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WARNING 

HIGH VOLTAGE 

is used in the operation 
of this equipment. 

DEATH ON CONY ACT 

may result if personnel fail 
to observe safety precautions. 

Be careful nor ro contact high-voltage connections or 115-volt 
input connections when working on or near this equipment. When 
working inside the equipment, after the power has been rurned off, 
always short-circuit the high-voltage capacitOrs. 
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Figure 2, Amplifier AM-1038/ U, typical system application. 

keyer and applied to the long lines. At the receiving 

position, the amplifier changes the keyed-rone signals 

from the long lines back to the neutral signals that 

operate the receiving teletypewriter. 

5. Technical Characteristics 
Input signal: 

Type. .. ........ ... Keyed rone. 

Frequency .. ............. 500 ro 5,000 cps. 

Keying speed. 1,000 wpm max. 

Amplitude -50 db ro +20 db 

( 6 mw reference) . 
Input impedance .. 500 ohms. 

Output signal: 

Type ............................ . Polar or neutraL 

+20 db approx Amplitude . 

Power: 

Source requirements .. 

Consumption .. 

Tubes: 

( 6 mw reference) . 

88 to 132 v, 54 to 72 cps 

110 w. 

Number Type 
1 
Reference Symbol Function 

1 6SJ7 V1 Input amplifier 
1 6H6 V2 Signal rectifier 
2 6SN7GT {V3A Limiter-amplifier 

V3B Monitor amplifier 

{V4A D-e amplifier 

V4B D-e phase inverter 
2 6V6 V5 Ourput amplifier 

V6 Ourput amplifier 
3 5Y3GT V7 Rectifier 

V8 Rectifier 

V9 Rectifier 

2 

6. Packaging Data 
a. Domestic. When packaged for domesr!c shipment, 

Amplifier AM-103B/ U is placed in a corrugated carton 

contain ing corrugated bottom and side supports, and a 

corrugated panel protectOr. Running spares are packaged 

in a separate container with cellulose packing materiaL 

This conta iner also is placed in rhe corrugated canon 

and rhe flaps of the carton are sealed down with rape. 

When packaged for domestic shipment, the desiccant 

is omitted. 

b. Export. Packaging for export shipment is the same 

as described in subparagraph a above, except for the 
addition of the desiccant. The carton packaged for 

domestic shipment now is placed in a second corrugated 

carton containing a moistureproof and waterproof b ar

rier, and the flaps are sealed with rape. This carton is 

placed in a wooden packing case conta ining a waterproof 

paper case liner, which is hear-sealed before the lid is 

nai led on the wooden packing case. The wooden packing 

case then is srrapped with Ys- inch steel straps. A typical 

illusrration of packaging the amplifier is shown in figure 

3. The size, weight, and volume of unpacked and both 

types of packaged equipment, are shown in the table 

below. 

Height Width length Volume Weight 
(in.) ( in.) (in.) (cu fc) ( lb) 

Unpacked 7 8 \1.1 19 .64 40 
Packed for 

domestic use 14 \1.1 ll Y<I 21 Y2 1.99 50 
Packed for 

export' 18 Y2 15 Y2 27 4.46 100 
-

"Approximate 

7. Description of Amplifier AM-1 038/ U 
a. Amplifier AM-103B/U is a nine-tube rectifier, 

limiter, and amplifier unit that converts keyed a-f signals 



inro polar or neutral telegraph or teletypewriter signals. 
The frequency of the input tone signal must be between 
500 and 5,000 cps. 

b. Amplifier AM-103B/U consists of a single chassis 
designed for mounting on a standard 19-inch relay rack. 
A cover, which may be removed by a direct backward 
pull, prorecrs the chassis from dust and dirr. 

c. A removable section of rhe front panel (fig. 6) 
provides easy access ro rhe tubes. To remove this section 
(fig. 6), turn rhe two Dzus fasteners on the front panel 
a quarter-rum counterclockwise and lift the section away 
from rhe front panel (fig. 26). 

d. In addition to a POWER ON-OFF switch S1, the 
front panel contains OUTPUT REVERSE switch S5, 
OUTPUT LEVEL switch S3, OUTPUT SINGLE
DOUBLE switch S4, and LOW PASS FILTER switch 
S2. S 1 and S5 are two-position roggle-typc switches, S2 
and S3 are four-position rotary-type switches, and S4 is 
a two-position rotary switch. The fronr panel also con
rains three controls for adjusting the amplitude of the 
input signal, the waveshape, and the magnitude of the 
output signa!. These controls are in the form of rotary
type potentiometers and consist of INPUT A TTENU
ATOR R7, NOISE HEJECTOR R30, and SIGNAL 
BALANCE R31. The function of these controls is 
described in paragraph 16. 

e. The front panel also contains jack J1 for moniror-
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ing the input signal, and meter M1 for indicating the 
polariry and amplirude of the output current. 

8. Running Spares 
Note. If the 6SN7GT or 6V6 rubes of Amplifier AM-

103B/U must be replaced, use the ruggedized types listed below. 

Following is a list of running spares for Amplifier 
AM-103B/U. 

2 tubes, type 5Y3GT. 
1 rube, rype 6H6. 
1 tube, type 6SJ7. 
1 rube, rype 6SN7WGT. 
1 rube, type 6V6Y. 
6 fuses, cartridge, 3 amperes. 

9. Additional Equipment Required 
The following material is nor supplied as a parr of 

Amplifier AM-103B/U, bur is required for its installa
tion and operation: 

1 two-conducror cable to connect the amplifier ro 
rhe power source. 

3 two-conductor shielded cables to connect rhe 
amplifier ro rhe source of keyed-tone signals, 
moniror station, and terminating equipment. 

The four cables do nor require lugs or other devices at 
rhe amplifier end. Plugs, jacks, and such devices may be 
attached ro the other ends of rhe cables when required 
by rhe associated equipment (fig. 5). 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF EQUIPMENT 

10. Siting 
The selection of the best location for wire equipment 

depends on local conditions such as the following: the 
need to house the equipment where its shelter cannot be 

seen; the type of housing available; possible installation 
in vehicle; the terrain ; and the need for easy access to 
messengers. The choice of location for Amplifier AM-

103B/ U is also dependent on the location of the equip
ment with which it is associated. 

11. Uncrating, Unpacking, and Checking 
New Equipment 

Note. For used or reconditioned equipment, refer to para
graph 14. 

a. General. Equipment may be shipped in oversea 
packing cases or in domestic packing cases. When new 

equipment is received, select a location where the equip

ment may be unpacked without exposure ro the elements 
and which is conven ient to rhe permanent or semi

permanent installation of rhe equipment. The instruc

tions in subparagraph b below apply co equipment sh ip

ped in export packing cases, and the instructions in 

subparagraph e below, ro equipment in domestic pack ing 

cases. 

Caution: Be careful when uncrating, unpacking, and 

handling rhe equipment. If ir becomes damagd or ex

posed , a complete overhaul may be required or the 

equipment might be rendered usel ess. 

b. Step-by-step ln.rtmctions for Uncrctlillg and Un
packing Export Shipments (fig. 3). 
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( I ) P lace rhe pack ing cases as near the operating 

position as convenient. 

( 2) Cut and fo ld back the steel st raps. 

( 3) Remove the nails with a nail pull er. Remove 
the top and one side of the packing case. Do 

not attempt to pry off the sides and top ; the 
equipment may be damaged. 

( 4) Remove the waterproof paper case liner. 

( 5) Open the outer corrugated cardboard carton. 
( 6) Remove the moistureproof and vaporproof 

barrier covering the inner cardboard canon. 

( 7) Inspect the indicator card on rop of the inner 
carton. The crystals of the card are normally 

blue. Pink crystals indicate that moisture has 

penetrated the barrier. 

c. Opening Inner Cormgated Carton. 
( 1) Open the top of the inner cardboard carton. 

( 2) Remove the spare pans box and any tissue 
that has been used as packing mater ial. 

( 3) Remove the two corrugated spacers and the 

corrugated panel prorecror. 

( 4) Remove Amplifier AM-103B/ U from the in

ner carton, and place ir on a workbench or 

near irs final location. 

d. Checking. 
( 1) Check the contents of the packing case against 

the master packing slip. 

( 2) Check the fuse at the rear of the amplifier 

chassis for raring, condition , and proper inser
tion. 

( 3) Check each rube against breakage and make 

cerrain that each is in its proper socket. Refer 

to figure 4 for Amplifier AM-103B/ U tube 
lrxat ions. 

u. Unpacking Domestic Pe~cki11g Cases. Equipment 

may be received in domestic packmg cases. The instruc

tions given in subparagraphs c and d above apply also 

to unpacking domestic shipments. Open the canon that 

protects the equipment. Remove the spare parts box and 
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Figure 3. Amplifier AMIOJB/U, packing and packaging diagram. 
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the amplifier unit from the carton. Check the contents 
of the packing case against the master packing slip. 

N ote. Save the original packing cases and containers for 
both export and domestic shipments. They can be used again 
when the equipment is repacked for storage or shipment. 

12. Installation of Amplifier AM-1 038/U 
a. Amplifier AM-103B/ U is shipped from the factory 

with the input leads to input transformer T3 connected 
for an input impedance of 500 ohms. If a 5,000-ohm 
input impedance is required, unsolder the shielded lead 
from terminal 2 of transformer T3 and resolder the lead 
to terminal 3 (fig. 10). 

b. Amplifier AM-103B/ U can be mounted in any 
standard 19-inch relay rack. Four slots in the front 
panel, one near each corner, permit the amplifier to be 
fastened to the rack (fig. 6) . 

13. Connections 
All connections to Amplifier AM-103B/ U are made 

ro terminals on terminal poard E4 at the rear of ·the 
chassis. Figure 5 shows the location of the terminals on 

the terminal board. To make connections to the ter
minals, remove the dust cover from the chassis with a 
direct backward pull. Slide the bakelite strip in the slot 
in the left side of the chassis toward the rear. Strip about 
Y2 inch of insulation from the ends of suitable lengths 
of wire. Insert each wire in the slot in the left side of the 
chassis, dress the wire around the lower left corner of 
the chassis, and connect it co the proper terminal. 

14. Service upon Receipt of Used or 
Reconditioned Equipment 

a. Follow the .instructions in paragraph 11 for un
crating, unpacking, and checking the equipment. 

b. Check the used or reconditioned equipment for 
tags or other indications pertaining to changes in the 
wiring of the equipment. If any changes in wiring have 
been made, note the changes in ·this manual, preferably 
on the schematic diagram. 

c. Check the operating controls for ease of operation. 

d. Perform rhe installation and connection procedures 
given in paragraphs 12 and 13. 

Section II. CONTROLS 

15. General 
Careless setting of controls can cause damage to this 

equipment. For this reason, it is important to know the 
function of every control. The actual operation of the 
equipment is discussed in sections III and IV of this 
chapter. 

16. Controls and Their Uses 
Controls on the front panel of Amplifier AM-103B/ U 

are shown in figure 6. The controls and their functions 
are listed in the following table. 

Control Function 

POWER ON-OFF Two-position toggle switch. In 
switch ( Sl). OFF position, power is re

moved from amplifier. In 
ON position, power is ap
plied to amplifier. 

LOW PASS FILTER Four-position rotary switch. 
switch ( S2). Varies amount of capaci

ranee in low-pass fi lter cir
cuit. 

OUTPUT LEVEL Four-position rotary switch. 
switch (53). Selects output current ampli

tude and waveshape by con
trolling amount of resistance 

Control 

OUTPUT SINGLE 
DOUBLE 
switch (54). 

OUTPUT REVERSE 
switch (55) . 

INPUT A TTENU
A TOR control 
(R7) . 

NOISE REJECTOR 
control ( R30) . 

Function 

and capacitance 111 output 
circuit. 

Two-position rotary switch. In 
SINGLE position, output of 
Amplifier AM-103B/ U is 
neutral (unidirectional). In 
DOUBLE position, output 
of Amplifier AM-103B/ U is 
polar (bidirectional). 

Two-position toggle switch. 
Re~erses polarity of mark 
and space output signals 
with respect to each other. 

Potentiometer. Controls ampli
tude of signal input co input 
amplifier. Turning control 
clockwise increases ampli
tude of signal on input am
plifier grid. 

Potentiometer. Enables signal 
rectifier V2A and V2B to be 
biased above noise level of 
input signal. Turning con
trol clockwise increases bias 
on signal rectifier. 
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Control Function 

SIGNAL BALANCE Potentiometer. Determines time 
control ( R31). duration of mark signal with 

respect to duration of space 
signal by controlling bias on 
d-e amplifier V1A. Turning 
control clockwise decreases 
the bias on the d-e amplifier. 

REMOVABLE 
PANEL 

Control 

Meter (Ml) . 

MONITOR jack 
(Jl). 

Function 

Milliammeter. Indicates both 
current amplitude and po
larity of output signal. 

Jack. Provides means for moni
toring input signal from 
front panel of amplifier. 

TM 377A-6 

Figure 6. Amplifier AM-103B/U,, fronJ panel controls. 

Section Ill. OPERATION UNDER USUAL CONDITIONS 

17. Preliminary Starting Procedure 
a. Check to see that input transformer T3 primary is 

connected for the required input impedance. For 500-
ohm input impedance, the INPUT terminals on ter,minal 
board E4 connect to terminals 1 and 2 of transformer 
T3; for 5,000-ohm input impedance, the INPUT ter
minals connect to terminals 1 and 3. 

b. Be sure that power and communication lines are 
connected properly to terminal board E4 (fig. 5 ) and 
that adjacent terminals are not short-circuited. 

18. Starting Procedu.re 
a. Set INPUT ATTENUATOR potentiometer R7, 

NOISE REJECTOR potentiometer R30, and SIGNAL 
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BALANCE potentiometer R31 to the middle of their 
ranges. Place OUTPUT REVERSE switch S5 in the 
right-hand position. 

b. The table which follows indicates the proper set
tings of LOW PASS FILTER switch S2 and OUTPUT 
LEVEL switch S3 for keying speeds from 5 to more then 
220 wpm. Set these switches to the positions corre
sponding to the keying speed of the input signal. 

Note. When the amplifier is driving an ink recorder, place 
OUTPUT LEVEL switch S3 in position 4 regardless of keying 
speed. When the amplifier is driving a tone keyer, place OUT
PUT LEVEL switch S3 in position 3 for keying speeds up to 

120 wpm, and in position 4 for keying speeds greater than 
120 wpm. 



,------,-

Keying speed LOW PASS FILTER OUTPUT LEVEL 
(wpm) switch S2 ·position switch S3 position 

5-25 1 1,2,3,or4 
25-60 2 2; 3,or4 
60-120 2 or 3 3 or4 

120-220 3 or4 3 or4 
220 and above 4 4 

c. Set OUTPUT switch S4 to SINGLE for neutral 
output o~ to DOUBLE for polar output. Set OUTPUT 
switch S4 in accordance with the requirements of the 
driven equipment. For actuating a polarized relay, such 
as in a high-speed ink recorder, DOUBLE output will 
give more positive operation. For actuating a nonpolar
ized relay, such as in a teletypewriter, SINGLE output 
is required. 

d. Turn POWER switch S1 to the ON position. Allow 
2 minutes for the unit to warm up. The amplifier is now 
in operation. When keying signals are applied to the 
INPUT terminals, the amplifier will drive the ink 
recorder, teletypewriter, or other associated equipment. 

e. Abnormal line conditions may prevent the ampli
fier from keying the driven equipment properly. These 
abnormal conditions and the required corrective meas
ures are discussed in paragraph 19. 

19. Abnormal Operating Conditions 
a. A weak input signal will cause erratic operation of 

the driven equipment. Turn INPUT A TTENUATOR 
potentiometer R7 clockwise to increase the amplitude 
of ·the input signal at the grid of input amplifier VI . To 
obtain an indication of the strength of the input signal, 
plug a headset into MONITOR jack J1 on the front 
panel. 

b. If the noise level of the input signal is high, noise 
pulses may key the amplifier. To suppress line noise, turn 
NOISE REJECTOR potentiometer R30 in a clockwise 
direction. To obtain an indication of noise level in the 

input signal, plug a headset into MONITOR jack J 1. 

Note . If NOISE REJECTOR potentiometer R30 is turned 
too far in a clockwise direction, the signals also will be rejected. 
Ad just this control only to the point where the best perform
ance of the receiving equipment is obtained. 

c. Proper operation of teletypewriter equipment re
quires that the duration of the mark signal be approxi-· 
mately equal to that of the space signal. If the mark-to
space time relationship is unequal, the driven equipment 
may fail to operate. To increase the time duration of 
the mark signal in relation to the space signal, turn 
SIGNAL BALANCE potentiometer R31 in a clockwise 
direction. Figure 14 illustrates the results of correct and 
incorrect settings of SIGNAL BALANCE control. 

d. In usual teletypewriter and telegraph practice, the 
mark signal is transmitted as a tone-on condition and the 
space signal as a tone-off condition. If, however, these 
conditions are reversed, Amplifier AM-103B/ U will pro
duce an inverted output. That is, the mark signal will be 
positive with respect to the space signal. To correct this 
inversion, throw OUTPUT REVERSE switch S5 to the 
left-hand position. The table below indicates the polarity 
of the mark signal output of Amplifier AM-103B/ U 
under both conditions of line transmission and in both 
positions of OUTPUT REVERSE switch S5. 

