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Destruction of
Abandoned Matencel in the Combar Gone

In case it should become necessary to prevent the capture of this equipment and when ordered to do so, DE-
STROY IT SO THAT NO PART OF IT CAN BE SALVAGED, RECOGNIZED OR USED BY THE
ENEMY. BURN ALL PAPERS AND BOOKS.

Means:-

1. Explosives, when provided.

2. Hammers, axes, sledges, machetes, or whatever heavy object is readily available,
3. Burning by means of incendiaries such as gasoline, oil, paper, or wood.
4. Grenades and shots from available arms.
5. Burying all debris or disposing of it in streams or other bodies of water, where possible and
when time permits.
Procedure:-
1. Obliterate all identifying marks. Destroy nameplates and circuit labels.
2. Demolish all panels, castings, switch- and instrument-boards.
3. Destroy all controls, switches, relays, connections, and meters.
4. Rip out all wiring and cut interconnections of electrical equipment. Smash gas, oil and water-

cooling systems in gas-engine generators, etc,
. Smash every electrical or mechanical part, whether rotating, moving, or fixed.
. Break up all operating instruments such as keys, phones, microphones, etc.
. Destroy all classes of carrying cases, straps, containers, etc.
. Bury or scatter all debris.

W I Nw

DESTROY EVERYTHING!

*
Unsatisfactory Report

For U. S. Army Air Force Personnel:

In the event of malfunctioning, unsatisfactory design, or unsatisfactory installation of any of the component
units of this equipment, or if the material contained in this book is considered inadequate or erroneous, an
Unsatisfactory Report, AAF Form No. 54, or a report in similar form, shall be submitted in accordance with
the provisions of Army Air Force Regulation No. 15-54 listing:

1. Station and organization.

. Nameplate data (type number or complete nomenclature if nameplate is not
attached to the equipment).

. Date and nature of failure.

. Radio model and serial number.

. Remedy used or proposed to prevent recurrence.

. Handbook errors or inadequacies, if applicable.

N

N W B W

For U. S. Navy Personnel:

Report of failure of any part of this equipment during its guaranteed life shall be made on Form N. Aer. 4112,
“Report of Unsatisfactory or Defective Material,” or a report in similar form, and forwarded in accordance
with the latest instructions of the Bureau of Aeronautics. In addition to other distribution required, one copy
shall be furnished to the inspector of Naval Materiel (location to be specified) and the Bureau of Ships. Such
reports of failure shall include:

. Reporting activity.

. Nameplate data.

. Date placed in service.

. Part which failed.

. Nature and cause of failure.

. Replacement needed (yes—no).

. Remedy used or proposed to prevent recurrence.

NN BN N

For British Personnel:

Form 1022 procedure shall be used when reporting failure of radio equipment.

RESTRICTED
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SAFETY NOTICE

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLT-
AGES WHICH ARE DANGEROUS TO LIFE. ALTHOUGH THIS EQUIPMENT
AND ITS ASSOCIATED HIGH-VOLTAGE POWER SUPPLIES INCORPORATE
EVERY PRACTICAL SAFETY PRECAUTION, FOLLOW THESE SAFETY RULES.

I. Don't Tampern with Tnterlocks

Under no circumstances should any interlock switch be removed, short-circuited,
or tampered with nor should reliance be placed upon the interlock switches for
removing voltages from the equipment.

Do not reach into the interior of the equipment with the power line switches
closed. Do not operate the equipment with side shields removed.

5. Don't Seruice on Adjust Eguitment rtlone

Never reach inside the cabinets for the purpose of servicing or making adjustments
without the immediate presence or assistance of another person capable of ren-
dering aid.
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3. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Section |
Paragraph 3

a. GENERAL,
Quantity Name Army-Navy
per of Type
Equipment Unit Designation Regquired Characteristics
1 Coupling Nut AN3054-12 For AN3106-20-14S connector
8 Coupling Nut AN3054-16 For AN3106-24-( ) and AN3106-28-( ) series of connectors
1 Plug AN3100-24-20S To be used with three No. 16 and five No. 20 wires and
two Radio Frequency Cables RG-59/U
1 Plug AN3106-20-14S To be used with three No. 16 and two No. 12 wires
1 Plug AN3106-24-20P To be used with three No. 16 and five No. 20 wires and
two Radio Frequency Cables RG-59/U
1 Plug AN3106-24-21P To be used with three No. 16 and four No. 20 wires and
one Radio Frequency Cable RG-59/U
1 Plug AN3106-24-218 To be used with three No. 16 and four No. 20 wires and
one Radio Frequency Cable RG-59/U
1 Plug AN3106-28-8P To be used with six No. 16 and five No. 20 wires
1 Plug AN3106-28-88 To be used with six No. 16 and five No. 20 wires
1 Plug AN3106-28-9P To be used with two No. 16 and eight No. 20 wires
1 Plug AN3106-28-98 To be used with two No. 16 and eight No. 20 wires
2 Plug Radio Frequency UG-85/U To be used with Radio Frequency Cable RG-59/U
1 Flexible Conduit Ferrule | AN3052-8 For AN3106-20-14S connector and 5-inch flexible conduit
1 Flexible Conduit Ferrule | AN3052-10 For AN3106-24-( ) and AN3106-28-( ) connectors and 54-
inch flexible conduit
Bulk %g-inch Flexible Conduit ANWWC-561
Supply
Bulk 1/5-inch Flexible Conduit AN33-C-561
Supply
Bulk Wire No. 12 Stranded No. 12 wire with thermo-plastic insulation
Supply
Bulk Wire No. 16 Stranded No. 16 wire with thermo-plastic insulation
Supply
Buik Wire No. 20 Stranded No. 20 wire with thermo-plastic insulation
Supply
Bulk Wire No. 18 Stranded No. 18 wire with thermo-plastic insulation
Supply
Bulk Radio Frequency Cable RG-59/U
Supply
2 H-V Connectors UG-194/U Dismantle, spring-loaded, 4-kv connector
UG-195/U
or
Bulk H-V Cable UG-184/U 4-kv shielded cable
Supply UG-193/U
1 Pressurizer Kit MK-23/AP

Power Unit’

Control Box

PU-16 or similar

C-226/APS-10

115 volts, 400 to 1600 cycles
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Section |
Paragraph 3

b. HARDWARE.—The following hardware is re- Quantity :
quired to mount units of Radio Set AN/APS-10 in per Name Size Unit
the airplane. Unit

Note » 6 Roundhead #10/24 or Rectifier Power
The hardware will vary both in kind and Machine Screws 3#- lo/32x Unit
quantity with different installations. The 4 Reit
screw lengths given below will be satisfactory 6 Lock Washers | #10 CS; i Power
for mounting on material having a maximum i
thickness of 0.25 inch. For greater thickness, 6 Hex Nuts #1#0/1 f)‘j;’;x Re{; if‘ Power
add the thickness of the mounting plate, minus 3"
0.25 inch, to the length of the screw. 4 Roundhead 0.250 x 2" Antenna
Machine Screws Assembly
Quantity i i 4 Lock Washers AN960-416 Antenna
per Name Size Unit Assembly
Unit
" 4 Hex Nuts 0.250 Antenna
' ” . Assembly
6 Roundhead #8/32x 3" | Synchronizer . o T g
Machine Screws 4 Fllsllsterhead #8x 3 rim Indicator
crews
Synchroni
6 Lock Washers #8 ynchronszer Lock Washers AN960-8L Trim Indicator
Hex Nuts #8 Synchronizer 4 Hex Nuts #8 Trim Indicator
6 Roundhead 14/20x 1" Transmitter-
Machine Screws Receiver ¢. TEST EQUIPMENT
[ Lock Washers 14/20 Transmitter- ;
Receiver Quantity per Name of Unit Army-Navy 'Ty pe
Egquipment Designation
6 Hex Nuts v/ Transmitter-
Receiver 1 Test Set TS-62/AP
3 Roundhead #10/240r Indicator 1 Oscilloscope TS-34/AP
Machine S 10.
Achine Screws 32" /% 1 Pressurizing Kit MK-20/UP
3 Lock Washers #10 Indicator 1 Signal Generator TS-35/AP
3 Hex Nuts #10/24 or Indicator ! Voltmeter IS-185
#10/32 1 Voltmeter 1S-189
| ]
1-4 RESTRICTED
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Section Il
Paragraph 1

SECTION 11
INSTALLATION AND ADJUSTMENT

1. INSTALLATION.
- a. PRELIMINARY.

(1) UNPACKING.—Major units of Radio Set
AN/APS-10 are packed with all tubes in place. In-
spect the packing boxes for signs of exterior damage.
Be careful when unpacking the units. Remove tape or
cords used to secure parts during shipment. Then make
a visual inspection to determine that tubes are in place
and that no parts have been damaged during shipment.
Remove packing debris from the equipment, particu-
larly from the connectors, plugs and receptacles. In-
spect all plugs to make certain that none of the prongs
have been accidentally bent.

(2) PREINSTALLATION BENCH TESTS. —
Connect each unit to the balance of the system when
making the checks and measurements, When a work-
ing mock-up of a system is available at a service berich,
a new system can be tested by interchanging the major
units one at a time. The following test equipment is
required for bench tests: Echo Box TS-62/AP¥*, Oscil-
loscope TS-34/AP*, Signal Generator TS-35/AP%,
Voltmeter 1S-185%, Voltmeter (Simpson 260) IS-189%,

(a) INDICATOR ID-99/APS-10.—Perform the
following checks with the exception of I with both
positions of the synchronizer “SEARCH-BEACON”
switch, using the “SEARCH” position first.

1. PRELIMINARY. (See figure 2-21.)

a. Set switch 5402 (inside the dust cover
of rhe synchronizer and located near the back of the
unit next to the type 6V6-GT/G tubes) to correspond
to the number of indicators being tested. If two indi-
cators are utilized in the installation, use both simul-
tancously in the test setup. If only one indicator is to
be used, insert the cap which is attached by a chain,
into the unused high-voltage outlet connector on the
rectifier power unit.

b. Open the small hinged cover on the
front panel of the synchronizer where the “SPINNER
ON-OFF” switch, the *50 MILE,” “90 MILE,” “SWEEP
AMPLITUDE” and “CENTER AD]J.” screwdriver po-
tentiometers are located.

c. Place the “SPINNER” switch “OFF.”

d. Place the “SEARCH-BEACON” switch
on “BEACON.”

e. Turn the “"GAIN” and “BIAS” controls
fully counterclockwise.

f. Turn the “RANGE NAUTICAL MILES”
switch to the “90 MILE” position.

*For detailed information, see the handbook of maintenance instructions
for the particular unit of test equipment.

g. Place the “POWER” switch “ON” and
allow about 30 seconds for the tubes to warm up.
h. Turn the “BIAS” control on the in-

dicator until a trace appears on the screen of the indi-

cator tube, and adjust the “FOCUS” control until the
trace appears properly focused.

i. Adjust the “SWEEP AMPLITUDE” con-
trol until the trace extends to within 144 inch of the
edge of the indicator tube and tighten the lock nut
If two indicators are used, adjust the “SWEEP AM-
PLITUDE” control for maximum amplitude on the
indicator tube screens.

j- Place the “SPINNER” switch “ON.”

k. Adjust “CENTER AD]J.” until the sweep
starts from the center of the screen of the indicator
tube and tighten the lock nut.

