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DEPARTMENT OF THE ARMY TECHNICAL MANUAL 
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER ) 

TELEGRAPH-TELEPHONE TERMINAL AN/TCC-14 . as 

C1, TM 11-2239 

TO 16-30TCC14—5 

Pa 

> 

DEPARTMENTS OF THE ARMY AND. 
THE AIR FORCE” : 

TM 11-2239/TO 16-30TCC14-5, 4 1 April 1952, is changed as follows: 

Reference to figure 39.1 is added to the fig- 

ure references in the following places in the 

manual: 

Par. 96a. Line 7. 

Par. 99a. Line 3. 

Par -10Za: Line 3. 

Reference to figure 40.1 is added to the fig- 

ure references in the following places in the 

manual: 

Par. 96a. Line 8. 

Par. 96c. Line 2. 

Par. 99a. Line 4, 

Par. 102a. Line 3. 

Reference to figure 41.1 is added to the fig- 

ure references in the following places in the 

manual: 

Pars 96a: Line 10. 

Par. 96). Line 1. 

Par. 98b. Line 6. 

Par. 102a. Line 3. 

Reference to figure 49.1 is added to the fig- 

ure references in the following places in the 

manual: 

Par: 226; Line 4. 

Par. 48a(1). Line 22. 

Par: 50. Line 5. 

Rar.> ls Line 3 

Pareo2, Line 1 

Section II. 

Note. (Added) Telegraph Terminal TH-5/TG, part 

of Telegraph-Telephone Terminal AN/TCC-14, pro- 

cured on the Orders No. 30005—Phila—51, 3289—-Phila— 

52, 3291-Phila—52, and 6488-Phila—51, is essentially 

the same as Telegraph Terminal TH-5/TG, discussed 

in TM 11-2239/TO 16-30TCC14—5. All information in 

the technical manual applies equally to Telegraph- 

Telephone Terminal AN/TCC-14 procured on the order 

numbers listed above, except as otherwise specified in 

this Change. 

8. Simultaneous Telegraph-Telephone Service, 
System Application 

telegraph-telephone ‘Simultaneous service 

- TAGO 5329A—May 

- WASHINGTON 25, D. C., 18 May 1954. 

Pande. Line 3. 

Par 104. Line 1. 

Par. 56. Line 4. 

Pariro Line 3. 

Par. \o8: Line 3. 

Par. 60. Line 2. 

Par. 64. Line 4, 

Par. 65. Line 1. 
Par. 66. Line 3. 

Parc og Line 3. 

Par, 69. Line 9. 

Parc; Line 1. 

Parcel, - Line 2, 

Parente: Line 1. 

Par. 74. Line 2. 

Par. 76. Line 3. 

NOP ee ay Line 3. 

Parse Te: Line 1. 

Pare "7 9a; Line 1. 

Par. 86c. Line 3. 

Par Obs Line 10. 

Par. 96a. Line 7. 

Par? 960, Line 6. 

Reference to figure 50.1 is added to the fig- 

ure references in the following places in the 

manual: 

Par. 220. 

Par-. 99a. 

Line 4. 

Line 11. 

DESCRIPTION AND DATA 

* * * operator is needed. The circuit shown in 

figure 9 may be operated without the F-98/U 

associated with the switchboard operator’s head- 

set. If the operator’s F—98/U is not used, the 
operator must not answer a telephone call! while 

the teletypewriter circuit is in use (tone is 
heard in the operator’s headset) because the 

1,225- and 1,325-cps components of the op- 
erator’s speech would introduce errors in the 

teletypewriter message. z 

Note. (Added) Only the TP portion of the operator’s 

F-98/U is used in the circuit illustrated in figure 9. 

Cc 1, T™ 11-2239 _ 
TO 16-30TCC14—5 
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TELETYPEWRITER STATION 

LOCAL 
BATTERY 

SWITCHBOARD 
| TELETYPEWRITER TH-5/T6 

| TELEPHONE 
SET 

SWITCHBOARD 
OPERATOR 

TM 2239-CI-98 

Figure 9. (Superseded) Switchboard loop circuit using Electrical Filter Assembly 

F-98/U, simultaneous telegraph-telephone service. 
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TM 2239-Ol-1 

Figure 11. (Superseded) Four-wire facility, speech plus full-duplex service. 
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9. Speech Plus Half-Duplex Service; System 
Application 

Speech plus half-duplex * * * and telephone 

transmission. 
* * CS *k * 

b. Use on 4-Wire Facility. Figure 11 illus- 

trates speech plus full-duplex service on a 4- 

wire facility. Any 4-wire facility * * * the 

receiving station. In addition, Hybrid Circuit 
Network TA-31/U is required to adapt the 

4-wire telephone circuit so that it may be con- 

nected to a telephone. 
* * * * * 

10. Technical Characteristics 

Telegraph-Telephone Terminal * * * q@ and 

b below. 

a. Telegraph Terminal TH-5/TG. 
* k * * * 

Receiver sensitivity ___. ____ 0 to —50 dbm. 
* * * * 

Power source requirements__115 v +10%, 50/60 

cps. 

Ringing generator _________ 90 v, 20 eps under 

load. 
* * = oe * 

b. Electrical Filter Assembly F-98/U. 
* * * * * 

ATteH WA tlOM srs ieee ree _80 db or greater in 

stop regions. 

4.5 db or less in pass 

regions. 

* * * x * 

11. Packaging Data 
Note. Telegraph-Telephone Terminal AN/TCC-14 

may be packaged in a manner different from that 

shown, depending on the supply channel. 

a. Export. When packaged for * * * wooden 

export crate. Views of the crates packed for 

export are shown in figures 18 and 18.1. The 

sizes, weights, and volumes of the crates are 
indicated in the following chart: 

Number Height | Width Depth | Volume | Weight 
of (in.) (in. ) | (in.) (cu ft) (Ib) 

erates 

Be * * * * 

1 291%, 17 144 4.1 97 

(Orders No. 30005- 

_Phila-51 and 
3289-—Phila—52). 

. 1 26 17. | 11% | 2.85 | 75 
(Order No. 3291- 

Phila—52). 

4 

b. Domestic. When packaged for * * * sep- 

arately in cartons. The size, weight, and vol-— 

ume of the components are indicated in the 

first three rows of the chart below. When pack- 
aged for domestic shipment on Order No. 3291- 
Phila—52, each of the three components of 

Telegraph-Telephone Terminal AN/TCC-14 is 
packaged separately in a cardboard case. Each 

of these three cases contains the same fillers, 

spare parts, and technical manuals as in export ~ 

shipment (fig. 18.1) with the exceptions that 

the case liners and waterproof barriers are not 
included. The three cases are placed in a sin- 

gle fiberboard carton; the dimensions, weight, 

and volume of which are shown in the fourth 

row of the chart below. 

oO 

EF ele eee rr o a é 
o x: eae ists aS S38 

3 eee|Se [Be |B2 125 AGS 
E Salieri tere ac hese as” 

* * 4% * bo 

F-98/U 1 15 11 7 .66 27.0 
AN/TCC-14 | 1. | 2534] 155% | 11% | 2.68] 70 (ap- 

(Order No. ; prox) 

3291— 

Phila—52). 

16. Running Spares 

Running spares for components of the Tele- 

graph-Telephone Terminal AN/TCC-14 are 

listed in a through c¢ below. 

a. (Superseded) Telegraph Terminal TH- 

5/TG. The running spares for the TH-5/TG 

follow. Spare fuses are stored in holders in the 

cover (fig. 15). 

2 tubes, type 12AX7. 

3 tubes, type 12ZAUT7. 

2 tubes, type 6AL5. 

5 fuses, cartridge, 1.5 amperes. 

1 lamp, glow. 
* * * * * 

19. Uncrating, Unpacking, and Checking New 
Equipment 

Note. For used or reconditioned equipment, refer to 

paragraph 22, 

a. General. Equipment may be * * * domestic 

packing cases. The instructions in d below ap- 

ply to equipment bearing Orders No. 3291- 

Phila—52, 30005-Phila—51, 3289—Phila—52, and 

AGO 5329A 
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CARRYING. 
STRAP 

HANDLE 

o : 8 _ (4M 2239-Ci-i5 

Figure 15. (Superseded) Telegraph Terminal TH-5/TG, view of front panel. 

Figure 16. (Superseded) Telegraph-Telephone Signal Converter TA-182/U, view of front panel. 
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CARRYING _ 

6438-Phila—51, shipped in export. packing 
eases. Aside from checking * * * be rendered 

useless. 

b. Step-by-Step Instructions for Uncrating 

and Unpacking Export Shipments. Figure 18 

illustrates * * * cartons as follows: 

* * * * *k 

(9) Remove the TH-5/TG and the TA- 

182/U chassis from their cases by 

loosening the 34-turn fasteners on the 

front panel. The filter is hermetically 

sealed and should not be removed 

from its case. 

* * * * * 

d. (Added) Uncrating and Unpacking Ex- 
port and Domestic Shipments (Orders No. 

~-8291-Phila—52, 30005—Phila—51, 3289-—Phila— 

52, and 6438—Phila—51). 

(1) Figure 18.1 illustrates the export 

. packing details of the AN/TCC-14 
1 on Orders No. 3291-Phila—52, 30005— 
> Phila—51, 3289-Phila—52, and 6438— 

Phila—51. Each component is pack- 

. aged in an individual case. The com- 

‘, ponent case of Telegraph Terminal 

HOLES 

1M 2239-Ci-i6 
Figure 17. (Superseded) Electrical Filter Assembly F-98/U, view of front panel. 

TH-5/TG and the component case of 

Telegraph-Telephone Signal Converter 

TA-182/U each contains the compo- 

nent, spare parts, applicable technical 

manual, and fillers. Each technical 

manual is inclosed in a waterproof 

barrier. The component case of Elec- 

trical Filter Assembly F-—98/U con- 

tains only the component and fillers. 

The component cases are packaged in 

individual case liners, and the three 

packaged components are packaged 

together in a lined wooden shipping 

container. To unpack the crate and 
cases, follow the procedure outlined 
below: 

(a) Cut and fold back the metal straps. 

(b) Remove the nails from the lid of 

the wooden shipping container with — 

a nail puller. Do not attempt to pry — 
off the lid; the equipment may be 
damaged. me 

(c) Open the wooden shipping contain- 

er and the top of its case liner. 

(d) Open the top of the case liner and 

AGO 53294 
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TM 2239-Ci-2} 

Figure 18.1. (Added) Telegraph-Telephone Terminal AN/TCC-14, packing and 

packaging details (see note). 

AGO 638294 



the case of each of the three com- 

ponent packages. 

(e) Remove the spare parts boxes. 

(f) Remove the fillers. 

(g) Remove the technical manual. The 

technical manual is sealed inside 

a waterproof barrier. 

(h) Lift each of the component units 

from its packing case. 

(tz) Check the equipment according to 

the procedures outlined in b(6) 

through (11) above. 

(2) On Order No. 3291—Phila—52, domes- 

tic shipments are packaged in fiber- 

board containers. To remove the com- 

ponents, open the cover of the outer 

fiberboard container and remove the 

three cases that contain the packaged 

component units. Open the top of each 

case, remove the padding and the 

technical manuals, and remove the 

component. Check the equipment ac- 

cording to the procedures outlined in 

6(6) through (11) above. 

21. Connections 

All three components * * * of the TH-5/TG. 
* * * * 7% 

b. Operation Over 4-Wire Line. During 4- 

wire operation * * * as outlined below: 
xs x * * * 

(7) Connect binding posts TP of both the 
first and the second F—98/U to Hy- 

brid Cireuit Network TA-31/U. 

(8) Connect between Hybrid Circuit Net- 
work TA-31/U and the 2W LINE 

binding posts of a second TA-182/U. 

(Note that a * * * Signal Converter 

TA-182/U.) 
* * * * * 

Figure 21. The panel marking ‘1 AMP” is 

changed to read: 1.5 AMP. 

28. Telegraph-Telephone Signal Converter 
TA—182/U, Switch Settings 

* = a * * 

d. Control Settings. The table below describes 

the control settings on the TH-5/TG for vari- 

ous types of operation. 

| TELEGRAPH TERMINAL TH-5/TG, control settings | 

Type of operation | 4W-2W-TEL switch Ne Sates ea na as RING switch | Remarks 
swite 

* * K * * 

2-wire teletype over | TEL * * * opera- ONO) Epa ei Not iseda2az wee See note 2, figures 49 

common battery tion. and 49.1, for strap- 

switchboard. ping in the holding ~ 

coil. 
* # % * 

4-wire * * * radio. AW SHIND 3s 2. *ire- Refer to The CONT * * * trans- 

receive. Mire 2 3 40 mitter. 

4-wire teletype. Full | 4W NORM * * * radio. | Operate * * * opera- | See note 3, figures 49 

duplex over wire or 

two-way radio. 

tion. Use TA-182/U 

for radio. 

and 49.1, on  sche- 

matic and paragraph 

55b for removal of 

local copy connec- 

tion. 

AGO 53294 
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42. Visual Inspection 

Failure of this equipment to operate properly 

usually will be caused by one or more of the 

following faults: 

* % * * * 

c. Rescinded. 

* * ate * of 

48. General 

Telegraph Terminal TH-5/TG * * * and 

b below. 

a. Major Circuits, General Functioning. 

*# > * * * * 

(2) Receiving circuit. The receiving cir- 

cuit * * * to the teletypewriter. The 

limiter stages of the receiving circuit 

are designed to present a constant 

output at input levels of between 0 to 
—50 dbm (decibels referred to 1 milli- 

watt in 600 ohms). The output of the 
discriminator is dependent on the fre- 

quency applied to it. 

* * *k oe *k 

b. Auxiliary Circuits, General Functioning. 

* *% 3 * * 

(2) Threshold circuit. During idle opera- 

tion * * * on low-level noises. Absence 

of an input signal is indicated by the 
illumination of the neon lamp on the 

front panel. The circuit applies * * * 

are being received. 

* oS oe %* ok 

55. Output Amplifier V8(A)—Marking Inter- 
val, Transmitting Circuit 

(Superseded) 

a. This stage is used to isolate the oscillator 

from the varying line impedance and to place 

the signal at the desired level on the line. Tube 

V8(A) (figs. 24, 49, and 49.1) is a conven- 
tional voltage amplifier. Tubes V8(A) and 

V8(B) use the same cathode bias resistor, re- 
sistor R69 (par. 68). The output of the oscil- 
lator (par. 54) is fed to tube V8(A) through 

coupling capacitor C29 and signal voltage- 

dividing resistors R43, R44, R45, and R86. Re- 

sistor R86 may be strapped to raise the output 

signal level by 4 db, or if strapped, may be 

unstrapped to lower the output signal level 

AGO 5329A 

(par. 114d). Thus, by the use of resistor R86, 

the range of output levels of —2 dbm to +6 

dbm is compressed within the range of —2 

dbm to +2 dbm. 

b. The grid of tube V8(A) is biased through 
the voltage divider consisting of resistors R45 

and R46. Resistor R42 and capacitor C27 cor- 

rect the output impedance of transformer T4. 

Home copy of the transmitting circuit, on a 

4-wire half-duplex facility only, is applied from 

the output of tube V8(A) to receiving circuit 

switch S2B (fig. 24). This circuit must be open 

when the TH-5/TG is used for 4-wire full- 

duplex applications. Removal of the strap be- 

tween terminal board connection F2 and D2 

will remove the home copy leak. Removal of 

the home copy leak prevents transmitted sig- 

nals from interfering with received signals. 

The home copy strap is not supplied with some 

terminals. Resistor R28 is an impedance match- 

ing resistor used during 2-wire application. 

58. Time-Delay Stage V10(A)—Spacing In- 
terval, Transmitting Circuit 

The drop in * * * a wave shaping capacitor. 

Tube V10(A) is biased to cutoff because of 

the voltage divider arrangement of cathode 

biasing resistors R55 and R5d6. The drop in 

plate voltage from tube V10(B) is applied to 

the grid of tube V10(A); tube V10(A) is cut 

off, thereby developing a positive rectangular 

shape across plate load resistor R54. 

59. Modulator Stage V9(B)—Spacing !n- 
terval, Transmitting Circuit 

The positive voltage is applied to the plate 
and grid of tube V9(B) connected as a diode 

(figs. 24, 49, and 49.1). The tube conducts 

and returns capacitors C36 and C37 to ground. 

Resistors R51 and * * * cathode bypass capaci- 

tor. 

Figure 26. “R83, 36K” is changed to read: 

R83, 24K. 

Figure 27. “T1 -300K”’ is. changed to read: 

TL 300K. 

The values of both windings of transform- 

ers T2 and T3 are changed from ‘200 UH” 

to *200 MH”’. 

“TQ SWITCH S81” is changed to read: 

TO SWITCH S82. 



OUTPUT AMPLIFIER OSCILLATOR MODULATOR 
v8 v9 ; R50 C31 v9 

12AU7. 2A Sy) Pid 270K OAUF ; C37 12AU7 

SEE NOTE 4 is a 
Rie ID} g 7-4 

; 77-45 
A | R86 R43 c29 1 1630 

> | 390K | 470K — O1UF Cee et 

8 
R44 
33K 

R48 R49 
47K 470 

R45 ~— 

C47 R46 R47 
ae 270K Pasa, ee 

NOTES: 
TO CARRIER Bb 1. UNLESS OTHERWISE SHOWN, 

RAI SUPPRESSION CIRCUIT RESISTORS: ARE ave 
CAPACITORS ARE IN UUF, 

2. REMOVE STRAP FOR 4-WIRE FULL DUPLEX APPLICATION. < 

C28 3.NO SPECIFIC VALUE GIVEN FOR TRIMMER CAPACITORS C35 AND 
OIUF C37. REFER TO ALINEMENT PROCEDURES FOR PROPER VALUES. 

RESISTOR R86 TO RAISE THE OUTPUT LEVEL. 

TIME DELAY D-C AMPLIFIER 
vil2 

TO RECEIVING 
$28 CIRCUIT 

R53 
330K AUT 

R52 R66 
56K 220K 

R64 nee R65 
220K< 18K 

TO CARRIER 
SUPPRESSION | 

CIRCUIT, TUBE V12(B) 

TO POWER 
SUPPLY 

Figure 24. (Superseded) Telegraph Terminal TH-5/TG transmitting circuat, 

schematie diagram. 

4. RESISTOR R86 IS SUPPLIED ONLY WITH TERMINALS BEARING THE 
ORDER NUMBERS AND SERIAL NUMBERS LISTED BELOW. STRAP 

J2 
3(SEND) 

20 Jes 
J3 

34 (SEND) 

be ; 

10 TO 

SUPPLY cee it 
Anica? TUBE vi4 
aTTi2ur 

TM 2239-Cl-100 

75. Threshold Circuit, Description 

The threshold circuit (fig. 32) is an elec- 

tronic switching circuit. It maintains the re- 

ceiving circuit output tube V5 in the marking 

condition for all signals under the threshold 

value of —50 dbm. (The receiving circuit *.* * 

76 through 79. 

77. Rectifier Doubler Stage V6, Threshold 
Circuit 

The a-c (alternating-current) * * * amplifi- 

cation tube V7(A). On the negative half-cycle, 

tube V6(B) conducts charging capacitor C24. 

When tube V6(A) again conducts on the fol- 

lowing half-cycle, capacitor C25 is charged to 
4 

10 

a value equal to the d-c potential across ea- 

pacitor C24 plus the peak value of the a-c volt- 

age. Thus, the voltage developed across capaci- 

tor C25 is equal to approximately twice the 

peak value of the a-c voltage. Resistor R32 
and capacitors C25 and C26 are low-pass filters 

used to filter out the carrier. : 

80. Power Supply Circuit 
* ok ak * * 

e. Tube V15, filtered * * * and bias supply. 

Resistor R40 and capacitor C46A form the 
filter for the receiving and threshold circuits. 

Resistor R27 is the current limiting resistor for - 

tube V5. 

AGO 5329A 
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NOTE 
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TM 2239-CGI-99 

Figure 35. (Superseded) Schematic showing impedance matching. 
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81. Input-Output and Ringing Circuits 
* * * * * 

c. Functioning of Input-Output and Ringing 

Circuits. The input-output and ringing circuits 

function as explained below. 
* * * %* * 

(2): Contacts SlC°and.* ®*-H3\ and: 4; 

Connection to the proper’ binding 
posts is dependent on the position of 

contact S2I. Ballast lamp E7 protects 

the 20-cps ringing supply circuit 

against shorts on the line. 
Re Ba * *% * 

81.1. Static Ringing Generator Circuits, Gen- 
eral 
(Added) 

(figs. 36, 36.1, and 36.2) 

Figures 36, 36.1, and 36.2 are schematic dia- 

grams of static ringing generator circuits. The 

three circuits illustrated function similarly, 

and are electrically and mechanically inter- 

changeable. The circuits shown in figures 36.1 

and 36.2 provide improved noise suppression 

characteristics. A detailed description of the 

theory of operation of the circuit shown in 

figure 36 appears in paragraph 82. Subpara- 

graphs a and b below detail the differences 

between the circuits shown in figure 36 and 
those shown in figures 386.1 and 36.2, respec- 

tively. 

a. Differences Between Circuits Shown in 

Figures 36 and 36.1. 

(1) Reference symbols are assigned to all 

parts in the circuit shown in figure 

(2) 

(3) 

(4) 

36.1. Reference symbols are not used fe 

in the circuit shown in figure 36. 

The 18K resistor shown in figure 36 

corresponds to resistor R101 (39K) in 

figure 36.1. 

The .33yf capacitor in parallel with 

the relay winding in figure 36 cor- 

responds in function to capacitor C103 

and resistor R106 in figure 36.1. 

The internal connections to terminals — 

1 and 2 of the circuit shown in figure 

36.1 are interchanged so that the 

polarity of the voltage applied to the 

motor contacts in figure 36.1 is the 

reverse of that applied to the motor 

contacts in figure 36. Polarity re- 

versal does not affect operation of the 

circuit, 

b. Differences Between Circuits Shown in 

Figures 36 and 36.2. 

(1) 

(2) 

(3) 

(4) 

Reference symbols are assigned to all 

parts shown in the circuit in figure 

36.2, Reference symbols are not used 

in the circuit shown in figure 36. 

The 18K resistor shown in figure 36 

corresponds to resistor R101 (39K) in 

figure 36.2. 

The .01-uf capacitors between ground 

and terminals 3 and 4 in figure 36 

correspond to capacitors C108 and 

C109 (.05 pf each) in figure 36.2. 

Reactors L101 through L104 shown 

in figure 36.2 are not in the circuit 

shown in figure 36. These reactors 

offer high impedance to a-c frequen- 

Figure 36. Static ringing generator, circuit No. 1, schematic diagram. 

TO S! 
CONTACTS 

OLSt 
CONTACT II 

FROM SI 
CONTACT 5 

FROM T6 
TERMINAL 8 

oe) 
NOTE: UNLESS OTHERWISE SHOWN RESISTORS ARE IN OHMS. 

TM 2239-CI-5 

Figure 36.1. (Added) Static ringing generator, circuit No. 2, schematic diagram. 