Input Position of OUTPUT Polarity of output mark 
mark signal REVERSE Switch S5 signal' 

Tone on. Right-hand. Negative. 
Tone on. Left-hand. Positive. 
Tone off. Right-hand. Positive. 
Tone off. Left-hand. Negative. 

"With respect to space signal. 

20. Stopping Procedure 
To de-energize the amplifier, throw POWER switch 

Sl to the OFF position. No additional procedure is 
necessary. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

21. General 
The operation of Amplifier AM-103B/ U may be 

difficult in regions where extreme cold, heat, humidity 
and moisture, sand conditions, etc., prevail. In the fol
lowing paragraphs, instructions are given on procedures 
for minimizing the effect of these unusual operating 
conditions. 

22. Operation in Arctic Climates 
Subzero temperatures and climatic conditions associ

ated with cold weather affect the efficient operation of 

the equipment. Instructions and precautions for opera
tion under such adverse conditions follow : 

a. Handle the equipment carefully. 
b. Keep the equipment warm and dry. 
c. Locate the equipment inside a heated inclosure 

whenever possible. Do not allow cold drafts to come in 
contact with the glass envelope of a heated tube because 
this will shatter the envelope. 

d. When equipment that has been exposed to the cold 
is brought into a warm room, it will sweat until it 
reaches room temperature. When the equipment reaches 
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room temperature, dry it thoroughly. This cond ition also 

arises when the equipment warms up during the day 

after exposure during a cold night. 

23. Operation in Tropical Climates 
When operated in trop ical climates, the amplifier may 

be installed in rents, hu ts, or, when necessary, in under

ground dugouts. When equi pment is install ed below 

grou nd and when it is set up in swampy areas, moisture 

conditions are more acute than normal. Ventilation is 

usually very poor, and rhe high re lative humidi ty causes 

condensation of moisture on the equ ipment whenever 
rhe temperature of the equipment becomes lower than 

the surrounding <lir. To minimi ze th is condition, place 

lighted electr ic bu lbs so that the hear from the bu lbs will 

mmtmtze the condensation of moisture on the equip

ment. 

24. Operation in Desert Climates 
a. Cond it ions simi lar to those encountered in tropical 

climates often prevail in desert areas. Use the same 

measures described in paragraph 23 to insure proper 

operation of the equipment. 

10 

b. T he mam problem that anses with equipment 

operation in desert areas is the large amount of sand, 

dust, and dirr which enters rhe equipment. The ideal 

preventive measure is to house the equipment in a dust

proof shelter. Since, however, such a bui lding is seldom 

ava il able and would require air conditioning, the next 

best precaution is to make the building in which .the 

equipment is located as dustproof as possible with avai l

able materials. Hang wet sack ing over the windows and 

doors; cover the inside walls with heavy paper. Use sand 

to secure the tent side walls to prevent their flapping in 
the wind. 

c. Never tie power cords, signal cords, or other wiring 

connections to either the inside or the outside of tents. 

Desert areas are subject to sudden w ind squa lls which 

may jerk the connect ions loose or break the lines. 

d. Keep the equipment as free from dust as poss ible. 

Make frequ ent preventive maintenance checks ( ch. 3). 

This equipment does not need lubri cation and it should 

be kept free from oi l and grease. Excessive amounts of 

dust, sand, or dirt that come into contact with o il and 

grease result in grit, which wi ll damage the equipment. 



CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. PREVENTIVE MAINTENANCE SERVICES 

25. Tools and Equipment 
No special tools or equipment are supplied or issued 

for Amplifier AM-103B/U. None is required for or
ganizational preventive maintenance. Only the usual 
tools generally avai lable to maintenance personnel such 
as screwdrivers and pliers are required. They are supplied 

in Tool Equipment TE-41. 

26. Definition of Preventive Maintenance 
Preventive maintenance is work· performed on rhe 

equipment, when the equipment is not in use, to keep 
ir in good working order so rhar breakdowns and need

less interruptions in service will be kept to a minimum. 
Preventive maintenance differs from troubleshooting 
and repair. Irs aim is ro prevent certain troubles from 
occurring. See AR 750-5. 

27. General Preventive Maintenance 
Techniques 

a. Use #0000 sandpaper to remove corrosion. 
b. Use a clean, dry, lior-free cloth or a dry brush for 

cleaning. 

( 1) If necessary, moisten the cloth or brush with 
Solvent, Dry Cleaning (SD); then wipe the 
parts dry with a cloth. Do not use cleaning 

solvent ( SD) for electrical contacts. 
( 2) Clean electrical contacts with a cloth mois

tened with carbon tetrachloride; then wipe 

them with the dry cloth. 

c. If available, use dry compressed air ar a line pres
sure not exceed ing 60 pounds per square inch to remove 

dust from inaccess ible places; be careful, however, nor 

to cause any mechanical damage ro rhe equipment from 
the air blast. 

d. For further information on preventive maintenance 
techniques, refer ro TB SIG 123. 
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Caution: Repeated contact of carbon tetrachloride 
with the skin or prolonged breathing of the fumes IS 

dangerous. Make sure adequate ventilation is provided. 

28. Use of Preventive Maintenance Forms 
(figs. 7 and 8) 

a. The information in paragraph 29 is presented as a 
guide to the individual making an inspection of the 
equipment in accordance with instructions on DA 
Forms 11-238 and 11-239. The decision as ro which 
items on the forms are applicable to this equipment is 
a racrical decision ro be made in the case of first 

echelon maintenance by the communication officer/ chief 
or his designated representative, and, in rhe case of sec
ond and third echelon maintenance, by the individual 
making the inspection. Instructions for rhe use of each 
form appear on the reverse side of rhe form . 

b. Specific preventive maintenance procedures appli
cable ro Amplifier AM-103B/ U are outlined in para
graph 30 and should be referred ro before completing 
forms DA 11-238 and 11-239. 

29. Perfo.rming Preventive Maintenance 
The electrical components of Amplifier AM-103B/ U 

require routine preventive maintenance ro keep rhe in

strument operating ar peak efficiency. Hit-and-miss 
methods are nor sarisfacrory. For this reason, only au

thorized preventive maintenance should be practiced, 

and the instructions given here musr be used by person
nel assigned ro such duties. 

Caution: Do nor tighten screws, nurs, and bolts be

yond the pressure for which they were designed. Over

tightening will result in bent, broken, ·and damaged parts 
and stripped threads. 

a. Perform all work when the instrument is discon-
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OPERAT-OR FIRST ECHE LO N MAINTENANC E CHECK LI ST FOR SI GN AL CORPS EQU IPMENT 
RAD I 0 CDHH UN I CAT I ON, DI RECTIO N FI NDI NG, CAR RI ER, RA DAR 

INSTRUCT I ONS : See o t her 11 ide 

EQU I PMENT NOMENC LATURE 
AMPLIF IER AM-1038/U 

EQU I PMENT SER IAL NO . 

LEGEND FOR HARKING CONDI TI ONS: .( Sati s f ac t or y; X Adjus tment , repair or replaceme nt r equired; ® De t ec t co rrec t ed. 
NOTE: Stri ke out i tems oot app li c ab l e. 

0 A I L Y 

NO ITEM 
COND I TION 

s ~ T w T f s 
<b COMPLETENESS AND GENERAL COND ITI ON OF EQUI PMEtiT (r octdve r , tr ~~nttmitt e r, c nr ry inf C lt lllt1111 0 •l r e ltnd cttb le, 

lfli c r ophonetJ, tubes , $ptt r e pttrt l!l , t ec lmi c 11 l mtJnu tt l a and ttcceasor ies) . Par. 30a(l ) 

I~ LOC AT I ON AND INSTALLAT I ON SUITABLE FOR NOR MAL OPERAT I ON. Par. 30a (2 ) 

10: CLEAN DI RT AND WOISTURE FROM ANTE NNA, MI CROPHONE , HEADSETS, CH ESTSET S, KEYS , JACKS, PLUGS , TE LEPHONES , 
CARR Y 1 NG BAGS , COMPONENT PANELS . Par. 30a (3) 

~ I NSPECT SEATING OF READ I LY ACCESS IBLE "P LUCK- OUT " ITEMS: TUBES , LAMPS, CRYSTALS, FUSES , CO NN EC TORS , 
V IBRATORS , PLUG- I N CO ILS AND RES ISTORS . Par. 30a (4) 

Qi I NSPECT CONTROLS FOR BI ND I NG, SCRAP I NG, EXCESS I VE LOOSENESS , WORN OR CHI PPED GEARS , MI SA LI GNioi ENT , POS IT I VE 
ACT I ON. 

Par. 30a( 5) 

IW CHECK FOR NOR MAL OP ER AT I ON. Par. 30 a(6) 

WEEKLY 

' 
~~ NO. I TEM ~.~ NO ITEM 

s~ 

Q... 
CLEAN AND T IGHTEN EXTER I OR OF COioi PONEtlTS At/0 CASES, RACK 

1} 

MOUNTS , SHOCK to! OUNTS, ANTENNA MOUN TS, COAXIAL TRAtlSMI SS ION I NSPE CT STORAGE BATTER I ES FOR DI RT , LOOSE TER MI NALS, ELEC-

LINES, WAVE GUI DES, AND CAB LE CONNECTIONS. 
Par. 30 b (l) 

TROLYTE LEVEL AND SPECIF IC GRAV ITY , AND DA t.I AGEO CASES . 

0.: 14 

INSPECT CASES , to! OUNT INGS, ANTENNA S, TOW ERS , AND EXPOSED ~ 
CLEAN AIR f i LTERS , BRASS tlM.4 E PLATES , 0 tAL AND loi ETER 

METAL SURFACES , FOR RUST 1 COOROS I ON 1 AND t.I OISTURE . WINDOWS , JEWEL ASSEMBLI ES . 
Par. 30 b (2) Par. 30 b (5 ) 

~ 115' 
INSPECT CORD, CAB LE, WI RE , AND SHOCK loi OUNTS FOR CUTS, ~ 
BRE AK S, FRAY I NG , DETERI ORATI ON , KI NKS , AND STR AIN. I NSPECT loiETERS FOR DAMAGED GLASS AND CASES . 

Par. 30 b (3) Par. 30 b (6) 

10 16 
I NSPECT ANTE NN A FOR ECCENTR IC IT I ES, CORROS I ON, LOOSE F IT , ~ 

INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHER -
DAM.AG ED I NSULATORS AND REFLECT ORS . PROOFING . 

Par. 30 b (7) 

11 11 

ltlSPECT CANVA S ITE ioiS, LEATHER , AND CAOL HlG FOR loll LOE W, 
TEARS , AND FRAY I NG. CH ECK ANTEtlNA GUY WI RES FOR LOOSENESS AND PROPER TEllS ION. 

~ IN SPECT FOR LOOSENESS OF ACCESS IBLE ITEMS: SWITCHES, 18 
KNOBS , JACKS , CONNECTORS , ELECTRI CA L TRANSFOR NERS , POWER-

CHECK TERMINAL BOX COVERS FOR CRACKS , LEAKS , DAMAGED 
SlATS, RELA YS, SELS YN S, MOTORS , BLOWER S, CAPACIT ORS , GEN-
ERATORS , AND PI LOT LI GHT ASSEMBLIES. Par. 30 b (4 ) 

GASKETS , DIRT AtiO GREASE. 

@ I F DEF I CI ENCI ES NOTED ARE NOT CORRECTED DURI}lG lJlSPECT I ON, I ND I CATE ACTI ON TAKEN FOR CORRECT I ON . Par. 30 b (8) 

DA 1 ~~~H5 l 11-238 REPLACES OA AGO FOR M 1119 , 1 DEC 50 , Whi CH I S OBSOLETE . 

TM 377A-26 

Fig11re 7. DA Form I 1-238. 
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT 
RAD IO COHHUIICATIOI, OIRECTIOI· FIIOIIQ, CARRIER, RADAR 

INSTRUCTIONS: Soc o th fl r •ld• 

EQU I />It(NT NOtUNCLATURE AMPLIFIER AM -1038/U I EOUIPMCNT """ "'· 

LSGRHD POR HARliNG COHOITIOHS: .( Satictactory; I Adju s tment, r epair or replacemen t r equi r ed ; (!) Defec t corrected. 

NOT!: St rike ,oa t lte.M 110t a pplicable. 

NO ITCH ~i o. ITEM ~ 

,-.= COMPLCTCN(SS AND GENER AL COND ITI ON OF EQU IPWENT (nc:eJ-,. r , ~ [L[CTRON TU6[S ~ INSPECT rOR lOOSE ENVElOP(S, CAP CONN(C -
.t. r•n•• ltt•r, ca rryln4 o•••• • •lr• •nd c able, •lc roph.;t,.. fl, TORS , CIIACIIEO SOCKETS: I NSUFF ICIENT SOCKET SPR ING TENSION! 
t ube•, • p•r• p•rt•, t edvdc1d JUnu•J,i •ttd •cc•••orln), i;~~\~~~!.AND DIRT CAREFU LLY; Ct!ECII EMI SS ION CJl'o~.E'JbYtt 4) Par. 30C (I) 

II! 20 
INSPECT fiLM CuT-oUTS f (R lOOSE PAAT$, DIRT , NISALIGNNENT 

LOCATION AllD INSTAL\.J.TION SUITABL£ FOR NOfiMAL OPERATION . ANOCOMOS ION . 

Par. 30C(2) 

,J CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, H[AQS[TS, ~ 
CHESTSETS , KCYS 1 UACKS 1 " LIJ(iS , HLHHONES , CARAYihG BAGS, 

INSPlCT FIXED CAI'ACITMS FOR LEAKS , BULGES, AND OISCOLORA -

COWPON(NT PAH(LS. Par. 30C(3) 
TION . 

Par. 30CII51 

I~ INSPECT SEATING OF READ I LY ACCES51BLE •ptuCK-DUT• ITEMS : 
.2 INSPECT RELAY AND CIRCUIT DREAK[R ASSEMBLICS FOR LOOSE 

MOUNTINGS ; BURNED , I' ITHD, CORRDDED.CDNTAr. TS ; NISAL\ GNNENT 
TUBES, Lt.MPS , CRYSTALS , FUSES, CONNECTORS, VIBRATORS , OF CONTACTS" AND SPR INGS ; INSUFFICIENT SPRING TENSION; BIND-
PltJG- INCO ILSAIIDR(S ISTORS. 

Pa r. 30C(4) l NG OF PLUNGERS AND HltlG£ PARTS. 

I ~ 
2) 

INSPECT CONT !I OLS FOR BINDING , SCRAP ING, EXC(SSIYE LOOSENESS, INSPECT YARIABLE CAPAC ITORS FOR. DIRT , MOISTURE , WISALIGII-

WORN M CH IPPCD GEARS , MI SAl\GNH[Hf , POSITIYE ACTIO'f . WENT Of PLATES , AhD LOOSE I<IDUIIT INGS . 
Par. 30 C(5) 

6 3 INSPECT RES IS TORS , BU SH INGS , AND INSULATORS , FOR CRACKS , 
CHECK FOR NORMAl OPCRAT ION . CHI PP ING, 6 li SHR ING , OISCOLORt.T I ON AND I<I OISTUR[. 

Par. 30CI61 Par. 30CI I6 ) 

) 
~lEAN AND TIGHTEN EKT(R IOR OF C~I'ONENTS AND CASES, RACit ~ INSPCCT TER MUIALS OF LAPGE FIXED CAPACITORS AND RCSISTORS 
I'OUNTS, SHOCK WOUIITS , ANHtiNA lo!OUNTS , COAX IAl TRANSMISSI ON FOR COOROS ION, DIRT AND LOOSE CONT ACTS . 
LI NES , WAYE GU ID£5 , AIID CA8l( CONN£CTI ONS . 

Par. 30C(7) Par. 30CI171 

8 ~ INSI'[CT CASES, MOU NTINGS , ANTENNAS, TOWERS, AND EXPOSED 
CLEAN AND TIGHTEN SW ITCHES, HRMINAL BLOCKS, fllOW[RS, 

.,[TAL SURFACES , FDA RUST , CORROSION, AND NOISTURE . 
RELAY CASES , AND INTER IORS Of CHASSIS AHD CABINETS NOT 
R£ADILYACCESS I8l[. 

par. 30CI8l Par. 30c(l8) 

9 ~ IU SPECT CORD, CABlE , WIR£ , AND SHOCK MOUtlTS FOR CUTS, INSPECT TCR MI NALIILOCKS FOR LOOS E CONNECTI ONS , CRACKS 

BREAKS , FRt. YING, DETERI CJI ATI ON , KINKS, AND STRA IN. ANOBR(AKS . 