I. Turn the “BRILLIANCE” control, lo-
cated on the indicator, to approximately the bhalf-way
position,

m. Turn the “MARKER BRILL.” control
until the range mark circles are plainly visible on the
screen of the indicator tube.

n. Adjust the “90 MILE” potentiometer un-
til four range circles (not counting the small open
center) appear on the screen of the indicator tube and
tighten the lock nut.

o. Turn the “RANGE NAUTICAL
MILES” control to the “50” position.

p. Adjust the “50 MILE” potentiometer un-
til five range circles (not counting the small open cen-
ter) appear on the screen of the indicator tube and
tighten the lock nut. The fifth circle should again occur
near the end of the sweep.

2. VOLTAGES. — Using Voltmeter 1S-189,
measure the following voltages at the rectifier power
unit. Using J607 as ground potential check the
following:

J604:+285 d-c, =15
J605:+150 d-c regulated, *5
J606:—105 regulated, *5.

WARNING
Voltages capable of causing instant death are
present in the rectifier power unit. Avoid
measuring the 4000 volts at J6-1 and J6-2. If
tests indicate that there is no high voltage,
replace the type 2X2 high-voltage rectifier
tube.

3. SWEEP.—Turn the “SPINNER” to “ON”
at the synchronizer. Turn the “BIAS” control clock-

RESTRICTED 2.1



Section 1l
Paragraph 1

wise and observe the indicator tube, noting if sweeps

appear.

4. CONTROLS.—Check for focus, bias, cen-
tering, brilliance, and gain. Adjust the corresponding
controls until, with the “"GAIN” control turned down,
a faint trace is just visible.

5. RANGE MARKS.—If the results obtained

in steps 2-4 are satisfactory, check the range marks.

a. Turn up the “GAIN” control until

noise appears, then turn up the “MARKER BRILL.”,
control.

b. Rotate the “RANGE NAUTICAL
MILES” control. This control will select any range
between 4 and 25 miles. Beyond 25 miles the control
will select only click points, at 50 miles and (beacon
only) 90 miles. Range in nautical miles is indicated
on the tube by range marks. Up to 12 miles each
mark represents 2 miles. Between 12 miles and 15
miles no marks will appear on the tube. At 15 miles
there will be one mark, two-thirds of the distance from
center to the outer rim of the tube, representing 10
miles. At 25 miles there will be two 10-mile marks
at proportionate distances from center. At 50 miles the
marks continue to represent 10 miles. At 90 miles
(beacon only, regardless of the position of the
“SEARCH BEACON” switch) five 20-mile marks will
appear on the tube. The open center in the indicator
tube is approximately one inch in diameter at 4 miles,
decreasing in size as the range increases, until at 90
miles it is merely a small dot. (See figure 5-4.)

(b) ANTENNA ASSEMBLY AS-154/APS-10.
1. MECHANICAL.

a. Set up the antenna in its, normal operat-
ing position. (A spirit level may be used in determining
this. Place the level on the azimuth gear box and ad-
just the trim mechanism |Control Box C-226/APS-10]
until the gear box is horizontal.)

b. Mount Control Box C-226/APS-10 so
that when connected to the correctly adjusted antenna
the indicator ball will be exactly in the center of the
control box indicator.

¢. Check that the antenna can be trimmed
from approximazely +9 to —5 degrees by turning
the crank of Control Shaft MX-390/APS-10. At the
end of this test adjust the trim mechanism until the
indicator ball is again in the center of the control box
indicator,

2. ELECTRICAL.

a. Connect the antenna into the system and
manually point it straight ahead.

b. Turn the “POWER” switch on the syn-
chronizer to 'ON."” When the antenna is pointing
straight ahead, the sweep on the upper half of the in-
dicator tube should be vertical.

c. Turn the “SPINNER” switch on the
synchronizer to “ON.” The spinner should rotate
clockwise when viewed from above, at approximately

RESTRICTED
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35 revolutions per minute. As the spinner rotates, the
sweep should move around the indicator tube in a
clockwise direction. .

d. Hold the “TILT” switch “UP” and
then “DOWN.” As the spinner tilts, the antenna tilt
indicator will read (to the left as the “TILT” switch
is held “UP,” and to the right as the “TILT” switch
is held “DOWN”).

e. Check that the tilt of the antenna can
be adjusted by holding the “TILT” switch either “UP”
or “DOWN?"” until the desired angle of tilt, as indi-
cated on the antenna tilt indicator, is reached. Release
the switch; the spinner and the reading on the indica-
tor should remain in that position.

Note
Calibration of the tilt indicator for correction
of the angle of tilt is possible only at the
manufacturer’s plant and should not be at-
tempted elsewhere.

f. Turn the spinner to “OFF.” Manually
point the antenna straight ahead and note the position
of the sweep on the indicator tube. If the sweep is not
vertical on the upper half of the tube corresponding
to the zero indication on the scale, repeat this check
using another indicator. If the sweep is still not vertical,
replace the antenna and restore the first indicator to
the system.

(¢) TRANSMITTER - RECEIVER RT-69/APS-
10.—Connect the transmittet-receiver to the balance of
the system. Test equipment required in checking the
transmitter-receiver includes Oscilloscope TS-34/AP,
Signal Generator TS-35/AP, Voltmeter 18-189 (Simp-
son 260), Test Set TS-11/AP and Test Set TS-62/AP.

I. MODULATOR DELAY.—Place the
“POWER” switch on the synchronizer to “ON.” The
modulator should start in not less than two minutes.

2. TRANSMITTER CURRENT.—To meas-
ure transmitter current, plug in Voltmeter 1S-189 at
phone jack J270. The current should be between 2.8
and 3.5 milliamperes on “SEARCH” and 3.8 to 4.5
milliamperes on "BEACON.”

3. VOLTAGES.—Using Voltmeter IS -189,
measure the following voltages at the terminal board
pins according to the table below:

Allowable
Pins Voltage Tolerance
J393 + 300 +30 Volts
33 —300 +30 Volts
J395 - +105 *+10 Volts
J396 +123 +9 Volts
J397 0to —8 as “‘gains” control

is varied

4. POWER OUTPUT (SEARCH).—Signal
Generator TS-35/AP will be used in making power
output measurements for both the search and beacon
functions.
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a. CONNECTING TEST EQUIPMENT.—

While waiting for the two-minute warmup period con-
nect Oscilloscope TS-34/AP and Signal Generator TS-
35/AP as follows:

(1) Set the “SPINNER” switch on the
synchronizer to “OFF.”

(2) Connect the a-c power cord to the
signal generator and plug into the 115-volt a-c recep-
tacle. Turn on the “"ON-OFF” switch.

Note

Set the two attenuators on the signal generator
to the maximum (36) position, turn the
“ADJ] PWR” knob completely counterclock-
wise, set the micrometer tuning knob to the
end of the scale (20 on the chaft), and set the
“DET OUT” and “CHECK” switches to posi-
tions so marked.

(3) Plug in the power cord from the
oscilloscope to the 115-volt a-c receptable. Turn on the
“POWER” switch.

(4) Remove the two spring clips holding
the protective cover on the transmission line coupling
flange of the signal generator.

(5) Place the choke coupling end of the
patch cord against the flange input of the signal gen-
erator (long axis parallel to the panel of the set).

(6) Slide the two spring clips into the
slot along the edges of the coupling and insert a ma-
chine screw in at least one corner to keep the units
aligned.

(7) Insert the coaxial plug (at the outer
end of the patch cord) into the test panel jack marked
“WAVE SELECTOR” (directional coupler).

(8) Connect the “TRIGGER OUT” of
the transmitter-receiver unit to “EXTERNAL SYNC”
of Oscilloscope TS-34/AP with the adjacent switch in
the “EXTERNAL SYNC” position.

(9) Connect the “VIDEO” of the system
(video test jack on transmitter-receiver unit) to the
“SIGNAL INPUT” of the oscilloscope.

IMPORTANT

The “INPUT IMPEDANCE” must first be set
to “HIGH.”

b. ADJUSTING TEST EQUIPMENT.

(1) Set the “SYN POLARITY” switch
to “POS.”

(2) Set the “SWEEP SELECTOR” switch
to “START-STOP.”

(3) Set the “"ATTENUATION” switch
to 20 db, or until noise is just apparent.

(4) Set the “IMAGE SIZE” to maximum
clockwise position.

(5) Adjust “HORIZONTAL” and
“VERTICAL POSITION” controls, “BRIGHTNESS”
and “FOCUS” controls until a faint trace appears.

(6) Set “SWEEP SPEED” to “MED.”
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(7) Adjust “SYNC VOLTAGE” until
trace is steady.
¢. PROCEDURE.

(1) Place the "“SEARCH-BEACON”
switch on the synchronizer on “SEARCH.”

(2) Set “CHECK AD]J” knob on the sig-
nal generator for a meter reading of 100.

(3) Set “DET OUT” and “CHECK”
switches each to “NORM.”

(4) Set “CW-NORM” and the 0.5 “MW-
NORM?” switches to “NORM.”

(5) Rotate “AD]J O” knob to give a
meter reading between 0 and 100.

(6) If a reasonable reading cannot be
obtained with the “ADJ O” knob, operate the 0.5
“MW-NORM” switch to the 0.5 MW position. Repeat

step (5).

(7) Adjust the meter reading to 0 with
the “FINE ADJ O” knob.

(8) Turn the 0.5 “MW-NORM” switch
to the "NORM" position.

(a) Turn the “ADJ O” knob one s:ep
clockwise, If the meter reading does not go to 100 turn
the “ADJ 100" knob until the meter does read 100.

(b) Turn the “AD] O” knob counter-
clockwise one step for a meter reading of approxi-
mately 0. Readjust the “FINE ADJ O” knob to make
the meter reading O if it is not already so.

(9) To turn the 0.5 “MW-NORM”
switch to the 0.5 “MW?” position follow steps (8) (a)
and (8)(b) above, except that the “AD] O” knsb
should be moved two steps clockwise in (8)(a) and
two steps counterclockwise in step (8)(b).

Note

When the meter reads 0 and 100, respectively,
in the two positions of the “ADJ O” switch,
the change from 0 to 100 represents an in-
crease of 1 milliwatt in the thermistor of the
signal generator. Fractions of a milliwatt can
be read directly on the meter. Steps (8) and
(9) respectively provide the 1-milliwatt meter
setting,
(10) Set “ATT-2” to 0 db and gradually
rotate “ATT-1" clockwise until the meter reads 100.
“ATT-1” should read between 5 and 11. Replace the
transmitter-receiver if the “ATT-1" reading is below 5.

Note
These readings on “ATT-1” assume a 6-db
loss in the patch cord. The actual loss in the
patch cord will be stamped on it If it is
greater than 6 db, such as 8 db, "ATT-1”
should read between 3 and 9, in which case
the transmitter-receiver is replaced if the read-
_ing is less than 3. If it is less than 6 db, such
as 4 db, “ATT-1" should read between 7 and
13, in which case the transmirtter-receiver is
replaced if the reading is less than 7. In brief,
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the 5 and 11 reading on “ATT-1” should be
increased or decreased by the amount that the
loss in the patch cord is less or greater than
6 db respectively.

5. POWER OUTPUT (BEACON).— The
power output for beacon operation should be meas-
ured without changing the adjustments outlined in
subparagraph 4 except as noted below:

. a. Change the “SEARCH BEACON" switch
to “BEACON.”

b. The power output, as read on “ATT-1,”
should be higher than for search operation. If a read-
ing of between 6 and 12 is not obtained, carefully
repeat the settings and adjustments of subparagraph 4
with the “SEARCH-BEACON” switch or “BEACON.”

