation, the receiver does not respond to the search echo signals;
therefore, the indicators display only beacon replies. The "WARN" operation is
the weather contour, or storm avoidance function. System operation remains the
same as "SEARCH", except the transmitter Pulse Width (PW) is longer on short
range. The longer pulse width sacrifices signal resolution in order to obtain
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"SEARCT" and "WATDN" are identiza:.

The RANGE (NM) switch contrel!s the range and range markers displayed or the
indicators. The system is capable of aispiaying a maximum range of 240 NML
Since the svstem is airborne, it measures slant range. Four ranges and five sets

af range markers are used in determining distances,

The 30-mile range uses either one-mile or five-mile markers. This range iz the
d to 3U-mile range, or expandable range, and is variable. The center of the in-
dicator presentation is zero and represents the aircraft position. Range displaved
can be O to 3 NM, 0 to 30 NM, or any value between 3 and 30 NM. The RANGE
3=30 control on tne synchronizer control panel varies the range display. The dis-
played range is fixed on all other ranges. The 50 NM range uges |0 NM markers;’
100 NM range uses 20 NM markers; and the 240 NM range uses 30 NM markers.
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The "SCAN" switch controls the azimuth movement of the radar antenna and re-
flectors. The antenna can rotate 360 degrees in azimuth at approximate speeds
of 12 or 45 revolutions per minute (RPM). When the SCAN switch is "OFF", the
antenna remains stationary. In "L", the antenna rotates counterclockwise at 12
RPM. In "R", the antenna rotates clockwise at 12 RPM.

"In "SECTOR", the antenna will scan back and forth. The width of the sector scan

function, as well as the sector to be scanned, are controlled by the antenna con-
trol panel. The operation of the antenna control panel will be explained later in
this chapter.

The TILT control varies the position of the antenna reflectors. Positioning the
reflectors moves the radiated beam up or down from the zero tilt reference
position. The TILT operation is capable of positioning the beam up 10 degrees or
down 15 degrees. 2

The PATT (Pattern) switch selects the type of beam to be radiated from the an-
tenna by changing the lower portion of the reflector. The reflector has two lower
halves, but only one is used at a time. One reflector provides a reflector pro-
vides a beam which is narrow both vertically and horizontally.

The STAB switch is used to gyro-stabilize the antenna reflector with respect to
the earth's surface. This allows the antenna reference to remain level with re-
spect to the earth during pitch and roll of the aircraft. The stabilization data
generator is a vertical gyro which provides pitch and roll stabiiization infor-
mation to the antenna. The antenna can be stabilized during aireraft maneuvers
of 30 degrees roll (!ef: or right) and 15 degrees pitch nose up, and 12 degrees
pitch nose down. Bevend these limits, the indicater display wiil distort due to
mechanical limits in the antenna. When the STAB switch 1s off, tne antenna
reference is locked to the aircraft.

The BEARING switch selects an azimuth refersnce for the indicator displav. Th:
reference may be "REL" (aircraft heading) or "STAB" (magnetic). During rela-
tive operation, the top of the indicator is aircraft heading and the heading marker
occurs at zero degrees on the indicator azimuth scale. When the BEARING switch
is in "STAB", the display is referenced to the magnetic compass system. The
top of the indicator may represent any bearing from 0 to 360 degrees. The exact
bearing is determined by the setting of the HDG SEL (heading select) control.

This control is used only during bearing stabilized operation and is usually set

to zero degrees. The HDG SEL control is marked from 0 to 360 degrees. A
small window next to the control provides a fine reading in one-degree increments.
When the control reads zero, the top of the indicator is magnetic north and air-
craft heading is indicated by the position of the heading marker. If the aircraft

is heading east, the marker will occur at 90 degrees on the indicator.
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The GAIN controls (coarse and fine) vary the receiver gain. Received signals
are detected and amplified in the receiver. The gain of the amplifiers is con-
trolled by the GAIN controls. The coarse control is usually turned clockwise
until the echo signals become visible on the indicator. The fine control is used
to trim the setting of the coarse control for the best display. '

The Instantaneous Automatic Gain Control (IAGC) distorts the signals in the re-
ceiver to improve the indicator display. This switch is used as an anti-clutter
or anti-jamming control. Large amplitude signals cause bright areas on the in-
dicators. The IAGC decreases the amplitude of these large signals. The effect
of the TAGC circuit varies with the receiver gain control setting. When IAGC is
selected, the gain should again be varied for best indicator display.

The Fast Time Constant (FTC) switch inserts a fast time constant into the re-
ceiver. This circuit distorts long—-duration signals to improve the indicator dis-
play. Long-duration signals blend together in the display. The FTC circuit
breaks up these signals into individual targets as an anti-clutter or anti-jamming
control.

The Sen‘;itivity Time Controls (STC) vary the sensitivity of the receiver, start-
ing at the beginning of each sweep. The effect of STC gradually decreases with
range. Two controls are provided. The small knob is a switch and variable
control. The switch turns STC '"on" and varies the STC effective range. Maxi-
mum range is approximately 40 NM. The large knob controls the amount of ef-
fect STC has on the signals.

The test meter and test meter mixer provides a check of circuit voliages and
currents. The meter monitors "LINE" voltage to the radar, which :5 an indi-
caiion of the 115 volts, AC from the avionics bus No. !. [t also monitors "MAC",
which is an indication of magnetron current. In a radar operating mode, muns-
mitter operation is indicated by magnetron current.

The "MIXER | and 2" positions allow monitoring of the receiver crystal currents,
The crystals are balanced and should indicate the same current. Tog "AGC |
AND 2" positions allow monitoring of the automatic frequency control crystal
currents. These are also balanced and should indicate the same current.

