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WARNING

RADIATION HAZARD

a

STD- RW-2

Co. 60
Ni 63

Tube types OB2WA and 6560/BL-35 (TR tube) used in this equipment contain radioactive material. These tubes
are potentially hazardous when broken; see qualified medical personnel and the Safety Director if you are exposed to or
cut by broken tubes. Be extremely careful when replacing these tubes and follow safe procedures in their handling,
storage, and disposal.

Do not place radioactive tubes in your pocket.

Be extremely careful not to break radioactive tubes while handling them.

Do not remove radioactive tubes from carton until ready to use them.

WARNING

When overheated, selenium rectifiers give off poisonous fumes (smell like garlic or rotten eggs) that are harmful to the
human body. When this odor is first noticed shutoff the equipment and evacuate the area. DO NOT reenter the area until
it has been well ventilated. DO NOT handle selenium rectifiers that have been overheated (even after cooling) with the
bare hands.

MICROWAVE RADIATION HAZARD

Potentially hazardous levels of microwave radiation exist immediately in front of Reflector, Antenna AT-634/MPQ-
4A. Turn off the transmitter before standing on the radar trailer in front of the reflector. When it is absolutely necessary to
use the telescope while the transmitter is turned on, remain in a crouched position while making observations through the
telescope, and use maximum antenna angles whenever possible.

IONIZING RADIATION HAZARD

Potentially hazardous ionizing radiation may exist within the transmitter compartment. If the radar set is on and
radiating with the door to the transmitter compartment open, keep 3 feet away from the type 5949A thyratron tube. Ifitis
necessary to work within 3 feet of this tube while the radar set is operating with the transmitter compartment door open,
keep exposure to a minimum. Limit the time of exposure to not more than 1 hour per week.

EXTREMELY DANGEROUS VOLTAGES
EXIST IN THE FOLLOWING UNITS:

Duplexer TR tube assembly 700 volts
Power Supply PP-1588/MPQ-4A 700 volts
Azimuth and Range Indicator IP-375/MPQ-4A 14,000 volts

Modulator-transmitter 26,000 volts
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CHAPTER 1

SYMBOLS AND COLOR CODES

1-1. CONVENTIONAL SYMBOLS

i THERMAL. ELLEMENT
(HEATER OR RELAY)

MAGNETIC RELAY OR
SOLENOID WINDING

fL THERMAL OVERLOAD RELAY

LINE VOLTAGE RECEPTACLE

- L+
N CRYSTAL DIODE
- .+
n METALLIC OXIDE RECTIFIER
|= QUARTZ CRYSTAL

> SWITCH, RELAY CONTACTS

MULTIPLE POSITION ROTARY SWITCH

NEON GLOW LAMP

INCANDESCENT LAMP
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INDUCTOR WITH AIR CORE

INDUCTOR WITH MAGNETIC CORE

TRANSFORMER WITH AIR CORE

TRANSFORMER WITH MAGNETIC CORE,
FIXED TAPS

AUTOTRANSFORMER WITH VARIAGLE TAP

CAPACITOR, FIXED
NOTE: CURVED PLATE INDICATES NEGATIVE
TERMINAL OR OUTSIDE FOIL

CAPACITOR, VARIABLE
NOTE: DIAGONAL ARROW THROUGH ANY
COMPONENT INDICATES THE VALUE
OF THE COMPONENT IS VARIABLE

INTERLOCK SWITCH

PUSHBUTTOM SWITCH {(NORMALLY OPEN)

PUSHBUTTOM SWITCH (NORMALLY CLOSED)

RESISTOR, FIXED

RESISTOR, VARIABLE (POTENTIOMETER)

RESISTOR, VARIABLE (RHEOSTAT)

RESISTOR, TAPPED

Page 2
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*INDICATES TYPE OF METER
f*\ MA MILLIAMMETER
N V VOLTMETER

TT TOTAL TIME METER

WIRES CROSSING — NO CONNECTION

+ WIRES CROSSING - CONNECTION
. GROUND CONNECTION
— e e e e e we  MECHANICAL CONNECTION

-y
—-p

o,

SHIELLDED WIRE OR COAXAL CABLE

N
L/

SLIPRING CONNECTION

___—@ ’ TEST JACK

O

A PLUG AND JACK CONNECTION
ANY
}3%05 TERMINAL BOARD CONNECTION
5 NOTE: EXAMPLE INDICATES TERMINAL FIVE
A4 OF TERMINAL BOARD TB2005
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RMATURE

i

RECTANGULAR WAVEGUIDE CONNECTION
(LETTER DENOTES PLANE INTO WHICH
SIGNAL IS INSERTED)

FIELD

.

9,

VOLTAGE REGULATOR TUBE
(COLD CATHODE)

BLACK DOT SIGNIFIES TUBE
IS GAS FILLED

& &

PLAYE CAP CONNECTION

V'

THYRATRON (GAS FILLED)

ROTOR

STATOR

MAGNETRON
(PM DENOTES PERMANENT
MAGNET FIELD)

O D

RF PROBE

STATOR g 3‘ ROTOR

AEPELLER
PLATE

TUNABLE
CAVITY

{mF OUTPUT)
pr—

REFLEX KLYSTRON

ACCELERATOR
L1 1]

TM 11-5840-208-30-1

DC MOTOR

2-PHASE AC MOTOR

3-PHASE AC MOTOR

SYNCHRO
TRANSMITTER
OR
CONTROL
TRANSFORMER

SYNCHRO RESOLVER

SATURABLE REACTOR
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NOTES
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1-2. COLOR CODING FOR CAPACITORS AND RESISTORS

MULTIPLIER GRAY
i}m SIGNIFICANT WHITE
20} FIGURE

DISK CERAMIC CAPACITOR COLOR CODES

TM 11-5840-208-30-1

COLOR SIG MULTIPLIER TOT. TEMP.
5-DOT SYSTEM FIG A B___COEF
TEMPERATURE BLACK 0 1 2 20 0
COEFFICIENT BROWN 1 10 0.1 1 -30
I1ST ‘isusmncmr RED 2 102 - 2 -80
2 guf;f_}‘:: ORANGE 3 103 - 25  -150
TOLERANGE YELLOW 4 104 - - -220
GREEN 5 - 0.5 5 -330
3-DOT SYSTEM BLUE 6 - - - -470
VIOLET 7 - - - -750
8 0.01 0.25 - 30
9 0.1 1 10 120 TO -750 (RMA)

500 TO -330 (JAN)

GOLD - - - - 100
SILVER - - - - BYPASS OR COUPLING
NOTES: CAPACITANCE IN puFD
COLUMN A LISTS TOLERANCE IN puFD FOR VALUES
OF 10 puFD OR LESS. COLUMN B LISTS TOLERANCE
IN PERCENT FOR VALUES OVER 10 puFD.
--PARTS PER MILLION PER DEGREE CENTIGRADE.
CERAMIC CAPACITOR COLOR CODES
SEE CODES AND NOTES FOR DISK-CERAMIC CAPACITORS
FEED-THRU TYPE STANDOFF TYPE
MULTIPLIER TEMPERATURE ‘A
COEFFICIENT
TOLERANGE @<— ST } SIGNIFICANT
@<—2 0] FIGURE
TEMPERATURE MULTIPLIER —{=@
IST 1SIGN|F|CANT COEFFICIENT
2 D FIGURE TOLERANCE
5-DOT RAD!AL LEAD 6-DOT RADIAL LEAD AXIAL LEAD
SILVER 1ST | SIGNIFICANT
D TEMPERATURE
TOLERANCE——4-@ (MEANS 2 } FIGURE COEFFICIENT
MULTIPLIER-——¢® IST } SIGNIFICANT  OR MULTIPLIER «—I1ST ) SIGNIFICANT
2 0} FIGURE COUPLING — TOLERANCE 20 } FIGURE
TEMPERATURE L. ONLY) MULTIPLIER
COEFFICIENT SRANNE 'R0 TOLERANCE
VOLTAGE Sgﬁ‘;"'”o
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MOLDED MICA CAPICITOR COLOR CODES

TM 11-5840-208-30-1

COLOR SIG MULTIPLIER TOLERANCE CHARAC-

EIG PERCENT __TERISTIC
RMA CODE BLACK 0 1 20 A
ool e BOW 1w T
TOLERANCE —o bo—1 ST } SIGNIFICANT ORANGE 3 103 3(RMA) D
MULTIPLIER—C33"—2D ) FIGURE YELLOW 4 104 ; E
GREEN 5 - 5(RMA) F(JAN)
BLUE 6 - - G(JAN)
CHARACTERISTIC._| __BLACK DOT GRAY 8 - - I((RMA))
WHITE 9 - . JRMA
TOLERANCE G G ST SRE T GolD - 0.1 S(JAN) i
MULTIPLIER SILVER - 0.01 10 -
NONE - - 20(RMA) -
STANDARD RESISTOR COLOR CODE
COLOR SIG TOLERANCE
FIG PERCENT
BLACK 0 -
BROWN 1 .
RED 2 -
ORANGE 3 ;
YELLOW 4 .
GREEN 5 .
VIOLET 7 ;
GRAY 8 .
WHITE 9 -
GOLD )-SEE NOTES  PLUS OR MINUS 5%
SILVER ) PLUS OR MINUS 10%
NONE PLUS OR MINUS 20%

NOTES: BAND NEAREST END IS FIRST
FIGURE. SECOND BAND IS THE
SECOND FIGURE. THIRD BAND IS
THE NUMBER OF ZEROS OF THE DEC-
IMAL MULTIPLIER IF GOLD OR SIL-
VER. FOURTH BAND IS PERCENT
TOLERANCE

Letter Prefix Part Name

Motor or synchro
Capacitor

Quartz crystal
Terminal strip
Fuse

Generator

Lamp

Jack or receptacle
Relay

ACeToTmmm<O®

Page 7

Letter Prefix

Part Name

L
MG

N O X<-HWnWXIT

Inductor

Motor-generator

Plug

Resistor

Switch

Transformer

Tube

Tube socket and
plug-in resistor

Crystal recitifier

Filter network
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TRANSFORMER COLOR CODE (RMA STANDARD)

COLOR OF POWER A-F TRANSFORMER I-F LOUDSPEAKER
LEAD TRANSFORMER  (ALSO LINE-TO-GRID AND TUBE-TO-LINE) XFMR  FIELD VOICE
BLACK PRIMARY (COMMON FOR GRID RETURN GRID OR DIODE START
TAPPED PRIMARY) RETURN
BLACK AND
RED FINISH OF TAPPED PRIMARY START
BLACK AND
YELLOW  PRIMARY TAP
RED HIGH VOLTAGE B PLUS B PLUS
RED AND
YELLOW  HIGH VOLTAGE TAP FINISH
YELLOW  RECTIFIER FILAMENT
(CT-YELLOW AND BLUE) GRID OR CENTER-TAPPED
SECONDARY
GREEN FILAMENT NO. 1
(CT-GREEN AND YELLOW) GRID GRID OR DIODE FINISH
BROWN FILAMENT NO. 2
(CT-BROWN AND YELLOW) PLATE OR CENTER-TAPPED
PRIMARY
SLATE FILALENT NO. 3 TAP-SLATE
(CT-BROEM AND YELLOW AND RED
BLUE PLATE PLATE
RMA CODE MOLDED FLAT PAPER CAPACITOR COLOR CODES
TEMPERATURE
WORKING MULTIPLIER COLOR SIG MULTIPLIER TOL CHARACTERISTIC WORKING
B FIG VOLTAGE
vomﬁi/’q 20 } SIGNIFICANT 5 acic o 1 20 A )
gggg" 1ST) FIGURE BROWN 1 10 - B 100
RED 2 10° - C 200
JAN COOE ORANGE 3 10° 30 D 300
. YELLOW 4 10* 40 E 400
TEMPERATURE 5
CHARACTERIS GREEN 5 10° 5 F 500
SILVER DOT BLUE 6 10 - G 600
;?Jts'?:::; m} SIGNIFICANT  VIOLET 7 : ' : e
| F - - -
2D) FIGURE WHITE 9 - 10 - 900
GOLD - 0.1 5 - -

NOTES: CAPACITANCE IN ppFD. VOLTAGE
RATINGS EXPRESSED IN HUNDREDS
OP VOLTS. VOLTAGE RATINGS OVER
500 V EXPRESSEO IN TWO-DOT VOLTAGE
CODE
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NOTES

BUTTON SILVER MICA CAPACITOR COLOR CODE

TM 11-5840-208-30-1

TEMPERATURE
COLOR SIG MULTIPLIER TOLERANCE CHARACTERISTIC
EIG PERCENT
BLACK 0 1 20 A
BROWN 1 10 - B
1ST ‘ RED 2 12 - C
} Poune ™M ORANGE 3 103 3(RMA) D
YELLOW 4 104 - E
GREEN 5 - 5 (RMA) F (JAN)
BLUE 6 - - G (JAN)
MULTIPLIER \élF?kET ; - - | (RMA)
mm’n‘i%&?é‘ NCE WHITE 9 - - J (RMA)
CHARACTERISTIC GOLD R 0.1 05 -
NOTE: CAPACITANCE IN (i FD SILVER - 0.01 10 -
NONE - - 20 (OLD RMA) -

MOLDED TUBULAR PAPER CAPACITOR COLOR CODE

COLOR SIG MULTIPLIER TOLERANCE
1ST | SIGNIFICANT FIG PERCENT
20 | FIGURE BLACK 0 1 20

/ BROWN 1 102 -
MULTIPLIER RED 2 10 -
LTiPL ORANGE 3 10° 30
TOLERANCE YELLOW 4 10* 40
GREEN 5 102 5

—_ BLUE 6 10 i
WORKING VOLTAGE VIOLET 7 ) )

GRAY 8 - .

WHITE 9 - 10

GOLD - 0.1 -

CAPACITANCE IN ppFD.
VOLTAGE RATINGS
EXPRESSEDO IN HUNDREDS
Of VOLTS.

VOLTAGE RATINGS OVER
900 V EXPRESSED IN TWO-
BAND V CODE

JAN: JOINT ARMY-NAVY STANDARDS

RMA: RADIO- TELEVISION MANUFACTURERS ASSOCIATION STANDARDS

9
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CHAPTER 2
PREOPERATION AND PERFORMANCE CHECKS
2-1. GENERAL

Adherence to the procedures outlined in this section is necessary for efficient operation of the radar set AN/MPQ-4A. The
procedures should be performed in sequence when possible.

2-2. PRELIMINARY ADJUSTMENTS

Before applying power to the radar set AN/MPQ-4A, perform the following preliminary adjustments:

a. Receiver-Transmitter Group. Set the AFC-MANUAL switch on the control-monitor panel to the AFC position.
Secure the control-monitor panel, the power supply drawer, and the transmitter door. Open the air intake and air exhaust
panels on the rear of the cabinet and the air exhaust panel on the left side. Remove the vent cap at the upper left rear of
the cabinet.

b. Antenna Group. Open the vents on both ends of the scanner and under the pedestal. Place circuit breaker
switch to on (HD-264A/MPQ-4A), open the purge valve. Open the air intake/exhaust panel on the front of the dehydrator.
Be sure that the azimuth stowlock is disengaged and that the fenders are down. Place the azimuth handwheel in the
desired operating position (normally all the way out). Open the vent under the elevation dial indicator housing (AN/MFP-4A

only).

c. Control-Indicator Group. Secure the control-power supply, indicator, and computer drawers. Open the air
intake and exhaust panels on the left and right sides of the cabinet. Remove the vent cap at the upper right rear of the
cabinet. Set the following switches in the position indicated:

Switch Position
MAIN POWER switch OFF
AFC-MANUAL switch MANUAL
TEST METER SELECTOR switch 27V

2-3. STARTING PROCEDURE

I

Check and start the generator PU-304C as outlined in TM 5-6115-450-15, section IV.

b. Check the power unit output for proper voltage and frequency. When these requirements are met, turn the
power unit 400-hertz circuit breaker to ON. The POWER UNIT indicator lamp on the control-indicator group will light,
providing the output phases of the generator are connected in the proper sequence.

c. Turn the MAIN POWER switch to ON. The MAIN POWER ON & INTLK CLOSED indicator lamp will light, and
the test meter on the control-power supply will indicate 27 volts. If the meter does not indicate 27 volts + 3
volts, turn the MAIN POWER switch off at once and check power input voltages and connections. If the 27V
fuse blows, turn

|
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the power off and check the cable connections between the control unit and the pedestal for improper mating.
d. Check for operation of the system blowers. There are three blowers to be checked.

(1) Check the blowers in the receiver-transmitter cabinet. To accomplish this, hold a piece of paper to the
intake vents at the rear of the cabinet. If inrushing air draws the paper against the vent, the blower is
operating. This must be done on both the left and right sections of the vent to insure operation of both
the main blower and the magnetron blower.

(2) The control-indicator blower is operating if air is being discharged at the exhaust vent on the right side of
the cabinet.

®

While waiting for the 5-minute delay relay to close, perform the following checks and adjustments:

(1) After 30 seconds, rotate the TEST METER SELECTOR switch on the control-power supply and on the
control-monitor through the positions listed in (a) and (b) below. The meter should read as follows:

(a) At the control-power supply:

Switch Meter Typical Actual
position scale reading value
440 V X100 0-5 4.4 440 volts
220V X50 0-5 4.4 220 volts

27V X10 0-5 2.7 27 volts
-220 'V X50 0-5 4.4 -220 volts

(b) At the control-monitor:

Switch Meter Typical Actual
position scale reading value
XTAL 1 0-5 2.5 0.5 ma
XTAL 2 0-5 2.5 0.5 ma
+300V X100 0-5 3.0 300 volts
+150V X50 0-5 3.0 150 volts
-300V X100 0-5 3.0 -300 volts

(2) Operate the AZIMUTH switch to the CW position and then to the CCW position. The antenna should
rotate in a corresponding direction.
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(3) Operate the ELEVATION switch. The reflector should tilt up-ward when the switch is placed in the
RAISE position; it should tilt downward when the switch is placed in the LOWER position.

f.  After the 5-minute delay, the READY indicator lamp on the control-power supply panel will light. Close purge
valve. Check to see that the dehydrator pressure gage reads approximately 16 psi (pounds per square inch) and that the
dry air indicator is blue.

g. Adjust the MAGNETRON POWER variac to a position between 0 and 25. Press the START button. The
RADIATE indicator lamp will light. Adjust the variac until the MAGNETRON CURRENT meter reads 18 ma (milliamperes).

h.  Set the VIDEO control at maximum and the IF GAIN at minimum.

i.  With the RANGE SELECTOR switch in the 15000 M position, adjust the INTENSITY control until raster is just
visible.

I Switch the RANGE SELECTOR switch to the 3750 M position. If intensity of raster changes noticeably,
adjust the intensity balance (page 208).

k.  Adjust the FOCUS control to obtain the sharpest lines and images.

. Adjust the IF GAIN control until the background noise is just noticeable.
m. Adjust the RANGE MARK control until the range strobe is visible.

n.  Adjust the AZIMUTH MARK control until the azimuth strobe is visible.
0. Place the AFC-MANUAL switch in the AFC position.

p. Turn the MARKERS switch to ON. Range markers should appear at ranges of 2,000, 4,000, 6,000, 8,000,
10,000, 12,000, and 14,000 meters. If the markers do not appear, the most probable cause is improper tuning of the local
oscillator.

g. Tune the local oscillator.
(1) Place the AFC-MANUAL switch in the MANUAL position.
(2) If the markers did not appear in above, operate the LO switch in the RAISE position until the markers

appear. If no markers appear within 40 seconds, operate the LO switch in the LOWER position.
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(3) When the range markers appear, operate the LO switch in the RAISE position and then in the LOWER
position until maximum marker intensity is obtained. Return the AFC-MANUAL switch to the AFC
position. The marker intensity should remain unchanged.

(4) If a decrease in marker intensity occurs, the AFC circuit probably requires adjustment (page 211).

Note: There are two local oscillator frequencies that will cause the range markers to
appear at full brilliance; one is 30 MHz above the transmitter frequency, the other is 30
MHz below. The lower frequency is correct and is the only frequency at which the AFC
circuit will "lock in. " Proper action of the AFC circuit is indicated by the stability of the
range marker intensity and the AFC crystal current when the AFC- MANUAL switch is
placed in the AFC position. AFC crystal current may be measured on the test meter by
setting the TEST METER SELECTOR switch in the AFC XTAL CUR position. The
normal meter reading is 2. 5 (0. 5 ma).

(5) If the range markers fade out entirely when the AFC-MANUAL switch is placed in AFC, the local
oscillator is probably tuned to the wrong frequency. To correct this, place the AFC-MANUAL switch to
MANUAL and operate the LO switch in LOWER position until the range markers reappear. Adjust the
local oscillator for maximum intensity of the range markers. Return the AFC-MANUAL switch to AFC.
No change in marker intensity should occur.

r.  Turn the MARKERS switch to OFF.
2-4, RANGE CALIBRATION

a. General. In order to obtain accurate range data and an end result of accurate weapons locations, the radar
set AN/MPQ-4A must be range calibrated. Range calibration consists of alining the range circuits so that the radar will
read the correct range. Range markers are used to calibrate, and a fixed point may be used to check calibration. Range
calibration should be performed each time the set is emplaced and checked at least once a day during operation.

b. Procedure for Range Calibration. To prepare the radar for range calibration, insure that power is applied to
the radar, the transmitter is turned on, the local oscillator is tuned, the RANGE SHIFT switch is turned to the OFF position,
the DETENT switch is set to the OFF position, and A RANGE is set in detent. (The latter allows the operator to set any
given range into the computer. )

(1) Using the LOWER BEAM RANGE control, set the range at 2, 000 meters.
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(2) Turn the RANGE SELECTOR switch to the 3750 M position to expand the sweep.
(3) Turn the EXPANDED SWEEP DELAY switch to position 0.
(4) Turn the MARKERS switch to ON.

Note: It may be necessary to adjust the IF GAIN control and/or local oscillator to cause
the markers to appear at the proper intensity.

(5) Adjust the RANGE ZERO control, if necessary, until the range marker falls exactly over the strobe.

(6) Turn the EXPANDED SWEEP DELAY switch to position 12.

(7) Move the range strobe to 14, 000 meters.

(8) Adjustthe RANGE SLOPE control, if necessary, until the range marker appears exactly over the strobe.
Note: Since the RANGE ZERO and RANGE SLOPE controls interact, it will be
necessary to recheck slope at 14, 000 meters after each change-in zero at 2, 000

meters and to recheck zero at 2, 000 meters after each change in slope at 14, 000
meters.

2-5. RADAR PERFORMANCE CHECKS

a. General. Upon receipt of the radar set in the unit, maintenance personnel, using the echo box in conjunction
with the indicator B-scope, should test the overall operation of the system by performing a ringtime check. The results of
this check should be entered in the radar log for future reference. Subsequently, the operator should make performance
checks daily, enter the readings in the radar log, and compare the readings with those resulting from the initial checks to
determine whether the set is operating at peak efficiency or whether its effectiveness has decreased. Because of the
difficulty of obtaining a high degree of accuracy during the measurement of ringtime, it is extremely important that the
measurements be made as carefully as possible. Preferably, all measurements should be made by the same operator.
The local oscillator must be properly tuned before the ringtime check is made.

b. Ringtime Check.

(1) Turn on the radar set and elevate the antenna to minimize clutter on the B-scope.

(2) Check the MAGNETRON CURRENT meter reading to assure a reading of 18 ma.
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Set the indicator RANGE SELECTOR switch to the 15000 M position.
Turn the MARKERS switch to ON.
Tune the echo box until a peak reading is obtained on the relative power meter.

Rotate the EXPANDED SWEEP DELAY switch until the bright band covers the area where the noise on
the B-scope starts to build up.

Set the RANGE SELECTOR switch to the 3750 M position.
Adjust the IF GAIN control for maximum ringtime display.

Using the LOWER BEAM RANGE control, place the range strobe over the point where the noise starts
to build up.

(10) Read the RANGE counter to obtain the ringtime distance.

(11) Record the ringtime distance, the relative power, and the transmitted frequency of the radar. The

minimum acceptable ring-time is 1, 200 meters.

(12) Detune the echo box.

(13) Return the RANGE SELECTOR switch to the 15000 M position.

2-6. NORMAL STOPPING PROCEDURE

a. Turn the magnetron power variac fully counterclockwise, then press the STOP button on the control-power
supply panel to turn the transmitter off.

b. Elevate the antenna to +175 mils.

c. To completely stop the radar set, turn the MAIN POWER switch to the OFF position. The READY indicator
lamp and MAIN POWER ON & INTLK CLOSED indicator lamp will go out.

d. To stop the power unit, hold the POWER UNIT switch in the STOP position until the engine completely stops.
The POWER UNIT indicator lamp will go out.

