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WARNING 

Be careful when working on the 115-volt ac line connections. 

SERIOUS INJURY or DEATH may result from contact with these 

terminals. 

DON’T TAKE CHANCES! 

EXTREMELY DANGEROUS VOLTAGES EXIST IN THE FOLLOWING UNITS 

OF DIRECTION FINDER SET AN/TRD-15: 

INDICATOR, AZIMUTH IP-669/TRD ___--_-------- 4,000 volts 

OSCILEOSCOP Mii 2UB (2 eee ee 2,900 volts 
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WARNING 

RADIATION HAZARD 

STO—-RW—-2 

Co 60 

Ni 63 

Ra 226 

Tube types OB2WA used in this equipment contains radioactive 

material (para 1-5e and j). 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. 

Never place radioactive tubes in your pocket. 

Use extreme care not to break radioactive tubes while handling 

them. 

Never remove radioactive tubes from cartons until ready to use 

them. 

Refer to paragraph 5-1 on handling, storage, and disposal of radio- 

active material. 
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CHAPTER 1 

INTRODUCTION 

Section I. 

1-1. Scope 

a. This manual describes Direction Finder 

Set AN/TRD-15 (fig. 1-1) and covers its in- 
stallation, operation, and operator’s mainte- 

nance. It includes operation under usual and 
unusual conditions, cleaning and inspection 

of the equipment, and replacement of parts 
available to operator’s maintenance. 

b. The maintenance allocation chart (MAC) 

is in TM 11-5825-231-25. 

1-2. Index of Publications 

Refer to the latest issue of DA Pam 310-4 

to determine whether there are new editions, 

. changes, or additional publications pertain- 
ing to the equipment. DA Pam 310-4 is an 
index of current technical manuals, techni- 

cal bulletins, supply manuals (types 7, 8, and 
9), supply bulletins, lubrication orders, and 
modification work orders that are available 

through publications supply channels. The 
index lists the individual parts (-10, -20, -35P, 

etc.) and the latest changes to and revisions 
of each equipment publication. 

Section Il. 

1-4. Purpose and Use 

a. Direction Finder Set AN/TRD-15 is a 
dual console radio direction finder which op- 
erates in the frequency range of 1.5 to 20 
megacycles (mc). 

b. The primary function of the system is to 
obtain hearing information of communica- 
tions signals picked up by the antenna array. 
This information is displayed on a continu- 
ously sensed cathod ray tube. Functionally, 
the two consoles are identical and can be used 
for direction finding on different signals 
simultaneously. The No. 1 receiver in each 

console is always required for direction find- 

GENERAL 

1-3. Forms and Records 

a. Reports of Maintenance and Unsatisfac- 

tory Equipment. Use equipment forms and 
records in accordance with instructions in 

TM 38-750. 

b. Report of Damaged or Improper Ship- 
ment. Fill out and forward DD Form 6 (Re- 

port of Damaged or Improper Shipment) as 
prescribed in AR 700-58 (Army), NAVSANDA 

Publication 378 (Navy), and AFR 71-4 (Air 

Force). 

c. Reporting of Equipment Manual Im- 

provements. The direct reporting of errors, 

omissions, and recommendations for improv- 

ing this manual by the individual user is au- 

thorized and encouraged. DA Form 2028 

(Recommended Changes to DA Publications) 
will be used for reporting these improvements. 
This form will be completed using pencil, pen, 

or typewriter and forwarded direct to Com- 
manding General, U. S. Army Electronics 
Command, ATTN: AMSEL-MR-(NMP)-MA, 
Fort Monmouth, N. J. 07703. 

DESCRIPTION AND DATA 

ing. If the signal is frequently modulated, 
both receivers are required. 

c. Signal monitoring can be done with any 

one of four receivers. The No. 1 receiver can 
use either antenna for monitoring and has 
a speaker for listening. The No. 2 receiver 
uses the monitor antenna and requires a 
headset for listening. Simultaneous direction 

finding and monitoring can be accomplished 
with either console, provided the signal is not 
frequency modulated. 

d. The block diagram of figure 1-2 illus- 
trates the usage of the AN/TRD-15. As shown, 
the primary console is receiving an amplitude- 
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modulated (am) signal and the secondary 
console a frequency modulated (fm) signal. 

e. The primary and secondary consoles dif- 
fer physically in that different alternating 
current (ac) input panels are used and that 
the following components are contained in 

the primary console only. 

(1) Oscilloscope 120B (Hewlett-Packard). 

(2) 

(3) 

(4) 

(5) 

Amplifier, Electronic Control] AM- 

3545/TRD. 

Drive, Goniometer-Rotary Coupler 

TG-126/TRD. 

Antenna input panel. 

Panel, Power Distribution SB-1747/ 

TRD. 
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1-5. Technical Characteristics 

a. System. 

Frequency range! ______ 1.5 to 20 mc. 

Bearing sensitivity! _.._.The maximum field in- 

tensity required for a 

threshold bearing is as 

specified below when the 

system is set up as a 

150-foot antenna array. 

Freq mc Field strength uv/meter 

1.5 9.0 

3.0 320 

5.0 1.5 

7.0 1:5 

10.0 1.0 

12.0 15 

15.0 3.0 

20.0 3.0 

Pincers Instantaneous visual, one- 

half propeller, con- 

tinuously sensed. 

Bearing accuracy _____- ave. 

Input power ______-____ 115/230 volts, 50/60 cycles, 

2,000 watts total power. 

See TM 11-5820-358-10 

Bearing indiation 

b. Receiver. 

c. Antenna System. 

Ditantennar nese os-- ee 25 top-loaded vertical 

monopoles approxi- 

mately 30 feet high. 

The diameter of the 

antenna array is 150 

feet minimum and 300 

feet maximum. 

po aa et Identical to one of the 

af antennas. 

BA vt Ne ae Each monopole is pro- 

vided with a 10-foot 

square wire mesh 
counterpoise for uni- 

form ground 

conductivity. 

ES ak ae Na a a All antennas (including 

monitor) are connected 

to system. through 

CG-92G/U 110 ft or the 

combination of both the 

CG-92G/U 110 ft and 

CG-92G/U 75 ft. 

d. Oscilloscope 120B. 

Sweep range __________ One usec/centimeter (cm) 

to at least 0.4 sec/cm. 

Fifteen calibrated 

Monitor antenna 

Counterpoise 

Vertical amplifier: 

Se rae oes i De coupled: dc to 450 ke. Bandwidth 

Sensitivity 

Sweeps accurate to 

within +5%,ina 

1,2,5,10—sequence, from 

5 usec/cm to 200ms/cm. 

Vernier control permits 
continuous adjustment 

of sweep time between 

calibrated steps, and 

extends the 200 ms/cm 

to at least 0.5 sec/cm. 

Ac coupled: 2 cps to 

450 kc. Bandwidth is at 
least 450 ke regardless 

of sensitivity setting. 

afte SL enue 10 millivolts/cm to 100 

Horizontal amplifier: 

2s See eee De coupled: dc to 300 kc. Bandwidth 

Sensitivity 

Warning: 

tive material: 

Item 

6627/0B2WA 

6627/0B2WA 

6627/0B2WA 

5651WA 

5651WA 

volts°cm. Four calibrated 

steps with attenuator 

accuracy of +3%, 10 

mv/cm, 100 mv/cm, 1 

volt/em, and 10 volts/cm. 
Vernier permits con- 

tinuous adjustment of 

sensitivity between steps, 

and extends 10-volt/em 

step to at least 100 

volts/cm. 

Ac coupled: 2 cps to 300 

kc. Bandwidth is at least 

300 ke regardless of 

attenuator setting. 

gy Ue Bee eh O.1 volt /em to 100 volts/ 

cm. Three calibrated 

steps, accurate within 

+5%, 0.1 volt/cm, 1 

volt/cm, and 10 volts/ 

cm. Vernier permits 

continuous adjustment 

of sensitivity between 

steps and extends 10- 

volt/em step to at least 
100 volts/cm. 

Biel EOlpieirds. Tees 115 or 230 volts +10%, 50 

to 1,000 cps, approxi- 

mately 95 watts. 

The items listed below contain radioac- 

Isotope 

Co 60 

Ni 63 

Ra 226 

Co 60 

Ra 226 

Quantity (microcuries) 

0.0067 

0.01-0.05 

0.45-0.055 

0.0067 

0.45-0-055 

1 The frequency range and sensitivity are dependent to some extent on the direction finder (df) antenna installation. See paragraph 2-7. 

1-4 



e. Indicator, Azimuth IP-669/TRD. 

POIINaAY PSS CORA es Visual on a 7-inch 

cathode ray tube. 

PIBTINO Os bebe. 2 Automatic. 

SLT SP a i ia uh 

STEW O bass \ page i eee et Read from a graduated 

scale (0° to 360°) in 

l-degree increments. 

Input power ___________ 115 volts, 50-60 cycles, 
single phase, 100 watts. 

f. Panel, Power Distribution SB-1747/TRD. 

Input requirements ____115 +10 volts, 230 +20 

volts, 50-60 cycles. 

Power output ______-_- 115 volts, 50-60 cycles, 

2,000 watts. 

g. Drive, Goniometer-Rotary Coupler TG- 

126/TRD and Coupler, Rotary Radiofrequency 

CU-1096/TRD. 

Frequency 22.222 -.5.<- 180 cycles. 

COG hoo ese 5,400 rpm, continuous 

duty. 

h. Amplifier, Electronic Control AM-3545/ 
TRD. 

mransiscors: >. 2-2... 10. 

Input power 115 volts ac, 50-60 cycles, 

requirements 900 va. 

i, Detector, Radiofrequency RF-159/TRD. 

Input power requirements: 

Filament) geo ee 6.4 volts ac, 5 amp. 

B+ supply ---------- 250 volts dc, 175 milli- 

amperes. 

0 as ale at eS 18. 

Ourpuyee es oe es Filtered, 90-cycle, filtered 

to remove harmonics. 

Phase of this signal is 

dependent upon the 

bearing of the rf signal 

being received. 

RCCUITICT a pitves 2 Si lke Germanium diode, IN270. 

Warning: The items listed below contain radioactive 

material: 

Item Isotope Quantity (microcuries) 

6627/0B2WA Co 60 0.0067 

6627 /0B2WA Ni 63 0.01-0.05 

6627/0B2WA Ra 226 0.4.5-0.055 

5651WA Co 60 0.0067 

5651WA Ra 226 0.4.5-0-055 

j. Power Supply PP-4482/TRD. 
Input power 

requirements 115 volts ac, 150 va. 

Power output ______--_- 6.4 volts ac, 6.2 amp; 

250 volts dc; 200 milli- 

amperes. 

“TELS OY Eee mk set Ee 4 
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1-6. Components of Direction Finder 
Set AN/TRD-15 

The components of Direction Finder Set 
AN/TRD-15 are listed in the basic issue items 

list (app II). 

1-7. Common Names 

To simplify the discussion which follows, 
common names will be substituted for full 
names and nomenclature. A complete tabula- 
tion is given below: 

Nomenclature Common Name 

Drive, Goniometer-Rotary Goniometer drive. 

Coupler TG-126/TRD. 

Goniometer, Electrical 

GO-42/TRD. 

Amplifier, Electronic 

Control AM-3545/TRD. 

Indicator, Azimuth 

IP-669/TRD. 

Detector, Radiofrequency 

RF-159/TRD. 

Network, Impedance 

Matching 

Base, Antenna MT-865/GR |_Antenna base. 

Goniometer. 

Control amplifier. 

Azimuth indicator. 

Detector. 

Antenna coupler. 

Receiver, Radio Receiver. 

R-725/URR 

Oscilloscope 120B __------- _ Oscilloscope. 

Antenna System Antenna. 

AN/TRA-32 

Antenna Loading Disk Loading disk. 

MX-1168/GR. 

Coupler, Rotary, Radio 

frequency CU-1096/TRD. 

Panel, Power Distribution 

Rotary coupler. 

Power panel. 

SB-1747/TRD. 

Direction Finder Set Df system. 

AN/TRD-15. 

Power supply Power supply. 

PP-4482/TRD. 

Radio Transmitter Target transmitter. 

T-279/UR. 

1-8. Description of Antenna System 
The antenna system consists of 26 individ- 

ual antennas (Antenna System AN/TRA-32). 
Each AN/TRA-32 consists of a vertical mono- 
pole antenna (Antenna Assembly AS-1882/ 
GR) mounted on a base (Base, Antenna MT- 

865/GR) centered on a 10-foot square wire 

mesh (Counterpoise, Antenna Group MX- 

1-5 
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4487/G) and supported by a set of guys (Guy 

Set OA-7908/G). 

a. Antenna Assembly AS-1882/GR (fig. 1-3). 