All meter readings should be constant when using an operating mode. In ("STBT™
operation, the magnetron current is zero since the transmitter is not operating.
Crystal current readings cycle from minimum to maximum in standby, due to

the local oscillator and AFC circuits. When an operational mode is selected,

the readings will stop cycling as the AFC circuits lock on. The TEST METER
MIXER switch should remain in the "LINE" or "MAG" posit.on, except during
checks.
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An auxiliary meter (0 to | ma) can be plugged into a fuse box on the RT unit to
bypass the control panel meter. This allows meter readings to be made at the
RT unit, during ground checks. The TEST METER switch controls the auxiliary
meter readings.

SYNCHRONIZER CONTROL

The synchronizer (SYNC) control contains controls which vary the indicator ref-
erences. The RANGE DELAY control varies delay before start of the indicator

sweep. As the control is turned clockwise, a marker, similar to a range marker,

moves out from the center of the presentation. This marker is used to select the
desired range delay. The indicator range markers are used as references to
accurately set the amount of delay.

! lI . HDG O F\RlNGE .
RANGE
EE; ; oELAY

o030

SYNCHRONIZIER CONTRO. PANEL

The RANGE DELAY switch turns the delay "ON" or "OFF." ‘When the switch 15
the center of the indicator represents the delay set by the range delav contrai.
The indicator then displays the 3-30, 3 mile range. The indicator Targe: Dis-

crimination (TD) lamp and 3-30/5 range lamp turn on in range delay operation.

The RANGE 3-30 control varies the range displayed on the indicator when the
JU-mile range is selected, and also in range delay. The indicator displays frow
0 to 3 NM when the control is counterclockwise. When the control is turned
clockwise, range will increase until 0 to 30 NM is displayed.

The HDG MK (heading mark) control varies the intensity of the heading marker.

When the antenna is facing dead ahead, a switch is actuated in the antenna. This
switch causes the heading marker to appear on both indicators. The marker
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always represents aircraft heading. When tﬂe control is turned counterclock-
wise, the mark will appear as a flash on the indicator or, if clockwise, the mark
will appear as a blank (dark) line on the navigator's indicator.

The RANGE MKS control varies the intensity of the range markers. The marks
appear and brighten with clockwise rotation of the control.

MARKER GENERATOR CONTROL
The marker generator control provides variable control of precision markers

used to determine the range and azimuth of selected target. This information
may be supplied to a dead reckoning computer for navigation.

The GROUND RANGE~- ~ GROUND AZ IMUTH ~ GROUND
SET control and count- RANGE CLEARANCE

er are used to vary a E]{S 0: !... Eﬂgo’g;? DEG |D dgcg'-rc ET|
precision marker on

the indicator. The G

marker appears as a
range marker on the
indicator display.

N

A

Y
The counter numerals E @ @ O N"'EHSIT*’ Qtﬁﬂ- ECHO
provide a direct read- SCALE — j

ing of the marked PUSH

range in nautiﬂﬂ.i E-_ m I% .
miles. This marker -

GENER A ;
can he positioned to a MARKER GENERATOR

SONTROLE Pzt
target on the ladicator -
and will indicate either
S.onT ranee 0T groUnd rande, dependent Lpon e SROURLD CLEAR CHNIT-SET

The GROUNMD CLEARANCE-SET control and counter also move ihe range marker,
The contrnl is used {o supply circraft altitude. ip feet, to the marker positicn so
that the range counter will display ground range. If the GROUND CLEARANCE-
SET control is set to the aircratt altitude, and the GROUND RANGE-3ET control
is turned until the marker is on the indicator target, the GROUND RANGE counter
will read the ground range to the target. If GROUND CLEARANCE is not used

( positioned to zero), and the marker is positioned to the target with the GROUXND
RANGE-SET control, the range counter will display the slant range of the target.
The combination of the two controls varies the position of the marker. Since
slant range is always greater than ground range, the GROUND CLEARANCE
setting decreases the GROUND RANGE setting required to position the marker to
a target. All range readings should be made directly from the GROUND RANGE
counter,
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Range lamps indicate the scale of the GROUND RANGE counter. A "0 to 30"

lamp and a "0 to 300" lamp are provided for the two scales. The 30-mile scale

is used when the radar set is operating on the 30-mile range. On all other ranges,
the 300-mile scale is used.

The AZIMUTH-SET control and counter vary a precision azimuth marker on the
indicator. This marker appears as a second aircraft heading marker. It is

. variable through 360 degrees. If the control is positioned until the marker

appears across the center of a selected target, the counter will read the target
magnetic bearing. Relative bearing can be obtained by comparing the aircraft
heading marker and the precision azimuth marker on the indicator display.

A MARKER INTENSITY control varies the intensity of the azimuth marker and
precision range marker on the display. Clockwise movement produces bright
markers and counterclockwise movement produces dark markers. When the
control is centered, no markers are visible,

The COORD INSERT (coordinate insert) push switch is used to transfer the target
ground range and azimuth to the AN/ASN-24 dead-reckoning computer. When
pressed, the switch completes a relay circuit in the computer. If the switch is
held, the data will be transferred to the computer. When the COORD INSERT
lamp comes on, the data transfer is complete and the switch can be released.

The ISO-ECHO control is used during weather contour operation to locate the
center of a storm. When the control is turned CW, blank areas will appear in
the cloud formation indicator display. These are the areas of the greatest den-
sity of the storm.

A second I30-ECHO control is on the pilot's instrument panel. [t provides the
same function as the navigator's control. If the piiot's contwrel is turned clook-
wise, the same resuits will occur. In addition, the ISO-ECHO lamp on the
marker generator control goes "on' to indicate pilot control of isc-echo. The
navigator's control is disabled when the pilot is in contrcl of ISO-ECHO. The
capability for [SO-ECHO operation is not provided unless the marker generator
and marker generator control box are installed.