Par. 30CI9) Par. 30CII9) 

10 28 
INSPECT AtHENNA FOR ECCENTRICIT IES , CORROSION, LOOSf FIT, CIIECK Sf.TT INCS Of ADJUSTAOLE RELAYS. 
OAWAG£0 INSULATORS AtiD REFLECTORS . 

11 29 

INSPECT CANY AS !TENS, LCATit [R, AND CAOLING FOR WllDEW, lUOR ICATC EOU IPNENT IN ACCORDt. NCE WITH APPLICA!ILE 

TEARS , AND fRAY ING. 
O£PART itENT OF TH E ARitY LUBR ICAT ION ORDER . 

12 INSPECT FOR LOOSENESS Of ACCESS IBLE ITCWS: SWITCHES , KNOGS , )0 
UACKS , CONNECTORS , ELECTR ICAL TRANSfOR W£R S, POWERSTATS , INSPECT GENERATORS, ANPLIDYN(S, OYHAWOTORS, FOR BRUS H WEAR, 
RELAYS , SELSYNS , MOTORS, BLOWERS , CAPACITORS , GENERATORS , SPRING HNSION, ARCING , AND FITTUKi OF COWWUTATOR. 
AND PILOT LI GHT ASSEWHI(S , Par. 30C(IO) 

1) 18 INSPECT STORAGE BATTER IES FOR DIRT, lOOSE T[RWIHALS , CLEAN AND TIGHTEN CONNECT!QliS AND ltOUNT INGS fOR TRAHSFOIUt[RS 

ELECTROLYTE LrYE L AND SPEC IFIC GRAYITY, AND DAWAG£D CASES. CHOKES, POHNT ION£TERS , AND RHEOSTATS . 
Par. 30C 120) 

1' ~ 
CLEAN AI R FILTERS , BRASS NAME PLATES, DIAl AND NETCR 

IIISPECT TRANSFORMERS , CHOKES , POTENTION(TERS,, AND 

WIIIDOWS, UEWCL AS S£1o1Dli(S. 
RHEOSTATS FOR OYER HEAT l NG AND OIL-LEAKAGE. 

Par. 30C (I I) Par. ~ocl211 

ll )) 

INSPECT METERS FOR DAMAGED GLASS AND CAS£5 , BEFORE SH IPP ING OR STORING - REWOYE BATTER IES . 

Par. ~OCI121 

~ l' 
IN SPECT SHELTERS AND CDYERS FOR ADEQUACY Of WEATHER PROOF ING . INSPECT CATHODE RAY TUB ES FOR BURNT SCR[[N SPOTS. 

Par. 30c (l 3) 

1) Jl 

CHECK ANTENNA GU'Y' WIR($ FOR LOOSENESS AND PROPER TENS ION . INSPECT BATTE~ICS FOR SHORTS AND DEAD C£LLS. 

18 )6 INSPECT FOR LEAK ING WATERPROOF GASK[TS , WOliN OR LOOSE PARTS. 
CHECK T(Rit iNAL BOX COVERS FOR CRACKS, LEAKS, OAWAG£0 
GASKETS , DIRT AND GREASE. ~ MOISTURE AND FIMG I PROOf. Por. 30C(2 2l 

}8 IF DEFIC IENC IES NOTED ARC NOT CORRCCT£0 DUR ING INSPECTION , INO ICAT£ ACTION TAKEN FOR CORRECT ION . Par. 30C(23) 

DA, ~~\"., 11-239 REPLAC ES DA AGO FOR M ~19 , 1 DEC ,o , WHICH I S OBSOLETE· 

TM377A-27 

Figure B. DA Form 11 -239. 
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nected from the power line. Remove the dust cover with 
a direct backward pul!. Disconnect the power and com

munication lines from terminal board E4 located at the 
rear of the chassis. Remove Amplifier AM-103B/U 
from the relay rack by taking out the two screws at each 
side of the front panel and sliding the unit from the 
rack. 

b. Check to see if any component is overheating. If a 
component, other than a tnbe, becomes so hot that it 
cannot be touched, its temperature is too hi gh and the 

cause must be established. 

c. Visual inspection is the most important operation 
in preventive maintenance because it gives the first in
dication that repairs or adjustments are required. A 
careful observer will not overlook minor signs of trouble 
since valuable time and effort can be saved if such 
trouble is corrected before a major breakdown occurs. A 
maintenance man must be thoroughly familiar with the 
normal operation of Amplifier AM-103B/U. It will 
enable him to recognize signs of defective equipment. 

( 1) Carefully examine all parts of -the equipment. 
Note the state of cleanliness and the place
ment of wires. Signs of overheating are indi 
cated by discoloration of the affected parts. 
Note the general condition of resistors, capaci 
tors, switches, and wiring. 

( 2 ) Look for loose or broken connections, loose 
mountings, or broken parts, and cut, frayed , or 
peeling insulation of wires. 

( 3) Examine all recesses for accumulation of dust 
or dirt, especially between connecting ter
minals. Keep parts, connections, and terminals 
free of dirt and corrosion. In tropical and 
high-humidity locations, look for fungi growth 
and mildew. 

( 4) See that all tubes are seated properly in their 
sockets and check the tightness of all the 
mounting screws and nuts. After a loose con

nection is tightened, apply varnish with a 
small brush to moistureproof and fungiproof 

lt. 

30. Preventive Maintenance Techniques 
The following preventive .maintenance operations are 

performed by organizational personnel at the intervals 
indicated unless these intervals are reduced by the local 

commander. The checklist is a summary of the preven

tive maintenance operations to be performed on Ampli

fier AM-103B/ U. For best performance of the Amplifier 

AM-103B/U, follow the procedure outlined in the 
checklist as frequently as it is required . Preventive main-

14 

tenance is applied as explained in paragraph 29. Do not 
use gasoline as a clean ing fluid; do not smoke near in
fl ammable liquids. 

a. Daily. 
( 1) Be sure that the equipment is complete. Check 

to see that tubes, fuse, connecting cables, and 
technical manual are included. 

( 2) Inspect the mounting of Amplifier AM-
103B/U. Make certain that it is firmly attached 
to the relay rack w ith all connect ing cables 
properly connected. 

( 3) Clean the external surface of the dust cover 
and the front panel. 

( 4) Take off the removable section of the front 
panel by turning the two Dzus fasteners a 
quarter-turn counterclockwise Check ro see 
that the tubes are firm ly seated in their sockets. 

( 5) Turn all rotary controls and switches to ascer
ta in that they do not bind. 

( 6) Check to see that operat ion of Amplifier AM-

103B/U is normal. 

b. Weekly. 
( 1 ) Inspect and , if necessary, tighten power and 

communication line connections to terminal 
board E4 on the rear of the chass is. 

( 2) Inspect the case and chassis for evidence of 
corrosion. Remove any corrosion with sand

paper #0000. 
( 3) Inspect power and communication line cables 

for evidence of fraying and broken insulation. 
( 4) Check to see that front-panel knobs are tight. 
( 5) Clean the nameplate and output current meter 

window. 
( 6) Inspect the output current meter for damaged 

glass and case. 
( 7) Inspect the dust cover for evidence of binding 

and for dents or scratches. 

( 8) Correct any deficiencies found during inspec
tion. If corrective act ion is not possible imme
diately, note the condition and indicate the 
remedy on DA Form 11-238. 

c. Monthly. 

Caution: Disconnect the equipment from the power 

source before performing the following operations. 

When the operations are completed, reconnect the power 

and check to see that operation is satisfactory. 

( 1 ) Check ro see that spare parts are available 

and complete. 

( 2) Check ro see that the locat ion and installation 

of Amplifier AM-103B/U is suitable for nor
mal operation. 



( 3) Remove the dust cover from the equipment 
and clean the interior of the dust cover and the 

chassis. 
( 4) Make certain that the rubes are seated properly 

in their sockets and ·that the fuseholder cap 
makes good contact with the fuse. 

( 5) Turn all controls and rotary switches. Be 
sure that the potentiometers do not bind and 
that switches operate with positive action. 

( 6) If repairs are made, check to see that the 
amplifier operates normally at the conclusion 
of the inspection. 

( 7) Clean the rack mounting with solvent ( SD). 
Inspect terminal board E4 at the rear of the 
chassis for broken or bent lug~ and for stripped 
threads on screws. 

( 8) Inspect the exterior of the chassis and the dust 
cover for foreign matter. Remove any corro
sion with sandpaper #0000. 

(9) Inspect the powe.r and communication line 
cables for breaks and for frayed or stripped 
insulation. 

( 10) Check to see that the locking nuts of the front 
panel controls are secure. Make certain that 
the case of the output current meter is mounted 
firmly on the panel. 

( 11 ) Clean the nameplate and the window of the 
output current meter. 

( 12) Inspect the glass and case of the output cur
rent meter for cracks or breakage. 

(13) Amplifier AM-103B/U is not waterproof. Use 
a dry cloth to wipe off any moisture that may 

be on the unit. Take steps to correct the cause 
of the moisture. 

( .4) Inspect tubes for cracked or loose envelopes. 
Inspect socket connections for loose wires or 
for bad contact between socket and tube base. 

( 15) Inspect capacitors C9, C10, and Cl1 for evi
dence of leakage. 

( 16) Inspect resistors for signs of overlieating as 
evidenced by discoloration or flaking. 

( 17) Check to see that all solder connections are 
clean and tight. 

( 18) Check to see that connections to the switches 
and to the meter on the front panel are secure. 
Special care must be taken with the meter 
connections since they may easily be loosened 
or broken when the removable section of the 
front panel is removed. 

( 19) Inspect the resistor and capacitor boards for 
cracks and for loose or broken solder lugs. 

(20) Amplifier AM-103B/ U contains many heavy 
components. Make certain that the mechanical 

mountings of chokes Ll and L2 and trans
formers T1, T2, and T3 are secure. 

( 21 ) Inspect chokes L 1 and L2 and transformers 
Tl, T2, and T3 for evidence of overheating 
and for oil leakage. 

( 22) Apply varnish with a small brush to any 
new solder connections to protect them against 
moisture and fungi. 

( 23) On the bottom of DA Form 11-239, 
note action co be taken for correaion of de
ficiencies not remedied at the time of inspec

tion. 

Section II. WEATHERPROOFING AND PAINTING 

31. Weatherproofing 
a. General. Signal Corps equ ipment, when operated 

tinder severe climatic conditions such as prevail in tropi
cal, arctic, and desert regions, requires special treatment 
and maintenance. Fungus growth, insects, dust, corro
sion, salt spray, excessive moisture, and extreme tempera
tures are harmful to most materials. 

b. Tropical Maintenance. A special moistureproofing 
and fungiproofing treatment has been devised which, if 
properly applied, provides a reasonable degree of pro
tection. This treatment is explained in TB SIG 13 and 
TB SIG 72. 

c. Winter Maintenance. Special precautions necessary 
to prevent poor performance or total operational failure of 
equipment in extremely low temperatures ar~ explained 

in TB SIG 66 and TB SIG 219. 
d. Desert Maintenance. Special precautions necessary 

to prevent failure in areas subject to extremely high 
temperatures, low humidity, and excessive sand or dust 

are explained in TB SIG 75 . 
e. Protection Again.rt Moisture. If the surrounding 

temperature is higher than the temperature in the vicin
ity of Amplifier AM-103B/ U, moisture may condense 
on rhe uni·t. To offset this difficulty, place lighted electric 
bulbs where the heat wi ll warm the components of 

Amplifier AM-103B/ U. 

32. Rustprooflng and Painting 
a. When the finish on the front panei or the dust 

cover has been scarred or damaged badly, touch up the 
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bared surface to prevent rust and corrosion. Clean the 
scarred surface down to the bare metal. Use #000 sand
paper ro obtain a bright smooth finish. For severe rust, 
use solvent ( SD) ro soften the rust and then use sand

paper to remove the rust. 

Caution: Do nor use steel wool or emery cloth instead 

of sandpaper. Minute parricles of conducting material 
may enter rhe equ ipmenr and cause a short circuit or 

ground rhe circui ts. 

b. When a touch up job is necessary, apply paint wirh 
a small brush. Remove dirt and corros ion from the case 
by cleaning corroded metal with solvenr ( SD). In 
severe cases, ir may be necessary ro use solvent ( SD) to 

soften the corrosion and then use sandpaper ro complete 
rhe preparation for painting. Paint used will be aurhor
ized and cons.isrent with existing regu lations. 

Section Ill. TROUBLESHOOTING AT ORGANIZATIONAL 
MAINTENANCE LEVEL 

33. General 
The trouble shooting and rhe repair work that can be 

performed at the organizat ional maintenance level ( re
pairmen) is limited necessarily in scope by the tools, 
test equipment, and replaceable parrs ava ilable, and by 
the existing tactical situation. Accordingly, trouble 
shooting is based on the performance of the equipment, 
the use of the senses, continuity checks and voltage 
measurements in determining such troubles as burned

out rubes and defective switches. 

a. The following tools and test equipments are re

quired f~r organizational trouble shooting: 

Equipment 

Multimeter TS-297 /U. 
Tool Equipment TE-41. 

Technical manual Sig C stock No. 

TM-11-5500. 3F4325-297. 

6R38041. 

b. The paragraphs which follow in this section help 
to determine which circuits are ar fault, and ro locali ze 
the fault to an irem such as a tube or fuse. 

34. Visual Inspection 

a. Failure of Amplifier AM-103B/U may be caused 

by one or more of the following faults: 

( 1 ) Worn, broken, or disconnected power or com-

municarion lines. 

( 2) Burned-out fuse. 

( 3) Broken wires. 

( 4) Defective rubes. 

b. When the cause of the failure is not immediately 

apparent, inspect as many of the above items as is prac

ticable before starting a derailed examination of the 

component parts of the equipment. Obtain derai led in

formation from the operator regarding the performance 

of the equipment at the time trouble occurred. 
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c. Visually inspect the equipment for mechanical 
damage which might have caused failure. Remember 
that the trouble may nor be in the equ ipment itself bur 
in the installation, or the trouble may be due to externa l 
conditions. In this event, resr rhe insta ll ation if poss ib le. 

35. Trouble Shooting by Using Equipment 
Performance Checklist 

a. General. The equ ipment performance check list 

(par. 36) will help to locate trouble in the equipmem. 
The list contains the item ro be checked, rhe normal 

indications of correct operation, and the correct ive meas

ures that can be taken ro the operator. To 11se this !i.rt. 
follow the items in mtmerical seq11e11ce. 

b. Action or Condition. For some irems, the infor
mation given in the Actio11 or comlitio11 co lumn consists 
of various switch and control setti ngs under which the 

irem is to be checked . For orher items, ir repre enrs an 

acr ion rhar must be taken ro check the normal indication 
g iven in the Normal i11clications column. 

c. Nomzal Inclicatio17S. The normal indications li sted 

include the visible and audib le signs that the operator 

shou ld perceive when he checks the items. If the indi

cations are nor normal, the operatOr shou ld apply the 
recommended corrective measures. 

cl. Corrective Meamres. The corrective measures 

li sted are those which the operator can make w ithout 

turning in the equipment for repairs. A reference to 

chapter 5 in the table indicates that troub le shooting at 

the field maintenance level is necessary. If the set is 

completely inoperative or if the recommended corrective 

measures do nor yield resu lts, trouble shooting is neces

sary. However, if the tactical situation requires that 

communicatiion be maintained, and if the set is not 

completely inoperative, rhe operatOr must keep the set 

in operation as long as it is possible to do so. 



36. Equipment Performance Checklist 

p 

R 
E 
p 

A 
R 
A 
T 
0 
R 
y 

s 
T 
A 
R 
T 

E 
Q 
u 
I 
p 

M 
E 

N 
T 

Item 
No.· 

1 

2 

3 

4 

5 

6 

Item 

Terminal 
board 
connec
tions. 

Controls. 

Filament 
circuit. 

Neutral 

output. 

Output 
reverse. 

Pola-r out-
put. 

Action or condition 

Connect power and 
commumcanon lines 
to terminals on t_er
minal board E4 as 
shown in figure 5. 
Make sure POWER 
switch is in the OFF 

position. 
Set front panel controls 

as follows: 

INPUT ATTENUA-
TOR R 7 to middle 
of its range, NOISE 
REJECTOR R30 to 

middle of its range, 
SIGNAL BALANCE 
R31 ro middle of its 
range, OUTPUT RE
VERSE S5 to left
hand position, LOW 
PASS FILTER S2 to 

position 2, OUTPUT 

S4 to SINGLE OUT
PUT LEVEL S 3 to 

position 4. 

Normal indications 

Throw POWER ON- Tubes light. 

OFF switch Sl to the 

ON position. 

Apply steady mark 

signal to INPUT 

terminals. 

T hrow OUTPUT RE-

VERSE switch S5 ro 
right-hand position. 

a. P l ace OUTPUT 

switch S4 1n 

Meter needle remams 

at zero. 

Meter needle deflects 

tO right. 

a. Meter deflects tO 

right. 