12 AGO 5329A 

- 



ToS 
CONTACT 9 

(5) 

(6) 

RINGING GENERATOR, STATIC 

(aig ee reo rag ee ea RT ET IT ara FS AEE UID Fe IETS EIT ER. Sra ee OS aaa ore hr Aaa Pa sore ate 
ee a 
| | 
| L103 L102 | 

005 2 
| 300UH YOO O FROM T6 

300UH | TERMINAL 8 
| C108 C102 | 
| ee al 

Ree ae 
| eal 

| | 
| | 

| | 
| L104 Lio! | 
u 505 — 000 O TO SI 

300UH 300 UH | CONTACT 5 

C109 Clo | 
.O5UF .O5UF | 

| 
= = | 

| 

| 
| 

| | 

| | 
| | 
Dad ee aR ON ay GO hs 9 A aN Sen a ec a re pI 
NOTE 

UNLESS OTHERWISE SHOWN; 
RESISTORS ARE IN OHMS. TM 2239-Cl-3 

Figure 36.2. (Added) Static ringing generator, circuit No. 3, schematic diagram. 

cies sufficiently high to introduce 

noise. 

The .33-yf capacitor in parallel with 

the relay winding in figure 36 cor- 

responds in function to resistor R106 

and capacitor C103 in figure 36.2. 

The position of the resistor and ca- 

pacitor in each of the four motor- 

contact filter-networks (56-ohm re- 

sistor in series with a .01-yf capacitor) 

shown in figure 36 are interchanged 

in the circuit shown in figure 36.2. 

82. Static Ringing Generator Circuit Operation 
*- * * 2% * 

b. Operation of Static Ringing Generator 

Vibrator. 

(1) 

AGO 5329A 

The ringing generator * * * the motor 

contact. When current is first applied 

to the circuit, it flows from tube V15 

and the RING switch through terminal 

1, through the upper armature sec- 

tion to the motor contact, through the 

* 

relay winding, and returns to tube 

V15 through terminal 2. The current 

flow * * * as it vibrates. 
* * * **k 

90.1. Equipment Differences | 
(Added) 

a. Telegraph Terminal TH-5/TG. 

(1) 

(2) 

One of three types of static ringing 

generators (figs. 36, 36.1, and 36.2) is 

supplied with each terminal. The three 

types of static ringing generators 

have similar electrical properties and 

are electrically and mechanically in- 

terchangeable. 

Telegraph Terminals TH—-5/TG, bear- 

ing Orders No. 30005—Phila—51 serial 

numbers 1 through 1100, 3289—Phila— 

52 serial numbers 1 through 900, and 

64388—Phila—51 serial numbers 3036 

through 3891 contain a provision for 

adjustment of the transmitting-circuit 

output-level. The adjustment ‘is ac- 

13 



NOTE! THIS ILLUSTRATION iS APPLICABLE TO TERMINALS S 

BEARING ORDERS NO, SOO05-PHILA-—5I, 2289 = PHILA- D2 

329) - PHILA-82, AND 6438 — PHILA — 51 ee 

x 

_-TM2239-CI-: 

Figure 39.1. (Added) Bottom view of chassis, showing terminal boards closed 

(seé note). 

complished by strapping or unstrap- 

ping resistor R86 (figs. 24.1 and 49.1 

and par. 55a). No provision for ad- 

justment of the transmitting-circuit 

output-level is made in terminals not 

specified above. 

b. Telegraph-Telephone Signal Converter 

TA-182/U. Refer to TM 11-2187 for a dis- 

cussion of differences in models of Telegraph- 

Telephone Signal Converter TA-182/U. 

91. Troubleshooting Data 
The figure references listed below will aid in 

the rapid location of faults. 

14 

Fig. No. Description 

* * * * * 

39 and 39.1 Bottom * * * closed. 

40 and 40.1 Bottom * * * open. 

41 and 41.1 Location * * * boards. 
* * * * * 

49 and 49.1 Telegraph * * * diagram. 
* * * * * 

95. Troubleshooting Chart 

The chart below * * * refer to TM 11-2137. 

AGO 58298. 
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C3 C47 TS es 

NOTE; THIS ILLUSTRATIGN IS APPLICABLE TO TERMINALS 

BEARING ORDERS NO. S$O0005-FHILA-51, 3289-PHILA- Se, 
- B29) -PHILA- 52, AND 6438 — PHILA - 5 

cé C48 

TM2239-Cl-8 

Figure 40.1. (Added) Bottom view of chassis, showing terminal boards open (see note). 

Symptom | Probable trouble Corrective action 

ok * cS * * 

Transmitted sig-| Time-delay * * *| Check * * * (par. 

nal distorted . . defective. 62). 

Transmitted sig-| Tube V8(A) or If signal level is 

nal outside 0 associated cir- too high, re- 

dbm +2 db lim- 

Itsisere 

cuit elements 

have been re- 

placed. 

move strap 

from resistor 

R86. If signal 

level is too low, 

strap resistor 

R86 (par. 55a). 
* * 

Figure 40. The designation V8 and the as- 

sociated arrow is deleted. 

98. Voltage and Resistance Charts 

* * * *% * 

b. Resistor-Capacitor Board, Voltage and Re- 

sistance Chart. Figure 42 shows * * * the termi- 

AGO 5329A 

nals boards. These voltages duplicate those 

given in figure 48. Refer to paragraph * * * 

the terminal boards. 

99. Replacement of Parts 
* * * * * 

b. To replace any * * * the switch knob. 

Remove the knob and the metal washer from 

the. switch shaft. Remove the large * * * con- 

nections are accessible. 

114. Transmitting Circuit Tests 
K * * * * 

b. Carrier Leakage Test, Carrier Suppression 

Circuit. To test for carrier leakage in the car- 

rier suppression circuit, proceed as follows: 

* %* * * * 

(2) Connect Electronic Multimeter ME- 

6A/U to the 2W line binding posts. 

* * * * *K 

£ 1 5 
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BEARING ORDER NOS. I9650-PHILA-50, 329I-PHILA- 
A’ 52, AND 6438-PHILA-5I SERIAL NUMBERS 736 B’ 

THROUGH 1105 AND 1274 THROUGH 3035. 

Figure 41. (Superseded) Location of resistors and capacitors on terminal boards 

(see note). 
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Figure 41.1. (Added) Location of resistors and capacitors on terminal boards 

(see note). 
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INPUT-OUTPUT & RINGING CIRCUITS 
DISCRIMINATOR RECEIVING CIRCUIT 
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THRESHOLD CIRCUIT 
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D2. »=F-2 F-26a-25 /! B-25 
if Y + 

j 

SEE NOT ates OTE 8 B A R57 R62 
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NOTES 

1 UNLESS OTHERWISE SHOWN, RESISTORS ARE IN 8 RESISTUR R86 IS STRAPPED OUT WHEN 

OHMS, CAPACITORS ARE IN UUF. NECESSARY TO RAISE OUTPUT LEVEL. 

2 STRAP FOR COMMON BATTERY USE ONLY. 9 THIS ILLUSTRATION IS APPLICABLE TO 

3 REMOVE STRAP FOR 4 WIRE FULL DUPLEX THE TERMINALS BEARING THE ORDER 

APPLICATIONS. NUMBERS AND SERIAL NUMBERS LISTED 

4 THERE ARE NO CONNECTIONS ON SECT. 2 BELOW. 

8>=; 2500 ' 
c46 “7. Gee 

\2UF \2uF 

FRONT OF SWITCH 2. 

5 ALL SIGNAL LEADS !N RECEIVER CIRCUIT 

SHIELDED UP TO AND INCLUDING GRID OF VI (B). 

6 OSCILLATOR AND DISCRIMINATOR COILS ARE 

ORDER NO. SERIAL NUMBERS 

6438-PHILA-5I | 3036 THROUGH 389) 

30005-PHILA-5I | THROUGH 1100 

TUNED BY SELECTION OF CAPACITORS CI0,C35 tes 

AND C37. 
3289-PHILA-52 | THROUGH 900 

7 apt poe leaden So dig eied ipod lids Figure 49.1. (Added) Telegraph Terminal TH-5/TG, schematic diagram (see note 9). 
IS THE SECTION CLOSER TO THE KNOB. TM 2239-Cli7 

270619 O - 55 (Face p. 18) No. } 
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NOTES: 

I-COLOR INDICATES COLOR OF TRACERS ON WHITE BASE WIRE. 

2-LEGEND FOR AIRLINE WIRING DIAGRAM. 

ILLUSTRATES WIRE IN THE "S" CABLE (SEND 

CABLE ) WHICH IS CONNECTED TO TERMINAL 
A-| OF TerminaL Boaro ABCD. Tre 
BLACK WIRE RUNS TO TERMINAL “B" OF 

CAPACITOR C-47. 

3-WIRING CONVENTIONS: 

A- _ BLU «DENOTES COLOR CODED WIRE IN CABLE. : 

B- —.BRN_____ DENOTES STRAPPING, COLOR CODED, (CHASSIS). 

DENOTES STRAPPING, BARE, (CHASSIS). 

DENOTES STRAPPING, BARE & INSULATED, (TERMINAL BOARD). 
4-STRAPPING ON SEND TERMINAL BOARD: 

A- TERMINALS D-! AND F-! NORMALLY STRAPPED FOR COMMON BATTERY 

USE OWLY. 

8- TERMINALS 0-2 ANO F-2 NORMALLY STRAPPED. REMOVE STRAP FOR 4 WIRE 

FULL DUPLEX OPERATION. 

5-CABLE DESIGNATIONS: 

-2 "R" RECEIVE CABLE 

"Ss" SEND CABLE 

"Pp" POWER CABLE 

6-THIS ILLUSTRATION IS APPLICABLE TO TERMINALS BEARING 

ORDERS NO. 30005 —PHILA- 5], 3289-PHILA—52,AND 6438— 

PHILA-5! SERIAL NUMBERS 3036 THROUGH 3869]. 

TM 2239-—CI-97 

(see note 6). ; 
270619 O - 55 (Face D: 18) No. 2 
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Figure 50.1. (Added) Telegraph Terminal TH-5/TG, wiring diagram (see note 6), 

Vil-7  OR-GRN 

vil-8 YEL-OR 

Vil-6 yl) A |BSRN-RED C46-B8 

oad 

= of 

e-S5) { OR-GRN___Vi2-7 

a: 

SEE NOTE 48 SEE NOTE 4A 

NOTES 

I-COLOR INDICATES COLOR OF TRACERS ON WHITE BASE WIRE. 
2-LEGEND FOR AIRLINE WIRING DIAGRAM. 

ILLUSTRATES WIRE IN THE "S" CABLE (SEND 

CABLE) WHICH IS CONNECTED TO TERMINAL 
A-1 OF TERMINAL Board ABCD. tHe 
BLACK WIRE RUNS TO TERMINAL “8” OF 
CAPACITOR C-47. 

3-WIRING CONVENTIONS: 

a- Bh DENOTES COLOR CODED WIRE IN CABLE. 

8- _.BRN____ DENOTES STRAPPING, COLOR CODED, (CHASSIS). 
DENOTES STRAPPING, BARE, (CHASSIS) 

D —________ DENOTES STRAPPING, BARE & INSULATED, (TERMINAL BOARD). 
4°STRAPPING ON SEND TERMINAL BOARD: 

A- TERMINALS D-! ANO F-| NORMALLY STRAPPED FOR COMMON BATTERY 
USE ONLY. 

8- TERMINALS D-2 ANO F-2 NORMALLY STRAPPED. REMOVE STRAP FOR 4 WIRE 
FULL DUPLEX OPERATION. 

S-CABLE DESIGNATIONS: 
“R"” RECEIVE CABLE 

“s" SENO CABLE 
"Pp" POWER CABLE 

6-THIS ILLUSTRATION IS APPLICABLE TO TERMINALS BEARING 
ORDERS NO. 30005 —PHILA- 51, 32898-PHILA—52,AND 6438- 
PHILA-5!l SERIAL NUMBERS 3036 THROUGH 3891. 

TM 2239-—CI-97 

270619 O - 55 (Face p. 18) No, 2 
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d. (Superseded) Transmitting Circuit Out- 
out Level Test. 

(1) Operate the 4W-2W-TEL switch to 
the 2W position. 

(2) Operate the SEND-REC-NORM 

switch to the SEND position. 
*% 

(5) Insert an open circuit plug into the 
SEND jack. 

(6) The ME-6/U should read within .3 
volt of the reading obtained in (4) 

above, 
* * *k ok 

(3) Connect Electronic Multimeter ME- 115. Receiving Circuit Tests 
6/U to the 2W line binding posts with a. Threshold Circwit Check. To test the 
a 600-ohm resistor across the binding threshold circuit proceed as follows: 

ok posts. 

(4) The ME-6/U should read between .6 

* volt and 1 volt. If the reading is below 

.6 volt, strap out resistor R86 (par. 

55a). If the reading is above 1 volt, 

unstrap resistor R86. 

APPENDIX iI 

* ** *% 

(4) Use the attenuator * * * receives cor- 

rect copy. The neon lamp should light 

when the inserted attenuation reduces 

the signal to a level below —50 dbm. 
* * *k * 

IDENTIFICATION TABLE OF PARTS 

Rescinded 

Figure 49. Telegraph Terminal TH-5/TG, schematic diagram (see note 8). 

Figure 49. The following note is added: Figure 50. At terminal boards UX and YX, 

8. THIS ILLUSTRATION IS APPLICA- cable designations are changed from § to R 
BLE TO TERMINALS BEARING OR- in four places. A strap is added between termi- 
DERS NO. 19650-PHILA-50, 3291- 
PHILA-52, AND 6488-PHILA-51 SE- nals ZI and Z10 on terminal board YZ. At 

RIAL NUMBERS 736 THROUGH 1105 transformer T5 the color designation WH is 

AND 1274 THROUGH 3035. added to the wire connecting T5(3) and T5(G). 

Figure 50. Telegraph Terminal TH-5/TG, wiring diagram (Orders No. 19650-Phila— 

50, 3291-Phila—52, 6438-Phila—51 serial numbers 736 through 1105 and 1274 through 

3035. 

AGO 5329A 
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[AG 413.4 (26 Mar 54)] 

BY ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE: 

M. B. RIDGWAY, 

General, United States Army, 
OFFICIAL: Chief of Staff. 

JOHN A. KLEIN, . 

Major General, United States Army, 

Acting The Adjutant General. 
N. F. TWINING, 
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TM 11-2239 
TO 31W4-2TCC14-1 

C2 

DEPARTMENT OF THE ARMY TECHNICAL MANUAL 
DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER 

TELEGRAPH-TELEPHONE TERMINAL AN/TCC-14 

TM11-2239 | 
TO 31W4-2TCC14-1 

Cuances No. 2 

TM °11-2239/TO a1W4-2TOC14-1, 4 April 
1952, is changed as follows: 

10. Technical Characteristics 

Telegraph-Telephone Terminal AN/TCC-14 
* * * and b below. 

* * * * * 

b. Electrical Filter Assembly F-98/U. 
* * * * * 

Weight....25. . La) 25 Ib. 
Input power level__-_-- 0 dbm (peaks up to +5 

dbm permissible). 

43. System Sectionalization 
* * * 8 * 

c. Checking Telegraph-Telephone Signal Con- 
verter TA-128/U. 

* * * * * 

(2) Remove the TA-182/U * * * will be 
possible. 

Note. (Added) ‘ When the equipment is being 

operated with a push-to-talk radio, the F-98/U 

will create a distortion in the telegraph circuit 

if the input to the F-98/U is over +5 dbm. To 

prevent this, limit the output of the radio so that 

the input to the F-98/U is within the 0 dbm to 

+65 dbm range. 

* * * * * 

45. Equipment Performance Checklist 
* * * $23: * 

c. Electrical Filter Assembly F-98/U. There is 
no * * * a sealed unit. To avoid distortion in 

TAGO 1634A—Sept. 360467°—55 

DEPARTMENTS OF THE ARMY AND 
THE AIR FORCE 

Wasuineton 25, D. C., 27 September 1955 

the telegraph circuit when the telephone circuit is 
being used with a push-to-talk radio, maintain a 

0 dbm to +5 dbm input level to the F-98/U. 

83. General 

Electrical Filter Assembly * * * satisfactory 
telephone circuit. 

Note. (Added) Voice frequencies within the tele- 

graph frequency range will interfere with the telegraph 

signals if the frequency input power is over +5 dbm. 

This condition may exist when the AN/TCC-14 is operat- 
ing with a push-to-talk radio transmitting on the tele- 

phone circuit, To eliminate this distortion, limit the 

input to the F-98/U between 0 and +5 dbm. 

95. Troubleshooting Chart 

The chart below * * * to TM 11-2137. 

Symptom Probable trouble Corrective action 

* * * * * 

Transmitted signal | Time-delay * * * | Check * * * (par. 

distorted. defective. 62). 

Power applied to | Lower output of 

F-98/U too transmitting 

high, unit, 
* * * * * 
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WARNING 

Heavy currents at moderate potentials are carried in the wiring of this 

equipment. These currents are dangerous to life. 

All operating adjustments of this equipment are made with the power on. 

Be careful when examining the wiring of the equipment. 

When repairing or replacing parts on a particular circuit, remove the 

power cord to avoid possible electrocution. 



RESCUE, 

In case of electric shock, shut off the high voltage 

at once and ground the circuits. If the high voltage 

cannot be turned off without delay, free the victim 

from contact with the live conductor as promptly as 

possible. Avoid direct contact with either the live 

conductor or the victim’s body. Use a dry board, dry 

clothing, or other nonconductor to free the victim. 

An ax may be used to cut the high-voltage wire. Use 

extreme caution to avoid the resulting electric flash. 

SYMPTOMS. 

a. Breathing stops abruptly in electric shock if 

the current passes through the breathing center at 

the base of the brain. If the shock has not been too 

severe, the breath center recovers after a ‘while and 

normal breathing is resumed, provided, that a suf- 

ficient supply of air has been furnished meanwhile 

by artificial respiration. 

b. The victim is usually very white or blue. The 

‘pulse is very weak or entirely absent and uncon- 

sciousness is complete. Burns are usually present. 

The victim’s body may become rigid or stiff in a 

very few minutes. This condition is due to the action 

of electricity and is not to be considered rigor mor- 

tis. Artificial respiration must still be given, as sev- 
eral such cases are reported to have recovered. The 

ordinary and general tests for death should never 

be accepted. 

TREATMENT. 

a. Start artificial respiration immediately. At the 

same time send for a medical officer, if assistance is 

available. Do not leave the victim unattended, Per- 

form artificial respiration at the scene of the acci- 

dent, unless the victim’s or operator’s life is endan- 

gered from such action. In this case only, remove 

the victim to another location, but no farther than 

is necessary for safety. If the new location is more 

than a few feet away, artificial respiration should 

be given while the victim is being moved. If the 
method of transportation prohibits the use of the 

Shaeffer prone pressure method, other methods of 

resuscitation may be used. Pressure may be exerted 

on the front of the victim’s diaphragm, or the direct 

mouth-to-mouth method may be used. Artificial res- 

piration, once started, must be continued, without 

loss of rhythm. 

b. Lay the victim in a prone position, one arm 
extended directly overhead, and the other arm bent 

at the elbow so that the back of the hand supports 

the head. The face should be turned away from the 

bent elbow so that the nose and mouth are free for 

breathing. 

c. Open the victim’s mouth and remove any for- 

eign bodies, such as false teeth, chewing gum, or 

tobacco. The mouth should remain open, with the 

tongue extended. Do not permit:the victim to draw 

his tongue back into his mouth or throat. 

d, If an assistant is available during resuscita- 

tion, he should loosen any tight clothing to permit 

free circulation of blood and to prevent restriction 

of breathing. He should see that the victim is kept 

warm, by applying blankets or other covering, or 

‘by applying hot rocks or bricks wrapped in cloth or 

paper to prevent injury to the victim. The assistant 

should also be ever watchful to see that the victim 

does not swallow his tongue. He should continually 

wipe from the victim’s mouth any frothy mucus or 

saliva that may collect and interfere with respira: 

tion. 

e. The resuscitating operator should straddle the 

victim’s thighs, or one leg, in such manner that: 

(1) the operator’s arms and thighs will be ver- 
tical while applying pressure on the small of the 

victim’s back; 

(2) the operator’s fingers are in a natural po- 
sition on the victim’s back with the little finger ly- 

ing on the last rib; 

(3), the heels of the hands rest on either side 
of the spine as far apart as convenient without 
allowing the hands to slip off the victim; 

(4) the operator’s elbows are straight and 

locked. 

f. The resuscitation procedure is as follows: 

(1) Exert downward pressure, not exceeding 

60 pounds, for 1 second. 

(2) Swing back, suddenly releasing pressure, 
and sit up on the heels. 

(3) After 2 seconds rest, swing forward again, 

positioning the hands exactly as before, and apply 

pressure for another second. 

g. The forward swing, positioning of the hands, 

and the downward pressure should be accomplished 

in one continuous motion, which requires 1 secand. 
The release and backward swing require 1 second. 

The addition of the 2-second rest makes a total of 4 
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A. CORRECT POSI- 
TION. Operator's el- 
bows straight and 
locked. Victim's face 
turned away from 
bent elbow and rest- 
ing on back of hand. 

B. FORWARD SWING 
AND POSITIONING 
OF HANDS. Little fin- 
ger rests on last rib. 

Cc. DOWNWARD 
PRESSURE. Arms and 
thighs vertical. 

D. REST POSITION. 
Operator releases 
pressure suddenly, 
swings back on 
heels, and rests for 
2 seconds. 

seconds for a complete cycle. Until the operator is 

thoroughly familiar with the correct cadence of the 

cycle, he should count the seconds aloud, speaking 

distinctly and counting evenly in thousands. Exam- 

ple: one thousand and one, one thousand and two, 

ete. 

h. Artificial respiration should be continued until 

the victim regains normal breathing or is pro- 

nounced dead by a medical officer. Since it may be 

necessary to continue resuscitation for several 

hours, relief operators should be used if available. 

RELIEVING OPERATOR. 

The relief operator kneels beside the operator and. 

follows him through several complete cycles. When 

the relief operator is sure he has the correct rhythm, 

he places his hands on the operator’s hands without 

applying pressure. This indicates that he is ready to 

take over. On the backward swing, the operator 

moves and the relief operator takes his position. 

The relieved operator follows through several com- 

plete cycles to be sure that the new operator has 

the correct rhythm. He remains alert to take over 

instantly if the new operator falters or hesitates on 

the cycle. 

STIMULANTS. 

a. If an inhalant stimulant is used, such as aro- 

matic spirits of ammonia, the individual administer- 

ing the stimulant should first test it himself to see 

how close he can hold the inhalant to his own nos- 

tril for comfortable breathing. Be sure that the in- 

halant is not held any closer to the victim’s nostrils, 

and then for only 1 or 2 seconds every minute. 

b. After the victim has regained consciousness, 

he may be given hot coffee, hot tea, or a glass of 

water containing % teaspoon of aromatic spirits of 

ammonia. Do not give any liquids to an unconscious 

victim. 

CAUTIONS. 

a. After the victim revives, keep him LYING 
QUIETLY. Any injury a ‘person may have received 

may cause a condition of shock. Shock is present if 

the victim is pale and has a cold sweat, his pulse is 

weak and rapid, and his breathing is short and 

gasping, 

b. keep the victim lying flat on his back, with 

his head lower than the rest of his body and his 

hips elevated. Be sure that there is no tight clothing 

to restrict the free circulation of blood or hinder. 

natural breathing. Keep him warm and quiet. 

c. A resuscitated victim must be watched care- 

fully as he may suddenly stop breathing. Never 

leave a resuscitated person alone until it is CHR- 

TAIN that he is fully conscious and breathing nor- 

mally, 
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CHAPTER 1 

INTRODUCTION 

Section I. GENERAL 

1 Scope 

a. These instructions are published for the 

information and guidance of the personnel to 

whom this equipment is issued. They contain 

information for the installation, operation, 

maintenance, and repair of Telegraph-Tele- 

phone Terminal AN/TCC-14. 

b. This manual includes two appendixes. Ap- 

pendix I covers a list of references. Appendix 

II contains an identification table of parts. 