ANTENNA CONTROL

The antenna control box allows the sector width and relative bearing to be varied
when the radar set control scan switch is in the "SECTOR' position. The
SECTOR WIDTH control varies the width of the sector to be scanned by the an-
tenna. The center of this sector is the relative bearing, set by the RELATIVE
BRG control. Aircraft heading may be sectored by placing the RELATIVE BRG
control at 0 degrees. Sector width is variable from a minimum of 30 degrees
{l5 degrees left and right of center) to a maximum of 180 degrees (90 degrees

AT o
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left and right of cen-

ter}. The center of
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tored is variable 180
degrees left and
‘right, or a total of
360 degrees.
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amplified video

ANTENNA CONTRO

L PANEL

signals from the synchronizer and displays them in a PPI presentation. A sta-
tionary azimuth ring and a rotatable cursor are used to determine target bearing.
A transparent reticle strip may be positioned horizontally for offset tracking of

targets.
the aircraft. In addition to the heading marker, a variable

appear due to the AZIMUTH-SET control on the marker generator control.

precision range mark, supplied from the marker generator
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A heading marker appears each time the antenna points dead ahead of

azimuth mark may
A
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Azimuth reference for the navigator's indicator presentation can be aircraft
heading (relative) or stabilized. In stabilized operation, the reference is the
magnetic compass. Five range lights indicate which of the ranges and range
markers are in use, and a sixth light (TD) indicates range delay operation. An
INT (intensity) control varies brightness of the presentation, and a FOCUS con-
trol varies sharpness. Screwdriver adjustments may be used for video gain con-
trol and intensity limit. The dial-dim control is used to set brightness of the
edge lights around the indicator face.

PILOT'S INDICATOR

The pilot's indicator receives and displays information identical to that of the
navigator's indicator. The pilot's indicator also has an azimuth ring, a rota-
table cursor, and a reticle. Five range lights show the range and range mar-
kers in use. A TD light indicates range delay operation.

CEHMTERING CONTROLS — RANGE DELAY LAMP HEADING MARKER CONTROL

PEASISTENCY ~ Y IDED COMTROL

':, r 1 W P
Ji -..'-‘I '-”_‘/-;-‘_'._,.'.5'2:
AZIMUTH ' i 1//

RING——

AR ILLFANCE=—

CONTROL
T ————RETICLE
i —— HOLD-ERASE-
BA:NGnouunJ MCRAM. SwWITCH
CONTROL I
S———e e - BEARING S-R

SWITCH

DIAL DIM CONTROL— RETICLE CONTROL
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Two screwdriver adjustments (CENT controls) permit centering of the display on
the face of the indicator. Vertical adjustment is from upper left to lower right,
horizontal adjustment is from upper right to lower left. The HDG MKR screw-
driver control may be used to supplement a similar control on the synchronizer
control box. Clockwise rotation of the VID control is used to increase the bright-
ness of video and range markers. The BKGRD control may be used to vary back-
ground intensity and to intensify display, and the BRILL control operates a pola=-
roid filter for viewing in a dark environment.

The HOLD-ERASE-NORM switch allows for normal display or complete erasure.

In "HOLD", the display will be retained for a minimum of 60 seconds. In "ERASE",
all previous information is removed from the display and in "NORM", indicator
displays will be normal. A PERSIST (persistency) control permits a variable

erase function. Counterclockwise rotation of the control allows maximum erasure,
minimum time of display; clockwise rotation of the PERSIST knob allows a target
persistence of at least one PPI séan.

By use of the BRG S-R swiich, the pilot's indicator may be referenced in azimuth

to the relative heading of the aireraft, or it may be slaved to display the azimuth
reference of the navigator's indicator.

OPERATING FREQUENCIES

9375 = 40 MHz

o Transmitter

a Receiver 8275 - 40 MHz {radar) and 33IC 2=z «Bescon;

e Intermediate Frequency = 30 MH:z

s Power Output 50 kilowatts of pezk power (minimum)

e Pressurization = Antenna and Waveguide: 15 pounds per square inch
{(Minimum}.
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PULSE CHARACTERISTICS

_ Range 3-30 NM 50 NM 100 NM 240 NM
Function J PRF ! PW PRF PW PRF PwW PRF | PW
_Sea.r{:h 2000 0.35us 1025 0.8 us 180 4.5 us 130 %4.5 us
Warning 180 | 4.5 us | 180 | 4.5 us | 180 | 4.5 us | 180 ;’4.5 us
Range Delay | 180 | 4.5 us | 180 | 4.5 us | 180 | 4.5 us | 180 !4.5 us
Beacon 350 | 2.35us | 350 | 2.35us | 350 | 2.35 us| 180 |2.35 us
;}“’::::Dmﬂ 180 |2.35us | 180 |2.35us| 180 |2.35 us | 180 i 2.35 us

| | i

ANTENNA OPERATING LIMITS

# PPI Scan =

Sector Scan

Beam Shupe

e Slant Range

|

continuous full rotation at 11 to 16 or 49 =7 rpm. Speed of

rotation is dependent upon range and operation mode of the

radar.

Fan:

o Reflector Stabilization =

e DBeam Tilt =

VOL. VI

1

from 10 degrees up to 15 degrees down

12

= Pencil: 3 degrees wide, 5 dagrees high fconical,
3 degrees wids,

sgraes nigh @oproxinziels

irom 30 yards to 240 nautizal miles.

continuously variable from 30 degrees to 130 degrees in
width at 11 to 16 rpm. Center of sector selective sver
any bearing.