6. FREQUENCY.—Frequency will be meas-
ured with the “SEARCH-BEACON” switch on
“SEARCH,” and with the use of Signal Generator
TS-35/AP.

a. Rotate “ATT-1" counterclockwise until
the meter reads between 50 and 100.

b. Rotate the frequency micrometer head
clockwise slowly with the “TUNING” knob until the
meter reading is reduced. Continue to rotate the micro-
meter until the meter reading reaches 2 minimum and

starts to increase. Rotate the micrometer back and forth

several times to obtain the exact minimum reading.
Read and record the micrometer setting. (The actual
frequency can be obtained from the “Calibration of

Frequency Meter” table in the manual for Signal Gen-

erator TS-35/AP.)

7. RECEIVER SENSITIVITY (SEARCH).—
Oscilloscope TS-34/AP and Signal Generator TS-35/
AP will be used in measuring receiver sensitivity for
both the search and beacon functions.

a. Place the “SEARCH-BEACON” switch
on “"SEARCH.”

b. Rotate the frequency micrometer head
counterclockwise several revolutions,

c. Set the “CW-NORM” switch to the
“CW” position.

d. Rotate “ADJ] PWR” knob clockwise
until a meter reading between 50 and 100 is obtained.

e. Maximize the meter reading by turning the
“FINE TUNING” knob. If the meter reading is over
100, turn the “ADJ PWR” knob counterclockwise until
the meter reads between 50 and 100. Maximize the
meter reading by turning the “FINE TUNING” knob.
Repeat until the maximum meter reading is 100.

f. Rotate the frequency micrometer head
clockwise until the meter reading starts to de-
crease. Continue to rotate the micrometer until the
meter reading reaches a minimum and starts to increase,
Rotate the micrometer back and forth several times to
obtain the exact minimum reading. Read and record
the micrometer setting.

g. If the micrometer reading is not the

RESTRICTED
AN 08-30APS10-2

same as obtained in 6b, this page, rotate the “TUNING”
knob clockwise or counterclockwise.

Note
Rotating the “TUNING” knob clockwise
lowers the frequency reading (smaller microm-
eter reading); rotating the “TUNING” knob
counterclockwise raises the frequency (large
micrometer reading).

h. To adjust the “TUNING” knob a small
amount, rotate it in the desired direction (as in-
dictated in 7g, above). Maximize the meter reading
with the “FINE TUNING” knob.

i. Check the frequency by repeating f above.

j. Repeat 7h and 7f, this page, on a step-by-
step basis until the frequency micrometer reading is
idencical to that obtained in 7b.

Note

The oscillator in the signal generator is now
generating cw power at the same frequency
as the system transmitter.

k. Check the zero setting of the meter by
repeating steps 44(5) and 4a(7).

Note
All switches should be in the *NORM"” posi-
tion except the “CW-NORM” switch, which
is in the “CW” position. Turn the “POWER
ADJ” knob as far counterclockwise as it will
go, and turn “ATT-1” and “ATT-2” to give
maximum attenuation.

l. Rotate the “ADJ PWR” knob until the
meter reading is raised from 0 to 100. Maximize the
meter reading at 100 with the “FINE TUNING”
knob. If the meter reading cannot be maximized at
100 with the “FINE TUNING” knob, rotate the “AD]
PWR” knob counterclockwise slightly until the meter
reading can be maximized at 100 with the “FINE
TUNING” knob.

Nete
The oscillator is now generating 1 milliwatt
to the input of the attenuator in the transmis-
sion line.

m. Set the “CW-NORM” switch to
“NORM.” The meter reading should be between 20
and 30, indicating the r-f output of the oscillator is
being pulsed.

n. Measure the frequency of the pulsed
t-f by repeating step 6b. The micrometer reading ob-
tained should be approximately the same as that ob-
tained in 6b and 7j.If it is different, repeat 7b
by making a very slight adjustment in the desired
direction and repeat 6b. Repeat the process until the
micrometer reading is identical to that obtained in 6b.

o. Maximize the meter reading at 100 with
the “FINE TUNING” knob, If this cannot be done,
repeat procedure outlined in 1.
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Figure 2-1. Signals from Signal Generator Appearing
on Oscillescope T5-34 /AP

p. Signals from the signal generator should
appear on the oscilloscope.

Note
Rotate the “IMAGE SIZE” knob of the oscil-
loscope counterclockwise until the signals are
of suitable magnitude, The signals from the
signal generator will appear on the oscil-
loscope as follows: No signals from the sig-
nal generator appear for a short time after
the transmitter pulse appears, although radar
signals may be present; then there is a train
of pulses. (See figure 2-1.) Be sure that the
frequency of the signal generator (normal
position) is identical to the transmitter fre-

quency.

q. To measure receiver sensitivity of the
transmitter-receiver, rotate “ATT-1" and “ATT-2" both
to the 36-mark position. The signals should be just
barely discernible in the noise on the oscilloscope. If
the sum of the readings on the “ATT-1” and the
“ATT-2” is less than 67, replace the transmitter-
receiver,

8. RECEIVER SENSITIVITY (BEACON).

a. With the “SEARCH-BEACON” switch
on “BEACON” repeat steps 7b through 7f, this section.

Note

The reading of the micrometer obtained in
performing f. for this application, however,
should be the reading opposite BE on the
“Frequency Calibration Card” on the panel
of the signal generator.

b. Repeat 7g through 7p, noting in each
step where required that the desired micrometer read-
ing is that opposite BE on the "Frequency Calibration
Card” on the panel of the signal generator.

c. Repeat 7r. If the sum of the readings on
“ATT-1” and “ATT-2" is less than 61 the transmitter-
receiver unit should be replaced. It is assumed that the
patch cord loss is 6 db. If the loss is less than 6 db, the
difference should be added to attenuator reading which
is required.

b. PROCEDURE.
(1) GENERAL.—Details of installation and the
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exact locations of units are dependent upon the design
of the particular plane in which Radio Set AN/APS-10
is to be installed. (See figures 2-1 to 2-11,) There are,
however, certain instructions which must be followed
in all types of installation.

(a) Allow sufficient clearance around each unit
to make cable connections and to permit insertion or
removal from mountings.

(b) Take care to provide adequate ventilation
around all units since proper operation depends upon
proper dissipation of heat.

(¢) In selecting locations of each unit, allow
for motion due to shock-mounts, so that the unit will
not strike structural parts of the plane during vibration.

(d) Make interconnecting cables sufficiently
flexible so that the effectiveness of the shock mountings
will not be impaired.

(2) ANTENNA ASSEMBLY AS-154/APS-10.—
Mount the antenna (see figures 1-6, 1-7, and 1-8) to
a solid structure in the belly of the plane with the re-
flector beneath and with the rectangular support or
mounting bracket parallel to the flight axis of the
ship. (This may vary with special installations.)
Tighten the bolts of the mounting bracket, so that no
damage can result from contact with parts of the air-
plane during vibration. Make certain the pressurized
antenna housing is air-tight and manually adjust the
antenna straight ahead before the radome is installed.
Drill a small hole in the floor of the plane to permit
visual checks of spinner movement.

Note

Allow ample space for full rotation and tilt
of the spinner. (See figure 5-1.) The mini-
mum distance between the center of the an-
tenna and the belly of the plane must” be
determined to prevent distortion of the r-f
pattern.

(3) TRANSMITTER-RECEIVER RT-69/APS-10.
Mount the transmitter-receiver (see figure 2-9) in a
location near the antenna so that the connecting cables
will be as short as possible. Mounting dimensions are
given on figure 5-2. Bolt Mounting MT-292/APS-10
to a solid structure in the plane, making certain that
the base is horizontal in normal flight attitude, since
the mounting is most effective in this position.

Note
When installing the transmitter-receiver in
the inverted position, modify Mounting MT-
292/APS-10 by reversing the shock buttons.
(See figure 5-3.)

Slide the unit into the mounting and clamp in
place by means of the two snap clamps on the
mounting.

(4) INDICATOR 1D-99/APS-10.—The indicator
(see figure 2-10) must be located in a position near
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AN-3052-10

AN-3106-28-9P

AN-WW-CE6!

CABLE NO.2- w802

Figure 2-14. Cable Assembly—Cables No. 1 and 2

posing the center conductor of the wires. Tin the
conductors.

3. Slip a piece of spaghetti over each wire.
Solder each wire to its proper pin on the connector
(AN3106-20-14S) as shown in figure 2-19, then push
the spaghetti over the soldered joints.

4. Slide a l5-inch conduit coupling nut
(AN3054-12) over the conduit and fasten to the con-
nector (AN3106-20-14S).

5. At the inverter end, prepare the cable in the
same way if a similar amphenol socket connector exists
on the inverter. If not, prepare the cable in any approsed
manner.

(b) CABLE W802.—This cable connects be-
tween the synchronizer and rectifier power unit, and is
made up in the following manner: (Sce figure 2-14.)

I. Cut five pieces of No. 20 wire and one
piece of No. 16 wire to the required length. Cut a
shorter length (about two inches less) of S54-inch
ANWWC-561 flexible aluminum electrical conduit
(amphenol No. 9733-10). Slide two 54-inch amphenol
coupling nuts (AN3054-16) with shoulders directly
inwardly over the conduit. Attach at cach end a two-
step ¥g-inch amphenol ferrule (AN3052-10).

2. Feed the wires through the conduit and
remove one-quarter inch of insulation from both ends,
exposing the center conductors. Tin the conductors.

3. Slip a piece of spaghetti over each wire at

both ends. Soider each wire to its corresponding proper
pin on the connectors (AN3106-28-9P and AN3106-

28-95) as shown in figure 2-19, then push the spagherti
over the soldered joints.

4. Slide the 5g-inch conduit coupling nuts over
the conduit and fasten to the connectors.

(¢) CABLE W803.—This cable connects be-
tween the indicator and the rectifier power unit.

I. Cut a piece of 4-KV cable to the proper
length and prepare in accordance with the instructions
given in figure 2-15.

(d) CABLE W804 (Required when using two
indicators).—This cable connects between the rectifier
power unit and indicator number 2. Cut the cable to
the length required and prepare it in accordance with
the instructions given in figure 2-15.

(¢) CABLE W806.—This cable connects be-
tween the synchronizer and indicator (see figure 2-16)
and is made up in the following manner:

1. Cut two pieces of Radio Frequency Cable
RG-59/U, three pieces of No. 20 wire, three pieces of
No. 18 wire, one piece of No. 16 wire, and two pieces
of No. 12 wire to the required length. Cut a shorter
length (about two inches less) than the above length
of 54-inch ANWWC-561 flexible aluminum electrical
conduit (amphenol No. 9733-10). Slide two %jg-inch
coupling nuts (AN3054-16) with shoulders directed
inwardly on the conduirt, and attach at each end a two
step 54-inch ferrule (AN3052-10).

2. Feed the wires and cables through the
conduit, and at both ends of all wires remave one-
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Figure 2-16. Cable Assembly—Cables No. 5 and 6

quarter inch of insulation exposing the center con-
ductors. Tin the conductors.

3. Slip a piece of spaghetti over each wire at
both ends.

4. To prepare the two Radio Frequency
Cables RG-59/U, remove all insulation and braid for
about one-half inch, exposing the center conductor. Tin
the center conductor.

5. Remove three inches of the outer covering
from the ends of the cables, being careful not to nick
the braid. At the point where the outer covering has
been cut, make a small hole and remove the conductor
and inner insulation through this hole.