(1) Mast Section AT-445/GR is a %4-inch 

diameter steel tube (%-inch wall 

thickness, painted finish) approxi- 

ANTENNA 

mately 75 inches long. An internally 
threaded sleeve in the upper end of 

this section is used to attach the an- 
tenna loading disk. A locking lever 

at the lower end of this section is 
used to clamp the section to the sec- 
tion below. 

Figure 1-3. Antenna Assembly AS-1882/GR. 

1-6 



(2) 

(3) 

(4) 

(5) 

Mast Section AT-444/GR is similar 

to Mast Section AT-445/GR except 
that it is a %-inch diameter tube, 

approximately 100 inches long, and 
has a guy plate fastened to the upper 
end of the section. A locking lever at 
the lower end of this section is used 

to clamp the section to the section 
below. 

Mast Section AT-443/GR is similar 

to Mast Section AT-444/GR except 
that it is a 1-1/16-inch diameter steel 

tube, approximately 100 inches long, 
and has no guy plate. A locking lever 

at the lower end of the section is 
used to clamp the section to Mast 
Section AT-442/GR. 

Mast Section AT-442/GR is a 1%4- 
inch diameter steel tube (14-inch 
wall thickness), approximately 100 
inches long. The mast insulator is 

built into this mast section near its 
bottom. A ball at the lower end at- 

taches the mast socket in the mast 

base. In the removable cylindrical 
antenna coupler, located on the side 
of the mast insulator above the ball, 

are two terminating resistors and an 
antenna cable connector. A rubber 

hood protects the cylindical housing. 

Antenna Loading Disk MX-1168/GR 
(3/16-inch outside diameter tubing, 

0.028 inch wall thickness, painted 
finish) consists of four 514-foot loops 
which are arranged symmetrically 
about a common axis. The loading 
disk is mounted to the top of Mast 
Section AT-445/GR. The purpose of 
the loading disk is to improve sensi- 
tivity and balance in the low fre- 
quency range. The loading disk may 

TM 11-5825-231-10 

be collapsed for shipment or storage 

purposes. 

b. Base, Antenna MT-865/GR (fig. 1-5). 

Base, Antenna MT-865/GR is a 2-foot square 

wooden platform with a socket for the mast 
ball. A cutaway portion of the socket allows 
the mast to be lowered to a horizontal posi- 
tion. In addition, there are three screws on 

the socket for adjusting the mast vertically. 
Two pins are provided, one to lock the ball in 
the socket, the other to keep the mast verti- 
cal. In the platform, four holes are provided 
through which oval-head steel stakes are 
driven to anchor the base to the ground. One 
guy plate for attaching the adjacent antenna 
guy is secured to the base. 

c. Guy Set OA-7908/G (fig. 1-4). The guy 

set includes three 30-foot wire guys, four Guy 
Stakes GP-111/G, two ground straps, two 
locating pins, and five Stakes GP-2 for anchor- 

ing the antenna base. 

d. Counterpoise, Antenna Group MX-4487/G 
(fig. 1-5). The antenna counterpoise system 

assures uniform ground conductivity for all 
25 antennas of the quasi-doppler array and 

the monitor antenna. The system is composed 
of 26 individual sections, one for each antenna 
of the array. Each counterpoise is approxi- 
mately 10 feet square when unfolded and con- 
sists of nine sections of mesh made of 12-gage, 
stranded, tinned copper wire. Each counter- 
poise has two wooden rods at either end, four 

in all. The nine sections are joined to one 
another by strips of tinned copper braid. The 
counterpoise is anchored to the ground by 
metal clamps which fit over the wooden rods. 
The counterpoise is grounded by driving the 
ground rod into the ground next to the con- 

nection provided on the counterpoise and 
connecting the two by means of the screw 

provided. 
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Figure 1-4. Guy Set OA-7908/G. 
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1-9. Primary and Secondary Consoles 
(fig. 1-1) 

The consoles are functionally the same and 
each contains an azimuth indicator, a detec- 

tor, a power supply, and two receivers mounted 

in identical cabinets. The receivers in each 

console are referred to as receiver No. 1 and 

receiver No. 2. In addition, the primary con- 
sole contains the power panel, oscilloscope, 

goniometer drive, control amplifier, antenna 
input panel (fig. 1-12), ac primary panel, and 

monitor panel. The secondary console con- 

tains the ac secondary panel (fig. 1-13) which 

connects to the ac primary panel to obtain 
power. 

1-10. Electrical Equipment Cabinet 
a. The electrical equipment for each con- 

sole is housed in two reinforced aluminum 
cabinets (fig. 1-1). The dimensions of the 
primary and secondary cabinets are identical, 
approximately 54 inches high, 40 inches wide, 
and 27 inches deep. 

b. To permit access to all units for cable 

installation and servicing, two doors are pro- 
vided on the rear of the cabinet; also, the 

two side panels have been designed for quick 

removal. Both the rear doors and the side 
panels are provided with air vents to increase 
cooling. 

c. Each cabinet contains nine pairs of rails 
for mounting units of the df systems. All nine 
pairs are used in the primary cabinet; only 
five pairs are used in the secondary cabinet. 
Stops are located on each rail to prevent 
Strain on the unit front panels. 

d. Connections from the antenna system 
are made to the antenna input panel located 
on the back of the primary cabinet (fig. 1-12). 

e. All units are installed from the front in 
the openings provided for this purpose. 

f. Each cabinet contains a _ retractable 
drawer for use as a writing table for the op- 
erator. To remove the drawer, proceed as fol- 
lows. 

(1) Loosen the knob handles by rotating 
counterclockwise. 

(2) Grasp the two knob handles and 
Slide toward center of drawer; then 

pull out and up on the drawer at 

the same time (the drawer is stored 

in the cabinet at approx a 45° angle). 

(3) Lower the drawer until it snaps into 

place. 

1-11. Description of Goniometer Drive 
The goniometer drive (fig. 1-6) includes a 

drive motor, a rotary coupler, a magnetic syne 
pulse generator, and two goniometers. The 
rotary coupler and one goniometer are driven 

directly. The other goniometer and the sync 
pulse generator are driven by a toothed pulley 

and timing belt arrangement. The assembly 
mounts on a chassis 12-1/16 inches wide by 
17-3/16 inches long, with a standard rack 
mounting panel 19 inches wide by 10% inches 
high. The goniometer drive is mounted at the 
bottom of the primary cabinet. Support rails 
enable the unit to be pulled forward to permit 
the goniometer or belt to be changed or orien- 
tation adjustments to be made. 

a. Drive Assembly. The drive assembly con- 
sists of a motor, two goniometer housings, 
and a drive belt. The housings are of alumi- 
num castings, primed and painted. The motor 
is a synchronous induction type which oper- 

ates on 115 volts and 180 cycles and rotates 
at 5,400 revolutions per minute (rpm). It is 
approximately 3% inches in diameter and 
7% inches long. 

b. Rotary Coupler. The rotary coupler is 
circular and includes 25 jacks equally spaced 
around its outer circumference. The antenna 
signals are coaxially coupled to the rotary 
coupler through the connectors located on the 
rear of the primary console. The impedance 
is 50 ohms input and 100 ohms output. The 
rotary coupler is 5% inches long by 6% inches 
in diameter. It is made of aluminum and is 
primed and painted. 

c. Chassis. The goniometer drive chassis 
also contains the coaxial relays for switching 
the signal in the various modes of the df 
system. 

d. Goniometers. The goniometers are cylin- 
drical units which are end mounted and have 
one flat side which serves as a backplate for 
connectors. Mounted on the end of the rotor 



shaft is a constant velocity flexible coupling. 

The primary goniometer coupling is attached 
with setscrews to the drive motor. The secon- 

dary goniometer coupling is attached with 
setscrews to a jackshaft..The drive motor 

shaft and jackshaft are fitted with toothed 
pulleys. The drive belt is a timing belt which 

provides a means for rotating the secondary 

Figure 1-6. Drive, Goniometer-Rotary Coupler TG-126/TRD. 

TM 11-5825-231-10 

goniometer in synchrony with the motor 
shaft, and also drives the sync-pulse generator 
affixed to the other end of the jackshaft. In- 

ternally, the goniometer contains two stator 
windings: a rotating armature with a rotor 
winding and a rotary transformer winding. 
Each unit is 5% inches high, by 4% inches 
wide, by 8% inches long. 

1-11 
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1-12. Description of Receiver 

a. Receiver, Radio R-725/URR (fig. 1-7) is 
a modified R-390A/URR which is covered in 

TM 11-5820-358-10. 

b. The modification consists of changing 
the intermediate frequency (IF) strip and 

adding a transformer. 

c. The new IF strip is a direct replacement 
for the one used in the R-390A/URR. Both 

the physical dimensions and the external 

cable connections remain unchanged. The 
new IF strip utilizes an electrical filter to re- 
duce phase error. 

d. The transformer is used to isolate the 

filament of the local oscillator, and the fila- 

ment is biased to eliminate heater-to-cathode 

leakage. Thus, the system hum is consider- 
ably reduced. 

1-13. Description of Azimuth Indicator 

a. Indicator, Azimuth IP-669/TRD (fig. 1-8) 

consists of a chassis 17 by 17 inches with a 
standard rack mounting control panel 19 
inches wide by 10% inches high, complete 
with 10 tubes including a 7-inch cathode ray 
tube. The operating controls, power control 

switches, and alidade scale assembly are 

mounted on the front panel. Handles are pro- 
vided on the front panel to facilitate removal 

of the indicator for servicing. 

b. The indicator is provided with an alidade 
and a lighted azimuth scale around the 7-inch 

cathode ray tube. Etched crosshairs on the 
rotatable alidade aid user in reading the bear- 
ings. The alidade assembly permits accurate 
bearing determination to be read from the 

propeller-shaped visual display. A viewing 

hood and adapter (fig. 1-19) are used under 

adverse lighting conditions. 

"1TM5825-231-10-8 | 

Figure 1-7. Receiver, Radio R-725/URR. 
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™M5825~—-231-10-9 

Figure 1-8. Indicator, Azimuth IP-669/TRD. 

1-14. Description of Power Panel 

a. The power panel (fig. 1-9) acts as a con- 
trol and distribution point for the power fed 
from a commercial source or a mobile power 

unit to the console. The power panel contains 

an autotransformer with a voltage control 
for adjusting the output voltage to 115 volts 
when the input voltage is between 105 and 
125 volts or 210 and 250 volts. A line fre- 
quency meter, an output voltmeter, two cir- 
cuit breakers, an input switch, and a switch 

for applying the load are located on the front 
panel. Two input connectors, one 115 volt and 
one 230 volt ac, and three output connectors 
are provided on the back of the chassis. 

b. The power panel is 10% inches high, 934 
inches deep, and 19 inches wide. 

1-15. Description of Power Supply 

a. Power Supply PP-4482/TRD (fig. 1-10) 
consists of a standard 19-inch by 7-inch panel 
and chassis. 

b. The power supply contains four tubes, a 

transformer, and various associated compon- 
ents for rectification of the ac input and regu- 

lation of the direct current (dc) voltage. 

These components are mounted on the 
chassis. The POWER switch and line fuse are 

located on the front panel. 

1-16. Description of Detector 

a. Detector, Radiofrequency RF-159/TRD 
(fig. 1-11) is a narrow-band, high-gain device 
consisting of a standard 19-inch panel 
mounted on a chassis, 8% inches high by 
20% inches long by 19 inches wide. 

b. The detector consists of 18 tubes mounted 
on the chassis with their associated compon- 
ents. 

c. The detector receives the 455-kilocycle 
(kc) IF signal from the receiver (both re- 

ceivers when system is in the 2 RCVR mode 
of operation) and extracts the bearing infor- 
mation. This information is then routed to 
the azimuth indicator for the visual presen- 
tation. 

d. The loudspeaker mounted on the front 
panel supplies the audio for the system. The 
loudspeaker receives its input from receiver 

No. 1 through the AUDIO INPUT jack, lo- 

cated at the rear of the chassis. 

1-13 
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Figure 1-10. Power Supply PP-4482/TRD. 
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Figure 1-11. Detector, Radiofrequency RF-159/TRD. 
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Figure 1-12. Primary console, rear view. 
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Figure 1-13. Secondary console, rear view. 
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1-17. Description of Control Amplifier 

a. The control amplifier (fig. 1-14) consists 

of a standard 19 by 7-inch panel and a 2- by 

15- by 17-inch chassis. 

b. A sealed assembly tuning fork oscillator, 

transistors, four transformers, and associated 

components are located on the chassis. The 

power ON-OFF switch, AC POWER and 

POWER OUTPUT indicators, and fuses are 

located on the panel. 