Pitch: from 12 degrees nose down to 15 degrees

nose up

Roll: T 30 degrees

13-15



i TRANSMITTER
=N RF SIGMALS

AHTENKA
RECEIVED AND
SIGMALS REFLECTORS
S
I . i + ol
I
I TILT AND
I
: BEAM
: SWITCH LOuw
| S
|
|
| S
I
" AHTENNA
: — sTAB
: SERVO LOOPS
I T
|
PRI Ty
[ i
¥
ANTENNA HEAD I HG
AZIMUTH REFERFNCE
DRIVE LOGP SERVO LOGPS

ANTEHNIIA LOOF

3 e B

APN-

IWAVE GUIDE[
HCHIGIAVE 3

| THANSHITTER

17 S51GHAL

30wz

RLCEIVER

LOooP

B ILATOE AZIMUTH DRIVE

MA TN
TRIGGER |SYNCHRONIZE T
LooP
o o
a 8
= SWEEP =
o >
L v
PiLoT's |°* MAVIGATOR'S
IND I CATOR INDICATOR
LooP LooP

vIDEO] GENERATOR

ELECTRONIC
MARKER

LoOP

CEIWe = TRANSHITTER LOOP

DATA FLOW

INDICATOR LOOPS

Il AGRAM




BLOCK DIAGRAM THEORY OF OPERATION

RECEIVER-TRANSMITTER UNIT

The receiver-transmitter consists of the transmitter, microwave and AFC,
receiver, and power supply circuits. The transmitier generates the RF pulse
which is fed to the antenna via the microwave assembly. The microwave assem-
bly receives echo signals or beacon ground station transmissions. These signals
are mixed with a Local Oscillator (LO) frequency to produce a 30 MHz IF signal.
The receiver processes the IF and provides a video output to the synchronizer.
The Automatic Frequency Control (AFC) samples the transmitter and LO fre-
guencies and varies the LO frequency to maintain the 30 MHz IF. The circuits
used for AFC and receiver are part of the Electrical Frequency Control (EFC)
subassembly in the RT unit.

The low voltage power supply provides operating voltages for the radar system.
These voltage outputs can be checked from the fuse box. The power supply also
provides a 230-volt interlock voltage, which is used to interlock the high voltage
section of the transmitter to power supply operation. The high voltage power
supply. provides a negative D-C voitage for the TR tube in the microwave assem-
bly. This voltage ensures that the tube will remain partially ionized, providing
receiver protection. The high voltage power supply also provides the line vol-
tage meter reading for the test meter.

TRANSMITTER SUBASSEMBLY

The ransmitter produces the Pulse Repetition Frequency (PRF) and the Pulse
Width (PW). The modulator section of the transmitter coniains a free-running
olocking oscillator which serves as the master oscillator. The primary functions
of the transmitter are to generate the RF pulse to be trazsimi.ted and to synchro-
nize the indicator presentations o this transmission,

A=C power is applied to the high voltage section of the transmitter through ralayvs
which nrotect against cireuit overloads. Relay: also crevent the application of
high voltage until an.operating mode is selected and the thermal time delay is
over. The high voitage section changes the AC to 3, 000 volts, DC which is used
to charge a delay line through a choke and a holding diode. The choke raises the
delay line voltage tc¢ approximately 3, 700 volts, DC due to the collapse of its
field, The holding diode prevents discharge of the delay line.

The delay line, referred to as a Pulse Forming Network (PFN), is divided into
four sections. The first section produces a 0.35 us pulse width; the first and
second sections in series produce a 0.8 us pulse width; the first three sections
produce a 2.35 us pulse width; and all four sections produce a 4.5 us pulse
width. A delay line switch, controlled by range and function selected, changes
the PRF and delay line sections.
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The Blockiag Cscillator (20) produces pulses at one of four PRF's, dependen:
upon range and function selected. The PRT is a continuous series of pulses
which establish timing of the radar. The BO frequency is changed by varving
resistance in the grid circuit,

The BC pulses are applied to a cathode follower for circuit isolation.

put triggers a thyratron switch tube., The switch tube conducts, shorting the

The out-

delay line to ground. The delay line voltage (5, 700 volts, DC) decreases as the

delay line discharges through pulse transformers. An inverse diode prevents

reverse polarity on the delay line which might occur if an impedance mismatch

existed between the delay line and pulse transformers.

When the delay line discharges, a negative step voltage is a.ppiiéd to the primary

of the pulse transformer, The secondary of the transformer provides a negati

ve

15,000 volt pulse to the cathode of the magnetron. During the width of this pulse,

the magnetron oscillates at 9,375 MHz producing a power of 50 kilowatts peak,
minimum (approximately 45 dbm). This output is coupled into the microwave
agssembly.
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The discharge current of the delay line also passes through the low impedance
primary of a second pulse transformer. The secondary winding is center-tappec
to provide two small trigger pulses, identical and synchronized to the magnetron
trigger pulse. The negative trigger is the "main trig" output of the RT unit. The
positive trigger is the '"aux trig'' output, used in checking the PRF and PW. The
positive trigger is also supplied to the receiver STC circuit.

"MICROWAVE ASSEMEBLY

The functionof the microwave assembly is to perform electronic switching re~
guired to permit the use of a single antenna for transmitting and receiving. The
switching is accomplished in a duplexer by TR and Anti-TR (ATR) tubes. These
tubes have spark gaps in cavity resonators, broadly tuned to the transmitter
frequency. The tubes are filled with gas to allow a lower voltage breakdown.

The TR tube is in the receiver waveguide and is slightly ionized by a "keep-alive"
voltage, When a pulse is transmitted, the TR tubes fire immediately, blocking

the pulse from entering the receiver. The ATR tube is also fired by the trans-
mitter-pulse. These tubes effectively close the wall of the duplexer waveguide,
providing a low impedance RF path into the reflectometer, waveguide, and antenna.

The reflectometer consists of an output waveg .ide which has two directional
couplers. The output waveguide directs the transmitter pulses to the antenna,
and the directional couplers provide test receptacles. One receptacle is used to
check transmitter power output and receiver sensitivity. Both receptacles are
used in conjunction to check Voltage Standing Wave Ratio (VSWR).