6. At each end of Radio Frequency Cable
RG-59/U wrap the pigtails of both cables around a
formed loop of copper conductor and solder.

7. Solder the wire conductors to the proper
pins of the plugs (AN3106-24-20P and AN3100-24-
20S) at each end in accordance with figure 2-19. Solder
the copper conductors attached to the braid to the
proper pins in accordance with figure 2-19.

8. Push the spaghetti over the soldered joints
of the wires.

9. Slide the 54g-inch conduit coupling nuts
over the conduit and fasten to the connectors.

(f) CABLE W805.—(Required when using two
indicators.) This cable connects between the syn-
chronizer and indicator No. 2 and is made up in ex-
actly the same manner as Cable W806. The only dif-
ference may be in the length.

(g) CABLE W807.—This cable connects be-
tween the antenna assembly and the synchronizer, and
is made in the following manner: (See figure 2-17.)

I. Cut two pieces of No. 20 wire and nine
pieces of No. 16 wire to the required length. Cut a
shorter length (about two inches less than the above
length) of 5-inch ANWW.-C-561 flexible aluminum
electrical conduit (amphenol No. 9733-10). Slide two
54-inch coupling nuts (AN3054-16) with shoulders
directed inwardly over the conduit, Attach at each end
a two-step 3g-inch ferrule (AN3052-10).

2, Feed the wires through the conduit and

remove one-quarter inch of insulation from both ends,
exposing the center conducturs. Tin the conductors.

3. Slip a piece of spaghetti over each wire at
both ends. Solder each wire to its proper pin on the
connectors (AN3106-28-8§ and AN3106-28-8P) as
shown in figure 2-19, then push the spaghetti over
the soldered joints.

4. Slide the S54%-inch conduit coupling nuts
over the conduit and fasten to the connectors.

(b) CABLE W808.—This cable connects be-
tween the transmitter-receiver and the synchronizer,
and is made up in the following manner: (See figure
2-17.)

1. Cut two pieces of No. 20 wire, five pieces
of No. 16 wire, and one piece of Radio Frequency
Cable RG-59/U to the required length, Cut a shorter
length (about two inches less) of 3g-inch ANWW.-C-
561 flexible aluminum conduit (amphenol No. 9733-
10). Slide two S5g-inch coupling nuts (AN3054-16)
with shoulders directed inward over the conduit. Attach
a two step ¥g-inch ferrule (AN3052-10) at each end.

2. Feed the wires and cable through the con-
duit and remove one-quarter inch of insulation from
both ends of the wires, exposing the center conductors.
Tin the conductors.

3. Slip a piece of spaghetti over each wire at
both ends.

4. To prepare Radio Frequency Cable RG-
59/U remove all insulation and braid for about one-
half inch, exposing the center conductor. Tin the cen-
ter conductor.

5. Remove three inches of the outer covering
from the ends of the cable, being careful not to nick
the braid. At the point where the outer covering has
been cut make a hole and remove the conductor and
inner insulation through this hole.

6. After steps 4 and 5, there are two separate
parts of Radio Frequency Cable RG-59/U, a braid pig-
tail and conductor with insulation. Make this prepara-
tion on both ends of the cable, then tin both parts.

7. Solder the wire conductors of Radio Fre-
quency Cable RG-59/U and the pigtail into the proper
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Figure 2-17. Cable Assembly—Cables No. 7 and 8

pins on the plugs (AN3106-24-21S and AN3106-24-
21P) in accordance with figure 2-19.

8. Push the spaghetti over the soldered joints
of the wires,

9. Slide the S54-inch conduit coupling nuts
over the conduit and fasten to the connectors.

(i) CABLE W809 (Required only when using
two indicators).—This cable connects between the two
indicators, and is made up in the following manner:
(See figure 2-18.)

1. Cut a piece of Radio Frequency Cable
RG-59/U to the required length.

2. Prepare the ends and attach Radio Fre-
quency Plug UG-85/U at each end in accordance with
the instruction in figure 2-18,

(i) CABLE W810.—This cable connects be-
tween the transmitter-receiver and the indicator and,
using the required length of Radio Frequency Cable
RG-59/U, is made up in exactly the same manner as
cable W809. (See figure 2-18.)

(k) TRANSMISSION LINE CG-148/APS-10.—
The transmission line connects between the antenna
assembly and the transmitter-receiver. It is furnished
in one rigid piece, 5 feet in length, and in two flexible
pieces, one 18 inches long and the other 24 inches
long. The line must be termmated at each end by a
flexible section.

1. Allowing 314 feet for prefabricated flexible
section, cut the required length of rigid section for the
balance of the installation.

2. Braze a Choke UG-40/U to each end of
the rigid line. (To distinguish between a choke and a

2-16

flange, remember that a choke has a groove, the flange
does not.)

3. Artach the rigid line to the two flexible
pieces by fitting the choke to the flange on the flexible
section and tightening the four screws which hold the
two pieces together.

(2) INTERCONNECTION OF UNITS.

(¢) GENERAL.—The following cables are used
with Radio Set AN/APS-10.

Between

Cable Connecting
No. Unit Unit
W81 Synchronizer [nverter®
W802 Synchronizer Rectifier Power Unit
W803 Indicator (No. 1) Rectifier Power Unit
WRO4T Indicator (No. 2) Rectifier Power Unit
V8057 indicator (No. 2) Synchronizer
W86 Indicator (No. 1) Synchronizer
W807 Svnchronizer Antenna Assembly
W808 Svachronizer Transmiter-Receiver
W 8OYT Indicator (No. 1) Indicator (No. 2)
W8g10 Indicator (No. 1) Transmiuer-Recelver
Transmission
Line Transmitter-Receiver Antenna Assembly
Flextble
Trim Cablel  Trim Indicaror Antenna Assembly

# G-I Equipment.
+ For installation using two indicators.

Note
Take care that interconncecting cables are made
sufficiently flexible so that the effectiveness
of the shock mountings will not be impaired.
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REMOVE INSULATION

CONTACT

REMOVE JACKET TIN THE WIRE
)
{ 4 A N Eﬁ
- 4. . il
STEP | \ STEP 2. STEP 3.

ASSEMBLE NUT & CLAMP. (T MAY BE

NECESSARY TO WORK CLAMP OVER
CABLE BY TURNING.

UNBRAID SHIELD & SPREAD

BRING SHIELD & OUTER COVERING
UP ON TAPERED END OF BODY

SOLCER SECURELY THRU TWwWO
HOLES. REMOVE EXCESS SOLDER.

BRING UP CLAMP & CUT OFF EXCESS
SHIELD BEYOND TAPERED END OF BODY.

COMPLETE ASSEM. AS SHOWN BELOW.

§——¢=__ - ®
L] s iy
STEP 5
RG 59/U UG 85/U
Q¢
— ) =
9- W809

CABLE NO. 1I0-W810
NOTE:
A. THE ASSEMBLY SHALL BE CAPABLE OF WITHSTANDING
A 500 AC. BREAKDOWN TEST FOR AT LEAST 1/4" SEC
WHEN TESTED AS DESCRIBED IN A.S.TM.-470-41,

PAR. 11 813. THE TEST SHALL BE MADE BETWEEN SHIELD
8 CENTER CONDUCTOR.

Figure 2-18. Cable Assembly—Cables No. 9 and 10
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WIRE TABLE
CABLE | |WIRE SIZE | ]  mAx |
NO. ON TYPE RESISTANCE
wao! A 12 010 OHM
B 2 910
3 I 020
[ e 620
E 16 020
weoz | & 20 0.40 e
8 N 3
c L4 H i 2-P505
> % e '-PS0Z, | INDIGATOR | GABLE@ i INDIGATOR D/
3 .
T FXD 10-99/APS-10 [T, ;1 1D-99/aPS-10 T TERM
i 16 030 *I 1-P503 E '2 E RES.
: #2.P5OR trmopreerneane 1o
K i [}
L 20 0.490 E !
M 20 0,40
B~ )= B
. : s
wso3 - [ Jeeo (- PSOI |*1-P504 2-P5017 i 2-P504
1
w804 2.00 5 1
1
CABLE 10 CAwaeLOEss : !
w8lo © RN, | £ 1 - N ! 1
w I
C wJ H i
"m ! 1
m : 1
<z H '
CABLE | oy | WIRE SIZE MAX (8] ] - < 1
NO ON TYPE | RESISTANCE : mm m*:
weos | & 20 | | 040 onm H a0 %8.
5 20 640 2| pP380 P402 ¢ P403 n® 3\
- RG- 59/U 050 ‘JL{/ g4z 5 \
i D | RG- 59/U 050 (8] h
E X3 005 ]
T o s |EF TRIG pLLFF VIDEO |
H 18 [R%-] J385 J4o7 :
J 18 025
CHS T 040 TRANSMITTER SYNGHRONIZER P60O3 ! peo2
S - RECEIVER SN-I17/APS-10 o
Heee s RT-69/APS-10 CABLE 2| REGTIFIER
WBO7 ; 16 L 0 20 CQBBI_OESB weo powER UNIT
£ e 920 . P405 PP-111/APS-10
€ ® 0 %0 P38l P404 PE0I
¥ 16 0 20 - T P~
¢ Ll 020 P406 W P40I
H I8 020
J 20 0.40
X 20 040 —
L 6 0.20 TRANSMISSION LINE w—
ul 16 0zo0 CG-148/APS-10 Elg
<3
(¥
CABLE [pyy | WIRE 512E MAX.
NO. ON TYPE RESISTANCE
weos | & 20 0.40 OHM
8 Z0 540 ANTENNA w807 TO POWER SOURCE
C K3 0.20
5 3 ET] ASSEMBLY h
£ 16 020 AS-154/APS-10| P702
F 6 .20
G | & Q20
H SPARE
¢ RG-59/U 050
X SPARE
w809 RG-59/U 050
w810 RG-53/U 050
FOR INSTALLATIONS USING
TWO INDICATORS
. ADD
(A) INDICATOR "2
(B) GABLES W809, WBOS B WB04
2- PLUG'I- P50O5 ON TO®I-J503
CONNECTOR AND CONDUIT TABLE
r CABLE END NO 1 . CABLE END MO 2
CABLE CONDUIT CONNEGTOR GONNEGTOR CONDUIAT CONDUIT _ [CONNECTOR CONNECTOR CoNDuIT GONDUIT
No TYPE AND SIZE SYMBOL TYPE FERRULE  [COUPLING NUT | SYMBoL TYPE FERRULE  |coupLiNG nNuT
w801 l/"z‘AN-WW-G-f:EK P40! AN-3106-20-145 AN-3052-8 AN- 305412 TO POWER SOURCE
wa02 9/". AN-WW-C-561 P405 AN-3016-28- 9P AN- 3062 -10 AN- 3054 -16 P6OI AN-3106-28-99% AN-13052- 10 AN-3054-16
w803 NONE P603 *1- P504
waos NONE PE02 *2-P504
WB05 |75 AN-WW-G-561 P403 _ [AN-3106-24- 20P | AN-3062-10 |AN-3054-16 |[®2-P501 |AN-3100-24-20S  |[AN-3052-10 | AN- 3054- 16
WBOE |5y AN-WW-C-5861 P402 _ |AN-3106 -24-20P [AN-3052-10 [AN-3084-i6 |%1 P50l |AN- 3100-24-205 |AN-3052-10 |AN-3054-16
WBOT 5/.. AN- WW-C- 561 P702 AN- 3106 -28- 8% AN-3052-10 AN-3054-16 P406 AN- 3106-28- 8P AN-3052-10 AN- 3054 -16
weos 5[. AN-WW-C-561 P40 4 AN-3/06-24-21P AN-3052-10 AN- 3054-16 P381 AN-3106-24-2185 AN-3052-10 AN-3054-16
w809 NONE Prps03 _ |us-85/u *2-P502 | UG- 85/U
we| o NONE 1-P502 uG-85/u P380 (UG- 85/u

Figure 2-19. Radio Set AN/APS-10—Cabling Diagram
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2, Connect the a-c power cord to the signal
generator and plug into the 115-volt a-c receptacle.
Turn on the “ON-OFF” switch.