1-18. Description of Oscilloscope 

a. Oscilloscope 120B (fig. 1-15) is a com- 

plete oscilloscope and contains its own power 

supply and sweep circuits. 

b. The oscilloscope is a rack mount-type 
with the standard 19- by 74-inch panel. It 
has a depth of 18% inches. The operating 
controls are located on the front panel. 

1-19. Cables 

A total of 124 cables are supplied with the 

equipment. The nomenclature (including 

length) and the points between which each 
connects are listed in paragraph 2-19. 

1-20. Description of Target Transmitter 
(fig. 1-16) 

a. Radio Transmitter T-279/UR is a self- 
contained, battery-powered, portable unit in- 

tended for use as a signal source for calibrat- 

ing and checking the operation of the direc- 

tion finder equipment in the field. It emits 
a low-power continuous wave (cw) or modu- 

lated continuous wave (mcw) signal. For 

identification of the signal, an audiofrequecy 

tick is superimposed on the radiofrequency 

(RF) signal approximately every 2 seconds. 

The target transmitter feeds a monopole an- 

tenna mounted on the top of the transmitter 
case. 

b. All component parts are mounted on an 

assembly consisting of a vertical chassis, a 

top panel, and two horizontal chassis, which 

form one integral unit. The assembly is 
housed in a sheet stzel case and is secured to 

the case by four screws. All operating controls 

are mounted on the top panel and are pro- 

tected by a hinged cover. This cover is splash- 

proofed by means of a rubber gasket around 
the edge and is equipped with a metal carry- 
ing handle. A neon lamp, which is part of the 
ticking circuit, is housed in a panel indicator 

light assembly mounted on the top panel. The 
neon lamp is also used as a power ON indi- 

cator. 

c. The antenna consists of five telescoping, 

chromium plated brass sections adjustable to 
a 5 foot length. The telescoped sections may 

be stored within the base by sliding the sec- 
tions through the insulated bushing mounted 
on the top panel. Splash-proofing of the feed- 

through bushing is accomplished by a rubber 

seal. A spring clip under the insulator makes 
contact with the ahtenna, holding it in posi- 
tion, and also connecting it to the transmitter 
circuits. 

d. One 1.5-volt Battery BA-404/U supplies 
the required filament power. The 135-volt “B” 

Battery BA-424/U supplies all operating po- 
tentials for the remaining circuits. 

1-21. Minor Components 

The minor components are illustrated in 
figure 1-18. 

1-22. Additional Equipment Required 

The following equipments are not supplied 

as part of Direction Finder Set AN/TRD-15 | 
but are needed for use with the set: 

a. One Power Unit PU-294/G or equivalent. 

b. One shelter of suitable size. 

c. One Battery BA-404/U, FSN 6135-164- 
8779. 

d. One Battery BA-424/U, FSN 6135-164- 
8762. 



TM 11-5825-231-10 

AMPUFIER, ELECTRONIC CONTROL 
PR SEESSIRD 

SERIAL NO. Be 

ORDER NO. 36-039-N-5-GOD93IE) 
us 

HS VAC So BORON £00 VA. 

CAUTION: pean instructions packeo 
WITH EQUIPMENT BEFORE USING 

TM5825-23 

Figure 1-14. Amplifier, Electronic Control AM-3545/TRD. 

es 
ne 

a eS ES eS tcsnd — 
. 

TM5825-231-10-16 

Figure 1-15. Oscilloscope 120B (Hewlett-Packard Model). 
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Figure 1-16. Radio Transmitter T-279/UR. 
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Figure 1-19. Viewing hood and adapter. 
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CHAPTER 2 

INSTALLATION 

Section |. SERVICE UPON RECEIPT OF EQUIPMENT 

2-1 . Unpacking 

a. Packaging Data. When packed for ship- packed in six wooden boxes. A typical ship- 
ment, the components of Direction Finder ping box and its contents are shown in figure 
Set AN/TRD-15 are placed in cartons and 2-1. 

Dimensions Volume Unit weight 
(in.) (cu ft) (1b) 

66 by 51 by 66 

Contents of box 

Accessories, 

cabinets (2), 
cables. 

2 of 6 44 by 88 by 30 Indicators (2), 
oscilloscope, 

receivers (4), 
power panel, 

control amplifier, 

goniometer drive, 

detectors (2), 
power supplies (2), 
blank panel. 

3 of 6 66 by 116 by 48 Antenna assemblies (less 

base and counterpoise) . 

4 of 6 44 by 87 by 33 Counterpoise bags, 

ground stakes. 

5 of 6 63 by 132 by 35 Guy sets, 

antenna bases. 

Cables. 66 by 82 by 43 

Total weight 11,663 lb 

2-1 
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METAL STRAPS 

OESICCANT 

CORRUGATED FILLER 

WOODEN PACKING BOX 

2-2 

WOODEN COVER 

TECHNICAL MANUALS 

OMPONENT 

INNER CARTON 

MOISTURE-VAPORPROOF BARRIER 

MOISTURE-PROOF BARRIER 

$16 730-6-10-6 

Figure 2-1. Typical packaging. 



b. Removing Contents. Perform all the pro- 
cedures outlined below when unpacking 
equipment in wooden boxes (fig. 2-1). When 

unpacking equipment in cartons, omit the 
procedures given in (1), (2), and (3) below. 

(1) Carefully cut and fold back the 

metal straps. 
(2) Remove nails from top and one side 

of box with a nailpuller. Remove the 
top and one side. Do not attempt to 

pry open because the equipment may 

become damaged. 
(3) Open the moisture proof barrier that 

covers the carton inside the box. Re- 

move the carton. 
(4) Open the carton and the moisture- 

vaporproof barrier within the carton. 
Open the inner carton and remove 

the contents. 

2-2. Checking Unpacked Equipment 

a. Inspect the equipment for damage in- 

curred during shipment. If the equipment 
has been damaged, report the damage on DD 

Form 6 (para 1-3). 

b. See that the equipment is complete as 
listed on the packing slip. If a packing slip 
is not available, check the equipment against 
the basic issue items list (app. II). Report all 
discrepancies in accordance with TM 38-750. 
Shortage of a minor assembly or part that 
does not affect functioning of the equipment 
should not prevent use of the equipment. 

c. If the equipment has been used or recon- 

ditioned, see whether it has been changed 
by a modification work order (MWO). If the 

equipment has been modified, the MWO num- 
ber will appear on the front panel near the 
nomenclature plate. Check to see whether the 

MWO number (if any) and appropriate no- 
tations concerning the modification have been 
entered in the equipment manual. 

Note. Current MWO’s applicable to the equip- 

ment are listed in DA Pam 310-4. 

2-3. Site Selection 

a. Technical Requirements for a Good Site. 

(1) The site area should be substantially 

(2) 

(3) 

(4) 

(9) 

(6) 

(7) 

(8) 

T™ 11-5825-231-10 

flat for at least 150 yards from the 
center of the antenna system with 
not more than a gentle slope for 

several times that distance. 

The area should be the highest level 

available in the general vicinity. A 

site in a sharply defined valley is 

usually unsatisfactory. 

Mountainous or hilly country should 

be avoided when possible. 

The antenna system should be as far 
inland as possible from the shore- 

lines of large bodies of water to avoid 
coastal refraction errors. If the in- 
stallation must be made on or near 
the coast, the flattest area should 

be selected. Direction finding accur- 
acy is greatest when signals from the 

target area cross the coastline at 

right angles. 

The earth surrounding the antenna 
system should have uniformly high 

conductivity and equal moisture con- 
tent. Areas evenly covered with 
grass or vegetation usually meet this 
requirement. Rocky or sandy soil has 
low conductivity; however, an area 

with uniform low conductivity is 
preferable to an area of high conduc- 
tivity which is spotted with rock or 
sand or has varying moisture con- 

tent. 

Regions abruptly showing bare 

spaces of the earth should be avoided. 

Such spaces usually indicate the 

presence of rock or mineral out- 

croppings or underground streams. 

The site should be as far as possible 

from tall trees, buildings, wire 

fences, power or telephone lines, 
radio antennas, railroad tracks, sharp 

ground contours (mountains, cliffs, 

and ravines), buried conductors 

(cables and pipelines), chimney 
stacks, water towers, rivers, lakes, 

streams, and main highways. 

Listed below are recommended dis- 

tances to be maintained between the 

2-3 
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antenna system and various obstruc- 
tions to minimize their effect on the 

accuracy of bearings. 

Distance to be 
Obstruction maintained 

Scattered trees and single, 200 yards. 

small buildings. 

Wire ‘fences, 2. 222 Sete 300 yards. 

High cliffs and deep ravines | More than 1 mile. 

Buried metallic conductors 300 yards. 

(other than telephone 
lines to Direction Finder 

Set AN/TRD-15). 

Chimney stacks and water 

towers. 

500 yards. 

Overhead conductors and 500 yards. 

railroad tracks (power 

and telephone lines and 

antennas). 

Rivers, streams, and lakes ___| 600 yards. 

Forests and metal 500 to 1,000 yards. 

structures. 

IMOUn tains it eee ees EI 5 to 25 miles. 

b. Electrical Inspection. After the most fa- 
vorable area has been selected by visual in- 
spection, it is desirable, if possible, to make 

the electrical tests in paragraph 95 of TM 
11-476. 

2-4, Site Preparation 

a. Location of Antenna System. Clear and 

level off an area of adequate size (para 2-7) 
for erection of the antenna system. 

b. Location of Shelter. The shelter (not sup- 

plied with this equipment) used to house the 

primary and secondary consoles must be lo- 

cated near the center of the circular antenna 

array. 

c. Location of Power Unit. Where commer- 

cial power is unavailable and a power unit is 
required, clear and level an area approxi- 
mately 150 feet from the shelter. 

2-5. Tools and Equipment Required for 
Installation 

Tools and equipment required for installa- 
tion of Direction Finder Set AN/TRD-15 are 

2-4 

listed below. The use of each item is also listed. 

eee Tool or equipment and use 

Hammer 850H; used for driving guy 

stakes and locating pins. 

1 Compass; used for sighting (locating 

antenna positions) and orientation. 

1 Ball and socket; used for mounting 

the compass. 

1 Tripod; used for setting up the 

compass. 

1 Plumb bob; used for setting compass 

directly over locating pin. 

1 Rod level; used to check vertical 

linearity of antennas. 

1 Tape measure; used for intstalling 

antennas and guys. 

2-6. General Installation Instructions 

The following information is supplied to 
aid in the proper installation of the antennas. 
Accuracy of bearing information is definitely 
related to the accuracy of antenna installa- 
tion; therefore, the installation instructions 

must be followed carefully. 

2-7. Locating Individual Antenna 

The standard array diameter of 150 feet is 

the maximum that will permit useful opera- 
tion over the whole band. If the system is to 
be used exclusively below 10 mc or on signals 
to 20 mc arriving at vertical angles above 60° 
(very close signals just beyond groundwave 
range), it is advantageous to use a 300-foot 
diameter array. Twenty-five antenna masts 
are spaced equally around a circle having a 

radius of 75 feet (fig. 2-2). The monitor an- 
tenna is located approximately in the center 

of the circle. A position for the target trans- 
mitter to be used during orientation must be 
located at least 100 feet beyond the periphery 
of the antenna array. A point beyond the 
north antenna is usually selected, but any 
azimuth can be used. 

Note. The following instructions cover the instal- 

lation of the 150-foot diameter array using 110- 
foot cables. 

a. North Antenna. The north antenna, posi- 



tion must be located, before locating the re- 
maining antennas. Proceed as follows: 

(1) Locate approximate center of the 

(2) 

prepared site and drive a locating 
pin vertically into the ground, using 
the 8-pound hammer 850H. Allow a 
few inches of the pin to protrude 
above the ground. 

Set up the compass and tripod in 
accordance with figure 1-17 and the 
following instructions: 

(a) Unstrap the tripod legs. 

(b) Open the tripod legs and insert 
them into the ground. With the 

thumbscrews (on tripod legs) ad- 

just legs for desired height. 

(c) 

(d) 

(e) 

TM 11-5825-231-10 

Attach the ball and socket adapter 

to the tripod. The large diameter, 
threaded section of the adapter 

screws into the tripod. 

Screw the ball and socket onto the 
adapter. 

Screw the compass onto the ball 

and socket. 

(f) Attach the plumb bob to the ball 

(9g) 

(h) 

and socket adapter. 

Locate the compass and tripod as- 
sembly directly over the locating 
pin; use the plumb bob. 

Using the spirit level on the com- 
pass, level the compass by adjust- 
ing the ball and socket joint. 
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Figure 2-2. A typial site layout. 

declination signifies that magnetic north is west 

of true north; east declination signifies that 

magnetic north is east of true north. 