Note: Place AFC/MAN switch (on the control indicator in the MANUAL position.

2-7. EMERGENCY STOPPING PROCEDURE

To stop the equipment in case of emergency, turn the MAIN POWER switch to OFF and hold the POWER UNIT
switch to STOP until the engine stops. These two actions cut off all power to the radar.
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2-8. AZIMUTH COLLIMATION AND ORIENTATION

a. Azimuth Collimation Check. The purpose of this check is to determine the angular separation between the

optical axis and the center of scan. This check is performed as follows:

1)

)

®3)

4)

(5)

(6)

Determine the field correction in the following manner:

(a) Turn the transmitter on and allow the set to operate at least 30 minutes.

(b) Tune the echo box for maximum deflection of the meter.

(c) Read the transmitter frequency from the dial above the echo box tuning knob.

(d) Apply this frequency to the chart on the inside of the echo box cover (page 91), interpolating if
necessary. The figure obtained is called the field correction.

Select any target which can be positively identified both on the B-scope and through the orienting
telescope. This target can be improvised, if necessary, and should be at least 500 meters from the
radar.

Move the radar in azimuth and elevation until the target is centered in the orienting telescope.

Note. The use of the AZIMUTH switch on the control-power supply to move the
antenna small amounts may cause excessive wear on the azimuth brake. Use the
handwheel on the frame of the radar for these small movements, or move the antenna
by hand.

Place the RANGE SELECTOR switch in the 3750 M position, and set the EXPANDED SWEEP DELAY
switch so that the target is displayed on the B-scope.

Set the DETENT switch in the AZIMUTH ORIENT position, and place both the A AZIMUTH and the
LOWER BEAM AZIMUTH controls in detent.

The azimuth strobe should be off the center of the echo by the amount of the field correction; the strobe
should be to the left if the correction is negative or to the right if the correction is positive. To verify the
distance between the strobe and the center of the echo, note the azimuth reading; then place the
DETENT switch in the OFF position, use the LOWER BEAM AZIMUTH control to move the azimuth
strobe over the center of the echo, and reread the azimuth counter. The difference between
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the two readings should be numerically the same as the field correction. If it is not, the error should be
noted and a correction carried until the radar can be correctly boresighted.

b. Azimuth Orientation. The purpose of azimuth orientation is to obtain the correct reading on the azimuth
counters.

(1) Azimuth orientation (electrical method).

(a) Place the RANGE SELECTOR switch in the 3750 M position and the EXPANDED SWEEP DELAY
switch to the range which will display the orienting point. Rotate the antenna until it is pointed
generally toward the orienting point. Move the antenna in elevation, if necessary, until the orienting
point shows up as a target on the B-scope.

(b) Set the DETENT switch to the OFF position, and place the A AZIMUTH control in detent.

(c) Rotate the LOWER BEAM AZIMUTH control until the azimuth strobe bisects the target (orienting
point) on the B-scope.

Note: It may be necessary to adjust the IF GAIN con-trol to reduce the size of the echo
so that it can be more easily bisected.

(d) Hold the RADAR LOCATION AZ ORIENT switch in the ADD (or SUBT) position until the AZIMUTH
counter reads the azimuth to the orienting point.

(e) Set the DETENT switch to the AZIMUTH ORIENT position, and place the A AZIMUTH and LOWER
BEAM AZIMUTH controls in detent.

(H) Apply the field correction (a(l) above) with the sign changed to the reading on the computer
AZIMUTH counter. Set the resulting figure into the azimuth counter on the frame of the radar.

(2) Azimuth orientatioh (optical method).

(a) Position the antenna so that the orienting point is centered in the orienting telescope. (Comply with
the instructions in the note in a (3) above.)

(b) Set the azimuth to the orienting point into the azimuth counter bn the frame of the radar.
(c) Set the DETENT switch to the AZIMUTH ORIENT position, and place the A AZIMUTH and LOWER
BEAM AZIMUTH controls in detent.
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(d) Apply the field correction (a(l) above), as indicated by its sign, to the azimuth to the orienting point. A
corrected azimuth will result.

(e) Hold the RADAR LOCATION AZ ORIENT switch in the ADD (or SUBT) position until the AZIMUTH
counter on the computer reads the corrected azimuth.

(f) Move the antenna in azimuth and elevation until a target echo, which can be easily identified, is
found. Read and record the azimuth and range to this target. This target can now be used as an
electrical orienting point and for orientation checks during periods of poor visibility.

2-9. ELEVATION ORIENTATION CHECK

An elevation orientation check is made to verify the alinement of the orienting telescope with the elevation dials.
Since there is no satisfactory means at unit level of checking the alinement of the telescope with the electrical beam, this
check is of little value when the set is to be used for weapon location, but it is valuable for such other applications as high-
burst registration of artillery. The checkpoint may be a fixed point of known elevation or a fire control instrument, such as
an aiming circle.

a. Check the level of the set.

b. Position the antenna so that the checkpoint is centered in the orienting telescope. Comply with the
instructions in the note in paragraph 2-8a(3).

c. Check the elevation counter on the frame of the radar. It should indicate the correct elevation to the
checkpoint. Record for future reference any error greater than 1 mil.

2-10. COMPUTER ALINEMENT CHECK

The purpose of the computer alinement check is to insure that the computer provides correct locations. This
check should be performed daily and after each move.

a. Check linearity between the antenna elevation counter and the computer LOWER BEAM ELEVATION
counter in the following manner:

(1) Using the ELEVATION RAISE-LOWER switch, position the antenna in elevation so that the following
readings are obtained on the LOWER BEAM ELEVATION counter: -100, -50, 0, 50, 100, 150, 200 mils.

(2) Check that the corresponding readings are obtained on the antenna elevation counter. The readings
should be within £75 mils.
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Check the azimuth controls and the B-scope indicator as follows:

@)
)

®3)

(4)
(5)

(6)

()
(8)

C)

Set the DETENT switch at OFF, and place the A AZIMUTH control in detent.

Rotate the LOWER BEAM AZIMUTH control clockwise. The AZIMUTH counter reading increases, and
the azimuth strobe moves to the right.

Rotate the LOWER BEAM AZIMUTH control counterclockwise. The AZIMUTH counter reading
decreases, and the azimuth strobe moves to the left.

Make a short, very thin vertical mark with a grease pencil on the B-scope.

Using the LOWER BEAM AZIMUTH control, superimpose the azimuth strobe on the mark, with the last
movement of the control in the clockwise direction. Note the reading of the AZIMUTH counter.

Repeat the step in (5) above, with the last movement of the control in the counterclockwise direction.
The same AZIMUTH counter reading should be obtained.

Set the DETENT switch to DETENT RELEASE and check to see that the SET DETENT light is on.

Rotate the A AZIMUTH control clockwise. The AZIMUTH counter reading decreases, and the strobe
moves to the right.

Rotate the A AZIMUTH control counterclockwise. The AZIMUTH counter reading increases, and the
strobe moves to the left.

Check the range controls and the B-scope as follows:

)

)

®3)

4)

Rotate the LOWER BEAM RANGE control clockwise. The RANGE counter reading increases, and the
range strobe moves. up.

Rotate the LOWER BEAM RANGE control counterclockwise. The RANGE counter reading decreases,
and the range strobe moves down.

Rotate the A RANGE control clockwise. The RANGE counter reading decreases, and the range strobe
moves up.

Rotate the A RANGE control counterclockwise. The RANGE counter reading increases, and the range
strobe moves down.
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(5) Move the DETENT switch to OFF and place the A RANGE and A AZIMUTH controls in detent.

d. Check the RADAR HEIGHT counter by rotating its adjustment screw; note that the counter reading changes.
The weapon HEIGHT counter reading should change by the same amount.

e. Check the weapon HEIGHT counter by rotating the control knob; note that the reading changes on the
weapon HEIGHT counter only.

f.  Check the RADAR LOCATION and WEAPON LOCATION counters as follows:

(1) Hold the RADAR LOCATION EASTING switch in the SUBT position; both EASTING counter readings
decrease.

(2) Hold the RADAR LOCATION EAS'£ING switch in the ADD position; both EASTING counter readings
increase.

(3) Repeat the steps in (1) and (2) above with the RADAR LOCATION NORTHING switch and counters.
g. Check the accuracy of the azimuth counter movement as follows:

(1) Note the reading on the azimuth counter on the frame of the radar. Use the LOWER BEAM AZIMUTH
control to set the same reading into the computer AZIMUTH counter.

(2) Open the computer drawer far enough to open the computer drawer interlock.
(3) Rotate the antenna approximately 1, 500 mils.
(4) Close the computer drawer.

(5) When the AZIMUTH counter on the computer stops, compare the reading with the reading on the
counter on the radar frame. The readings should agree within 1 mil.

(6) Repeat the steps in (1) through (5) above at two additional positions of the antenna.

h.  Check the A TIME counter by rotating its control knob clockwise to increase its reading and counterclockwise
to decrease its reading.

i. Check the accuracy of the computer (after all components of the computer have been checked).
(1) The accuracy check for dual beam operation consists of a series of four problems (fig 1), which are set

into the computer. These problems produce weapon locations which are compared against a set of
answers.
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This set of answers or output data is determined by the radar repairman for the particular set after he
alines the computer. After alining the computer, the repairman sets the beam separation to its normal
position (correct setting is indicated on the BEAM SEPARATION plate on the antenna). He then sets
each of the four problems into the computer and records the weapon location easting and northing.
These locations, along with the problems, are recorded in the radar log book.

Date of alinement Alined by Beam separation

Date of recorded output data Recorded by

Problem Lower beam Elevation Lower beam Upper beam Upper beam Time Weapon Output data

no azimuth range azimuth range height Easting Northing
1 0000 +20 8,000 0030 8,200 2.0 300
2 1600 +40 5,000 1620 5,100 2.0 400
3 3200 +10 8,000 3170 7,800 15 50
4 4800 +40 5,000 4780 4,900 4.0 200

)

®3)
(4)

Figure 1, Computer accuracy check (dual beam).

Each day or every time the set is moved, the operator should perform the accuracy check and compare
his output data with the data entered in the log by the radar repairman. These data are also used in the
performance of equipment serviceability criteria (ESC) checks. The tolerances for the check results
compared to the logged output data are as follows:

(a) The error in easting or northing should not exceed 20 meters.

(b) The sum of the easting and northing errors should not exceed 36 meters.

The results of the check should be entered in the log book.

Check the set for dual-beam operation as follows:

(a) Emplace the radar, apply power, and turn on the transmitter. Set DUAL-SINGLE BEAM switch to
DUAL.

(b) Open the computer drawer, and close the INTERLOCK SHORT switch.

Note: The interlock short switch is located under a red cover in upper left corner of the
computer compartment.

(c) Verify that the BEAM SEPARATION dial on the left side of the computer drawer reads the same as
the BEAM SEPARATION plate on the antenna.
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(d) Set in the radar location data as follows:

1. Use the EASTING and NORTHING switches to set the RADAR LOCATION EASTING and
NORTHING counters to zero.

Note: If the correct radar location is already set into the EASTING and
NORTHING counters, it is not necessary to change them. Add the radar
easting and northing to the corresponding answers in the log book solutions
to these problems, and use these new figures for comparison with the test
results obtained in (e) through (r) below.

2. Set the RADAR HEIGHT counter to 300 meters.
(e) Set the radar on the proper angle of elevation.
(f) Set the DETENT switch to OFF.
(a) Place the A RANGE and A AZIMUTH controls in detent.
(h) Using the AZIMUTH switch and the LOWER BEAM AZIMUTH control, set in the proper azimuth.
(i) Set in the proper lower beam range.
(D) Turn the TEST-NORMAL switch to TEST.
(k) Set the DETENT switch to DETENT RELEASE.
() Set in the upper beam azimuth with the A AZIMUTH control.
(m) Set in the upper beam range with the A RANGE control.
(n) Turn the TEST-NORMAL switch to NORMAL.
(0) Set in the A time with the A TIME knob.

(p) Set the weapon height into the computer.

(a) Check the reading of the WEAPON LOCATION EASTING and NORTHING counters against the
most recent set of out-put data entered in the radar log book.

(r) Repeat the steps in (d) through (a) above for the remaining problems.
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(5) Check the set for single-beam operation as follows:
(a) Set AT to zero.
(b) Set HW and HR to 1000.
(c) Set AA and AR controls in detent.
(d) Set range to weapon at 5000.
(e) Set single-dual switch to single.
(f) Set EL to +7 mils.
(q) "C" dials should read zero.
(h) Set EL to +21 mils.

(i) "C" dials should read one.
Note: Test-normal switch must be in normal.

2-11. RADAR LOCATION DATA
At the completion of the computer accuracy check, the true radar location is set into the computer.

a. Use the RADAR LOCATION EASTING and NORTHING switches to set the grid reference of the radar into
the computer.

b. Use the RADAR HEIGHT knob to set the altitude of the radar in meters into the computer. Normally, the
weapon HEIGHT counter is now set to read the same as the RADAR HEIGHT counter.
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NOTES
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CHAPTER 3
SYMPTOMS COLLECTION PROCEDURE
Section | GENERAL INSTRUCTIONS
3-1. TROUBLESHOOTING THE AN/MPQ-4A RADAR SET

a. Troubleshooting should normally be performed in the following three steps:

(1) Symptoms collection: Use built-in indicators and test equipment to assist in isolating a malfunction to a
specific channel or to a specific area within the channel.

(2) Signal tracing: Use the test equipment that is provided to measure voltages and monitor signals within the
suspected area to isolate the malfunction to a stage (usually performed by using the detailed schematic).

(3) Component troubleshooting: Use the test equipment that is provided to find the specific component that is
causing the malfunction.

b. The symptoms collection block diagram and charts are designed to aid in the first two steps of
troubleshooting, with the greatest emphasis on step (1) in a above (symptoms collection).

(1) Isolation to a system: The overall block diagram is broken down into NINE systems. By performing the
given checks in order, a malfunction can be isolated to a channel. A bad check indicates a malfunction in that particular
system.

(2) Isolation to a system (overall block diagram, fig 1): Advance to the block diagram of that particular system.
These blocks show the general operation of that particular system and the necessary checks to make in the system. ALL

CHECKS SHOULD BE MADE IN THE ORDER GIVEN, USING THE INDICATORS THAT ARE PROVIDED ON THE
SYSTEM, ALONG WITH TEST EQUIPMENT.

c. Signal tracing is performed by using the block diagram and detailed circuit. As an aid in circuit location, there is a
column in the block diagram chart headed KEY POINTS. Key points are listed for each circuit. Along with each
key point is the circuit diagram page number on which the key point is located.

3-2. GENERAL SYMPTOMS COLLECTION INSTRUCTIONS FOR THE AN/MPQ-4A RADAR SET

a. The three steps of general symptoms collection are as follows:

(1) Upon verification of a symptom, perform symptoms collection checks on the AN/MPQ-4A overall block
diagram (fig 1). Perform these checks in order, starting with paragraph 3-3, until a bad indication is found.
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Go to the block diagram of the bad system or channel noted ih_paragraph 3-3.1 Make checks in
the order given until a bad indication is found. This will tell you which channel is malfunctioning.

Using the key points associated with the circuit being checked and the page reference, go to the
detailed circuit and signal trace in that circuit until a bad indication is found. At this time you should
be able to locate the bad stage or component with the test equipment issued with the radar.

The following is an example of general symptoms collection:

AN/MPQ-4A operator reports that the B-scope is blank.

1)

)

®3)

Perform all steps on the overall block diagram (para 3-3, fig 1) until you reach paragraph 3-7,
which is titled INDICATOR SYS- TEM. Paragraph 3-7 on the overall block will refer you to figure 5.
(Paragraph 3-7 is the first place you had a bad indication. )

You are now using the block diagram for the SYNCHRONIZER AND INDICATOR SYSTEMS.
Perform all steps indicated on the left. When you find a bad indication, stop and go to the detailed
circuit in the CD Manual. (ALL CONDITIONS IN THE CHECK COLUMN MUST BE MET. ) Blank
scope is any scope that has any abnormal condition and that does not have a short gate, range
strobe, azimuth strobe, noise, and STC action. If the transmitter will energize and the scope is
blank, you must assume that the STC is working.

Begin signal tracing on the block diagram until you get a bad indication, using the KEY POINTS
that are provided. When a bad check is noticed, refer to the CD Manual on the page given and
signal trace down to the stage. Once the stage is found, determine what is causing the stage to
malfunction, using the test equipment that is provided with the AN/MPQ-4A radar.

Test points and waveforms are color coded as follows:

1)

)

50% screening. PRF frequency, 7000 hertz, time duration, 143 p sec; oscilloscope setting, 50 |
sec.

20% screening. Scanner frequency, 17 or 34 hertz; time duration, 30, 000 A sec; oscilloscope
setting, 5K u sec.
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Section Il OVERALL CHECKS
GENERAL INSTRUCTIONS FOR OVERALL CHECKS

Make the following checks in sequence. When a malfunctioning check is found turn to the paragraph listed to the right,
and continue the checks in thaf paragraph|

3-3.INDICATOR LOW VOLTAGE POWER SUPPLY AND METER PANEL CHECK

CHECK PARA PAGE
a. Power unit indicator 3-10 32
b. Main power ON and INTLK closed indicator 3-11 32

M-652, cabinet interlocks

o

(1) +27vDC (2.7) 3-11 32
Check blowers (intake and exhaust) RCVR-XMTR

and control-indicator 3-10 32
3-11
(2) -220VDC (4. 4) 3-12 32
(3) +ZZOVDC (4. 4) 3-13 33
(4) +440VDC (4.4) 3-14 33
(5) AFC XTAL CUR (2. 5) If this check is BAD, advance to
paragraph 3-5
3-4. ANTENNA POSITIONING SYSTEM
a. Elevation, operate to both limits (-100 to +200) 3-20 40
b. Azimuth, operate in both positions (CW, CCW) 3-21 40
3-5.RECEIVER-TRANSMITTER LOW VOLTAGE POWER SUPPLIES
a. M-1402, cabinet interlocks
(1) -300VDC (3. 0) 3-15 33
(2) +300VDC (3. 0) 3-16 34
(3) +150VDC (3. 0) 3-17 34
(4) IF Crystal #1 (2. 5) 3-18, 3-32 38, 46
(5) IF Crystal #2 (2. 5) 3-18, 3-32 38, 46
(6) AFC Crystal (2. 5) 3-18, 3-32 38, 46
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CHECK PARA PAGE
3-6.SYNCHRONIZER AND INDICATOR SYSTEM
a. Range sweep, 0-15 KM bottom to top of scope, RANGE 3-22
SELECTOR switch in 15KM position, intensified band
must be visible and variable by AT101. 3-23 42
b. Azimuth sweep, left to right of scope 3-22, 3-23 42
C. Intensity 3-30 43
d. Focus 3-29 43
e. Azimuth strobe, thin vertical line that moves from
left to right of the scope as determined by the movement of
delta and lower beam azimuth handwheels. 3-28 43
f. Range strobe, thin horizontal line (two lines if
range shift is on) that moves from bottom to top of
the scope as determined by the movement of delta and
lower beam range handwheels. 3-27,3-31 43
a. Short gate, range selector at 3. 75KM position. 3-24 42
h. Range shift 3-26 42
3-7.RECEIVER SYSTEM
a. Video. Background noise and or targets. Adjust
video gain to maximum clockwise. 3-33, 3-34 46
b. IF gain. Adjust to the lowest comfortable level.
Observe video with beam video switch in upper, lower,
and both. With beam video set to upper and then to lower,
observe for a slight amount of flickering of the video. 3-37 46
C. Sensitivity time control (STC). The reduced
portion of video beginning at the bottom of the scope and
extending vertically to a range of approximately 2. 5KM
meters. 3-36 46
d. Range marks. Transmitter must be fired and
range mark switch must be on. 3-33, 3-35 46
3-8. TRANSMITTER SYSTEM
a. Ready light. Should come on after 5-minutes
sometimes it may be necessary to wait longer than
5-minutes. 3-48 52
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CHECK PARA PAGE

b. Radiate light. After 5-minutes or sufficient

time depending upon differences among sets. 3-48 52
c. Transmitter. Press radiate button and adjust

magnetronvariac for 18 MA on magnetron current

meter. 3-48, 3-49,

3-50 52
3-9.COMPUTER SYSTEM

a. Elevation and "C" dial should move when the

antenna is moved in elevation. Leave at +70 mils

("C" dial should read 2. 0) (A handwheels detented

& time 0. 0, & weapon height same as radar height) 3-38 48
b. Azimuth. Moving the antenna in azimuth should

move EW, NW and AZW dials. 3-39 48
C. "C" dial With the antenna set to +35 mils the

"C" dial should read 1. 0, +70 mils "C" dial should

read 2. 0 with test normal switch in NORMAL. When

test normal switch is in test "C" dial should read 1. 0. 3-45 49
d. Range counter. g and AR handwheels should

move the range strobe, EW, NW, RW, and "C" dial 3-40 48
e. Delta azimuth. Delta azimuth handwheel should

move the azimuth strobe, EW, NW, and AZW counter. 3-40 48
f. A Height. Should move height counter and "C"

dial. 3-42 49
a. Delta time. Should move time counter and "C"

dial. 3-42 49
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Figure 1. Overall block diagram, AN/MPQ-4A radar.
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Figure 1. Overall block diagram, AN/MPQ-4A radar--Continued.
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PARA SYMPTOMS CIRCUIT CHECKS PAGE
3-10 | a. Control unit power light POWER UNIT a. FL1001-1004 (120 VAC) 58
does not come on LIGHT
b. TB1001-1, 2, 3 (120 VAC) (58
b. Control unit blower AC DISTRI- a. TB1001-1, 2, 3 (120 VAC) (58
motor do not come on BUTION
b. TB1002-1, 2, 3 (120 VAC) (61
C. Power unit light comes AC DISTRI- a. C651 58
on but blower motors BUTION
run at a reduced speed.
3-11 | a 27VDC varying GENERATOR a. CHECK GENERATOR FOR
STEADY OUTPUT
b. 27VDC zero 27VDC POW- a. Fe51 60
ER SUPPLY
b. TB601-6 (120 VAC) 61
c. T603-3 (120 VAC) 64
64
d. CR601 64
C. Main power on but 27VDC DIS- a. S1001-S1008 (27vDC) 64
INTLK closed lamp TRIBUTION
does not light.
d. RCVR-XMTR blowers, AC DISTRI- a. TB1002-2,3,4,5,6
scanner and dehydrator BUTION (120VAC) 61
are inoperative
b. TB2003-1,3,4, 5 (IZOVAC) (63
c. TB2001-16 (120VAC) 63
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PARA SYMPTOMS CIRCUIT CHECKS PAGE
3-12 -220VDC
a. Zero -220V a. K601-1,4,6,7 68
RECTIFIER
b. K602-8 68
c. T605-3 (120 VAC) 70
d. T605-6,8 (46 VAC) 70
e. T602-3 (120 VAC) 70
f. T602 secondary (5VAC) 70
g. V610-8 (+I00OVDC) 70
h. L603 70
b. High -220V a. V612-1, 7 (more than
AMPLIFIER -115vDC) 70
b. V611A-1 (less than
-22VDC 71
C. Low -220V a. V612-1, 7 (less than
REGULATOR -115VDC 71
b. V611A-1 (more than
-22VDC) 71
3-13 +220VDC
a. Zero +220V a. T601-3 72
RECTIFIER
b. L602 72
b. High +220V a. V609-1 (less THAN
AMPLIFIER -2vDC 73
b. V606-4 (less than
+185VDC) 73
c. Low +220V a. V609-1 (more than
REGULATOR -2VDC) 73
b. V606-4 (more than
+185VDC) 73
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PARA SYMPTOMS CIRCUIT CHECKS PAGE
3-14 +440 VDC RECTIFIER
a. Zero +440 V a. L601 74
b. High +440 V a. V603-1 (more than
AMPLIFIER +215VDC) 75
b. V602-3 (less than
+400VDC) 75
C. Low +440V
REGULATOR a. V603-1 (less than
+215VDC) 75
b. V602-3 (more than
+400VDC) 75
3-15 | -300vDC
a. Zero -300V
RECTIFIER a. K1601-3 (+Z7VvDC) 78
b. K1602-2 (+27VDC) 78
c. K1602-10,11 (115VAC) [78
d. V1605-8 (+180VDC) 80
e. T1601-2 (120VAC) 80
f. T1601 (secondary 5VAC)80
g. L1601 80
b. High -300V
AMPLIFIER a. V1612-1 (more than
-195VDC) 81
b. V1612-7 (more than
-195VDC) 81
c. V1609-3 (less than
-5VDC) 81
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PARA SYMPTOMS CIRCUIT CHECKS PAGE
3-15 | c. Low -300V a. V1612-1 (less than
REGULATOR -195vDC) 81
b. V1612-7 (less than
-195VDC) 81
c. V1609-3 (more than
-5VDC) 81
3-16 | +300VDC
a. Zero +300V a. V1602-8 (620VDC) 82
RECTIFIER
b. T1604-1 (115VAC) 82
Cc. T1604 secondary
(700VAC to CT) 82
d. T1601 secondary (5VAC) 82
e. L1602 82
b. High +300V a. V1610-1 (less than
AMPLIFIER 3. 5VDC) 82
b. V1606-3 (less than
+270VDC) 82
[of Low +300V a. 1610-1 (greater than
REGULATOR -3. 5vDC) 83
b. V1606-3 (greater than
+270VDC) 83
3-17 +150VDC
a. Zero +150 a. V1603-8, V1604-8
RECTIFIER (+300VvDC) 84
b. T1604-1 (115VAC) 84
c. T1604 (secondary
330VAC to CT) 84
+150VDC d. L1603 84
b. High +150V a. V1611-1 (less than -3VDC) |85
AMPLIFIER
b. V1607-4 (less than
+100VDC) 85
c. Low +150V a. V1611-1 (greater than
REGULATOR -3VDC) 85
b. V1607-4 (greater than
+100VDC) 85