Corrective measures 

Inspect fuse if none of 
the tubes light. Ex
amine any tube that 
does not light and 
refer tO chapter 5. 

Inspect connections tO 

OUTPUT terminals. 

a. Examine connections 

tO OUTPUT ter-

17 



Equipment Performance Checklist-Cont. 

------- --- ----·-------------------------------~------------

p 

E 
R 
F 
0 
R 
M 
A 
N 
c 
E 

--

s 
T 
0 
p 

___ .._ 

Item 
No. Item 

7 Keying. 

Action or condition 

DOUBLE position 
and OUTPUT RE
VERSE switch S5 
tn left-hand pOSI
tion. Disconnect 
cable from IN
PUT terminals. 

Normal indications 

b. Throw OUTPUT b. Meter need le deflects 
REVERSE switch to left. 
S5 to right-hand 
position. 

Apply slow speed (5-
15 wpm) keying 
signals to INPUT 
termina ls. Set OUT
PUT switch S4 tn 
SINGLE position and 
OUTPUT REVERSE 
switch S5 tn left-
hand position. 

Meter needle deflects 
to the right in srep 
wirh input keying 
signals. 

- ---;c---1--- ---------- - -----------1------------

8 POWER 
sw itch. 

Throw POWER switch Tube lights go out. 
S l ro rhe OFF post
rion. 

----L ___________ L_ ____ __ - - ---~-

Corrective measures 

minal. If connec
tions are satisfac
tOry bur meter does 
nor deflect refer to 

paragraph 37. 

b. Refer to paragraph 
37. 

Turn INPUT ATTEN
UATOR control R7 
clockwise and NOISE 
REJECTOR R 30 
control counterclock
wise until meter tn
Jicates output is 
keyed. 

Refer ro paragraph 37. 

37. Trouble-shooting Chart for 
Organizational Maintenance Repairman 

b. Orgcenizational Tro11ble-shooting Chart. 

a. General. The trouble-shooting chart in subpara
graph b lists symptoms of trouble in Amplifier AM
l03B/ U together with the corrective measures that may 
be taken at the organizational maintenance level. Con
tinuity inspections, where indicated, must be made with 
rhe power cable disconnected frorri the unit. 

Notes. 

l. Terminate the OUTPUT terminals of the proper 
associated equipment, and be sure that the associated 
equ ipm~nt is functioning properly. 

2. The type 6SN7GT and 6V6 tubes in Amplifier 
AM-1038/ U are interchangeable with tube types 
6SN7WGT and 6V6Y. 

3. If rhe suggested corrective measures are nor effec
tive, trouble shooting at fie ld maintenance level is 
indicated. 

18 

Symptom 

l. Tubes do not light 
when POWER switch 
S l is placed in the 
ON posicion. 

2. Tubes I i g h t when 
POWER switch SL 
is placed in the ON 
position, bur ampli
fier is totally inopera
tive. 

Corrective measures 

1. a. Inspect fuse Fl for 
conrinuiry. 

b. Inspect POWER 
switch Sl for con
tinuity. 

c. I n s p e c t p r i m a r y 
winding (gray 
leads) of filament 
transformer Tl for 
continuity. 

2. (1. Ins i) e c t prim a r y 
winding (gray 
leads) of power 
transformer T2 for 
continuity. 



Symptom Corrective measures Symptom Corrective measures 

b. Check to see -rhat VERSE switch S5 tn 
supply voltage IS right-hand post non, 
117 VAC, 60 cycle. meter needle does nor 

3. With no signal applied 3. a. Replace tube V8 deflect to right. 
to INPUT terminals, (type 5Y3GT). 5. With steady mark sig- 5. a. Replace rube V9 
OUTPUT switch S4 b. Replace to V5 (type nal applied to IN- (type 5Y3GT). 
in DOUBLE position, 6V6Y). PUT terminals and b. Replace tube Vl 
and OUTPUT RE- c. Inspect meter Ml OUTPUT REVERSE (type 6S ]7) . 
VERSE switch S5 in for continuity. switch S5 tn right- c. Replace rube V2 
left-hand position, hand position, meter (type 6H6). 
meter needle does not needle does not de- d. Replace tube V3 
deflect to left. fleet to left. (type 6SN7WGT). 

4. Wi·th no signal applied 4. a. Replace tube V7 e. Replace tube V4 
to INPUT terminals, (type 5Y3GT). (type 6SN7WGT). 
OUTPUT switch S4 b. Replace tube V6 f. Inspect OUTPUT 
in DOUBLE position, (type 6V6Y). REVERSE switch 
and OUTPUT RE- S5 for continuity. 

19 
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CHAPTER 4 

THEORY 

38. General 
a. Teletypewriter signaling currents are square-wave 

pulses of direct current. Unless repeaters or line relays 
are used, these signals cannot be transmitted over land 
Jines more than approximately 20 miles. Beyond this 

distance, -the signals become distorted and error is intro
duced into the information received at the other end of 
the line. For this reason, when teletypewriter signals are 
ro be sent over long Jines, they are converted into keyed 

a-f sine-wave signals at the sending position. A band

pass fiJ.ter then may be placed in the line to remove 
noise and allow only the wanted signals to operate the 

receiving equipment. In normal practice, the mark 

signal is sent as a rone-on condition and the space signal 
as a tone-off condition. At the receiving position, the 

keyed a-f signals must be changed back to square-wave 
d-e signals before they can operate the receiving tele

typewriter. Radioteletypewriter and carrier telegraph 

systems also use keyed-tone signals to send information. 

As in long-lines transmission, these keyed-tone signals 

also must be changed to d-e signals in order to operate 

the receiving equipment. 
b. Amplifier AM-1 038/U converts the keyed-tone 

signals from long lines or from a radio rece iver into 

square-wave d-e signals. The amplifier rectifies the a-f 
signals and filters , shapes, and amplifies the resultant 

d-e pulses. The output circuit of the amplifier may be 
arranged tO provide either unidirectional (neutral) or 

bidirectional (polar) output signals. 

c. For operation under normal conditions, the mark 

(tone-on) signal appears at the output of Amplifier 

AM-1038/U as a d-e pulse, negative with respect to the 
space (tone-off) signal. If the mark signal from long 

Jines or the rad io receiver is a tone-off condition, the 

output of the amplifier will be inverted. The mark signal 

wi ll be positive with respect to the space signal and the 

receiving equ ipment will fail to operaie. To correct this 

signal inversion, Amplifier AM-1 038/U provides means 

to restore the output signals to their correct polarity. 

20 

d. The waveshape of the output signals of Amplifier 

AM-1 038/U can be altered by means of a switching 
arrangement tO suit the input requirements of several 

types of recording devices. A square-wave output can 

be obtained tO operate teletypewriters. A sharply peaked 
ou tput waveshape can be obtained to operate high-speed 

ink recorders. 

39. Block Diagram (fig. 9) 
The basic circuits and stages of Amplifier AM-1038/U 

cons ist of an input amplifier V 1 (par. 40), a signal 

rectifier V2A and V2B (par. 41), a limiter-amplifier 

V3A and low-pass filter (par. 42), a signal balance con

trol R31, a d-e amplifi er V4A and a d-e phase inverter 
V 4B (par. 43), two output amplifiers V5 and V6 (par. 

44), an output level circuit (par. 45), a monitOr ampli

fier V3B (par. 46), and three power supplies V7, V8, 
and V9 (par. 47, 48 and 49) . 

a. Input amplifier V1 amplifies the keyed a-f input 

signals. These signals then are applied tO signal rectifier 
V2A and V2B. 

b. Signal rectifier V2A and V2B is a full-wave rectifier 

that converts the keyed a-f signa ls into rectified d -e 

pulses. These signals contain a ripple frequency twice 

that of the tone-signal frequency of the input signals. 

Low-level noise pulses are removed from the input by 

the operation of NOISE REJECTOR potentiometer R30. 

c. Limiter amplifier V3A amplifies the d-e pulses and 

limits the peaks of the signal ripple voltage. The low

pass filter attenuates the ripple present in the output of 

tube V3A and also removes any high-level, short-dura

tion noise pulses that may be present in the input 

signals. 

d. D-e amplifier V4A amplifies and limits the d-e 

signals. SIGNAL BALANCE control · R31 determines 

the duration of the mark signal with respect tO the space 

signal. D-e phase inverter V4B operates in con junction 

with d-e amplifier V4A and produces an output 180 

degrees om of phase with that of cl-c amplifier V4A, 



TONE I I INPUT 

..., 

O.;J"'f 

MONITOR 
AMPLIFIER 

V3B 

(~)6SN7GT 

I I 6H6 

NOISE 
REJECTOR 

R 30 

Jl 

=il 
[MONITORj 

I I 121 6SN7GT I 

+310V +300V -ISOV 

POWER 
SUPPLIES 

V7,V9 

5Y3GT 

POWER 
SUPPLY 

VS 

5Y3GT 

L 
V4A V5 

FILTER I 
.. ,E;~""f?n .~~~;,~;. t1rl 

T I (t) ~SN7GT 6V6 

SIGNAL 

BALANCE 
CONTROL 

R31 

LIMITER

D-C AMPLIFIER 

D-C PHASE 

V4B 

(~) 6SN7GT 

OUTPUT 

VS 

6V6 
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depending on the position of OUTPUT REVERSE 
switch S5. 

e. OUTPUT REVERSE switch S5 applies the output 
of either the d-e amplifier or the d-e phase inverter to 
output amplifiers V5 and V6. The type of operation of 
output amplifiers V5 and V6 depends on the position 
of OUTPUT switch S4. 

( 1) With OUTPUT switch S4 in SINGLE posi
tion, output amplifiers V5 and V6 operate in 
parallel, amplify the signals, and apply uni
directional (neutral) signals to the output 
circuit. 

PART OF E4 

(NOTE I) 
r-- ---, 
I I 
I I 
I I 
1 IINPurl 1 
I I 
I 
I 
I I 
I I 
L ____ ..J 

= 

(2) With OUTPUT switch S4 in DOUBLE posi
tion, output amplifiers V5 and VG operate 
alternately, one on mark signals, the other on 
space signals. The tubes then apply bidirec
tional (polar) signals to the output level cir
cuit. 

f. The output level circuit consists of resistors and 
capacitors that can be switched into the output circuit, 
and provides for modifying the output impedance of the 
output circuit to conform to the requirements of the 
driven equipment. 

g. Monitor amplifier V3B amplifies the keyed a-f 

INPUT 
AMPLIFIER 

+310V 

TO SIGNAL 
RECTIFIER 
STAGE V2A 
AND V2B 

MONITOR 
AMPLIFIER 

V3 
1!)6SN7 GT 
2 r--------, 

22 

NOTES: 

I. TERMINAL BOARD E4 IS LOCATED AT 
THE REAR OF THE CHASSIS. 

2. UNLESS OTHERWISE SHOWN, RESISTORS 

ARE IN OHMS, CAPACITORS IN UF. 

4 

+310V 

J I 

(----....---~. 1•'"""1 

(NOTE I) 
r---l 
I I 

I I 
I 

.-----71---<0 I l : IPHONESI: 
I I L ____ J 
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Figure 10. l11fJIII ampli/ler. a11d mo11itor amplifier JtageJ Jchematic diagram. 



input signals and provides means of monitoring the in
coming signals with MONITOR jack Jl. 

h. The power supplies furnish the a-c and d-e voltages 
required to energize and to operate the tubes of Ampli
fier AM-103B/U. 

40. Input Amplifier Stage (fig. 1 0} 
Input amplifier V1 is a high-gain pencode operated 

as a class A amplifier. The function of this stage is tO 

amplify the keyed a-f input signals tO a level high 
enough to insure consistent positive operation of the 
signal rectifier. 

a. The keyed a-f signals from the control source are 
applied to the INPUT terminals of terminal board E4 
and are coupled through input transformer T3 to IN
PUT ATTENUATOR potentiometer R7. The slider arm 
of potentiometer R 7 transfers a portion of the input 
signal voltage to the grid of input amplifier Vl. V1 
amplifies the signals and couples them through trans
former T4 to the signal rectifier circuit. 

b. For 500-ohm input impedance, the INPUT termi
nals on terminal board E4 are connected to terminals 
1 and 2 of transformer T3. For 5,000-ohm input im
pedance, the INPUT terminals are connected to termi
nals 1 and 3 of transformer T3. 

c. Resistor R1, bypassed by capacitor C1, provides 
cathode bias for tube Vl. Resistor R2, bypassed by 

T4 

r-;----3 
I 

FROM I 
INPUT I 

AMPLIFIER I 
VI I 

NOTE: 

SIGNAL 
RECTIFIER 

V2 
(~)6H6 

SIGNAL 
RECTIFIER 

V2 
(~)6H6 

I. UNLESS OTHERWISE SHOWN, RESISTORS 
ARE IN OHMS, CAPACITORS IN UF. 

LIMITER
AMPLIFIER 

capacitor C2, is the screen voltage dropping resistor. The 
plate of tube Vl is connected to the +310-volt supply 
through the primary winding (terminals 1 and 2) of 
transformer T 4. 

41. Signal Rectifier Stage (fig. 11} 
Tube V2 is a duo-diode connected in a full-wave 

rectifier circuit. The function of this stage is to convert 
the keyed a-f input signals into d-e pulses and to reject 
low- level noise. 

a. The keyed a-f signals are applied from the second
ary winding (terminals 3 and 5) of transformer T4 to 
the plates of signal rectifier V2A and V2B. The cathodes 
of the signal rectifier are connected to the slider arm 
of NOISE REJECTOR potentiometer R30, which is 
part of the bleeder resistance of the +310-volt power 
supply. Potentiometer R30 biases the cathodes at some 
positive voltage which can be varied between 0 and 70 
volts. Before the signal rectifier can conduct, the signal 
on the plates must exceed the positive bias voltage on 
the cathodes. Since low-level noise impulses in the input 
signal do not drive the plates positive with respect to 
the cathodes, the signal rectifier does not conduct and 
low-level noise is suppressed. The relatively high-level 
keying signals cause the plates to become positive with 
respect to the cathodes and the signal rectifier conducts. 

b. The d-e output signals of signal rectifier V2A and 

L4 
12.5H 
5001'\. 

Rll 
47K 

+310V 

Rl2 
lOOK 

R31 
70K 

-160V 

TO D-C 
AMPLIFIER 

CIRCUIT 

TM 377A-9 

Figure 11. Sigt~al rectifier and limiter-amplifier stages schematic diagram. 
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V2B appear across resistor R3, which is connected to 
the center tap (terminal 4) of transformer T 4. These 
rectified signals are negative with respect to ground and 
contain a ripple voltage, the frequency of which is twice 
the input tone frequency. 

42. Limiter-Amplifier Stage and 
Low-pass Filter (fig. 11) 

Limiter-amplifier V3A consists of one section of a 
twin triode with a low-pass filter in the plate circuit. 
The function of this stage is to limit the peaks of and 
to remove the ripple from the rectified output pulses of 
signal rectifier V2A and V2B. The stage also suppresses 
short-duration high-level noise pulses and converts the 
rectified d-e pulses into trapezoidal-wave signals. 

a. Resistor R11 is part of a bleeder network com
posed of resistors R12, R14, and variable resistor R31. 
This network is connected across the +310-volt power 
supply and returns to ground through resistor R25 (fig. 
12). The grid of d-e amplifier V4A (fig. 13) is con
nected to the junction of resistors R12 and R14. The 
sliding arm of potentiometer R31 is connected to a 
source that is -160 volts with respect to ground. The 
voltage division across the bleeder network is such that 

+310V 

i 
4.89~MA 

~ ~ 
4MA .895MA 

-23V 

TO GRID CIRCUIT 
LIMITER- OF V4A 
AMPLIFIER 

V3A Rl4 
CONDUCTING 120K 

SPACE 
A 

-160V 

the bias voltage applied to the grid is always negative 
with respect to ground or its cathode. The magnitude 
of this negative potential depends on the setting of 
SIGNAL BALANCE control R31, and may be varied 
from approximately -17 to - 3 7 volts. A, figure 12 
illustrates the voltage distribution in the bleeder network 
during a space signal. 

b. The mark signal developed across resistor R3 as a 
result of full-wave rectification is applied to the grid of 
limiter-amplifier V3A (fig. 11). Since the input audio 
tone is keyed or interrupted periodically, the mark signal 
consists of a rectified d-e pulse containing a ripple 
frequency twice the frequency of the input tone signal. 
If the peak amplitude of the ripple reaches a sufficiently 
high potential, it will drive limiter-amplifier V3A tO 
cutoff. When V3A is driven tO cutoff, the plate current 
falls to zero and the plate potential rises to full plate 
supply voltage. As the trailing edge of the tOne envelope 
rises, plate current begins to flow and plate potential 
decreases. This limiting action of tube V3A clips part 
of the ripple voltage from the mark signal. The remain
ing ripple is removed by the low-pass filter as described 
in subparagraph c below. When V3A is cutoff, the only 
current flowing through resistor Rll is bleeder current. 