(i) By referring to a suitable map, deter- 

Note. Magnetic declination may be defined as 

the angle between true north and the direction 

indicated by a magnetic compass. This angle 

varies for different locations on the earth and 

changes continuously. It is necessary, therefore, 

to use local charts or maps which show declina- 

tion and the annual change in declination. West 

2-6 

mine the magnetic declination for 

the locality in which the df system 



is to be installed. With a screw- 
driver, turn the declination screw 

on the rim of the compass to rotate 

the scale so the 0-360° mark moves 
away from the index for the num- 
ber of degrees and in the direction 

which will compensate for the 

magnetic declination. 

Example: To compensate for a 
magnetic declination of 12° west, 

rotate the compass scale so that 
the index points to the 348° mark 

(360° minus 12°). 

(j) Release the compass needle and 
rotate the compass until the north 
end of the needle and the 0-360° 
mark on the compass coincide. The 

viewing sites then point to true 

north. 

(3) Locate the true north locating pin 

(fig. 2-3), using the compass and 

the measuring tape. The north lo- 
cating pin must be exactly 75 feet 
from the center locating pin. When 
the exact location is determined, 

drive the true north locating pin 
into the ground by the use of the 
8-pound hammer. This is the lo- 

cation for antenna No. 1. 

TM 11-5825-231-10 

c. Locating Remaining Antennas. 

(1) Without moving the tripod, advance 

the compass sight 14%4°, and locate 
the pin for antenna No. 2 75 feet 
from the center locating stake. Drive 

the pin for antenna No. 2 into the 

ground. 

(2) Repeat the procedure given in (1) 
above for each of the antennas in the 

circle; use the table in figure 2-4 for 
the exact location. Each antenna 

must be exactly 75 feet from the 

center locating stake. 

2-8. Locating Guy Stakes GP-111/G 

(fig. 2-5) 

Each antenna is secured with three guy 

wires. One is attached to the base of the ad- 
jacent antenna, one to an inner guy stake, 
and one to an outer guy stake. The guy stakes, 
provided are made of angle iron. Locate the 
guy stakes in accordance with figure 2-4. Po- 

sition the stakes with the eye snap toward the 
antenna location. Using the 8-pound hammer, 
drive the guy stakes into the ground. 

Note. When setting up for a 300-foot diameter 

array, a third guy stake, 18 feet in the direction 

of the adjacent antenna, is used instead of attach- 

ing to the adjacent antenna. 

PLUMB LINE 

Figure 2-3. Locating position for antenna locating pins. 
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2-9. Counterpoise Installation 

a. Wire mesh counterpoise (10 feet by 10 

feet), a 6-foot grounding rod, and eight 
counterpoise clamps are used with each an- 

tenna. 

b. To install the counterpoise, proceed as 

follows: 

(1) 

(2) 

(3) 

(4) 
(9) 

Place the counterpoise mesh over the 

antenna locating pin. 

Unroll the mesh part way until a 
braided wire strap is visible. 

Rotate the mesh until the half with 
the braided strap unrolls toward the 
center locating pin (fig. 2-5). 

Complete the unrolling of the mesh. 

At this point the counterpoise forms 
a 5- by 10-foot rectangle. Unfold the 
counterpoise to form the 10-foot 

square, 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

TM 11-5825-231-10 

Position the center of the counter- 

poise over the antenna locating pin. 

Press a counterpoise clamp into place 

at each end of the four wooden rods 

(fig. 2-6). 

Place the pointed end of the 6-foot 
ground rod next to the braided strap 

on the counterpoise mesh. 

Drive the ground rod vertically into 
the ground, using the 8-pound ham- 
mer, until the wire wrapped around 

the upper end of rod is just flush 

with the surface. 

Place the lug, on the wire attached 
to the ground rod, under the screw 
on the braided strap connector and 
tighten. 

Repeat the procedures given in (1) 

through (10) above for each of the 

remaining antennas. 

le-5 SQUARES—e| ANTENNA STAKE 

cs 5 SQUARES 

BRAIDED 
STRAP 

WOODEN ROOS- 2 PER SIDE 
TM 5825- 231 -10-20 

Figure 2-5. Counterpoise installation. 
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Figure 2-6. Counterpoise clamp installation. 

2-10. Antenna Base Installation 

a. Each antenna base has a sighting hole 
through the bottom (fig. 2-7), centered under 

the casting. This permits siting the antenna 

locating pin when placing the base on the 
counterpoise. Do not move the locating pin 
when installing the antenna base. 

b. Install antenna base as follows: 

2-10 

(1) Remove the upper and lower retain- 

ing pins (fig. 2-7). 

(2) Loosen the locknuts on the leveling 
screws and back the leveling screws 
out until they are flush with the in- 

side wall of the socket in the casting. 

(3) 

(4) 

(9) 

Lift the base and center it over the 
antenna locating stake. Use the 
sighting hole for this operation. Po- 
sition the base so that one guy 
adapter faces the direction of the 
clockwise adjacent antenna. 

Position a stake (GP-2) in each of 

the four corner holes and drive them 

into the ground with the 8-pound 
hammer. Do not move the antenna 

base while driving the base stakes 
into the ground. 

Repeat the procedures given in (1) 
through (4) above for each of the 
remaining antennas. 



GUY 
ADAPTER 
(2) 

™ 11-5825-231-10 

UPPER 
LOCKNUT LEVELING RETAINING 
(3) SCREW PIN 

SIGHTING LOWER 
HOLE RETAINING 

PIN 

TM 5825- 231-10-21 

Figure 2-7. Antenna base installation. 
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2-11. 

a. Remove the antenna coupler from the 

lower section by loosening the thumbscrews. 
Lay the coupler aside to prevent damage while 

assembling the antenna. 

Antenna Assembly 

Caution: Avoid getting dirt in the mast 

joints. 

b. Arrange the antenna sections and the 

loading disk neatly on the ground adjacent 

- to the base. 

c. Complete the antenna asembly using the 

following procedure: 

(1) Place the ball end of the lower sec- 

tion, AT-442/GR, in the base mount 

socket and allow it to lie parallel to 
the ground through the slot in the 
casting. Insert the lower retaining 

pin; lock in place. 

(2) Join the remaining antenna sections. 

Refer to figure 2-8. Lock each clamp 

after joining the mast sections. 

(3) Open the loading disk until the 
angles formed by the loops are vis- 

ually equal. Screw the loading disk 

to the fourth antenna section. See 
figure 2-9. 

(4) Hook three guys on the mast guy 
plate located on the third section 

(Mast Section AT-444/GR). Care- 

fully stretch the guys out toward the 
base to keep them from becoming 
tangled. 

2-12. Antenna Erection 

a. Stand facing the base of the antenna and 

grasp the antenna firmly with both hands at 
a point just below the guy plate. 

b. Raise both hands over head (fig. 2-10) 

and carefully step under the antenna. 

c. Slowly walk toward base of antenna, 
moving hands ahead one at a time as required. 

d. When the antenna is upright and almost 
balanced in the base socket, complete the fol- 
lowing procedures: 

2-12 

(1) 

(2) 

(3 — 

(4) 

(5) 

(6 — 

(7 — 

(8 — 

(9 — 

(10) 

Slide the upper retaining pin into 
place and lock. 

Still supporting the antenna, loosely 

position the three leveling screws 
until they hold the antenna in the 
middle of the base socket. 

Position the antenna until the an- 

tenna coupler mounting screws face 
the center of the antenna array. 

Note. The procedures given in (4) below 

are used when setting up for the 150-foot 

diameter array. For a larger array, the 

guy adapter on the adjacent antenna can- 

not be used (the antennas are too far 

apart). Instead, a third stake is used. It - 

is positioned approximately 18 feet in the 

direction of the counterclockwise adjacent 

antenna. 

Fasten one guy wire to the guy 
adapter of the counterclockwise ad- 

jacent base (fig. 2-4). 

Caution: Avoid crossing the guys. 

Fasten one guy to the outer guy stake 
and the remaining guy to the inner 
stake. 

Sight along the antenna from two 
points at right angles to each other, 
and adjust the guys until the an- 

tenna stands straight up and down. 
Check vertical orientation, using rod 
level, while guys are being tightened. 

Loosen the wingnut and the thumb- 
screw on the snubber assembly and 
thread the guy through the snubber 
in the direction indicated by the ar- 
row. 

Tighten the thumbscrew; turn the 
handle away from the arrow and lock 
the wingnut. 

Fasten the snubber to the guy stake 
by use of the shackle. 

Caution: Avoid overtightening the 
guy; the antenna can be permanent- 
ly bent and rendered useless. 

To further tighten the guy, loosen 
the wingnut and pull the loose end 
of the guy until the guy is taut. Lock 
the wingnut. 



2-13. Installation of Antenna Coupler 
and Ground Strap 

(fig. 2-11) 
a. Examine the connection lugs on the an- 

| tenna coupler and clean if required. Repeat 
for the shoulders of the connection studs on 

the antenna. 

b. With the coaxial connector on the an- 

tenna coupler facing down, complete the fol- 

lowing procedures: 

(1) 

(2) 

(3) 

(4) 

Slide the lower connection lug in 

place. 

With a twisting motion, position the 
upper lug and firmly tighten the 
thumbnut on the antenna. Leave the 
lower connection loose. 

Examine the lugs on the grounding 
strap and clean if required. Place the 
end U-shaped lug under the thumb- 
nut on the lower antenna coupler 

connection stud. 

Firmly tighten the thumbnut on the 
ground connection lug and the an- 

tenna lug. 

(9) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 
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Loosen the locknut on the leveling 
screw nearest the assembly and 
examine the face of the nut exposed; 

clean if required. 

Slide the second lug over the level- 

ing screw and firmly tighten the 

locknut. 

Place the loose end of the ground 
strap near a counterpoise wire. 

Clean the counterpoise wire and 
slide the split connector over it 
(thumbscrew up) until the wire falls 
into the groove cut into the face of 

the connector. 

Tighten the thumbscrew until the 
wire is firmly grasped and makes a 

good electrical connection. 

Flatten any portion of the counter- 
poise that may have been accident- 
ally bent upward. 

Repeat the procedures in this para- 
graph for each of the remaining an- 

tennas. 

T M688 — 131 

Figure 2-8. Joining mast sections. 
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Installing loading disk. 2-9. Figure 

2-14 
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Antenna erection. Figure 2-10. 
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ROO LEVEL 

LOCKNUT 

UPPER LUG 

THUMB NUT 

ANTENNA COUPLING 

°\ GUY WIRE 

e\ | ws 
LOWER LUG 

Saf 
A 

ay: LEVELING SCREW 

GUY ADAPTER 

GROUND STRAP 

TM5825- 231 -10-22 

Figure 2-11. Antenna base connections. 

2-14. Final Check of Antenna Position 

Check to see that each antenna is properly 
positioned by completing the following pro- 
cedures: 

a. With the compass properly positioned 
over the center locating pin, obtain an angle 

reading for each antenna. 

b. Compare the angles read with those 
called for in the table shown in figure 2-4. 

c. Any reading greater or less than the 
angle called for, by more than 1°, must be 
corrected by lowering the antenna and repo- 
sitioning the base. 

2-16 

2-15. Monitor Antenna Installation 

The monitor antenna may be installed at 
any convenient location. Installation proced- 
ures are the same as for individual antennas 
on the array (paras 2-8 through 2-13) except 
that a locating pin is not required and that 
the guy stakes are installed aproximately 18 
feet from the antenna base and 120° apart 
in any direction. 

2-16. Shelter and Power Unit Installation 

a. The shelter and power unit are not sup- 
plied as part of the system; therefore, specific 
instructions for locating and erecting are not 



covered in this manual. The manual covering 
the particular shelter used must be consulted. 

b. The following information is supplied 
only as a guide. 

(1) The shelter must be near the center 

of the antenna array. 

(2) The cable entrance to the shelter 

must be positioned so that the an- 

tenna cables will reach. 

(3) The power unit should be mounted 
as far from the shelter as possible 
to minimize noises and fumes in the 

shelter. 

SECONDARY 
CABINET 

PRIMARY 
CABINET 

WRITING 
TABLE 

WRITING 
TABLE 

aq eae Ee BOs Sao" 

TM 5825-231-10-23 

Figure 2-12. Console dimensions. 

2-17. Placement of Electrical Cabinets 
Within Shelter 

a. Two electrical cabinets are used with 

Direction Finder Set AN/TRD-15. The dimen- 

sions (fig. 2-12) are the same for both cabi- 

nets. 

b. Access space must be available between 

the rear of the cabinets and the wall of the 

shelter. 

c. The cable entrance duct must be near 

the primary cabinet. 

Nomenclature 

Cable Assembly, RF 

CG-92G/U 75 ft. 