Page 35




TM 11-5840-208-30-1

400 HERTZ
MAIN PWR ON
SENERATOR INTLKS CLOSED
CONTROL . s
UNIT
INTERLOCKS ¢ e
DEHYDRATOR P64
S
PWR UNIT LIGHT J L
K60!
MTR +30 SEC
_m 27V
FIBLng e POWER Fési
FLIOOI- 4 8652 F651,2,3,4, SUPPLY
5,6
[
3
KI60|
+30 SEC
2, . \
r. ]
KI602 3P I
¢ W67 5 pevR—xMTR =
i INTLKS
1 P65
|
1
i
I
|

FL200I o

Figure 2. AC and DC block diagram.
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+440V
REG PS
P74 F€57
T .78
i +440v},
( +220V F658 3
: 4 REG PS oS rzeov
P72 -220v9S .
+27vV
ME52
T K602 METER
-220v F660
L > REG PS N P86
P70
I +1s0v FI602
REG PS
PB4
)
+I50Ves
+300V F1801
[ REG P$ e +3"30»*»—(»9
P82 4
-300V 96
Mi402
METER
TEST
-300V L FI603
—_—— REG PS —\ e PIT2
P8O

Figure 2. AC and DC block diagram--Continued.
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Section IV. DUPLEXER AND DEHYDRATOR CHECKS

PARA SYMPTOMS CIRCUIT CHECKS PAGE
3-18 | a. No crystal current, keep a.J1602A or B
alive readings on AFC and (-600VDC) 86
Klystron IF crystals.
b. TB1501-11 to pin
12 (6. 3VAC) 169
b. No AFC crystal current a. CR1503 90,
MXR OSC. 158,
184.
C. No IF crystal current a. CR1501 90,
NO. 1 MXR OSC 158,
160.
d. No IF crystal current a. CR1502 90,
NO. 2 MXR OSC 158,
160.
3-19 | a. Zero reading on a. F3301, F3302,
pressure gage F3303 104
dehydrator
b. Check for leaks in
wave guide, 65
FERRITE DIRECTIONAL
isoLaTor K| DUPLEXER K coupLer
P88-89 P8s8-89 P88-89
1T ~
‘:_‘,—Ill
B-SCOPE q‘)
S SOER PEAK RING TIME
80 '
S T BOX
18 MA CURRENT P88-89
- 1 b ERSENCY
WINDOW —as-
(MAGNETRON | TO R"ECEIVER

Figure 3. RF system block diagram.
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UPPER BEAM
LOWER BEAM

(\

REFLECTOR

CIRCULAR POLARIZER

WINDOW

SCANNER
—{ PYRGE <OPEN TO PURGE; )

VALVE \CLOSE TO OPERATE

(aP 16 PSI
v

DEHYDRATO!
P88-89

!

Figure 3. RF system block diagram--Continued.
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Section V. ANTENNA POSITIONING CHECKS

PARA SYMPTOM CIRCUIT CHECKS PAGE
3-20 | a. Antenna will not move ELEVATION a. TB1006-1 (+27vDC
up S655 in raise) 100
b. S655 100
b. Antenna will not move ELEVATION a. TB1005-9 (+27vDC
down S655 in lower) 100
b. S655 100
C. Antenna will not move ELEVATION a. S655 center terminal
up or down (+27vDC) 100
b. B3004 101
c. Limit switches S3008,
S3009. 101
d. AC brake 101
d. K1501, K1502 chatters ELEVATION a. CR1504 or CR1505
when S655 is placed in
raise or lower. 100
e. K1501, K1502 shows ELEVATION a. C1501, C1502, C1503,
signs of arcing. C1504 100
3-21 | a. Antenna will not move AZIMUTH a. TB3001-9 (+27VDC)
in CCW position. S656 in CCW position. 102
b. TB1005-7 (+27vDC
S656 in CCW position. 102
c. Center terminal of
S656 (+27VDC) 102
b. Antenna will not move AZIMUTH a. TB3001-8 (+27VvDC)
in CW position S656 in CW position. 102
b. TB1005-8 (+27VDC)
S656 in CW position. 102
C. Antenna will not move AZIMUTH a. B3003 103
in CW or CCW positions b. TB3001-5 (0)
+27VDC return 103
c. TB3002-8 (OV) +27VDC
return 103
d. S656 center terminal
(+27vDC) 102
e. TB3003-5 DC brake 103
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NO
o

r*{2Jolo]ue

| ELEVATION

—-+e{1JoJo] oown
------ e[+ [o[o!

ANTENNA AZIMUTH

[2]ojo]ue
[1]o] o] oown
22TV ELEVATION
CHANNEL | -UPAND DOWN
AC LINE
P 100-101
S[[o[e]
227V AZIMUTH
CHANNEL CW AND CCW
P 102-103

b N A
Y7

ANTENNA
SHOULD
MOVE IN

ELEVATION AND

AZIMUTH

ANTENNA AZIMUTH | - =1 0

VIDEO SHOULD
MOVE ACROSS
THE B-SCOPE

Figure 4. AP system block diagram.
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Section VI SYNCHRONIZER-INDICATOR CHECKS

PARA SYMPTOM CIRCUIT CHECKS PAGE
3-22 | a. Blank scope or partial Z102 a. TP234 113
scope and XMTR will
not fire b. TP321 112
7101 c. TP204 111
d. TP201 110
Z150 e. TP506 121
f. TP501 120
g. TP510 120
PULSE h. 34707 119
SHAPER
i. J4708 119
SCANNER j. B3201 99
3-23 | a Blank scope or partial Z150 a. TP504 121
scope and XMTR DOES
fire. Z149 b. TP4655 141
b. No range sweep (observe 7144 a. TP4403 131

high volt dot) or sweep at

top or bottom of scope. b. Pin M of 2144 130
Z102 c. TP234 113
c. No azimuth sweep (ob- Z145 a. TP4501 134
serve high volt dot) or
sweep at left or right of b. TP4506 135
scope, expanded or de-
creased sweep c. TP234 113
d. No high volt dot a. TP161 146
b. V101 147
c. Intensity adjustments
(R112 and R142) 140
3-24 | a. No short gate (intensi- Z108 a. TP404 114
fied band in 15K pos-
sweep 3. 75K pos) or b. TP4655 141
otherwise abnormal
c. TP4651 140
AT101 d. PinC 115
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PARA SYMPTOM CIRCUIT CHECKS PAGE
3-25 | a. XMTR will not fire Z107 a. TP404 114
and no STC
2147 b. TP4573 123
Z150 c. V501A-1 123
b. XMTR fires through 2147 a. va571-7 123
deadtime.
b. TP4572 123
Z150 c. V501A-1 123
3-26 | a. No range shift and 2146 a. TP4551, 4552, 4553 124
or no upper or lower
beam blanking. b. TP4554 124
Z150 c. TP505 121
2144 d. TP4402 130
3-27 | a. No range strobe. Z109 a. TP404 114
2148 b. V4604 144
COMPUTER c. R836 194
3-28 | a. No azimuth strobe Z150 a. TP513 121
Z149 b. TP4655 141
3-29 | a. No focus control Z147 a TP4574 (-1 3VvDC) 147
b. Pin A 7147 147
FOCUS ADJ c. R121 147
3-30 | a. High or low intensity Z149 a. V4652-8 141
on the B-scope.
b. R4657 141
INTENSITY
ADJ. c. R112, R142, R1100 140
3-31 | a. No video, no range Z148 a. TP4604 145
strobe, and no range
markers.
b. No video and no range 2148 a. TP4602 144
markers.
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LONG GATE
TP404
EXPANDED 17 T0 60V
SWEEP 7108
DELAY )\ SHORT GATE
AT 10}
P h3 P 109
TP234 TP 404
90 TO 240V \/ P40
17 TO 60V
Z101 z102 < Z109 L RANGE STROBE
Pi08 P P 108 P 109
204
TP457I TP4573
&V 10 7o 3ov A\AAN
X 15 TO 30V /
17 TO0 60V —17_
z107 +—F—o » 2147
RANGE ZERO P109 PIT
ADJUSTMENT TP404 100V
RII6
_.13'{-2_‘ ‘——0
I 1) ”IFW 1 J4707 U Ied? U TP4572
o 1T0 2V
DEAD TIME PULSE TP310
SCANNER PULSE
SHAPER o Z150
(RUNNING) )
6V PIIg PIi6
J4708 TP455! ’
AZIMUTH MARKER
PULSE ‘mvl J
2146
PIT

Figure 5. Synchronizer and indicator block diagram.
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_LONG GATE 10 TO 33V TPags2
. oy
mw? L
2149 e
SHORT GATE PI138
4
TP4504
? NN 18V B- SCOPE

Zi43

wwwz
TP4301

oo

15v

RANGE STROBE

XMTR
FIG 8

22MA

RCVR o MU ] @rrasos
FIG 6
TPSI3 0 15V
= MW 10 ~\_I2
60V ITO 8V J1904] e
siol z144
AZIMUTH STROBE
~_ AZIMUTH GATE P28
o 70 30v TP4402 ‘
TP4404
L u N
TP504 4 TO I6V M Focus{ | HIGH
VOLT
100 TC 145V
TPass2 |53 PI46 PI46
1 2148 >
VIDEO BLANKING 4
RANGE SHIFT PI33
? TP4604 TP457T4  TPIGI
0 TO n
47016V
0 TO 50V

Figure 5. Synchronizer and indicator block diagram--Continued.
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Section VIl. RECEIVER, AFC, AND STC CHECKS

TM 11-5840-208-30-1

PARA SYMPTOM CIRCUIT CHECKS PAGE
3-32 | a. No AFC crystal current. AFC a. Refer to para 3-18 38
b. No IF crystal current IF a. Refer to para 3-18 38
NO. 1 and NO. 2.
3-33 | a. Intermittent video AFC, IF a. TP1304 165
and range marks oscil-
lating crystal current. b. V1301-5 164
b. No crystal current, MXR-OSC. a. V1306-5 165
no video, no range
marks, no AFC. b. V1501 169
C. No video, no range IF a. J1209 161
marks.
b. J1404 161
3-34 | a. No video IF a. vV1201-1 160
b. V1202-1 160
3-35 | a. No range marks. AFC a. V1302-5 164
b. K1301 165
3-36 | a. No STC STC a. J4706 171
b. Continuous STC AFC a. TB1003-4 164
(with range marks-
markers switch on). b. TB2002-5 164
c. S105 Pins 5 and 6 164
+27V DIST. d. TB1002-7 64
C. Continuous STC (with STC a. K4701 171
range markers normal-
marker switch on.
3-37 | a. No IF gain STC a. CR4703 171
b. TB1003-6 170
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AFC CRYSTAL J1405
gg“’;ﬁ@,‘g 2.5 ma Ji304 CHECK FOR A NEGATIVE DC VOLTAGE
-140 TO -I175V
30 MHz AFC > _ >
- (,g grg :;wsm. CURRENT
PIT2
RANGE MARKS
TO RECEIVER VIDEO
MIXER AND
0SCILLATOR VIDEO RANGE MARKS
"W o-ev o-ov HER TN .,
90 8 PI6
P90 & Pi6s J1209 JI404 TP4GOIT Trmsoq
30 MHz : | RANGE MARKS
STC
RECEIVER Zl48
— VIDEO FIG S
PI60 :
RCVR CRYSTAL {
NO1 AND NO 2
2.5 ma
VARIABLE DC VOLTAGE cD PI72
sy 7
0-13V —1=2RG MARKS
J4706 “~
10 TO 30V
- $TC RG STROBE
4
PI70
RECEIVER GAIN CONTROL /
RIOS
AZIMUTH STROBE
«——4—STC ACTION

B-SCOPE SHOULD HAVE
RANGE MARKS, VIDEO, AND
STC ACTION.

Figure 6. AFC-STC and receiver block diagram.
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Section VIIl. COMPUTER CHECKS

PARA SYMPTOM CIRCUIT CHECKS PAGE
3-38| a. Elevation dials will not ELEVATION a. AR927B 198
move, or will drive to SECTION
a limit.
b. "C" dial will not move C SECTION a AR927A 203
with test normal switch (C-dial should move to
in either position, or will 1. 0 with test normal switch
drive to a limit. to test. When test normal
switch is set to normal
"C" dial should read 2. 0 if
elevation is set to +70 mils
& A time is "0", A range
detented, & A height same
as radar height.)
3-39| a. AZW dial will not move AZIMUTH a. AR926B 189
when the antenna is SECTION (AZW dial should move)
moved or are sluggish
b. AR951B 188
3-40| a. Delta AZ handwheel will AZIMUTH a. AR926A 186
not move AZW and coor- SECTION (AZ strobe should move)
dinate dials or dials will
drive to a limit. b. AR929B 187
(AZ dial should move)
b. AZ handwheel will not AZIMUTH a. AR926A 186
move AZ strobe, or will SECTION
drive to a limit.
3-41| a. A R handwheel will not RANGE a. R836 194
move RW and coordinate SECTION
dials. b. AR928B 195
b. RL or A R handwheel RANGE a. AR951A 195
will not move coordi- SECTION
nate dials.
3-42| a. A T handwheel will not ATIME a. Jg71 202
move "C" dial.
b. J886 202
("C" dial should move)
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PARA SYMPTOM CIRCUIT CHECKS PAGE
3-43 | a. A H handwheel will not A HEIGHT a J8s2 203
move "C" dial SECTION
b. R806
("C" dial should move) 203
3-44 | a. Test normal switch "C" a. AR927A 203
to test. SECTION ("C" dial should read
*Return to normal 1.0)
3-45 | a. No electrical movement AC a T859 190
of computer dials. DISTRIBU- c. K852 190
TION b. T861 190
c. K852 190
d. S854 190
3-46 | a. Single-dual switch a With single dual switch in

to single beam.

dual, set EL to read +21
mile and then set witch
to single beam, "C" dial
should read 1. 0. With
the single beam dual
switch in the single-beam
position set elevation to
read +7 mile; the "C"
dial should read 0. 0.

*Denotes action that must be taken
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AZIMUTH
FROM ANTENNA
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CHANN
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l -hL
l
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| smeLE- -
AR9278 DUAL (Hu=N() _|AR90IA {hhv) AR927A
sw_ses7

|
| : -
| | -{(C+1) 1/2ga¢® \
FROM | o = \
ARTENNA L TIME - € -y — —— _
I CNANNEL CHANNEL
: A

AZIMUTH STROBE
W TO SCANNER ————3} SHOULD MOVE ON
B-SCOPE

Y
Y

| At
| I HANDWHEEL
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GJ]_L-__+-——|-—_--——>--__-—_-—---—— _____ >»— =
| RANGE STROBE
— 4 —4 Re36 |—> 10 SYNCHRONIZER ——) SHOULD MOVE ON
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wﬂ———---‘--—--—-—-)— ----- e i

Figure 7. Computer block diagram data flow chatrt.
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|
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Figure 7. Computer block diagram data flow chart--Continued.
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Section IX. TRANSMITTER CONTROL CHECKS

PARA SYMPTOM CIRCUIT CHECK PAGE
3-47 | a. Radiate and ready lights 27VDC a. Interlocks 64
do not come on.
b. K603-7 (+27VDC) 64
c. K603-5 (+27VDC) 64
b. Radiate light does LIGHTING a. S658 64
not come on. CIRCUIT
b. FL1105 64
c. S1108 64
d Ground circuit from
TB1105-6 64
c. Radiate light comes on HOLDING a TB1106-3 (+27VDC)
but goes out when start CIRCUIT constant 64
button in released.
b. S659-4thru
TB1105-6 64
d. Radiate ready and K1104 a TBIIO1-1 (120 VAC) 65
radiate light function
normally but there is b. TB1101-2 65
no magnetron current
e. Transmitter will not FIRING a. TB1006-2 (+27VDC)
fire, ready light is CIRCUIT S658 pressed 64
normal
b. TB1101-3 (+27VDC)
S658 pressed 65
3-48 | a. Transmitter will not XMTR a. J1152 (880V pulse) 153
fire (V1104 does not
glow)STC is present.
3-49 | a Transmitter will not fire TRIGGER a. P1151 (pulses 10-30V) 152
(V1153 does not glow) AMPLIFIER
b. V115ZB-7 (200V pulse) 153
c. V1151B-7 (30V pulse) 153
d S1106 (1ZOVAC)
interlock 152
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1663

READY LIGHT
MUST BE

START SWITCH
s658 MUST BE
ENERGIZED
CHECK NO 3

+27V I662
CHECK RADIATE LIGHT __ LARGE THYRATRON
NO 1 ON vHO4
. - GLOWS NORMAL
b b
K104 |
I CONTROL CKTS
< l ‘ cD P64 . MODULATOR
L3 4+ C CHANNEL
T—_‘) HIGH VOLTAGE 4.5 Kv
LM 3——1 .- ,‘ PISI PI5I
CHECK NO 2
SMALL
TP4573 - THYRATRON
VII53
MODULATOR WL PRV P:rs? sup GLOWS
TRIGGER GEN 10 TO 30V NORMAL
Zi47 TRIGGER AMP 880V
PIT P150
TRANSMITTER
—> sTC CHANNEL
PISI
u}//‘//- }//)/‘ 57| ©-SCOPE MusT M
P I HAVE STC CHECK NO 4
B MAGNETRON CURRENT
T ACTION METER 18 MA

Figure 8. Control circuits and transmitter block diagram
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NOTES
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CHAPTER 4
DIAGRAMS
TBI0O|
1 o lur
2 h |z
4 } | LN
\/ﬁ
10 R | sYsTeEm eND
E—J
781003
4 K | RANGE cAL
IG} ©— N | IF GaIN
[—— T | eND
TBI006
6 6 | AZ SYNCHRO I SI
7 F | AZ SYNCHRO 1 S2
TBIOO? 8 c | Az syncHRO 1 s3
i H | AZ SYNCHRO 11 SI
2 € | Az syNcHRO 1T s2
3 J | AZ SYNCHRO 11 S3
4 A | EL SYNCHRO s1
5 8 | EL SYNCHRO S2
6 D | EL SYNCHRO S3
N
O] o | MoouLaToR
J \ TRIGGER 1
or PIOI, PI23
XZ147
P23 —<K<—@-< T- ADAPTER
- o
XMTR_AND
STC
2109 P09 TARGET
A\
PIas O[O ©—] t | sIMULATOR
VIDEO
—(F(—% A ) E— P | RNG SHIFT
Xz 150 B j t— L | 6ND
—(v&—o W | AZIMUTH GATE
J108 | pio8
INDICATOR IP 375/MPO-4A Jioo?

Wiring for TPA-7 (J1007).
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L m“m 20V TRANSMITTER I—I RF —
i B SYSTEM U SYSTEM
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_STC TRIGGER W
2Tk wd
M RIIHI. 835
X axrw
INDICATING SYSTEM 4
> 3 2
3 <] & ] >
~ o N, s sl
> z 2 L% g T VIDEO 8 RANGE MARKS RECEIVING
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S S iR \S | ittt 7v
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3K 3k
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AN/MPQ-4A simplified block diagram.
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AN/MPQ-4A simplified block diagram.
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AC distribution block diagram.
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AC distribution block diagram--Continued.
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Ground and AC distribution wiring diagram.
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Ground and AC distribution wiring diagram--Continued.
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Ground and AC distribution wiring diagram--Continued.
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Ground and AC distribution wiring diagram--Continued.
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27v distribution and transmitter control circuits.
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27v distribution and transmitter control circuits--Continued.
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DC power supply system, block diagram.
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DC power supply system, block diagram--Continued.
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Control--power supply control circuit.
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WITH EACH RELATED POWER SUPPLY ON P70,72,74

Control--power supply filaments.
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-220v rectifier
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-220v regulator
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+220v requlator
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+440v rectifier.
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Control unit voltage distribution
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RECEIVER - TRANSMITTER POWER SUPPLY CONTROL CIRCUIT
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: /Ay
T1603 ",'sol' ) -
-~ < K& " —» TO 412058
E 6.3 VAC IF AMPL PI6I
fe {ué {12) —& TO JI205A (GND)
& J4T03A
<T- GaS > TO JIS04L
e —& TO JI303P
LOCAL sTC
6.3 VAC AFC Pi64 0sC 7o
10 (B¢ (Y —& TO JI303R PI6s
COONT N >
TO JI5046 947038
Lo, © {6ND)
3 {M & (16) » TO J1303S
AFC PI64
6.3 vac (-300 VDC)
14 P
{ A& {3} + TO JI303V
VWAAWN
TB2003

Receiver Filaments

NOTES

' VOLTAGES AND RESISTANCES MEASURED 4
TO GROUND WITH A 20,000 OHM-PER-

VOLT METER s

2 VOLTAGE READINGS ABOVE THE LINI

€
RESISTANCE READINGS BELOW THE LINE. e

3 NC INDICATES NO CONNECTIONS

Tieo2

FOR RESISTANCE MEASUREMENTS ONLY,
DISCONNECT ALL EXTERNAL PLUGS.

® INDICATES MEASUREMENTS ACROSS
FILAMENTS .

K DENOTES THOUSAND, MEG DENOTES
MILLION, INF DENOTES INFINITY

3 7 7
6.3VAC vie07 vieos
4 8 8 a TO VI6OD7, VI6eO08
~~ CATHODE RESISTORS (P-85)
5 5 4 4 B s
6.3VAC Vvi6e09 Vielo viéll
6 2 3 3

7
6.3VAC V1606

i

6.3VAC vi6i2
[}

"

- TO VI606-4 (P-83)

+ TO Viel2-7 (P-81)

Receiver-transmitter power supply filaments
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Ti604
\2 oo, g
K =10 |
Ci604
P78 2UF < RI602
LN FROW M
JIgOLI-P 2
P78
LN FROM
JL%I-P 2
L2
Ki1602-10 |
PT8
RECTIFIER
V1605
SR4
IF
=300V INCREASES | DECREASES
7300V WILL WILL
INCREASE DECREASE
+150V WILL WILL
INCREASE DECREASE

Effect of negative 300V power supply on positive 300V and

positive 150V power supplies,

v 1605
1604
T 160
C 1804
L 1601
R 1602

-300 v rectifier
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FROM . neos 38
e T0 +300 AND 330K
+I50V REG. P83, 85
¥ . — et
F1603
.062 AMP
RI62!
100K
RI642
150K
'ASDOOV J1601
J — ———
CI1610 RIG43
10K
RI1620
196K
-300V
TB2002 T0
) JI303-N
REGULATOR 1303
V1609 B
o R S1401B-6
602 PIT2
TiE0Z 10
(P-79
Kixty eilewa sl
+180 YDC »*6 v AC 195V DC 195y b

-195vDC

100K
-193vDC

=195 vDC

20K 20K

INF

1609 1612 1601
1609 1610
1603
1603
1619
ie1g 1621
|§| 1683
1628 1629 1615 1616 1628 1642 1638

-300v requlator
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L2 FROM
Ki602-10 |
P78
LN FROM
JI6Ot-P 2
PT8
LN FROM
JI6OI-P ! 9 M L1602
P78 1.5H
: .Ci602
L2 FROM 2UF
K1602-10 | R B
P78 RECTIFIER
L V1602
h SR4
IN
700V AC
INF ne
IF
+300V INCREASES DECREASES
-300V DO NOT CHANGE
+150V
Effect of positive 300V power supply on negative 300V and
positive 150V power supplies,
v 1602
1604
T 1601 _
L 1602
C 1602

+300 v rectifier
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+3198V
JI60I
& JH53-A
F&Liozl—s TRIG AMPL
PI52
+300V
TO
——» J1303-K
ﬁ??' TB200I P169
J "AMP +3$gv
>{::]1*—<£ J4T03-0
PI70
e
RI636
FROM \6”;;: Ri608 ? 330K —— s'l,?_?am-.t
(P-79) € 10K '
_-3Q0V P8
11601
VIisos
3933 vigio
+620 voC R S M SAUSWA
+270v DC
V_1606 1610
F 1601
L _l601
¢ 1605
1644 05
164% 9!
R_1646 1622 1623 1804 1603 1611 08 1606 1636

+300 v rectifier
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L2 FROM TI604
Kl602-10 ! 7 330 VAC
P78 330WC § 4 . 6
LN FROM s L
JI8OI-P 2 s
NP.F’:OM [] 2|8
L T +300
JIBOIP 20Ol 3 voe
P78 E Léega
L2 FROM 3 VAC c
Ki802-10 | P A1
P78
RECTIFIER
w Vi603 o
VieO4
5R4
IF INCREASES DECREASES
+150V TO +205V TO +95V
WILL WILL
-300V INCREASE DECREASE
+300V WILL WILL
DECREASE INCREASE

Effect of positive 150 V power supply on negative 300V and positive

300V power supplies.