LIMITER-
AMPLIFIER 

V3A 
CUT OFF 

+310V 

i 
1.71MA 

Rll 
47K 

~ 
1.71 MA 

-160 v 

+105 v 
TO GRID CIRCUIT 

OF V4A 

Rl4 
120K 

B 

TM 377A-10 

Figure 12. A. Space condition. B. Mark condition. ReJiJtance bridge 11etwork it1 plate cirwit of limiter-amplifier V 3A, Jimp/ified 
Jchematic diagram. 
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Under these conditions, the voltage at the junction of 
resisrors R12 and R14, which is applied to the grid of 

d-e amplifier V4A, rises to + 105 volts. Figure 12B 
illustrates the voltage distribution in the bleeder network 

during a mark signal. 

c. The low-pass filter in the plate circuit of limi ter

amplifier V3A consists of inductance L4 and one of the 
capacitors (C 12, C4, C5, or C6) as determined by the 
posi tion of LOW PASS FILTER switch S2. The filter 

removes the ripple from the output of limiter-amplifier 
tube V3A (subpar. ( 1) below ) , blocks short-duration 
high-level noise pu lses (subpar. ( 2) below ), and 

changes the waveshape of the square-wave mark signals 

(subpar. ( 3) below). 

( 1) Inductance L4 presents a high impedance at 

the ripple frequency and the associated capac i

tOr has a relatively low impedance at the ripple 
frequency. Therefore the greater part of the 
ripple voltage appears across inductance L4 
and relat ively small ripple voltage appears 

across the associated capacitor. In actual oper
ation, limiter-amplifier V3A is driven with a 

relatively h igh-amplitude signal, wh ich causes 

low-level, clipping of the ripple frequency at 

the output of V3A (subpar. a ( 2) above). 

Only high-frequency components of the ripple 

frequency appear across the filter network, 
thereby permitting sti ll better ripple attenua
tion, since the impedance of the filter increases 

with increas ing frequ ency. T he desired signal, 

which at this point is a low-frequency keyed 

d-e voltage, is attenuated relatively little by 

the filter . This signal appears across resisror 

Rll , the load resistor of the filter section. The 

signal is applied to the gr id of d-e amplifier 

V 4A through series resisrors R 12 and R 13 
(figs. 11 and 13 ) . 

( 2) N oise pu lses in the input signal that are of 

the same or greater amplitude than the mark 

signals will not be suppressed in the noise 

rejector circuit (par. 4 la) and will cause fa lse 

mark signals from the signal rectifier. High

amplitude, short-durat ion noise pulses w ill 

drive the grid of limiter-amplifier V3A to cut

off for an instant, which ordinarily would 

cause a positive voltage ro appear on the grit! 
of d-e amplifier V4A. However, inductance 

L4 opposes the decrease of plate current in 

limiter-amplifier V3A and the capacitor dis

charges through resisror R 11. If lim iter-ampli 

fi er V 3A is cutoff only for an instant, the 

current through resistor R 11 is maintained 

almost constant. In this way, short-duration 
noise pulses do not affect the operation of 
the succeeding stages. 

( 3 ) The low-pass fi lter wi ll completely block fre
quencies above a certain critical cutoff fre

quency, which is inversely proportional to the 
amount of capacitance in the circuit. Frequen
cies below cutoff frequency will be passed. 

However, the fi lter offers some opposition to 
these frequencies also and tends to remove 
them. Therefore, the square-wave keying 
signals, whose frequency must be below cutoff 
frequency, also are affected by the filter. The 
inductance L4 opposes the sharp decrease in 
plate current caused by the sharp cutoff of 

limiter-amplifier V3A at the beginning of a 
mark signal and also opposes the sharp in
crease in p late current at the end of the mark 
signal. Whi le the leading edge of the mark 
signal is rising, the capacitor selected by LOW 
PASS FILTER switch S2 charges exponentially 
ro a higher positive potential through resistor 
R 11. As the trailing edge of the mark signal 

decreases to a lower positive potent ial, the 
capaciror discharges through resistor R 11 . The 

decay time of the capacitor is prolonged by 
inductance L4. Thus both rhe leading and the 

trai ling edge of the mark signal waveform are 
sloped. Optimum settings of LOW PASS 
FILTER switch S2 for various keying speeds 

are shown in the table in paragraph 18. 

43. D-e Amplifier Stage, SIGNAL BALANCE 
Control R31, and D-e Phase Inverter 
Stage (fig. 13) 

D-e amplifi er V4A consists of one section of a twin 

triode. D-e phase inverter V 4B is the other section of 

the triode. The functi on of the d-e amplifier is to am
plify the keyed signals from limiter-amplifier V3A. 

SIGNAL BALANCE control R31 establishes the correct 

mark-to-space time ratio. D -e phase inverter V 4B inverts 

the output of d-e amplifier V4A and provides keyed 

signals of the correct polarity tO output amplifiers V5 

and V6 depending on the position of OUTPUT RE

VERSE switch S5 . 

a. D-e Amplifier V4A . 

( 1 ) Space signal. The grid of d-e amplifier V4A 

is connected to the resistance-bridge network 

in the plate circu it of limiter-amplifier V3A 

(A, fig. 12). During the space signal interval, 

the bias on the grid of V 4A is determined by 

the setting of SIGNAL BALANCE control 
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Figttl'e 13. D-e amplifier, and d-e phase inverter stages schematic diagram. 

R3 L However, regardless of the control set
ting, the potential is sufficiently negative to 
cut off the tube. Since no plate current fl ows, 
the plate potential rises to + 218 volts. Under 
this condition, the voltage at the junction of 
resistors R21 and Rl8 is + 25 volts. With 
OUTPUT REVERSE switch S5 in the left-

hand pos ition, this voltage is applied through 
resistor R23 to the grid of ou tput amplifier 

V5 ( A, fig. 15). 
( 2 ) Mark signal. T he mark signal fro m the limi ter

amplifi er has a trapezo ida l waveshape ( par. 
42 b ( 3 ) ) . Consequently, on a mark s ignal, the 
grid of d -e amplifier V4A does not go positive 

1--T 1 -----1\i--
1 MARK SPACE MARK 

V4A 

CONDUCTS 

t 
V411 CUTOFF ---iii~-·~--+--

+ V4A 

E 

BELOW CUTOFF 

KE"YING SIGNAL 

ON GRID OF 
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SIGNAL BALANCE CONTROL R31 SET 

AT EXTREME COUNTERCLOCKWISE 

POSITION. 

A 

SIGNAL BALANCE CONTROL R 31 SET 

AT EXTREME CLOCK WISE POSITION . 

B 

SIGNAL BALANCE CONTROL CORRECTLY 

SET NEAR MIDDLE OF ITS RANGE. 

c 
TM 377A-12 

Figure 14. Fun ction of SIGNAL BALANCE control R .3 1. 
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instantaneously, bur instead goes positive grad

ually. Depending on rhe serring of SIGNAL 

BALANCE conrrol R31 (subpar. b below ), 
curoff voltage will be exceeded roward rhe 

beginning or toward the end of rhe leading 

edge of rhe mark signal waveshape, and the 
d-e amplifier will conduct. Under this condi

tion, plate current in addition ro bleeder cur
rent flows through resisror R 15 (fig. 15). 
The voltage at the junction of resisrors R21 
and R18 decreases ro - 54 volts. With OUT
PUT REVERSE switch S5 in left-hand posi

tion, this voltage is applied through resisror 
R23 ro the grid of output amplifier V5. 

b. SIGNAL BALANCE Control R31. The purpose 

of SIGNAL BALANCE control R31 is ro adjust the 

mark-ro-space rime ratio of the keyed signal. Depending 
on the setting of the potentiometer, the static bias on the 
grid of d-e amplifier V4A is between - 15 and -40 

volts (fig. 13) . The positive mark signal from limiter
amplifier V3A firsr must overcome this bias before d-e 

amplifier V 4A can conduct. If the control is set at or near 
irs maximum counterclockwise position, the bias on the 

grid is relat ively small and d-e amplifier V4A wi ll con

duct toward the beginning of rhe leading edge of rhe 

mark signal waveshape (fig. 14). If the control is set at 

or near its maximum clockwise position, the bias is far 
below cutoff potential and the mark signal is nor positive 

enough to overcome rhe bias until near the end of irs 

leading edge. The same action occurs at the end of the 
mark signal. If the bias on the grid is small, the tube 

does nor return to cutoff condition until near the end of 

the trailing edge of the mark signal waveshape. If the 

bias is great, cutoff occurs near the beginning of the 

trai ling edge. D-e amplifier V4A therefore conducts for 

a greater or lesser portion of the mark signal from 

limiter-amplifier V3A, depending on the setting of 

SIGNAL BALANCE control R31. Hence the width of 

the mark signal is directly proportional ro the rime in

terval between plate current on and plate current off of 

d-e amplifier V 4A and also is inversely proportional ro 

the width of the space signal. 

c. D-e Phase Inverter V 4B. 
( 1) Space signal. The grid of d-e phase inverter 

V 4B is connected through series resistor R 17 

ro the junction of resistors R18, R21 , and R2 3. 

During a space signal, the voltage at the junc

tion of these resisrors is +25 volts (A, fig. 

15) . With a positive voltage applied ro its 

grid, the d-e phase inverter conducts. Plate 

current flows through resisror R 16, which is 

parr of a bleeder network in the power supply. 

This bleeder network consists of resisrors R20, 
R19, and Rl6. When the d-e phase inverter 
conducts, both plate and bleeder current flow 
through resisror R16. Under this condition, the 
voltage at rhe junction of resisrors R20 and 
R 19 is - 46 volts. With OUTPUT REVERSE 
switch S5 in rhe right-hand position, this 
voltage is applied through resisror R22 ro the 

grid of output amplifier V5. 

( 2) Mark signal. During a mark signal, the voltage 
at rhe junction of resisrors R 18, R21, and R23, 
which is rhe voltage applied through series 
resistor R 17 ro the grid of the d-e phase in

verter, is -54 volts (B, fig. 15 ). This voltage 
is sufficient to cut off the phase inverter, and 

plate current ceases ro flow. The only current 
that flows through resisror R 16 is bleeder cur
rent. The voltage at the junction of resisrors 

Rl9 and R20 rises ro +44 volts. With OUT
PUT REVERSE switch in the right-hand posi

tion, this voltage is applied through resisror 
R22 t O the grid of output amplifier V5 . 

44. Output Amplifiers (fig. 16) 
Output amplifiers V5 and V6 are beam power pen

rodes. The function of this stage is to amplify the signals 
either from d-e amplifier V 4A or from d-e phase inverter 

V4B, depending on the position of OUTPUT REVERSE 

switch S5. In the following discussion, switch S5 is 
assumed ro be in its normal operating (right-hand) 

position and the signals from d-e phase inverter V 4B 

are applied to the output amplifiers. 
a. OUTPUT Switch S4 in SINGLE Position. With 

OUTPUT switch S4 in SINGLE position, output ampli

fiers V5 and V6 operate in parallel (fig. 17). One 

section of switch S4 connects the control grid of output 
amplifier V6 to rhe control grid of V5. The second 

section of switch S4 grounds the cathode of V6. The 

cathode of V5 is grounded permanently. The third sec

tion of switch S4 connects the plate of V6 and the 

screen grid of V5 roB+ of power supply V8. The plate 

of V5 is connected permanently to power supply V8 

through resistor R9. The fourth section of switch S4 

short-circuits resistors R6 and R26 and applies B- of 

power supply V8 to the output level circuit. 

( I ) Space signal. During a space signal, the volt

age at the junction of resisrors R 19, R20, and 
R22 is -46 volts (A, fig. 15). This voltage is 

applied through series resisror R22 and OUT

PUT REVERSE switch S5 to the control grids 

of output amplifiers V5 and V6, and the tubes 

are cut off. With the tubes cut off, no current 
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Figure 15. 
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flows through resistor R8 and no output signal 
i·s applied to the output level circuit. A space 
(zero-voltage) signal appears at the OUTPUT 
terminals of the amplifier. 

( 2) Mark signal. During a mark signal, the volt
age at the junction of resistors Rl9, R20, and 
R22 is +44 voles ( B, fig. 15) . This voltage is 
applied through series resistor R22 and OUT-
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( 1) Space signal. During a space signal, the -46-

volt potential which exists at the junction of 

resistOrs R19, R20, and R 22 (A, fig. 15) is 

applied through series resistOr R22 and OUT

PUT REVERSE switch S5 to the control grid 
of output amplifier V5 . This negative potential 
is sufficient to cut off the tube. Since this curoff 

voltage is not appli ed co the control grid of 
output amp! ifi er V6, V6 conducts: Plate cur
rent flows from B- of power supply V7 co 
ground and from grou nd through resistOr R8 
co the cathode of V6. The screen grid of V6 

is connected to B+ of power supply V8. 
Screen current therefore fl ows from B- of 
power supply V8, through resisror R6, co the 

cathode of V6. The positive voltage developed 
across resistOr R8 by the flow of plate current 
is applied co the output level circu it and a 
positive space signal appears at the OUTPUT 
terminals of the amplifi er. The negative volt

age developed across resistor R6 by the flow 
of screen current is appli ed co the grid of V6 

and holds the grid approximately I 0 volts 
negative with respeu to the cathode. 

( 2) Mark signal. During a mark signal, the +44-

volt potential that exists at the junction of 
resisrors R 19, R20, and R22 ( B, fig . . 15 ) is 

applied through series resistor R22 and OUT
PUT REVERSE switch S5 to the grid of 

output amplifier V5 . Tube V5 draws gr icl 

current, and the resulting voltage drop across 

res istOr R2 2 causes the rube to operate under 
effectively zero bias condition. Plate current 

fl ows from B - of power supply V8 through 

resistors R6 and R8 co • g round and from 

ground to the cathode of V5 . Since the screen 

grid of output amplifier V6 also is connected 

tO B+ of power supp ly V8, V6 draws screen 
current from B - of power supply V8, through 

res istOr R6 to the ca thode of V6. The voltage 

drop across res istor R6, resulting from the flow 

of V5 p late current and V6 screen current, 

places a potential on the control grid of V6 

o f approx imately - 235 volts with respect to 

ground and on the cathode of approximately 

- 220 volts with respect co grou nd. Conse

quently the current drawn by output ampli fier 

V6 is rel at ively smal l compared with the cu r

rent drawn by output am plifier V5 . The nega 

tive voltage developed across res isror R8 by 

the fl ow of V 5 plate current is applied ro the 

output level circuit, and a negat ive mark signa l 

appears at the OUTPUT terminals of the 
amplifier. 

c. OUTPUT REVERSE switch S5 in left -hand posi
tion. With OUTPUT REVERSE switch S5 in the left
hand position, the polarity of the output signals of out

put amplifiers V5 and V6 is reversed. 
( 1 ) Space signal. During a space signal interval, a 

p'otential of +25 volts is applied co the control 

grid of tube VS through series grid resistor 
R23 (A, fig. 15). The voltage drop developed 
across this resisror wi ll maintain a zero bias 
operating condition. Plate current path is from 
the plate voltage supply source, utilizing recti
fier tube V8, through resistors R6 and R8 co 
ground , then through tube V5 back to the 

positive side of the plate voltage source. The 
portion of the current that flows through re
sistor R8 develops a negative space signal that 
is applied tO the output load. 

( 2) Mark signal. During a mark signal interval a 
potential of -54 volts is applied to the control 

grid output amplifier tube V5 through OUT
PUT REVERSE switch S5 ( B, fig. 15), driv
ing the tube co cutoff. With OUTPUT switch 

S4 in SINGLE position, there is no current 
flow through resistor R8, hence there is no 

mark signal output appearing at the output 
load. With OUTPUT sw itch S4 in DOUBLE 

position, tube V6 conducts. The plate current 
path is through cathode bias resistor R8, 
through the tube, to the plate voltage· supply 
source. The voltage drop developed across re

sistor R8 raises the cathode potential to ap
proximately +270 volts above ground ; hence 

the mark signal across the output load is of 

positive polarity. 

45. Output Level Circuit (fig. 19) 
The output level circuit is a series network comprising 

resisrors R26, R27, and R28, zero-centered d-e milli am

meter Ml, and external load, and shunt capacitors C7 
and C8. Th is network is always across the meter and the 

external load, e ither individually or in series w ith one 

another, except when OUTPUT LEVEL switch S3 is in 

position 4. This series-parallel network is connected in 

parallel with cathode bias resi stor R8. The magnitude 

and polarity of the output current indication through 
meter Ml is a function of the magnitude and polarity 

of the voltage developed across resistor R8 and the value 
of the current- limiting resistance inserted in series with 

the meter. The value of series resistance and shunt 

capacitance is determined by the setting of OUTPUT 

LEVEL sw itch S3. 