Cable Assembly, RF 

CG-92G/U 110 ft. 

Cable Assembly, RF 

CG-409G/U 3 ft. 

Cable Assembly, RF 

CG-409G/U 3 ft. 

25 df antennas and 
monitor antenna. 

Df antennas No. 1 through 25 

and monitor antenna. 

J4 of primary 

detector. 

J4 of secondary 

detector. 

TM 11-5825-231-10 

d. The operator should not be able to see 
any bright light when he looks up. 

e. Operator’s efficiency and comfort must 

be considered at all times. 

2-18. Placement of Units Within Cabinets 
a. Identify each unit before placing it in 

the electrical cabinet. 

(1) Carefully lift the goniometer drive 
and position the rear on the support 
rails in the lower right-hand side of 

the primary cabinet. Slide the unit 
in until the front panel is flush with 

the cabinet edges. 

(2) Place the detector on the support 

rails in the opening just above the 
goniometer drive. Slide the unit in 
until the panel is flush with the cabi- 

net edges. 

(3) Place the remaining units in their 

respective positions (fig. 1-1). 

(4) Attach al front panels to the cabinets 
by the use of the rack and panel 

screws with a cup washer under the 

head of each screw. 

2-19. Cable Installation 

Note. Check to see that all power switches are 

in the OFF position before installing cables. 

Install the cables as shown in the following 
chart. Connect Cable Assembly, Power CX- 
11520/U to J1 of the power panel for 230-volt 

operation and to J2 for 115-volt operation. 
Brady markers are supplied for antenna RF 

cable identification. Apply a marker to the 
console end of each cable as it is connected 

to the antenna to indicate the jack number 

to which it connects at the console. 

J1-J25 and J26 of 
primary console. 

J1 through J25 respectively and 

J26 of primary console. 

J116 of primary 
receiver No. 1. 

J116 of secondary 

receiver No. 1. 
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Nomenclature 

Cable Assembly, RF 

CG-409G/U 4 ft, 6in 

Cable Assembly, RF 

CG-409G/U 4 ft, 6 in. 

Cable Assembly, 

Power CG-409G/U 5 ft. 

Cable Assembly, 

Power CG-409G/U 5 ft. 

Cable Assembly, RF 

CG-409G/U 5 ft, 6 in. 

Cable Assembly, RF 

CG-409G/U 6 ft. 

Cable Assembly, RF 

CG-409G/U 6 ft; 6 in. 

Cable Assembly, RF 

CG-409G/U 12 ft. 

Cable Assembly, RF 

CG-833A/U 4 ft; 6 in. 

Cable Assembly, RF 

CG-833A/U 5 ft. 

Cable Assembly, RF 

CG-833A/U 7 ft. 

Cable Assembly, RF 

CG-833A/U 10 ft. 

Cable Assembly, RF 

CG-109B/U 2 ft. 

Cable Assembly, RF 

CG-109B/U 2 ft; 6 in. 

Cable Assembly, RF 

CG-1079B/U 5 ft; 6 in. 

Cable Assembly, RF 

CG-1079B/U 6 ft. 

Cable Assembly, RF 

CG-i079B/U 9 ft. 

Cable Assembly, RF 

CG-1079B/U 12 ft. 

Cable Assembly, RF 

CG-3177/U 2 ft. 

Cable Assembly, RF 

CG-3178/TRD 2 ft. 

Cable Assembly, RF 

CG-3211/U 1 ft. 

Cable Assembly, 

Power CX-2378/U 5 ft. 

Cable Assembly, 

Power CX-2378/U 8 ft. 

Cable Assembly, 

Power CX-11180/U 5 ft. 

Cable Assembly, 

Power CX-11180/U 5 ft; 6 in. 
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Qty. 

25 

From 

J1 of primary azimuth 

indicator. 

J1 of secondary azimuth 

indicator. 

J3 of primary 

detector. 

J3 of secondary 

detector. 

J1 of goniometer 

drive. 

J3, J4, J5, J6 of primary 

azimuth indicator. 

J5 of primary 

detector. 

J3, J4, J5, J6 of secondary 

azimuth indicator. 

J6 of goniometer 

drive. 

J11 of goniometer 

drive. 

J12 of goniometer 

drive. 

J7 of goniometer 

drive. 

J27 of rotary 

coupler. 

J26 of rotary 

coupler. 

J4 of goniometer 
drive. 

J2 of primary azimuth 

indicator. 

J9 of goniometer 

drive. 

J2 of secondary azimuth 

indicator. 

J1 through J25 of 

primary console. 

J26 of primary 
console. 

SYNC and IF jacks 

of monitor panel. 

J11 of primary azimuth 

indicator. 

J11 of secondary azimuth 

indicator. 

J27 of primary 

console. 

J9 of primary azimuth 

indicator. 

J6 of primary 

detector. 

J6 of secondary 

detector. 

J116 of primary 

receiver No. 2. 

J116 of secondary 

receiver No. 2. 

J30 of monitor 

panel. 

J1, J2, J3, J4 respectively on 

primary goniometer on 

goniometer drive. 

J29 of monitor panel. 

J1, J2, J3, J4 respectively on 

secondary goniometer on 

goniometer drive. 

J103 of primary 

receiver No. 1. 

J103 of primary 

receiver No. 2. 

J103 of secondary 

receiver No. 1. 

J103 of secondary 

receiver No. 2. 

J3 of goniometer 

drive. 

J8 of goniometer 

drive. 

J104 of primary 

receiver No. 1. 

J405 of primary goniometer on 

goniometer drive. 

J104 of secondary 

receiver No. 1. 

J40-5 of secondary goniometer 

on goniometer drive. 

J1 through J25 of 
rotary coupler. 

J7 and J11 of 

goniometer drive. 

Sync and vertical input of 

oscilloscope. 

J5 of goniometer 

drive. 

J10 of goniometer 

drive. 

J1 of secondary 

console. 

J4 of power panel. 



Nomenclature 

Cable Assembly, 

Power CX-11181/U 6 ft. 

Cable Assembly, 

Power CX-11221/U 3 ft. 

Cable Assembly, 

Power CX-11221/U 3 ft. 

Cable Assembly, 

Power CX-11222/U 3 ft; 6 in. 

Cable Assembly, 

Power CX-11224/U 2 ft; 6 in. 

Cable Assembly, 

Power CX-11223/U 3 ft. 

Cable Assembly, 

Power CX-11223/U 3 ft. 

Cable Assembly, ; 

Power CX-11226/U 6 ft. 

Cable Assembly, 

Power CX-11226/U 6 ft. 

Cable Assembly, 

Power CX-11520/U 2 ft; 4 in. 

Cable Assembly, 

Power CX-11227/U 5 ft; 4 in. 

Cable Assembly, 
Power CX-11228/U 3 ft; 4 in. 

Cable Assembly, 

Power CX-11228/U 3 ft; 4in. 

Cable Assembly, 

Power CX-11229/U 2 ft; 4 in. 

J28 of primary 

console. 

TB103 (pins 6-7) of primary 

receiver No. 1. 

TB103 (pins 6-7) of secondary 

receiver No. 1. 

J13 of goniometer 

drive. 

J5 of power panel __________ 

J2 of primary power 

supply. 

J2 of secondary 

power supply. 

J8 of secondary azimuth 

indicator. 

J8 of primary azimuth 

indicator. 

J28 of primary 

console. 

J9 of secondary azimuth 

indicator. 

J10 of primary azimuth 

indicator. 

J10 of secondary azimuth 

indicator. 

J3 of power 

panel. 
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To 

115/230-volt ac 50-60 cps 

power source. 

J2 of primary 
detector. 

J2 of secondary 

detector. 

J2 of control 

amplifier. 

_J1 of control 

amplifier. 

J8 of primary 

detector. 

J8 of secondary 

detector. 

J1 of secondary 

power supply. 

J1 of primary 

power supply. 

J1 (230 volts) or J2 (115 volts) 
of power panel. 

J1 of secondary 

console. 

J1 of primary 

detector. 

J1 of secondary 

detector. 

J27 of primary 

console. 

2-20. Battery Installation in Radio 
Transmitter T-279/UR 

Since the target transmitter is shipped 
without batteries, one 1.5-volt Battery BA- 
404/U and one 135-volt Battery BA-424/U 
must be requisitioned and installed as follows: 

a. Open the cover and check to see that the 

ON-OFF switch is at OFF. 

b. Turn the target transmitter on its side 
and unscrew the four knurled holddown 

screws (fig. 1-16) on the bottom. 

c. Pull the chassis assembly out of the case. 

d. Unscrew the lower holdown screws and 

lift off the lower plate. 

e. Set the 135-volt Battery BA-424/U in 

place with its socket adjacent to the plug. 

f. Connect the plug and replace the lower 
plate, locating the antenna guide block under 
the antenna. Tighten the knurled holddown 

screws. 

g. Turn the target transmitter right side 
up. 

h. Open the battery clamp on the center 
plate by unscrewing the knurled screw. 

i. Slide the 1.5-volt Battery BA-404/U in 
place with the socket facing the hole in the 
end bracket. Connect the plug and close the 
battery clamp. Tighten the knurled screw. 

j. Return the chassis into its case and 

tighten the knurled holddown screws on the 

bottom of the case. 

2-19 
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Section II. 

2-21. Preoperational Procedures 

The equipment is properly calibrated and 
adjusted internally when it leaves the factory. 
If the bearing indication is not correct, how- 
ever, the equipment must be calibrated. Per- 

form the procedures in paragraphs 2-22 and 
2-23 to assure correct bearing indications. 

2-22. Primary Console Calibration 

a. Turn on the equipment as instructed in 
paragraphs 3-10 and 3-11. 

b. At the orientation point selected at the 
time of station erection, set up the target 

transmitter to transmit on a clear channel 
near 2 megacycles, 

c. On the primary receiver, tune in the tar- 
get using the receiver in the 2-kc bandwidth 
position. 

d. Adjust the azimuth indicator DF GAIN 
for minimum propeller hub size and obtain 

proper length indication by means of the 
azimuth indicator SIZE control. Observe and 
record the number of degrees indicated and 
whether to the right or left of the 0-360° mark. 

e. If the bearing indication is less than 
15° off, turn off the equipment, loosen the 
two thumbscrews (fig. 1-6) on the primary 
drive housing and rotate the goniometer the 
desired number of degrees (using the 15-0-15 
degree markers inscribed on the drive hous- 
ing). Tighten the thumbscrews, insuring that 
the goniometer does not move. 

Caution: Be sure to unscrew the locking pin 
on the sync unit before applying power. 

f. If the bearing indication is more than 
15° off, turn off the control amplifier, and 
turn down the locking screw (fig. 1-6) on the 

INITIAL ADJUSTMENT OF EQUIPMENT 

rear of the sync unit to lock the rotary coup- 

ler in position. Observe the azimuth of the 
straight line on the indicator. Loosen the 
setscrews on the motor side of the drive 

coupling and rotate the goniometer rotor until 
the straight line moves the same number of 

degrees but in the opposite direction of the 
previously observed bearing error. Tighten the 
setscrews. Unscrew the locking pin and apply 

power to the control amplifier. Perform the 

procedure given in e above if bearing indi- 
cated is not accurate. 

2-23. Secondary Console Calibration 

After the primary indicator has been prop- 

erly aligned, the secondary indicator must be 
checked and adjusted if necessary. Proceed 
as follows: 

a. Repeat procedures given in paragraph 
2-22d for the secondary indicator. 

b. Shut off the motor power and allow the 
motor to stop rotating. 

c. Loosen the second goniometer from its 
support and slip the timing belt around until 
the indication on the secondary indicator co- 
incides as closely as possible with that of the 
primary indicator. Tighten the goniometer 
back on its mount and start the motor. 

d. Observe the amount of misalignment. If 
the amount of misalignment is more than 2° 
to the right or left of the 0-360° mark, repeat 
procedures given in b and c above. If the 
amount of misalignment is less than +2°, 
apply the procedures given in paragraph 2-22e. 

e. Check to see that both indicators are 
now properly aligned. 

f. Shut off the target transmitter. 
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CHAPTER 3 

OPERATING INSTRUCTIONS 

Section I. 

3-1. Damage From Improper Settings 

a. A cathode ray tube display with the in- 
tensity of the beam set too high can burn 
holes in the phosphorescent coating of the 
tube. When power is applied to the azimuth 
indicator, check to see that the intensity is 

not too high. 

b. Improper setting of the FOCUS control 
on the azimuth indicator could result in an 
erroneous reading of bearing information. 

3-2. Azimuth Indicator Controls 

(fig. 3-1) 

Control Function 

INDICATOR switch |Turns indicator on and off. 