AFC CIRCUITS

When the magnetron is transmitting, a sample pulse is fed to the AFC mixers.
This pulse is mixed with the output of the radar LO to produce a 30-MHz, IF.
The signals are mixed and detected by balanced crystals in a "Magic T'" which
provides isolation between input signals. The IF signal is amplified and fed to a
discriminator. If the frequency of the LO is correct (30 MHz above magnetron
frequency), the IF will be 30 MHz. I the oscillator frequency is high, the signal
will exceed 30 MHz and, if low, will be less than 30 MHz.

The discriminator output is amplified, inverted, and fed to a search stopper diode
and phantastron oscillator. A negative pulse has no effect on the diode and the
phantastron continues to oscillate. The phantastron output is .a negative sawtooth
waveform which sweeps the LO to a higher frequency by varying repeller plate

voltage.
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REPELLER
Cap

When the LO reaches a frequency
that produces an IF slightly above
30 MHz, the discriminator output
becomes a negative pulse. The
negative pulses are amplified, in-
verted, and applied to the search
stopper diode. The diode devel-
ops a negative bias for the phan-
- tastron which then stops oscillat-
ing. The phantastron then ap-
plies a steady DC to the repeller
plate to maintain the correct LO
frequency.

CAVITY —

CATHODL

In BEACON operation, the bea-
con relay energizes. An audio
oscillator then produces a 1, 000
Hz signal which is fed to the
beacon LO and a coincidence
tube. The beacon LO is tuned
to 9, 280 MHz, which is 30 MHz
below the received beacon sta- _/
tion signal. The LO frequency + 300y

is modulated by the audio os-

cillator signal and phantastron
sweep. The resultant frequency

2K 2%
modulated output of the LO is PRUAL
fed to the beacon AFC cavity REFLEX KLYSTERON
which is sharply tuned to 9, 280 R )
MHz. L 0L cSsSClELaTaR

If the beacon LO frequency is

low, the phase of the |, 000-Hz modulation signal is shifted 180 degrees by the
cavity. This signal is detected by the beacon AFC detector, stepped up and phase
shifted 180 degrees by a transformer, and applied to the control signal amplifier,
The amplifier shifts the phase of the modulation signal 180 degrees, and the out-
put has the same phase as the original output of the beacon cavity. The coinci-
dence tube compares this signal against the 1, 000-Hz signal from the audio os-
cillator. Since the two signals are 180 degrees out of phase, the tube does not
conduct, permitting the phantastron to continue oscillation.

When the LO frequency is slightly above 9,280 MHz, the beacon cavity does not

reverse the phase of the 1, 000-Hz modulation signal. The inputs to the coin-
cidence tube are now in phase and the tube conducts, applying a positive pulse to
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the search stopper diode. The diode develops a negative bias which converts
the phantastron from an oscillator to a D=C amplifier. The phantastron output
maintains this LO frequency.

RECEIVER CIRCUITS

Echo signals or ground beacon signals are fed through the reflectometer to the
duplexer. These low=-energy signals are insufficient to fire the ATR or TR tubes.
The received energy passes through the TR tube into the receiver mixer. When
the radar is not in use and the TR tube is not functioning, a protective shutter is
inserted into the waveguide to protect the crystals.

In beacon operation, the 9, 280-MHz output of the beacon LO is fed to the re-
ceiver mixer with the received 9, 310-MHz beacon signal to produce a 30 MHz-
IF signal. In search or warning operation, the 9,405-MHz output of the radar
LO is fed to the receiver mixer, with the 9,375~MHz received echo signals, w
produce a 30-MHz IF signal. The 30-MHz IF is fed into the receiver.

The receiver consists of IF amplifiers, detector, amplifier-limiter, and cathode
follower. The IF signal is amplified by stagger-tuned IF amplifiers and fed to
the detector. The detector rectifies the IF signal and develops a negative video
output. The video is amplified, limited, and fed through a cathode follower to
the marker generator units. In addition to the basic circuits. the receiver con-
taics bandwidth, STC, IAGC, FTC, beacon stretch, and gain control circuits,
which are used to alter the characteristics of the receiver. The overall receiver
sensitivity is approximately negative 10! dbm.

The bandwidth circuir increzses receiver sensitivity on long range. With the
radar in 3v or 3i=-mile search operation, or in beacon operarion, narvow plises
are iransmirgec., Under these concditions, ihe receiver pancwidth of 5 33z
aliows the high-narmonic content ¢f the narrow width pulses to pass. In 1J0 or
2+U-mile search operai.cn or in ail ranges of warning, longer pulses of 4.3 us
duration are used. Under these conditions, the receiver bandwidth is recduced
to 0.73 MHz, increasing sensitivity,

The function of the Sensitivity Time Control (STC) circuit is to reduce indicator
clutter due to large amplitude signals at short ranze. Clutter interference ap-
pears on the indicator presentation as a bright area around the center of the CRT.
In order to reduce blocking by signals of this type, the STC circuit reduces re-
ceiver gain at close range and allows gain to increase to normal with range.

The STC range control closes a switch to connect the circuit into the receiver.,
The circuit consists of an amplifier, capacitor, and two variable resistor con-
trols. A positive trigger from the transmitter is applied to the grid of the amp~
lifier, causing it to conduct and charge the capacitor. At the end of the pulse,
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the tube cuts off and the capacitor discharges, applying a negative bias to the
third IF amplifier. Discharge path of the capacitor is through the STC range
control. Varying this control regulates the discharge rate of the capacitor and
range at which normal amplification is restored. The second variable resistor
controls gain of the STC amplifier and amount of discharge.

The Instantaneous Automatic Gain Control (IAGC) circuit is primarily an anti-
jamming device used to reduce receiver IF saturation by applying a negative
bias to the sixth IF amplifier. This would be the first stage saturated in case of
jamming. The bias is applied only if signals exceed a level set by the GAIN con-
trol.