Note

Set the two attenuators on the signal generator
to the maximum (36) position. Turn the
“ADJ PWR” knob completely counterclock-
wise. Set the micrometer tuning knob to the
end of the scale (20 on the shaft) and set the
“DET OUT” and “"CHECK” switches to posi-
tions so marked.

3. Plug in the power cord from the oscil-
loscope to the 115-volt a-c receptacle, Turn on the
“POWER” switch.

4. Remove the two spring clips holding the
protective cover on the coupling flange of the signal
generator.

5. Place the choke coupling end of the patch
cord against the flange input of the signal generator
(long axis parallel to the panel of the set).

6. Slide the two spring clips into the slot
along the edges of the coupling and insert a machine
screw in at least one corner to keep the units aligned.

7. Insert the coaxial plug (at the other end of
the patch cord) into the test panel jack marked “WAVE
SELECTOR” (directional coupler).

8. Connect the “TRIGGER OUT” of the
system to “EXTERNAL SYNC” of the oscilloscope,
with the adjacent switch in the “EXTERNAL SYNC”
position.

9. Connect the “VIDEO” of the system (on
the test panel) to the SIGNAL INPUT of the
oscilloscope.

Note

The “INPUT IMPEDANCE” must firsz be set
to HIGH.

(d4) ADJUSTING TEST EQUIPMENT.

1. Set the “SYNC POLARITY” switch to
“POS.”

2. Set the “SWEEP SELECTOR” switch to
“START-STOP.”

3. Set the “ATTENUATION” switch to
20 db, or until noise is just apparent.

4. Set the “IMAGE SIZE” to maximum
clockwise position.

5. Adjust “HORIZONTAL” and “VERTI-
CAL POSITION” controls and “BRIGHTNESS” and
“FOCUS” controls until a faint trace appears.

6. Set “SWEEP SPEED” to “MED.”

7. Adjust “SYNC VOLTAGE” until the trace
is steady.

(e) POWER OUTPUT (SEARCH).— Signai
Generator TS§-35/AP will be used in making power out-
put measurements for both the search and beaccn func-
tions.
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L. Set the “SEARCH-BEACON” switch on
the synchronizer to “"SEARCH.”

2. Set "CHECK AD]J” knob on the signal
generator for a meter reading of 100.

3. Set “DET OUT” and “CHECK” switches
each to “NORM.”

4. Set “CW-NORM” and the 0.5 “MW-
NORM” switches to “NORM.”

5. Rotate “"ADJ O” knob to give a meter
reading between 0 and 100.

6. Adjust the meter reading to 0 with the
“FINE AD] O” knob.

7. For the 0.5 “"MW-NORM” switch in the
“NORM” position:

a. Turn the “ADJ O” knob one step clock-
wise. If the meter reading does not go to 100, turn
the “AD]J 100” knob until the meter does read 100.

b. Turn the “ADJ O” knob counterclock-
wise one step for a meter reading of approximately 0.
Readjust the “FINE ADJ O” knob to make the me:er
reading 0 if it is not already so.

Note

When the meter reads 0 and 100, respectively,
in the two positions of the “AD] O” switch
the change from 0 to 100 represents an in-
crease of 1 milliwatt in the thermistor of the
signal generator. Fractions of a milliwatt can
be read directly on the meter. Step 7 provides
the 1-mw meter setting.

8. Set “ATT-2” to 0 db and gradually rotate
“ATT-1” clockwise until the meter reads 100. “ATT-1"
should read between 5 and 11. Replace the transmii-
ter-receiver if the “ATT-1” reading is below 8.

Note

These readings on “ATT-1” assume a,6-db loss
in the patch cord. The actual loss in the patch
cord will be stamped on it. If it is greater
than 6 db, such as 8 db, “ATT-1" should
read between 3 and 9, in which case the trans-
mitter-receiver is replaced if the reading is less
than 3. If it is less than 6 db, such as 4 db,
“ATT-1” should read between 7 and 13, in
which case the transmitter-receiver is replaced
if the reading is less than 7. In brief, the 5
and 11 reading on “ATT-1" should be in-
creased or decreased by the amount that the loss
in the patch cord is less or greater than 6 db
respectively.

(f) POWER OUTPUT (Beacon).—The power
output for beacon operation should be measured with-
out changing the adjustments outlined in subparagraph
(e) except as noted below:

1. Change the “SEARCH-BEACON” switch
to “BEACON.” ‘

2. The power output, as read on “ATT-1,”
should be higher than for search operation. If a read-
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2. Connect the a-c power cord to the signal
generator and plug into the 115-volt a-c receptacle.
Turn on the "ON-OFF” switch.

Note
Set the two attenuators on the signal generator
to the maximum (36) position. Turn the
“ADJ PWR” knob completely counterclock-
wise. Set the micrometer tuning knob to the
end of the scale (20 on the shaft) and set the
“DET OUT” and “CHECK” switches to posi-

tions so marked.

3. Plug in the power cord from the oscil-
loscope to the 115-volt a-c receptacle. Turn on the
“POWER” switch.

4. Remove the two spring clips holding the
protective cover on the coupling flange of the signal
generator.

5. Place the choke coupling end of the patch
cord against the flange input of the signal generator
(long axis parallel to the panel of the set).

6. Slide the two spring clips into the slot

along the edges of the coupling and insert a machine
screw in at least one corner to keep the units aligned.

7. Insert the coaxial plug (at the other end of
the patch cord) into the test panel jack marked “WAVE
SELECTOR” (directional coupler).

8. Connect the “TRIGGER OUT” of the
system to “EXTERNAL SYNC” of the oscilloscope,
with the adjacent switch in the “EXTERNAL SYNC”
position.

9. Connect the “VIDEQO” of the system (on
the test panel) to the SIGNAL INPUT of tke
oscilloscope.

Note

The “INPUT IMPEDANCE” must first be set
to HIGH.

(d) ADJUSTING TEST EQUIPMENT.

1. Set the “SYNC POLARITY” switch to
“POS.”

2. Set the “SWEEP SELECTOR” switch to
“START-STOP.”

3. Set the “ATTENUATION” switch to
20 db, or until noise is just apparent.

4. Set the “IMAGE SIZE” to maximum
clockwise position. :

5. Adjust “HORIZONTAL” and “VERTI-
CAL POSITION” controls and “BRIGHTNESS” and
“FOCUS” controls until a faint trace appears.

6. Set “SWEEP SPEED” to “MED.”

7. Adjust “SYNC VOLTAGE"” until the trace
is steady.

(¢) POWER OUTPUT (SEARCH). — Signal
Generator TS-35/AP will be used in making power out-
put measurements for both the search and beacon func-
tions,
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1. Set the “SEARCH-BEACON” switch on
the synchronizer to “SEARCH.”

2. Set “CHECK AD]J” knob on the signal
generator for a meter reading of 100.

3. Set “DET OUT” and “CHECK” switches
each to “NORM.”

4. Set “CW-NORM” and the 0.5 “MW-
NORM” switches to “NORM.”

5. Rotate “ADJ O” knob to give a meter
reading between 0 and 100.

6. Adjust the meter reading to 0 with the
“FINE ADJ O” knob.

7. For the 4.5 "MW-NORM” switch in the
“NORM” position:

a. Turn the “AD]J O” knob one step clock-
wise. If the meter reading does not go to 100, turn
the “ADJ 100” knob until the meter does read 100.

b. Turn the “AD] O” knob counterclock-
wise one step for a meter reading of approximately 0.
Readjust the “FINE ADJ O” knob to make the mecer
reading O if it is not already so,

Note

When the meter reads 0 and 100, respectively,
in the two positions of the “ADJ O” switch
the change from 0 to 100 represents an in-
crease of 1 milliwatt in the thermistor of the
signal generator. Fractions of a milliwatt can
be read directly on the meter. Step 7 provides
the 1-mw meter setting.

8. Set “ATT-2” to 0 db and gradually rotate
“ATT-1" clockwise until the meter reads 100, “ATT-1"
should read between 5 and 11. Replace the transmit-
ter-receiver if the “ATT-1” reading is below 8.

. Note

These readings on “ATT-1” assume a.6-db loss
in the patch cord. The actual loss in the patch
cord will be stamped on it. If it is greater
than 6 db, such as 8 db, “ATT-1" should
read between 3 and 9, in which case the trans-
mitter-receiver is replaced if the reading is less
than 3. If it is less than 6 db, such as 4 db,
“ATT-1” should read between 7 and 13, in
which case the transmitter-receiver is replaced
if the reading is less than 7. In brief, the 5
and 11 reading on “ATT-1” should be in-
creased or decreased by the amount that the loss
in the patch cord is less or greater than 6 db
respectively.

(f) POWER OUTPUT (Beacon).—The power
output for beacon operation should be measured with-
out changing the adjustments outlined in subparagraph
(e) except as noted below:

1, Change the “SEARCH-BEACON” switch
to “BEACON.” ‘

2. The power output, as read on “ATT-1,”
should be higher than for search operation. If a read-
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ing of between 6 and 12 is not obtained, carefully re-
peat the settings and adjustments of subparagraph (¢),
with the “SEARCH-BEACON” switch on “BEACON.”

(g) FREQUENCY .—Frequency will be meas-
ured with the “SEARCH -BEACON” switch on
“SEARCH,” and with the use of Signal Generator
TS-35/AP.

1. Rotate “ATT-1" counterclockwise until the
meter reads between 50 and 100.

2. Rotate the frequency micrometer head
clockwise slowly until the meter reading is reduced.
Continue to rotate the micrometer until the meter read-
ing reaches a minimum and starts to increase. Rotate
the micrometer back. and forth several times to obtain
the exact minimum reading. Read and record the
micrometer setting.

Note

The actual frequency can be obtained from
the “Calibration of Frequency Meter” table
in the Manual for Signal Generator TS-35/AP.

(h) RECEIVER SENSITIVITY (SEARCH).—
Oscilloscope TS-34/AP and Signal Generator TS-35/AP
will be used in measuring receiver sensitivity for both
the search and beacon functions.

1. Set the “SEARCH-BEACON" switch to
“SEARCH.”

2. Rotate the frequency micrometer head
counterclockwise several revolutions.

3. Set the “"CW-NORM” switch to the “CW”
position.

4. Rotate “AD] PWR” knob clockwise until
a meter reading between 50 and 100 is obtained.

5. Maximize the meter reading by turning
the “FINE TUNING” knob. If the meter reading is
over 100, turn the “ADJ] PWR” knob counterclock-
wise until the meter reads between 50 and 100, Maxi-
mize the meter reading by wrning the “FINE TUN-
ING” knob. Repeat until the maximum meter reading
is 100.