MODE: 

1 RCVR-2 RCVR | Selects single receiver or dual 

switch. receiver df mode of opera- 

tion. 2 RCVR position is 

used when received carrier 

is not of constant 

frequency. 

OPERATOR’S CONTROLS AND INDICATORS 

Control Function 

MONITOR-D.-F. Selects monitor antennas or 

switch. antenna array for input to 

No. 1 receiver. Blanks 

indicator screen in 

MONITOR. position. 

HORIZONTAL Centers the cathode ray tube 

control pattern horizontally. 

VERTICAL control _|Centers the cathode ray tube 

pattern vertically. 

Varies the brightness of the 

cathode ray tube pattern. 

Adjusts the sharpness of 

the cathode ray tube 

pattern. 

Varies the degree of light 

on the azimuth scale. 

Varies the df signal level 

into the azimuth indicator 

to display best propeller 

pattern. 

Varies the size of the 

pattern. 

Adjusts no-signal pattern 

shape to conform to the 

circular alidade scale. 

INTENSITY control 

FOCUS control ___- 

DIMMER control __ 

D.F. GAIN control —- 

SIZE control _____-- 

SHAPE control __-- 
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MODE 

I RCVR MONITOR 

® @ 
2 RCVR O.F 

HORIZONTAL VERTICAL 

INTENSITY FOCUS 

SIZE SHAPE 

INDICATOR 
2AMP 2AMP ON 

OOo 
OFF S 

TM §825- 2311-10-25 

Figure 3-1. Azimuth indicator controls and indicators. 

3-3. Power Supply PP-4482/TRD Controls 
(fig. 3-2) 

Control Function 

POWER switch ____- Turn power supply on and 

off. 

Ac power lamp ____- When illuminated, indicates 

that switch is in ON 

position. 

3-4. Panel, Power Distribution 
SB-1747/TRD Controls 

(fig. 3-3) 

Control Function 

LINE INPUT -_______/Turns power panel on and 

off. Selects proper line 

voltage. 

3-2 

Control | Function 

LOAD 2 Ve 8S arse as Connects and disconnects 

load from power panel. 

CIRCUIT Protective device overload 

BREAKERS on 115VAC input line. 

button. Push to reset. 

230VAC button ____|Protective device prevents 

overload on 230VAC input 

line. Push to reset. 

OUTPUT VOLTAGE| Adjusts output to proper 

CONTROL switch.| operating voltage for 

system (115-volt nominal). 

LINE FREQUENCY [Indicates frequency of line 

meter. voltage. 

OUTPUT VOLTAGE| Indicates output voltage. 
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DSI 
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Figure 3-2. Power supply controls and indicators. 

LINE FREQUENCY OUTPUT VOLTAGE 

OUTPUT VOLTAGE CONTROL 

115VAC INPUT CIRCUIT BREAKERS 

o sO°ssOs 230 VAC 

S SV 230V S 

) TM 5825-231-10-27 

Figure 3-3. Power panel controls and indicators. 
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3-5. Amplifier, Electronic Control 
AM-3545/TRD Controls and 
Indicators 

(fig. 3-4) 

Control Function 

ON-OFF switch --_1|Turns control amplifier on 

and off. 

AC POWER lamp -|JIndicates that ON-OFF 

switch is in ON position 

when illuminated. 

Indicates control amplifier 

is supplying power to 

goniometer drive when 

illuminated. 

POWER OUTPUT 

lamp. 

3-6. Receiver, Radio R-725/URR Controls 
and Indicators 

(fig. 3-5) 

Control Function 

LINE LEVEL meter Indicates level of balanced 

line audio output. 

LINE METER Meter switch has four 

switch positions: 

Sw Pos. Effect 

OFF____Disconnects meter 

from balanced 

line output. 

+10_.._-_Adds 10 volume units 

to LINE LEVEL 

meter vu 
indication. 

OF « Reads LINE LEVEL 

meter directly. 

—10____Subtracts 10 volume 

units from LINE 

LEVEL meter 

indication. 

LINE GAIN control |Controls level of signal 

applied to balanced line 

output terminals. 

AGC switch 2.2.7 Determines rapidity of 

change in gain of receiver 

for a change of signal 

strength. 

LIMITER switch 

and control. 
Increasing clockwise rotation 

of control increases reduc- 

tion of static interference. 

Indication of 0 db with RF 

GAIN control at 10 cor- 

responds to an input 

signal of approximately 2 
microvolts. 

CARRIER LEVEL 

meter. 

3-4 

Control Function 

BANDWIDTH KC 

switch. 

Causes the receiver to reject 

frequencies that differ 

from the carrier frequency 

by more than the amount 

adjusted for. 

BFO switch _______ Makes cw signals audible. 

BFO PITCH Varies tone when receiving 

control. cw signals. 

Sw Pos. Effect 

SHARP__800-cps tone is 

loudest; used 

for cw. 

WIDE__ _Most voice fre- 

quencies are 
heard. 

Permits break-in operation 

if proper connections have 

been made at rear panel. 

AUDIO RESPONSE 

switch. 

BREAK IN switch - 

FUNCTION switch _|Function switch has five 

positions. 

Sw Pos. Effect 

OFF____Receiver is turned 

completely off. 

STAND Receiver inoperative, 
BY but ready for 

instant use. 

AGC wt. Receiver opera- 

tive, with gain 

controlled 

automatically. 

MGC____Receiver operative, 

with gain con- 

trolled by RF GAIN 

control or by an 

external control. 

CAL. 22 Permits calibration 

of the tuning 

system at 100-kc 

checkpoints. 

ANT TRIM control |Permits peaking of received 

signal to maximum value. 

DIAL LOCK ______- When turned clockwise, locks 

KILOCYCLE CHANGE con- 

trol to prevent accidental 
change of setting. 

When turned clockwise, dis- 

engages frequency indi- 

cator from KILOCYCLE 

CHANGE control for cali- 

bration purposes. 

LOCAL GAIN 

control. 
Controls level of af signal 

applied to local headset or 

loudspeaker. 
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Control | Function Control 

RF GAIN control __|Manual control of amplifica- KILOCYCLE Tunes receiver to any fre- 

tion of received signal. CHANGE quency within a 1-mega- 
control. cycle band; changes read- 

MEGACYCLE Selects any one of 32 tuning ing of last three digits of 

CHANGE bands in steps of 1 mega- frequency indicator. 

control. cycle; changes reading of i . : 
first two digits of PHONES jack __-_-_- Provides means of connecting 

frequency indicator. headset to receiver. 

POWER 
OUTPUT 

TM 5825 -231-10-28 

Figure 3-4. Control amplifier controls and indicators. 
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3-7. Oscilloscope 
(fig. 3-6) 

Control 

FOCUS control ___-_ 

HORIZONTAL: 

VERNIER control 

DISPLAY switch 

POSITION control — 

AC-DC switch ____-_ 

EXT SYNC OR 
HORIZ jack. 

i: AXIS jacke=. ses 

INTENSITY & 

POWER control 

and switch. 

SCALE screwdriver 

BEAM FINDER 

button. 

3-8 

TRANSMITTER 

OFF © ON 

2-4MC 

INDICATOR 

4-8MC ey Sin rane 

i 
.5-IMG pon ENE 

BANDSWITCH 

ANTENNA 

O 

16-30 MG 

TM5825-231-10-30 

Figure 3-7. Target transmitter controls and indicators. 

120B Controls 

Function 

Adjusts the sharpness of the 

cathode ray tube pattern. 

Adjusts sensitivity between 

ranges. 

Selects sweep speed or 

external sweep sensitivity. 

Controls horizontal position 
of cathode ray tube 

display. 

Selects ac or de coupling of 

input signals to 

horizontal amplifier. 

External sync on horizontal 

amplifier input. 

Input for intensity 

modulation signal. 

Adjusts intensity of cathode 

ray tube and turns 

oscilloscope on and off. 

Aligns trace with graticule. 

Returns beam to cathode 

ray tube face regardless 

of horizontal and vertical 

POSITION settings. 

Control Function 

TRIGGER: 

LEVEL control __- Adjusts level of trigger point 

on sync signal. 

SOURCE switch __|Selects sweep 

synchronization. 

SWEEP Multiplies sweep speed 
MAGNIFIER: selected by HORIZONTAL 

X1-X5 switch. DISPLAY. 

VERTICAL: 

SENSITIVITY Selects vertical deflection 

switch. sensitivity. 

VERNIER control. |Adjusts sensitivity between 

ranges. 

POSITION control -JControls vertical position 

of cathode ray tube 

display. 

Adjusts for no vertical shift 

with rotation of vertical 

VERNIER. 

Adjusts calibration of 

vertical input. 

BAL screwdriver __ 

CAL screwdriver __ 

AC-DC switch _____ Selects ac or dc coupling for 

vertical amplifier. 

Jack (lower right- 

hand corner of 

front panel). 

Input to vertical amplifier. 



3-8. Radio Transmitter T-279/UR Controls 

(fig. 3-7) 

Control | Function 

BANDSWITCH -_-_--1|Selects frequency band. 

TRANSMITTER -__-_1In ON position, connects 

transmitter to battery 
power. 

INDICATOR light _|Flashes at approximate 2- 

second intervals when 

power is on. 

Section Il. 

3-9. Types of Operation 

a. The primary and secondary consoles are 

functionally the same; hence, b and c below 

apply to either console. 

b. Direction finding a signal that has a con- 
stant carrier frequency requires the use of 
only the No. 1 receiver and the df antenna. 
The signal can be monitored at the same 

time, using the speaker in the control ampli- 

fier, or receiver No. 2 can be used with a head- 

set to monitor the same signal or a different 
signal which may be of any type. 

c. Direction finding a signal that does not 
have a constant carrier frequency requires the 
use of both receivers and both antennas. The 

signal can be monitored with the speaker or 
with a headset connected to receiver No. 2 

since both receivers are tuned to the same 

frequency in this mode. 

Note. If receiver No. 1 is used for monitoring 

while connected to the df antenna, the audio will 

be modulated by the rotary coupler. 

3-10. Starting Procedure 

a. At the power panel, set the LINE INPUT 

switch to 115VAC or 230V (whichever line 

voltage is available); set the LOAD switch to 

OFF and the OUTPUT VOLTAGE CONTROL 

for a 115-volt ac indication on the OUTPUT 

VOLTAGE meter. 

b. Check the control amplifier LINE FRE- 
QUENCY meter. The equipment is designed 
for 50- to 60-cycle operation. 

TM 11-5825-231-10 

Control Function 

CW-MCW --_-__----- Selects the signal, either 

continuous wave (CW) or 

modulated continuous 

wave (MCW). 

OUTPUT control __|Potentiometer for adjusting 

output power. 

Tuning control ____|Tunes target transmitter to 

desired frequency by 

means of the tuning dial. 

Frequency will be within 

band selected by 
BANDSWITCH. 

OPERATION UNDER USUAL CONDITIONS 

c. Set the control amplifier and the power 

supply ON-OFF switches to ON. Check to see 

that the control amplifier AC POWER and 
POWER OUTPUT lamps and the power sup- 

ply ac power lamp are illuminated. 

d. At the azimuth indicator front panel, set 
the INDICATOR switch to ON, MONITOR-DF 
switch to DF, and 1 RCVR-2 RCVR switch to 

1 RCVR. 

e. At the receiver No. 1, front panel, set the 
BANDWIDTH KC selector switch to 2 and 
rotate the RF GAIN control fully clockwise. 
The BFO switch must be in OFF position. 

Note. Use of the 2-kc bandwidth is mandatory 

for direction finding. 

f. Set the receiver FUNCTION switch to 

STAND BY to apply power and then rotate to 

AGC position. 

g. Set the receiver AGC switch to FAST and 

adjust the LOCAL GAIN for audible level 

from the speaker. 

Note. Before proceeding to h below, allow 20 

minutes for the equipment to warm up. Readjust 

the power panel OUTPUT VOLTAGE CONTROL 

switch, if necessary. 

h. At the oscilloscope front panel, rotate 
the INTENSITY & POWER control switch 
clockwise to apply power to the unit. After a 
30-second warmup, depress the BEAM FIND- 

ER button and adjust the trace for intensity. 

Rotate the POSITION controls to adjust posi- 

tion of the trace. 
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3-11. Operating Procedure 

a. Adjust the azimuth indicator INTEN- 

SITY control until illumination is observed on 

the screen of the cathode ray tube. 

Caution: Avoid excess brightness because 

the tube may become damaged. 

b. Rotate the FOCUS control until a sharply 
defined circle is obtained. 

c. Adjust the HORIZONTAL and VERTI- 

CAL controls to center the circle with respect 

to horizontal and vertical axes. 