31 



POSITION OF 
OUTPUT LEVEL 
SWITC 53 

SIMPLIFIED CIRCUI T 

Ml 

I I 

:I OUTPUT I : 
I I 

EX TERNAL , 
> LO AD ~ 

OUTPUT WAVEFORM 

RB 
25K 

C 7 .---1 ----<0 I '"I l Lm~ 
')> 

Ml 

r ---- -, 
\t-----.---; AM r---7

1
--o-...,

1 
------, 

Ml 

C7 

IUFI 

CB l .5uFI 

-
R26 Ml 

AM 

l 

I I 
II OUT PU T 11 
I I 

r --- -, 
I I 

: J OUTPUT JI 
I I 
I 0 I 
L ___ ....J 

EX TERNAL <> 
LO AD <> 

s 

--1 
EXTERNAL <_, 

L OAD ~ 
) 

~ 

EXTERNA L <> 
LOAD <> 

J 

Figure 19. Output level circuit i11 Positio11s 1 to 4 of OUTPUT LEVEL su•itch S3. simplified schematic diagram. 
TM 377A - 17 

a. OUTPUT LEVEL Switch S3 in Position 1. The 
output level circuit with swi tch S3 in position 1 consists 
of resistors R26, R27, and R28 in series with meter Ml 
and the external load ( fig. 19). Capacitor C7 is across 
meter Ml and the external load. The mark-space keying 
signals appear across resistor R8 (par. 44) and are 
applied to the load through the res istors and the meter. 
On a mark signal, the capacitor charges through the 
resistors. Maximum current does not fl ow through the 
load until the capacitor is charged. On a space signal, 
the capacitor discharges 'through the res istors and 
through the load. The di scharge of the capacitor keeps 
the current through the load from sharply decreasi ng. 
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b. OUTPUT LEVEL Switch S3 in Position 2. The 
output level circuit with switch S3 in position 2 consists 
of resistors R26 and R27 in series with meter M 1 and 
the external load (fig. 19). Capacitor C8 is across the 
meter and the external load. Since the capacitance and 
the resistance in the circuit are smaller than when sw itch 
S3 is in position 1, the capacitor charges faste r on a 
mark signal and discharges faster on a space signat. Con
sequently, current through the external load reaches a 
maximum more quickly on a mark signal and decreases 
more quick ly on a space signal. The resul tant ou tput 
waveshape is trapezoidal in form . 

c. OUTPUT LEVflL Switch S3 in Positio11 3. T he 



output level circuit with switch S3 in position 3 consists 
of resistor R26 in series with meter Ml and the external 
load (fig. 19) . Capacitors C7 and C8 in series are con
nected across the meter and the external load. Since the 
capacitance in the circuit is small, current through the 
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load reaches a maximum almost instantly on a mark 
signal and falls off rapidly on ·a space signal. Resultant 
output waveshape is effectively a square wave. 

d. OUTPUT LEVEL Switch S3 in Position 4. The 
output level circuit with switch S3 in position 4 consists 
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of resistor R 26 in series with the meter and the external 

load (fig. 19) . Capacitor C7 is in shunt with resistor 
R26. The capacitOr appli es a large initial surge of cur

rent to the load at the beginning of a mark signal, after 
which the current falls to a lower value and stabilizes at 
th is value. At the end of the mark signal, the trailing 
edge of the waveshape also is peaked sharply in the 

opposite direction. 

46. Monitor Amplifier (fig. 1 0) 
a. The monitor amplifier utili zes tube V3B to amplify 

the keyed -tone input signal. The output signal is applied 
to MONITOR jack Jl , located on the front panel, and 
also ro the terminals marked PHONES on terminal 
board E4, located on the rear of the chassis. 

b. A portion of the keyed -rone signal is abstraCted 
from a tap (terminal 5 ) on the secondary winding of 
input transformers T3 , and it is applied to the grid of 
tube V 3B. The amplifier uses degenerative feedback by 

omission of the usual bypass capac itor across cathode 
resistor R4. The output signal is applied through block
ing capacitOr C3 to MONITOR jack Jl and to the 
PHONES term inals. 

47. Power Supply (V9) (fig. 20) 
a. Full-wave rectifier tube V9 supplies d-e plate volt

age ro input amplifier Vl, limiter-amplifier tube V3A, 

monitor ampli fier V 3B,d-c amplifier V4A, and d-e phase 

inverter V4B. 
b. T he exrernal 115-volt 60-cycle power source con

nects to the primary windings of fi lament transformer 

Tl and power transformer T2 through fuse Fl and 

POWER ON-OFF sw:tch Sl. Winding W-W of fi la

ment transformer Tl p rovides 5 volts a-c to energ ize the 

fi lament of rectifier tube V9. The high -voltage secondary 

wind ing (terminal 4 and 9), of power transformer T2 

supplies a-c voltage to the p lates of rectifier tube V9. 

The center tap (terminal 5) of the high-voltage winding 

(B - ) connects ro the bleeder networks in the limiter

amplifier circuit (par. 42), the d-e amp lifier circuit 

(par. 43a), and the d-e phase inverter circuit (par. 43c). 
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A four th bleeder network, consistmg of res istor R 25, 

NOISE REJECTOR potenriomete: R 30, and res isror 
R 29, supplies cathode bias volrage to signal-rect ifier V2A 

and V2B. The rectified +3 10-volt output of rhe rectifier 
is fi ltered by a pi -type network composed of capac iror 
C9A, inductance Ll, and capac irors C9B and CllC. 

48. Power Supply (VB) (fig. 20) 
a. Rectifier V8, connected as a half-wave rectifier , 

supplies po\Yer ro output amplifi ers V5 and V6 and also 
ro th e load , when OUTPUT switch S4 is in SINGLE 
position. When OUTPUT switch S4 is in DOUBLE 

pos ition, tube V8 supplies power ro output ~1mp l ifier V5 
and, on mark signals, ro the load. 

b. One winding Y-Y of filament transformer Tl 
prov ides 5 volts a-c to energize the filament of rectifier 

rube V8. The plates of tube V8 connect ro terminal 3 
of a high-vo ltage secondary winding of power trans
form er T2 . The other end (terminal 8) of the wind ing 

(B -) is connected through R6 ro the ungrounded end 
of resistor R8. The +300-volr output of the rectifier 
is fi ltered by a pi-type network composed of capacitor 

C l OA, inductance 12, and capacitor ClOB. Bleeder re

sistOr R24 is connected across the output of the filter. 

49. Power Supply (V7) (fig. 20) 
a. The output of rectifier V7, connected in the circuit 

as a half-wave rectifier, is disconnecred from the orher 
circuits of the amplifier when OUTPUT swi tch S4 is in 

SINGLE pos ition. When OUTPUT sw itch S4 is in 

DOUBLE position, rube V7 supp li es power ro output 
amplifier V6 and , on space sig nals, ro the load. 

b. Winding Z-Z of filament transformer Tl provides 
5 vol,. a-c ro energize rhe fil ament of rect ifi er V7. The 

plates of V7 connect ro one end of a high -vo ltage sec

ondary winding of power transformer T 2. The other 

end of the winding is gro unded. The +300-volt rect i

fied output is filtered by a pi-type network filter com

posed of capacitor CI LA, inducrance L3, ca pacitor CllB. 

Bleeder resi sror R I 0 is connccred across rhe outpm of 
the Jilter. 



CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 

Note. This chapter contai ns information for field 
maintenance. The amou nt of repair that can be per
formed by units having field maintenance responsibi li ty 

is limited only by rhe tools and rest equipment available 
and by the skill of the repairman. 

Section I. PREREPAIR PROCEDURES 

50. Tools, Materials, and Test Equipment 
Tools, materials, and rest equ ipment needed for per

forming the prNepair procedures in this section are 
I is red below. 

Item 

Tool Equipment TE-113 
Solvent, Dry Cleaning (SD) 
Carbon tetrachloride 
Electron Tube Test Set TV-2 / U 

Sig stock No. 

6R 38113 
6G 1914 
6G184 

3F3952-2 ____________ L_ __________ ___ 

51. Removal of Pluck-out Parts 
a. Remo'ving Tttbes. When the rubes (fig. 4) are 

cool, remove each tube by grasp ing the base and using 
a direct upward pul l. Move the rube gently from side to 
side if it does nor pull our eas ily. Never attempt ro 

remove or jiggle the rube wh il e holding the glass 
envelope. Label each rube so that it will be replaced in 

irs proper socket. 
b. Removi1: · Fttses. Fuse F 1 is located on terminal 

board E4 at tl11.. rear of ~he chassis. Turn the fuseholder 

cap counterclockwise and remove the fuseholder cap 

from irs socket. Extract the fuse from the fuseholder cap. 

52. Inspecting, Cleaning, and Testing 
Removed Parts 

a. Impecting, Cleaning, and Testing Tt"bes. 
( 1) Inspecting. Inspect each rube for cracks in the 

envelope, looseness between envelope and 

base, and bent or broken prongs. 
( 2) Cleaning Clean the rubes with a cloth mois

tened with solvent ( SD). If necessarJ, clean 

the prongs with crocus cloth. 

( 3) Testing. Test the rubes for proper emiSSIOn, 
leakage, and short circuits. Use Electron Tube 
Test TV-2 / U or place doubtful rubes in an 
Amplifier AM-103B/ U known to be oper
ating properly. 

b. Inspecting, Cleani1zg, and Testing Ft-tse. 
( 1 ) Inspecting. Inspect the fuse for ev idences of 

burning, corrosion, and looseness. 
( 2) Cleaning. If necessary, clean the fuse ends with 

crocus cloth. 
( 3) Testing. Check the fuse for continuity. 

53. Cleaning and Inspecting Chassis 
a. Cleani11g. Thorough cleaning of the amplifier 

chassis is necessary to insure optimum performance. 

Corrosion, dust, or rust can damage parts and cause 
arcing or low-resistance leakage between high-voltage 
points and ground. Remove loose dust with a brush. 
Remove dirt and grease on the chassis and parts with 
a brush or cloth moistened with solvent ( SD). Clean 
the terminals on term inal board E4 with a small brush 

or cloth moistened with carbon tetrachloride. 

Caution: Repeated contact of carbon tetrachloride 

with the skin or prolonged breathing of the fumes is 

dangerous. Make sure adequate vent ilation is provided. 

b. Inspecting. After the amplifier has been cleaned 

thoroughly and carefully, make a visual inspection of 
the parts for rust, corrosion, loose connections, frayed 
or burned insulation, loose screws, burned or charred 

resistors, and leaking electrolytic capacirors. Inspect rube 

sockets, potentiometers and switches for broken, loose 
or bent contacts and lugs. Inspect terminal board E4 for 
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loose or str ipped screws, bent or broken lugs, and evi

dence of arcing or burning. 

54. Reassembling the Equipment 
a. Replace the tubes and fuses in their respective 

sockets. 

b. Remount the amplifier on rhe relay rack. 

c. Connect the power and communication lines to the 
terminal board E4 at the rear of the chass is (par. 13). 

d. Replace the dust cover. 

e. Begin with item 2, and perform the equipment 

performance test as described in paragraph 36. 

Section II. TROUBLE-SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing the amplifier, be extreme!)' 

carefu l because of the high voltages exposed. Keep one 

hand in the pocket when measuring socket voltages with 

the probe. Before touching any part after the power ts 

shut off, short-circuit the part to ground. 

55. Trouble-shooting Procedures 
The first step in servicing a defective equipment is ro 

sectionalize the fault to the component responsible for 

the abnormal operation of the system . The second step 
is to localize the fault. Localization means trac ing the 

fault to the defective part responsible for the abnormal 

condition. Some faults such as burned-our resistors, 

arcing, and short-circuited transformers often can be 

located by sight, smell, and hearing. The majority of 

faults, however, must be localized by checking voltages 

and resistances. 

a. System Sectionalization. Amplifier AM-l03B/U 

can be used in many system applications. For this reason, 

system sectionalization is beyond the scope of this 

manual. 

b. Component Sectionalization and Localization. The 

tests listed below aid in isolating the source of trouble. 

To be effective, the procedure should be followed in 

the order given. Remember that servicing procedure 

should cause no further damage tO the equipment. First, 

trouble should be localized ro a single stage or circuit. 

Then the trouble may be isolated within that stage or 

circuit by appropriate voltage, resistance, and continuity 

measurements. The service procedure is summarized as 

follows: 
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( 1) Visual inspection. The purpose of visual in

spection (par. 34) is tO locate any visible 

trouble. Through this inspection alone, the 

repairman frequently may discover the trouble, 

or determine the stage in which the trouble 

exists. This inspection is valuable in avoidi ng 

additional damage to the equipment which 

might occur through improper servtctng 

methods and in forestalling future failures. 

( 2) Checking key circttits for short cirwit.r. These 

measurements (par. 59) prevent further dam

age ro the equipment from possible short 

circuits. Since this rest gives an indication of 

the condition of rhe filter circuits, its function 

is more than preventive. 

( 3) Operational test. The operational test (par. 
60) is important because ir frequently indi

cates the general location of trouble. In many 

instances, rhe infqrmation gained will deter

mine rhe exact nature of the fault. To utilize 

this information fully , all symproms must be 
interpreted in relation to one another. 

( 4) Trottble-shooting chart. The trouble symptoms 

listed in this chart (par. 61) will aid greatly 

in localizing trouble. 
( S) Intermitt ent fatdts. In all these tests, the pos

sibility of intermittent faults should not be 

overlooked. If present, this type of trouble 

often may be made to appear by tapping or 

jarring the suspected component. 

56. Trouble-shooting Data 
Caution: 

Take advantage of the materi a l s uppli e d in thi man

ual. It will he lp in th e rapid loca tion of faults . Consu lt 

th e followin g troubl e- s hooting da ta: 

Fig. or 
par· No. 

Fig.4 

Par. 15 
Par. 36 

Fig. 9 

Par. 50 

Pars. 57 & 

67 

Title 

Amplifier AM-103B/ U, tube location 

diagram. 

Location and function of controls. 

Equipment performance checklist. 

Amplifier AM-l03B/ U, block diagram 

showing basic circuit and srages. 

Tools and materials required for field 

maintenance. 

Test equipment required for trouble shoot

ing an.d final testing, field maintenance 

level. 
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INPUT 

AMPLIFIER 
VI 

65J7 

NOTES : 

SIGNAL 

RECTIFIER 
V2 

6H6 

RECTIFIER 
V7 

5Y3GT 

I. SET INPUT ATTENUATOR CONTROL R7 AT MIDPOSITION. 
2. SET NOISE REJECTOR CONTROL R 30 AT EXTREME CLOCKWISE POSITION. 

3. SET SIGNAL BALANCE CONTROL R 31 AT MIDPOSITION. 
4. SET OUTPUT REVERSE SWITCH 55 AT RIGHT- HAND POS ITION. 

5. SET OUTPUT SWITCH 54 AT DOUBLE POSITION . 
6. F INDICATES VOLTAGE MEASURED ACROSS FILAMENT PINS. 

FRONT 

LIMITER
AMPLIFIER, 

MONITOR 
AMPLIFIER 

V3 
6SN7GT 

RECTIFIER 
VB 

5Y3GT 

REAR 

RECTIFIER 
V9 

5Y3GT 

7. NC INDICATES NO CONNECTION. 
a M INDICATES MARK CONDITION. 

9. S INDICATES SPACE CONDITION. 

OUTPUT 
AMPLIFIER 

V5 
6V6 

10. ALL VOLTAGE READINGS ARE DC UNLESS OTHERWISE SPECIFIED 

AND ARE TAKEN WITH A 20,000-0HMS-PER-VOLT METER. 

II. DO NOT ATTEMPT TO MAKE RESISTANCE MEASUREMENTS WITH POWER ON. 

12. ALL MEASUREMENTS MADE FROM TEST POINT TO GROUND (CHASSIS). 

Figure 21. Tube socket voltage and resistance diagram. 

OUTPUT 
AMPLIFIER 

V6 
6V6 

TM 377A-19 
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Fig. or 
par· No. 

Par. 61 
Par. 62 
Fig. 21 
Fig. 22 

Fig. 23 
Fig.24 

ov 
0 

ov 

M-220V 
S270V 
31 K 
M-220V 
S270 V 
16K 
M-220V 
S270V 
13K 
M300V 
S500V 
25.5 K 
M-235V 
S260V 
Il K 
M-220V 
S270V 
IlK 
M215V 
S40 V 
50K 
M38V 
S215V 
50K 

- 160 V 
5K 
M-46V 
S23 V 
170 K 
MOV 
S-46V 
170K 
M-50V 
sov 
170K 
MOV 
S-25V 
190K 
M-IOOV 
S-125V 
40K 
M280V 
S70V 
20K 

IOOV 
200K 

120V 
60K 

_2_V __ 

I K 
M-20V 
SOV 
50 0K 

2 .5V 
470 

ov 

Title 

Trouble-shooting chart. 
Voltage and resistance chart. 
Tube socket voltage and resistance diagram. 
Resistor-capacitor board voltage and resist-

ance diagram. 
Resistor color and letter code. 
Capacitor color and letter code. 

Pig. or 
par· No. 