T 1601

v 1603 1604

C 1603
L 1603

+150v rectifier
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+263V
RIG24 RIS27
100 100
" RI630
2 5 2 5 10K
+1
== \at0oV - = +150V
RI625 | RI626 - AND SO0V s
100 100 A Ri63I F8l, 83
RI632 RI633 RIS34 470
150 50 150 +150V —
s | S
1100 FI602
Ri40| 250 AMP
REGULATOR . REGULATOR 33K
V1607 T, V1608
6080 {P-79) 6080 157K A5 RI637
3300 o

RI6I4
300k %S 11602

i

v
P8I T8200I
TO AFC +I50V

JI1303-8 PI64 ~ 160!
O IF Io R

T AMPL
JI203-€ Pl6} "
TO Si1401-A-5
PI73

#4100V OC 6.3V AC
Y20K 0
1607 1608 1611
1607
1608
1602
1602
1612
1624 1627 1609 1613 1630
1632 1633 1628 1626 1634 1635 1610 1639 1614 1631 1640 1637

+150v rectifier
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P/O TIEO4 P78 CR1801 P/J1602

LY
L2 J"— A)——'—’ - 600V
i 17 7 \L

KEEP-ALIVE
VOLTAGE
R160¢ TO TR TUBE

6.8M —)a)——») P90

L cieo0!
.OIUF

LN

N
@
"
—A—9

KEEP-ALIVE POWER SUPPLY

220V S6esI-¢

FROM
P7I 12 6

mMe52

}m—_
R N N
o

S65IA

R667
100

SWITCHING AND
METERING PANEL 3
1»——/ a3

T8i00
250K

q PAGOI

50K AFC
XTAL RE69
CUR 250K 49 P/J1002
RETURN =
+$220V  +27V P/J 3010

FROM TB60I-10

F658 P64 P/JGOI M1402
P73 sup
L — UIP RINGS
+440V $14018
FROM
P78 P/J1002 \,

8140tA

P/43010 2 c B /3003
? 6 6
SLIP o -
RINGS y 5 B P/J2003
4 \
182002
P/J3003

P/J2003
182002
AFC XTAL CURR
P/I1303 J p—————a— FROM 21302
P/J1303 Pi64
Switching and metering panel.

Switching and metering panel
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FERRITE
SOLATOR —-H———-> DUPLEXER —-B—

o= -
¥
TO
RECE IVER
(P-158)
3
- ()— EMERGENCY
WINDOW CH VALVE
< —4 —<
o ROM ] r
NSMITTER MAG— DEHY-
NETRON DRATOR

CUTOFF SWITCH
(P-104)

RF system block diagram
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REFLECTOR~__ CIRCULAR

— POLARIZER
WINDOW
DIRECTIONAL A0 SC;\NNER
COUPLER U |
==
¥
PURGE
ECHO BOX q VALVE

DEHYDRATOR

RF system block diagram —Continued.
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FROM

FERRITE
MAGNETRON
PISI ISOLATOR AFC COUPLER TO SCANNER
i AAA wisi wisI2 E
ATTENUATOR
HYBRID 1

MW

630V 43Qv
CRI503 CRIB02
Gen. ~_L 1 /" iNTes \

|§ DUAL TR
:'F%()' e Q CRI5OI »* ¥ KEEP ALIVE
PIG4 ) IN78B 4.7 meg : 4 VI502 VOLTAGE P86

PI202 6560/BL-35
P60 ¢ HYBRID 4
/ HYBRID 2
PI20I
P60
HYBRID 3
LO ADJUST
% FROM LOCAL 0SC
P69

Duplexer and mixer assemblies
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FIELD CORRECTION

CENTER OF SCAN L e
~I0MI
OPTICAL AXIS OMILS >

REFLECTING OBJECT
ON OPTICAL AXIS

AZIMUTH STROBE
l——ECHO FROM REFLECTING OBJECT

i

B8-SCOPE

A FREQUENCY OF LESS THEN 16,000 MEGACYCLES
SHIFTS THE CENTER OF SCAN TO THE LEFT.

COLLIMATION CHECK

FREQUENCY FIELD
16192 +12
6176 ¥
6160 +10
16144 +9
16128 +8
16112 +7
16096 ¥6
16080 +5
16064 +4
16048 +3
16032 +2
16016 Y
16000 ' 0
15984 =
15968 -2
15952 -3
15936 —4
15920 -5
15904 6
15868 =7
15872 =8
15856 -9
15840 =i0
15824 =]
15808 -2

Frequency correction chart.
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SECTION OF
REFLECTOR

LOWER FEED HORN
(UPPER BEAM)

UPPER FEELD HORN

N
\\\\\\

NN

NN
N

D

ROTOR TOOTH
BARRIER

DEADTIME MAGNETS
SLOTTED

WAVEGUIDE ROTATING WAVEGUIDE

FIXED WAVEGUIDE
STATOR SHELL

TOOTH
BARRIER

RF IN
AZIMUTH MARKER
MAGNET

STATOR TOOTH
BARRIER

Y i

7, p\\\:\ )
2 oy

AZIMUTH
MARKER
colL

DEADTIME
COILS

Scanner cross section

Page 92



TM 11-5840-208-30-1

Rodome

Upper nght

Feed horns

Scanner Azimyth
drive marker 3&rvo
motor unit

RF in

Lower cover

Deodtime coils

Stationary portion

th marker ¢oil i
Azimu of rotating joint

SCANNER STATOR

Rotor tooth barrier

Azimuth maorke:

Act.
ctuator magnet

collar
Oummy load
Rototing

rectongulor
wovequide

Rotating section
h-,h spead
rofating joint

Dsadtimae
stort magnaet

Stop mogner

ROTOR ASSEMBLY

L 3202
DEADTIME:
coiL

DIRECTION
OF ROTATI

AZIMUTH MARKER

MAGNET
‘E 3203
@ L3201
OEADTIME
colL
DEADTIME @
MAGNETS

AN

32028 WQe3zo

L 3203
AZIMUTH MARKER
con

STATOR

Scanner
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SCANNER
e e B DRIVE
' MOTOR -~ ———— — - 1
! 83201 '
! i
E TSy |
K3003 i
= |
]
> |
v
S655 :
&  ELEVATION |
27 voc | . [
|
: 1,020RPM
K1502
EL?\?STlnon i ELEVATION UP . Lol scanner . — —  _ _ _ _____
DOWN ? $3009 —— .
' Y ' ] ! |
] Bk 2 | %
: : 's3008 , e e
I
I | Lo | y-——--
| | L ,
i
} - ELEVATION UPPER ¥  LOWER
3-PHASE | _ - RN DRIVE [ PEDESTAL | 2[o[0) —  —[]o[9]
o ' o |7 -
e . !
I |
S656 AC BRAKE | i
S AZIMUTH : Y
| 1
II AZIMUTH |
| (64[oo}e -
|
|
|
I
|
|
AZIMUTH I
DRIVE 3
MOTOR
83003
DC BRAKE
_1__04\._
] | i I

Antenna positioning system detailed block diagram.
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0
®  COMPUTER
» AZIMUTH
s2 MARKER
— & CHANNEL
PIT6
83202 B3203
FROM 2 <B2) Az MARKER
COMPUTER - ~_ SYNCHRO
AZIMUTH ERROR - ~_ GEN
MARKER gIGNAL ~a
CHANNEL a ~
PI76 S L3203
—t-——4———- AZIMUTH
‘ 2 | MARKER
E3203
REF |
LTAGE i i TO
— L3201 PULSE AZIMUTH
_ T--"1—"~-- DEADTIME SYNC
L2A  L3A I Ex50 ,_’ SHAPER PIOS, 116
l ™
|
————— [ R QN I S
— ELEVATION
& ANGLE
R2 s2 ————_» TO COMPUTER
PITE
—— - v —— v e o o — v —— . —— o —
LRI B3005
ELEVATION
SERVO
Py —& AZIMUTH
—& ANGLE
L1A Rl s2 ————— % TO COMPUTER
PIT6
e~ ——— ==} —
| LN R2
| 8300I
COARSE
| s3
| SERVO
—& AZIMUTH
Y - &  ANGLE
s2 ————— % TO COMPUTER
| PI76
e e p 4~
R2 B3002
FINE
s3

Antenna positioning system detailed block diagram — Continued
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- SLIP g 783202
RINGS
y3019 £3010 (g2 5 J3008  P3008 J3203  P3203 1
AZ MK 5| ¢———Q1& O {29—— (A{ —~(Aé O
E26 26 2
AZ MK 52 ¢———(R2——F-O- £ O <8¢ <{B¢& O
27 27 3
AZ MK S3 #—R0E——FO+—ED— {c& {c & O
T0
J1002-
21, 22, 20
PI87 TB3005
M
LN FROM €7 E7 5 , 5
P62 o————0+——D—10 O1+—<6 € ASA 1%
El £l | a
— -—G}—-O O—+——<p & <0 & O
VW VAN
€22 22
SERVO 160g <k —TOT——15 <1 € <1
35-34 €23 23
SERVO Fla7 >4 L o (H é— I
A% VMY Ce& el
A= N NEN
¢ <<
SCANNER
DATA J3004 P3004
10 Ji05s — <ALt E—B YA < ¢
J1002-A (SINGLE CONDUCTOR
PII9 NO NUMBERS)
T83004
AN A AV
$2730C L, €9 E9 8
J3018-8 P64 @2 g‘ ® 'g 7 e ———
DC RETURN (@3¢ [EX co ;
£2 ' 1!
LlA&——{«(—%——-@——‘—O -O i”o L © P L }L
]
FROM E3 E3 3 L i b
P62 §L2A0- 32¢ —(3) O O 112, o r—t ]
3 €5 4 i ' i i
L3a0 @r¢ O & O A = Byt o3 —
VAN WM LINE CONTACTOR AND THERMAL

OVERLOAD K3003

Scanner drive and data takeoff.
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AZ MARK SYNCHRO GEN

83203
5 i AZ MARK SERVO- MOTOR
N 83202
ne |
2 3 g g @
g —_—
5 4 | /
3 4 13201
|

T83203
rvé/\ /
O /
S /
" /
O /
‘; 44704 92009 Pazozl
~ A) >A/ N\ \L
~ Pa704 P2009 Jy3202 i
VAA 8)—>B8 > {B ¢ ,,‘
c>—>c> <c&—
P2006 P4705 / e
X < € PULSE / »\/TM
J2006 J4705 SHAPER / gl
MARKER MARKER [ ™\
~® MAGNET COaH
£3203 L3203 2
TN
——
J3°|8 pso'a “207 P32°7| SCANNER END PLAY SWITCHES 3

[}
|
|
|
|
—<8¢ —8¢ I I I loeap-TiME
L, $3201 S3202 S3203 3204 L o MAGNET
A /AI 1 |
€ 1 | | £3201 4
J30II £3011 J320I P320|l - T3 | —O
—<A € <A &— I I I
| 5
<o 6o -t &
! | DEAD-TIME FIXED
——<c&————<¢ 72 | scanner orive | L1 maGNET SN
| ————_—— _"MoToR B320I £3202 L3202 b3
T N
AN

Scanner drive and data takeoff--Continued.
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TBI00S BRUSH TB RING T8
4601 peol[ 9 | w002 PI0O2 31 (281 us00e P3002 PI503 1505
b 1O 3 3¢——-o1+—E—-01+—<1L ¢ {L¢ o
J3010 P30IO SLIP P2002 J2002
FroM RING RRe
Fe6l S oy 6% -
PE4 781006 c;luN 94
i E32 €32
w OO —B—-O-—Mé——Mé——<e<—¢
A ko NN
ELEVATION ELEVATION r—
uP DOWN
K1502 KIS0l o
CI502 | t
It { +
L2A  JI505 A 1 6y!
T82003 J *+ 2]
PIN 3 —L o9
P63 96! qe|
cisos  7¢| | :
IL + s
" T T
| |
CI304 ! 1
LIA I S o)
TB2003 H t +—it
PIN | | [__.9
P63 6 8
Ki50) —’—Lo"’— °
Ki802 c150! 4®| T :
°00 i ; .
(OXNONU) L3A 3| I
TB2003 C ®) 2 |
@® PIN S —1-0——‘ | '
ee pes : 30,
|.
LN FROM J3013  P30I13
TB3005-5 —» <A &
P62
LIA FROM
mggos-(l) > —<{B&—
2

Elevation channel.
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1308
DC RETURN FROM
’_)'(_‘f———‘ T82003-6 P63
J2010 P2010 J30I12 P3012
/Fl I‘[
NN AN Y
DOWN LIMIT
9805 P1%03 , _SwiTcH s3008 | -
A€ <0 & <D [
|
8§ <E€ G i
uP LIMIT i
SWITCH $3009 | |
P/J1 F/J2010 P/Y3012 | | ELEVATION
(l-? {A& &(—P | DRIVE WOTOR
I AND AC BRAKE
i | B3004
|
—~u¢ <c€ <ee—1 |
: |
|
K €— <8¢ <86 I
l [
T —J
/
E— <Fe——r¢
ELEVATION ! s3007 TO T3002
COUNTER 13003 s S300 R3Q02 L’EL COUNTER
LAMP 7 L, L, LAMP XFMR
7/ - \G \ \G
Ve
/
/s
7 RING TB BRUSH T8
el M Bies &/P3010
J30I14  P3014 P P/J3014 P/03013  [gog £28 P30
—=<Ag vas —c€ ~c -6-—@———6——(.5(———»5, To
: COMPUTER
RI
£29 €29 EL CONTROL
O MR
R2
£30 £30 8622
<8¢ 83005 CE¢ <E (—-o——@-—-o——(ls(—sso P198
EL SYNCHRO GEN Vv AN

Elevation channel-- Continued.
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81005 783001
J60i P60l :c7\1 nooz P00z (o]
Qe——ry <J|€ <5| € -0
J30I0  P30I0 _1(;3007‘
[cew] \UF
+27V e LS
3555 TB300I-5
FROM @I {UF PIO3
F66! ] 8 )
P64 € 6Ol § e 6 Gt O—
|~ L~
Switch $656
Azimuth Azimuth
cw cew
k300! K3002
d D
clo02 | I }
T8300! JUF i
- (19 .
LA 43010 P3010 | I ¢ - | H
FROM P62 “N 4 | L
c3003 1 I 5
. L
; e k2
+27y DCO——————<426—————O- —} e
T8 3001-4 c3006 ! [
14 4
P64 6 (_AL'., C3°g5_]_ H
L34 07— —0- - H_'._
! |
T |
P il L)
FROM 7 \ H _T_ H
P62 |LAO———<Né&—10 D4 C3001
9 9 !
IUF ,
2
_LNo- <366~ o
N
AZIMUTH

Azimuth channel.
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1683002
J3003 P3003 J3019 P30i9 JI0I5 P30IS .
51 —< A 35 B P—-': Azimuih
Py | { I i S ] Hordubeel 183002 T8 30QO
A B A $3001 TO
28 | b2 | nla =¥ J3010-
“ Left Fender Right Fender Azimuth P64
~ Intlk inttk Stow Switch
53004 $3003 $3002
183002 A "
3007, 3008
P02
J3022 P3022
e
TB3003 AL Co:rsu N
’\|‘J3°22 sz:. mEEssmest T --.i zimu'ssoé?ch" Tawo‘
—O——< A | (1143010 P30I0
i i S3 e || e
+ t $2
J : L
4 { | R2
—O0—1—<0¢€ | | e 4 <|2¢——s
t ! »“R
1 1L
' ’)l’ S| 3
_0_2 < : ! Fine 9l C 10 I
] B | ! Azimuth Synchro .
| ! s3_B83002 66—
| ‘1'~ R2 52
N
431 ccet L3 11 :
—_— | Azimuth | O—T—<tTe—>
) Drive Motor !
TB3006 T T T Rwos - R 6
83003 81 $ 1
R b~
é Note-
o~ #Experimental Models Have INGB

Diodes ,CR300} oand CR3002

Azmith channel —Continued
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REFLECTOR
CIRCULAR POLARIZED
SCANNER
WAVEGUIDE WINDOW
ek (LIMIT OF PRESSURIZATION)
| sne— e——
RECTANGULAR____
WAVEGUIDE n DIRECTIONAL DUPLEXER FERRITE | [ | MAGNETRON
8] COUPLER ISOLATOR 1
WAVEGUIDE
DRAIN —
PLUG
()
EMERGENGY VALVE I
IF LEAK DEVELOPES| EMERGENCY
RUBBER MOSE IN WAVEGUIDE|  VALVE
(-
$1101 RECTANGULAR
T0 KI104 27 VDC +—— = WAVEGUIDE
GROUND RETURN @——— R
(P-65) MAGNETRON
CUTOFF SWITCH
12 PSI
51503 -
| DEHYDRATOR
PURGE [OPEN TO PURGE —
<>——| UALVE |CLOSE To OPERATE CONTROL RELAY
i .
COMPRESSOR
CUTOFF SWITCH O
16 PS]
RUBBER
HOSE
N UTPUT
N\ OESICCANT|  [DEsiccanT FILTER
\] O COMPRESSOR CHAMBER | _| CHAMBER @
\ BALL 20PSI  NEEDLE ©) O AIR DRY AIR
NN check PRESSURE  VALVE  CHECK | WINDOW WINDOW | PRESSURE INDICATOR
INTAKE - VALVE RELIEF VALVE GAUGE (SILICA GEL)
i
53301
DEHYDRATOR
DOOR_INTERLOCK
T F330!

LIA >=4—0 | o
L2A >—f—o | o

L3A >0 o

LN >

Dehydrator block diagram.

Page 104



TM 11-5840-208-30-1

J02644/mPasA
183301 | 1e3z02
FROM PAI2012 PA3301 7 i Py '
(p-g3) LN A >A v s3301 i ~ !
> F > F >—-——o——of|(o—-— L ______ -
2
— > E>——>E>—4 51—t
—>C >c W
4 '
5
s
m T T = T Za33ns —
183302
————— — I
| F3001 154 | | £83301 3 ]
1 F3302_15A | B IR 2 |1
N )
A I o
! 1.5 1 6,45 | 1
o | had I
HD264/MPQ4-A R —— I
782003 HD264A/MPQ4-A
10
2 9
> 71—
8 8 1.
7 6 |
27 VDC RETURN L o T
(P-65) l 6 S50 la
-—O 3 1
L]
L3A 3 I 2, la
P-63 A :
°
L2A 3 X o, DEHYDRATOR
3 CONTROL
(L-63) 3 RELAY
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L1A I )
(P-63) o
182002
F1.0¢ l &
LS COMPRESSOR
CUTOUT SWITCH

16 PS}

Dehydrator schematic diagram (modified)
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TAND INTENSIFIER | EXPANDED DELAY
P126 WEEP DELAY PICKOFF -
TP4652 NETWORK AMPL
F;&og AT- 101 Z108
SHORT n 12 TP40O4
GATE
P13 n6SEL §,0 LONG W\ \ 220 To 225V |1 Toeov
S101 GATE
TP234
LONG GATE TImING
GENERATOR SWE:P ®
Z101 GENERATOR
2102
TP 204
17V
[IOps 33us A 17T TO 60V
v
FEEDBACK U TP404
SHUTOFF PULSE TRIGGER
RG ZERO ADJ RII6 PICKOFF
PIIS > AMPL
zi07
Yy
DR St R 1
Vi v iJ -4 _‘;,Vﬂ,?_ Py
34707 o ‘
TPSI0
DEADTIME PULSES
PULSE
sEROM  __AZIMUTH MARKER PULSES o SHAPER
P97

J4708

Synchronizer system block diagram.
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TO SHORT GATE

SHORT GATE TRIGGER —o AND INTENSIFIER

PI26
FROM COMPUTER
RG 37:3%“ CHAN
R
PIT6 A7 Toe0v
I TP404
| RANGE
PICKOFF RG STROBE PULSE o
AMPL : >
z109
27Kus 3Kus
171060V ||| ]| ||LL| ||LL 10 TO 30V
'~
TP4ST1 TP4573 o
MODULATOR o
* ngé%ﬁf»gg XMTR - STC TRIGGER
| zie7 .
— - [ B aser o
100 TO 200V A]__J 27k LJI Y €7 TO 50y
3K b v i .
2v TP45T72 TPSI3
TPSIO
AZ STROBE PULSE L
AZIMUTH g >
#{SYNCHRONIZER
2150 AZ GATE -
30k TP4551
TP504
145v .
30k 27ni 23V
3K 3K
VIDEO BLANKING SIGNAL -
VIDEO >
BLANKING
2146 f RG SHIFT SIGNAL o

30K
TP4354 é L_[ 4710 16V

30K

Synchronizer system block diagram-- Continued.
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P126

TO AZ SWEEP GEN

AND INTENSIFIER
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TO VIDEO AMPL
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TO RG SWEEP GEN
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COUPLER {LONG GATE CF ]
I V203A MV) V204 v2028
| : |
z l
| D1 0ODE
CLAMPER '
| v2038
LONG GATE GENERATOR ZI0OI J
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@ e ,mss
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! 10usec
220 TO 225V f
16 2
5 DC
-.‘ AMPL +220V——»| RESTORER
38 ve3s2 V234A

FEED BACK l

Long gate generator, timing sweep generator block diagram.
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0 \\/ 220 TO 225v 4 2v A!7 1O eor
I —@ rra0l TP402 TP404 @)—
| SHORT GATE
| TRIGGER TO
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l 7 s 2070100V 2,7 |
l_ —_—— — ?TP403 |
| * |
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— — XMTR & STC
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RII6 TRIGGER PICKOFF AMPL Z107 MOD TRIG
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PItS . —1 eur
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PI76 - - - - - - T — -

Pickoff amplifier block diagram
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Long gate generator ZO11.
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Long gate generator Z101--Continued.