6. Rotate the frequency micrometer head
clockwise until the meter reading starts to decrease.
Continue to rotate the micrometer until the meter
reading reaches a minimum and starts to increase.
Rotate the micrometer back and forth several times
to obtain the exact minimum reading. Read and record
the micrometer setting.

7. If the micrometer reading is not the same
as obtained in (g)2 above, rotate the “TUNING”
knob clockwise or counterclockwise.

Note

Rotating the “TUNING” knob clockwise
lowers the frequency reading (smaller microm-
eter reading); rotating the “TUNING” knob
counterclockwise raises the frequency (larger
micrometer reading).

8. Adjust the “TUNING” knob by a small
amount by rotating it in the desired direction (as in-

Section 1l
Paragraph 2

dicated in 7 above). Maximize the meter reading with
the “FINE TUNING” knob.

9. Check the frequency by repeating 6 above.

10. Repeat 8 and 6 above on a step-by-step
basis until the frequency micrometer reading is identical
to that obtained in (g)2.

Note

The oscillator in the signal generator is now
generating cw power at the same frequency as
the system transmitter.

11. Check the zero setting of the 'meter by
repeating steps (e)5 and (e)6.

Note
All switches should be in the “NORM"” posi-
tion except the “CW-NORM” switch which
is in the CW position.

12. Rotate the “ADJ PWR” knob until the
meter reading is raised from O to 100. Maximize the
meter reading at 100 with the “FINE TUNING” knob.
If the meter reading cannot be maximized at 100
with the “FINE TUNING” knob,” rotate the “AD]
PWR” knob counterclockwise slightly until the meter
reading can be maximized at 100 with the “FINE
TUNING” knob.

Note

The oscillator is now generating 1 milliwatt
to the input of the attenuator in the trans-
mission line.

13. Set the “CW-NORM” switch to
“NORM.” The meter reading should be between 20
and 30, indicating the r-f output of the oscillator is
being pulsed.

14. Measure the frequency of the pulsed r-f
by repeating step (g) 2. The micrometer reading ob-
tained should be approximately the same as that
obtained in (g)2 and (h)10 above. If it is different,
repeat 8 above by making a very slight adjusgnent in
the desired direction and repeat (g)2. Repeat the
process until the micrometer reading is identical to
that obtained in (g)2.

15. Maximize the meter readin&hat 100 with
the “FINE TUNING” knob. If this can Hot be done,
repeat 12, above.

16. Signals from the signal generator should
appear on the oscilloscope.

Note

The “IMAGE SIZE” knob of the oscilloscope
should be rotated counterclockwise until the
signals are of suitable magnitude. The signals
from the signal generator will appear on the
oscilloscope as follows: No signals from the
signal generator appear for a short period
after the transmitter pulse (although rasar
signals may be present); then there is a train
of pulses.
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17. To measure receiver sensitivity of the
transmitter-receiver, rotate “ATT-1” and “ATT-2” both
to the 36-mark position. The signals should be just
barely discernible in the noise on the oscilloscope. If
the sum of the readings on the “ATT-1” and the
“ATT-2” is less than 67, replace the transmitter-
receiver.

(i) RECEIVER SENSITIVITY (BEACON).

1, With the “SEARCH-BEACON” switch on
“BEACON” repeat steps (b)2 through (b)6 above.

Note

The reading of the micrometer obtained in
performing 6 for this application, however,
should be the reading opposite BE on the
“Frequency Calibration Card” on the panel
of the signal generator.

2. Repeat (b)7 through (h)17, noting in
each step where required that the desired micrometer
reading is that opposite BE on the "Frequency Calibra-
tion Card” on the panel of the signal generator. If the
sum of the readings on positions “ATT-1” and “ATT-

2” is less than 61,
unit,

d. ANTENNA "ASSEMBLY AS-154/APS-10.

(1) Turn the “POWER” switch on the syn-
chronizer “ON.” When the antenna is pointing straight
ahead, the sweep on the upper half of the indicator
tube should be vertical.

(2) Turn the “SPINNER” switch on the syn-
chronizer “ON.” The spinner should rotate clockwise,
when viewed from above, at approximately 35 rpm.
As the spinner rotates, the sweep should move around
the indicator tube, also in a clockwise direction,

(3) Hold the “TILT” switch up and then down.
As the spinner tilts, the antenna tilt indicator will read
to the left as the “TILT” switch is held up and to the
right as the “TILT” switch is held down.

(4) Check that the tilt of the antenna can be ad-
justed by holding the “TILT” switch either up or down
until the desired angle of tilt, as indicated on the an-
tenna tilt indicator, is reached. Release the switch, The
spmne\r and the reading on the indicator should re-
main in that position.

replace the transmitter-receiver

SECTION 111
OPERATION

1. GENERAL FUNCTION.

Radio Set AN/APS-10 will show ground character-
istics on “SEARCH” operation and coded signals on
“BEACON” operation. By producing vital navigational
information under even the worst flying conditions it
will help perform many of the functions which formerly
required good visibility.

2. GENERAL OPERATING PROCEDURE.

a. Check that power is on and properly adjusted.

b. Place the “POWER ON-OFF” switch “ON.”
(The indicator tube will light, and after a few seconds
the sweep line and range marks will appear.)

¢. An automatic time delay will produce a 2 to 4
minute lapse before the transmitter-receiver comes on.
During this time make preliminary adjustments of the
“DIAL LIGHT” and “FOCUS” (refer to para. 4).

d. Select the range to be covered and set ‘the
"RANGE NAUTICAL MILES” knob to the proper
position.

e. Turn the “GAIN” control as high as it will go,
fully clockwise.

f- Push the “SEARCH-BEACON” toggle switch in
the direction of the operation desired, *“BEACON" for
coded signals from ground stations within range and
“SEARCH” for studying ground characteristics within
range.

g Push the “TILT” switch up or down until the
“TILT INDICATOR” reads the proper medium posi-

2-24—3.-0

tion. (For search this will be the altitude in thousands
of feet, for beacon it will read “BEACON.”

b, When the transmitter - receiver automatically
switche$ on, a bright circle will appear at the inside of
the sweep, near the center of the indicator tube.

i. Adjust the “GAIN” control to reduce any un-
wanted echoes ot clutter on the indicator tube.

j. Check the antenna trim (refer to sec. V, par. 6d)
for equal coverage, forward and back. A climb or dive
changes the aspect of the plane and will require dif-
ferent antenna trim from level flight.

3. SPECIFIC OPERATING PROCEDURE.

Operation of Radio Set AN/APS-10 is divided into
several definite classifications. These are covered here
individually, leaving the operator to combine them to
suit his immediate needs. Each specific procedure is
possible after the general operating procedure (par. 2)
has been carried out.

4. MAPPING OR LAND PAINTING.—This is a
function of Radio Set AN/APS-10 whenever the course
includes flying over both land and water.

(1) Place the “SEARCH-BEACON” switch on
“SEARCH.”

(2) Set the "RANGE NAUTICAL MILES” to 25.

(3) Turn the “GAIN” control fully clockwise
(maximum setting).

(4) Move the antenna “TILT” switch “UP” or
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“DOWN” to obtain concentrated ground echo from
the center out to maximum range.

(5) If the information on the indicator tube is
too concentrated or saturated to observe coastline data,
lakes, rivers, bays, etc., reduce the “GAIN” until good
contrast between land and water is obtained.

(6) Compare the radar information with your
charted course,

b. DISTANT RADAR FIXES.—These are an im-
portant part of navigation by dead reckoning. Cities,
mountains, and islands can be checked just as visual
fixes are checked in contact flying.

(1) Place the “SEARCH-BEACON” switch on
“SEARCH.”

(2) Set the “RANGE NAUTICAL MILES” se-
lector to “'50.”

(3) Turn the “GAIN” control fully clockwise.

(4) Move the “TILT” switch “UP” wuntil the
“TILT INDICATOR” reads approximately half the
altitude, or until echoes of maximum range are
obtained.

(5) Adjust the “GAIN” control if noise and clut-
ter are present on the indicator tube.

(6) Remember that radar detects only to the
horizon, so that at low altitudes the range may be
shortened by the curvature of the earth.

(7) Compare the range and bearing of radar fixes
with your approximate position on the chart. Double
check to identify positively each fix in relation to
others.

c. NEARBY DETAIL.—This can be studied on the
indicator tube, using the shorter ranges.

(1) Place the “SEARCH-BEACON” switch on
“SEARCH.”

(2) Select the short radius to be studied and turn
the “RANGE NAUTICAL MILES” conttol until the
desired number of two-mile markers show on the
indicator,

(3) Turn the “GAIN” control to the right or
left to improve ground return and to reduce excessive
clutter.

(4) Adjust the antenna tilt so that the “TILT
INDICATOR?” reads approximately twice the altitude,
or until the pattern on the indicator tube fills the
screen evenly from the center out.

(5) At very low altitudes it may be necessary to
“TILT” the antenna “UP” to elimindte saturated return
on the indicator tube. (In this case the “TILT” switch
has the same effect as reducing “GAIN.”

(6) Compare the ground pattern as shown on the
indicator tube with your position on the charted
course.

d. DISTANT BEACONS.—These may be identified
by code number. They serve as check points for
navigating any course within their range. (Range is a
function of altitude because of the curvature of the
earth.)

Section [l
Paragraph 3

(1) Place the “SEARCH-BEACON” switch on
“BEACON.”

(2) Set the "RANGE NAUTICAL MILES” to 90
("BEACON ONLY”’) or 50.

(3) Turn the “GAIN” control clogkwise to its
maximum setting.

(4) Press the “TILT” switch up until the “TILT
INDICATOR” shows the antenna tilt at “BEACON.”

(5) Normally the four steps above should pro-
duce any beacons which are within range on the indi-
cator tube, It may be necessaty to “hunt” with the
antenna “TILT” switch to get maximum return from
a distant beacon. Tilt the antenna down a little at a
time, watching the indicator tube for beacon traces.

e. NEARBY BEACONS.—These are helpful for
“homing” or for checking position or drift angle. Re-
member that they have a “cone of silence” above them
like a radio beacon. If it is important to follow a bea-
con all the way in, it must be done at low altitude.
The “cone of silence” extends outward. The greater
the altitude, the greater the radius of “silence” where
a beacon cannot be observed. (It amounts to roughly
a mile for each thousand of feet in altitude.)

(1) Place the “SEARCH-BEACON” switch on
“BEACON.”

(2) Set the “RANGE NAUTICAL MILES” to the
selected range.

(3) Turn the “"GAIN” control fully clockwise.

(4) Move the “TILT” switch up until the “TILT
INDICATOR” shows the antenna tilt at “BEACON.”

(5) It may be necessary to tilt the antenna down
slightly, more nearly in the direction of the beacon.
Do this by pressing the “TILT” switch down a little at
a time, watching the indicator tube until beacon traces
are observed.

f. ESTIMATING DISTANCE FROM THE EARTH.
—The nature of radar places the nearest echo toward
the center of the indicator tube. The nearest echo is
always from the ground directly under the plane, so
that the distance to the earth in nautical miles can
be easily read.

(1) Place the “SEARCH-BEACON” switch on
“SEARCH.”

(2) Turn the “GAIN” control clockwise to its
maximum setting, or until ground echoes are strong
enough for sharp contrast.

(3) Press the “TILT” switch down until the
“TILT INDICATOR?” reads at least double the altitude.