Note. The circle in c above must be centered or 

bearing errors will result. 

d. Adjust the DIMMER control for com- 
fortable azimuth scale viewing. 

e. Adjust the SIZE control until the extremi- 

ties of the illuminated area are just within 

the inner diameter of the azimuth scale. 

f. Adjust the SHAPE control to obtain a 

3-10 

circular pattern. Readjust the SIZE control 

if necessary. 

Note. The azimuth indicator was _ properly 

aligned during manufacture and normally will not 

require realignment. 

g. Readjust the INTENSITY control for 
comfortable viewing level and adjust the 
FOCUS control for a clearly defined perimeter 

of the circle. 

h. Using the receiver MEGACYCLE 
CHANGE and KILOCYCLE CHANGE controls, 
tune receiver until a signal is obtained. Ad- 
just the KILOCYCLE CHANGE control and 
ANT TRIM control for maximum indication 
on the CARRIER LEVEL meter. 

i, At the azimuth indicator, adjust the D.F. 
GAIN control for a normal pattern (fig. 3-8) 
and bisect pattern with alidade crosshairs to 
read bearing accurately. 

Note. If a normal pattern cannot be obtained, 

see paragraph 3-14. 
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Figure 3-8. Indicator display, normal pattern. 

3-12. Oscilloscope Operating Procedure 

a. The oscilloscope is provided primarily for 

monitoring the 455-kc intermediate frequency 

appearing at the rear of the receiver. The os- 

cilloscope time base is synchronized with the 

direction finder scan rate of 90 cycles per 

second (cps) by means of a pulse derived from 

the goniometer drive. The time base is ad- 

justed so that one scan of the direction finder 

antenna system is displayed. 

b. The display is a continuous monitor of 

the individual antenna outputs. A faulty an- 

tenna cable or connection in the antenna feed 

will be immediately observed as a hole in the 

IF pattern displayed (fig. 3-9). 

c. Adjust FOCUS and INTENSITY & POW- 

3-11 
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A 

TM 5825-231-10-3l 

Figure 3-9. Oscilloscope display with one antenna 
input missing. 

ER for best presentation. For display of the 
IF pattern, the oscilloscope controls must be 
set as follows: 

Control Setting 

SWEEP TIME ______ 1 millisecond (ms). 

TRIGGER; 32 Seas EXT. 

AC-DC switch _____ AC 

VERTICAL Adjust for best display. 
SENSITIVITY. 

SWEEP X1. 
MAGNIFIER. 

3-13. General Operating Information 

a. Be very careful to insure that the receiver 
is accurately tuned throughout the range. 
The bearing pattern will split or distort if 
tuning is not accurate or if the D.F. GAIN 
control is improperly set. 

b. The chart below lists the various types 
of signals and their characteristics, together 
with recommendations for reading them. 

i ee eo 
Signals and characteristics 

Type of signal 

On-off keying 

(icw) . 

in all directions when 

keying is off. 

Sharp propeller 
tip. 

Steady cw or 

amplitude modulated 

signal. 

Frequency During keying, pattern 
shift will bounce to 
keying both sides of 
(dual bearing. 
receiver mode). 

Weak signal 

influenced by noise. 

3-14. Dual Receiver Mode of Operation 
a. The dual receiver mode must be used 

when the signal contains fm. 

b. For dual receiver mode of operation, set 
the 1 RCVR-2 RCVR switch on the indicator 
to 2 RCVR. 

3-12 

Characteristics 

Sharp half-propeller when keying 

ison. Pattern splatters around 

Characteristics are as described 
above for the type signal 

received except signals 

How or when to read 
bearing most effectively 

Read when keying is on; 

use crosshairs. 

Bearing may also be 

read using afterglow. 

Read any time; use 

crosshairs. 

Watch the bounce and set the 

crosshairs at the midpoint 

about which the pattern is 

bouncing or read bearing 

from afterglow. 

Watch the bounce and set the cross- 

hairs at the midpoint about 
which the pattern 

bounces. Read 

bearing from 

afterglow. 

c. Tune receiver No. 2 in the same manner 
as receiver No. 1 and to the same signal. 

3-15. Stopping Procedure 
To turn off the Direction Finder Set AN/ 

TRD-15, set the LINE INPUT switch on the 
power panel to the OFF position. 



Section Ill. 

3-16. General 

The operation of Direction Finder Set AN/ 

TRD-15 may be difficult in regions where ex- 

treme heat, humidity and moisture, sand con- 

ditions, etc, prevail. Procedures for minimiz- 
ing the effect of these unusual operating con- 

ditions are given in paragraphs 3-17, 3-18, and 

3-19. 

3-17. Operation in Arctic Climates 

Subzero temperatures and climatic condi- 
tions associated with cold weather affect the 

efficient operation of the equipment. Instruc- 
tions and precautions for operation under 

such adverse conditions follow. 
a. Keep the equipment warm and dry. Stow 

the transmitter in the heated shelter until it 

is to be used. 

b. Improvise any means for preventing the 
transmitter batteries from freezing. To pre- 
vent heat loss when the transmitter is car- 
ried outside, place the transmitter in a bag 
lined with kapok, spun glass, fiber materials, 
animal skins, or woolen cloth. 

c. When the equipment has been exposed 
to che cold and is brought into a warm shel- 

ter, moisture will form on it until it reaches 

room temperature. When the equipment has 
reached room temperature, dry it thoroughly. 
This condition also arises when equipment 
warms up during the day after exposure dur- 

ing a cold night. 

T™M 11-5825-231-10 

OPERATING UNDER UNUSUAL CONDITIONS 

3-18. Operation in Tropical Climates 

High relative humidity causes condensation 

of moisture on the equipment whenever the 
temperature of the equipment becomes lower 
than that of the surrounding air. To minimize 
this condition, place a lighted electric bulb 
under each equipment and keep the forced 

ventilation operating in the shelter. 

3-19. Operation in Desert Climates 

a. Conditions similar to those encountered 

in tropical climates often prevail in desert 
areas. Use the same measures to insure proper 

operation of the equipment. 

b. The main problem with equipment opera- 

tion in desert areas is the large amount of 
sand or dirt which enters the moving parts 
of the equipment. The best precaution is to 
make the shelter in which the equipment is 

located as dustproof as possible with available 
materials. Hang wet sacking over the windows 

and doors; cover the inside walls with heavy 

paper. 

c. Be very careful to keep the equipment as 
free from dust as possible by keeping the 

cabinets closed. Make frequent preventive 

maintenance checks. 

d. Because of sudden wind squalls, to which 
desert areas are subject, be extremely careful 
regarding the security of the counterpoise, the 
guys of the antenna, and the lines and cables 

outside the shelter. 
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CHAPTER 4 

MAINTENANCE INSTRUCTIONS 

4-1. Scope of Operator’s Maintenance 

The following is a list of maintenance duties 

normally performed by the operator of Direc- 

tion Finder Set AN/TRD-15: 

Operator’s daily preventive maintenance 

checks and services (para 4-4). 

Operator’s weekly preventive mainte- 
nance checks and services (para 4-5). 

Cleaning (para 4-6). 

Troubleshooting (para 4-7). 

Repairs and adjustments: 

Replacement of alidad indicator 

lamps (para 4-8a). 

Replacement of other lamps (para 

4-8b). 

Replacement of fuses (para 4-8c). 

4-2. Tools and Equipment Required for 
Operator’s Maintenance 

No special tools or equipment are required 
to perform operator’s maintenance on Direc- 

tion Finder Set AN/TRD-15. 

4-3. Preventive Maintenance 
Preventive maintenance is the systematic 

care, servicing, and inspection of equipment 

to prevent the occurence of trouble, to reduce 

downtime, and to assure that the equipment 

is serviceable. 

a. Systematic Care. The procedures given in 

paragraphs 4-4 through 4-6 cover routine 

systematic care and cleaning essential to 
proper upkeep and operation of the equip- 

ment. 

b. Preventive Maintenance Checks and Serv- 

ices. The preventive maintenance checks and 

services charts (paras 4-4 and 4-5) outline 
functions to be performed at specific inter- 
vals. These checks and services are to main- 
tain Army electronic equipment in a combat 

serviceable condition; that is, in good general 
(physical) condition and in good operating 

condition. To assist operators in maintaining 
combat serviceability, the charts indicate 
what to check, how to check, and what the 

normal conditions are; the References column 

lists the paragraphs that contain detailed 
repair or replacement procedures. If defects 

cannot be remedied by the operator, higher 
category of maintenance or repair is required. 
Reports and records of these checks and serv- 
ices must be made in accordance with the 
requirements set forth in TM 38-750. 

4-4. Operator’s Daily Preventive Maintenance Checks and Services Chart 

Sequence 
No. 

Item to be 
inspected 

Procedure References 

1 Exterior surfaces ___--- _Clean primary and secondary consoles, Para 4-6. 

panels, and meter glasses. 

2 Intercabling and Check all interconnecting cables and 

connecteors. connectors for cracks and breaks. 

Replace cables that have cracks 

or broken connectors. 

3 HeaGSe Gs weesuiaen a8 aCleanr Neadset a wets Stik Ee he Se Fee es Para 4-6. 

4 Antennas, bases ___-.-- -~Remove rust and corrosion _____------------ Para 4-6. 

5) Knobs, dials, and While making operating checks (items 6 

switches. through 11), observe that mechanical 

action of each knob, dial, and 

switch is smooth and free of 

external or internal binding. 

4-1 
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Sequence Item to be Procedure References 
No. inspected 

6 LINE INPUT switch Set to line voltage used (115V or 230) Para 4-7. 

(power panel). and check to see that OUTPUT VOLTAGE 

meter reads 115VAC. 

7 OUTPUT VOLTAGE Adjust OUTPUT VOLTAGE CONTROL for Para 4-7. 

CONTROL (power reading of 115 vac on OUTPUT VOLTAGE 

panel). meter. 

8 ON-OFF switch Set to ON and check to see that — 

(control amplifier) . a SAC POWER lamp lights. 2725 nS ee Para 4-7. 

b. Goniometer drive motor runs _________~_ 

Cc. POWER. OUTPUT lamp Hehts i 2222 ee Para 4-7. 

9 INDICATOR. switch Set switch to ON and check to see that — 

(azimuth indicator). as, Alidade lanips light:2_ = 2322-3) eee ee Para 4-7. 

b. Display appears on indicator cathode Para 4-7. 

ray tube. 

10 POWER switch Set switch to ON and check to see that ON Para 4-7. 

(power supply). lamp (on power supply) lights. 

ily! FUNCTION § switch 

(receiver) . 

Set to AGC and tune in a signal. Propeller 

pattern should indicate a bearing. 

Paras 3-6 and © 

3-10. 

4-5. Operator’s Weekly Preventive Maintenance Checks and Services Chart 

Item to be Procedure 
inspected 

Guys wires) {<2 rosea a 

Sequence 
References 

-Check guy wires for proper tension. 

2 Antennas. eee ee -Inspect antennas for straightness. 

3 Cable clamps _________-_ -Check for loose cable clamps on all 

external cables. 

4 Goniometer drive Turn all power off and check goniometer 

belt. drive belt for signs of wear. 

5 Normal operation ______ -Check df system during normal Para 4-4. 

operation. 

6 Counterpoise mesh _____ -Chek counterpoise mesh for proper Para 2-9. 

grounding. 

7 Guy ; stakeswiee: veri -Check guy stakes for proper seating. 

8 Antenna base Check antenna base stakes for proper 

stakes. seating. 

4-6. Cleaning 

Inspect the exterior of both consoles and 
all units within the consoles. The exterior sur- 

faces should be free of dirt, grease, and fungus. 

a. Remove loose dirt with a clean soft cloth. 

Warning: Prolonged breathing of cleaning 

4-2 

compound is dangerous; make sure that ade- 
quate ventilation is provided. Cleaning com- 
pound is flammable; do not use near a flame. 

Avoid contact with the skin; wash off any that 
spills on your hands. 

b. Remove grease, fungus, and ground-in 
dirt from the cases; use a cloth dampened 



(not wet) with cleaning compound (FSN 
7930-395-9542) . 

c. remove dirt from plugs and jacks with a 

brush. 

Caution: Do not press on the meter faces 

(glass) when cleaning; the meter may become 
damaged. 

4-7. Troubleshooting Chart 

Trouble symptom Probable Trouble 

1 OUTPUT VOLTAGE 

indicate 115VAC. 

meter does not 

2 With ON-OFF switch on 

control amplifier set 

to ON: 

a. AC POWER lamp 

does not 

light. 

b. POWER OUTPUT 

lamp does not 

light. out. 

3 POWER ON lamp on 

power supply 

does not light. 

4 Lamps around indicator 

alidade do not 

light. 

5 Display does not 

appear on indicator 

cathode ray tube. 