Long gate generator Z101—Continued.
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XZ102 _ o o e e e e e
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237 239
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Timing sweep generator Z102.
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Timing sweep generator Z10Z--Continued.
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ca05-L R410 €406
Py T 2.2k 1000
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220 ®
= = - = I
-220V l -2e0v - - A S
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ST26/6ALAW +10 7O SAUSWA oon
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T60K -2 95V OC
:‘Z%(r)e DC M2V 0C O
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Pickoff amplifier Z107, Z108, and Z109.
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A -
| . 3.3K }
l MRS ., 3.3K |
| 3 o |
| 33K ) 4 |
I - 3 15 |
4.5
| I, 0 O +220v
> e
| S§—os dt'a)—-p XZ108-C
P14
[ 33k ° |
| 0 3.3K
| 6 0.5 0O
| 33k 2 135 15 : —
: 7 10 |
| 33k 8 97 33K }
| 3.3K |
L o o J
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+220V FROM TB101-5

P77
RANGE
ZERO Rusé _
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> To X2107-C
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100K Ino
RIS )
100K RANGE ZERO
= ADJUST

AT101 Expanded Sweep Delay Network
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AZIMUTH SYNCHRONIZER Z150

TPBIO
| e
ruise % ror
|P97 V5064

TO
INTENSIFIER
Z149

TM 11-5840-208-30-1

TO
AZ SWEEP GEN
zZi4%

Azimuth synchronizer, video blanking, and modulator trigger generator detailed block diagram.
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_ _ ~ o0 Teov
AT e 7 e [T
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3
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R ¢ _AMPL
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TP502
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W,J"LL o :
I usec TPSIS
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REFERENCE
B 3| cathooE  |s
FOLLOWER
V505
: LFJ»J_ B 2,7
) 1
TPSI14 TP5I2 i
6
caTHoOE | o cuePne | 7 nbee |
FOLLOWER > AMPL MVB
vS07A V5078 v508
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e e e —— 2047
| Teas7) 27k 3K TP4573 ﬂ,
' ALl wroeov wo-sovIlIfIflLIll ,
¥R‘S‘eé‘a“° ' ! |
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VS0IA o —_—————— ===
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30K |
60V 45y
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3 I l
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v
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l ON l
150 usec I SIPRG3 } 0% a-ev ]
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- Bi,
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[Smgn———— S —
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_o PULSE TO
] INTENSIFIER
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Azimuth synchronizer, video blanking, and modulator trigger generator detailed block diagram- Continued.
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ca708
CR470!
2200 INGS
TV ﬂ —
J3202 JaT04 J4703
T:';gzl 2 >8> /1§ =0
P99 I i | ) Jaro8 S R4719
| | | [ $ 47K J2006
| | | | 1
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PULSE J3004
| | l {
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PULSE SHAPER

Pulse shaper.
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Mzs - - - -~ - — - — """ /=
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PULSE SHAPER

VS06A
SYNC MARKER

AMPL
| (1/2) 12ATTWA
I

vSol|
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-
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Azimuth synchronizer Z150.
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P804 INTENSIFIER
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Azimuth synchronizer Z150--Continued.

Page 121



TM 11-5840-208-30-1

NOTES

Page 122



TM 11-5840-208-30-1

XZ147 I
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FiL —
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A
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0
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Modulator trigger generator Z147.
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Video blanking Z146.
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Video blanking Z146--Continued.
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TP404 70 ebyINTENSIFIER ¢ —»
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Indicating system block diagram (simplified).
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Indicating system block diagram (simplified)--Continued.
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113 usec
L 'L 9 TO 30V
30,‘305 TP4652
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15K Yy 3 R440
VERT  RIO4
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*» RANGE SHIFT MUZT
BE ON

Range sweep generator and driver Z144 detailed block diagram.
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Range sweep generator and driver Z144 detailed block diagram.
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l:‘I’O“B l 57!5/6AL5W
| R4401
P 880K
T L A 4
| g CLAMPER
V4402A
[:me: s:LEcroa] +220V TPa40I 87258/6AL5W
T8101-3 o>l +220v s " Raaos 2C4303
V4401 P77 | 1.5M
12ATTWA r>-l-1'
4215V DC
e |
T810I-12 ”>'T—”“°V
P77
Fe——
FhoM -
TOK t8102-4, €
+110V DC P76 ‘tVasoz]®
70K o |
V4402 ag—/\—43
8726/6AL5W : V4403
7¢—"\—d2
| V4404
I, rz
| o 9
| *Nseo
e e e o e e e e — — — — ———
75K o XZ 144 X
* RANGE SHIFT SWITCH
RG SHIFT
MUST BE ON FROM
XZ146-H
PI24
44028
v 33388 4a0m
C 106
: 4405
. 108 aa01 140 4406 4408 4412

Range sweep generator and driver Z144 detailed block diagram--Continued.
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- RG 1
+22ov 220v SWEEP DRIVER VERTICA
V4404 L SWEEP
SLEWGE DEFLECTION COILS
RG R4402 R4404 .
SWEEP GEN $ ‘6o A n > CURRENT HERE
V440! es e
I2AT 7 WA !
C14 1
R4407 ce L2
I 15 TO I8V
Cc4402 TP4403
220 10 psec ,
i +220V
ROM

VERT
CENTER

OUF 40V
o
-t
-220v '*655 P76
IM 1
Li02
4 52MH
R4410
6.0M

RG 04
R4 SWEEP DRIVER
500 V44058 ->
6L6WGH CURRENT HERE
MOVES BEAM
up
-20v +220v
V4408
V4403 sLewes
SAUEWA +12.8v DC 0
250 [

§.3v ACM

na
102
4423
4424 143
W, M w wm i 48 i
Ra410 4411 4419 442) 4420 4417 Mﬁ 4413 4426 I4§ 123

Range sweep generator and drivers Z144.
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27K usec . 27K usec
f”\)/"'\ L5V [\J.J\\\vs TO 18V
-220V TP45308 TP4502’ TP4503
— AU';?;:TIC \ N 1| AZ SWEEP 7] AZ SWEEP
HORIZ CONTROL GENERATOR ¢! DRIVERS |
SIZE ¢
clio V4503
v4508 V4502 V4504
C4501 =
1794504 - 2'_____‘
15 TO 18V lnnnnnnnn,
It 1 ANPN l =
27K usec I “n |
AZIMUTH ) I
DEFLECTION | SCOPE ), )02
COILS CRT |
(HORIZONTIAL) | / |
27K usec ! i
\ [ "“““"'
27K usec /"’/\ e /\ oL __....!
TP4506 b3
l l C3To7V
TP450i - o
4 |
R43I7 VOLTAGE PHASE AZ SWEEP
HORIZ 2] CLAMPER [>—¢—'s| CLAMPER o INVERTER L7y privers |2
CENTER
V4506
V4501A V45018 V4505 V4507
-220v
TP
AZ GATE > 503
PlI6 - o P \ 15 TO 28v
27K usec

Range sweep generator and drivers Z144--Continued.
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cIo
2ufF
Y v oo T xziss_
A
' +220v " +220v +220V 27K usec
20V | - 23V TP4503
F TP4307(C
15 TO 8V
w_? |-|z">_’ TP4508 h4503 R4504 Raso?
Ras3s (O R450
| 3ok 220K 5™ 50
- AZ
5)—; SWEEP GEN “25202
R4%3 V4502
| i | R3Lo2 GAUGWA
| uomz€ A 2 \ . |
| SIZE --- -— .
R4536 / ’
I = > Ao : TP45021 4 R4S05
N E S R4506
l ’ 2#835 S 100K 150K
v 1 AUTOMATIC ANy
> ~220V  s|ZE CONTROL N
18i01-3¢ V43508 27Kpsec +220v
| 12AT7WA L
PHASE INVERTER
| V4505
R4SI6 SAUSWA
l 4700 +220v
CLAMPER
I 4529
V4301
| HoRiz ROk’ 5726/6AL5 €80K
CENTER 5¢ 2 7 ok
l - ) C425203 G—
| %‘é’.{’ U 370 7] #
I
l 3 L @ 750
-220v CR450I R4501 Rasze < RAS27
ING9
GATE I 220K 00K S 150K
FROM
2 V4300 V4801 VS0P V4803 V4304 V4308 V4308 v430Y
We3vac l : ﬂl - -
TBPI -5, I2 } > > > > 220v 220v +220V
XZ145

V480!
8726 BAL3W

V4302
SAUSWA

V4308

I2AT TWA

4308A 43502
45088 4501A 43018 4503
4502
110 450! 4303
450!
4537
4336
4333 4307
43516 4338 43503 4306 4303
4317 4539 4502 4504
4518 45 4301 4525 4526 4528 4327

Azimuth sweep generator and driver Z145 detailed block diagram.

Page 134



TM 11-5840-208-30-1

CURRENT HERE MOVES
BEAM LEFT

R4515
IK

-2V 0C

-2 v oC
4301

XIS e e e e  — —  — — ————
/
-220v AZ SWEEP DRIVERS
V4503 AND V4504
R1298 6005/6AQ5W _
+220V
R45) R4S 12
Q R454|
o——— 100 100 6800
+220V
15 10 18V L R45|3 < R4514
TP4504 \J\f\ R4519 1. K
NJ 47K
/
j 27K pesec
— AT
1.5V ¢
-220V 3
TP4506
R4530
M
TP4505
///WJ//,}\5TOZBV
27X usec
+220V
AZ SWEEP DRIVERS
V4507 AND V4506
6005/6AQ5W
—— XZ145__ —— e ——_ .  —_——— - — e —— e
v4303 Y4504 va307
S003/8AQ5W S003/6A05W 9003 /8 AQ3W

CURRENT HERE MOVES
BEAM RIGHT

-2 v DC +14YDC +4.2vVDC
KL T 38 450K 340 430X
+220v OC WE.IVAC 4220V OC €6 IVAC 4220V DC 8 §.3VAC
00 J T oo 0
BC3vac +2)3vDC 56 Ivac +23vVDC [X B TTY
[} 8 4300 ‘&
4503 4504
v 4507 4306
¢ 106A
L 102
4501 4312 4541 147
4509 4510 4519 4514 148
4508 4532 4531 4520 4513 4523 4515 150
R __4330 4534 4533 452] 4522 4524 149

Azimuth sweep generator and drivers Z145.
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AZ STROBE
FROM PH7

TM 11-5840-208-30-1

cios
Ri32 " _ I5K_POS
AZ It
MARK -220V
12 TO 40V
= RN
NTeNSITY ——
(]
. :'0' - — INTENSIFIER
I—o 7 AMPLIFIER
+220V 0—AAA—0 -220V CATHODE v46558
RII2
'B'AIE-NNSSEY 7 FOLLOWER 8 6
) » '
V463528 TPA654 I i
R i
< RGeER
FROM PI09 30 wsac = +ezov i
17 TO 60V ": 113 usec R4657 INTENSIFIER
60V \ SWEEP ¢—————P2 AMPLIFIER
LU ﬂf 12 TO 40V /| | * [] 'wTENSITY va655A
TP465I 30 whec 'rpa'sss |
— .
A
TheterR SHORT GATE SO L RSeRE INTENSITY
7 AMPLIFIER gl—4—@]2 MULTIVIBRATOR 2 AMPLIFIER MIXER
1
V4651B vaess V46524 V4654
7 [ Y
13
R4660 tsec gguse
SWEEP +220v svosov []* [T & SWEEP
TP4652 GENERATOR
ADJ 30 psec PI28
12
CATHODE " o
L_pl2 FOLLOWER 3
5101
V465iA RANGE
33,43{(: SELECTOR
LONG GATE mzov
FROM PI0O8 » 10 sec
3K psec
Y AT [
AZ GATE I SR
FROM PII6 . 27K pasec

Short gate and intensifier Z149 detailed block diagram
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g'—_""" S

TP4655

CR 4651
CR4652

TM 11-5840-208-30-1

e -l BEAM
I PART OF l RLANKING
VIO! FROM &

| CRT i 7
‘ 2lccocaal | 30T05SV 30 TO 53V 010 I8V 0 T0 IOV
| |

| TPasoa TP4605 TP4603 TP4602
I | C46I0
| 3D VIDEO 20 VIDEO
| " } J—4—{5 AMPLIFIER | 5 AMPLIFIER |

4602
RI1O |m4 V4603 V4602

682  AUXILIARY | o000 R4625 :
| INTENSITY

| R4626

5 ]
| RANGE isTviDEs [
STROBE AMPLIFIER
L —_——— 1 SHARPENER
V4604 |
60¢ \ ot 7v | V40!
+220V T
sz
CLIPPING
RANGE
MARK

T0 60
“L_*LL_‘L“W‘ RANZE STROBE

FROM PI09

NOTE: TO VIEW WAVE FORMS RANGE MARKERS
SWITCH MUST BE IN THE “ON" POSITION, AND
THE TRANSMITTER “ON".

Video amplifier Z148 detailed block diagram
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150 usec — e— e —— ———————————— —

Az STROBE | 60 TO IS0V
FROM SYNCH

|
leso-m Pi21 ] ] /éz
c103 \l Nl
ApF
i |
RI32 Riil RI4t RI31
(STROBE) 1 |00k 1M IM 220K |
+220V -220v |
froM et | +220V +220V +220v
PT7 P77 |
3 | R4663 R4659
INTENSITY X | 6800 220K
BALANCE 4—1—\ S10 4|— INTENSITY] |
ggg‘( 4 25%2'( | 30 usec Cc4652
4 ng?(u 4700
-220V | m 60V
FROM |
TBIOI-H SECTION OF
FROM P77 RANGE SELECTOR | TP465I Gaess | &
DELAY SWiTCH | # T
TRIGGER Lo, 7 SWP
aMpL 7 17 TO 60V N = aBS
XZ108 IRNEENE | 100 sf——3 | Rraeso
Pild e e ——— 2 25K
-220V FROM [ L
LBI_;)I—IZ —(FH} -220V
H C4651 - R4632 R4665 R4667 S R466|
:Fg'zglv FROM ¢ 1000 6800 ™ 4700 6800
TR0 —(L(—-——)+zzov
= V465 +220V +220V 633
6.3V FROM V468l V4652 V4E53 V4654 V4655 A A
1T8102-12 P76 DELAY TRIGGER S OR 96 TE
(1/2) I2ATTWA I2AT WA
6.3V FROM
78102-6 P76
V4853
l::::.- IZATTWA
0!!0 + lng
#!!SVDC
f!OSV 24 $8.3VAC
30K -]
v 4651B 4653
¢ 103 4651 4653 4652
4662 4663 4659
132 4653 664 4660
R 113 NI 142 141 131 4652 4651 4665 4666 4667 4661
W 101

Short gate and intensifier Z149.
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o — C— — — — —— — — — — —— — — —— — —— — —— — — — — ——— —

+220v -220V 375K POS
%ﬁ—ﬂijn 113psec
R4680 110pssc M
220K

(5K POS 30psec

1 i
CATH\(I)g‘ESEOBLLOWER 12 T0 40V 12 70 40V
12ATTWA {1Qusec 30usec
ZATTW RA468I ‘
100K
33 usec H3psec
15K POS 3.75K POS
~220v ca658
+220V 1.5-7

SHORT GATE
INVERTER AMPL
(I/2) 12ATTWA

R4 672
47K
113 usec 30 usec

CR4652 CRAES
INI98  INI9B

9TO3OV_ _
| €465 | XZ149
TPassz |
30 N TO X2144-M INTENS
o R l P130 3
SECTION OF e :
vassta ! Uyt en ne
-220v CATHODE FOLLOWER | & SWITCH 27K sec
(/2)12aTTWA | FROM LONG AZ GATE
| Xz)oi-p FROM
——— e PIll SYNCHRONIZER
2ov PI2|
vesse 110 p88C 33 usec vaess
IRATTWA I2AYTWA
vagse +12%v oC

S725/8A%8W

8.3V ACE

46358
'] 4654 46554
¢ 4655 4656 4657
CR 4652  465|
4676
4681
4657 4679 4674 4677
4658 4680 4671 4673 4678
R4656 4655 4654 4675 4672 4670 4669 4668 4683 _ 110 4682
S 101

Short gate and intensifier Z149--Continued.
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BEAM BLANKING
PULSE FROW KIOI PI23

+1.43V DC

TM 11-5840-208-30-1

V4601
8725/6A56wW

]
0 TO IoV
+220V4220V  # +220V
2 i
TP4602
i-L-"caso3c ® R
27uH T our
o 4609
R4606 To]") R
R4602 47K § C4606 1500
1.8K 4700 ’_E
R4607 icn«sou
10K IN69

R4628 R4627
I 56 47K
V460! ) -
| e ’
i7 TO 60V
RG STROBE | B I B
FROM XZ109-K > F .
Pli4 1
_<| A<
V4804 R4GI9 < Ra62!
l #*RANGE MARKS ON RG STROBE 220K ‘: 10
| SHARPNER
RIO} 5725/6AS6W
25K | <
] i
4602
v 460! 4604
4603C
C__ 4603A 4605 460! 4606
CR 4604 4601
l 4601
'8%2 140 139 138 4629 4608
i71 ] 4 4601 4807 4610 4609
R 10} 103 4604 4602 4606 4628 4627 4619 4621

2148 video amplifier (modified).
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V4602
6AUGWA

TM 11-5840-208-30-1

V4604
5725/6AS €W

V4603
6003 /6AQ5W

+6V DC
1)
80V DC tls2vpc
27K ° 28K
+208V DC € 6V AC +200V DC +80V DC
7,600 [} 7,200 [¢] 25K
+ 220V _I__——_< D |<-
-220v = E ¢ TBIOI-Il P77
R4624 +220V <8 eracon 3 P77
100 v4603 V4 601
K 4-1'3;02-10 P76
wor - f R gL
L4603 34 VIDEQO AMPL J <—rsnoz-4 P76
v CA4604A
0 TO 18V 'L/_E 0.1UF 18UH 6005/6AQ5W V4604 V4602 I
*““ ||“ ““ + XZi48
TP4603 "’4605 30 TO 55V TP4G°4 30 TO 55V |
. RJ%?Z R4623 “” l” I I I“ ““ |
c:%)or 2200 2200 c3ﬂ',3 :
Y4 :
CATHODE
N e T el viol CRT
R4630 L‘;‘?ﬁu PIN Il PI4T
R4615
2200 VIDEO 47 6
CLIPPING
, G
C4604C R46! R4614 p l
O.1uF T 22« 220K et S 1 C4604B AUXILIARY
a70 /‘[_. 0.1UF INTENSITY
|
= +220v = = = | g},@x
|
|
I TO
Zi49-M
| Pi4}
% RANGE MARKS ON |
I
R46I8 1 c46038 ]
22« I 0.IUF |
+220V - |
e e e ]
4603
4604C 46048
{4609 4607 4603A 46038 4610
CR 4602,3
L 4603 4604
4622 4623 ]
4613 4615 4824 4625 i
R4630 4620 4612 46il 4614 4618 4617 4626 4616 i10

2148 video amplifier (modified)--Continued.
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+220V

™on-1|

PT? r——-——-—"~—"~—"Y~>"~—"~"=>"""7>"""™>""™>""™"™"™""7™777

| . |

| i ¢ Ure

| cies cies airo
R-1i714 4700

cRis2 [ 1] } ] CRieB

& Y
LA N LA
cier cien
4700 4700
A cies
T .owr
2161 HV RECTIFIER
e e ——— e ————

Fe————————

PART OF 2147

6.3 VAC |
| MODULATOR TRIGGER
GENERATOR
FROM
TBIOI-7, 11 vi6l I P23
P78 '
$.3 VAC I
+63V :
I
l

- - - - T8 102-1
P76
MV 0OSC 463V
viei Teloz—r |
S891/6L6 WGS P76 |
e e - ———— — e ——
] 161
181 166
162 164 163 165 187 188 169 170
(R 181 162 163 184 185
184
184
188 186
R161 162 167

Z161 HV rectifier/Z147 focus control.
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|

| vIO)
| TYPE KIAI3PT
|

cRise CRi8?

H#08
- < +20V
D FROM
Lios  ThlOve
+220V FOCUS
TBIOI- CoiL
P77
9 —— 10— +440V
———-- T T | ot
150V | 576
A€ P an oY
> | Leemon  JERON
TIOl-lI ipl':g L Plal
'rllm-ll FROM
.220v  TIO0M-7

FROM P76
P?7

FOCUS CURRENT

REGULATOR
V45373
600S5/6AQ5W
v 4373 i} 101
¢ 1} 172 173
(R 166 167
169 170
R 4586 4383 4584 121 122

Z161 HV rectifier/Z147 focus control--Continued.
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L3

LN CONTROL
CIRCUITS CHANNEL

HIGH VOLTAGE
CHANNEL

g’

FROM MAIN POWER
SWITCH S652

LN

~ 1

L3 | KV PS CHANNEL
LN

TRIGGER AMPLIFIER
>TRANSMH’TER TRIGGER > CHANNEL
FROM Z147
PIO7

Transmitter system block diagram (simplified).
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880V

MODULATOR
CHANNEL

Transmitter system block diagram (simplified)--Continued.

TRANSMITTER
CHANNEL
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L3

| ccw HVPS
OVERLOAD |8
T65) L
2[ cw | s KIOI 7 =
" THO2 6 )
2 4 1 w\m THot =
I e [ R1I06
i 6
i 75-120V @
LN e~ 7 \2 10
e o
+27V START al CHARGING
STOP RECTIFIERS | | CHOKE
3 P/0
= VIOl '—"‘
Kllo4 viio2 THO!
L3 THO! I3 2
a] [n
s e
LN 3l L

HIGH VOLTAGE CHANNEL DETAILED BLOCK DIAGRAM

T

RECTIFIER
V1158
z )
8
5 VAC
°
@ 3ov CATHODE
TRANSMITTER 2 FOLLOWER
TRIGGER FROM P17
VIISIA

" REVERSE PULSE
CURRENT 2 TRANSFORMER |2
vu.waDIODE Tiss -'j' 4
1Kv 2Kv _%6 @ _3_@ =
CHARGING CHARGING I
CHOKE DIODE > PFN
LIsI VIIS4A B PITTY
200V J']f, 130V l
[
VII52A_BLOCKING CATHODE THYRATRON
3 OSCILLATOR {19 FOLLOWER |6 SWITCH 2
VIi51B TRIGGER VOLTAGH] 1
AMPLIFIER viIs28 vIIS3 = l

Trigger amplifier channel detailed block diagram.
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I REVERSE REVERSE
8] CURRENT CURRENT 2,3
l T O10DE il
=  |xno2 vII03
| : -4.5Ky
@ RI103 9Kv .25usec
I 5 CHASS'E"G 2 PFN 3 rm%%'?%%nen
o! |
| -
v1i06 2101 THO6 =
| T |
|
| |
SATURABLE
880V 3 | THYRATRON | I REACTOR |2 | :
@_l, vilo4 g Lot I
| 12 4 :
! RESERVOIR |
3 VOLTAGE
I REGULATOR R I
2 |
THO? |
I "'|" I
MODULATOR CHANNEL DETAILED BLOCK DIAGRAM !
—_—— - — — — — ——— —— —— — — — -
I r 1
4
PULSE MAG FIL METERING
TRANS FORMER cuTOUT CIRCUITS
(SECONDARY) > — 1L
I THOS KI103 -
l -26Kv 6 5
I .25u86c RilO4
I MAGNETRON 1 -~ [1 voresvstem
I v P90 e
I = viIo3 U U

Magnetron channel detailed block diagram.
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+300 vDC

MOD
TRIGGER +300V JI53 | 3K usec 27Kusec
GEN FROM FROM FLI102 ——>A)—» +300V \ RIIS7
JH04 P83 —t— &
PI23 | FILTERIS l l | ] | | | T CATHODE
~ELwmz FL In7 FOLLOWER
P/INOT | | PIISI 5! M (1/215687
H‘__( —> > N o
I A1 J/PINT ' clsl Cli52
| ) JIi153 .OIUF €,800
| 'I B
| ! = | THS
Lo —— L3 FROM viSl  vii52 RIISI R1I53
FLIIOB —>C 3 5 75 10K 100K
= P63 JI153 | -
-
-
| 8
' = = =
viusi l
LN FROM |
TBIIOT-7
P63 |
P53 Jus3
vIIgs 3}D>
BRAWEA | NC 2 RECTIFIER |
V1155
| SRAWGA
NC 3
NC 5
L3 FROM | -
TB'I:|603l—IZ ‘] . _J _j
PART OF PART OF Ci59 cHs8
| L L RI1G4
TBIIOI TBIIOS | . L% *’__53_‘ T =Q0F 118
ANAA, A
2 " N snoz PII53
y . ° o I RIES
! 51106 1 62K
L7 13 13 AF'-L
hd PII537 |’a||53
8 14 14 NN
e B P53 7 70153 L
K105 A 5 LJ =
v 1155 1SI1A
c 151 1159 1155 158 1152
FL 7z
K 1105
1162
1163
157 1164
R 1151 1152 1165 1153
1107
SW 1106
1151
T 154

1KV power supply and trigger amplifier.
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TRIGGER BLOCKING
VOLTAGE AMP OSCILLATOR
vilsie VII52A

(1/2)5687  (1/2) 5687

6 3
RIIS4 _[cn53
4,700 6,800

RII60 RIIS8
56K 330

L] o

vii34
SR4WEA

+300vDC

CATH

RII5S
HODE
FOLLOWER
viisz2se
(1725687

1,000

9
-,

+300 vDC

cnsy _ﬂ/vlsov

.OIUF

|

154
800
RI55 RI156
33K
=
viis3
130

FROM FROM

Tit51-10 THUSI-1H
'] 1518,A I154A, B 11528 ns3

157
N 1153 1156 1154
L_bst
1160 159

R 1154 116l 1158 155 1156
1 1152 1S3
1 1151

1KV power supply and trigger amplifier--Continued.
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HV RECTIFIER
v1i02

Vil LF CMARGING REACTOR CHOKE
PART OF PART OF
r%a%u 7110 T1i01
Kis -
| 4
LN
FROM CHARGING DIODE |
TBI105-2 VilO6 577 | |
P65 | |
e L | |
U 4
e i B
PING P63 ™ |
DIODE |
LN 3 12 VIIO3 577 | Z110)
TERI%"; PART OF TBIIO6 ' !
) ] '
PINT n%gs
FiL FOR ! |
P63 VI103, VII06 cnoz% PART OF TBI102 %E&%F L ._‘k._c _
4 SUF b oIL
I
LAY
= PART OF T8I
RIIO6 5 OF TBI103
L AR% 4 PART OF TBIIOI
RIIOS
3 100
e |
OVERLDAD frefh S g Pes = 2
RELAY K110t Jdd [} 03
.SUF [R]e]]
)
PART OF TBI102 | al /
PART OF TBI106 -
il G CURRENT
I RELAY Kiio2 8
YrLom
|
|
- -
THYRATRON
V1104
5949 A
| l r ~ 880V FROM
PART OF T8 200! TRIGESR AMPL
ol
'] 1102 1106 1103 1104
1109
C 1102 1ol 103
CHOKE FILTER CHG REACTOR
FL 111
X _ i 1ot no2
L 1101
R__ . 108 o1 105 1103 1o
T 11}
i 10!