The circuit uses a rectifier, resistor, and filter. When the IAGC switch is
placed in the "ON" position, a relay is energized which permits the IAGC circuit
to function. The setting of the RECEIVER GAIN control determines the cormal
signal amplification of the sixth IF amplifier. When a signal of high amplitude
appears at the detector, the IAGC rectifier produces a negative voltage across
the resistor which is fed back to the grid of the sixth IF amplifier, temporarily

decreasing gain. The circuit permits observation of target details which would
otherwise be lost. :

The beacon=-stretch circuit makes the received signals more discernible on long
range operation. On the 100 or 240-mile range, a relay is energized which in-
serts an additional resistor in seriss with the load resistor of the detector,
elongating the video pulses during each sweep.

The Fast Time Constant (FTC) circuit is connected between the second detector
and video amplifier. It serves an an additional aid in minimizing the effects of
clutter and jamming. When the switch is placed in the "ON" rosition, a relay is
energized which disconnects one capacitor from the grid coupling circuit of the
video amplifier-limiter and adds a resistor in paraliel with the grid resister of
the tube. The RC time coanstant input to the amplifier-limiter is reducsd, caus-
ing pulses to be differentiated. Differentiation removes the greater portion of
long duration blocking signals, permitting the desired signals to be observed.

MARKER GENERATOR

The marker generator unit contains a low-voltage power supply, an A-C voliage
regulator, and switching functions. Video signals from the receiver are pro-
cessed by the marker generator unit for application to the synchronizer unit.
Four circuit modules are used for the generation of the precision azimuth mark
(strobe); two modules develop the precision range marks; two modules are used
for video mixing; and one module generates the iso-echo function.

by
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Synchro information from the antenna circuitry is sent to a svnchro-differential-
resolver (transolver) in the marker generator control. Information required for
the precision-marker-generation is taken from the transoclver and applied to the
strobe amplifier. The signal from the transolver is amplified and fullwave-phase
demodulated by the strobe amplifier. The signal is amplified so that the synehro
null is more easily detected. The 400~Hz line voltage is used as the phase ref-
erence for demodulation. The demodulated signal is sent to the stroke trigger
circuit, where it is full=-wave rectified,
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The full-wave rectifier in the strobe trigger circuit produces an output which is
used to excite a Schmitt trigger. This produces a pulse at the null points. Be-
cause there are two null points for each antenna revolution, an AND gate is de-
veloped to block the second pulse. The AND gate consists of a second Schmitt
trigger which receives excitation from the alternate phase of the transolver.
Since this alternate signal and the signal applied to the strobe amplifier are 90
degrees out of phase, the AND gate is produced only during the first null. There-
fore, only the first azimuth pulse is sent to the strobe shaper.

. The strobe shaper contains two bistable multivibrator stages. The first bistable
stage is activated by the azimuth pulse from the strobe trigger. The second bi-
stable stage is triggered by the first radar trigger after the azimuth pulse occurs.
The next radar trigger turns the second bistable stage off. The trailing edge of
the resultant square wave is differentiated and turns off the first bistable stage,
completing a cycle. This cycle repeats with the next azimuth pulse. Both nega-
tive and positive strobes are sent from the second bistable stage to the strobe
driver.

In the strobe driver, the positive strobe is clipped to a level determined by the
position of the MARKER INTENSITY control. After passing through an emitter
follower and an amplifier stage, where it is amplified and inverted, this strobe
is sent to the marker polarity relay as the "white strobe". The negative strobe
is differentiated and the resultant pulse activates a monostable stage which gen-
erates the "black strobe'". The "black strobe' is coupled through an amplifier
stage to the marker polarity relay. By action of the marker polarity relay, both
strobes are directly coupled to the cathodes of the pilot's and navigator's indi-
cators.

The range measurement circuits are initiated by the A-C regulator which de-
veleps two 400-Hz, 12.5-voit (rms) signais, 180 degrees out of phase. These
signcis are seni to a4 phase shifter which produces a 9i-degree ghase differsnce
between the two signals. These signals, corresponding to ground range and
ground clearance, pass through precision variable resisters in the generator
control to the summing ampiifier. The summing amplifier adds the two signals
vectorially, producing a 400-Hz signal, the amplitude of which is proportional
to slant range. This signal goes to a D-C converter stage where it becomes an
equivalent D-C level which is used as a reference for the rarge puise generatcr.

The sweep genera:or is made up of a bistable multivibrator, which is activated
by the radar trigger; a transistor switch; and a boot-strao sweep generator.
When the bistable stage is activated, the transistor switch is opened, allowing
the boot-strap circuit to produce a linear sweep. This sweep is applied to the
range pulse generator. Two sweep lengths are available: one for short range,
30 miles (approximately 400 us), and one for long range, 300 miles (approxi-
mately 4, 000 us).
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In the range pulse generator, when the amplitude of the sweep from the sweep
generator equals the D=C reference level, a regenerative spike is produced.
This spike activates a blocking oscillator which generates the precision range
marks and terminates the sweep by resetting the bistable stage of the sweep
generator. Two pulse widths are available: for short range, 0.35 - 0.65 us;
for long range, 3.5 - 4.5 us. The range pulse is applied to the marker gen-
erator circuit,

The .marker generator circuit contains two transistor amplifiers, a clippling
stage, and a transistor switch. When the MARKER INTENSITY control on the
marker control panel is fully counterclockwise, the range pulse bypasses the
first transistor amplifier and goes directly to the second transistor amplifier.
This pulse is fixed in amplitude and causes a black mark to appear on the pilot's
indicator storage tuhe (CRT). When the MARKER INTENSITY control is rotated
clockwise, the transistor switch energizes a relay which causes the range pulse
to be applied to the first transistor amplifier. The output pulse of the first tran-
sistor amplifier is clipped at a level determined by the setting of the MARKER
INTENSITY control. This signal is applied to the second transistor amplifier
and appears as a white variable mark on the storage tube. These marks, as
well as the iso-echo output, are sent to the video mixer.