6 With target transmitter 

TRANSMITTER switch 

at ON, indicator 

does not display 

correct bearing. 

4-8. Repairs and Adjustments 
a. Replacement of Indicator Alidade Lamps. 

(1) Remove the screws that hold the 

alidade. 

(2) Press in on the pilot lamp and turn 

it‘ counterclockwise to unlock. 

Circuit breakers open 

and/or improper seating 

of power input cables. 

a. Pilot lamp loose in 

socket or burned 

out and/or fuse 

is defective. 

-b. Pilot lamp loose in 

socket or burned 

Defective power supply 

fuse and/or pilot 

lamp loose in socket 

or burned out. 

Defective fuses (2 AMP) 
and/or defective 

alidade lamps. 

Defective fuse 

(.125 AMP). 

Goniometer misadjusted 

TM 11-5825-231-10 

d. Clean the front panels, meters, and con- 

trol knobs; use a soft clean cloth. If dirt is 

difficult to remove, dampen the cloth with 
water; mild soap may be used for more ef- 
fective cleaning. 

Checks and corective measures 

Check circuit breakers. If 

circuit breakers are closed, 

check seating of power 

input cables. 

a. Check fuse; replace if 

necessary. If fuse 

is good, check 

seating of pilot lamp. 

Replace if necessary. 

b. Check seating of pilot lamp. 

Replace if necessary. 

Check fuse and replace if 

necessary. Check pilot 

lamp for proper seating 

and replace if necessary. 

Check fuses and replace if 

necessary. Check lamps 

and replace as necessary. 

Check fuse and replace if 

necessary. 

_j_ Adjust goniometer in accordance 

with paragraph 2-21. 

(3) Pull the defective lamp out and re- 

place it with a new one. Push the 
lamp in and twist it clockwise to lock. 

b. Replacement of Control Amplifier, Azi- 

muth Indicator, Power Supply, and Detector 

Power ON Pilot Lamps. 

4-3 
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(1) Turn the glass indicator jewel coun- 

terclockwise and pull out to expose 
defective lamp. 

(2) Press in on the lamp and turn coun- 

terclockwise to unlock. 

(3) Pull the defective lamp out and re- 
place it with a new one. Push the 
lamp in and twist it clockwise to lock. 

c. Replacement of Fuses in Df System. 

(1) Twist the fuse cap counterclockwise 
to unlock. 

(2) Pull the cap out and remove the de- 

fective fuse from the cap. 
(3) Replace the defective fuse with a new 

one and insert the cap and fuse back 
into the fuse holder. 

(4) Push in on the fuse cap and twist 
clockwise to lock. 
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CHAPTER 5 

SHIPMENT AND LIMITED STORAGE AND DEMOLITION 

TO PREVENT ENEMY USE 

Section |. SHIPMENT AND LIMITED STORAGE 

5-1. Handling, Storage, and Disposal 
of Radioactive Material 

Follow the procedures for safe handling, 

storage, and disposal of radioactive materials 

as directed by TB SIG 225, AR 40-580, and AR 

755-380. 

5-2. Disassembly of Equipment 

The following instructions are recommend- 

ed as a guide for preparing the df system for 

shipment and storage: 

a. Antenna System. Disassembly of all 26 

antennas is the same. Follow the procedures 

in the order listed below: 

(1) Disconnect the cable (CG-92G/U 75 
ft or CG-926G/U 110 ft) from the an- 
tenna coupler (fig. 2-11). 

(2) Remove the antenna coupler by 
loosening the thumb nuts on the an- 
tenna (lower mast section). Slide the 

upper end out (left to right); then 

lift up to remove the assembly. 

(3) Loosen the guy wires. 

(4) Disconnect the guys. 

(5) Holding the antenna in an upright 
position, pull out on the upper re- 
taining pin on the antenna base (fig. 

2-7). 

(6) Slowly walk away from the base, 

moving hands back, one at a time, 

until antenna is low enough for the 

removal of the loading disk. 

(7) Unscrew the loading disk from the 

upper mast section (fig. 2-9). 

(8) Unlock and remove the lower re- 

taining pin. 

(9) Unlock the clamps on the antenna 

sections and place the sections in the 

antenna container. 

(10) Remove the guy stakes and the base 
stakes and place them in their con- 

tainer. 

(11) Set the antenna base aside and re- 

move the counterpoise ground strap 
from the ground rod by removing the 

holding screw. 

(12) Remove the counterpoise clamps and 

the ground rod. Fold the counter- 

poise in half with the two wooden 
rods on each end. 

(13) Rol up the counterpoise from each 

end toward the center. 

(14) Place the counterpoise and clamps in 

the counterpoise container. 

b. Consoles. Disconnect all cabling before 
proceeding. Remove the units as follows: 

(1) Remove the rack and panel screws 

from the front panels of all the units. 

(2) Slide the units forward and remove 

them from the console. 

5-3. Protecting Transported Equipment 
a. Equipment that is to be removed from 

service for periods exceeding approximately 
2 weeks, or equipment that is to be shipped for 

use by other personnel or activities, is normal- 
ly repackaged by higher maintenance cate- 
gory personnel. Refer equipment to organi- 

zational maintenance personnel for repack- 

aging. 

b. If this equipment is to be transported over 

short distances under control of the using 
unit for immediate re-use, place each unit in 

a corrugated cardboard or wooden box and 
place padding over the control panels. Use 
rags or crumpled paper for padding. 

5-1 
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Section Il. 

5-4. Authority for Demolition 

Demolition of the equipment will be accomp- 

lished only upon the order of the commander. 
The destruction procedures outlined in para- 

graph 5-5 will be used to prevent further use 

of the equipment. 

5-5. Methods of Destruction 

Use any of the following methods to destroy 

the equipment: 

Warning: Use extreme care when smashing 

the cathode ray tube. Strike the cathode ray 

tube lightly on the neck next to the base. 

a. Smash. Smash the controls, tubes, 

switches, capacitors, transformers and meters; 

use sledges, axes, hammers, or crowbars. 

5-2 

DEMOLITION OF MATERIEL TO PREVENT ENEMY USE 

b. Cut. Cut the power cord and slash the 
radiofrequency shields; use axes, handaxes, or 

machetes, 

Warning: Be extremely careful with explo- 

sives and incendiary devices. Use these items 

only when the need is urgent. 

c. Burn. Burn cords and technical manuals; 

use gasoline, kerosene, oil, flamethrowers, or 

incendiary grenades. 

d. Bend. Bend panel, cabinets, and antenna 

sections. 

e. Explode. If explosives are necessary, use 

firearms, grenades, or TNT. 

f. Dispose. Bury or scatter the destroyed 
parts or throw them into waterways. 
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APPENDIX Il 

BASIC ISSUE ITEMS 

Section I. 

A2-1. General 

This appendix lists items supplied for initial 

operation and for running spares. The list 
includes tools, parts, and material issued as 

part of the major end item. The list includes 
all items authorized for basic operator main- 
tenance of the equipment. End items of 
equipment are issued on the basis of alow- 
ances prescribed in equipment authorization 
tables and other documents that are a basis 
for requisitioning. 

A2-2. Columns 

Columns are as follows: 

a. Federal Stock Number. This column 

lists the 11-digit Federal stock number. 

b. Designation by Model. Not used. 

c. Description. Nomenclature or the stand- 
ard item name and brief identiying data for 

each item are listed in this column. When 

requisitioning, enter the nomenclature and 
description. 

INTRODUCTION 

d. Unit of Issue. The unit of issue is each 

unless otherwise indicated and is the supply 

term by which the individual item is counted 

for procurement, storage, requisitioning, al- 

lowances, and issue purposes. 

e. Expendability. Nonexpendable items are 

indicated by NX. Expendable items are not 

annotated. 

f. Quantity Authorized. Under “Items Com- 

prising an Operable Equipment,” the column 

lists the quantity of items supplied for the 
initial operation of the equipment. Under 

“Running Spare Items” the quantities listed 

are those issued initially with the equipment 
as spare parts. The quantities are authorized 

to be kept on hand by the operator for main- 

tenance of the equipment. 

g. Illustration. The ‘Item No.” column lists 

the reference designations that appear on the 

part in the equipment. These same designa- 
tions are also used on any illustrations of the 
equipment. The numbers in the “Figure No.” 

column refer to the illustrations where the 

part is shown. 

A2-1 
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Purpose and use, df system -_-_-.--------------------------------------------------------- 1-4 1-1 

Receiver, radio: 

Deer al eae ee te ee ee eee eee ne ee ane 3-6 3-4 

Description ._.....---------------------------------------------------------------------- 1-12 1-12 

Technical characteristics __.__.__...------------------------------------------------------ 1-5 1-4 

Repairs and adjustments __--------------------------------------------------------------- 4-8 4-3 

Shelter and power unit installation -_.-------------------------------------------------- 2-16 2-16 

Site selection _________------------------+------------------------------------------------- 2-3 2-3 

Brariine procedure _.2.22--_-------4 2 24=--2 + 4-2-3 5-2 3-5 = ne es ee 3-10 3-9 

Btoppingsprocedure 2. -._-____.__-L..---------- +--+ -- = 25 + gn gg nn ne 3-15 3-12 

System technical characteristics --------------------------------------------------7------- 1-5 1-4 

Tools and equipment required for installation --------------------------------------~---- 2-5 2-4 

Tools required for operator’s maintenance ----------------------------------------------- 4-2 4-1 

Transmitter, Radio T-279/UR, controls --------------------------------------------------- 3-8 3-9 

Tropical climates, operating procedure --------------------------------------------------- 3-18 3-13 

Sroublesnooting ochart: 5.22.22 —222- 222 222 2.---------+-- +--+ - = ee signe tr 4-7 4-3 

topes Ot foperavion 222 --- 22252 es nt n= 5 3 sen ee ances 3-9 3-9 

Sept yg gre ye: aR lI ag a a itr lea ha 2-1 2-1 

Weekly preventive maintenance checks ana service chart 2.0) 522202222 eee oa 4-5 4-2 
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By Order of the Secretary of the Army: 

HAROLD K. JOHNSON, 

General, United States Army, 

Official: Chief of Staff. 

J. C. LAMBERT, 

Major General, United States Army, 

The Adjutant General. 

Distribution: 
Br Sve Sch (2) except 

Active Army: USASA Tng Cen & Sch (25) 

USASA (2) USASPTCP (11) 

CNGB (1) USATC (2) 

CC-E (7) WRAMC (1) 

Dir of Trans (1) 

CofEngrs (1) 

TSG (1) 

CofSptS (1) 

USAARMED (2) 

USAARTYBD (2) 
USACDCEA (1) 

USACDCCBRA (1) 

USACDCCEA (1) 

USACDCOA (1) 
USACDCQMA (1) 

USACDCTA (1) 

USACDCADA (1) 

USACDCARMA (1) 

USACDCAVNA (1) 

USACDCARTYA (1) 

USACDCSWA (1) 

USACDCCEA (Ft Huachuca) (1) 

USACDCEC (10) 

USCONARC (5) 
USAMC (5) 
ARADCOM (5) 

ARADCOM Regn (2) 
OS Maj Comd (4) 
LOGCOMD (2) except 

First (10) 

Ninth (10) 

USAECOM (30) 
USAMICOM (4) 

USASMC (2) 
USASCC (4) 

MDW (1) 
Armies (2) 

Corps (2) 
USAC (3) 
llth Air Aslt Div (3) 

4th USASA Fld Sta (5) 
12th USASA Fld Sta (5) 
14th USASA Fld Sta (5) 

USMA (2) 

Sve Colleges (2) 

Army Pic Cen (2) 
Instl (2) except 

Ft Monmouth (70) 

Ft Hancock (4) 
Ft Gordon (10) 

Ft Huachuca (10) 

Ft Knox (12) 

Ft Carson (25) 

WSMR (5) 

Gen Dep (2) 
Sig Sec, Gen Dep (5) 

Sig Dep (12) 
Army Dep (2) except 

LBAD (14) 

SAAD (30) 
TOAD (14) 

FTWOAD (10) 

LEAD (7) 
SHAD (3) 

NAAD (5) 

SVAD (5) 

CHAD (3) 
ATAD (10) 

USACRREL (2) 

USAERDAA (2) 

USAERDAW (13) 
Sig Fld Maint Shops (2) 
Units org under fol TOE 

(2 copies each) : 

11-57 

11-97 
11-98 
11-117 

11-127 
11-155 

11-157 

11-158 

11-500(AA-AC) 
11-587 
11-592 

11-597 

NG: State AG (3). 

USAR: None. 

For explamation of abbreviations used, see AR 320-50. 

yy U. S. GOVERNMENT PRINTING OFFICE: 1966—204434/2519 
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