Modulator Transmitter
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TN <

-4.5Kv

.25#30(:
MAGNETRON -
VIIO3 7452 1 -é?g::.c®
z
i
| Tnoe
RFSYSTEM = PULSE
P90 | XFMR
|
I
|
I -+
| Cilo5
| T 2507
o
»—
8
PANIS o %lg;
6
- _FLne_ _
LN FROM
, TBIIOT-7 P63 | QIO PART OF TBI107
| RIN2 I G 8) PART OF TBIIOS 10} PART OF TBIIOS
] ! @ 4B} PART OF TBIIO! PART OF TBIOI
Ll — e = -
s - JIo7
% 25" PIIOS | 014) 5
TBNOI RI1O4
l— l—l— L45v cw 23X
- P/IIN2 P/Jllll *

[ ouTPuT QUTPUT 7
PULSE TEST PULSE 42008
ofRE 5
TRI402 UNIT) I D -} 4
TBI10Z-8 CUTOUT

NETRON 9) PART 1ol
CURRENT g OF Tall0
5 F
PEOI P/JIOOZ P/J!OIO Nsooz P/JZOOZ 9] PART OF TBII05

WAl rﬂ‘ el —
% E ro— hd < '}
P/.nooz P/J30!0 P/J3002 mzooz g |
(——’O—) @ [©] 00Q

75‘5{.2‘ PARTOFTBZOOI T
108
110! 1106 1105 HO4
L 1T 1401
(108 1103
1408 1108 1109 M2 107 104
106 1104

ETER _es! 1401

Modulator transmitter--Continued.
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P/J4801

L2 FROM |

TBIIO3-4 A)
P63 -9|ﬁ

R4801 CR4804
INS40 IN540

3 10

T81106 o I
TBI102 0 |
- | e
250 VOLTA GE
CONTROL
| RELAY
TBII02 @ l
TBII06 Q |
ID\
LN FROM |

TBIIOT-7 —>C)

P63 l____

T480i

480!

480! 4804

CR 4802 4803

K 4801
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Reservoir voltage requlator.
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Reservoir voltage requlator--Continued.
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Receiver block diagram.
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AFC CIRCUIT TPI304
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Receiver block diagram--continued.
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Receiver if channel.
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Receiver if channel--continued.
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Receiver AFC channel.
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Receiver AFC channel--Continued.
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Local oscillator and associated circuits
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Local oscillator and associated circuits--Continued.
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Receiver STC channel.
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Receiver STC channel--continued.
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Switching and metering circuit.
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*NOTE: CIRCUITS ALSO SHOWN
ON INDICATED PAGE
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Switching and metering circuit--continued.
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TM 11-5840-208-30-1
COMPUTER
GLOSSARY OF SYMBOLS

The following symbols are used throughout this manual to represent various items of data to simplify the explanation of
system functioning.

Symbol Name Definition

AL Lower beam horizontal angle. Horizontal angle at the radar from antenna
azimuth axis to lower beam intercept point.

Au Upper beam horizontal angle. Horizontal angle at the radar from antenna
azimuth axis to upper beam intercept point.

AA AAzimuth. Au-AL.

AZw Weapon azimuth. Azimuth angle from grid north to weapon
position.

AZ Antenna azimuth. Angle at the radar from grid north to

antenna axis (center of sector scan).

AZor Azimuth orient information.
C A term used in azimuth and The ratio of the extrapolated portion to the
range computations. sampled portion of the trajectory.
d./D.

D Datum plane projection of the distance
between the two intersections of the radar
beam with the projectile trajectory.

do Datum plane projection of the distance from
the weapon position to the interception of
the lower beam with the projectile trajectory.

du Datum plane projection of the distance from
the weapon position to the interception of
the upper beam with the projectile trajectory

EL Lower beam elevation. Angle of elevation of lower radar beam above
a horizontal datum plane.

Er Radar easting.

Eu Upper beam elevation Angle of elevation of upper radar beam above
a horizontal datum plane.

Ew Weapon easting.

HRr Radar height. Height of radar set above sea level.

Hw Weapon height Height of weapon above sea level.
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Symbol

he

Hu

NR
Nw

RL

Ru

AR

Rw(E)

Rw(N)

L

tu

AT

Height.

Height of beam intercept.

Height of beam intercept.

Lower beam range

Upper beam range.

Weapon range.

A range.

dE.

Atime.

TM 11-5840-208-30-1

Definition
HR - Hw

Height of lower beam projectile intercept
above a horizontal plane through the radar.

Height of upper beam projectile intercept
above a horizontal plane through the radar.

Radar northing.
Weapon northing.

Slant range from radar set to lower beam
intercept point.

Slant range from radar set to upper beam
intercept point.

Ground range from radar set to weapon
location.

Ry - RL.

Difference in easting between radar and
weapon.

Difference in northing between radar and
weapon.

Time required for projectile to travel
from the weapon location to point L.

Time required for projectile to travel
from the weapon location to point U.

I - tu.

Symbol for "approximately equals.”
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TM 11-5840-208-30-1
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Computer block diagram.
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COORDINATE SECTION

TM 11-5840-208-30-1
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Computer block diagram—continued..
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NOTE: WHEN AR AND AA ARE IN DETENT, R833 AND RB34 WIPER ARMS ARE
AT GROUND: R841 AND R842 WIPER ARMS ARE AT GROUND.
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Computer data flow chart I.
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Computer data flow chart I--continued.
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NOTE: WHEN H AND HRREAD THE SAME, THE
WIPER ARM OF R806 WILL BE AT GROUND.

Jos2 +H

v
FROM T\‘GI ', 28Y
| R977
E88I | -H
R997 : rALA H
(SR +-—-1

[_g R898 __

| MB06
L R996 . ! ne
4—o
| E880 [ofe[4]oje- -~ -4 - {g
| » ¢ M807
4.4 g
' .
2 |
ROG4
™M |
ANMN—
>
R8E3 §
M
¢
DIAL
A\ Neh,n+ 49 8 Ben
h,~h + tS(C+l
\ Hrahrzd o . T0 C POTS
_______ ¢-——————-=b— —.—p rEIC
ROID
t
[ic+1§9] 4 SEC/REV 8
e TS
!
1
ar |
-d
M80|
@) Je7
—[ic+n$9 a12]
AR 9018 927A
8 8ll
DIF Hw
997
898
996
8l1A 853
81 854 806 976
R§64 863 065 978 812 80) 855 893 8835 977

Computer data flow chart Il.
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IV
R9S3 FROM R
+E_ Jasi ,
&V — ez )
a3y R83/
ROG4 I "
€ | STér—©verz
aov' |
}
3 | J8ss
2 | ROES h, -h
R | Rese < 3,758 O
;o _
| “09
ROM
83008 7 L
|
i | RO6?
l | [ L
\
e e — 4 _piolofo} +2004 . :
-1000 _42V |
Ne2i '
l
|
]
{
NOTE l
ALL VOLTAGES UNDERLINED OR "
OVERLINED ARE FROM T861, A
re FROM R,
AR 9278 “o1A
8 822 821
903
984
} ) 8
* 14 869

Computer data flow chart ll—continued.
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T85I ) 95 FLESY TeSA 1862
CR85I mm miz cnass \cnss4 FLESS
\ \ N\
J/
‘ FL853
o o o o -1 W
.- 1885
o o o vd -1
4 A
(RASS  TBSS cnass mss CReST T857 caasa R 92

Computer chassis, lower deck, left side view.
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NOTES:
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5-854
?—_
{ (BELOW J-896) REAR
—jess J-852  J-88I
R894(T R882
O O () CAR
BAL
O O R85  R852(8)
AR 926 B AZ AR 927 B EL AR 928 B CaR
V929
5751

vozs vezs
12AT7 12AT?

F
AN
- @

AR926A AZ MARKER AR927A C AR928A DE
R885 R854 (T) R886 R8s
} c
BAL @ R893 (8) Ew BAL ‘
R853 R855 E_ ADJ S.B.

NOTE: AR926, AR927, AR928, AND AR929 CAN BE

* Set must have neutral line (LN)
INTERCHANGED OR TURNED AROUND.

grounded (terminals 4, 10, TB100I,

V926, V929 vo27,vVo28 page 6) to obtain indicated readings
5751 12AT7 % at these tubes. On AR928A and AR
929A, resistance to ground on Pins
3.15 VAC . 110 VAC ’
:' 3.15 VAC 0 3 and 8 may vary from 0 to 250 Ohms.

All measurements are made to chassis
ground,

Voltage measurements are made with
radar operating normally, handwheels
in detent, and C=1,

Computer voltage and resistance chart.
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Rea3 R895(T) RE63  RB64  RBE5
s
RE6I(B)  R862

_AR 95| TOVER  AR90IB op

voezs
12AT7

OO O]

AR929A DN AR9SI1A RW AR9OIA_
R887 ‘ REga RE67(T)
WAL @ @ @ D
R8T R872  Ey ADJ SB RB68(B) RE69
NOTE:
AR951 cannot be interchanged or turned around. AR901 cannot be interchanged but can be turned
around.

All measurements are made to chassis ground.
6. 3VAC from pin 9 to pins 4 or 5 on all tubes.
Voltage measurements are made with radar
operating normally, handwheels in detent, and
C=1.

Computer voltage and resistance chart--continued.
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+220 VOC
NOTE: Flﬂ",;OCSZ-I
1. ALL VOLTAGES OVERLINED OR UNDERLINED
ARE FROM T861, P193.
2. RB41 AND R842 ARE POSITIONED AT GROUND
IN DETENT.

AR926A P926/J860

VPES3  JPe42 8848

rROM
181007-10 M3 Mg

TBIOO7-9 ¢—AE— L
- 73 $ reso
Tel007-8 <K E—<A €53 ; i, ress neze
p——————— < AN
= 3
= ————
I : = .002F :
! FLB852 | 7om
Ay |
| Ld-—- —_—___ _F _E___=_
| + [
Vo268 vozTR
| (1728784 (v2)s78i (V2) 12ATT WA
AL g,"/.“ _1_700-1 MaX
——— e A e — e e e ————— e —
| j s Jone
A A
AZIMUTH | FER 992
' : { 37y
| | /‘N ez J880 0)Je79
' |
<
RE4IA S g RO4|
OIFFERENTIAL M) m:'\! .2 2 l*“ "E"“z
7 C
neais 3 3
- e < b |
| >
| ), |
: J/rasez I /l\ /P8I
£347 —Dﬁ RE92 Jou3
| Ea mgpgea—y | oo
= 3%V —.-—q :
e e p— 3
A T04/REV 2704 MAX e RBHC nsz 3 "~
Reite $ 4 ™
arox” 2 St ro—>>—b—
¥ P/J811 2 naws
] >
:(_1 S im
2.1V —om Teez -+ rsuu ! 1
=== s 2
FROM T88! S oot " P50
PINS i3,18
Pio3 == ® RS8S3
™ 4 | 230
92T
v $264 1240 218
B "
DIF. Ay
¢ 10} 927 930
FL 52
"l
..i $41A ° 330
993 8413 728 (1]
R [1]]) 383 892 8l (113 811¢ 228 828 82 185
T w? 1]

Azimuth section |.
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>3 L S5a>—3a>1 ]
oo o2

Jes3 —)L>-—-(’)———>zz>—922>—-g—-sg——)a>—>->—
9»—&—»@—)»—-0—-0-—)»—)»——

FROM FROM
Jas2-K, L Kes2-c,r

LN LIA

PI80 PI90

t ey Y

1 IAAA
SRR | GY LI Piee
—% Y
3

P/ J033
L

TM 11-5840-208-30-1

#/43203

P/JI0Q2  P/J3010

70
T83202-4,5
Pes

27 E27

] _Q__)»___)»_?_ > >
T e _rvvy . ] 2 gz ' ! |
s —ig—2e > >0 O—d- O Sn>—>u>—
L 2 3, SN B ez | |
—Q—ﬂ—T—“ | 3 |
cRrass 73201 |
(Y YR POy
nsz%s -4,5
— e e e ——— e e —_——— ———_—— e — . e —-@-‘L—-olucuuz
OIFFERENTIAL
——a— TIV
P/J041 | |
—>r>—a2 " —can |
RO42 | 1 |
20K 5 e TV
J/resi 2. 2 rlsaz i
—J & Tt X ‘
12 = ]
r‘ouorxogz l : 1 P/I04) > -~ |.}u
T ‘ x ::'{3“ +caa | 1780 max
X | S | ——— §.9Y |
AN AR9298 pe21/4857 Lo e m 4
|
|
|
|
ro===a, e g, |
rese <A & 2
CRO34 | 13 [TTY]
Rese o ;
I.I--I: o
? ? /4882 N .C P/uBal
LA ¥ ¥
L KeS2-C,F FROM
20 ANPL % o 1411
V9294 vozes V9208
(v2) 878 1R)8731 (V2)12ATTWA
DIFF AL+ChA
9284
1) 9294 9298 9208
3203
8 842 3202
¢ 928 929 931
(R 255 154
3§32 ':.
R (S TR TR T s Wi ]
T 113 21 054

Azimuth section I--continued.
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+220 vDC
FROM TB8352-}
P77

L/Pesa ARS5I

o e = ——

r
| !
| Control l
R965 V9538
| 150K k95! (1/a2aT7wa |
| G220 q : |
l Amp! ) i __; £ 4858
6,400 Mis Per Rev I V9534 ) 5 I
7 B84s (1/ N2ATTHA e {
D hee? ! plasez  sesa | Pese —— 1: | R8393
S A €AAN—4 - (—— o 22K ¢
B—— =<V 963 |2\ sy |
' 47K ‘ I *)—
Ce——<R 3R CR9SI
Azimath Date g B | 4700  MS9 l ,
From - l VWA~ RQG' l R860 :’
Antenng Growp ““‘ 957 R961 | 150K >
P103 FeE—<? | 3,300 0220F 470K |
(T P/J842 | |
X
W
0 p
~ /s Resy
711 Mils Per Rev (/ / 150K
: 3 |
| [-—-—-t--- _:
! oo2uF |
[ ' )
| , !
I FL8SI Ty
: S
b e e ——————————
|
| .
[ ¥4 Aly Differentiel
From AZ
ALHCOA = — — AL YCAS —AL A e —_— e ————
Dilfecantiol AZo
PI87 AL+ CAA +AZ DIF 7
PlIBES sreaz  TRSAN
e AP N\, €840
” Kr ﬁ' T 0
'.77 27V RET +27VDC
TBIOOI-6 TBIOO2-7
P64 P64
5853 Pmsz I i/Pes2
& {0 ¢—— [ TT})
ReTE C' Azimyth Qrigal
33
v 9534
¢ 958
B8 845 844 CR 952 B3
OIF AL+CAA+AL AN
FL N 11|
T 985
R ) } [11] (1} 98e 964 967 ] .o”
W, 853 K 851

Azimuth section |.
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+220 vDC
FROM TB852-|
P77 LN LIA
FROM FROM
{ G e
J854 AR9268B
———l———————== — e e o e g
P92T \ e}y [ p—
| /&— Pe2r lase
amtem  OQuiput
I T02 2f o e V9204 |
| vaizATI
| Ro32 15t Amp! 4 3 |
S voaar . !
| 150K (172) 5781 >
| ! > 05—
| '
I C bmend  Outpu! - '
Jese , po2 ot aw V9208 |
< 2 R933 e 1 2N2ATT W
R3S > K=
[ 0 S |
| l I
| |
R |
L4
X J/Peael
A A
alaaanls
Staaanta p/s04l

Bo4! v)——.—‘ FROM
: Ot 7 P190

Countor MBI
Aly
T S D SEEL SN GUED U GEID I I SN w— ————————*\-— — e e G S SEn e
\
\ A2y TO RESOLVER
N 8 847
———————— —®  pigs
{1}

v 920A T *{]]
8 Ml

331
¢ 928 929
CR. 85!
R 931 932 933 94 938 3
T 921 85!

Azimuth section ll--continued.
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P/0
J852

TO ALL MAGNETIC
AMPLIFIERS

1

FROM
TBI002-4 L2A@€ J
P-6l

TM 11-5840-208-30-1

T860 S

TO ALL FILAMENTS

6.3 VAC

R879
3

A

v—

FDTO ALL PANEL LAMPS

6.3VAC

IS VAC  TO FIELDS OF SERVO MOTORS B842, B8iI, B83|, BSIGE & BBIEN

CAA' C CAR Dg Dy

15 VAC  TO FIELDS OF SERVO MOTORS BB2!, & B84l
E AZw

DIAL

DiAL

J898-E P/0 COMPLETE XFMR
FROM P208 T86!1 SHOWN ON PI93 T862
TBI002-2 LiA@] A
P-6l ! -
TO BALANCE POTS
J898-H RB82, R883, B ROSS
P206
: PI95, PIBE, P203
FROM . 2 —a
T8I001-4 LNeq L Y 3 O— >
P-60 /r
JB898-A s834
P2os @ RED DOT
+zza vDC "
181003-10 ¥ M O PL DG
P77
4220 VOC RET 28038 kssz Z———.TO ALL MAGNETIC AMPLIFIERS
;a é?os-s > K 2 AAA- o — KN FC
18852
ngsgs-c TBES| FROM
TBI002-7 27 voC -
16"‘5?057% DS 5 — 38380 P64
- 06
peo A L:-:T = FROM
781001-6 27 VDC RET -
P60, P64
K 852
R 896 879
¥ _ 854
860
59
T 61 862

AC distribution and control circuits.
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T——+I>——<D

"¢ J/P852 J/P106
€806 J/PBO6 ; 1109 1863
NO>—————A ]

:
E

VPea3 | !
$ >——<E
EOI?{ wPeI7 J/P8GS
T >— | |
J
§>— YI/"O“
€8IS J/P8IS J/Psai
T>——1 !
A
J/P832 j‘h
¢
$842 'I CAM
! \
EB47 \
£846 L842 ,},_
KANDWHEEL
y
) J/Pea3
JP8ET I
‘¢ &' [DETERTRECEASD i
[DETENT RELEASE]
wresz 788517 weesr $__%, 1
—~F&——4}—0—f——<D (oFF]
o o> F J/PB66
ke 5836 Y
~<E€
I _ 851 109 863
1Y | AR BA AL
SELONOID 83l 841 842
| 831 856 84| , 842

AC distribution and control circuits--continued.
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* T86l

P/J 852

LIA !
781002-2 ¢——<A €&
P6l

LN 2
™81001-4 «—K
P60

*There are two different Pin Numbering Systems for T861, Make sure you wire it correctly

Reference transformer.
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420V
JTo R985 and R984, P20
400V

_—

310V _,

TO R992 and R9867 P186, 194
oV
i—t—’l

225V

T0
2.5 ‘l

_[¢reF]

. - 989l

R982, R 980 aond R99I P197, 194

79V

TO R 990 and R995 Pi194. 187
_sov ] '

- TO R88I P200 J 895
2.8V

21V 1 TO R977 P203

' —» To T862 PI90, 195, 186, 203

—< |B+RET J 897
21V —» To T862 PI9O, 195, 186, 203

2.8V 4

TO R884 P200
G.QVI; [

v TO R989 ond 994  PI94, 187
79V ‘[

215V 1
1 TO R98! and 979 PI197

{TO R976 P203

22.5V

35.0v [T ~

J890
37.0 V TO R993 ond R 988 PI86, 194

-390V ,J 10 Ro78 P202
400V ,{ TO R 986, R983, and R 978  P201, 202

—4—2-2"—-»{ TO R986 ond R 983 P20I

*There are two different Pin Numbering Systems for T861, Make sure you wire it correctly,

Reference transformer--continued.
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Jers
22 3v
/4032 /839
NOTE: N , L 4 780K
1. ALL VOLTAGES UNDERLINED OR OVERLINED P/J03}H
ARE FROM REFERENCE TRANSFORMER T861, P193. 1LY o,
2. RB33 AND R834 ARE AT GROUND IN DETENT. — ! ne72
[}
WL
£ |
$
x
Rw 650 METERS
16,500 WAX
To EL secTioN FROM PI935
H
1.530_'3‘_"5. '_"L"iv*':"- e . ——— ——— — — — ——— ——— . — —————
HANDWHEEL :
L}
]
i
»/J834
'
: '—{n&-@ Je93
|
l AR Jo73
: ne3s
(L
Ry DIFFERENTIAL Ay .
r € 83 i ANALOG CaR
1 L » JERs
P ) oM .
| | <
I ! i . .2 ’o. : l‘lylll’:(t
| : ;g. LE VY 1 i > L7£81 11} 'faz
: ! 3w ! LTI '
]
=1}.6°_C merens 4 4 _ ez |
HANDWM EEL PER neEv |
: L S ¢ rhom
| Jena c SECTION
1 P202
————— = 7
: ’ nows P/J832
| [r<en] "% A
»/i882 »/o032 | Jo98 5
220y AeT o (3 | s/ .
- | - »
i zen < . —
E Pli4 rov : ™
I 600 M/R —_—
s :é%;_o.c > ——n : |s,5oo/ uax "o J 1
4 TO EL_SECTION s v hhdhd
P20I FROM §B34
P93
DIF Ny
a7
987 =¥5= 99| Slg 39 anp 852
R °m 990 2N B34 82 1

Range section.
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PART OF RESOLVER
BO4AT PiDE

BOOSTER AMPL

181 AMPL - 2d_AMPL OUTPUT
Vo5IA Vo518 952
(/2) IZAT TWA (/2)12ATTWA 1I2ATTWA  (RL + CAR)
+220 voc
FROM TBOSZ-
PT?
luu R92 B8
-—— _ _ ANIDD o o
(1134 |
re27]s08e
Ne'\
Ve’ 4

OUTRUT
verea

TT T (1/2n2ATY

- - R - © X\, v s o

FROM
TESI-13,18
PI93

R can

CAR SERVD
MOTOR

CR 83
v BiA 11N 9518 9298 ;_;ﬂ 952
B [H]
231

¢ [TIE F I -1 8 953 954 L [T L]
DIF Ry
T 182 91 53

;su 2

95 931 953 954 955 51 9o 98
Ren 0w W 913 93 856 935 958 959 45 [1H

Range section--continued.
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+220 vDC FROM

_ _Jees K TBES2T P77 ARG29A _ _ _ eszesuses
I P926 1
I ouTRUT | £
| Y927A !
| (172 12ATTHA {
(= —————— — — r=—t" I T926 3 2 :‘->_
FEEDBACK FROM ! D zou Q1 |
] NORTHING SECTION| FL855 | by H)—
P8I7-B PI97 | ! i 1
| } | loo2ur =R | I
' 1 I -ty ! 0>~
| FEEDBACK TO £ pusal | I l
I R87| Pi9s ™ I J863 | P926 !<>"
| PAI84I FROM T A 0uTPYT f
\ o 3 P89 PIB 4| nsoao'? I V9218 |
£l A'Z,,, | | ST ANPL (172) 12ATTWA |
b reepsack I I | Re26S V926 V9268 i
| WINDING r3 R g | 1 580 5 wasts (1/2)5151 |
]
: P/y842 F3 » | I
I:—{x 9
I = J84 | i
| ——H 2 L S g J
] I |
| 8 5
| e
| ooy Stocit | S0 o
| 022UF T 0 14 ;3 | Peis-B 10 2-
" S3 6 | | PI9T
' P/J';:I =843 E83I | 27V RET
| FEEDBACK +220 VDC -
' R ANALOG WINDING I Teee TBl00I-6 €€
i FHOM RANGE : I P
SECTION Plgs | I
U
mesocven - - e AR928A _ __ _ _ __ _rozepss
pear : P926 1
I 92
: (/D2ATTWA
|
1
|
1
I
| 3
| : €930.
i 50 T
RB99 |
. 33K 7
y NN Rage ——-- UTPUT |
P/I84I Coo L ! ya1a I
ISR co27 A W2 12ATTHA i
FLese 79H | 1] ez 1ST ANPL Fe60 !
NOTE: ALL VOLTAGES UNDERLINED OR ! to| s% V9264 |
OVERLINED ARE FROM REFERENCE L[4 I 1/2)5151 20 ANPL |
TRANSFORMER T861 Pi93 ] W%, I
| . =
b e e e _____ J