The iso-echo generator receives the video signal through an emitter follower
stage. The output of the emitter follower passes through a reverse-biased diode,
at a level determined by the setting of the ISO-ECHO control{s). Signals which
exceed the bias voltage are amplified, inverted, and sent to the video mixer.

The video mixer consists of a two-stage transistor amplifier and an emitter
follower. Video and iso~echo are mixed at the first transistor amplifier stage,
and range marks are inserted at the second stage. The video ouiput is taken
from the emitter follower and sent to the synchronizer., Iso-echo signals appear
as a hole (black spot) on the indicators.

SYNCHRONIZER CIRCUITS

The sync unit contains a sweep generator, electronic marker generator, single
pulse generator, video amplifier, and power supply. The unit is completely
transistorized,

The sweep generator input ig the "main trigger' from the RT unit, or the "delay
trigger", from the single pulse generator. The trigger starts the main gate
waveform. The main gate starts the sweep and the sweep, when completed, ends
the main gate. The main gate is fed to the video amplifier and electronic marker
generator. The sweep output is fed to connectors on the synchronizer for the two
indicators. A third connector may be used for test.
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The single pulse generator provides a delay marker, or delay trigger. With the
RANGE DELAY switch in the "OFF" position, the output is a variable delay
marker which is fed to the video amplifier. The position of this marker on the
indicator display can be varied with the RANGE DELAY control. The marker
denotes the starting point of the sweep when the RANGE DELAY switech is "ON".
The indicator display will then be variable from 3 to 30 miles beyond this range.

The electronic marker generator receives the main gate from the sweep genera-
tor. Range marks of 1, 5, 10, 20, or 30 nautical miles are generated during the
gate. Brightness of the markers is varied by the RANGE MKS intensity control.
The marker output is applied to the video amplifier for processing. Only the 1
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and 5-mile range marks are produced directly. Countdown circuits are used for
the 10, 20 and 30-mile markers.

The video amplifier combines the delay marker from the single pulse generator,
range markers from the range mark generator, main gate from the sweep gene-
rator, and combined video from the marker generator unit. These signals are
processed and presented as two combined video outputs of the synchronizer. A
third video output may be used for test.

The D-C voltage for the transistors is provided by the +39-volt regulator. The
board for this regulator also contains the circuits which control the sweep
lengths (time) of the 30, 50, 100, and 240-mile ranges. The sweep lengths can
be adjusted from outside the synchronizer. The +39-volt regulated supply is
derived from the +150-volt supply of the RT unit. Other voltages necessary for
synchronizer operation are provided by the RT unit.

ANTENNA CIRCUITS

The antenna consists of tilt and beam-change, azimuth drive, antenna stabili-

zation, and heading reference circuits, in addition to the waveguide and antenna
reflector assembly. The heading reference circuits provide azimuth drive sig-
nals for the indicators. The remaining circuits control the antenna reflectors.

The tilt and beam change circuits are controlled by the PATT switch and TILT
control to shape and tilt the radiated beam. The tilt circuit consists of a vari-
able resistance bridge, a polarized relay, and two-phase A-C motor. The relay
is connected between the bridge potentiometers and is energized when the tilt
control potentiometer is moved, unbalancing the bridge. The A-C motor is
turned on through relay contacts, and drives the antenna reflectors and poten-
tiometer until the bridge is again balanced.

The beam change circuit consists of relays, microswitches, and a two-phase A-C
motor. The motor is normally stalled while operating, to hold the lower reflec-
tor against mechanical stops. This keeps the reflectors in alignment at all times.

When the "PATT" (pattern) switch pesition is changed, the relays reversse the
connections of the A-C motor, causing it to drive in the opposite direction. The
motor again stalls against the mechanical stops when the reflectors are aligned.
Before a beam charge can be accomplished, the tilt circuit must drive to "tilt
clearance" and antenna stabilizition must turn off. Interlock of these circuits
for proper sequence is accomplished by microswitches and relays in the antenna.

Antenna stabilization is accomplished by two servo loops. One loop controls the
pitch axis and the other controls the roll axis. A platform in the antenna pedestal

is the reference for the reflectors. When STAB is "off", the platform is locked
{zero) to the antenna housing. When STAB is "on", the platform is positioned in
piteh and rell to remain level with the earth's surface.
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The stabilization data generator provides a pitch and roll signal to Control Trans-
formers (CT) in the antenna. The CT output is supplied as position error infor-
mation to servo amplifiers in the ECA unit. The amplified error voltage is
supplied back to the antenna servo motors. The pitch and roll serve motors
position the platform and CT rotor to null the error voltage. Continuous opera-
tion of these servo loops maintains the level platform position. During a beam
chiange, or when stabilization is turned off, the platform is driven to zero by the
servo motors and locked in position by solenoids.

Azimuth drive of the antenna is accomplished by a dual armature, reversible D-C
motor. Speeds of 12 rpm or 45 rpm are provided by using both armatures con-
nected in series (12 rpm), or one armature only (45 rpm). The polarity of the

DC voltage to the motor determines the direction of rotation. Fast speed is used
only in "SEARCH", "30 or 50 NM RANGE", with "PPI" scan selected. Fast scan
will be clockwise rotation, due to the polarity of the D-C motor voltage.

Relays accomplish the switching necessary to allow l2-rpm clockwise rotation,
12-rpm counterclockwise rotation, or 45-rpm clockwise rotation. Sector scan
relays reverse the motor voltage, causing the scan to reverse after the degrees
of travel, as preset by the antenna control unit settings have been traversed.