2. Forms and Records 

The following forms will be used for report- 

ing unsatisfactory conditions of Army equip- 

ment and in performing preventive mainte- 

nance: 

a. DD Form 6, Report of Damaged or Im- 

proper Shipment, will be filled out and for- 

warded as prescribed in SR 745-45-5 (Army), 

and AFR 71-4 (Air Force). 

b. DA Form 468, Unsatisfactory Equipment 

Report, will be filled out and forwarded to the 

Office of the Chief Signal Officer, as prescribed 

in SR 700—45_-5. 

c. AF Form 54, Unsatisfactory Report, will 

be filled out and forwarded to Commanding 

General, Air Matériel Command, Wright-Pat- 

terson Air Force Base, Dayton, Ohio, as pre- 

scribed in SR 700—45—-5 and AFR 65-26. 

d. DA AGO Form 11-238, Operator First 

Echelon Maintenance Check List for Signal 

Corps Equipment—Radio Communication, Di- 

rection Finding, Carrier, Radar, will be pre- 

pared in accordance with instructions on the 

back of the form. 

e. DA AGO Form 11-239, Second and Third 

Echelon Maintenance Check List for Signal 

Corps Equipment—Radio Communication, Di- 

rection Finding, Carrier, Radar, will be pre- 

pared in accordance with instructions on the 

back of the form. 

f. Use other forms and records as authorized. 

Section II. DESCRIPTION AND DATA 

3. Purpose and Use 

a. Purpose. Telegraph-Telephone Terminal 

AN/TCC-14 (fig. 1) is a combination of three 

separate components. These components are 

Telegraph Terminal TH-5/TG; Electrical Fil- 

ter Assembly F-98/U; and Telegraph-Tele- 

phone Signal Converter TA-182/U. This com- 

bination permits simultaneous transmission of 

telegraph pulses and of speech. The telegraph 

signals utilize a portion of the frequency band 

used by the telephone channel while permitting 

the use of the channel for speech transmission. 

AGO 3243A 

b. Use. Telegraph-Telephone Terminal AN/ 

TCC-14 may be used in point-to-point systems, 

network systems, switched systems, and remote 

control radio systems. These terms are defined 

in paragraph 4 and explained in paragraphs 6 

through 9. 

Note. Throughout this manual, reference to AN/ 

TCC-14 will be used to refer to Telegraph-Teiephone 

Terminal AN/TCC-14. Similarly, TH-5/TG will refer 

to Telegraph Terminal TH-5/TG; F-98/U will refer to 

Electrical Filter Assembly F-98/U; and TA-182/U will 

refer to Telegraph-Telephone Signal Converter TA- 

182/U. 



4. Types of Systems 

Telegraph-Telephone Terminal AN/TCC-14 

may be used in conjunction with four different 

types of systems. These systems are defined in 

the following subparagraphs and their applica- 

tions are explained in paragraphs 6 through 9. 

a. Point-to-Point System. A point-to-point 

system is a system of communication between 

two fixed teletypewriter stations using Tele- 

graph-Telephone Terminals AN/TCC-14. 

b. Network System. A network system is a 

system of communication between three or 

more teletypewriter stations. In this system, 

any station may communicate with any other 

station by using a prearranged code call. 

c. Switched System. A switched system is a 

system of communication between teletype- 

writer stations that are connected through a 

switchboard. The station operator makes con- 

tact with the switchboard operator who con- 

nects the station to another station. 

d. Remote Control Radio System. A remote 

control radio system is a system of communica- 

tion that integrates radio and wire facilities. 

The control devices automatically connect a 

radio transmitter upon receipt of the proper 

calling signal and automatically disconnect the 

transmitter when the calling signal is removed. 

This type of control is normally used with push- 

to-talk radio. The term push-to-talk radio is 

used to describe a radio which transmits and 

receives on the same frequency. Transmission 

and reception cannot be carried on simultane- 

ously. Normally, the radio transmitter is dis- 

abled and the receiver is functioning (stand-by 

condition). To transmit, a d-c (direct-current) 

closure must be provided to turn on the trans- 

mitter and disable the receiver. This closure is 

provided by a remote control unit when operat- 

ing over a 2-wire circuit, and by a TH-5/TG 

when operating over a 4-wire circuit. 

5. System Applications of Telegraph- 
Telephone Terminal AN/TCC-14 

Telegraph-Telephone Terminal AN/TCC-14 

utilizes existing telephone facilities. It does not 

require a special d-c teletypewriter switch- 

board; instead, the voice-frequency telegraph 

loops may be switched through telephone 

2 

switchboards. The AN/TCC-14 is provided — 

with the necessary components needed to re- 

tain normal telephone signaling and super- 

visory procedures for both local battery and 

common battery switchboards. Applications of 

the AN/TCC-14 and its components are dis- 

cussed in paragraphs 6 through 9. 

6. Telegraph Only Service, System Appli- 
cation 

Telegraph only service is designed solely for 

teletypewriter communication. Speech trans- 

mission is not involved. 

a. Use on Local Battery Switchboard. Figure 

2 illustrates a teletypewriter station connected 

over a loop circuit through a local battery 

switchboard. The teletypewriter switchboard ~ 

operator is provided with a monitoring Tele- 

graph Terminal TH-5/TG and a teletype- 

writer. The teletypewriter station operator may 

initiate a call by operating the RING switch of 

the associated TH-5/TG. This operates a drop 

at the local battery switchboard. The teletype- 

writer switchboard operator uses the associ- 

ated teletypewriter to acknowledge the call. The 

teletypewriter switchboard operator then uses 

the TH-5/TG to ring the called teletypewriter 
station. The teletypewriter station operator 

rings the teletypewriter switchboard operator 

to signify the end of their communication, and 

the switchboard operator disconnects the cir- 

cuit. 

b. Use on Common Battery Switchboard. 

When a common battery switchboard is used in 

place of a local battery switchboard (a above), 

the following procedure is used: In the common 

battery application, TH-5/TG switch 4W— 

2W—TEL (fig. 21) is used to call the teletype- 

writer switchboard operator. When the 4W— 

2W—TEL switch is in the TEL position, an 

open circuit to de is presented to the line. (This 

position corresponds to the common battery 

telephone receiver being on its hookswitch.) To 

initiate a call, a teletypewriter operator rotates 

the 4W—2W—TEL switch to the 2W position. 

(This corresponds to removing the telephone 

receiver from its hookswitch.) When the 4W— 

2W—TEL switch is in the 2W position, a hold- 

ing coil in the TH-5/TG is placed across the 

2-wire line. This provides a d-c closure at the 

switchboard, and the switchboard lamp lights. 

AGO 3243A 
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TELETYPEWRITER STATION 

TELETYPEWRITER TH-5/TG 

| TELETYPEWRITER 

LOCAL 
BATTERY 

SWITCHBOARD 

TH-5/TG 

SWITCHBOARD OPERATOR 

TM 2239-5 
Figure 2. Local battery switchboard, telegraph only service. 

The teletypewriter switchboard operator uses 

an associated teletypewriter to acknowledge the 

call, and then uses the TH-5/TG at the switch- 

board to ring the called teletypewriter station. 

At the termination of the call, the two teletype- 

writer station operators return the associated 

4W—2W—TEL switch to the TEL position. 

This removes the holding coils from the line and 

causes the switchboard supervisory lamp to 

light. The teletypewriter switchboard operator 

disconnects the circuit. 

c. Use on Carrier Telegraph System. Figure 

8 illustrates telegraph service over a trunk 

where the trunk is provided by one of the chan- 

nels of a carrier system. The loop circuits of 

Telegraph Terminal AN/TCC-—4 are connected 

to Telegraph-Terminal TH-5/TG. 

d. Use on Trunks Not Passing 20-cycle Ring- 

ing. Figure 4 illustrates an arrangement in 

LOCAL 
BAT TERY 

CARRIER TELEGRAPH 

SWITCHBOARD f& 
AN/TCC-4 

TELEGRAPH 
TERMINAL 
TH-5/TG 

TELETYPEWRITER 

SWITCHBOARD OPERATOR 

which the trunk facility between the two local 

(or common) battery switchboards does not 

pass 20-cps (cycles per second) signal. Tele- 

graph-Telephone Signal Converter TA-—182/U 

is used to obtain a ringing signal. The TA-— 

182/U changes the 20-cps signal to 1,225 cps. 

e. Use With Push-to-talk Radio. 

(1) Two-wire basis. Figure 5 illustrates 

an arrangement with point-to-point, 

push-to-talk radio controlled by a re- 

mote control unit such as Control Unit 

RM-39 (main component of Remote 

Control Equipment RC-—289) on a 2- 

wire basis. 

(a) Transmission procedure using a re- 

mote control unit. The teletype- 

writer operator operates the SEND 

—REC—NORM switch of the TH- 

5/TG to the SEND position. Opera- 

LOCAL 
BATTERY 

SWITCHBOARD 

CARRIER TELEGRAPH 
AN/TCC—4 

TELEGRAPH. 
TERMINAL 

TH-5/TG 
TELETYPEWRITER 

SWITCHBOARD OPERATOR 

TM 2239-6 

Figure 3. Carrier telegraph system, telegraph only service. 
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Figure 4. Trunk facility using Telegraph-Telephone Signal Converter TA-1 82/U, telegraph only service. 

tion of the switch puts the holding 

coil of the TH-5/TG across the line. 

A d-c closure is provided, and the 

remote control unit energizes the 

radio transmitter. The _ teletype- 

writer operator may then transmit 

the message. 

(b) Reception procedure using a remote 

control unit. The teletypewriter op- 

erator operates the SEND—REC— 

NORM switch of the TH-5/TG to 

the NORM position. This removes 

the d-c closure from the line and 

causes the remote control unit to 

disable the transmitter and to acti- 

vate the receiver. 

(2) Four-wire basis. Figure 6 illustrates 

an arrangement with point-to-point, 

push-to-talk radio on a 4-wire basis. 

A remote control unit is not required. 

Note that one additional wire must be 

used to control the radio transmitter 

in push-to-talk applications on a 4- 

wire basis. Five wires are used; four 

for message transmission and recep- 

tion, and one for transmitter control. 

(a) Transmission procedure. The tele- 

typewriter operator operates the 

SEND—REC—NORM switch to the 

SEND position. Operation of the 

switch provides a d-c_ closure 

through the transmitter control 

wire and one conductor of the trans- 

mitting pair. This action energizes 

the radio transmitter and disables 

the radio receiver. The teletype- 

writer operator may then transmit 

the message. 

(b) Reception procedure. The teletype- 

writer operator operates the SEND 

—REC—NORM switch to the 

NORM position. The equipment is 

then arranged for reception. 

7. Alternate Telegraph-telephone Sery- 
ice, System Application 

Alternate telegraph-telephone service is de- 

signed to provide a 2-wire voice-frequency 

channel for either telegraph or telephone use. 

However, telegraph and telephone service can- 

not be used at the same time. 

a. General. In alternate telegraph-telephone 

service, when the 4W—2W—TEL switch of the 
TH-5/TG is in the 2W position, teletypewriter 

transmission is possible over the 2-wire line. 

When the 4W—2W—TEL switch is in the TEL 

position, transmission of speech is possible over 

the 2-wire line. The 4W—2W—TEL switch is 

normally in the TEL position. 

b. Use on Loops or Trunks Passing 20-cycle 

Ringing. Figure 7 illustrates alternate tele- 

-graph-telephone service on a loop circuit. The 

teletypewriter station operator telephones the 

teletypewriter-telephone switchboard operator 

and requests connection to another teletype- 

writer station. The two stations, through tele- 

phone communication, arrange for teletype- 

writer operation. Both teletypewriter stations 

operate the 4W—2W—TEL switch to the 2W 
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Figure 5. Push-to-talk radio circuit on 2-wire basis using remote control unit, telegraph only service. 
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Figure 6. Push-to-talk radio on a 4-wire basis. 

position. When teletypewriter communication 

is completed, the switch is returned to the TEL 

position. The teletypewriter switchboard opera- 

tor then disconnects the teletypewriter stations. 

c. Use on Loops or Trunks Not Passing 20- 

cycle Ringing. Figure 8 illustrates alternate 

telegraph-telephone service on a repeatered 

loop circuit using Telegraph-Telephone Signal 

Converter TA-182/U. The circuits function as 

outlined in b above. 

TELETYPEWRITER STATION 

TELETYPEWRITER 

TELEPHONE 
SE 

fl 

8. Simultaneous Telegraph-telephone 
Service, System Application 

Simultaneous telegraph-telephone service is 

designed to provide a 2-wire voice-frequency 

channel over which telegraph and telephone 

transmission may exist at the same time. How- 

ever, both telegraph and telephone circuits 

must be switched (or signaled) at the same 

time. They cannot be switched (or signaled) 

LOCAL 
BATTERY 

SWITCHBOARD 

SWITCHBOARD OPERATOR 

TM 2239-9 

Figure 7. Switchboard loop circuit passing 20-cps. alternate telegraph-telephone service. 
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Figure 8. Switchboard loop circuit using Telegraph-Telephone Signal Converter TA-182/U, alternate 

telegraph-telephone service. 

separately. In transmission, Electrical Filter 

Assembly F—98/U is used to separate teletype- 

writer and telephone transmission at the ter- 

minal. Figure 9 illustrates simultaneous tele- 

graph-telephone service. The circuit used may 

be either a local or common battery loop. After 

the two stations are connected by the switch- 

board operator, simultaneous teletypewriter 

and speech transmission may take place. For 

the receiving teletypewriter station to interrupt 

(break-in) the transmission, the assistance of 

the switchboard operator is needed. 

9. Speech Plus Half-duplex Service, Sys- 
tem Application 

Speech plus half-duplex service is designed 

to provide a 2-wire voice-frequency channel 

over which telegraph and telephone transmis- 

sion may exist at the same time. Both telegraph 

and telephone circuits are completely independ- 

ent of each other and are switched (or signaled) 

separately. Electrical Filter Assembly F—98/U 

is used to separate teletypewriter and telephone 

transmission. 

TELETYPEWRITER STATION 

TELETYPEWRITER TH-5/TG 

TELEPHONE 

a. Use on 2-wire Facility. Figure 10 illu- 

strates speech plus half-duplex service on a 2- 

wire facility. The telephone and teletypewriter 

stations may be at the same or different loca- 

tions. The teletypewriter station must have a 

TA-182/U and a TH-5/TG associated with it. 

The components are necessary to permit the 

teletypewriter station operator to signal the 

switchboard or the distant terminal on point-to- 

point circuits. The telephone station requires a 

TA-182/U only if the line will not pass a 20-cps 

ringing signal. In switched ‘systems, the tele- 

typewriter circuit and the telephone circuit 

each uses a different switchboard. 

b. Use on 4-wire Facility. Figure 11 illu- 

strates speech plus half-duplex service on a 4- 

wire facility. Any 4-wire facility may be used 

including a full-duplex radio operation. Two 

Electrical Filter Assemblies F-—98/U are re- 

quired at the transmitting station and two at 

the receiving station. In addition, Voice Fre- 

quency Hybrid TA-31/U is required to adapt 

the 4-wire telephone circuit so that it may be 

connected to a telephone. 

LOCAL 
BATTERY 

SWITCHBOARD 

SWITCHBOARD 
OPERATOR 

TM 2239-}) 

Figure 9. Switchboard loop circuit using Electrical Filter Assembly F-—98/U, simultaneous telegraph- 

telephone service. 
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Figure 10. Two-wire facility, speech plus half-duplex service. 
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Figure 11. Four-wire facility, speech plus half-duplex service. 
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c. Use on a Switchboard Loop Circuit. Elec- 

trical Filter Assembly F-98/U (fig. 12) shows 

the separation of teletypewriter and speech 

communication. Through its action, the F—98/U 

separates the paths of the teletypewriter and 

telephone signals. The teletypewriter signal is 

passed to a local battery switchboard, and the 

telephone signal is passed to either a common 

or local battery switchboard. The TA-182/U 

is used to operate the drop at the teletypewriter 

TELETYPEWRITER STATION 

TH-5/TG 
TA-1827U 

TG TP 
™’ : 

TELETYPEWRITER 

TELEPHONE 

switchboard, since the telegraph portion of the 

F-98/U will not pass 20 cps. The operating 

procedure for the teletypewriter station opera- 

tor and the teletypewriter switchboard operator — 

is similar to that outlined in paragraph 6a. The 

telephone switchboard operator uses the normal 

operating procedure. 

d. Use on Trunk Cireutt. Figure 13 illustrates 

the simultaneous use of teletypewriter and tele- 

phone circuits over the same trunk facility. 

LOCAL BATTERY 

SWITCHBOARD 
TA-182/U 
TG TP 

TELETYPEWRITER 

SWITCHBOARD OPERATOR 

COMMON BATTERY 
OR 

LOCAL BATTERY 
SWITCHBOARD 

SWITCHBOARD OPERATOR 

TM 2239-14 

Figure 12. Switchboard loop circuit using Electrical Filter Assembly F-98/U, speech plus half-duplex service 
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Figure 13. Switchboard trunk circwt using Electrical Filter Assembly F-98/U, speech plus half-duplex service. 
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Separate local battery teletypewriter and tele- 

phone switchboards are used. The teletype- 

writer and telephone transmission are sepa- 

rated at the switchboard location by means of 

the F—98/U. 

e. Dropping Circuits at Intermediate Points. 

Figure 14 illustrates speech plus half-duplex 

service in which the telephone circuit is dropped 

at an intermediate station while the teletype- 

writer circuit is continued through to the ter- 

minal. In this arrangement, two Electrical Fil- 

ter Assemblies F-98/U are connected back-to- 

back. Note that the same arrangement could be 

used. in which the teletypewriter circuit is 

dropped and the telephone circuit is continued 

through to the terminal. 

a. Telegraph Terminal TH-5/TG. 

Mark frequency______ 325 eps: 

Space frequency______ 225° eps: 

Type of modulation___ Frequency shift. 

an Wilt wee et 200 cye. 

Transmission speeds__Normal speeds of 

60, 75, and 100 

words per minute 

(based on 7.42 

unit code and 6 

operations per 

word). 

Number of tubes_____ Ise 

Transmitter output 0Odbm +2 db 

level. (fixed). 

Receiver sensitivity__.0 to —45 dbm. 

2-WIRE TELETYPEWRITER 
CIRCUIT ee ee peur No.2 Nol 

NO.2 DROP NO.| DROP 
if TO 

TELEPHONE TELEPHONE 
OR 

SWITCHBOARD SWITCHBOARD 

TM 2239-16 

Figure 14. Telephone circuit dropped at intermediate station using Electrical Filter Assembly F—98/U. 

10. Technical Characteristics 

Telegraph-Telephone Terminal AN/TCC-14 

consists of Telegraph Terminal TH-5/TG; 

Electrical Filter Assembly F—98/U; and Tele- 

graph-Telephone Signal Converter TA-182/U. 

The technical characteristics of Telegraph- 

Telephone Signal Converter TA-182/U are 

covered in TM 11-2137. The technical charac- 

teristics of the TH-5/TG and F—98/U are cov- 

ered in a and 6 below. 

AGO 3243A 

Terminal impedance__600 ohms +10%, 

nominal at 1,000 

cps for 2-wire or 

4-wire operation. 

Receiving direct 20 ma. (min: 

current (local 

source). 

Power drain from a-c 60 w. 

source. 

Power source re- IS We 

quirements. 50/60 cye. 



Ringing generator____100 v, 20 cye under 

load. 

Dimensions (over-all 6” x 814” x 10”. 

including outer 

case). 

Weight -19 lb. 

b. Electrical Filter Assembly F-98/U. 

Midfrequency ee ioecps 

operation. 

Bandwidthe ee 100 to 200 cye. 

Balanced impedance__ 600 ohms input to 

band stop and to 

band-pass filter. 

600 ohms output 

with band stop 

and band pass 

connected in 

parallel. 

AT tenia tion ee 80 db or greater in 

stop regions. 

4 db or less in pass 

regions. 

Supervisory signal___ 20 cps at 100 ma. 

Weight Bee) 1b. 

11. Packaging Data 

Note. Telegraph-Telephone Terminal AN/TCC-14 

may be packaged in a manner different from that shown, 

depending on the supply channel. 

a. Export. When packaged for export ship- 

ment, the components of Telegraph-Telephone 

Terminal AN/TCC-14 are placed in moisture- 

vaporproof containers and packed in one 

wooden export crate. A cutaway view of the 

crate packed for export is shown in figure 18. 

The size, weight, and volume of the crate is in- 

dicated in the following chart: 

b. Domestic. 

shipment, the components of Telegraph-Tele- 

phone Terminal AN/TCC-14 are packaged sep- 

arately in cartons. The size, weight, and vol- 

ume of each component is indicated in the fol- 

lowing chart: 

When 
packed 

Number with 
of Height |Length| Width |Volume| spares 

Component cartons (in. ) (in.) (in.) | (eu ft) (1b) 

TH—5/TG 1 15 lee 814 78 ao 

TA=182//U) 1 105 as! 8% .78 19.0 

F-98/U 1 1155 il a .66 27.0 

12. Table of Components 
(figs. 15, 16, and 17) 

The following table lists all the components 

required for a complete Telegraph-Telephone 

Terminal AN/TCC-14 except for the spare 

parts which are listed in paragraph 16. The 

table also indicates the required number, di- 

mensions, and weight of those components 

listed. 

13. Description of Telegraph Terminal 
TH-5/TG 

a. Telegraph Terminal TH-5/TG (fig. 15) 

is a 15-tube, frequency-shift carrier modulator 

and demodulator. It modulates d-c teletype- 

writer pulses to 1,225 cps and 1,325 eps. It 

demodulates 1,225- and 1,825-cps frequencies 

to d-c teletypewriter pulses. These d-c pulses 

must be capable of activating a teletypewriter 

selector magnet which requires a 20-ma (mil- 

liampere) current. 

b. The TH-5/TG is a compact lightweight 
Number ° aire! : 

of Height | Width | Depth | Volume | Weight unit of miniature construction. The components 
ae (ins) oe) (ta gece) of the transmitting, receiving, and a-c (alter- 

A | 95 1, | 16% | 12% | ae | Be6 nating-current) operated power supply circuits 

are mounted on a chassis assembly that is fitted 

Dimensions (in.) 
Weight 

Required unpacked 
Component Number Height Length Width (Ib) 

Telegraph Terminal TH-5/TG eS 1 11 10% 7% 18.5 

Telegraph-Telephone Signal Converter TA—182/U_____ it iil 10% 7% 15.0 

Electrical Filter Assembly F-98/U_______ S dl 10 834 6% 25.5 

10 AGO 3243A 
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Figure 15. Telegraph Terminal TH-5/TG, view of front panel. 

into a waterproof outer case. The panel con- 

tains two three-position wafer type switches 

used to select the type of operation, a nonlock- 

ing lever switch used to transmit the 20-cps 

frequency, three jacks for teletypewriter con- 

nections, and six binding posts for connections 

in 2-wire, 4-wire, and radio-telegraph applica- 

tion. 

c. The TH-5/TG provides, in addition, a 

means for transmitting and receiving a 20-cps 

frequency. This frequency is used for signaling 

and breaking purposes. 

d. Operation with the use of the TH-5/TG 
is known generally as one-way reversible. That 

is, only one TH-5/TG may transmit at a time. 

If both TH-5/TG transmitted at the same time, 

the transmitted signal in each case would blank 

- out the received signal (par. 48b). Therefore, 

break-in operation is not possible. However, a 

20-cps ringing signal may be transmitted by 

the receiving station to the transmitting sta- 

tion when break-in is desired. 