Fig. 25 
Fig.26 
Fig. 27 
Fig. 28 
Fig.29 
Par. 68 

Title 

Top view of chassis. 
Front panel section removed. 
Bottom view of chassis. 
Schematic diagram. 

Wiring diagram. 
Tests (output). 

FRONT 

BOTTOM VIEW OF AMPLIF IER 

LOCATION OF TERMI NAL 
BOARDS IN AMPLIFIER UN IT. 

M300V 
S500V 
25.5V 
MI3V 

S500V 
26K 

M-235V 
S240V 

Il K 

OV 

0 

+310V 
20K 

- 160V 

5K 

ov 

310V (NOTE 12) 

15K 

310V (NOTEI3) 

15K 

310V (NOTE 14) 
15K 

310V (NOTE 15) 

15 K 
M280V 
S 70 V 

20K 

NOTES: 

I . SET INPUT ATTENUATOR CONTROL R7 AT MIDPOSITION. 
2. SET NOISE REJECTOR CONTROL R30 AT EXTREME 

CLOCKWISE POSITION. 
3. SET SIGNAL BALANCE CONTROL R31 AT MIDPOSIT ION. 
4. SET OUTPUT REVERSE SWITCH S5 AT RIGHT-HA ND 

POSITION. 
5. SET OUTPUT SWITCH S4 AT DOUBLE POS IT ION. 
6. SET OUTPUT LEVEL SWITCH S3 AT POS ITION 3. 
7. M INDICATES MARK CONDITION . 
8. S IN DICATES SPACE CONDITION. 
9 . ALL VOLTAGE READINGS ARE DC UNLESS OTHERWISE 

SPECIFIED AND ARE TAKEN WITH A 20,000-0HMS
PER-VDLT METER. 

10. DO NOT ATTEMPT TO MAKE RESISTANCE READINGS 
WITH POWER ON • 

I I. ALL MEASUREMENTS MADE FROM TE ST POINT TO 
GROUND (CHASSIS) . 

12. LOW PASS Fl L TER SWITC H S 2 IN POSITION I • 
13. LOW PASS FILTER SWITCH 52 IN POSITION 2. 
14. LOW PASS FilTER SWITCH 52 IN POS ITION 3. 
15. LOW PASS FILTER SW ITCH 52 IN POS ITION 4. 

TM 377A-20 

Figure 22. 
Resistor-capacitor hoard voltage am/ resistance diagram. 
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RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR 

FIXED COMPOSITION RESISTORS 

I ST} SIGNIFICANT 

2 D FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

(BODY) 

MULTIPLYING VALUE 

METHOD B 

A 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

1ST }SIGNIFICANT 

2 D FIGURES 

TOLERANCE 

'-----MULTIPLYING VALUE 

METHOD B 

JAN TYPE DESIGNATIONS (FIXED COMPOSITION) 

B 

JAN COLOR CODE (FIXED, WIRE-WOUND: RU) 

!':! ~h}:::~~ 

STANDARDS 

COLOR SIGNIFICANT MULTIPLYING 
FIGURE VALUE 

BLACK 0 I 

BROWN I 10 

RED 2 100 

ORANGE 3 1,000 

YELLOW 4 10,000 

GREEN 5 100,000 

BLUE 6 1,000,000 

VIOLET 7 10,000,000 

GRAY B I 00,000,000 
WHITE 9 1,000,000,000 

GOLD - 0 . 1 

SILVER - 0.01 

NO COLOR -

c 

TOLERANCE ('I.) 
JAN LETTER 
TOLERANCE 

- -
~I F 

±2 G 

+ 3 

± 4 -
+ 5 -
+ 6 

+ 7 

+ B -
+g 

~ 5 J 

~ 10 K 

±20 M 

I ~ESISTANCE ' \ 
COMPONENT CHARACTERISTIC TOLERANCE 

JAN TYPE DESIGNATIONS (FIXED, WIRE-WOUND) 

RW 40 G 102 

7,[ ~~,~~.!:~:;~"' I ~RESISTANCE 
COMPONENT CHARACTERISTIC 

NOTES : 
I. RESISTORS WITH AXIAL LEADS ARE 

INSULATED . RESISTORS WITH RADIAL 
LEADS ARE NON- INSULATED. 

2 . RMA: RADIO MANUFACTURERS ASSOCIATION . 

3. JAN : JOINT ARMY- NAVY. 

4 . THESE COLOR AND NUMBER CODES GIVE 
ALL RESISTANCE VALUES IN OHMS. 

5. RESISTIVE COMPONENTS USED FOR LETTER 
TOLERANCES ARE: RC, RN, AND RU. 

6 . WATTAGE FOR RW TYPES IS FOUND IN THE 
JAN SPECIFICATIONS UNDER CHARACTER I STICS. 

D 

TMRC 

Figure 23. R eJiJtor color and letter code. 
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CAPACITOR COLOR AND LETTER CODES 
JAN 6-DOT COLOR CODES FOR: 
PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 
ALWAYS SILVER 'i5T"2o 

RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC 

=s-fl:NCE 

aQ'"" ~TI PLYING = Cl 

'----y--' VALUE 
SIG. FIG. 

3-00T COLOR CODING 
(500 VDCW ± 20'1.1 A 

Cl 

WORKING 
VOLTAGE 

SIG. FIG . 
,--A------. 
1ST 2D .3D 

= 

SIG. FIG. VALUE 

4-DOT COLOR COOING 
(500 VDCW) 

B 

10 

c 
MICA-DIELECTRIC CAPACITORS 
THIS DOT IS SIG . FIG. 
ALWAYS BLACK ~ 

= 
(OR CHARACTERISTIC) 

TOLERANCE 
MULTIPLYING VALUE 

6-00T 
D 

COLOR COOING 
E F 

RMA COLOR CODE FOR T UBULA R 
CERAMIC- OIELECTR IC CAPACITORS 

CERAMIC-DIELECTRIC CAPACITORS 

1ST} 
2

D SIG. FIG . 

= 

LETTER AND NUMBER DESIGNATIONS FOR: 
JAN: MICA; PAPER; AND CERAMIC CAPACITORS = 
T s!E rc IS~

4 7 

I DECIMAL TG 
COMPONENT SIG . FIG . MULTIPLIER 

CHARACTERISTIC TOLERANCE 
2D 

SIG . FIG. 
BUTTON, MICA-DIELECTRIC CAPACITORS 

J 
LETTER AND NUMBER DESIGNATIONS FOR: 

JAN BUTTON CAPACITORS 

COMXNENT I IN t S l ~s,r:~~p~~ER rK 
STYLE CHARACTERISTIC 

TERMINAL 2 D TOLERANCE 
ASSEMBLY SIG. FIG. 

(SEE NOTE 5) 

MIL BUTTON MICA 
IDENTIFIER (BLACK) 

1ST SIG . FIG. 

2D SIG. FIG. 

MULTIPLIER OR ZEROS 

CAPAC ITANCE TOLERANCE 

CHARACTERIST IC 
K (SEE NOTE 5) 

JAM CERAMI C-CC 

- STANDARDS JAM MICA-CM JAM PAPER-CM CAP . TOL.FOR 
MDRE TUM I D UUF 

CAP. TOL. FOR 
10 UUF OR LESS 

SI G. OECIMAL LETIER CHARAC - LETIER CHARAC- DEC. 
COLOR FI G. MULTirLIER TOL. TERIST IC TOL. TERISTI C MULT. 

0LACI< t2D 500 " " .A I 

OR ow~ ID t I 100 B ID 
Reo 100 • 2 200 G c 100 

ORANGE 1.000 • 3 300 D N• 1.000 
YELLOW ID. OOO I • 400 E 

GHEEN 100.000 • 5 500 F 

BLUE 1.000.000 • 6 600 G 

VIOLET ID.OOO.OOO • 7 700 

GR;\Y 100.000.000 • 8 800 D.DI 
'Nti!TE 9 1.000.000.000 • 9 900 D. I 

Gc<.o D. I I 5 1.000 

S ILVER D.DI tiO 2.000 K 

NO CoLOR •2D 500 

THE TOLERAN CE OF THIS CAPAC I TOR I S 130%. NOT t:l\ 

MOT£! 
JAN: JOINT ARMY·NAVY 
RMA: RAD I O MANUFACTURERS ASSOCIATION 

1. n<ESE COLOR AND LETTER COOES GI VE CAPACITANCES IN MICROM ICROFARADS 

t20 

t I 

• 2 

• 5 

• ID 

LETTER 
DES I G
UT lOti 

" 
F 

G 

2. THIS TABLE IS ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 
3. CERAM IC AND MI CA CAPACITORS. BOTH JAN AND RMA, ARE GENERALLY 50D VDCW 
4. BUTTON CAPAC ITORS ARE GENERALLY 300 VDCW 
5. READ BUTTON CAPACITOR TOURANCE UNDER CERAMICS OF MORE Tl<AN ID WF 
6. CHARACTERIST ICS ARE AVAILABLE IN JAN CAPAC I TOR SPEC IF \CAT\ ON MANUALS 
7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE' 

CP Ml CA BUTTON' CC CERAM IC, Cfl MICA MOULDED, CN PAPER MOULDED 

Fig11re 24. Capacitor color and letter codeJ. 

LETTER 
UUF DES I G

MATIOM 

t 2.0 G 

10. 5 

.0. 25 c 
t i. O 

CHARAC~ 

TERI STIC 

c 

u 

SL 

TM CC 

H 

L 



57. Test Equipment Required for 
Trouble Shooting 

The test equ ipment required for trouble shooting is 
listed below. The technical manuals associated with the 
rest equipment also are indicated. 

Test equipment 

Electron T ube Test Set TV-2/U 
Multimeter TS-352 / U 
Signal Generator SG-15 / PCM 
Headse t HS-20 

58. General Precautions 

Stock No. or 
technical manual 

3F3952-2 
TM 11-5527 
TM 11-2096 
4A920 

Whenever the amplifier is serviced, observe the fol
lowing precautions very carefu lly: 

a. Be carefu l when making voltage measurements. 
Voltages up to 500 volts exist in the unit. 

b. Careless replacement of parts often makes new 
faults inevitable. N ote the following points: 

( 1) Before a parr is unsoldered, note the posiricm 
of the leads. If the part, such as a transformer, 
has a number of connections, rag each of the 
leads to ir. 

( 2) Be carefu l not to damage other leads by pull
ing or pushing them out of the way. 

( 3) Do not allow drops of solder to fall into the 
set because they may cause short circuits. 

( 4) A carelessly soldered connection may create 
a new fault. It is important to make well
soldered joints, since a poorly soldered joint is 
one of the most difficult faults to find. 

( 5) When the power and communication lines are 
connected to the terminal board at the rear 
of the chassis, make sure that the leads do not 

short-circuit the ad jacent terminals. 

59. Checking Key Circuits for Short Circuits 
a. Filam,mt Circuits. T he filaments of the tubes oper

ate from power supplied by the secondary windings of 
filament transformer Tl. The resistance of each second
ar; winding is less than 1 ohm ; hence, the windi ngs 
cannot be checked satisfactorily for short circu its with 
an ohmmeter. Visual inspection of the filament pins at 
the tube sockets and voltage measurements at the r.rans

former taps will reveal the presence of short circuits in 
the fil ament circuits. The complete schematic diagram 

(fig. 28) indica tes the voltages that should be obtained 
at the taps of transformer Tl. The table in paragraph 62 
contains complete resistance and voltage information for 
all coils and transformers. 

b. High-voltaf{e Cirwits. Trouble within the amplifier 

often may be detected by check ing the resistance of the 

high-voltage circuits to ground. Make the fo llowing 
resrs at the rube sockets (fig. 21) before applying power 
to a unit that is known to be defective. Disconnect the 
power and communication lines from terminal board 
E4 before making these rests. If the resistance is zero or 
unusually low in any of the foll owing measurements, 
remove the tube in the affected circuit and retest the 
circuit. If the .short circuit is cleared, a breakdow n has 
occurred with in the tube. If the short circu it is not 
cleared, test each section of the associated filter capacitor. 

( 1) Vl power mpply. The resistance between pin 
8 of rectifier V7 and ground should be ap
proximately 15,000 ohms. The resistance 
between pin 4 and ground should be 600 
ohms. 

( 2) VB power supply. The resistance between p in 
8 of rectifier V8 and ground shou ld be about 
25,000 ohms. The resistance between pin 6 
and ground shou ld be about 11,500 ohms. 

( 3) V9 power mpply. The resistance between p in 
8 of rectifier V9 and ground should be ap
proximately 16,000 ohms. The resistance be
tween pin 4 and ground and also between pin 
6 and ground should be about 4,600 ohms. 

60. Operational Test 
To determine if the amplifier is operating normally, 

follow the procedures li sted in the equipment perform
ance checklist (par. 36). This check list is important 
because it frequently indicates the general location of 
trouble. Listen for crackling or buzzing noises, wh ich 
indicate high-voltage arcing. Inspect the amplifier for 
smoke or the odor of burned or overheated parts. 

61. Trouble-shooting Chart 
The following chart is supplied as an aid in locating 

trouble in Amplifier AM-103B/ U. This chart li srs the 
symproms that t~e repairman observes, either visually 
or audibly, while making a few simple tests. The chart 
also indicates how to localize trouble quickly ro a par
ticular circuit or stage. Once the trouble has been loca l
ized to a stage or circuit, inspection of rubes and voltage 

and resistance measurements of this stage or circu it 
ordinarily should be sufficient ro isolate the defecri ve 
part. Normal voltage and resistance measurements are 

given in figures 21 and 22. Refer ro figures 25 and 27 
for identification of components as seen from the top 
and botrom of the chassis respectively. Figures 23 and 
24 show the resisror and capacitor color codes and 
should be used as an additional check in identifying the 
parts of Amplifier AM-103B/ U. Figure 28 is a complete 
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schematic diagram of the equipment. Figure 29 is a 
wiring diagram t!1at is useful when locating, testing, and 

replacing partS. 

notes in paragraph 3 7. 
3. Unless otherwise specified, a 500-cycle tone signal 

from Signal Generator SG-15 / PCM is to be applied to 
the INPUT terminals of terminal board E4 during the 
following tests. The input level should be between -20 
and +20 dbm. The output level of Amplifier AM-
103B/U is independent of the input level between these 

ranges. 

Notes. 
1. Set INPUT ATTENUATOR, NOISE REJECTOR, 

and SIGNAL BALANCE controls to the middle of their 

ranges. 
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2. When performing the following tests, refer to 

Symptom 

1. AmpJ.ifier fails ~o operate 
and tubes do not light 
when POWER switch S1 
is turned to the ON posi 

tion. 

2. Tubes light, but high-vol
tage readings are low or 

zero. 

3. Hig~-vol tage readings are 
normal. No signal is heard 
when headset is plugged 
into MONITOR jack Jl. 

4. Signal heard at MONITOR 
jack J1, but voltage at pin 
1 of tube V3A is zero. 

Probable trouble 

a. Primary voltage supply is 

inoperative. 
b. Fuse Fl is open. 
c. Open primary winding of 

filament transformer Tl. 
d. Switch S 1 is defective. 

Faulty power supplies or high 
voltage secondaries of power 
transformer T2. 

a. No signal input. 

b. Transformer T3 is defective. 

c. Faulty monitor amplifier V3. 

d. Headset is defective. 

e. Capacitor C3 or resistor R4 
or R5 is defective. 

f. Jack J1 is defective. 

a. Faulty input amplifier VI. 

b. Faulty signal rectifier V2. 

c. Transformer T4 is defective. 

d. Resistor R3 or potentiom

eter R30 is defective. 

Correction 

a. Check to see that supply voltage is 
117 V AC, 60 cycles. 

b. Replace fuse. 
c. With power removed, check resist

ance of primary (par. 62) . 
d. With power removed, check con

tinuity of switch S1 in the ON 
position. Replace if necessary. 

Test tubes V7, V8, and V9 and replace 
if necessary. Remove tubes V7, V8, 
and V9, and check !'ligh-voltage AC 
across secondaries of T2 . Secondary 
winding connected to XV9 should 
measure 400 volts. Secondaries con
nected to XV7 and XV8 should read 
250 volts. Replace tubes, turn power 
off, and proceed with continuity 

measurements until fau lty part is 

detected. 
a. Check Signal Generator SG-15 / PCM 

(refer to TM ll-2096 for in
formation on Signal Generator SG-
15/ PCM and Test Set TS-140/ 

PCM). 
b. Take resistance measurements of 

windings of transformer T3 (par. 
62). Replace if necessary. 

c. Examine tube V3 and replace if de

fective. 
d. Check signal at MONITOR jack 

using another headset. 
e. Inspect capacitor C3 and resistors R4 

and R5 . If necessary, replace. 
f. Check contact between jack Jl and 

plug of headset. 
a. Examine tube VI and replace if de

fective. 
. b. Examine rube V2 and replace if de

fective. 
c. Measure resistance of windings of 

transformer T4 (par. 62). 
d. Inspect resistor R3 and potentiometer 

R 30 and replace if necessa.ry. 