ESOL BaAT
W W B 3 38

034 B8535 -
[y
28
900 g21 928 29 930
245 399 928 928 928 930

926 828

Coordinate section.
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FROM FROM
Jgs2-K,L K852-C,F

PIS0 PISO

LN LIA

\/

RADAR LOCATION

7858
R887 cRB58
250 R950
‘ [
7 2

215
R979
25

Pl

27, 3 \°

TM 11-5840-208-30-1

J877

FEEDBACK

TO B847

(P/JB4I-E) P196
WEAPON LOCATION

DIFFERENTAL

I TIT]

RADAR LOCATION

NORTHING

| )

8%

Al

5
s852 A
88381
AT

TB8I6E

— s— €
P8I6

RADAR LOCATION

s 49 )
E,L 'ZJ

sS85

5w
4
R886 3 M
-4 250
50 5

J8I6E

M

R

———3p)>—<Hé—to

——ON——<E <107

l cw |
EASTING
RADAR LOCATION

COUNTER
MBI7E

CQUNTER
MBIGE

WEAPON LOCATION

L ™ TEASTING
oY res? 5 SERVOMOTOR K
R98!
cres? B8IGE 38
2 25
T y 3
€ 3 N JBIGE
¥ =
s R38
215
LIA —
FROM FROM
J852-K,L KB852-C,F
PiI90 P1S0
858
T ¢ 981 979
T 5 [ [YE}
" 1 818 875
[} DIFE.
857 858 L

coordinate section--continued.
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720 of REV
EL ADJUSTMENT £
' e -
P/4821 J8s3

Be22

6 | ELEVATION DATA

Ay
PR)

P H »FROM ANTENNA

TM 11-5840-208-30-1

s> >, | GROUP PIOI
R2
FRoM Teesz-|
J855 P77 AR9278B
P/Jazl '— — s s W aem b ENS D S D P EED P EES T WD VI Y EED - GEEP S D O D S GED S NS O WED C GED T SED S EmD - N W . . —
Y | pe27 P927 14855
i 3e)
: I
T0 f |
TB6I-14 i T927 2 og:zs;gr I
BtRET i [ T3 wrznaatrwa |
M Faalv 4
| ¥
i DH>
< (
R890
% 150K : ! >0)
; ouTPUT |
! - ey |
J835| P927 ' i
< A 2 20 AMPL !
| v.)z.".ll A l\
- —— - ' (W/2)s > K.,
] o02uF | . i
I . R93S i
. “ 79H o i
! | ' 1
T S e o |
FL853
928A
' 9294 9298 92
B 822
93|
¢ 928 929
FL 853
932
R 890 931 933 934 935
T 927

Elevation section | modified.
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—— e W e T . S - > S = —— @ = —— e e e = —— - _.l
|
LN :
FROM
JB52-K, L 1
PI190 |
v I
|
J
/'y
1
'
|
|
6 L EL
oy " | S e N
4
— A AAAS \ 4 6 2 {
| * 1»———(5 w 882!
—_— : ; P/482! —_
: ¥ et T
[— P 2
7¢—Ivvv —ﬁ‘g—" | 3 1
L 1852 ] !
-------- - ’.5__.___-_.1 | '
T, U |
|
i
6 7
CR852 1859 ¢
FROM 10
PI90 u@2)
> R944 P20
% 50
LIA
FROM
K852-C,F
PI90
8 82t
(R 852
R 944
T 852

Elevation section | modified -- continued.
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| |
COMPUTER CHASSIS ] FRONT PANEL ASSEMBLY COMPUTER
1

P/J867
N €&
|

<
T

resl <.V pas7 | use7 s
Pggee— g -
[

< I | ]
TO T86I-i4 - ——< R€E—+—
(P-193

|
- ‘ i
To (Lglssls*? - — ke s

DUAL BEAM

EB70

8%

ﬁ? 1964

T860-9 _ 1886 | J866 |
PI90 ""‘ '
- P/JB6T
e —<a e —<L
I |
~NOTE -
S857 REAR VIEW
gy T2
"T %
2T T
I 864
88
R 884
W 857

Elevation section Il modified.
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42
@ R984
25
A0
p/yezi

P/J821

71 £
A CAN

R824
346

TM 11-5840-208-30-1

|
FROM B82I Y G - N LOWER BEAM
PI99 > *‘ VATIO

(]
R986 P/u82i
[=Eu] 4
37
P/u821
JM Z
NN
A2
R985
25
40

984
983
986
985

821A
821B
822A
822B

823
821
824
825
822
826

P/J82

J872
-h TO
C SECTION
p203
RL FROM
—————— 4— RANGE SECTION
P94
+200 MILS MAX
=100 MILS MIN
mM82i
Rg FROM
—————- @— RANGE SECTION
RB32A PI94
680K I
l V831 hy TO
C SECTION
RB32 P203
< 20K
R8328B
470K J876
D
P/JB32
NOTE:

ALL VOLTAGES UNDERLINED OR OVERLINED ARE
FROM REFERENCE TRANSFORMER T861, P193

831B
831A
832A 831
832B 832

Elevation section Il modified--continued.
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+2T0 VOC

FROM TB882-}
e Lded Ja88
o
My P20I O
T . __ Nrpives_  AR9OIA AR901B
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CHAPTER 5
FIELD ADJUSTMENTS
Section I. RADAR ADJUSTMENTS
5-1. GENERATOR ADJUSTMENTS
Check the frequency of the generator set PU-304C and, if necessary, adjust as follows:
a. Start the engine and allow at least 15-minutes warm-up. (Set governor control in govern position. )

b. Loosen the locknut on the minimum speed stop screw (hex head bolt).

o

Apply load and adjust minimum speed stop screw for a frequency meter reading of 400 hertz.

d. Remove the load. Frequency meter should read 412 hertz; if not, perform steps e and f.

e. Loosen the locknut (inner nut) on spring tension eyebolt and adjust the governor spring adjustment nut (outer nut)
for a frequency meter reading of 412 hertz. Tighten the locknut,

f. Repeat steps c, d, and e until correct readings are obtained with and without loads.
5-2. POWER SUPPLY ADJUSTMENTS

a. Power Supply PP-1588. With TEST METER M1402 in the -300 volt position, loosen the locknut on R1643 and
adjust until meter indicates -300 volts.

b. Control Power Supply C-2014. With TEST METER M652 in the -220 volt position, loosen the locknut on R634 and
adjust until meter-indicates -220 volts.

5-3. SYNCHRONIZER AND INDICATOR ADJUSTMENTS

a. General. Adjustments within the indicator are primarily those which insure that the B-scope sweeps are of the
proper size and intensity and in the proper position at various ranges. Since most of the triggers and gates are not
produced in the indicator, the indicator cannot be adjusted properly unless all inputs are correct. Therefore, the outputs of
the synchronizer should be checked if any difficulty is encountered in making indicator adjustments.

b. Azimuth Synchronizer Gain. This adjustment (R547) is located on the azimuth synchronizer chassis. It is used to
attenuate the synchronizing pulses fed into the azimuth synchronizer from the scanner.’ Rotate R547 clockwise and
counterclockwise until the (CRT) raster and the azimuth strobe are unstable. Adjust R547 to an approximate midpoint
between these two positions or until a stable raster and strobe are obtained. If there is another bright line on the left side
of the raster, rotate R547 slightly counterclockwise until the line disappears.

c. Auxiliary Intensity.

(1) Setthe RANGE SELECTOR switch to the 15000 M position.
(2) Setthe INTENSITY control on the front panel to midposition.
(3) Adjust the AUXILIARY INTENSITY potentiometer R110 until the raster is just’ visible on the CRT.
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d. Intensity Balance.

(1) Note the intensity of the raster on the CRT, and then change the RANGE SELECTOR switch to the 3750 M
position.

(2) Adjustthe INTENSITY BALANCE potentiometer R112 until the sweep intensity in the 3750 M position is the
same as that in the 15000 M position.

Note: This does not refer to the intensified band displayed in the 15000 M position, but to the rest
of the CRT display.

. Azimuth Sweep Generator.

[]

(1) Adjust the HOR CENTERING potentiometer R4517 until the raster is horizontally centered.
(2) Adjust the HOR SIZE potentiometer R4536 until the raster just covers the CRT (horizontally).

(3) Repeat the steps in (1) and (2) above as necessary to meet both conditions.

=

Sweep Intensity.
(1) Setthe RANGE SELECTOR switch to the 15000 M position.
(2) Setthe EXPANDED SWEEP DELAY switch to position 7. 5.

(3) Adjust the SWP INTEN ADJ potentiometer R4657 until there is an intensified horizontal band slightly
brighter than the rest of the display on the CRT

g. Video Clipping.

(1) Turn the range markers on, and adjust the range marker intensity potentiometer R1333 on the AFC chassis
for maximum marker intensity.

(2) Observing the B-scope presentation, adjust the VIDEO CLIPPING potentiometer R4612 for maximum
marker intensity without "blooming. "

(3) Readjust potentiometer R1333 for desired range marker intensity.

h. Range Calibration.

(1) Perform range calibration as indicated on page 138, paragraph 2-4]

(2) If correct results cannot be obtained with RANGE SLOPE potentiometer R119, return it to midposition and
adjust C232 until the seventh range marker coincides with the strobe set at 14, 000 meters.

Note: Capacitor CZ32, located on the timing sweep generator chassis Z102, is the coarse range
slope adjustment.

(3) Continue with range calibration procedure on page 13, paragraph 2-4.

i. Range Shift Adjustment.

(1) Turn range markers on.

Page 209



)
®3)
(4)
(%)
(6)

()

TM 11-5840-208-30-1

Position the range strobe so that it coincides with any range marker.
Turn range shift on.

Observing the RW counter, move the range strobe out 750 meters.
Set the RANGE SELECTOR switch to the 3750 M position.

Set the EXPANDED SWEEP DELAY switch so that the range strobes and the selected range markers (step in (2)
above) are displayed on the CRT.

Adjust the RANGE SHIFT potentiometer R4560 until the upper beam range marker presentation coincides with
the lower beam range strobe presentation.

j- Vertical Centering and 15-Kilometer Vertical Size Adjustment.

@)
)

®3)

(4)

Set the RANGE SELECTOR switch to the 15000 M position.

Adjust the VERTICAL CENTERING potentiometer R4409 until the main bang presentation is just hidden at the
bottom of the CRT.

Adjust the VERT SIZE 1 5, 000 M potentiometer R104 until the top of the presentation just reaches the top of the
CRT.

Repeat the steps in (2) and (3) above until both conditions are met.

k. Adjustment of 3, 750 Meter Sweep Length and Vertical Size.

@)
)
®3)
(4)
(5)
(6)

()
(8)
9)

Set the RANGE SELECTOR switch to the 3750 M position.

Set the EXPANDED SWEEP DELAY switch to position 7. 5.

Position the range strobe so that it is barely visible at the bottom of the CRT.
Set the RANGE SELECTOR switch to the 1 5000 M position.

Observing the RW counter, move the strobe out 3, 750 meters.

Adjust the SWP SIZE ADJ potentiometer R4660 until the top of the intensified band coincides with the range
strobe.

Set the RANGE SELECTOR switch to the 3750 M position.
Adjust the VERT SIZE 3750 M potentiometer R106 until the range strobe is just visible at the top of the CRT.

Repeat the steps in (1) through (8) above until all conditions are met.

5-4. RECEIVER ADJUSTMENTS

a. AFC Adjustment.

1)
)

Tune the receiver as indicated on page 12, paragraph Z-3q.

If the range marker intensity diminishes when the AFC-MANUAL switch is placed in the AFC position, adjust the
discriminator secondary L1301 on the AFC chassis until the range marker intensity in AFC is no less than in
MANUAL.
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(3) Adjust the LO ADJUST attenuator in the receiver compartment until the crystal current meter reading is
between 2 and 3.

b. STC Adjustment. The three adjustment controls for the STC assembly are on the top portion of the chassis.
These controls are preset at the factory and ordinarily require no adjustment. The interrelationship between STC
sensitivity adjust R4708 and time constant adjust R4712 is extremely critical. These adjustments should be referred to a
higher echelon. The adjustment procedure for STC amplitude adjust R4714 is given below.

(1) Loosen the two knurled thumbscrews on the front flange of the STC chassis and slide the chassis part way
out.

(2) Disconnect W1 508 from J4702.

(38) Connect an oscilloscope to J4702; use the coaxial cable supplied with the oscilloscope.
(4) Adjust the oscilloscope for a presentation of the STC sawtooth waveform.

(5) Adjust R4714 until the amplitude on the waveform is 6 volts peak to peak.

(6) Disconnect the oscilloscope from J4702 and reconnect WI 508 to the same jack.

(7) Slide the chassis back into position and tighten the thumbscrews.

C. Range Markers. If the amplitude of the range markers is not satisfactory, adjust R1333 on the AFC assembly
until sufficient amplitude is obtained.

5-5. TRANSMITTER ADJUSTMENTS

a. General. The transmitter operates on a fixed frequency and requires no tuning. However, certain control circuit
adjustments are necessary due to component aging or replacement.

Warning: Do not reach into the transmitter compartment during the following adjustments--voltage in excess of 26,000
volts is present. Avoid touching terminal boards TB 1101 and TB 1102 mounted on the transmitter compartment door.
These boards have potentials up to 300 volts. Under no circumstances should the following terminals be disconnected
while the transmitter is on, nor should the transmitter be turned on while they are disconnected: TB 1101, pins 5, 10; TB
1102, pins 1, 2. The voltage at these terminals is normally low; however, if they are opened while the transmitter is on, the
voltage may rise as high as 30 kilovolts.

b. Thyratron Switch Adjustments.

(1) Open the transmitter compartment door and close shorting switches S1103, S1105, and S1107.
Caution: Do not adjust T1107 while the transmitter is on. After making any adjustment of TI107, wait at
least 3 minutes before turning the transmitter on. This permits the hydrogen pressure in the
thyratron to stabilize at the new setting.

(2) SetT1107 at midposition. While observing voltmeter M1101, adjust RIlll into each limit. Adjust RI Il so that the
voltmeter reading is halfway between the high and low readings just obtained.
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Adjust T1107 for a reading on MI101 that is 0.3 volt higher than the voltage stamped on the base of the thyratron
(V1104).

After 3 minutes, set the MAGNETRON POWER variac at 80 and press the START button. A bright flickering
violet glow should be observed in the two "windows" near the top of the electrode structure inside V1104, which
will cease when the START button is released. This indicates that the tube is firing through due to high reservoir
voltage. If the glow is steady rather than flickering, refer to (7) below before proceeding.

Caution: Press the STOP button immediately if a steady cherry-red glow is seen through the upper window
of the tube. Refer to (8) below.

Press the STOP button and decrease the reservoir voltage in increments of 0. 1 volt (observing the caution in
(1) above and starting and stopping the transmitter after each adjustment) until a steady bright violet glow is
observed through both windows.

The reservoir voltage is now correctly set. The required reservoir voltage may change with age and temperature
extremes, requiring a slightly different setting (usually lower than that stamped on the base of the tube) to
prevent irregular firing and plate overheating.

If the thyratron exhibits a steady violet glow when the START button is initially pressed, press the STOP button
and increase the reservoir voltage by another 0. 3-volt. Repeat the procedures in (4) through (6) above.

If a steady bright red glow is observed through the upper window and a steady bright violet glow is observed
through the lower window, the tube has a hot plate resulting from too low reservoir voltage. This condition can
result in serious damage to the tube. Adjust T1107 for an increase of 0. 6-volt and repeat the procedures in (4)
through (6) above.

c. Adjustment of Relays K1101, K110Z, and K1103.

1)

)

Relays K1101 (high voltage power supply overload) and K1102 (reverse current - overload) are normally
adjusted only at general support level. However, should it be necessary to perform this adjustment in the field,
the following procedures will suffice until general support personnel are available. The transmitter must be off
during these adjustments.

(@) Remove relay K1101 from its socket and connect an ohmmeter between pins 7 and 8 of the socket.

(b) Adjust R1106 for an ohmmeter reading of 16 ohms. Disconnect the meter and replace the relay.

(c) Remove relay KI10Z from its socket and connect an ohmmeter between pins 7 and 8 of the socket.

(d) Adjust R1105 for maximum resistance (approximately 100 ohms). Disconnect the meter and replace the
relay.

Two persons are needed in making the adjustment of relay K1103--one at the control-indicator group and the
other at the transmitter compartment.
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(@) Turn the MAIN POWER switch off, and turn the MAGNETRON POWER variac fully counterclockwise.

(b) Connect a voltmeter adjusted to measure at least 150 volts AC between terminal 8 of TB 1101 and terminal 3 of
TB 1102.

(c) Close interlock shorting switches S1103, S1105, and S1107 and apply main power.

(d) While waiting for the 5-minute time delay period to expire, adjust R1104 fully counterclockwise.
Caution: Make the following adjustments and observations within 60 seconds after pressing the START
button and adjusting the MAGNETRON POWER variac for 13-ma magnetron current, because operation at

lower than normal current may damage the magnetron.

(e) Pressthe START button, and rotate the MAGNETRON POWER variac clockwise to a magnetron current
reading of 13 milliamperes.

(f) Note the voltmeter reading (should be 120 volts). Adjust R1104 clockwise until the neon light (11101) just goes
out.

(g) Adjust the MAGNETRON POWER variac for 18 ma of magnetron current.

(h) To check the relay for proper operation, turn the transmitter off and rotate the MAGNETRON POWER variac
fully counterclockwise.

(i) Pressthe START button and slowly rotate the MAGNETRON POWER variac clockwise, observing the AC
voltmeter and the magnetron current meter.

(i) Note the current at which K1103 energizes; it should be between 14 and 16 millamperes.
(k) Turn the MAIN POWER switch off, and disconnect the AC voltmeter.

d. Adjustment of S1101 and S1503. See page 157 of TM 11-5840-208-20.
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Section Il. COMPUTER CHECKS AND ADJUSTMENTS
5-6. GENERAL

a. This section contains procedures to be followed in maintenance of the computer. Paragraph 7 provides data for
checking computer accuracy, and paragraph 8 contains computer alignment procedure.

b. It is recommended that replacement of a defective component be followed by an adjustment or alignment of the
associated subassembly.

C. Mechanical alignment of the computer subassemblies is accomplished at direct support maintenance facilities.
5-7. COMPUTER ACCURACY CHECKS
a. The overall accuracy of the computer can be checked by using the computer to solve a series of 18 static
problems (chart I). Comparison of the approved solutions with the computed solutions may indicate the need for an
accuracy check, adjustment, or alignment of a particular subassembly.
(1) Setthe beam separation dial to read 35 mils.
(2) Setthe SINGLE DUAL switch to DUAL.
(3) Operate the NORTHING switch until the yr counter reads 000000.
(4) Operate the EASTING switch until the g counter reads 000000.
(5) Adjust the RADAR HEIGHT shaft until the HR counter reads 1,000 meters.
(6) Place the A R and A A handwheels in DETENT.
(7)  With the LOWER BEAM AZIMUTH handwheel, position the azimuth strobe near the center of the scope.
Rotate the antenna until the 5z counter reads approximately the value of AL in the chart. (The AZ
ORIENT switch may be used when the radar is not oriented. )
(8) Insert values of At, H, RL, AL, and EL given in chart I.

(9) Place the TEST-NORMAL switch in TEST.

(10) Release the A R and A A handwheels from DETENT and position them for the values of AR and A A
given in chart I.

(11) Place the TEST-NORMAL switch in NORMAL.
(12) Compare the computed solutions with the approved solutions.

(13) Set the beam separation dial to the value stamped on the reflection BEAM SEPARATION plate, and
compute the problems listed on page VI, paragraph 10i.

b. The accuracy of the C subassembly can be checked by inserting a series of eight static problems. Comparison
of computed and approved solutions may indicate the need for alignment of the C subassembly.
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Chart | . AN/MPQ-4A Computer Accuracy Check

TEST NORMAL SWITCH IN TEST TEST NORMAL SWITCH IN NORMAL

M t HW RL AZ EL R A RW AZW EW NW Cc

1 0 863 2000 0 -50 100 0 2055 0 0 2055 0.55
2 0 863 3000 200 -35 100 5 3033 202 596 2974 0.33
3 0 1000 5000 800 35 100 20 5104 821 3682 3535 1.04
4 0 1000 2500 1600 50 200 0 2855 1600 2855 0000 1.78
5 0 1000 2500 2000 50 400 -10 3437 1977 3311 99077 2.34
6 0 1000 2500 2400 50 -100 -20 2370 2374 1718 98368 1.31
7 0 1000 2500 2800 50 -300 -30 2168 2767 894 98026 1.11
8 0 954 2500 3200 50 100 15 2718 3233 99913 97283 2.18
9 0 908 2500 3200 50 100 15 2776 3241 99887 97226 2.76
10 0 1092 2500 3200 50 100 15 2541 3206 99984 97459 0.41

11 2.0 1000 2500 3400 50 100 10 2605 3411 99466 97451 1.05

12 4.0 1000 2500 3400 50 100 10 2560 3406 99486 97492 0.60

13 0 1000 5000 3600 50 50 5 5073 3607 98025 95327 1.47
14 0 1000 5000 4200 50 300 20 5503 4234 95326 97095 1.68
15 0 1000 5000 4600 50 -50 30 4930 4642 95129 99238 1.40
16 0 1000 6400 600 50 -50 10 6330 614 3589 5214 1.41
17 0 954 6400 1600 50 100 35 6571 1660 6559 99615 1.71

18 4.0 1000 6400 1800 50 100 10 6488 1809 6352 98680 0.88

19 0 1000 13000 0000 50 500 0 13795 0000 0000 013800 1.58

20 0 1000 14500 1600 35 400 0 14930 1600 14925 000000 1.06

Unacceptable errors:  When any computed solution contains a northing or easting error greater than 21 meters; when
more than 2 of the 20 solutions contain a northing or easting error greater than 17. 5 meters;
when any C error is greater than 0. 1; or when any two C errors exceed 0. 06.
(1) Place the AR handwheel in DETENT.
(2) Setthe HR counter to 1, 000 meters.
(3) Setinvalues of At, HW, RL, and EL as given in chart Il.

Page 217



[©

TM 11-5840-208-30-1
(4) Place the TEST-NORMAL switch in TEST.

(5) Release the AR handwheel from DETENT and position it for a change in the ry counter reading as given in the
AR column of chart II.

(6) Place the TEST-NORMAL switch in NORMAL.
(7) Read the value of C from the graduated gears.

Chart Il. C Section Accuracy Check

At Hw R. EL AR C Value
0.0 1000 5000 +20 +100 0.59
0.0 1000 5000 +50 +100 1.50
0.0 1046 5000 +50 +100 1.27
0.0 0863 5000 +50 +100 2.34
2.0 1000 5000 +50 +100 1.19
2.0 1000 6400 +50 +100 1.23
0.0 1000 6400 +50 -300 1.28
0.0 1000 6400 +50 +400 1.69

Unacceptable error:  When more than one computed solution for C is not within +0.06.
The one permissible error greater than +0.06 must not cause the
error in C A R to be greater than 10 meters.
If the correct value of C cannot be obtained, make the following adjustments:

(1) Setthe lower beam elevation to +35 mils.

(2) Position the AR handwheel to DETENT.

(3) Set the weapon and radar height to 1, 000 meters.

(4) Setthe AtatO.

(5) Set the weapon range at 2, 000 meters.

(6) Connect the black test lead to J897.

(7) Connect the red test lead to J890.

(8) Connect the coaxial test lead to J872.

(9) Set the bridge potentiometer to 0202. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R831 is required. See paragraph 5-6c¢.