14. Description of Telegraph-Telephone 
Signal Converter TA—182/U 

a. Telegraph-Telephone Signal Converter 

TA-182/U (fig. 16) is an 8-tube, frequency- 

AGO 3248A 

shift carrier modulator and demodulator. It 

modulates 20-cps frequencies to either 1,225 

cps for teletypewriter signaling or 1,600 cps 

for telephone signaling. It demodulates either 

1,225 or 1,600 cps to 20 eps to activate the sig- 

naling device in the TH-5/TG associated with 

the switchboard. 

b. The panel contains two wafer-type, two- 

position switches which select the specific type 

of operation. A toggle switch is used to adjust 

the sensitivity of the TA-182/U receiving cir- 

cuit. Eight binding posts on the panel are used 

for line and loop connections. Refer to TM 11- 

2137 for a detailed description of Telegraph- 

Telephone Signal Converter TA-182/U. 

15. Description of Electrical Filter As- 
sembly F—-98/U 

a. Electrical Filter Assembly F-98/U (fig. 

17) is a two-section filter. The band-pass sec- 

tion (fig. 37) is used for teletypewriter trans- 

mission. The band-stop section is used for tele- 

phone transmission. Use of F~98/U permits 

simultaneous teletypewriter and telephone serv- 

ice; the band-pass and band-stop sections of the 

F-98/U separate the teletypewriter and tele- 

phone signals. 

11 
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Figure 16. Telegraph-Telephone Signal Converter TA-182/U, view of front panel. 
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Figure 17. Electrical Filter Assembly F-98/U, view of front panel. 

b. The F—987U is hermetically sealed, Ee= 16. Running Spares 

quires no adjustment, and has no controls or 

indicators. The six binding posts located on 

the face of the panel are for interconnection graph-Telephone Terminal AN/TCC-14 are 
with the associated equipment and the line. listed in a through c below. 

Running spares for components of the Tele- 

re AGO 3243A 

a 

Ee 



a. Telegraph Terminal TH-5/TG. The run- 

ning spares for the TH-5/TG follow. The fuses 

and the incandescent lamp are stored in holders 

in the cover (fig. 15). 

2 tubes, type 12AX7. 

3 tubes, type 12AU7. 

2 tubes, type 6ALS5. 

1 tube, 6X4. 

7 fuses, cartridge, 114 amperes. 

1 lamp, incandescent. 

1 lamp, glow. 

b. Electrical Filter Assembly F-98/U. The 

filter-assembly does not contain running spares. 

c. Telegraph-telephone Signal Converter TA- 

AGO 3243A 

182/U. Refer to TM 11-2137 for a list of run- 

ning spares for Telegraph-Telephone Signal 

Converter TA~182/U. 

17. Additional Equipment Required 

A remote control unit such as Control Unit 

RM-89 (main component of Remote Control 

Equipment RC-289) is required when Tele- 

graph-Telephone Terminal TH-5/TG is used 

in push-to-talk radio operation. Refer to para- 

graph 4d for explanation of the basic function 

of the remote control unit in a push-to-talk 

radio system. Refer to TM 11-2667 for infor- 

mation concerning Control Unit RM-39. 



CHAPTER 2 

OPERATING INSTRUCTIONS 

Section 1. SERVICE UPON RECEIPT OF TELEGRAPH-TELEPHONE 
TERMINAL AN/TCC-14 

18. Siting 

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 a vehicle; the terrain; 

and the need of easy access to messengers. The 

choice of location of the TH-5/TG is dependent 

on the location of the associated equipment. To 

prevent excessive line (copper) loss, locate the 

TH-5/TG not more than 6 feet from its asso- 

ciated teletypewriter. Location of either the 

TA-182/U or the F—98/U is not dependent on 

the location of the associated equipment. The 

TA-182/U may use as much as 5 miles of field 

wire on the loop side. 

19. Uncrating, Unpacking, and Checking 
New Equipment 

Note. For used or reconditioned equipment, refer to 
paragraph 22. 

a. General. Equipment may be shipped in 

oversea or domestic packing cases and, some- 

times, in its own carrying cases. When new 

equipment is received, select a location where 

the equipment may be unpacked without expo- 

sure to the elements, and which is convenient to 

the permanent or semipermanent installation 

of the equipment. The instructions in b below 

apply to equipment shipped in export packing 

cases, and the instructions in c below apply to 

equipment in domestic packing cases. Aside 

from checking to make sure that all carrying 

cases are present and that the equipment is un- 

damaged, no special unpacking and uncrating 

procedures are necessary for equipment shipped 

in carrying cases. 

14 

Caution: Be careful when uncrating, unpack- 

ing, and handling the equipment; it is damaged 

easily. If it becomes damaged or exposed, a 

complete overhaul may be required or the equip- 

ment may be rendered useless. 

b. Step-by-step Instructions for Uncrating 

and Unpacking Export Shipments. Figure 18 

illustrates the packing details of the AN/TCC- 

14. Each component is packaged separately, 

then the three components are packaged to- 

gether in a crate. Proceed to unpack the crate 

and cartons as follows: 

(1) Cut and fold back the steel straps. 

(2) Remove the nails with a nail puller. 

Do not attempt to pry off the lid; the 

equipment may be damaged. 

(3) Remove the lid and the packing mate- 

rial. 

(4) Remove the components from the 

packing case and place them on a 

workbench or other similar object. 

(5) Open each carton and remove the com- 

ponents. 

(6) Open the snap catches and swing open 

the covers of each component. This 

will expose the binding posts and the 

operating controls. Fold the straps 

along the side of the case. 

(7) Unwind the power cord of the TH-5/ 

TG and the TA-182/U. The power 

cord is located inside of the cover of 

these components. 

(8) Check the fuses on the front panel of 

the TH-5/TG and the TA-182/U for 

correct insertion and for continuity. 

(9) Remove the TH-5/TG and the TA-— 
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182/U chassis from their cases by re- 

moving the control panel knobs and 

the screws on the front panel. The 

filter is hermetically sealed and should 

not be removed from its case. 

(10) Check each tube in the TH-5/TG and 

the TA-182/U against breakage. Be 

certain that each tube is in its proper 

socket. Refer to figure 19 for the TH— 

5/TG tube locations. Refer to TM 
11-2137 for the TA-182/U tube loca- 

tions. 

(11) Check the contents of the packing case 

against the master packing slip. 

c. Unpacking Domestic Packing Cases. Equip- 

ment may be received in domestic packing cases. 

The instructions given in 6 above apply to un- 

packing domestic shipments. 
Note. 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. 

20. Installation of Telegraph-Telephone 
Terminal AN/TCC-14 

The manner in which Telegraph-Telephone 

Terminal AN/TCC-14 will be installed will de- 

34" STEEL STRAP 

NAILED WOOD SHIPPING 

CONTAINER 

WATERPROOF BARRIER 

CORRUGATED FIBERBOARD 
CARTONS L 

Jat arae 

pend on the particular circumstances. The AN/ 

TCC-14 may be installed in either fixed instal- 

lation or in vehicles. In general, it is necessary 

to keep the following facts in mind when mak- 

ing the installation. 

a. Place the components of the AN/TCC-14 

in a part of the building (or area) in which 

there is not much traffic. 

b. If the components cannot be placed on a 

table or bench, place them on the ground with 

the control panels right side up and facing the 

operator. 

c. When the equipment is not in use, keep the 

components covered to minimize their exposure 

to the elements. 

21. Connections 

All three components of the Telegraph-Tele- 

phone Terminal AN/TCC-14 have binding 

posts, connections to which are determined by 

the type of line facility. This facility may be 

either a 2-wire or 4-wire line. In addition, the 

TH-5/TG has three jack connections. These 

jack connections are used for all types of opera- 

tion. Insert the send (black shell) plug of the 

teletypewriter into either one of the SEND 

HEAT SEALED MOISTURE— 

VAPORPROOF BARRIER 

EQUIPMENT 

TM 2239-17 

Figure 18. Telegraph-Telephone Terminal AN/TCC-14, packing and packaging details. 
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Figure 19. Telegraph Terminal TH—5/TG, tube location. 

jacks of the TH-5/TG. Insert the receive (red 

shell) plug of the teletypewriter into the REC 

jack of the TH-5/TG. 

a. Operation Over 2-wire Line. During 2-wire 

operation, the AN/TCC-14 uses the same pair 

of wires for both the transmitting and the re- 

ceiving circuits. A typical illustration of 2-wire 

operation is shown in figure 10. Make the con- 

nections as outlined below: 

16 

(1) 

(2) 

(3) 

Connect between the 2W binding posts 

of the TH-5/TG and the 2W LOOP 

binding posts of the TA-—182/U. 

Connect between the 2W LINE bind- 

ing posts of the TA-182/U and the TG 

binding posts on the F—98/U. 

Connect between the TP binding posts 

of F-~98/U and a telephone, switch- 

board, or a second TA-182/U. (Note 
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that Telegraph-Telephone Terminal 

AN/TCC-14 contains only one Tele- 

graph-Telephone Signal Converter 

TA=1827 U:) 

(4) Connect between the LINE binding 

posts of the F-98/U and the 2-wire 

line. 

b. Operation Over 4-wire Line. During 4-wire 

operation, the AN/TCC-14 uses one pair of 

wire lines for receiving signals from the dis- 

tant terminal and another pair of wire lines for 

transmitting signals to the distant terminal. A 

typical illustration of 4-wire operation is shown 

in figure 11. Make the connections as outlined 

below: 

(1) Connect between the 4W-R binding 

posts of the TH-5/TG and the 4W-S 

LOOP binding posts of the TA-182/U. 

(2) Connect between the 4W-S binding 

posts of the TH-5/TG and the 4W-R 

LOOP binding posts of the TA-182/U. 

(3) Connect between the 4W-S LINE 

binding posts of the TA-182/U and 

the TG binding posts on the first F— 

98/U. 

(4) Connect between the 4W-R LINE 

binding posts of the TA-182/U and the 

TG binding posts on the second F— 

98/U. Note that a Telegraph-Tele- 

phone Terminal AN/TCC-14 contains 

only one Electrical Filter Assembly F— 

98/U. 

(5) Connect the pair of wire lines used in 

the transmitting circuit to the LINE 

binding posts of the first F—98/U. 

Connect the pair of wire lines used in 

the receiving circuit to the LINE bind- 

ing posts of the second F—98/U. 

(7) Connect binding posts TP of both the 

first and the second F—98/U to Voice 

Frequency Hybrid TA-31/U. 

(8) Connect between Voice Frequency Hy- 
brid TA-31/U and the 2W LINE 

binding posts of a second TA-128/U. 

(Note that a Telegraph-Telephone 

Terminal AN/TCC-14 contains only 

one Telegraph-Telephone Signal Con- 

verter TA-182/U.) 

(6 — 
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(9) Connect between the 2W LOOP bind- 

ing posts of the second TA-182/U and 

a switchboard or telephone. 

c. Telephone Operation Using Telegraph Ter- 

minal TH—5/TG. To obtain telephone operation 

when a TH-5/TG (fig. 7) is used, connect a 

telephone at the TEL binding posts of the TH- 

5/TG. Ringing signals for the circuit will be 

supplied from the TH-5/TG. 

d. Operation Over 4-wire, Push-to-talk Radio 

Circuit Using Telegraph Terminal TH-5/TG. 

When the TH-5/TG is used in conjunction with 

a push-to-talk radio circuit (fig. 6), the connec- 

tions are made as outlined below and as shown 

in figure 20. 

(1) Connect between CONT binding post 1 

and the relay winding connection point 

on the radio transmitter. 

(2) Connect between CONT binding post 

2 and 4W-S binding post 3. 

(3) Connect between 4W-S binding post 

3 and the talking battery side of the 

radio transmitter input circuit. 

(4) Connect between 4W-S binding post 

4 and the other side of the transmitter 

input circuit. 

(5) Connect between 4W-R binding post 5 

and one side of the radio receiver out- 

put. 

(6) Connect between 4W-R binding post 6 

and the other side of the radio re- 

ceiver output. 

22. Service Upon Receipt of Used or Re- 
conditioned Equipment 

a. Follow the instructions in paragraph 19 

for uncrating, unpacking, and checking the 

equipment. 

b. Check the used or reconditioned equip- 

ment for tags or other indications pertaining 

to changes on the wiring of the equipment. Note 

any wiring changes (figs. 49 and 50). 

c. Check the operating controls for ease of 

rotation. 

d. Perform the installation and connection 

procedures given in paragraphs 20 and 21. 

i 



ee SOEs Be eee Sr ee = po ocr nr- ara 

6 | | 

| | 

| | RECEIVER 
| | OUTPUT 
| | 
| | 

5 | | 

| I RECEIVER 
| eae Sa Se ee ee 

4 | 

| | 

4W-S | | 

| | 

| | 
| | 

| | A By TER TRANSMITTER 
| | ed FILAMENTS 

2 | 
- | 

[cont] ifs eeen ear | RELAY WINDING 
| | GONNEGTION POINT tx SUPPLY 

| | 
} | 

eee: od aj pie See TRANSMITTER ea Ste. oa 
TELEGRAPH TERMINAL 

TH-5/TG 
PUSH TO TALK RADIO 

TM 2239-62 

Figure 20. Telegraph Terminal TH-5/TG, connections for 4-wire push-to-talk radio operation. 

Section II. 

23. Telegraph Terminal TH-5/TG Con- 
trols 
(fe 21) 

The following table lists the controls and the 

functions of the TH-5/TG. 

Control Function 

RING switch (S1)__ | Two-position, nonlocking switch; 

depressed, sends 20-eps ringing 

signal. 

4W—2W—TEL 

switch (S2). 

Three-position locking switch used 

to arrange the TH-5/TG for 

type of line facility in either 

telegraph or telephone opera- 

tion: 

2W position is used on a 2- 

wire line facility. 

4W position is used on a 4- 

wire line facility. 

TEL position is used for tele- 

phone operation (par. 6b). 

SEND—REC— Three-position locking switch used 

NORM switch to arrange the TH—-5/TG either 

(S38). for wire or for radio operation: 

18 

CONTROLS 

Control Function 

NORM position is used when 

the TH—-5/TG is operating 

over wire lines. 

SEND position is used when 

the TH-5/TG is transmit- 

ting over radio circuits. 

REC position is used when 

the TH-5/TG is receiving 

over radio circuits. 

24. Telegraph-Telephone Signal Con- 
verter TA—182/U, Controls 

The control panel of the TA-182/U contains 

the switches that select the different types of 

operation. Refer to TM 11-2137 for a detailed 

description of the controls of the TA-182/U. 

25. Electrical Filter Assembly F-98/U, 

Controls 

There are no controls on the F-98/U. Use of 

the F—98/U depends on its connection with the 

associated TH-5/TG and TA-182/U. 
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Figure 21. Telegraph Terminal TH-5/TG, front panel. 

Section II]. OPERATION UNDER USUAL CONDITIONS 

26. Preliminary Starting Procedure 

The binding post connections of the AN/- 

TCC-14 are made in accordance with the pro- 

cedure discussed in paragraph 21. This is the 

only preliminary starting procedure required. 

Settings of the switches on the panels of the 

TH-5/TG and the TA-182/U are discussed in 

the following paragraphs. The F—98/U has no 

switches. 

27. Telegraph Terminal TH—5/TG, 
Switch Settings 

a. SEND—REC—NORM Switch. 

(1) Operate the SEND—REC—NORM 

switch to the NORM position for all 

types of wire system operation. 

For radio system operations, on a 

push-to-talk basis, operate the SEND 

—REC—NORM switch to the SEND 

position when transmitting and to the 

(2) 
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REC position when receiving. The 

use of a remote control unit is re- 

quired in this application (par. 6e). 

b. 4W—2W—TEL Switch. 

(1) Operate the 4W—2W—TEL switch to 

the 4W position when the TH-5/TG 

is connected over a 4-wire line. 

(2) Operate the 4W—2W—TEL switch 

to the 2W position when the TH-5/- 

TG is connected over a 2-wire line. 

(3) Operate the 4W—2W—TEL switch to 

the TEL position when the TH—-5/TG 

is used for switching a telephone set 

instead of a teletypewriter in the cir- 

cuit (par. 6b). 

c. Ring Switch. Operate the RING switch to 

transmit a 20-ceps ringing signal. 

d. SEND and REC Jacks. Insert the red 

shell (receive) teletypewriter plug in the REC 

jack and the black shell (transmitting) tele- 

typewriter plug in either of the SEND jacks. 
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If a transmitter-distributor or a teletypewriter 

test set is used, connect it to the second SEND 

jack. 
(1) 

28. Telegraph-Telephone Signal Con- 
verter TA—182/U, Switch Settings 

C-LPATG Switch. 

(1) Operate the TP—TG switch to the TP 

position when the TA-182/U is being 

used in a telephone circuit for signal- 

ing purposes. 

Operate the TP—TG switch to the TG 

position when the TA-182/U is being 

used in a telegraph circuit for signal- 

ing purposes. 

b. 2W—4W Switch. 

(1) Operate the 2W—4W switch to the 

2W position to obtain operation over 

a 2-wire line. 

(2) Operate the 2W—4W switch to the 

AW position to obtain operation over 

a 4-wire line. 

(2) 

(2) (3) 

(4) 

d. Control Settings. 

scribes the control settings on the TH-5/TG 

for various types of operation. 

¢. Hi-=LoO Switch: 

Operate the HI—LO switch to the LO 

position for ringing over circuits 

which have a loss not exceeding 25 db 

(decibels) on the line side. 

Operate the HI—LO switch to the HI 

position for ringing over circuits 

which have a loss not exceeding 25 db 

on the line side if fading causes un- 

satisfactory operation on the LO posi- 

tion. 

Operate the HI—LO switch to the HI 

position for ringing over circuits 

which have a loss up to 45 db on the 

line side. 

Refer to TM 11-2137 for a detailed 

discussion of the switch settings of 

the TA-182/U. 

The table below de- 

TELEGRAPH TERMINAL TH-5/TG, control settings | 

NORM—REC—SEND | 
Type of operation 4W—2W—THEL switch switch RING switch | Remarks 

2-wire telephone. Point-| TEL for talking | NORM____________ 

to-point or local bat-| and magneto 

tery switchboard. ringing; 2W for 

telegraph term- 

inal ringing. 

2-wire teletype. Point-| 2W_________ INO ey Vien eee 

to-point or local bat- 

tery switchboard. | 

2-wiremateletype: over eees 

push-to-talk radio. NORM to receive. 

Point-to-point or 

local battery switch- 

Operate for 3 seconds 

to signal 

terminal. 

Operate for signaling 

and breaking distant 

terminal, 

SEND to transmit, | Noteuscd== eee 

Not used 

Telephone operation is 

not possible on 4-wire 

circuits. 

distant 

When receiving a mes- 

sage, do not start to 

send until the distant 

terminal stops trans- 

mission. This is indi- 

eated by the glow of 

the neon lamp. 

In SEND position, a 
holding coil is placed 

across line to turn on 

radio transmitter. A 

remote control unit is 

used in this applica- 

tion. 

See note 2, figure 49, 

for strapping in the 

holding coil. 

board. | 

2-wire teletype over| TEL in idle condi- | NORM____________ 

common battery tion; 2W for 

switchboard. operation. 

4-wire teletype. One| 4W ae INO RMS ae ee 

way reversible on 

wire. 

20 

Operate for signaling 

and breaking distant 

terminal. 
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Type of operation 
NORM—REC—SEND 

| 4W—2W--TEL switch switch 

TELEGRAPH TERMINAL TH-5/TG, control settings 

RING switch Remarks 

4-wire teletype. One| 4W_ 

way reversible on 

push-to-talk radio. 

SEND to transmit, | Refer to TM 11-2137__| The CONT binding 

REC to receive. posts provide a d-c 

closure in SEND po- 

sition to turn on 

radio transmitter. 

Bewitemetelerypes, aH uli 4iWas seen NORM for wire, |Operate for signaling | See note 3, figure 49, on 

duplex over wire or 

two-way radio. 

SEND for radio. schematic for. re- 

moval of local copy 

connection. 

and breaking distant 

terminal for wire 

operation. Use for 

radio. 

29. Suactke Procedure 

a. After the switches on the AN/TCC-14 

have been positioned properly and the line and 

loop connections correctly made, connect the 

power cords of the TH-5/TG and the TA- 

182/U to a satisfactory power source. 

b. Refer to the equipment performance check- 

list of each component for correct equipment 

functioning. 

30. Stopping Procedure 

To remove the AN/TCC-14 from permanent 

operation, disconnect the power cords from the 

power source. Replace the covers on the com- 

ponents. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

31. General 

The operation of Telegraph-Telephone Ter- 

minal AN/TCC-14 may be impeded where ex- 

treme cold, heat, himidity and moisture, or sand 

conditions prevail. In the paragraphs which 

follow, procedures are given for minimizing the 

effects of these unusual operating conditions. 

32. Operation in Arctic Climates 

a. Keep the equipment warm and dry. Keep 

the AN/TCC-14 connected to the power source 

at all times so that the tube filaments remain 

lighted. 

b. When equipment which has been exposed 

to the cold is brought into a warm room, it will 

sweat and continue to do so until it reaches 

room temperature. When the AN/TCC-14 has 

reached room temperature, dry it thoroughly. 

Sweating also may arise when equipment warms 

up during the day after exposure during a cold 

night. 

33. Operation in Tropical Climates 

When operated in tropical climates, the AN/- 

TCC-14 may be installed in tents, huts, or, 

AGO 3243A 

when necessary, in underground dugouts. When 

the equipment is installed below ground and 

when it is set up in Swamp areas, moisture con- 

ditions are more acute than normal. Ventilation 

is poor, and the high relative humidity causes 

condensation of moisture on the equipment 

whenever the temperature becomes lower than 

that of the ambient air. To minimize this con- 

dition, keep the AN/TCC-14 connected to the 

power source at all times so that the tube fila- 

ments remain lighted. 

34. Operation in Desert Climates 

a. Conditions similar to those in tropical 

climates often prevail in desert areas. Use the 

same measures (par. 33) to insure proper op- 

eration of the AN/TCC-14. 

b. The main problem which arises with oper- 

ation in desert areas is the large amount of dust 

which enters the equipment. Place the equip- 

ment in as dust-free a location as possible. 

c. Never tie power cords or other wiring con- 

nections to the inside or outside of tents. Desert 

areas are subject to sudden wind squalls which 

may jerk the connections loose or break the 

lines. 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 

Section I. PREVENTIVE MAINTENANCE SERVICES 

35. Definition of Preventive Mainte- 

nance 

Preventive maintenance is work performed 

on equipment (usually when the equipment is 

not in use) to keep it in good working condition 

so that breakdowns and needless interruptions 

in service will be kept to a minimum. Preven- 

tive maintenance differs from trouble shooting 

and repair since its object is to prevent certain 

troubles. Refer to AR 750-5. 

36. General Preventive Maintenance 

Techniques 

a. Use No. 0000 sandpaper to remove corro- 

sion. 

b. Use a clean, dry, lint-free cloth or a dry 

brush for cleaning. 

(1) If necessary, except for electrical con- 

tacts, moisten the cloth or brush with 

Solvent, dry cleaning (SD) ; then wipe 

the parts dry with a cloth. 

(2) Clean electrical contacts with a cloth 

moistened with carbon tetrachloride; 

then wipe them dry with a dry cloth. 