The heading reference circuits control the azimuth reference of the indicator
display. The navigator can select relative (aircraft heading) or stabilized
{magnetic) reference by the BEARING switch on the radar control panel. The
relative reference is provided by a fixed rotor synchro in the ECA unit. Mag-
netic reference is supplied by the aircraft magnetic compass system.

The synchro reference is supplied to the differential svnchkros in the antenna,

then to indicator serve loops, which position ZRT deflection c¢oils 12 track antanna
1zimuih enanges. The indicators cuniain a control transformer ood servo oo,
Tae servo ampidiers are in the indicator powar suppiy

1 units.

The antenna s'nchro is driven by the antenna azimuth drive motor. This syochro
signal, representing antenna position, is suppliec to the control transformer. The
control transformer error output is ampilified and used to drive the servo motor.
The motor positions the deflection coil, and also turns the contrcl transformer w
null,

The reference for the navigator's indicator is determined by the BEARING switch
on the radar control panel. When "BEARING STAB" is selected on the radar
control panel, the navigator's reference is magnetic. The reference can be
varied manually by positioning the heading select control. This contrel positens
a differential synchro in the servo loop and allows selection of any magnetic
heading as a reference. If the BEARING switch is turned "off", the reference
will be the relative synchro in the ECA.
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The pilot's indicator reference is the relative synchro when the 5-R switch is in
the "R'" position, and the same as the navigator's reference in the "S" position.

POWER SUPPLY AND INDICATCR

Video signals are supplied from the synchronizer to the video amplifier in each
indicator. A gain control varies the amplitude of these signals into each ampli-
fier. The signals are amplified sufficiently to intensity-modulate the PPI display,
_ then applied to each CRT control grid.

The intensity control on the navigator's indicator, adjusts the average D-C po-
tential on the grid to determine the brightness of the display. A D=-C restorer
holds the grid at a constant D-C level, as set by the intensity control. This
function is controlled by the BKGRD control on the pilot's indicator.

The sweep generated in the synchronizer is amplified in the power supply unit by
the sweep amplifier subassemhbly. The amplified trapezoidal output is applied to
the CRT deflection coil. The sweep output causes the electron beam to move from
the center to the outside of the CRT during each sweep. The deflection coil is
positioned around the neck of the CRT to determine the direction of the beam
movement. Positioning is accomplished by the heading reference servo loop.

The heading marker from the antenna is applied to the cathode of the navigator's
CRT and to a gated amplifier in the pilot's indicator. After being mixed with
video signals from the synchronizer, the pilot's indicator heading mark is applied
to the control grid of the CRT. Each time the antenna rotates past the aircraft
lubber line, a switch is closed. The switch causes a capacitor to discharze,
providing the marker. The heading mark control on the svnchronizer contro!l box
varies the polarity and amplitude of the capacitor charge, therely varving the
brightness (or blanking) of the marker,

NOTE: Brightness only is varied on the pilot's indicator.

The power supply units contain a low voltage power supply, voltage regulator,
sweep amplifier, servo amplifier, and high voltage power supply. These sub-
assemblies provide the operating voltages and amplifiers for the indicators.

The voltage regulator contains a focus amplifier which amplifies the effect of the
indicator focus control., The amplifier output is supplied to the CRT focus coil.
A high voltage power supply changes 300 volts, DC into approximately 6, 000 volts
DC potential for the CRT anode. The high voltage cable is mechaniecally inter-
locked to the power and control cable between the power supply and indicator. T
either cable is disconnected, the other cable must also be disconnected. An
electrical interlock in the indicator removes the high voltage in case an indicator
is removed. This is accomplished by de-energizing an interlock relay in the
power supply unit.
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The pilot's indicator contains a direct view storage tube which has an unusually
bright display. It has the ability to hold a display for an extended period of time,
the length of which is determined by the setting of the PERSIST control. The
direct view storage tube essentially consists of two electron guns in one CRT en-
velope (a writing gun and a flood gun).

The wi:iti.ng gun receives video signals and functions in the same manner as the

normal CRT except that the electron beam is scanned across a storage mesh in-
stead of the phosphor. The storage mesh is a part of the flood gun anc consists

of a eonducting mesh, coated with an insulating material.

As the electron beam leaves the writing gun, it strikes a portion of the storage
mesh causing secondary emission of electrons, resulting in the storage mesh
having a net positive charge. The amount of charge is dependent upon the beam
intensity ard/or the total instantaneous video signal. The flood gun emits and
collimates (directs) a low=-velocity electron beam which approaches the storage
mesh with a uniform charge density. This causes the storage mesh to function
as a control grid. A given group of low-velocity electrons will pass through the
storage mesh and be accelerated sufficiently to strike the phosphor screen. A
positively=-biased collector mesh is used to collect secondary-emission electrons
rom the storage mesh.

Without a means of removing the positive charge from the storage mesh, the PPI
display would remazin on the face of the viewing screen indefinitely, causing the
presentation to smear as the aircraft target moves. To eliminzate this, highly
positive sawtooth pulses are apolied to the conducting eiement of the storage mesh.
These pulses (erase pulses) attract electrons to the storage mesh, leaving z net
negative chargs until the electron beam from tie writing gun strikes again. The
width of the erase pulse is varied by rotating the PERSIST centrol. Clackwise
~otartion causes the pulse width to be narrowed, increasing the ameuns of me o
takes-tu erasge the charge on the storage mesk.

When the HOLD-ERASE-NORM switch is placed in the "HOLD" position, neither
video signals nor erase puises are app.ded to the storage mesh. Inothis instaace,
the PPI display will remain. When the switch is placed in the "ERASE™ position,
a constant D-C potential is applied to the storage mesh, while video signals are
blocked. In this condition, the entire PPI display is erased.
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