(4) Set the “RANGE NAUTICAL MILES”
to 1(4.,’

(5) Read the indicator tube. The distance from
the bright trace nearest the center to the first range
mark is two nautical miles. The distance from this same
bright trace to the first ground signal is your height.
Read it in relation to the range mark which is two
miles (12,000 feet).
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4. CORRECTIVE MEASURES.

In the course of operation Radio Set AN/APS-10
may fail to give adequate performance for one reason
or another. There are some symptoms of bad adjust-
ment and inferior performance which can be identi-
fied easily. They can be corrected quickly in flight as
soon as the trouble is recognized.

a, ONE-WAY LOOKING.

(1) The indicator shows only what is ahead of
the plane or what is behind it. This is caused by the
plane tipping forward or back.

(2) Adjust Control Box C-226/APS-10 until the
antenna is in proper relation to the ground. The an-
tenna should revolve in a circle which is level with
the surfacé of the earth (refer to sec. V, par 6d).

b. LOPSIDED VIEW,

(1) One side of the indicator tube shows up
better than the other. This is caused by dipping either
wing of the plane.

(2) This is unavoidable when banking for a turn.
However, if it happens in even flight, the pilot can
trim the plane and correct the trouble.

¢. SIZE OF PATTERN.

(1) Often the fixes which apparently should
make large patterns on the indicator turn out to be
smaller and vice versa. Radar detects patterns dif-
ferently than a map or camera shows them.

(2) Experience alone can compensate for this
peculiarity of radar. However, the operator can cross
check and verify the fixes seen on the indicator tube.

d. TARGET HIDE-AND-SEEK.

(1) A husky echo may show up on the edge of
the indicator tube, then fade out as the plane ap-
proaches it. This is caused by the pattern the radar
beam makes on the earth,

(2) Usually, tilting the antenna down a little will
pick up the lost signal. Then follow the signal in by
tilting the antenna more nearly in the direction of
the fix.

e. NEAR-SIGHTEDNESS.

(1) Sometimes short-range objects show up well
on the indicator tube, but distant objects are weak or
do not show at all. This is probably a sign that the
antenna is set for nearby looking.

RESTRICTED
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(2) Push the antenna “TILT” switch up. Raise
the antenna a little at a time until distant targets ap-
pear. Watch the “TILT INDICATOR.” Do not let
it read less than half the altitude,

f- FAR-SIGHTEDNESS.

(1) Distant objects may be seen on the indicator
tube when nearby do not show up well. This is just
the opposite of near-sightedness.

(2) Push the antenna “TILT” switch “DOWN,”
pointing the beam lower to cover nearby areas. The
“TILT INDICATOR” will read more than the altitude
for detailed study of short ranges.

g. DISAPPEARING BEACONS.

(1) On beacon operation the signal may disappear
as it is approached. This is caused by the shape of the
beacon beam. Radar beacons have a “cone of silence”
above them like radio beacons.

(2) If it is important to follow a beacon in, it is
necessary to fly lower. The greater the altitude, the
wider the “cone of silence” where the beacon cannot
be seen.

b. LIGHT BLINDNESS.

(1) When flying at night a bright indicator tube
will interfere with dark adaptation because the tube
may be brighter than the objects the operator may
want to see from the plane.

(2) Turn the “BRILLIANCE” knob to the left
until the echoes are barely visible. This reduces only
the brightness of each signal, not the number of sig-
nals on the tube (refer to pat. 4, this section).

i, POINT OF VIEW.

(1) A familiar fix may look different when ap-
proached from a new angle. Radar echoes depend on
the aspect of the target as well as the size.

(2) There is no remedy for this condition except
previous knowledge of the fact. If the operator realizes
it, he will be prepared to confirm the bearing and
range of an anticipated fix.

j. PANACEA.

(1) If Radio Set AN/APS-10 fails to function, it
can be caused by misalignment somewhere along the
circuits,

(2) Occasionally a fresh start will correct this.
Turn the “POWER” switch “OFF,” then turn it “ON”
again and wait until the set warms up.

3-2 RESTRICTED
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SECTION 1V

EMERGENCY OPERATION AND REPAIR

1. EMERGENCY OPERATION.
Radar Set AN/APS-10 has no provisions for emer-

gency operation.

2. EMERGENCY REPAIR.

The following table is designed to effect quick re-
pairs of the equipment if it should become inopera-
tive during flight. If these simple remedies for trouble
fail to bring results, try jarring the unit giving trouble.
This will often correct temporarily a shorting tube or

bad connection.

Fault

Remedy

Entire system dead

Replace fuses in aircraft fuse
box.

Check cables and connectors by
wiggling them to see wheth-
er system can be made to
operate, If an intermittently
open connection is found,
make an emergency splice if
time permits. If not, try to
wedge the cable so that a
temporary connection is
made.

Sections V-V

Fault

Remedy

Dial light on indicator does
not light

Blower on transmitter-
receiver or inside synchro-
nizer does not run

Signals are erratic

Sweep on indicator tube not
rotating

Replace rectifier power unit
fuse (115-volt a-c) located
in aircraft fuse box.

Replace bulb of light at top
of indicator.

Replace 27.5-volt d-c fuse lo-
cated in aircraft fuse box.

Check cables and connectors by
wiggling them to see wheth-
er connection can be made.
If an intermittently open con-
nection is found, make an
emergency splice if time
permits. If not, try to wedge
the cable so that a temporary
connection is made.

Replace 27.5-volt fuse located
in aircraft fuse box.

Check SPINNER ON - OFF
switch inside small hinged
door on synchronizer to see
if antenna is turned on.

SECTION V
SUPPLEMENTARY DATA

1. TWO-INDICATOR INSTALLATION.

. EQUIPMENT REQUIRED. —The following tables list additional equipment required with Radio
Set AN/APS-10 for an installation using two indicators.

(1) The following are the major components required.

Quantity
per Overall Dimensions Weight
Equipment Name of Unit Army Type Designation (Inches) (Pounds)
1 Indicator ID-99/APS-10 6¥5 x 8 x 131, 7.8
(with)
1 Mounting MT-294/APS-10 Lx7x12 0.3

(2) The following are the accessories required.

Quantity
ber Army-Navy Type
Equipment Name of Unit Designation Required Characteristics
1 Plug AN3100-24-20S To be used with three No. 16 and five No. 20 wires and
1 Plug AN3106-24-20P two Radio Frequency Cables RG-59/U.
2 Plug UG-85/U To be used with Radio Frequency Cable RG-59/U.
2 Coupling Nut AN3054-16 For AN3106-24-( ) series of connectors.
2 Flexible Conduit Ferrule AN3052-10 For AN3106-24 connector and %-inch flexible conduit.
2 H.V Connectors UG-194/0 Dismantable, springloaded 4-kilovolt connector.
UG-195/U
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Required Characteristics

Quantity
per Army-Navy Type

Equipment Name of Unit Designation
'Bulk Supply H-V Cable

Bulk Supply Wire No. 12

Bulk Supply Wire No. 16

Bulk Supply Wire No. 18

Bulk Supply \Wirz No. 20

Bulk Supply Coaxial Cable RG-59/U

Bulk Supply 5/g-inch Flexible Conduit ANWW-C-561

4-kilovolt shielded cable

Stranded No. 12 wire with thermoplastic insulation.
Stranded No. 16 wire with thermoplastic insulation
Stranded No. 18 wire with thermoplastic insulation.
Stranded No. 20 wire with thermoplastic insulation.

b. PROCEDURE TO FOLLOW IF SECOND INDI-
CATOR ID-99/APS-10 IS USED.—Connect the cables
as outlined in section II, paragraph 1c, and make the
following additional connections.

(1) Connect cable Wg04 between the second indi-
cator and the rectifier power supply, inserting plug
P504 into jack J504 on the indicator, and plug P6O2
into jack J602 on the rectifier.

(2) Connect cable W805 between the second
indicator and the synchronizer, inserting plug P501
(AN3100-24-208) into jack J501 on the indicator, and
plug P403 (AN3106-24-20P) into jack J403 on the
synchronizer.

(3) Connect cable W809 between the two indica-
tors, inserting plug P503 (UG-85/U) into jack J503
on the operator’s indicator, and plug P502 (UG-85/U)
into jack J502 on the pilot’s indicator.

2. TUBE COMPLEMENT.

The tube complement of Radio Set AN/APS-10 is
as follows:

Stock No. JAN Number Quantity
2J42 Tube 42 1
2J3C45 Tube 3C45 1
2]1B3s Tube 1B35 1
2J6ALS Tube 6ALS 3
2J3B24 Tube JAN 3B24 2
2]21)21 Tube JAN 2D21 1
2)6AGS Tube JAN 6AGS 9
2J6AKS Tube JAN GAKS 11
2J6AS6 Tube JAN G6ASG. 1
2)6C4 Tube JAN 6C4 19
2J6X5GT Tube JAN 6XSGT (VT-126-B) | 4
2J725-A/B Tube 723-A/B 2
2]9006 Tube JAN %006 1
2)1B24 Tube 1B24 1
2JIN23A Tube 1N 23A (Crystal Rectifier) 2
2J1N23B Tube 1N 23B (Crystal Rectifier) 1
2VSFP7 Tube JAN SFP7 1
2J6V6GT Tube JAN 6V6GT (VT-107-A) 2
2)2X2 Tube JAN 2X2 (VT-119) 1
2J5R4GY Tube JAN 5R4GY 1
2J6Y6G Tube JAN 6Y6G (VT-168-A) 1
2J6SH7 Tube 6SH7GT/G 1
2JoC3/VR105 Tube 0C3/CR105 (VT-200) 1

3. GENERAL FUNCTIONS.

Radio Set AN/APS-10 will show ground character-
istics on search operation and coded signals on keacon

operation. By producing vital information under even
the worst flying conditions it will help a navigatcr
perform many of the functions which formerly re-
quired good visibility.

a. GROUND PAINTING.—By showing coastline
and recognizable ground features Radio Set AN/APS-
10 can help make landfall at the desired point when
visibility is poor.

6. DRIFT ANGLE.—Regardless of weather condi-
tions, the drift angle can be computed from radar
intelligence.

¢. GROUND SPEED.—Radio Set AN/APS-10
makes it possible to follow a track through darkness
or overcast and compute ground speed.

d. WIND DATA.—With information obtained from
the Radio Set, the operator can check wind velocity
and direction without leaving the course.

¢. BEACON HOMING.—Radio Set AN/APS-10
is equipped to give range and bearing of radar beacons,
making it simple to “home” or navigate by coded
beacon signals anywhere within their range.

f. DISTANCE FROM GROUND.—The very nature
of radar makes it possible to interpolate the distance
to the nearest ground under the plane.

g. SPOT A FIX.—Many of the navigating functions
which are possible with visible fixes may now be done
with the radio set through 10/10 clouds and at night.
Constant practice, even when radar assistance is not
needed, is recommended.

NAVIGATING WITH AN/APS’IO

AN /APS-10 ALWAYS GIVES

SLANT RANGE

SLANT RANGE
15,132 MILES

ALTITUDE |
12,000F | SLANT RANGE
2.236 MILES

|\

lFTE—x—— 5 MILES

1

Figure 5-1. Slant Range
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Not available at time of publication.