Caution: Repeated contact of carbon 

tetrachloride with the skin or pro- 

longed breathing of the fumes is dan- 

gerous. Make sure adequate ventila- 

tion is provided. 

c. If available, dry compressed air may be 

used at a line pressure not exceeding 60 psi 

(pounds per square inch) to remove dust from 

inaccessible places; be careful, however, or me- 

chanical damage may result from the air blast. 

d. For further information on preventive 

maintenance techniques, refer to TB SIG 123. 

37. Performing Preventive Maintenance 

The preventive maintenance operations listed 

in a and b below should be performed by organi- 

zational personnel at the intervals indicated, 

unless these intervals are reduced by the local 

commander. 

Caution: Screws, bolts, and nuts should not 

be tightened carelessly. Fittings tightened be- 

yond the pressure for which they are designed 

will be damaged or broken. 

a. Preventive Maintenance Checklist for Telegraph Terminal TH-5/TG. 

Item | When to 
No. What to check check? Procedure Precautions 

il Exterior of case_______ D Wipe clean with a dry, lint-free cloth_________ In humid _ climates, 

check to see _ that 

water condensed 

within the case is re- 

moved. 

2 Contrommanel =) D Wipe clean with a dry, lint-free cloth. 

3 Chassisa = stam 2 heis W |Clean all parts of the unit that are easily ac-| Disconnect all power 

cessible. before removing the 

TH-5/TG from its 
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case. 
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Item 
What to check Procedure Precautions 

10 

af 

12 

18 

Filter capacitors ______. 

Power transformer____ 

Power cord, plug, and 

line wire. 

Fuse and fuseholder___. 

Bindino postsaa-- == 

Capacitors and 

resistors. 

| Jacks and switches____. 

Wiring eae 

Inspect filter capacitors C46A, B, C, and C47 for 

leakage, bulging, and overheating. 

Wipe clean with a dry, lint-free cloth_________ 

Inspect power cord and line wire for damaged 

insulation, especially at connecting points. 

Look for improper connections which strain 

the wires or connections. Wipe the power 

cord, plug, and socket with a clean, dry cloth. 

Inspect fuse cap and fuse ends for burning, 

charring, and corrosion. Check fuseholder for 

cleanliness and foreign matter. Brush away 

all dirt, dust, and foreign matter. 

Inspect the dust cover of relay KI. Use a small, 

soft brush or a clean, dry cloth to clean the 

outside cover. 

Check tubes and pins for loose contacts, dirt, and 

corrosion. Check the tubes and, if necessary, 

replace them. 

Inspect the binding posts for dirt, dust, rust, and 

corrosion. Clean the binding posts with a soft- | 

bristled brush. | 

Inspect for loose or corroded connections and for | 

cracked or damaged insulation. Loose connec- | 

tions must be resoldered. Wipe off moisture 

with a clean, dry cloth. 

Inspect the mechanical action of each switch and | 

jack. Note the contact separation and see that 

contacts close with a slight follow when the 

switch is operated. Inspect the mechanical 

action of each jack by inserting a plug. Look 

for dirt and corrosion on all exposed elements 

and contacts. Examine the contacts for dirt, 

pits, and buildups. 

Inspect for cracked, frayed, or torn insulation. 

Check for loose connections and dirty contacts. 

Tighten loose screw connections. Resolder 

loose or broken soldered connections. Clean all | 

connections before reconnecting. 

Power transformer T6 

will run hot. 

Avoid disconnecting 

any wires when per- 

forming these opera- 

tions. 

a D—daily ; W—weekly ; M—monthly. 

b. Preventive Maintenance Checklist for Electrical Filter Assembly F-98/U. 

Item When to 
No. What to check check® Procedure 

l 
i Exterior of case______ _ D__| Wipe clean with a dry, lint-free cloth. 
2, Control pancho. sss =a= -  D_ | Wipe clean with a dry, lint-free cloth. 

3 | Bindinsposts= =—seaae= M 

binding posts with a soft-bristled brush. 

4 elaine wire: S252. oe W 
| 4 

‘Inspect the binding posts for dirt, dust, rust, and corrosion. Clean the 

| Inspect line wires for damaged insulation, especially at connection points, 

Look for improper connections which strain the wires. 

a D—daily ; W—weekly ; M—monthly. 

38. 

The TH-5/TG, the TA-182/U, and the F— 

98/U require no lubrication. The only moving 

Lubrication 
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quire any lubrication. 

parts are the switch shafts. These do not re- 
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Section I]. WEATHERPROOFING AND PAINTING 

39. Weatherproofing 

a. General. Signal Corps equipment, when 

operated under severe climatic conditions such 

as prevail in tropical, arctic, and desert regions, 

requires special treatment and maintenance. 

Fungus growth, insects, dust, corrosion, salt 

spray, excessive moisture, and extreme tem- 

peratures are harmful to most materials. 

b. Tropical Maintenance. A special moisture- 

proofing and fungiproofing treatment has been 

devised, which, if properly applied, provides a 

reasonable degree of protection. This treat- 

ment is explained fully 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 are explained fully in TB 

SIG 66. 

d. Desert Maintenance. Special precautions 

necessary to prevent equipment failure in areas 

subject to low humidity and excessive sand and 

dust are explained fully in TB SIG 75. 

40. Rustproofing and Painting 

a. When the finish on the case has been 

scarred or damaged badly, rust and corrosion 

can be prevented by touching up bared sur- 

faces. Use No. 000 or No. 0000 sandpaper to 

clean the surface down to the bare metal; obtain 

a bright smooth finish. 

Caution: Do not use steel wool. Minute par- 

ticles frequently enter the case and cause harm- 

ful internal shorting or grounding of circuits. 

b. When a touchup job is necessary, apply 

paint with a small brush. Remove rust from the — 

unit by cleaning corroded metal with solvent 

(SD). In severe cases, it may be necessary to 

use solvent (SD) to soften the rust and to use 

sandpaper to complete the preparation for 

painting. Paint used will be authorized and con- 

sistent with existing regulations. 

Section III. TROUBLE SHOOTING AT ORGANIZATIONAL 
MAINTENANCE LEVEL 

41. General 

a. The trouble shooting and repair work that 

can be performed at the organizational main- 

tenance level (operators and repairmen) are 

limited necessarily in scope by the tools, test 

equipment, and replaceable parts issued and by 

the existing tactical situation. Accordingly, 

trouble shooting is based on the performance 

of the equipment and the use of the senses in 

determining such troubles as burned-out tubes 

and cracked insulators. 

b. The paragraphs which follow in this 

section help in determining which of the com- 

ponents, such as the receiving circuit or the 

transmitting circuit, is at fault and in localizing 

the fault in that component to the defective 

stage or item, such as a tube or fuse. 

42. Visual Inspection 

Failure of this equipment to operate properly 

usually will be caused by one or more of the 

following faults: 

a. Worn, broken, or disconnected cords or 

plugs. 
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b. Burned-out fuse. 

c. Relay contacts burned due to overload. 

d. Wires broken because of excessive vibra- 

tion. 

e. Defective tubes. 

43. System Sectionalization 

a. General. The quickest and most accurate 

method to localize trouble in Telegraph-Tele- 

phone Terminal AN/TCC-14 is by substituting 

components known to be in proper working 

order. Replace the components one at a time 

and check to see if the AN/TCC-14 is operating 

properly. If no replacement components are 

available, the trouble may be localized by re- 

moving the components one at a time from the 

circuit and checking each component. The 

method for isolating the trouble to a specific 

component is detailed in b and ¢ below. 

b. Checking Telegraph Terminal TH-5/TG. 

(1) Check the TH-5/TG by transmitting 

from a teletypewriter to which it is 

connected and examining the home 

copy. The home copy will indicate the 
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condition of all the TH-5/TG circuits 

except the input-output and ringing 

circuits. 

To check the input-output circuit of 

the TH-5/TG, connect a telephone 

known to be in proper working condi- 

tion, across line binding posts 3 and 

5. Operate the 4W—2W—TEL switch 

to the 2W position. Transmit mark 

and space signals from a teletype- 

writer. A different tone should be 

heard in the telephone for the mark 

and space signals. When the test mes- 

sage stops, the tone should be cut off 

within 3 seconds. 

To check the ringing circuit of the 

TH-5/TG, connect a telephone known 

to be in proper working order, across 

line binding posts 3 and 5. Operate 

the RING switch (S1) of the TH- 

5/TG. The telephone should ring. 

c. Checking Telegraph-Telephone Signal Con- 

verter TA-182/U. 

(1) The check performed in b above per- 

mitted the isolation of trouble either 

to the TH-5/TG or to the line. If, as 

a result of this check, it is determined 

that both the line and the TH-5/TG 

are not defective, then the trouble 

must exist either in the TA-182/U or 

the F-98/U. 
Remove the TA-182/U from the cir- 

cuit. Transmit first from the TH-— 

5/TG and then from the telephone. If 

the F-98/U is defective, transmission 

will not be possible over the circuit. 

If the F—98/U is satisfactory, trans- 

mission will be possible. 

Replace the TA-182/U in the circuit. 
Send a ringing signal from the TH-— 

(2) 

(3) 

(2) 

(3) 

45. Equipment Performance Checklist 
a. Telegraph Terminal TH-5/TG. 

5/TG. Since the TH-5/TG, the line, 

and the F-98/U are known to be op- 

erating satisfactorily, lack of ringing 

will mean that the TA-—182/U is defec- 

tive. 

44. Trouble Shooting by Using Equip- 
ment Performance Checklist 

The equipment performance checklist (par. 

45) is an aid in locating trouble in the equip- 

ment. The list gives the item to be checked, the 

conditions under which the item is checked, 

the normal indications, and the corrective meas- 

ures the operator can take. To use this list, 

follow the items in numerical sequence. 

a. Action or Condition. For some items, the 

information given in the action or condition 

column consists of switch settings under which 

the item is to be checked. For other items, it 

represents an action that must be taken to 

check the normal conditions given in the Nor- 

mal indications column. 

b. Normal Indications. The normal indica- 

tions listed include the visible and audible signs 

that the operator should note when he checks 

the items. If the indications are not normal, 

the operator should apply the recommended 

corrective measures. 

c. Corrective Measures. The corrective meas- 

ures listed are those the operator can make 

without turning in the equipment for repairs. 

A reference in the table to chapter 6 indicates 

that the trouble cannot be corrected during oper- 

ation and that trouble shooting must be done 

by an experienced repairman. However, if the 

situation requires that communication be main- 

tained, and if the AN/TCC-14 is not disabled 

completely, the operator must maintain the set 

in operation as long as it is possible. 

Item | Item Action or condition Norma!] indications No Corrective measures 

Pel Leletypewriter. 2. = so Receive and _ transmit 

R cords plugged _ into 

2 | 4W—2W—TEL switch__ | Set in 2W position. 

SEND—REC—NORM Set in NORM position. 

| switch. ; 

4 | 2W binding posts_______ 

E 
2 

A 

R 
A 3 
c 

O 
R 
ae ing posts. 
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jacks of the TH-5/TG. 

Connect line to 2W bind- 



Item 
Item Action or condition Normal indications Corrective measures 

ue MO W.CLECO LC aera Tubes light:  teletype- 

writer selector magnet 

Insert power cord in 

source of voltage. 

Check fuse and plug if tubes 

do not light. Use a tube 

S becomes energized and tester to check any tubes 

oT teletypewrite should that do not light. Never 

A run closed. replace power supply tubes 

R without first checking pow- 

T er supply capacitor. Re- 

place defective part. 

6 | Teletypewriter keyboard Transmits teletypewriter Local copy received_____ Check receiver and transmit- 

contacts. characters. ter circuits. Replace de- 
fective parts (ch. 6). 

E Tone appears across the| Check carrier suppression 

Q line. tubes and circuits. Replace 

U defective parts (ch. 6). 

J, Transmits mark signal__ Teletypewriter runs. Check receiver and transmit- 

1 | closed. ter circuits. Replace defec- 

M tive parts (ch. 6). 

E Tone disappears from! Check carrier suppression 

N line. | tubes and circuits. Replace 

T | defective parts (ch. 6). 

7  4W—2W—TEL switch__ | Repeat item 6 with! Refer to item 6________ Refer to item 6. If local copy 

switch thrown to 4W is received with switch 4W 

5 position. | —2W—TEL in the 4W po- 
E | sition but not in the 2W 
R | position, the trouble is in 

F the ‘receiver stage of 

O VI(A). 

R No-signal input. ._.____ Neon lamp lights_______ Check threshold tubes and 

M | circuits. Replace defective 
A | parts. Check receiver cir- 

N | cuit (ch. 6). 
e Sia) 0 ao Neon lamp is’ extin-| Check threshold tubes and 

E guished. circuits. Check receiver 

circuits VI(A) and VI(B). 

Replace defective part (ch. 

| wove 

S 8 | Power cord... -. Remove power cord_____ | Tubes are extinguished. | 

4h | Teletypewriter selector 

O magnet becomes de- 

12 energized. 

b. Telegraph-Telephone 

TA-182/U. For the equipment performance 

checklist of the TA-182/U, refer to TM 11- 

21387. 

26 

Signal Converter c. Hlectrical Filter Assembly F-98/U. There 

is no equipment performance checklist for the 

F—98/U since it is a sealed unit. 
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CHAPTER 4 

AUXILIARY EQUIPMENT 

46. Mounting MT-—791/U and Mounting 

_ MT-300/GR 

a. Mounting MT-791/U (fig. 22) is provided 

when the components of Telegraph-Telephone 

Terminal AN/TCC-14 are to be mounted in a 

vehicle. The installation of the AN/TCC-14 is 

explained in paragraph 47. 

b. Mounting MT-300/GR may be used in 

place of Mounting MT-791/U. These mount- 

ings are identical except for a junction box 

which is included on Mounting MT-300/GR. 

This junction box is not used in the AN/TCC-14 

vehicular installations. 

CLAMPS 

47. Installation of Components of Tele- 
graph-Telephone Terminal AN/ 
TCC-—14 on Mounting MT-—791/U 
or Mounting MT—300/GR 

a. Set the tracks of the component to be 

mounted into the grooves of the mounting (fig. 

22). When the component is firmly in place, 

pull forward the locking handles located at the 

front panel of the mounting. Four clamps, set 

in the grooves of the mounting, engage slots at 

the end of the tracks when the locking handles 

are pulled forward. 

b. To remove the component from the mount- 

ing, push the locking handles backward to dis- 

engage the four clamps. 

“LOCKING 
HANDLES 

GROOVES 

TM 2239-20 

Figure 22. Mounting MT-791/U. 
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CHAPTER 5 

THEORY 

Section |. THEORY OF TELEGRAPH TERMINAL TH-5/TG 

48. General 

Telegraph Terminal TH-5/TG contains three 

major circuits and six auxiliary circuits. The 

major circuits, the transmitting, receiving, and 

power supply circuits, are illustrated in solid 

block form in figure 23. The six auxiliary cir- 

cuits were incorporated into the TH—5/TG be- 

cause of the switching requirements. Five of 

these circuits, the carrier suppression, thresh- 

old, input, output, and ringing circuits, are illus- 

trated in perforated block form in figure 23. 

(wm 
RECEIVING CIRCUIT 

The sixth auxiliary circuit, the time-delay cir- 

cuit, is part of the transmitting circuit (tubes 

V10(A), V10(B), and V12(A)). The general 

functioning of the major and the auxiliary cir- 

cuits is outlined in a and b below. 

a. Major Circuits, General Functioning. 

(1) Transmitting circuit. The transmit- 

ting circuit (fig. 23) uses a modified 

Hartley oscillator that oscillates con- 

tinuously at the mark frequency of 

L325 ™meps: Although the oscillator 

ageeeal | j LIMITER- LIMITER DISCRIMI- 
l AMPLIFIER ats NATORS 

vi(B) 
| INPUT i 

CIRCUIT SPACE 

| \ , (ee THRESHOLD iat 
Be cocst me Iaceee 

fo ro eof erent | RECTIFIERS U TRIGGER L ECEIV 
L vate, py COUPLER > v7ia) GATE ; 

| | v6(A)a(B) bl ve 
I i ee i | beer POWER 

ciRCUIT patie 
| : TRANSMITTING CIRCUIT eee 

1 STAGES 

oor] 

| VIO(A) vi0(B) 

| output : 
| CIRCUIT TYPEWRITER 

4 CARRIER SUPPRESSION CIRCUIT 

i Mal seen at ooe as 0-6 eer i Ls ee Bg _lAMPLIFIER FL _lameviricr WL Irestorer! 
aed m | vate) | via) BP | vine) # | views) | 

TM 2239-21 

Figure 23. Telegraph Terminal TH-5/TG, block diagram. 
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-* lator. 

(2 — 

(3) 

oscillates continuously, it does not 

transmit because of the action of the 

carrier suppression circuit. The car- 

rier suppression circuit removes the 

carrier tone from the line when trans- 

mission from the teletypewriter has 

stopped. The modulator of the trans- 

mitting circuit is so arranged that the 

oscillator resonates at its mark fre- 

quency of 1,325 cps. During a space 

pulse, however, the modulator oper- 

ates to switch additional capacitors 

into the resonant circuit of the oscil- 

This changes the mark fre- 

quency of 1,325 cps to the space fre- 

quency of 1,225 cps. Refer to figure 

49 for the interaction of the transmit- 

ting and suppression circuits. 

Receiving circuit. The receiving cir- 

cuit (fig. 23) receives the incoming 

signals (or home copy) from the 

transmitting circuit, limits and de- 

tects the signal, and then applies the 

resultant d-c pulses to the teletype- 

writer. The limiter stages of the re- 

ceiving circuit are designed to pre- 

sent a constant amplitude level of be- 

tween 0 to —45 dbm (decibels referred 

to 1 milliwatt in 600 ohms). The out- 

put of the discriminator is dependent 

on the amplitude and the frequency 

applied to it. 

Power supply circuit. The power sup- 

ply circuit (fig. 23) furnishes filament 

voltage, plate voltage, and bias voltage 

for the receiving, threshold, transmit- 

ting, and suppression circuits. In addi- 

tion, it supplies a d-c voltage to the 

20-cps ringing generator in the ring- 

ing circuit. 

(b. Auxiliary Circuits, General Functioning. 

(1) 

AGO 3243A 

Carrier suppression circuit. The car- 

rier suppression circuit (fig. 23) re- 

moves the carrier tone from the line 

approximately 3 seconds after mes- 

sage transmission has stopped. This 

circuit compensates for the capture 

effect of the limiter: high-level signals 

override low-level signals. Without 

the suppression of the home copy tone 

(pars. 55 and 72) from the transmit- 

(2) 

(3) 

(4) 

(5) 

ting circuit, the incoming low-level 

signals would be suppressed in the 

limiter. 

Threshold circuit. During idle opera- 

tion, the threshold circuit (fig. 23) 

prevents false operation of the receiv- 

ing circuit on low-level noises. The 

The existence of low-level noise is indi- 

cated by the illumination of the neon 

lamp on the front panel. The circuit 

applies a bias on the output of the 

receiver, securing the circuit in the 

mark condition on signal levels less 

than —45 dbm. The threshold circuit 

removes this bias when signals of more 

than —45 dbm are being received. 

Input and output circuits. The input 

and output circuits (fig. 23) have 

binding posts through which the line 

is connected to the TH-5/TG. A hold- 

ing coil is incorporated into these cir- 

cuits to provide a d-c closure for re- 

mote control of push-to-talk radios 

and common battery switchboards. 

The input and output circuits contain 

all the switches used in controlling the 

operation of the TH-5/TG. 

Ringing circuit. The ringing circuit 

contains a ringing generator which 

transmits a 20-cps signal, and a buz- 

zer that is activated by an incoming 

20-cps ringing signal. Relay K1 is 

wired in series with the buzzer. Oper- 

ation of the relay causes the teletype- 

writer to run open. 

Time-delay circuit. The time-delay 

circuit (fig. 23) prevents loss of part 

of the start pulse when the carrier 

tone is restored to the line. The first 

space, or starting, pulse that is applied 

to the TH-5/TG is delayed by the 

time-delay circuit. This delay permits 

the immediate transmission of a mark- 

ing signal. The initial marking signal 

establishes a steady state condition in 

the transmission path. This allows for 

the subsequent transmission of the 

first .undistorted space signal. All 

other transitions, as well as the first 

* mark-to-space transition, are delayed 

also. 

29 



49. Transmitting Circuit, Description 

a. This circuit is used to convert the sequence 

of opens and closures that make up the teletype- 

writer code to a voice-frequency signal for 

transmission over a voice-frequency channel. 

b. The circuit (fig. 24) uses a frequency shift 

type of modulation to obtain signals equivalent 

to mark and space pulses. When a marking 

pulse is sent from the teletypewriter, the oscil- 

lator resonates at a frequency of 1,325 cps. 

When a spacing pulse is sent, capacitors C36 

and C37 are switched electrically into the oscil- 

lator resonant circuit. This changes the trans- 

mitted frequency from 1,325 cps to a space fre- 

quency of 1,225 eps. 

OUTPUT AMPLIFIER 
v8 

12AUT7 

C29 R43 
A OIUF 470K 

R44 
33K 

TO CARRIER 
SUPPRESSION CIRCUIT R41 

I8OK 

C28 
.OIUF 

TO RECEIVING 
S$2B CIRCUIT 

OSCILLATOR 
v9 

12AU7 r 

c. The function of the modulator stages is to 

include capacitors C36 and C37 in the oscillator 

resonant circuit for space signals and to exclude 

them for mark signals. 

d. The transmitting circuit is explained stage 

by stage in paragraphs 50 through 62. 

50. D-C Amplifier 
Marking 
Circuit 

Stage V1I2(A)— 
Interval, Transmitting 

When a marking pulse is sent from the tele- 

typewriter, or during a space-to-mark transi- 

tion, a positive voltage from the power supply 

is applied to the grid of amplifier tube V12(A) 

(figs. 24 and 49). The tube, normally at cutoff, 

MODULATOR 
C31 v9 

Sy0K .O1UF G37. | 12aur 

: C33 ro 4 
270 ue 
32 6200 2 

| 270 

R5! 
C38 100K 

.25UF 

NOTES 

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

2. REMOVE STRAP FOR 4-WIRE FULL DUPLEX APPLICATION. 

3. NO SPECIFIC VALUE GIVEN FOR TRIMMER CAPACITORS 
C35 AND C37. REFER TO ALINEMENT PROCEDURES 
FOR PROPER VALUES. 

TIME DELAY TIME DELAY D-C AMPLIFIER 

R53 a vi2 
330K 12AU 12AUT 

6 

A 
= en 7 

R52 R66 
56K p 220K J2 

3(SEND) 

R55 5 1 
43K R56 RES< RE4< RET a | 

56K 620K 220K 18KC 3K 
| 93 
(SEND) 
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SUPPLY 
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a} J2UF 

VI4 

TM 2239-22 

Figure 24. Telegraph Terminal TH-5/TG, transmitting circuit, schematic diagram. 
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overcomes the bias set by resistors R64 and R65 

when the positive voltage is applied to its grid. 

As the tube conducts, its plate voltage drops 

because of the voltage drop across load resistor 

R63. Resistor R66 is the grid current limiting 

resistor ; resistor R67 is the grid leak resistor. 

51. Time-Delay Stage V10(B)—Mark- 
ing Interval, Transmitting Circuit 

When tube V12(A) (par. 50) conducts, the 

potential across current limiting resistor R62 

to the grid of tube V10(B) (figs. 24 and 49) 

is decreased greatly. Without this grid voltage, 

tube-V10(B) is driven to cutoff. At cutoff, its 

plate voltage rises, applying a higher positive 

voltage through current limiting resistor R57 

to the grid of tube V10(A). 