Symptom 

5. a. With tone signal applied 
to INPUT terminals, 
voltage is normal at 
ptn 1 of tube V3 
(greater than - 2 5 
volts ) , but voltage on 
grid of V 4A is below 
cutoff. 

b. With no input tone sig
nal, voltage at pin 1 of 
V3 is zero (normal ), 
but voltage at pin 1 of 
V 4 is above cutoff. 

6. a. With cone signal input 
applied to INPUT ter
minals, voltage on pin 
1 of V4 is above cutoff, 
but voltage on pin 4 of 
V 4 is also above cu colt. 

b. With no input signal, 
voltage at pin 1 of V 4 
IS above curoff, and 
voltage at pin 1 is also 
above curoff. 

7. a. With cone signal applied 
to INPUT terminals 
and OUTPUT RE
VERSE switch S5 10 

left-harid position, volt
age at pin 5 of V) is 
above cutoff. 

b. With tone signal applied 
to INP.UT terminals 
and OUTPUT RE
VERSE switch S5 tn 
right-hand postuon, 
voltage at pin 5 of V5 
is below cutoff. 

8. a. Disconnect Signal Gen

erator SG-15 / PCM 
from INPUT terminals. 
Place S5 tn left-hand 

position, S4 tn the 
DOUBLE position, and 
S3 in position 4. Meter 
does not deflect toward 
the right. 

Probable trouble 

a. Choke 14 is open; lowpass 
filter capacitor is short 
circuited; R11 is open; no 
plate supply voltage; R12 
is open; V3A is defective. 

b. Neg~tive bias supply is de
fective ; Rl.3, R14, R25, 
or R31 is open or short 
circuited. 

a. Amplitude of input signal 
is insufficient ; V 4A is de
fective; R21 is open; Rl7 
is open; pin 4 of V4B is 
short circuited to ground; 
negative bias supply is de
fective; R25 is open or 
short circuited. 

b. No plate supply voltage for 
V4B. Resistor Rl5, Rl6, 
or R 18 is open or short 
circuited. 

a. Input signal level is too low ; 
resistor R23 is open; 
switch S5 is defective. 

b. Resistors R21, Rl9, and 
R 16 are open. Tube V4 
is defective. Switch S5 is 

defective. 

a. Half-wave rectifier V8 is de
fective; R9 is open; V5 is 
defective; R6 or R8 ts 
open or short circu ited; 
switch S5 is defective. V5 

screen supply (tube V7) 
is defective; external load 

is open; R26 is open: 
meter Ml is defective ; 

switch S4 is defective. 

Correction 

a. Inspect L4, Rll, Rl2, and Rl3, C4, 
C5, C6, C12, and V3. Replace de
fective parts. 

b. Inspect resistors R13, Rl4, R25, and 
R31. Replace defective pam. 

a. Inspect resistors R17, R21 , and R2'5, 
and tube V4. Replace defective 
parts. 

b. Inspect resistors R15, R16, and R18 
and replace if necessary. 

a. Measure level of input signal; inspect 
resistor R23 and switch S~ and re
place if necessary. 

b. Inspect resistors R21, R19, R16, tube 
V4, and switch S5. Replace defec

tive pam. 

a. Check tubes V5, V7, V8, resistors R6, 
R8, R9, R26, switches S4 and S5, 
meter Ml, and external load. Re

place defective pam. 
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Symptom 

b. Wit~1 other controls set 
as in a above, throw 
OUTPUT REVERSE 
switch S5 ro right-hand 
posltlon. Meter does 
not deflect toward the 
left. 

Probable trouble 

b. Output amplifier V6 is de
fec tive; rectifiers V7 and 
V8 are defect ive; R6 or 
R8 is open or short cir
cuited; R26 is open; meter 
M1 is defective; switches 
S4 and S5 are defective; 
external load is open. 

Correction 

b. Check rubes V6, V7, V8, resistors R6, 
R8, R26, meter M1, switches S4 
and S5, and external load. Replace 
defective parrs. 

62. Additional Trouble-shooting Information 
The d-e resistance of coi l windings, the a-c and d-e 

resistance of transformer windings, the measurements 
of mark and space signals are listed in the table that 
fo llows. 

b. Before taking measurements, disconnect all power 
and communication lines from terminal board E4 in 

the rear of the amplifier. 

a. Read all notes given 1l1 the table before starting 
measurements. 

Voltage 

Measured between 
Part terminals AC/ DC Mark 

Ll 1 and ground DC 320 
2 and ground DC 300 

L2 1 and ground DC 41 
2 and ground DC 29 

L3 1 and ground DC 250 
2 and ground DC 240 

T 1 1-4 AC 117 
7-10 AC 5 
8-11 AC 5 
9-1 2 AC 5 
3-6 AC 6.3 
2-5 ( notused ) 

T2 4-5 AC 400 
5-6 AC 400 
3-8 AC 250 
2-7 AC 250 
1-9 AC 117 

T 3 1-2 AC N M 
4-5 AC NM 
5-6 AC NM 

T4 1 and ground DC 300 
2 and ground DC 300 
3 and ground DC -85 
4 and ground DC -85 
5 and ground DC - 85 
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c. Use Signal Generator SG-15 / PCM as a source for 
the 500-cycle rone as indicated in note 2 following the 

tab le. 
d. Make all measurements with Multimeter TS-

352/U. 

Resistance 

Measurement 
Space Terminals Ohms 

310 1-2 500 

295 - -

520 1-2 250 

520 - -

280 1-2 250 

270 - -

117 1-4 4 

5 7-10 Less than 1 

5 8-11 Less than 1 

5 9-12 Less than 1 

6.3 3-6 Less than 1 

400 4-6 490 

400 - -

250 3-8 70 

250 2-7 70 

117 1-9 2.7 

NM 1-2 11 

N M 2-3 102 

NM 4-6 21 00 

300 1-2 1000 

300 3-4 2000 

-85 4-5 2000 

-85 - -
-85 - -



Notes. 

1. All readings are taken with a 20,000-ohms-per-volr 
meter set at the range that g ives a reading nearest mid

scale. 

2. Measurements under mark conditions are made 
with a 500-cycle tone applied tO the INPUT terminals 
at an in put level of - 20 db. 

3. Terminal numbers for transformers are as indi

cated on the schematic diagram (fig. 28). 

4. Set controls as follows: 

Control 
INPUT ATTENUATOR 

NOISE REJECTOR 
SIGNAL BALANCE 
LOW PASS FILTER 
OUTPUT REVERSE 

OUTPUT LEVEL 
OUTPUT 

Position 
M idrange 
Midrange 
Midrange 

1 
Right-hand 

1 
DOUBLE 

Section Ill. REPAIR 

63. Replacement of Parts 
To replace the tubes of Amplifier AM-103B/ U, tu rn 

the two Dzus fasteners on the front panel a quarter-turn 
counterclockwise and take off the removable section. To 

replace other parts of the amplifier, take off the dust 
cover with a direct backward pull and remove the unit 

from its mounting rack. If the replacement of a part 
requires the disconnection of numerous wires, carefully 
mark the wires connected tO the part with tags or other 
devices to avoid misconnection when the new part is 
installed. The wiring diagram (fig. 29) shows the color 
coding of the wires. 

64. Refinishing 
Instructions for refinishing badly marred panels are 

given in TM 9-2851. Rustproofing instructions for metal 

partS are given in TB SIG 23. 

65. Alinement 
The circui ts of Amplifier AM-l03B/ U do not require 

special alinement procedures. lJro ce clure for final 

t esti ng a nd equ ipm ent required is described in sec

tion 4. 

Section IV. FINAL TESTING 

• 
66. General 

This section is intended as a guide to be used in 
determining the quality of a repaired Amplifier AM-

103B/U. The minimum test requirements ou tlined in 

paragraph 68 below s~1a ll be mer by maintenance per
sonnel with adequate test equipment and the necessary 

ski lls. Repaired equipment meeting these requ irements 
wi ll furnish uniformly satisfactory operation. 

67. Test Equipment Required for 
Final Testing 

The equipment required for the final test ing of Am-
plifier AM-103B/ U is listed below. 

Oscilloscope OS-8A/ U. 

Signal Generator SG-15 / PCM (TM 11 -2096) . 

Telegraph key or pushbutton SPST switch. 

Resistors, 1-watt or larger, one each of the following 

values : 
1,000 ohms 

25,000 ohms 

Capacitor, paper, 600 WVDC, .1 UF. 

Reactor, 10-30 henries inductance. 

68. Tests 
a. Otttp#t C1trrent . The purpose of the following res t 

is to insure that the output current of a repaired Am

plifier AM-103B/ U is of sufficient amplitude under 
various load conditions to prevent erratic operation of 
the driven equipment. 

( 1) Connect Signal Generator SG-15 / PCM to the 

INPUT terminals on terminal board E4 ar the 

rear of rhe chassis. Ser rhe signal generator for 

500 cps; set rhe input level at approximately 
- 20 db. 

( 2 ) Set the INPUT A TTENU A TOR R 7, rhe 

NOISE REJECTOR R 30, and the SIGNAL 

BALANCE contro l R 31 of the ampl ifier ro 

rhe middle of their ranges. Set LOW PASS 

FILTER switch 52 to posicion 1. Set OUT

PUT REVERSE switch 55 to the !eft-hand 

,JlOSition. 
(3) Connect rhe 100-ohm resistor across rhe 

OUTPUT terminals of term inal board E4. 
Set OUTPUT switch S4 to rhe SINGLE 

posicion. Turn POWER sw itch Sl to rhe ON 
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position and allow the equipment to reach 
operating temperature. Observe the meter 
reading in each position of OUTPUT LEVEL 
switch S3 a~d compare it with the corre
sponding reading in the table below. Place 
OUTPUT switch S4 in the DOUBLE position 
and repeat the procedure. After performing 
this procedure with the 1K resistor connected 
across the OUTPUT terminals, connect the 
25K resistor and compare the meter readings 
obtained with those shown in the table. 

Meter Ml readings (rna) 

Position of OUTPUT switch 
Resistance 

across SINGLE DOUBLE 
OUTPUT 
terminals Position of Position of 
(ohms) OUTPUT LEVEL OUTPUT LEVEL 

switch switch 

1 2 3 4 1 2 3 4 

1K 10 35 70 70 8 28 45 75 
25K 4 8 9 9 4 6 7 8 

( 4) If the readings obtained are less than 80 per
cent of those given in the table, test output 

amplifier tubes V5 and V6 for low emission. 
If low readings are obtained in only one 
position of OUTPUT LEVEL switch S3, 
check the components associated with that 
position of the OUTPUT LEVEL switch 
(fig. 19). 

b. W aveshape T est. The purpose of the following 
test is to insure that the output waveshapes of the 
amplifier conform to the requirements of the equipment 
that it is driving. 

( 1) Connect one lead of Signal Generaror SG-15 / 
PCM tO one INPUT terminal on terminal 
board E4 and the other lead to one terminal 
of the telegraph key or pushbutton switch. 
Connect the other terminal of the key or 
switch to the second INPUT terminal. Set 
Signal GeneratOr SG-15/ PCM for 1-kc output 
at a level between -20 and + 20 dbm. 

(2) Set the INPUT ATTENUATOR, NOISE 
REJECTOR, and SIGNAL BALANCE con
trols of the amplifier tO the middle of their 
ranges. Set the LOW PASS FILTER switch 
to position 1, the OUTPUT REVERSE switch 
ro the left-hand position, and the OUTPUT 
switch tO the DOUBLE position. 

TM 377A-21 

Figure 25. Amplifi er AM-1038 / U, top view. 



( 3 ) Connect the reactor to the OUTPUT terminals 
on terminal board E4. 

( 4) Connect the vertical binding posts of Oscillo-

scope OS-8A/ U to the OUTPUT terminals of 
the amplifier. Place the .1-uf capacitor in 
series with the ungrounded lead. Set the sweep 

TM 377A-22 

Figure 26. Amplifier AM·I03B/ U, !ro11t pa11el sectiou removed. 

Fig~tre 27 . Amplifier AM. J03 B/ U, bollom view. · 
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frequency of Oscilloscope OS-SA/ U between 
16 and 20 cps. 

(5) Turn POWER switch Sl of the amp lifier to 

the ON position and allow it tO reach the 
proper operating temperature. 

( 6) Place OUTPUT LEVEL switch S3 in position 
I. Open and close the telegraph key or push
buttOn switch three or four times a second and 
observe the waveform that appears on the 
oscilloscope. 

Note. The waveform on the Oscilloscope 
OS-SA/U will be imperfectly synchronized 
with the horizontal sweep, because it is 

manually keyed. However, it will be possible 
tO obtain a clear indication of the keyed 
waveform if the manual keying speed is 
varied slightly. 

( 7) Compare the waveshape obtained with that 

shown in fi g. 19 for position l of OUTPUT 

LEVEL switch S3. 
(8) Repeat the procedure in subparagraphs (6) 

and ( 7) above for positions 2, 3, and 4 of the 

OUTPUT LEVEL switch. 
( 9) If the waveform obtained in any position of 

OUTPUT LEVEL switch S3 is substantially 
different from the corresponding waveform 
in fig. 19, check the components associated 
with that position of the OUTPUT LEVEL 
switch. For high-speed operation of ink re

corders, it is important that the waveform 
obtained in position 4 of the OUTPUT 
LEVEL switch S3 be sharply peaked at irs 

leading edge. 



CHAPTER 6 

SHIPMENT, LIMITED STORAGE, AND DEMOLITION 

TO PREVENT ENEMY USE 

69. Removing From Service 
a. Remove the dust cover from the rear of the unit. 

b. Disconnect the power line from the terminal board 
in the rear of the unit. 

c. Disconnect all the communication lines from the 
term inal board in the rear of the unit. 

d. Replace the dust cover on the unit. 

e. R emove the screws that hold the amplifier to the 
relay rack and remove the unit from the rack. 

70. Disassembly and Repacking 
a. The exact procedure in repacking for shipment or 

limited storage depends on the material available and 
the conditions under which the equipment is co be 
shipped or scored. Refer to paragraph 11 and reverse 
the instructions given in that paragraph. 

b. Whenever practicable, p lace a dehydrating agent 
such as silica gel inside the crate. Protect the crate with 
a waterproof barrier. Seal the seams of the paper barrier 
with waterprom sealing compound or tape. Pack the 

protected crate in a padded wooden case, providing at 

least three inches of excelsior padding or some similar 
material between the paper barrier and the packing case. 

71. Methods of Destruction 
a. Smash. Smash the controls, tubes, switches, capaci 

tors, and transformers, and all other equipment associ
ated with the ampli fiers; use sledges, axes, pickaxes, 
hammers, crowbars, or ocher heavy tools. 

b. Cztt. Cue all cords and wiring connected to the 
amplifier and associated equipment; use axes, handaxes, 

or machetes. 
c. Bztm. Burn the wooden packing case, corrugated 

cartons, and protective material, technical manual; use 
gasoline, oil, kerosene, flamethrowers, or incendiary 

grenades. 
ct. Bend. Bend panels, switches, chassis, power plugs, 

and tube terminals. 
e. ExfJlosives. If explosives are necessary, use fire

anns, grenades, or TNT. 
f. Disposal. Bury or scatter the destroyed pares in slit 

trenches, foxholes or other holes, or throw the pares into 

streams. 
g. Destroy. Destroy everything. 
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REFERENCES 
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AR 380-5 Military Security (Safeguard

ing Security Information ) . 
AR 750-5 

2. Supply Bulletins 
SR 725-405-5 

3. Test Equipment 
TM 11-2096 

TM 11-4700 

TM 11- 5500 
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Equipment (Maintenance 
Responsibilities and Shop 
Operation ). 
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Repair Instructions. 
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4. Painting, Preserving, and Lubrication 

TB SIG 13 Moistureproofing and Fungi-

proofing Signal Corps 
Equipment. 

TM 9-2851 Painting Instructions for 
Field Use. 

5. Camouflage, Decontamination, and 
Demolition 
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TM 3-220 

Camouflage, Basic Principles. 
Explosives and Demolitions. 
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FM 72-20 Jungle Warfare. 
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Report of Damaged or Im
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Control Symbols CSGLD-
66 (Army), SandA 70-6 
(Navy), and AF-MC-U2 
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Methods for Improving the 
Effectiveness of Jungle 
Radio Communication. 

Preventive Maintenance of 
Power Cords. 

Winter Maintenance of Sig
nal Equipment. 

Tropical Mai ntenance of 
Ground Signal Equipment. 

D esert Maintenance of 
Ground Signal Equipmenr. 

Preventive Maintenance Prac
tices for Grounq Signal 
Equipment. 



TB SIG 219 

TB SIG 223 

TM 11-483 
TM 11-486 

Operation of Signal Equip
ment at Low Temperatures. 

Field Expedients for Wire 
and Radio. 

Suppression of Radio Noises. 
Electrical Communication 
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TM 11-661 

TM 11-664 

TM 11- 681 
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Test Equipment. 
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