Figure 5-6. Antenna Assembly AS-154/APS-10—Installation Drawing
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CLEARANCES ON SIDES AND TOP OF UNIT
AS SHOWN MUST BE MAINTAINED FOR
PROPER OPERATION OF SHOCK MOUNT,
REMOVAL - OF UNIT FROM SHOCK MOUNTING

SHOCK MOUNT BAND—\ AND  VENTILATION
N

35" \PPROX:

EXT BLOWER MOTOR , WAE  GUIDE OUTLET ~HOUSING n .
CONNECTOR -

AN- 3102 i25-35

"

e gMINR ]
5"
Iﬁ—— . . " &
K T o T

E— ;/ /

AN-3102 - 24- 21P
AMPHENOL POWER
CONNECTOR

Section V

CLAMPS OPEN TO RELEASE
BAND PRESSURE ON CIRCULAR.
HOUSING FOR REMOWAL OF
TRANSMITTER RECEIVER

RT- 69/APS-10.

CLAMP MAY BE DISENGAGED
TO ALLOW BAND ENDS 70
BE SEPARATED FOR REMOVAL
OF UNIT VERTICALLY

< T

FLEXIBLE TRANSMISSION
LINE. THIS LINE MUST NOT \on ) A0,
BE BENT IN A RADIUS L

THAN 5" IN THE NARROW ’ AL
SECTION. ( S
NO BENDING IS PE

IN THE WIDE SECTION. — Z.

W

LFEFE TRIGGER

|
l \SHOCK MOUNTING WNT- 292/APS-10 INCLUDES BASE, -
1

[ s§ ' ‘ / L |
_ ) MOUNTING BANDS, BLOWER, AND DEFLEGTOR, re 155 ;
r Y WAVE SELECTOR SHOCK MOUNTNG MT. 292/APS-10 SHOULD BE MOUNTED TO A FLAT I
SURFACE WHICH IS WITHIN 10 DEGREES OF HORIZONTAL AT NORMAL
TEST FLIGHT ATTITUDE OF PLANE.
SCHRADER VALVE 6 OF QLEARANGE REQURED | » 1" " MOUNTING IS HELD TO FLAT SURFACE WITH SIX 14" BOLTS OR MAGHINE
*2682 13 HIGH FOR REMOVING TRANSMITTER' , '8 ‘ al SCREWS
RECEIVER RT- 69/APS-10 ’ F —b—
FROM SHOCK MOUNTING | !
MT-292/AP5-10 (MAY ALSO | 7"
BE REMOVED VERTICALLY) . ]
e
|
| 2 ‘ : |
—e1+— +—~ - /?7
| ! % oa.
i 6 HOLES
Ny J
~e
n
!
APPROX. WEIGHT OF
\ TRANSMITTER- RECEIVER
. (% vt ] RT-69/APS-10 46 Lps
]APPROX WEIGHT OF MOUNTING
. : MOUNTING DHAGRAM MT- 292/APS -10
% 4 _1Bs.

Figure 5-7. Transmitter-Receiver RT-69/APS-10—Installation Drawing
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SHOCK MOUNTING AND TRANSMITTER- RECEIVER MAY BE HUNG UPSIDE DOWN
FROM FLAT HORIZONTAL SURFACE IF SHOCK MOUNTING BUTTONS ARE
REVERSED AS SHOWN BELOW.

INSIDE OF SHOCK
MOUNTING BASE

[

1

SHOCK MOUNTING _X2_
BUTTON REVERSED N\
AND MOUNTED FROM St=——3
INSIDE OF BASE

Figure 5-8. Procedure for Reversing Shock Buitons on
Transmitter-Receiver Mounting

INDICATOR MAY BE SUSPENDED UPSIDE DOWN
FROM HORIZONTAL SURFACE IF THE THREE
SHOCK MOUNTING BUTTONS ARE REVERSED
AS SHOWN BELOW, AND SPACERS ADDED AS
SHOWN. THE DIAL AT THE FACE OF THE GATHODE—
RAY TUBE MAY BE ROTATED |80 DEGREES.

1 FRONT BUTTONS REAR BUTTON

SPAGERS OR ,:%,

WASHERS ~ ———_|
-~ 3
SDAM X3 TK

3 THICK x & p1am.
SPACER OR WASHERS
IN ADDITION TO

g EXISTING SPACER

Figure 5-9. Procedure for Reversing Shock Buftons on
Indicator Mounting
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MAX. HEGHY OF INDIGATOR
/ N RAISED POSITION

-

e
3

MOUNTING FLAT

I

\TE|
MT 204/APS-10 i

e 65

INDICATOR 1D- 98/APS - 10

AT TACHES TO MOUNTING PLATE
BY 3 SNAP SLIDE FASTENERS.

)
i 3 a ¥
[ a— irs
MOUNTING PLATE SHOULD BE SEGURED
TO A HORIZONTAL SURFACE IN THE
PLANE WITH 310 MACHINE SCREWS
2 (.221) DIAM. 3 HOLES
VISOR MX-238/APS-10
' INSTALLED ON' INDICATOR
o R S &
o

&
*3

i_Lq;

MOUNTING  DIAGRAM

[PLE—

{

) S

OONNEGTOR  AN-3106-24- 20P
ON END OF 2 FOOT
LENGTH OF FLEXIBLE CABLE

CLEARANCE AS SHOWN SHOULD BE
PROVIDED TO ALLOW PROPER OPERATION OF
SHOCK MOUNTING AND ADJUSTING OF CONTROLS

._D‘I::r K)E'm RAISED POSTION THUMB WHEEL FOR
| FOCUS  CONTROL.
1
[ Q iy
oA Iy
| D AN / 8las
| BRILLIANCE % //
! S
i l( —4 iy %
3 | A
2 | EAGH SIDE @
]
TS T
e |
©

! 4
I @

| /Xl/////
|

i

e e ——

HIGH VOLTAGE CONNECTOR
ON END OF 2FT LENGTH
OF FLEXIBLE CABLE.

APPROX. WEIGHT OF
MOUNTING AND INDICATOR
8.1 LBS.

Figure 5-10. Indicator 1D-

99/APS-10 Installation Drawing
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__________ — GLZ ! THESE ANGLES MAY BE REMOVED L 7" |
1 Tyg ‘ WHEN UNIT IS MOUNTED IN THIS = aﬁ
POSITION AND GLEARANGE MAY
- THEN BE MEASURED TO HERE. I——l'
,——~—————~——4—-——~-—-~——————-—————-———;]*ﬁr =3 ~ £ L
| 1
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| { % \\/ 2
Kl N | L A
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| DOWN \ ) e ]
! — ' — J
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| ! —
g | | ‘ @
| 25 || ! i
| ’
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{ SEARCH "90 , . !
| 4 BEAGON : ‘ !
i ONLY . ‘ [ .
« | RANGE : | I e h y
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: v | | - n
] . \ L | 7| -
\. S , L APPROX. '
jﬂ ' [ RO |\
el gty g g goniieion o goufpungiyfive iy dipndipin oo depltelledinlival J I | (e e R e —E = — —
4 SNAP FASTENERS HOLD ~—2 5 g
SYNGHRONIZER TO MOUNT j‘r"%' 'COVER ,N4E XTENDED SEE NOTE |18 °z
——————————————————— = POSITION N
MINIMUM DIST. REQUIRED
1 ! TO REMOVE PLUGS.
l" | N7 7Y e 7 = r
i "z | ”%\ MOUNTING MT -293/APS-10
" 128 BOLTS TO PLANE WITH 6%*g/32
DO NOT MOUNT GLOSER THAN t, FROM OBJEGTS . 8 MACHINE SCREWS. MOUNTING
ON SIDES OR TOP TO ALLOW FOR SHOCK MOUNTING MOVEMENT |4-£'7 PLATE SHOULD BE SEGURED TO SURFAGE
AND VENTIL ATION. OISTANGE BETWEEN GENTERS WHICH 1S WITHIN 10° OF HORIZONTAL
- A HT ATTITUDE.
OF MOUNTING HOLES. IN NORMAL FLIG
.
n S 5 0
}
NOTE |I.
ON S TO INSURE PROPER
@rower ‘ole OPERATION OF SHOCK
OFF . © MOUNT, IT IS NECESSARY
® S THAT CABLES CONNEGTING
SAIN i [g ﬂ 1 TO THIS UNIT BE AS
uP FLEXIBLE AS POSSIBLE
o p AND DRESSED SO THAT %
DOwN NO EXCESS PRESSURE IS ‘“&
25 N N \)‘ EXERTED ON THE UNIT 3z IF SYNGHRONIZER IS MOUNTED ON
SEARCH =80 HORIZONTAL TO OVERLOAD THE SHOCK MOUNTING DIAGRAM TABLE WITH PANEL HORIZONTAL,
4 sEacow| SURFACE .. MOUNTS. UNOER NORMAL GLEARANGE HOLE THRU TABLE AS
EACON  RANGE. a GONDITIONS OF LOADING, THE SHOWN MUST BE ALLOWED.
DA RAUTICAL MICES DISTANCE BETWEEN THE RUBBER
BUMPER OF THE SHOCK MOUNT
— = D— ALTERNATE METHOD FOR MOUNTING e AND THE BUFFER WASHER APPROX. WEIGHT OF
o o SYNGHRONIZER WITH PANEL SHOULD BE (/8" SYNGHRONIZER AND
ERTICAL.
@ o © é@ MOUNTING 13.6 LBS.
TOP- VIEW
SIDE - VIEW
Figure 5-11. Synchronizer SN-17 /APS-10—linstallation Drawing _
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DO NOT MOUNT UNIT CLOSER THAN
2" FROM OBJECTS ON SIDES OR TOP
TO ALLOW FOR SHOCK MOUNTING
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MOVEMENT & VENTILATION. ————— e — —
IF REMOVAL OF COVER IS
» REQUIRED WLTH UNIT IN .
o2 PLACE, 8" CLEARANCE ABOVE 19 '3 APPROX.
N TOP OF UNIT MUST BE K *
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\ MOUNTING MT-295/APS-10 BOLTS 4 SNAP FASTENERS HOLD UNIT
TO PLANE WITH 6 ¥10/24 TO MOUNTING MT- 295/APS-10
MACHINE SCREWS. :

MOUNTING PLATE SHOULD BE
SECURED TO A SURFAGCE WHICH

IS WITHIN 10° OF HORIZONTAL
IN NORMAL FLIGHT ATTITUDE. — %_ |
221"DIA.
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1
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-
TI:
MOUNTING DIAGRAM
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- N N D
N — b
) o/ /™ b
" APPROX.
J603 J601 J602

<-

TEST JACKS FOR CHECKING
VOLTAGES OF RECTIFIER
POWER UNIT LOCATED BE -
HIND THIS GOVER PLATE.
INSTALL UNIT SO THAT
THIS IS EASILY AGGESSIBLE
FOR DAILY VOLTAGE CHEGK.

APPROX. WEIGHT OF
RECTIFIER POWER UNIT
AND MOUNTING 22.8 LBS.

Figure 5-12. Rectifier Pawer Unit PP-111/APS-10—Installation Drawing
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WHEN USED WITH SINGLE
INDICATOR [ D-93/APS-I0,
UNUSED JAGK MUST HAVE
RUBBER CLOSING PLUG
INSERTED TO PROTECT

HIGH VOLTAGE JACK FROM
ARG OVER AT HIGH ALTITUDES
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1935 (# IODRILL )
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ADAPTER NO.3071X
S.S.WHITE DENTAL MFG.CO.

$ -24NS-3 THD. FOR
SS WHITE FLEXIBLE CABLE
NO. 3279 YA

Figure 5-13. Conirol Box C-226/APS-10—Installation Drawing
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Figure 5-14. Antenna Assembly AS-154/APS-10—Simplified
Instailation Drawing
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