(10)Connect the red test lead to J891.
(11)Connect the coaxial test lead to J876.
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(12) Set the bridge potentiometer to 0404. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R832 is required. The C dial should be 1.00 + .03; if it doesn’t, adjust the arm of R885.

Note: Rotate the lower range handwheel to 10,000 meters; the C dial should remain at 1.00 + .03. Oscillation may
start at approximately 7, 000 meters; if it does, reduce the gain of AR 927A until the oscillation stops. If the C dial

does not remain at 1.00 + .03, realign R831 and R832.

d. The accuracy of the coordinate subassembly can be checked by inserting a series of 10 static problems (chart 111).
Comparison of the computed solutions with the approved solutions may indicate the need for alignment of the coordinate

subassembly.

(1) Operate the EASTING switch until the Eg counter reads the value listed in chart III.
(2) Operate the NORTHING switch until the Ng counter reads the value listed in chart IlI.
(3) Place the AA and AR handwheels in DETENT.

(4) Position the R_ handwheel until the RW counter reads the value listed in chart Ill.

(5) Operate the AZ ORIENT switch until the AZ,, counter reads the value given in chart Ill.

(6) Compare the computed solution with the approved solution.

Chart lll. Coordinate Subassembly Accuracy Check

= Ng Rw AZy Ew Ny
000000 000000 10000 0000 000000 010000
000000 000000 5000 0000 000000 005000
000000 000000 4000 533 002000 003464
000000 000000 3000 800 002121 002121
000000 000000 1000 1333 000966 000259
005000 005000 2000 1600 007000 005000
005000 0050Q0 3500 2667 006750 001969
005000 005000 4500 3733 002750 001103
008000 005000 6000 4800 002000 005000
008000 005000 8000 5600 002343 010657
008000 005000 4000 6133 006965 008864
000000 000000 5000 1600 005000 000000
000000 000000 5000 3200 000000 995000
000000 000000 5000 4800 995000 000000

Unacceptable errors: When any easting or northing error exceeds 15 meters or when more than 5 easting or

northing errors exceed 10 meters.
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5-8. COMPUTER ALINEMENT

a.

b.

c.

a General. Computer test set TS-909/PPM is the only item of test equipment required to align the computer.
Instructions for operating the test set are contained in TM 11-1223.

Preliminary Procedure.

1)
@)
®)

(4)

®)
(6)

Connect the power cable of the test set to receptacle J898, located underneath the computer drawer.
Connect the black ground lead W4605 of the test set to a good ground in the computer drawer.

Adjust the gain potentiometers on all eight servoamplifiers fully clockwise. After adjusting each
potentiometer to its clockwise limit, check the associated gear train for chatter and hunting. If gear chatter
exists, turn the adjusting potentiometer slowly counterclockwise until the chatter stops. On amplifier
AR927A, check the C subassembly dials for proper torque at range setting of 2, 000 meters, with a
minimum of chatter for a range setting of 10, 000 meters. If some compromise is necessary in this
adjustment, a slight chatter at 10, 000 meters is preferable to a lack of torque at 2, 000 meters.

Set the beam separation dial on R822 to 35 mils.

Note: Each adjustment potentiometer in the computer is locked by a locknut on the potentiometer shaft.
To adjust the potentiometers, first loosen the locknut. After the adjustment has been made, hold the shaft in
position while tightening the locknut, observing the null meter of the TS-909. Only after each adjustment is
locked into the correct adjustment should you proceed to the next adjustment.

Set RADAR LOCATION EASTING and NORTHING counters to. 000000.

Alignment.

(a) Set time to zero.
(b) Black lead to J897.
(c) Red lead to J890.
(d) Coax lead to J871.
(e) Bridge to 0000.

Meter should null; if not, adjust R801.

® Single beam-dual beam switch to dual beam position.

Alignment of the Height Subassembly.

1)
@)

Connect the red test lead to J890.
Connect the black test lead to J897.
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(3) Connect the test probe to J882.
(4) Setthe Hg and Hy counters to 1, 000 meters.

(5) Set the bridge potentiometer to 0000. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R806 is required. See paragraph 5-6c.

(6) Set the bridge potentiometer to 0357.

(7)  Position the H handwheel for an Hy, reading of 542. 5 meters.
(8) Adjust +H potentiometer R976 for meter null.

(9) Connect the red test lead to J891.

(10) Position the H handwheel for an Hy, reading of 1,457. 5 meters.
(11) Adjust -H potentiometer R977 for meter null.

(12) Disconnect the test leads.

d. Alignment of the Elevation Subassembly.

(1) SetE, to zero mils (antenna pedestal counter).

(2)  Adjust control transformer B822 for E, of zero mils (computer counter).
(3) Insure that the beam separation is set at 35 mils.

(4) Connect the red test lead to J890.

(5) Connect the black test lead to J897.

(6) Connect the test probe to J881.

(7)  Set the bridge potentiometer to 0000. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R821 is required. See paragraph 5-6c¢.

(8) SetE, to-35 mils.

(9) Connect the test probe to J887. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R822 is required. See paragraph 5-6c.

(10) Connect the test probe to J881.

(11) SetE, to +50 mils.

(12) Set the bridge potentiometer to 1593.

(13) Adjust +E, potentiometer R983 for meter null.
(14) Connect the red test lead to J891.

Page 222



TM 11-5840-208-30-1
(15) Connect the test probe to J887.
(16) Set the bridge potentiometer to 2716.
(17) Adjust +E potentiometer R985 for meter null.
(18) SetE, to -50 mils.
(19) Connect the red test lead to J890.
(20) Set the bridge potentiometer to 0472.
(21) Adjust -Ey potentiometer R986 for meter null.
(22) Connect the red test lead to J891.
(23) Connect the test probe to J881.
(24) Set the bridge potentiometer to 1593.
(25) Adjust -E, potentiometer R984 for meter null.
(26) Disconnect the test leads.

e. Alignment of C Potentiometer R811B.

(1) Connect the red test lead to J890.

(2) Connect the black test lead to J897.

(3) Connect the test probe to J886.

(4) Setinto the computer elevation and/or height data to make the C dials read 2.00.
(5) Set the bridge potentiometer to 3838.

(6) Adjust C+1 potentiometer R978 for meter null.

(7) Disconnect the meter leads.

f. Adjustment of C Balance Potentiometer R885.

(1) SetAtime atO. 0.

(2) Setthe Hgz and Hy counters to 1000.

(3) Set detent switch S856 at OFF and place the A RANGE and A AZIMUTH handwheels in detent.

(4) Insure that the beam separation dial is set at 35 mils.

(5) SetE, at +35 mils.

(6) With the TEST-NORMAL switch at NORMAL, adjust C balance potentiometer R885 for a C dial reading of 1.00.
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(8)

9)

(10
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With the TEST-NORMAL switch at TEST, adjust test calibration potentiometer R898 for a C dial reading of 1.00.

Repeat steps in (6) and (7) above until the C dials read correctly in both switch positions. Return the switch to
NORMAL.

Raise elevation to +70 mils. The C dials should read 2. 00. If not, adjust R983 for one half the difference and
R985 for the remainder.

Raise elevation to +105 mils. The C dials should read 3. 00.
Note: If correct readings are not obtained in steps in (10) above, readjust the gain potentiometer in C

servoamplifier AR927A (b(3) above). This may, in turn, require further adjustment of R885 and R898 as in (6)
and (7) above.

Alignment of AA Potentiometer R841.

@)
)
®3)
(4)
(5)

(6)
()
(8)
9)
(10)
(11)
(12)
(13)
(14)
(15)
(16)

(17)

Connect the red test lead to J891.

Connect the black test lead to J3897.

Connect the test probe to 3880.

Set detent switch S856 at OFF and place the A RANGE and A AZIMUTH handwheels in detent.

Set the bridge potentiometer at 0000. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R841 is required. See paragraph 5-6c¢.

Connect the red test lead to J889.

Set the bridge potentiometer to 5000.

Set detent switch S856 at DETENT RELEASE and position the A AZIMUTH handwheel for meter null.
Connect the red test lead to J891.

Set the bridge potentiometer to 3372.

Adjust A A potentiometer R992 for meter null.
Connect the red test lead to J892.

Set the bridge potentiometer to 5000.

Position the A AZIMUTH handwheel for meter null.
Connect the red test lead to J890.

Set the bridge potentiometer to 3372.

Adjust A A potentiometer R993 for meter null.
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Disconnect the test leads.

Alignment of C A A Potentiometer R842.

1)
)
®3)
(4)
(®)
(6)

(7)
(®)

(©)

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20)

Connect the red test lead to J890.

Connect the black test lead to J897.

Connect the test probe to J879.

Set detent switch S856 at OFF and place the A RANGE and A ZIMUTH handwheels in detent.
Set the bridge potentiometer to 0000.

Adjust potentiometer R883 for meter null.

Note: If necessary to obtain meter null, slightly reduce the gain of CA A
servoamplifier AR929B.

Record the AZ,, counter reading

Connect the red test lead to J889.

Connect the test probe to J880.

Set the bridge potentiometer to 5000.

Set detent switch S856 to DETENT RELEASE and position the A AZIMUTH handwheel for meter null.
Disconnect the red test lead and the test probe.

Set the TEST-NORMAL switch at TEST (C dials must read 1.00).

Adjust -C A A potentiometer R994 for an AZW reading 35 mils less than the reading recorded in (7) above.
Connect the red test lead to J892.

Connect the test probe to J880.

Position the A AZIMUTH handwheel for meter null.

Disconnect the test leads.

Adjust +C A A potentiometer R995 for an AZW reading 35 mils more than the reading recorded in (7) above.

Return the TEST-NORMAL switch to NORMAL.

Alignment of A R Potentiometer R833.

@)
)

Connect the red test lead to J890.
Connect the black test lead to J897.
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(3) Connect the test probe to J873.
(4) Set detent switch S856 at OFF and place the A RANGE and A AZIMUTH handwheels in detent.

(5) Set the bridge potentiometer at 0000. If the meter nulls, proceed to the next step. If the meter does not null,
mechanical alignment of R833 is required. See paragraph 5-6c¢.

(6) Connect the red test lead to J893.

(7)  Set the bridge potentiometer to 5000.

(8) Set detent switch S856 to DETENT RELEASE and position the A RANGE handwheel for meter null.
(9) Connect the red test lead to J891.

(10) Set the bridge potentiometer to 3372.

(11) Adjust + A R potentiometer R987 for meter null.
(12) Connect the red test lead to J894.

(13) Set the bridge potentiometer to 5000.

(14) Position the A RANGE handwheel for meter null.
(15) Connect the red test lead to J890.

(16) Set the bridge potentiometer to 3372.

(17) Adjust - A R potentiometer R988 for meter null.
(18) Disconnect the test lead.

i Alignment of C A R Potentiometer R834.

(1) Connect the red test lead to J890.

(2) Connect the black test lead to J897.

(3) Connect the test probe to J874.

(4) Set detent switch S856 at OFF and place the A RANGE and A AZIMUTH handwheels in detent.
(5) Set the bridge potentiometer to 0000.

(6) Adjust potentiometer R882 for meter null.

Note: If necessary to obtain meter null, slightly reduce the gain of C A R servoamplifier
AR928B.

(7) Set Ry counter to 7500.
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(8) Connect the red test lead to 3893.

(9) Connect the test probe to J873.

(10) Set the bridge potentiometer to 5000.

(11) Set detent switch S856 to DETENT RELEASE and position the A RANGE handwheel for meter null.
(12) Disconnect the red test lead and the test probe.

(13) Setthe TEST-NORMAL switch to TEST (C dials must read 1.00).

(14) Adjust +C A R potentiometer R989 for an RW counter reading of 7050 meters.
(15) Connect the red test lead to J894.

(16) Connect the test probe to J873.

(17) Position the A RANGE handwheel for meter null.

(18) Disconnect the test leads.

(19) Adjust -C A R potentiometer R990 for an Ry, counter reading of 7950 meters.
(20) Return the TEST-NORMAL switch to NORMAL.

k. Alignment of Ry Potentiometer R835.

(1) Set the detent switch S856 at OFF and place the A RANGE and A AZIMUTH handwheels in detent.
(2) Connect the red test lead to J891.

(3) Connect the black test lead to J897.

(4) Connect the test probe to J875.

(5) Set the bridge potentiometer to 2857.

(6) Position the R handwheel for an Ry, reading of 7, 500 meters.

(7)  Adjust Ry, potentiometer R991 for meter null.

(8) Disconnect the test leads.

I.  Alignment Check of Resolver B847.

(1) Setthe AZ, counter to 0000 mils.
(2) Observing the E\ counter, rotate the R_ handwheel from its counterclockwise limit to its clockwise limit.

(3) If the Ey counter reading varies more than 10 meters, mechanical alignment of resolver B847 is required. See
paragraph 5-6c.

Page 227



TM 11-5840-208-30-1

m. Alignment of Coordinate Subassembly.

(1) Set detent switch S856 at OFF and place the A RANGE and A ZIMUTH handwheels in detent.

(2) Position the R handwheel for an Ry, counter reading of 7, 500 meters.

(3) Operate the AZ ORIENT switch for an AZy counter reading of 0000 mils.

(4) Adjust potentiometer R886 until the EW counter reads 000000 meters.

(5) Adjust +RW(N) potentiometer R980 until the Ny, counter reads 007500 meters.

(6) Operate the AZ ORIENT switch for an AZy, counter reading of 1, 600 mils.

(7)  Adjust potentiometer R887 until the Ny counter reads 000000 meters.

(8) Adjust +RW(E) potentiometer R982 until the E\y counter reads 007500 meters .

(9) Operate the AZ ORIENT switch for an AZy, counter reading of 3, 200 mils.

(10) Check the EW counter reading. If it is not 000000 meters, adjust potentiometer R886 until the error is halved.
(11) Adjust -RW(N) potentiometer R979 until the NW counter reads 992500 meters.

(12) Operate the AZ ORIENT switch for an AZy, counter reading of 4, 800 mils.

(13) Check the NW counter reading. If it is not 000000 meters, adjust potentiometer R887 until the error is halved.
(14) Adjust -RW(E) potentiometer R981 until the EW counter reads 992500 meters.

(15) Repeat (3) through (14) above until the best possible accuracy is obtained in all four quadrants.

n. Computer Accuracy Recheck. Upon completion of the alignment procedures in b through m above, recheck
computer accuracy as indicated ih paragraph 5-7.]

0. Test Problems, Before the set is operated, the beam separation must be set at the value indicated on the beam
separation plate on the antenna reflector and the problems used by the operator must be solved by the computer. See
page 20, paragraph 2-10i.

5-9. SINGLE BEAM ALINEMENT PROCEDURE OF THE COMPUTER

a. General. To align the computer for SINGLE-BEAM OPERATION, two procedures are given for adjustment of
SINGLE-BEAM potentiometers R881 and R884. One procedure uses Computer Test Set TS-909/PPM and the other
procedure uses the TOE oscilloscope. Either procedure is acceptable. If proper results cannot be achieved during
adjustment and testing, higher category maintenance is required.

b. Using the TOE oscilloscope procedure, set the SINGLE BEAM-DUAL BEAM switch to the DUAL-BEAM position
and make the following computer control settings:

(1) Set A TIME counter to 0.0 SECONDS.
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)
®3)
(4)
(5)
(6)
()

(8)

9)

(10)

(11)
(12)

(13)
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Set weapon HEIGHT and RADAR HEIGHT counters to 1000 METERS.

With the detent switch in the OFF position, set A RANGE handwheel in detent.

Set RANGE counter to 7500 METERS.

Set TEST-NORMAL switch on right side of computer to TEST (prevents "C" unit from running to stops).
Set LOWER BEAM ELEVATION counter to 0 MILS, using the ELEVATION switch on the C-2014/MPQ-4A.

Connect the oscilloscope signal input lead to g, jack J881, and the ground lead to B+RET jack J897 (fig 257, TM
11-5840-208-30).

Loosen the gear clamp on potentiometer R821 (fig 288, TM 11-5840-208-30), and adjust for minimum amplitude
400-hertz signal on the oscilloscope. Tighten the gear clamp on the shaft of R821, and replace the elevation
subassembly in the computer.

Set SINGLE BEAM-DUAL BEAM switch to SINGLE BEAM, and set LOWER BEAM ELEVATION counter to +7
mils.

Adjust new potentiometer R881 for minimum signal on the oscilloscope. The C dials should read 0. 0. Remove
oscilloscope leads from J881 and J897.

Set elevation to +21 MILS. Test - Norm SW. To Normal.
Adjust new potentiometer R884 for reading of 1. 00 on the calibrated "C" gears (right side of computer).

Perform computer accuracy checks (single beam operation, 5-10) page 230.

Using the Computer Test Set TS-909/PPM procedure, set the SINGLE BEAM-DUAL EAM switch to the DUAL-BEAM
position and make the following computer control settings:

1)
)
®3)
(4)
()

TIME counter M801 to 0. O second.

Weapon HEIGHT and RADAR HEIGHT counters to 1000 meters.
Detent switch S856 to OFF and ARANGE handwheel in detent.
RANGE counter M831 to 7, 500 meters.

TEST-NORMAL switch S855 to TEST.

Connect the test set as follows:

1)
)
®3)
(4)

Power cable to receptacle J898 in the bottom of the computer drawer.
Test probe to E_jack J881.

Red test lead to -REF jack J890.

Black test lead to B+ RET jack J897.
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(5) Black ground lead W4605 to test set GROUND jack and to a good ground on the computer drawer.

(6) Set BRIDGE ADJ dial to 0000.

(7) Set SINGLE BEAM-DUAL BEAM switch S857 to SINGLE BEAM.

(8) Set LOWER BEAM ELEVATION counter M821 to +7 mils.

(9) Adjust potentiometer R881 for a null on test set.

(10) Disconnect test probe and red test lead.

(11) Set LOWER BEAM ELEVATION counter M821 to +21 mils.

(12) TEST NORMAL switch to NORMAL.

(13) Adjust potentiometer R884 for reading of 1. 00 on the calibrated C gears.

(14) Perform computer accuracy checks (single beam operation).

5-10. COMPUTER ACCURACY CHECK (SINGLE-BEAM OPERATION)

It is assumed that the requirements of the normal (dual-beam operation) check of computer accuracy given in
paragraph 44, TM 11-5840-208-20 have been met prior to this modification procedure. The accuracy of the computer
during single-beam operation is checked by performing the series of problems listed in the chart in e below. The accuracy
of the computer is not acceptable when the computed solution of any problem contains an error of more than 40 meters

for weapon easting (Ew) or northing (Ny), or more than 70 meters for combined easting and northing, or more than .15 for
"C". Preliminary instructions are included below.

a. On the computer, set RADAR LOCATION EASTING and NORTHING counters to 000000 METERS.
b. Set SINGLE BEAM-DUAL BEAM switch to SINGLE BEAM.

C. Set weapon HEIGHT and RADAR HEIGHT counters to 1000 METERS.

d. With the detent switch in the OFF position, set A RANGE and A AZIMUTH handwheels in detent.

e. For each problem in the chart given below, with the TEST-NORMAL switch on the right side of the computer at
TEST, set AT, HW, RL, AZ, EL, AR and A A as given in the chart. Then set the TEST-NORMAL switch to NORMAL and
read weapon range (Ry), weapon azimuth (Ay), weapon easting (EW), weapon northing (Ny) and "C" solutions on the
computer, and compare these solutions with those in the chart.

Note: When setting AZ into the computer, first use the AZ ORIENT switch, followed by a fine setting, using the
LOWER BEAM AZIMUTH control. Just prior to setting A R and A A into the computer, set the detent switch to the
DETENT RELEASE position.
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Computer accuracy check (single-beam operation)

Problems Correct solutions

Problem| AT HW RL AZ EL AR AA | RW AW EW NW C
No.

1 0.0 | 0930 | 5000 | 6390 07 0 +10 | 5000 0000 | 000000 | 005000 |1.00

2 0.0 1000 | 5000 | 0000 21 +100 0 | 5103 0000 | 000000 | 005103 |1.03

3 0.0 1000 | 6000 | 1600 28 -100 0 | 5856 1600 | 005856 | 000000 |1.44

4 0.0 1000 | 5600 | 0800 28 +50 0 | 5677 0800 | 004014 | 004014 | 1.53

5 0.0 1070 | 4500 | 5600 35 -50 0 | 4457 5600 | 996849 | 003151 | .86

6 0.0 1000 | 4900 | 3990 21 0 +10 | 4900 | 4000 | 996536 | 996536 | 1.00

7 0.0 1000 | 12000 | 1600 35 +200 0 |12370 | 1600 | 012365 | 000000 |1.91

8 0.0 1000 | 14000 | 1600 20 +50 0 |14045| 1600 | 014040 | 000000 | 0.94
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Chassis
number
100-151

161-199
200-Z30
231-260
400-420
500-560

600-699

700-799

800-899

900-999

1000-1099

1100-1106

1151-1154

1200-1299

1300-1399

1400-1499

1500-1599

1600-1699

CHASSIS INDEX

Common name
of chassis

Indicator drawer

HV rectifier

Long-gate generator
Timing sweep generator
Pickoff amplifiers
Azimuth synchronizer

Control-indicator group
power supply

System intercabling and
waveguides

Computer

Control amplifier

Control unit cabinet

Transmitter compartment

Trigger amplifier

IF amplifier

AFC assembly

Control-monitor

Duplexer
Low voltage power supply
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Chassis
nomenclature

Azimuth and range indi-
cator IP-375/MPQ-4A

Z161
Z101
Z102
Z107, 2108, 2109
Z150

Control-power supply
C-2014/MPQ-4A

Radar data computer
CP-319/MPQ-4A

Control-indicator group
OA- 1256/MPQ-4A

Receiver-transmitter
group OA-1257/MPQ-4A

Trigger pulse amplifier
AM- 1537/MPQ-4A

IF amplifier
AM- 1538/MPQ-4A

Control receiver
C-2016/MPQ-4A

Control-monitor

C-2102/MPQ-4A

Power supply
PP-1588/MPQ-4A



Chassis
number
1700-1799
1900-1920
2000-2099

3000-3099

3200-3299

3300-3399

4400-4499

4500-4550

4551-4570
4571-4599
4600-4650

4651-4699

4700-4799

4800-4899

6000-6053

CHASSIS INDEX

Common name
of chassis

Echo box

Blower

Receiver compartment

Pedestal

Scanner

Dehydrator

Range sweep generator
and drivers

Azimuth sweep generator
and drivers

Video blanking channel
Modulator trigger generator
Video amplifier

Intensifier and shortgate
generator

STC assembly

Thyratron voltage regulator

Shelter
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Chassis
nomenclature

Tuned cavity
FR-111/MPQ-4A

Blower assembly shelter
intake HD-339/MPQ-4A

Receiver-transmitter
group OA-1257/MPQ-4A

Pedestal, antenna
AB-486/MPQ-4A

Antenna AS-835/MPQ-4A

Electric desiccant dehy-
drator HD-264/MPQ-4A

7144

7145

7146

Z147

7148

7149

Control receiver
C-2015/MPQ-4A
VR1101

Shelter electrical equip-
ment S-134A/MPQ-4A
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ADJUSTMENT INDEX

Adjustment Page
Alignment of "C" section 218
Alignment of C+1 potentiometer R978 223
Alignment of C A A potentiometer R84Z 225
Alignment of C A R potentiometer 228
Alignment of coordinate subassembly 229
Alignment of A A potentiometer 224
Alignment of A R potentiometer 226
Alignment of elevation subassembly 222
Alignment of height subassembly 222
Alignment of time subassembly 221
Alignment of weapon range (Rw) potentiometer 228
Automatic frequency control (AFC) 211
Auxiliary intensity 208
Azimuth sweep generator 209
Azimuth synchronizer gain 208
Computer adjustments 216
Computer accuracy checks 216
"C" section accuracy checks 218
Computer alignment 221
Coordinate section accuracy checks 220
Indicator adjustments 208
Intensity balance 208
K1101, K1102, K1103 adjustment 213
Power supply adjustments 208
Range calibration 209
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ADJUSTMENT INDEX

Adjustment Page
Range markers 212
Range shift 210
Range sweep generator 210
Receiver adjustments 211
Resolver alignment check 228
STC adjustment 211
Sweep adjustments 210
Sweep intensity 209
Synchronizer adjustments 208
Transmitter adjustments 212
Thyratron switch adjustments 212
Vertical centering 210
Vertical size 210

10 km sweep 210
2.5 km sweep 210
Video clipping 209
Computer test problems 20
Single beam computer alignment 228
Single beam computer accuracy checks 230
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Interwiring diagram 1.

POWER SUPPLY PP-1508/MPA-4A

CONYROL RECEIVER C-20M/0P0-4A
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