52. Time-Delay Stage V10(A)—Mark- 
ing Interval, Transmitting Circuit 

Tube V10(A) (figs. 24 and 49) conducts 

when the higher positive voltage is applied to 

its grid. Because of the voltage drop across 

load resistor R54, the voltage at the plate of 

tube V10(A) drops. 

53. Modulator Stage V9(B)—Marking 
‘Interval, Transmitting Circuit 

As tube V10(A) (par. 52) conducts, its plate 

voltage, applied to the plate and grid of diode 

V9(B) (figs. 24 and 49), drops. This main- 

tains the tube at cutoff. Since this tube is non- 

conducting, or effectively open from plate to 

ground, space frequency capacitors C36 and C37 

are removed from the resonant circuit of the 

oscillator. The oscillator resonates at the mark 

frequency of 1,325 cps. 

54. Oscillator Stage V9(A)—Marking 
Interval, Transmitting Circuit 

The circuit of tube V9(A) (figs. 24 and 49) 

is a modified Hartley oscillator. The tuned- 

plate circuit consists of transformer T5 and 

capacitors C32, C33, C34, and C35. The oscilla- 

tor signal in the tuned circuit is fed to the grid 
through terminals 1 and 2 of transformer T5, 

and capacitor C30. Although capacitor C30 is 

connected between plate and grid, it varies the 

interelectrode capacitance between the grid and 

AGO 3243A 

cathode of the tube (known as the Miller effect). 

When the tube conducts, there is a regenerative 

feedback from plate to grid through resistor 

R50 and blocking capacitor C31. This feedback 

is of sufficient amplitude to set up oscillations 

in the resonant circuit. The value of feedback 

resistor R50 is high; consequently, the grid 

never draws current. This resistor limits the 

amplitude of the oscillations. Tube V9(A) op- 

erates as a Class A oscillator. Resistor R49 is 

the cathode bias resistor and biases the tube 

as a Class A oscillator. Capacitor C30 permits 

adjustment of the frequency to +8 cps. This 

adjustment affects both the mark and space 

frequencies. Resistor R48 is the plate load re- 

sistor. Capacitor C47B and resistor R47 de- 

couple this stage. 

55. Output Amplifier V8 (A)—Marking 
Interval, Transmitting Circuit 

This stage is used both to isolate the oscillator 

from the varying line impedance and to place 

the signal at the desired level on the line. Tube 

V8(A) (figs. 24 and 49) is a conventional volt- 

age amplifier. Tubes V8(A) and V8(B) use 

the same cathode bias, resistor R69 (par. 68). 

The output of the oscillator (par. 54) is fed to 

tube V8(A) through coupling capacitor C29 

and current limiting resistor R43. The grid is 

biased through resistors R44, R45, and R46. 

Resistor R42 corrects the output impedance of 

transformer T4 and its tuned capacitor C27. 

Home copy of the transmitting circuit, on a 4- 

wire half-duplex facility only, is applied from 

the output of tube V8(A) to the receiving cir- 

cuit switch S2B (fig. 34). This circuit is open 

when the TH-5/TG is used for 4-wire full- 

duplex applications. Removal of the strap be- 

tween terminal board connections F2 and D2 

will remove the home copy leak. Removal of the 

home copy leak will prevent home copy from 

interfering with received signals. Resistor R28 

is an impedance matching resistor used during 

2-wire application. . 

56. D-C Amplifier Stage V12 (A) —Spac- 
ing Interval, Transmitting Circuit 

When a spacing pulse is sent from the tele- 

typewriter, the spacing pulse will remove the 

positive voltage applied to the grid of tube 
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V12(A) (figs. 24 and 49) from the power sup- 

ply. Without this grid voltage, the tube is 

driven to cutoff. Since there is no plate current, 

there is no voltage drop across load resistor 

R63. The voltage on the plate, therefore, rises 

to the value of its source voltage. 

57. Time-Delay Stage V10(B)—Spacing 
Interval, Transmitting Circuit 

The high plate voltage on tube V12(A) (par. 

56) is applied to the grid of tube V10(B) (figs. 

24 and 49) through current limiting resistor 

R62. The tube, normally biased at cutoff through 

cathode resistors R59, R60, and R61, begins to 

conduct. As the tube conducts, the voltage 

applied to the plate of V10(B) drops. 

58. Time-Delay Stage V10(A)—Spacing 
Interval, Transmitting Circuit 

The drop in voltage on the plate of tube 

V10(B) (par. 57) is applied to the grid of tube 

V10(A) (figs. 24 and 49) through current 

limiting resistor R57. Capacitor C39 is a wave 

shaping capacitor. Tube V10(A) is biased as 

a limiter because of the voltage divider arrange- 

ment of cathode biasing resistors R55 and R56. 

The drop in plate voltage from tube V10(B) 

is applied to the grid of tube V10(A); tube 

V10(A) is cut off, thereby developing a positive 

rectangular shape across plate load resistors 

R53 and Rd4. 

59. Modulator Stage V9(B)—Spacing 
Interval, Transmitting Circuit 

The positive voltage is applied to the plate 

and grid of tube V9(B) connected as a diode 

(figs. 24 and 49). The tube conducts and shorts 

capacitors C36 and C37 to ground. Resistors 

R51 and R52 are cathode bias resistors. Ca- 

pacitor C38 is the cathode bypass capacitor. 

60. Oscillator Stage V9 (A) —Spacing In- 
| terval, Transmitting Circuit 

The only change in the oscillator circuit (figs. 

24 and 49), in the mark-to-space transition, is 

the inclusion of capacitors C36, and C37 across 

terminals 3 and 4 of transformer. T5. This 
changes the oscillator frequency from 1,325 cps 

1651 :220:6ps: 
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61. Output Amplifier Stage V8(A)—_ 
Mark-to-space Transition, Trans- — 

mitting Circuit | 

This stage functions in the same manner dur- 

ing a mark-to-space transition, as during a 

space-to-mark transition. Refer to paragraph 

55 for an explanation of the circuit functioning, 

and paragraph 68 for the discussion of the 

cathode connection. 

62. Sequence of Operations in Transmit- 
ting Time-Delay Circuit, Transmit- 
ting Circuit. 

a. To prevent losing part of the first space | 

signal, which is transmitted when the carrier 

is first restored to the line, a time-delay is in- 

corporated into the transmitting circuit. (Refer 

to paragraph 68 for the operation of the sup- 

pression circuit. ) 

d. The distortion of the start pulse, which is 

always a space signal, results when teletype- 

writer signals are applied to the line through 

narrow band filters. When a carrier signal is 

suddenly applied to narrow band filters, a finite 

time is required for the signal to build up to 

maximum amplitude. Similarly, it takes time 

for the signal to build up to a value needed to 

activate the receiving circuit. This finite time 

would distort the first space signal were it not 

for the time-delay arrangement in the trans- 

mitting circuit. Refer to figure 25 for the time 

sequence in the delay circuit. 

c. At the beginning of a space signal, or on 

mark-to-space transitions, tube V12(A) cuts 

off, and its plate voltage rises to the value of its 

source voltage. Since capacitors C42 and C43 

are charged in series with plate load resistor — 

R638, the voltage rise across the capacitors is 

slow. This effectively delays the leading edge of 

the space pulse or the mark-to-space transition 

applied to the grid of tube V10(B). 

d. When a marking signal is transmitted, 

tube V12(A) conducts and capacitors C42 and 

C43 discharge rapidly through tube V12(A). 

Because of the effective plate resistance of that 

tube, the trailing edge of the space pulse, as 

applied to the grid of tube V10(B), is also 

delayed slightly. Although only the time- 

delay of the first space pulse is of importance, 
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Figure 25. Sequence of operations in the time-delay circuit. 

AGO 3243A 33 



to maintain equal pulse widths all the pulses 

following must be delayed also. Capacitors C40 

and C41 and resistor R58 delay the leading 

edges of the marking signal on the space-to- 

mark transitions. This action is similar to the 

action of the spacing signal time-delay. 

e. When a spacing signal first is transmitted, 

the carrier suppression circuit is deactivated 

immediately. At the same time, the time-delay 

in the transmitting circuit delays the signal. 

This delay allows the space pulse to build up to 

maximum value and at the same time permits 

the immediate transmission of a marking signal 

(par. 68). Figure 25 illustrates the time the 

Spacing signal is delayed. This is equivalent to 

the first short mark pulse applied to the line. 

This initial marking carrier current acts to 

establish a steady state condition in the trans- 

mission path. The steady state condition allows 

the subsequent transmission of the first space 

signal without any distortion. 

f. The function of variable resistor R60 is to 

maintain equally the time duration of mark and 

space pulses. Resistor R60 determines the cath- 

ode bias on tube V10(B). Thus, it controls the 

voltage limits to which capacitors C42 and C43 

must charge, on mark-to-space transitions, so 

tube V10(B) may conduct. By referring to the 

waveform of tube V12(A) (fig. 25), it can be 

seen that the voltage to which these capacitors 

charge determines the time-delay for mark-to- 

space transition. Therefore, by varying the 

voltage to which the capacitors must charge, 

TRANSMIT GATE 

TO OUTPUT 
AMPLIFIER 
TUBE V8A 

O-C AMPLIFIER 

the time-delay is varied. To transmit undis-. 

torted signals, the original pulse width must be 

maintained. The time-delay for the space-to- 

mark transition is fixed. Consequently, only 

the mark-to-space transition width is varied. 

The time-delay introduced is approximately 7 

milliseconds, or one-third of a pulse at 60 wpm 

(words per minute). 

63. Carrier Suppression Circuit, Descrip- 
tion 

Since simultaneous message transmission be- 

tween two stations is not possible, it is necessary 

to remove the carrier tone (continuous oscilla- 

tions at the mark frequency) from the line 

when message transmission stops. The removal - 

of the carrier tone after transmission is termi- 

nated is an automatic function of the carrier 

suppression circuit (fig. 26). The carrier sup- 

pression circuit also restores the carrier tone 

to the line as soon as the first spacing signal is 

transmitted. The carrier suppression circuit is 

explained stage by stage in paragraphs 64 

through 68. | 

64. Restorer Stage V12(B), Carrier Sup- 
pression Circuit 

When no message is being transmitted, the 

transmitting circuit is in the marking condition. 

A positive voltage is applied to the plate and 

cathode of tube V12(B) (figs. 26 and 49). The 

tube does not conduct, since the cathode is at a 
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Figure 26. Telegraph Terminal TH-5/TG, carrier suppression circuit, schematic diagram. 
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higher potential than the plate. The diode pre- 

sents an open circuit when the cathode is at a 

higher potential than the plate. Time-delay 

capacitor C45 charges slowly through resistor 

R85. The time constant for this time-delay 

circuit is approximately 3 seconds. The voltage 

across capacitor C45 is applied to the grid of 

tube V11(B) through current limiting resistor 

R82. 

65. D-C Amplifier Stage V11 (B), Carrier 

Suppression Circuit 

Tube V11(B) (figs. 26 and 49) is normally 
at cutoff. After 3 seconds, the potential at the 

grid of the tube is of sufficient value to overcome 

the bias set by cathode resistors R83 and R84. 

The tube conducts and its plate voltage drops. 

R81 is the plate load resistor, and resistors R79 

and R80 are voltage dividers. 

66. D-C Amplifier Stage V11 (A), Carrier 

Suppression Circuit 

Since the plate voltage of tube V11(B) drops 

(par. 65), the grid voltage of tube V11(A) 

(figs. 26 and 49) also drops. This voltage 

applied through current limiting resistor R78 

cannot overcome the bias set by resistors R76 

and R77. Tube V11(A) is driven to cutoff and 

the voltage on its plate increases across load 

resistor R75. 

67. Transmit Gate Stage V8(B), Carrier 

Suppression Circuit 

The positive voltage from the plate of ampli- 

fier tube V11(A) (par. 66) is applied to the 

- grid of transmit gate tube V8(B) (figs. 26 and 

49) through current limiting resistor R71. This 

voltage causes the tube to conduct. A high posi- 

tive voltage is developed across cathode resistor 

R69. This resistor also serves as the cathode 

resistor for tube V&8(A) of the transmitting 

circuit. The positive bias drives output ampli- 

fier tube V8(A) to cutoff and, thereby, removes 

the carrier tone from the line. The cathode bias 

resistors of tube V8(B) are resistors R69 and 

R70. Capacitor C44 is the cathode bypass. 
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68. Carrier Suppression Circuit—First 
Spacing Interval 

a. When the keyboard contacts are opened 

for a mark-to-space transition, capacitor C45 

rapidly discharges through the low forward 

resistance of diode V12(B). This is possible 

since the cathode, during a space pulse, is at 

zero potential. The potential at the plate is 

equal to the charge on capacitor C45. 

b. With the discharge of the capacitor, tube 

V11(B) is cut off. Its plate voltage rises, feed- 

ing a positive potential to the grid of tube 

V11(A). The tube conducts and its plate volt- 

age drops. This lesser voltage is applied to the 

grid of tube V8(B). 

c. Tube V8(B) is driven to cutoff and a 

lesser bias is developed across resistor R69, 

which permits transmitting circuit output tube 

V8(A) to conduct, and carrier tone is restored 

to the line. 

d. Since the oscillator resonates continuously 

at 1,325 cps, a mark tone is transmitted im- 

mediately. The primary mark signal is trans- 

mitted before the mark-to-space transition has 

reached modulator tube V9(B). This results 

from the time-delay circuit (par. 62). 

e. During the sending of mark and space 

signals for message transmission, the charge 

on capacitor C45 never reaches the critical 

point at which it will suppress the carrier tone 

from the line. Reaching the critical point is 

prevented by the opening of the keyboard con- 

tacts for space pulses before 3 seconds have 

elapsed. 

f. When transmission is terminated and the 

keyboard contacts of the teletypewriter are in 

the mark position for at least 3 seconds, capaci- 

tor C45 charges, causing output amplifier tube 

V8(A) to be cut off. Therefore, it is necessary 

for the receiving teletypewriter operator to 

wait for the neon lamp of the TH—5/TG to light 

before starting transmission. The lighting of 

the lamp indicates the suppression of the tone 

from the transmitting terminal. 

g. Switch S3B (fig. 26) allows for three 
different types of suppression action. 
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(1) In the NORM position, suppression 

is automatic. 

In the REC position, the carrier tone 

is suppressed continuously. In this 

position, resistors R72 and R73 pro- 

vide sufficient bias for tube V8(B) to 

conduct. 

In the SEND position, the carrier 

tone is transmitted continuously. Tube 

V8(B) is cut off because the grid is 

returned to ground. 

(2) 

(3) 

69. Receiving Circuit, Description 

This circuit is used to receive incoming mark 

and space frequencies, demodulate them, and 

then apply the resultant d-c pulses to the selec- 

tor magnet of the teletypewriter. Its further 

purpose is to receive and demodulate locally 

transmitted signals to obtain home copy. In 

4-wire application, the home copy (locally 

transmitted signals) is applied to the grid cir- 

cuit of tube V1(B) (fig. 49). In 2-wire appli- 

cation, both home copy and the incoming signal 

are applied across the primary of transformer 

T1. Refer to figure 23 for the waveforms of this 

circuit. Figure 27 illustrates the receiving cir- 

cuit, and paragraph 70 through 74 contain a 

stage-by-stage analysis. 

70. Limiter and Amplifier Stage V1(A), 

Receiving Circuit 

Tube V1(A) (figs. 27 and 49) is a conven- 

tional voltage amplifier, differing only in that 

the signal is applied to the grid through series 

resistor R8 to secure current limiting action on 

high-level signals. When the tube does draw 

current, the grid current, being of opposite 

polarity to the input signal, clips the peaks of 

the incoming signal. Thus the high-level signal 

is limited by the grid conduction on the positive 

half-cycle, and by plate current cutoff on the 

negative half-cycle. On low-level signals, this 

stage acts as a Class A amplifier. Resistor R7 

provides a _ resistance-impedance match for 

transformer winding Tl. Capacitor C6A is the 

bypass for cathode resistor R9. ‘The amplified 

output is developed across resistor R10, which 

is in series with decoupling resistor R11 and 

bypass capacitor C6B. 
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71. Limiter and Amplifier Stage V1(B), 
Receiving Circuit 

The limiting and amplification functions of 

tube V1(B) (figs. 27 and 49) are identical to 

that of the preceding stage (par. 70). Low- 

level signals, however, which are not clipped by 

‘tube V1(A) are clipped by tube V1(B). Home 

copy on a 4-wire facility is applied directly to 

the grid of this tube. Capacitor C7 couples tube 

V1(A) to tube V1(B). Resistor R13 limits the 

grid current. Grid leak to ground is provided 

by resistor R12; resistor R14 is the cathode 

biasing resistor. The amplified output of this 

stage is developed across resistor R15, which is 

decoupled by capacitor C6C and resistor R16. 

72. Limiter Stage V2 (A), Receiving Cir- 

cuit 

The function of tube V2(A) (figs. 27 and 

49) is to remove any amplitude modulation that 

has not been removed by tubes V1(A) and 

V1(B). The limiter provides the discriminator 

with a signal of constant amplitude. The input 

signal to the grid of tube V2(A), being of large 

amplitude, causes the grid to draw current 

when the input signal is positive. As the input 

signal goes positive, capacitor C8 charges 

across resistor R17, making the grid positive 

with respect to the cathode. The grid draws 

current of opposite polarity to the incoming 

signal; this results in a positive clipped signal 

in the grid circuit. Limiting is accomplished, 

in the negative half-cycle, by driving the tube 

to cutoff. During this period there is no flow of 

plate current, and, therefore, the negative half- 

cycle is clipped in the plate circuit. The result 

is a square wave of constant amplitude. R18 

is the grid current limiting resistor. R19 is the 

cathode bias resistor. 

73. Discriminator and Detector Doubler 

| Circuits, Receiving Circuit 

a. The primaries, terminals 1 and 2 of trans- 

former T2, are tuned by parallel capacitors C10, 

C11, and C12 to 1,400 eps, a frequency slightly 

above the mark frequency. The tuned circuit 

for the space frequency is the primary of trans- 

former T3 and parallel capacitors C14 and C15. 
This circuit is resonant at 1,210 cps, a frequency 
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slightly below the space frequency. The two 

primary windings are connected in series in the 

plate circuit of tube V2(A). Since, at reso- 

nance, voltage is at a maximum across a par- 
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Telegraph Terminal TH-5/TG receiving circuit, schematic diagram. 

— 

allel tuned circuit, the further the input fre- 

quency isefrom resonance, the lower in ampli- 

tude will be the voltage across the tank circuit. 

Because of the selectivity, the voltage across 
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the tuned circuit is sinusoidal, although the 

current pulses are rectangular. Since the input 

voltage to the discriminator varies in frequency, 

the voltage output varies in amplitude. 

b. Note that in figure 27 there is a voltage 

across both transformer T2 and transformer 

T3 for either a mark or a space signal. For a 

mark interval, however, the amplitude of the 

signal across transformer T2 is greater than 

the amplitude of the signal across transformer 

T3. For spacing intervals, the amplitude of the 

signal across transformer T3 is greater than 

the amplitude of the signal across transformer 

T2. Thus the input signals to the discrimina- 

tors, being of constant amplitude, but varying 

frequencies, are converted to signals of varying 

amplitudes (fig. 28). The amplitude-modulated 

signals are applied to the detector doubler 

circuits. 

c. Since the action for the mark doubler and 

the space doubler is identical, only the mark 

circuit is discussed. 

(1) On the carrier half-cycle, when termi- 

nal 3 of transformer T2 is more posi- 

tive than terminal 4, tube V3(A) con- 

ducts, since its plate is positive with 

respect to its cathode. In conducting, 

it charges capacitor C18. Thus the 

upper plate of capacitor C18 is posi- 

tive in relation to the lower plate of 

the capacitor, by a voltage equal to 

the peak voltage of the input signal. 

For this half-cycle, tube V3(B) is cut 

off, since its cathode is more positive 

than its plate. 

(2) During the next half-cycle, terminal 

4 of transformer T3 is positive with 

respect to terminal 3. Tube V3(A) 

does not conduct, and capacitor C18 

begins to discharge slowly through re- 

sistor R21. The time constant of the 

circuit may be expressed as a rapid 

charge time and a very slow discharge 

time. While capacitor C18 is discharg- 

ing slowly, capacitor C19 charges rap- 

idly through tube V3(B). Since these 

two capacitors are series aiding, the 

voltage across them, as it appears 

across resistor R21, is twice the peak 
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(3) 

(4 — 

(5) 

(6) 

voltage developed across the second- — 

ary of transformer T2. 

Figure 31 shows an equivalent de- 

tector doubler circuit. Although on 

successive half-cycles the polarities 

across the input vary; the polarities 

across the output are constant. The 

rectified mark and space signals across 

resistors R21 and R20 are of opposite 

polarity. The voltage across resistor 

R21 is always positive; the voltage 

across resistor R20 is always negative. 

The net differential or difference be- 

tween these two voltages appears — 

across resistor R22 (fig. 30). The 

voltage is positive for a mark signal 

and negative for a space signal. One 

side of this resistor is grounded in 

series with resistor R39, which is a 

cathode bias in the output of the 

threshold circuit. The function and 

action of this resistor are described in 

the discussion on the threshold circuit 

(parser) 

The d-c pulses from tubes V3 and V4 

are filtered by capacitors C20, C21, 

C22, and C23 and resistors R24 and 

R25. This low-pass filter arrangement 

bypasses carrier variations to ground. 

Resistor R23 is a voltage divider. 

The signal voltage that appears across 

the mark tuned circuit of the discrim- 

inator during teletypewriter transmis- 

sion is shown in figure 28. Note that 

the amplitude of the signal for a mark 

interval is almost twice the amplitude 

as for a space interval. The same 

waveform would appear across the 

space tuned circuit, except that the 

signal for a space interval would be 

twice the amplitude as for a mark in- 

terval. The sloping change in ampli- 

tude is due to the property of very se- 

lective circuits which do not respond 
instantaneously to a sudden change in 

frequency. 

The detected output of the discrimi- 

nator is shown in figure 29. 
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Figure 28. Waveform of signal voltage appearing across mark tuned circuit of discriminator. 

SPACE SIGNAL MARK SIGNAL 

FREQUENCY 

TIME TM 2239-50 

Figure 29. Waveform of voltage output across resistor R22. 

74. D-C Amplifier Stage V5, Receiving limiting resistor R26. The parallel grids of 

Circuit tubes V5(A) and V5(B) are driven positive 

for a mark pulse and negative for a space pulse. 

D-c pulses are applied to the grids of V5(A) The plate current is a minimum of 20 ma for a 

and V5(B) (figs. 27 and 49) through current mark pulse and 0 ma for a space pulse. Re- 
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Figure.30. D-c output voltage of detector-doubler, as function of frequency. 

sistor R27 limits plate current to 20 ma. A 75. Threshold Circuit, Description 

teletypewriter selector magnet, connected in The threshold circuit (fig. 32) is an elec- 

series to the plate circuit through REC jack J1, —_ tronic switching circuit. It maintains the re- 
responds to incoming teletypewriter signals. ceiving circuit output tube V5 in the marking 
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Figure 31. Equivalent detector-doubler circuit. 

condition for all signals under the threshold 

value of —45 dbm. (The receiving circuit sensi- 

tivity is rated at 0 to —45 dbm). The thresh- 

old circuit prevents false operation of the re- 

ceiving circuit on low-level noise after trans- 

mission has stopped. When a signal of at least 

—45 dbm is applied to the receiving circuit, 

the threshold circuit permits the receiving cir- 

cuit to resume normal operation. The threshold 

circuit is explained stage-by-stage in para- 

graphs 76 through 79. 

76. Buffer Stage V2(B), Threshold Cir- 
cuit 

The signal from the plate of receiving circuit 

tube V1(B) is fed to the grid of buffer V2(B) 

(figs. 32 and 49) through coupling capacitor 

C9. This signal is applied across grid bias re- 

sistor R29. The output of this stage is taken 

across cathode resistor R30. Since it follows 

the input signal to the grid, the output is the 

RECEIVING 
CIRCUIT RECTIFIER DOUBLER 

V6 
6ALS 

POWER 
SUPPLY 

R29 
560K 

same polarity as the input. The buffer has a 

high-impedance input so that it will not shunt 

the following stages in the receiving circuit. It 

has a low-impedance output to drive diode tube 

V6 for maximum rectified voltage in the diode 

load circuit. 

77. Rectifier Doubler Stage V6, Thresh- 
old Circuit 

The a-c (alternating-current) signal from 

the buffer (par. 76) is coupled to rectifier-dou- 

bler tubes V6(A) and V6(B) (figs. 32 and 49) 

through coupling capacitor C24. As the signal 

goes positive, tube V6(A) conducts, charging 

capacitor C25 across resistor R31. On the next 

half-cycle, capacitor C25 discharges slowly 

across resistor R31. This maintains a positive 

voltage on the grid of the following stage of 

amplification tube V7(A). On the negative 

half-cycle, tube V6(B) conducts, offering a low 

discharge path to ground for capacitor C24. 

Resistor R382 and capacitors C25 and C26 are 

low-pass filters used to filter out the carrier. 

78. Trigger Stage V7(A), Threshold Cir- 
cuit 

Tube V7(A) (figs. 32 and 49) is biased 

through cathode resistors R34 and R35. The 

bias holds plate current at cutoff for signal 

values from tube V6 (par. 77) that corresponds 

to intensity strength of less than —45 dbm. 

When tube V7(A) is at cutoff, its plate poten- 

tial rises from its initial value of approximately 

32 volts toward the value of its source voltage. 

When this potential reaches 75 volts, neon lamp 

E9 lights and supplies a closed circuit to ground 

for the source voltage. This closed circuit con- 

TO RECEIVING 
CIRCUIT 

TRIGGER 
V7 

12AX7 
2 

RECEIVE GATE 

12AX7 

R35 
=— 8200 100K 

NOTE: UNLESS OTHERWISE SHOWN, RESISTORS ARE IN OHMS. 

TM 2239-29 

Figure 32. Telegraph Terminal TH-5/TG, threshold circuit, schematic diagram. 
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sists of plate load resistor R33, neon lamp E9, 

and grid leak resistor R36. The voltage drop 

across resistor R36 increases the bias on tube 

V7(B). 

79. Receive Gate Stage V7 (B), Threshold 

Circuit 

a. Tube V7(B) (figs. 32 and 49) is connected 

as a receive gate. When the neon lamp is not 

lighted, the tube is biased to cutoff by cathode 

resistors R388 and R39. The voltage drop across 

resistor R39 is approximately 3.5 volts. This 

voltage is fed to the receiving circuit, in series 

with the detected output of the discriminator. 

b. When the input signal level to the receiv- 

ing circuit drops below —45 dbm, the neon lamp 

lights (par. 78), resulting in a voltage drop 

across grid leak resistor R36. This voltage is 

applied to the grid of tube V7(B) through cur- 

rent limiting resistor R37. Tube V7(B) con- 

ducts to develop a high positive voltage across 

resistor R39. This voltage, approximately 82 

volts, is applied in series with the discriminator 

output voltage across resistor R22 of the receiv- 

ing circuit. This voltage biases the grids of 

V5(A) and V5(B) positive with respect to their 

cathodes. The receiving circuit output tubes 

thus are maintained at the marking condition, 

and operation of the receiving circuit on ran- 

dom noise is prevented. 

c. Since the teletypewriter signals have an 

intensity of more than —45 dbm, tube V7(A) 

begins to conduct when the first marking signal 

is received. When the plate voltage of the tube 

drops to 32 volts, the neon lamp is extinguished. 

The grid voltage is removed from tube V7(B) 

driving the tube to cutoff. The voltage drop 

across resistor R39 decreases to 3.5 volts. This 

voltage is applied to the grids of receiving cir- 

cuit output tubes V5(A) and V5(B). With 

this lesser grid bias the receiving circuit is free 

for normal operation. 

80. Power Supply Circuit 

a. The power supply (fig. 33) consists of 

three conventional full-wave rectifiers operat- 

ing from a 110- to 115-volt, 50=to 60-cycle 

source. The source is supplied by transformer 

T6. The power supply furnishes d-c voltage for 

the plate, bias, and ringing supply circuits. In 
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addition, it supplies 6.3 volts ac to the tube fila- 

ments. 

b. When a mark pulse is transmitted from 

the teletypewriter, the power supply furnishes 

a positive voltage which causes d-c amplifier 

tube V12(A) to conduct. 

c. A separate power supply tube (V14) is 

used for the transmitting circuit input. 

d. A low-resistance input is needed to pre- 

vent signal distortion. A high-resistance input 

causes signal distortion because of the use of 
spark suppression filters across the keyboard 

contacts of the teletypewriter. 

e. Tube V15, filtered by capacitor C48, sup- 

plies the 20-cps ringing generator; tube V14, 

filtered by C47A, supplies the input to the 

transmitting circuit; and tube V13, filtered by 

resistor R68 and capacitors C46C and C46B,-is 

the plate and bias supply. R27 and R40 are 

voltage-dropping resistors in the supply cir- 

cuit from tube V15 to the receiving and thresh- 

old circuits. 
% 

81. Input-Output and Ringing Circuits 

a. General. Figure 34 is a simplified sche- 

matic diagram illustrating switches S1, S2, and 

S83. This illustration shows them as a series of 

single-pole, three-position switches. Figure 49 

shows them as they actually are, three-position, 

wafer type switches. In both figures the 

switches are wired identically. The switch func- 

tioning is explained in subparagraph c below. 

b. Binding Post Connections. The input-out- 

put and ringing circuits contain the binding 

posts through which the TH-5/TG is connected 

to the line. 

(1) In the 2W position of switch S2 (4W 
—2W—TEL), on a 2-wire facility, 

binding posts E4 and E6 are used for 

connecting the transmitting and 20- 

cps ringing supply circuits to the line. 
Incoming teletypewriter and 20-cps 

_ ringing signals are applied to the TH— 
5/TG through binding posts E4 and 
E6. . 

(2) In the 4W position of switch S2, on a 

4-wire facility, the transmitting and 

20-cps ringing circuits are connected 

to the line through binding posts E3 
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Figure 33. Telegraph Terminal TH—5/TG, power supply circuit, schematic diagram. 

and E4. Incoming teletypewriter and 

20-cps ringing signals are connected 

to the TH-5/TG through binding posts 

E5 and E6. 
In the TEL position of switch S2, the 

telephone set, either common or local 

battery type, is connected across TEL 

binding posts E3 and E5. The line 

connection for the telephone is on a 

2-wire facility only, at binding posts 

K4 and E6. 

The CONT binding posts provide a 

-d-e closure in the SEND position of 

SEND — REC — NORM switch S83. 

Switch S3 is used with associated 

equipment to activate radio transmit- 

ters. 

—¢. Functioning of Input-Output and Ringing 

Circuits. The input-output and ringing circuits 

function as explained below. 

AGO 3243A 

(1) When switch S1 is depressed, contact 

(2 

(3 

~— 

— 

S1A closes, and power is applied to 

the ringing generator. 

Contacts SIC and S1D close to con- 

nect the 20-cps signal to the line 

either at binding posts E4 and E6 or 

binding posts E3 and E4. Connection 

to the proper binding posts is depend- 

ent on the position of contact S21. 

Ballast lamp E7 protects the 20-cps 

ringing supply circuit against shorts 

on the line. 

Contact S1B opens during the trans- 

mission of the ringing signals to pre- 

vent energizing relay K1 and buzzer 

I1. For incoming buzzer signals, con- 

tact SIB remains closed, offering a 

path for the signal to relay K1 and 

buzzer I1. 
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Figure 34. Input-output and ringing circuits, schematic diagram. 
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(4) 

(5) 

(6) 

(7) 

(8) 
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When relay K1 is energized, the tele- 

typewriter runs open since the clos- 

ing of contacts 3 and 4 of the relay 

shorts out the REC jack. 

The buzzer circuit is completed either 

through binding post E5 and E6 or E4 

and E6. This action depends on the 

position of switch S2D. Capacitor C3 

is a blocking capacitor in this circuit. 

When switch S2 is in the 4-wire posi- 

tion, the transmitting circuit is con- 

nected to the line through binding 

posts E3 and E4. The signal is cou- 

pled to the secondary of transformer 

T4 and passes through low-frequency 

blocking capacitor C5. The signal then 

is fed through impedance correcting 

resistors R4 and R5, contacts S2A and 

S2F, to binding posts E3 and E4. 

When the signal is being received, it 

feeds to the TH-5/TG through bind- 

ing posts E5 and E6. The signal then 

goes to the receiving circuit through 

impedance matching resistors R1, R2, 

and low-frequency blocking capacitor 

Cl. 

The action in the circuit is similar on 

a 2-wire facility. The received and 

transmitted signals are applied 

through binding posts E4 and E6. Re- 

sistors R2 and R4 correct the im- 

pedance for both the transmitting and 

receiving circuits. The line winding 

of the input and output transformers 

are in parallel. 

For home copy, on 2-wire application, 

the transmitting circuit output feeds 

to the receiving circuit input through 

contacts S2H and S2G. The connec- 

tion between the line windings of the 

input and output transformer is re- 

moved during both the 4-wire and the 

telephone applications. To maintain 

the same nominal line impedance in 

both 4-wire and in 2-wire circuit ap- 

plications, during 4-wire applications, 

resistor R6 and capacitor C4 are con- 

nected across the output of trans- 

former T4, and capacitor C2 and re- 

sistor R3 are connected across the in- 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

put of transformer Tl. Capacitors 

C2 and C4 offer high reactance to the 

20-cps ringing signal. 

In the TEL position of switch S82, 

voice communication passes across the 

binding posts from the line to the tele- 

phone through contacts S2A, S2F, and 

contacts S2C and S2E. 

In alternate telegraph-telephone serv- 

ice, with the 4W—2W—TEL switch 

in the TEL position, the incoming 

ringing signal will operate the buzzer. 

It will not ring the bell of the tele- 

phone set. 

Contact S8A is open in the REC and 

NORM positions. In the SEND posi- 

tion switch S3A provides a d-c closure 

to activate the transmitter of associ- 

ated radio equipment. Note that the 

switch must remain in the SEND po- 

sition during transmission over push- 

to-talk radio. 

Contact S3B (fig. 26) maintains auto- 

matic carrier tone suppression in the 

NORM position. In the REC position 

the carrier tone is suppressed contin-. 

uously. In the SEND position the car- 

rier tone is transmitted continuously. 

Contact S3C (fig. 34) provides a d-c 

closure through holding coil L1 for 

the common battery current from the 

switchboard. The coil is included in 

the circuit when switch 4W—2W— 

TEL is in the 2W position. Coil Ll 

is used in telegraph only service when 

a telephone switchboard serves as a 

teletypewriter switchboard. 

The strap between the NORM and 

SEND contacts of switch S38C pro- 

vides a closed path for the common 

battery current and is connected only 

during this application. In addition, 

holding coil L1 is in the circuit for the 

remote operation of a remote control 

unit. The SEND — REC — NORM 

switch must be in the SEND position. 

Figure 35 is a simplified diagram 

showing line terminations on a 2-wire 

and a 4-wire facility. The TH-5/TG 

_ will present a nominal 600-ohm im- 

45 



° WIRE TERMINATION Pade! pedance to the line in both 2-wire and 
4-wire applications. 

82. Static Ringing Generator Circuit 

a. Function of Static Ringing Generator Cir- 

cuit. The function of the ringing generator cir- 

600 OHMS cuit (fig. 36) is to supply a 20-cps telephone 

ra eS ringing signal in telephone applications, or a 

20-cps break signal to activate the buzzer at a 

teletypewriter station. To accomplish this, a 

vibrator, a mechanical resonant electrical de- 

vice, is to change a continuous direct current 

into a pulsating direct current. A suppression 

filter, included in the ringing generator circuit, 4 WIRE TERMINATION 

100 eliminates radio frequencies that cause interfer- 

OUTPUT ence in the TH-5/TG and associated equipment. 

600 OHMS an : b. Operation of Static Ringing Generator Vi- 

PAd ale rator. 

ite Tee 4p (1) The ringing generator vibrator has 

100 five contacts. The upper left contact is 

ool the motor contact. The remaining four 

contacts are the voltage contacts. 

When no current is applied to the re- 

Pir 009 lay, the armature is at rest midway 

ae E between the voltage contacts with the 

motor (upper left) contact closed 

(fig. 36). In this condition the 18K 

NOTE resistor is shorted out of the circuit 

ALL RESISTORS ARE IN OHMS. TM 2239-31 by the upper armature section and the 

Figure 35. Schematic showing impedance matching. motor contact. When current is first 

AOS] ROMT6 
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G 
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lige: |. alee’ | 
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.. 

| | 
| 

| | 
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Lu a ee ee I a ea re ye | 

NOTE: UNLESS OTHERWISE SHOWN RESISTORS ARE IN OHMS TM 2239-32 

Figure 36. Ringing generator, static, schematic diagram. 
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applied to the circuit, current flows 

from tube V15 through terminal 1, 

through the upper armature section 

to the motor contact, through the re- 

lay winding, and returns to tube V15 

through terminal 2 and the RING 

switch. The current flow through the 

relay winding energizes the winding. 

Since the core of the winding is bent 

slightly to the right (not shown in 

figure 36) the magnetic field pulls the 

armature to the right. This motion 

breaks the motor contact, placing the 

18K resistor in the circuit. With this 

added resistance in the circuit, the 

current flow decreases, causing the 

collapse of the magnetic field and per- 

mitting the armature to move back to- 

ward its rest position. Inertia carries 

the armature past its rest position. As 

the armature passes the rest position, 

the motor contact closes and the wind- 

ing re-energizes. This applies a force 

to move the armature back to the 

right, breaking the motor contact. In 

this manner, oscillations build up un- 

til the armature closes and opens the 

voltage contacts as it vibrates. 

(2) When the armature closes the left set 

of voltage contacts, the path from the 

negative side of rectifier tube V15 is 

from terminal 2 through the lower 

armature section and contact to ter- 

minal 4. The positive path is from ter- 

minal 1 through the upper armature 

section and contact to terminal 38. 

When the armature closes the right 

set of voltage contacts, the negative 

path is from terminal 2 to terminal 3, 

and the positive path is from terminal 

1 to terminal 4. Since the armature 

is mechanically resonant at a 20-cps 

rate, the polarity of terminals 3 and 4 

will change at a 20-cps rate, effectively 

producing a 20-cps alternating cur- 

rent. 

(3) Current surges are prevented because 

a closed circuit (through the relay 

winding) is offered continuously to 

the current flow from the power sup- 

ply. The .33-,f (microfarad) capaci- 

tor in parallel with the relay winding 

decreases the time required for the 

armature to build up vibrations of 

sufficient amplitude to make and break 

the voltage contacts. 

c. Operation of Static Ringing Generator Fil- 

ter. The generator circuit includes a suppres- 

sion filter to prevent interference caused by 

sparking at the contact points. The series re- 

sistors and capacitors which form the filter, at- 

tenuate the undesired frequencies which might 

interfere with the operation of the converter 

and with associated equipment. A sealed metal 

shield houses the entire ringing generator, to 

eliminate radiation of undesired frequencies. 

Section Il. THEORY OF ELECTRICAL FILTER ASSEMBLY F-98/U 

83. General 

Electrical Filter Assembly F-—98/U is used 

to derive a telegraph channel from a portion of 

the frequency band which a telephone channel 

uses while retaining the telephone channel for 

speech transmission. This operation is possible 

because only a small portion of the normal voice 

band is required for a telegraph channel. That 
part of the band which remains after subtrac- 

tion of the small band required for telegraph 

provides a satisfactory telephone circuit. 

AGO 3248A 

84. Functioning of Electrical Filter As- 
sembly F-98/U 

a. Electrical Filter Assembly F—98/U (fig. 

37) consists of a band-pass and band-stop sec- 

tion. 

(1) The band-pass section contains a se- 

ries-resonant circuit that offers very 

low attenuation to the frequencies 

used by the telegraph channel. The 

band-pass section offers very high at- 

tenuation to all other frequencies. 
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Figure 88. Electrical Filter Assembly F-98/U, frequency characteristics. 

(2) The band-stop section contains a telephone signals are cut off at points 

parallel tuned circuit. The band-stop between 1,125 cps and 1,400 eps. 

section will pass all frequencies used (2) The upper curve shows the band-pass 

by the telephone channel except the section. Note that high losses are of- 

portion that the telegraph channel re- fered to the telegraph signals at fre- 
quires. The band-pass section is con- quency points where the band-stop 
nected in parallel with the band-stop losses to the telephone signals are low. 

section on the line side. c. The audio-frequency band width is ap- 

proximately from 0 to 2,800 cps. The telegraph 

signals use approximately 200 cycles of the 

audio-frequency band width. 

d. Ringing signals of 20 eps will pass through 

(1) The lower curve shows the high loss the band-stop section ofthe F—98/U but not 

of the band-stop section. Note that through the band- -pass section. 
ys 

b. Figure 38 illustrates the frequency re- 

sponse curves of the telephone and telegraph 

signals applied to the line. 
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CHAPTER 6 

FIELD MAINTENANCE INSTRUCTIONS 

Note. This chapter contains information for field maintenance of Telegraph Terminal TH-5/TG. Information 

for field maintenance of Telegraph-Telephone Signal Converter TA-182/U is contained in TM 11-2137. There is 

no field maintenance performed on the Electrical Filter Assembly F—98/U. The extent of repair which any field 

maintenance unit undertakes is limited only by the tools and test equipment available and by the degree of skill of 

assigned personnel, 

Section I. 

85. Tools, Material, and Test Equipment 

The tools, materials, and test equipment 

needed for performing the prerepair procedures 

in this section are— 

Tool Equipment TE-113 

Solvent (SD) 

Tube Tester I-177 

Multimeter TS—352/U. 

86. Removal of Pluck-Out Parts 

Remove Telegraph Terminal TH-5/TG chas- 

sis from its case prior to the removal of pluck- 

out parts. 

a. Removing Tubes. After the tubes (fig. 19) 

have cooled sufficiently, pull up the tube with 

the fingers. Do not rock the tube or jiggle it ex- 

cessively in its socket; it can be extracted by a 

direct, upward pull. Rock it gently if it does not 

release easily. Jiggling a tube in its socket dur- 

ing removal spreads the contacts. Label each 

tube as soon as it is removed so that it can be 

replaced in its proper socket. 

b. Removing Fuse. Fuse F1 is located within 

the front panel (fig. 21). Turn the fuseholder 

counterclockwise and extract the fuse from its 

holding sleeve. 

c. Removing Neon Lamp. Unscrew the neon 

lampholder, and remove the bayonet-base lamp 

(E9) (fig. 49) by pushing down and turning 

counterclockwise. mh 

87. Cleaning, Inspecting, and Testing Re- 

moved Parts 

a. Cleaning. 

(1) Clean the tubes with a cloth moistened 

50 

PREREPAIR PROCEDURE 

with solvent (SD) ; if necessary, clean 

the prongs with crocus cloth. 

(2) Clean the ends of fuse F1 with an em- 

ery cloth and wipe with a clean cloth. 

b. Inspecting. 

(1) Inspect the tubes for cracks in the 

glass and base and for bent and broken 

prongs. 

(2) Inspect fuse eas for evidence of 

burning, corrosion, and looseness. 

c. Testing. 

(1) Test the tubes for proper emission, 

leakage, and short circuits; use a tube 

tester or place doubtful tubes in a TH— 

5/TG known to be operating normally. 

(2) Test the fuse for continuity. 

(8) Test the lamp. 

88. Cleaning and Inspecting Chassis 

a. Cleaning. Thorough cleaning of the TH- 

5/TG is necessary to insure optimum perform- 

ance by preventing corrosion, rust, and dust 

from damaging parts or causing arc-over or 

low-resistance leakage between h-v points and 

ground. Remove loose dust and dirt with a 

brush or blower. Remove dirt and grease which 

adhere to the chassis and parts with a brush or 

cloth moistened with solvent (SD). Clean the 

switches with a small brush or pipe cleaner 

moistened with solvent (SD). 

b. Inspecting. After a component has been 

cleaned thoroughly and carefully, make a visual 

inspection of parts and wiring for rust, cor- 

rosion, loose connections, frayed and burned 

insulation, loose screws, and burned and 

charred resistors and coils. Carefully inspect 
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tube sockets for broken contacts, switches for 

loose and bent contacts and broken insulation, 

and terminal boards for broken lugs and signs 

of burning. Inspect and tighten all loose set- 

screws and knobs. 

89. Replacing Pluck-Out Parts 

Replace the tubes, fuse, and neon lamp in the 

TH-5/TG. Be sure that the tubes are replaced 

in the correct sockets (fig. 19). 

Section Il. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

Warning: When servicing Telegraph Terminal TH-5/TG, be extremely careful because of the 

high voltages exposed. Keep one hand in a pocket when measuring socket voltages with a probe. 

Before touching any part of the equipment after the voltage is turned off, short the part to ground. 

90. Trouble-Shooting Procedures 

The first step in servicing a defective compo- 

nent is to sectionalize the fault, which means 

tracing the fault to the major component or cir- 

cuit responsible for the abnormal operation of 

the set. The second step is to localize the fault, 

which means tracing the fault to the defective 

part responsible for the abnormal condition. 

Some faults, such as burned-out resistors and 

shorted transformers, often can be located by 

sight, smell, or hearing. The majority of faults, 

however, must be localized by checking voltages 

and resistances. 

91. Trouble-Shooting Data 

The figure references listed below will aid in 

the rapid location of faults. 

Fig. No. Description 

19 Tube location. 
39 Bottom view of chassis showing terminal 

boards closed. 

40 Bottom view of chassis showing terminal 

boards open. 

41 Location of resistors and capacitors on termi- 

nal boards. 

42 Resistor-capactior terminal board, voltage and 

resistance chart. é 

43 Top view of chassis showing location of parts. 

44 Voltage and frequency curves for the discrimi- 

nator mark-tuned circuit. 

45 Resistor color codes. 

46 Capacitor color codes. 

47 Tube-socket voltage and resistance chart, 

SEND—REC—NORM switch in SEND po- 

sition. 

48 Tube-socket voltage and resistance chart, 

SEND—REC—NORM switch in REC or 

NORM position. 

49 Telegraph Terminal TH-5/TG, schematic 
diagram. 

50 Telegraph Terminal TH-5/TG, wiring dia- 

gram. 

AGO 3243A 

92. Test Equipment Required for Trouble 
Shooting 

The test equipment required for trouble 

shooting and the associated technical manuals 

are listed below. 
Test equipment Technical manual 

Tube Tester I-177 or equal_______ TM 11-2627 

Multimeter TS-852/U___________ TM 11-5527 

93. General Precautions 

Observe the following precautions carefully 

whenever Telegraph Terminal TH-5/TG is 

serviced. 

a. Be careful when the unit is exposed; high 

voltages are present. 

b. Careless replacement of parts often makes 

new faults inevitable. Note the following 

points: 

(1) Before a part is unsoldered, note the 

position of the leads. If the part, such 

as a transformer, has a number of 

connections, tag each lead. 

(2) Be careful not to damage other leads 

when pulling or pushing them out of 

the way. 

(3) Do not allow drops of solder to fall 

into the equipment; they may cause 

short circuits. 

(4) A carelessly soldered connection may 

create a new fault. It is important to 

make well-soldered joints; a poorly 

soldered joint is one of the most diffi- 

cult faults to find. 

94. Operational Test 

If the TH-5/TG. is in normal operation, op- 

erate the equipment as described in the equip- 

ment performance checklist (par. 45). This 

checklist is important because it frequently in- 

dicates the general location of trouble. Listen 
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for crackling or buzzing noises which indicate 

high-voltage arcing. Check the TH-5/TG for 

smoke and the odor of burned or’ overheated 

parts. Transformer T6 will run hot; this is 

not an indication of defective operation. 

95. Trouble-Shooting Chart 

The chart below is furnished as an aid in lo- 

cating trouble in the TH-5/TG and lists the 

symptoms which the repairman can observe, 

either by sight or by sound, while making a few 

simple tests. Once the trouble has been localized 

to a stage or circuit, a tube check and voltage 

and resistance measurements of this stage or 

circuit ordinarily should be sufficient to isolate 

the defective part. Refer to figures 42, 44, 47, 

48, and 49 in performing the checks outlined 

below. There is no trouble-shooting chart for 

the F-98/U since it is a hermetically-sealed 

unit that requires replacement when it becomes 

inoperative. For the trouble-shooting chart of 

the TA—-182/U, refer to TM 11-2137. 

Symptom Probable trouble Corrective action 

Unit fails to operate and tubes | 

do not light when power is 

applied. 

Receiving circuit inoperative 

(see note 1). 

No space signal received ______ 

No mark signal received_______ 

Transmitting circuit inopera- 

tive. No home copy on either 

2-wire or 4-wire facility. 

Transmitting circuit sends only 

marking signal. 

Transmitting circuit sends only 

spacing signal. 

Carrier tone transmitted con- 

tinuously. a 
t 

Carrier tone suppressed con- 

tinuously. Neon lamp lights. 

ays 

Open fuse in power circuit_____ 

Defective connection in power 

cord or plug. 

Defective power transformer___ 

|Defective power supply___-____ 

Defective receiving circuit 

stages. 

Defective space discriminator 

circuit. 

Defective mark discriminator 

circuit. 

Defective power supply________ 

Oscillator inoperative_________ 

Defective voice-frequency ampli- 

fier. 

Defective suppression circuit___ 

Defective modulator staclcueee 

Defective oscillator stage______ 

Defective modulator stage ____ 

Defective power supply_______- 

Defective suppression circuit 

stage. 

| Short circuit in the time-delay 

circuit of suppressor. 
Defective’ suppression circuit 

stage. ; 
4 

Replace fuse F1. If the new fuse opens, check 

filter capacitors C46, C47, and C48 and replace 

defective capacitor. 

Repair connections. 

Replace transformer T6 (par. 97). 

Test tube V15, check capacitors C46B, C46C, and 

resistor R68. Replace defective part (par. 

80). 
Test tubes V1(A), V1(B), V2(A), V5(A), and 

V5(B), and check the circuits of these tubes. 

Replace defective part, (pars. 69 through 74). 

Test tubes V4(A) and V4(B), and check capa- 

citors C14, C15, C16, and C17. Replace defec- 

tive part (par: 73) 

Test tubes V3(A) and V3(B), and check capa- 

citors C10, G11, C12, Ci8, and C19 (par. 73). 

Test tube V15, check capacitors C46B, C46C, 

and resistor R68. Replace defective part (par. 

80). 

Test tube V9(A), and check the circuit of this 

tube. Replace defective part (par. 60). 

Test tube V8(A), and check the circuit of this 

tube. Replace defective tube (par. 61). 

Test tube V11(A), and check the circuit of this 

tube. Replace defective part (par. 66). 

Test. tubes V9(B), V10(A), V10(B), and 

V12(A). Check the circuits of these tubes 

(pars. 56 through 59). 

Check capacitors C36 and C37 for an open or 

short circuit. Replace defective part (par. 

60). 

Test tubes V9(B), V10(A), V10(B), and 

V12(A). Check the circuits of these tubes 

(par. 59). 

Test tube V14 and capacitor C47. Replace de- 

fective part (par. 80). 

Test tubes V8(B) and V11(B). Check the cir- 

cuits of these tubes. Replace defective part 

(pars. 65 and 67). 

Replace capacitor C45 (par. 64). 

Test tubes V11(A) and V11(B). Check the cir- 

cuits of these tubes. Replace defective parts 

(pars. 65 and 67). 
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Symptom Probable trouble Corrective action 

No reception. Neon lamp lights 

(see note 2). 

Premature suppressor action___ 

Transmitted signal distorted___ 

Receiving circuit responds to 

low-level random noise when 

idle. 

No output of the 20-cps ringing 

supply. 

Defective threshold circuit stage 

Defective receiving circuit _____ 

Time-delay. circuit of suppressor 

is open. 

Time-delay capacitors of the 

transmitting circuit are defec- 

tive. 

Defective threshold circuit stage 

Defective power supply________ 

Defective static ringing genera- 

tor. 

Defective RING switch. _______ 

Test tubes V2(B), V6(A), V6(B), and V7(A). 

Check the circuits of these tubes. Replace 

defective parts (pars. 76 through 78). 

Test tubes V1(A) and V1(B). Check the cir- 

cuits of these tubes. Replace defective parts 

(pars. 70 and 71). 

Replace capacitor C45 (par. 64). 

Check capacitors C40, C41, C42, and C43. Re- 

place defective parts (par. 62). 

Test tube V7(B) and neon lamp. Check the cir- 

cuits of these stages (par. 79). 

Test tube V15. Check capacitor C48. 

defective part (par. 80). 

Replace ringing generator (par. 82). 

Replace 

Replace switch. 

E2 

EI 

Eo: 

o3 

Sc 

R60 C46 T6 C48 

Pa IM 2239-40 

Figure 39. Bottom view of chassis, showing terminal boards closed. 
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Note 1. Whenever the receiving circuit is inoperative, 

check the circuits through home copy connections. On 

a 2-wire facility, home copy is applied across trans- 

former T1. On a 4-wire facility, home copy is applied 

to the grid of tube V1(B). If home copy is received on 

the 4-wire facility but not on 2-wire, the trouble is im- 

mediately localized to the stage of tube V1(A). 

Note 2. Lighting of the neon lamp is not necessarily 

a sign of proper threshold action. The neon lamp lights 

if tube V7(A) of the threshold circuit is cut off. The 

lamp also may light as a result of improper tone sup- 

pression. 

96. Location of TH-5/TG Components 
on Terminal Boards 

a. Although Telegraph Terminal TH-5/TG 

is a compact unit, trouble shooting has been 

simplified because of the arrangement of the 

component parts. These components are clearly 

marked with symbol numbers which correspond 

to symbol numbers shown on the schematic dia- 

gram (fig. 49). Figure 89 shows terminal 

boards A and B in a closed position. Figure 40 

shows the terminal boards opened and labeled 

A’ and B’. Figure 41 illustrates the front and 

k : at 

MUL, 14 Vi5 R68 

— 

rear positions of the terminal boards showing : 

the location of resistors and capacitors on each 

side of each board. 

b. In figure 41, letters of the alphabet appear 

across the top and bottom of each board, and 

numbering is arranged from top to bottom. 

Assume the repairman wants to check capaci- 

tor C26, which is located in the threshold cir- 

cuit. Figure 49 shows capacitor C26 to be con- 

nected across contacts X15 and U15. The re- 

pairman then has only to refer to figure 41, 

select the terminal board on which the alphabet 

letters X and U appear, then count down to 15. 

These contacts will be across capacitor C26. 

c. To open the terminal boards (A’ and B’, 

fig. 40), remove the four mounting screws on 

each board. Invert the terminal boards and re- 

place the mounting screws. The back of the 

front panel is exposed by loosening the setscrew 

on each side of the panel. Pull the panel for- 

ward and tighten the screws. The unit is now 

ready for checking. 

R40 TI Vi oye 

Figure 40. Bottom view of chassis, showing terminal boards open. 

¢ 
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97. D-C Resistances of Transformers and 

Coils 

The d-c resistances of the coil and trans- 

former windings in the TH-5/TG are listed in 

the chart below. Make all measurements with 

a d-c ohmmeter (Multimeter TS—352/U). Be- 

fore taking measurements check to see that 

power is not being supplied to the TH-5/TG. 

Operate the 4W—2W—TEL switch to the 2W 

position and the SEND—REC—NORM switch 

to the SEND position. 

Transformer Terminals Ohms 

T1 1-2 5.03 
T1 3-4 2,000 
T-2 1-2 21.4 
T2 3-4 26.6 
T3 1-2 21.4 
T3 3-4 26.6 
TA i 59 
T-4 ae 880 
T-5 1-2 83 
T-5 ph 83 
TG 9-8 119 
T-6 4=G 20 
T-6 5-G 20 
T6 ae 111 
T-6 6-G 117 
T-6 ee 0 

Section III. 

99. Replacement of Parts 

a. Most of the parts in Telegraph Terminal 

TH-5/TG are readily accessible and are re- 

placed easily if found to be faulty. Figures 39, 

40, and 48 show the location of parts in the 

TH-5/TG. If a switch requires replacement, 

mark the wire connected to the switch carefully 

with tags or other devices to avoid misconnec- 

tion when the new switch is installed. Follow 

-this practice whenever replacement requires 

the disconnection of numerous wires. Refer to 

figure 50. 

b. To replace any switch, loosen the setscrew 

in the switch knob. Remove the knob, the felt 

AGO 3248A 
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Transformer Terminals Ohms 

T-6 11-—G 0 

T-6 1-2 4.05 

T-6 7-8 87 

L-1 1-2 100 

98. Voltage and Resistance Charts 

a. Tube-Socket 

Charts. 

(1) Figure 47 shows the voltage and re- 

sistance readings between the pins of 

the TH-5/TG tubes and ground. Refer 

to TM 11-2137 for the voltage and re- 

sistance readings of the TA—182/U. 

There are no tubes in the F-98/U. 

(2) Figure 48 shows the changes in the 

voltages with different settings of the 

SEND—REC—NORM switch. 

b. Resistor-Capacitor Board, Voltage and Re- 

sistance Chart. Figure 42 shows the voltage and 

resistance readings at the terminal boards. 

These voltages duplicate those given in figure 

42. Refer to paragraph 96 for the discussion 

on how these readings may be taken. Figure 41 

shows the location of capacitors and resistors 

on the terminal boards. 

Voltage and fesistance 

REPAIR 

washers, and the metal washer from the switch 

shaft. Remove the large nut which holds the 

switch to the receiver panel; use a hollow-shank 

socket wrench or a pair of long-nosed pliers. 

Move the switch back from the receiver panel 

and lift the switch up to a position where all 

connections are accessible. 

100. Refinishing 

Instructions for refinishing badly marred 

panels on exterior cabinets are given in TM 

9-2851. Refer to paragraph 40 for rustproof- 

ing and painting the equipment. 
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R6O C46 T6 ci4 C6 C48 Cll cre. 

i 

TM 2239-39 

Figure 43. Top view of chassis showing location of parts. 

Section IV. ALINEMENT PROCEDURES 

101. General 

a. Alinement of the transmitting and receiv- 

ing circuits of Telegraph Terminal TH-5/TG 

is discussed in this section. Paragraphs 103 

through 106, which describe the transmitting 

circuit, include a preferred and two alternate 

alinement procedures and a send-bias adjust- 

ment procedure. Paragraphs 109 and 110 which 

58 5 

describe the receiving circuits, contain a pre- 

ferred and an alternate alinement procedure. 

for the discriminator. 
b. The alternate alinement procedures are 

emergency methods to be used only when the 

equipment necessary for the preferred aline- 

ment procedures is not available. 

c. The transmitting circuit should be alined 

before the receiving circuit is alined. 

AGO 3248A 



102. Test Equipment Required for Aline- 
ment of Telegraph Terminal TH— 
5/TG 

a. General. Parts which require alinement 

are located on the top and bottom of the TH- 

5/TG chassis (figs. 39, 40, 41, and 48). 

b. Frequency Meter. The frequency meter 

should be an accurately calibrated instrument 

to test properly the two frequencies of the TH— 

5/TG. Frequency Meter FR-67/U is recom- 

mended. 

c. Signal Generator. The signal generator 

should be an accurately calibrated instrument 

capable of producing audio-frequency signals. 

Signal Generator SG-15/PCM, which is a part 

of Test Set TS—140/PCM, is recommended. 

Audio Oscillator TS-879/U may be used in 

place of Signal Generator SG-15/PCM. Before 

the signal generators are used, they must be 

calibrated by using Frequency Meter FR-67/U. 

d. Milliammeter. The milliammeter should 

have a 20-ma full-scale reading to permit check- 

ing the output of the receiving circuit output. 

Multimeter TS-—352/U is satisfactory for this 

purpose. 

e. Oscilloscope. Oscilloscope BC—1060—A is a 

suitable oscilloscope. Use the oscilloscope only 

as an emergency alternate when Frequency 

Meter FR-67/U is not available. 

f. Transmitter-Distributor. The transmitter- 

distributor (teletypewriter) used must be capa- 

ble of transmitting 60 or 100 words per minute. 

The tape used with the transmitter-distributor 

must be perforated with alternate R and Y sig- 

nals. Test Set I-1938-—C may be used in place 

of the transmitter-distributor. Sending dots 

from Test Set I-193-C is the equivalent of 

transmitting alternate mark and space. 

g. Spare Telegraph Terminal TH-5/TG. The 

-TH-5/TG used as a model should have been 
alined and adjusted as outlined in paragraph 

104. 

h. Teletypewriter Distortion Test Set. Tele- 

typewriter Test Set TS—611/FG is the only test 

equipment that may be used in the preferred 

method (par. 109) of alining the receiving cir- 

cuit of the TH-5/TG. 

i. Rectifier. Any 130-volt d-c source will do. 

7. Headset. Any standard headset may be 

used when checking the transmitting circuit. 

AGO 3243A 
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The headset method should be used only when 

the comparison (spare) TH-5/TG has been 

alined and adjusted as outlined in the preferred 

methods (pars. 104 and 109). 

k. Impedance Bridge. Use Impedance Bridge 

TS-460/U or equivalent when selecting the 

trimmer capacitors listed in appendix II. The 

impedance bridge must be accurate within 2 

percent. 

103. Transmitting Circuit Alinement, 

General 

Note. Whenever Capacitor C32, C33, C34, or C36 is 

replaced, it will be necessary to realine the oscillator. 

a. Alinement of the oscillator circuit is crit- 

ical because the TH-5/TG will not operate 

properly if the space or mark frequencies vary 

more than 3 cps from their assigned frequen- 

cies. 

b. Alinement of the oscillator usually is ac- 

complished by adjustment of variable trimmer 

capacitor C30. If it is impossible to accomplish 

the oscillator alinement by varying capacitor 

C30, it will be necessary to replace fixed trim- 

mer capacitors C35 and C37. 

c. Replacement for either fixed trimmer ca- 

pacitor C35 or C37 may consist of one or a com- 

bination of two capacitors selected from the 

list given in appendix II. 

d. When alining the oscillator, adjust the 

mark frequency before adjusting the space fre- 

quency. 

e. Resistor (potentiometer) R60 is adjusted 

to maintain equal duration of the space and 

mark pulses. Do not adjust resistor R60 until 

the oscillator frequencies have been checked and 

are known to be correct. 

104. Oscillator 

Method 

a. Mark Frequency Check. 

(1) Operate the SEND—REC—NORM 

switch to the SEND position. 

(2) Operate the 4W—2W—TEL switch to 

the 2W position. 

(3) Connect the 2W binding posts to the 

input of the frequency meter. 

(4) Obtain at least three readings of the 

3 mark frequency on the frequency me- 

Alinement, Preferred 
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ter. The readings should be 1,325 cps 

3 (ps: 

(5) If the readings show less than 3 cps 

variation from 1,325 cps, no further 

alinement of the mark frequency is 

necessary. If more than 3 cps but less 

than 8 cps variation from 1,325 cps 

is found, follow the procedures of 

b(1) and (2) below. If the variation 

from 1,325 cps is greater than 8 cps, 

follow the procedure of 0(2) through 

(4) below. 

b. Mark Frequency Alinement Procedure. 

(1) If the mark frequency varies from 

1,325 cps by between 3 cps and 8 eps, 

adjust variable trimmer capacitor C30 

until the frequency meter reads 1,325 

cps +38 eps. 

Note. Capacitor C30 contains two adjust- 

ing screws. Both must be adjusted to pro- 

vide the full range of +8 eps. 

(2) If the mark frequency shows a greater 

than 8-cps variation from 1,325 eps, 

or if the frequency cannot be brought 

to within 3 cps of 1,325 cps by adjust- 

ment of capacitor C30, set both ad- 

justments of capacitor C30 in the cen- 

ter of their ranges and remove fixed 

trimmer capacitor C35. 

(3) Replace fixed trimmer capacitor C35 

with a capacitor selected from the list 

in appendix II. Select a capacitor of 

larger value than the removed capaci- 

tor if the frequency shown on the 

meter in a(4) above is greater than 

1,325 cps. Select a capacitor of smaller 

value if the frequency shown on the 

meter is less than 1,325 cps. It may 

be necessary to use a combination of 

two capacitors to obtain the desired 

value. 

(4) Adjust variable trimmer capacitor 

C30 to obtain 1,825 cps +1 cps. 

c. Space Frequency Check. 

60 

(1) Repeat the procedure given in a(1) 

through (8) above. 

(2) Insert an open-circuit plug or a 

dummy plug into the SEND jack. This 

will shift the transmitter.to the space 

frequency. 

(3) Obtain at least three readings of the 

space frequency on the frequency me- 
% 

(4) 

ter. The readings should be 1,225 cps 

+3 cps. 

If the readings show less than 3-cps 

variation from 1,225 cps, the oscilla- 

tor alinement is complete. If more 

than 3 eps but less than 8 cps variation 

from 1,225 cps was found, follow the 

procedure of d(1) and (2) below. If 

the variation from 1,225 cps was 

greater than 8 cps, follow the pro- 

cedure of d(2) and (3) below. 

d. Space Frequency Alinement Procedure. 

(1) 

(2) 

(3) 

105. Oscillator 

(1) 

If the space frequency shows between 

3 cps and 8 eps variation from 1,225 

eps, adjust the space frequency to 

within 8 cps of 1,225 cps by means of 

capacitor C30 without causing a vari- 

ation of more than 3 cps from 1,325 

cps in the mark frequency. If this can- 

not be accomplished, set the mark 

frequency at 1,325 cps and remove 

capacitor C37. 

Replace fixed trimmer capacitor C37 

with a capacitor selected from the list 

in appendix II. Select a capacitor of 

larger value than the removed capaci- 

tor if the frequency shown on the 

meter in c(4) above is greater than 

1,225 cps. Select a capacitor of smaller 

value if the frequency shown on the 

meter is less than 1,225 cps. It may 

be necessary to use a combination of 

two capacitors to obtain the desired 
value. 

Adjust capacitor C30 to obtain 1,225 

cps +1 eps when space signals are 

transmitted and 1,325 cps +1 eps 

when mark signals are transmitted. 

Alinement, Alternate 

Methods 

a. First Alternate Method. 

Mark frequency check. 

(a) Operate the 4W—2W—TEL switch 
to the 2W position on both the TH-— 

5/TG under test and on the TG— 

5/TG being used as the frequency 

standard. 

(b) Operate the SEND—REC—NORM 

switch to the SEND position on 

both the TH-5/TG under test and 
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(c) 

(d) 

(e) 

on the TH-5/TG used as the fre- 

quency standard. 

Connect the vertical plates of the 

oscilloscope to the 2W binding posts 

of the TH-5/TG used as the fre- 

quency standard. 

Connect the horizontal plates of the 

oscilloscope to the 2W binding posts 

of the TH-5/TG under test. 

If a circle or ellipse is obtained on 

the oscilloscope screen, the mark 

frequency is adjusted properly. If 

a circle or ellipse is not obtained on 

the oscilloscope, follow the pro- 

cedure given in (2) below. 

(2) Mark frequency alinement procedure. 

(a) 

(b) 

(c) 

Adjust capacitor C30 until a circle 

or ellipse is obtained on the oscil- 

loscope. 
Note. The variable trimmer capacitor 

contains two adjusting screws, both of 

which must be adjusted to obtain the full 

range of +8 cps. 

If adjustment of variable trimmer 

capacitor C30 does not produce a 

circle or ellipse on the oscilloscope, 

set both adjustments at the centers 

of their ranges and replace capaci- 

tor C35. 

Replace capacitor C35 from the list 

of capacitors in appendix II. Select 

a capacitor from the list which pro- 
duces a circle or ellipse on the oscil- 

loscope when substituted for capaci- 

tor (€35. 

(3) Space frequency check. 

(a) 

(b) 

(c) 

(d) 

Follow the procedure given in (1) 

(a) through (d) above. 

Insert an open-circuit or dummy 

plug into the SEND jack of both 

the TH-5/TG under test and the 

TG-—5/TG used as the frequency 

standard. 

If a circle or ellipse is obtained on 

the oscilloscope screen, no further 

adjustment of the oscillator is re- 

quired. 

If a circle or ellipse is not obtained 

on the oscilloscope, follow the pro- 

cedure given in (4) below. 

(4) Space frequency alinement procedure. 

(a) 

AGO 3248A 

Adjust capacitor C30 until a circle 

or an ellipse is obtained on the oscil- 

loscope. Recheck the mark fre- 

quency. If both space and mark fre- 

quencies are correct, no further 

alinement is necessary. 

(b) Ifa circle or an ellipse cannot be ob, 

tained on the oscilloscope, or if ad- 

justment of the space frequency 

misalined the mark frequency, re- 

aline the mark frequency. Remove 

capacitor C37. 

(c) Replace fixed trimmer capacitor 

C37 with a capacitor selected from 

the list in appendix II. Choose a 

capacitor from the list which pro- 

duces a circle or an ellipse when 

substituted for capacitor C37. 

b. Second Alternate Alinement Method. 

(1) 

(2) 

(3) 

The second alternate alinement meth- 

od differs from the first alternate 

alinement method (a@ above) only in 

the method of comparing the frequen- 

cies of the TH-5/TG under test with 

the frequency standard. In the second 

alternate alinement method, the out- 

put of the TH-5/TG under test and 

the standard frequencies are applied 

simultaneously to a headphone set. 

The zero-beat method of frequency 

comparison is used to determine the 

difference in frequencies between the 

standard frequency and the output 

frequency of the TH-5/TG. 

When checking the output frequen- 

cies of the TH-5/TG under test, a dif- 

ference of 3 cps from the standard 

frequency is the maximum acceptable 

deviation. 

When replacing any of the fixed trim- 

mer capacitors, adjust the output fre- 

quencies of the TH-5/TG to within 1 

cps of the standard frequency. 

106. Send-Bias Adjustment, Preferred 

Method 

a. General. 

(1) The send-bias must be adjusted only 

after ascertaining that the oscillator 

frequencies are correct. (Refer to 

paragraphs 101 through 105). 
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(2) The send-bias rarely needs adjustment 

in normal operation. Replacement of 

parts in the modulator time-delay cir- 

cuit may, however, necessitate read- 

justment of the send-bias control. 

b. Send-Bias Adjustment Procedure. 

(1) Operate the SEND—REC—NORM 

switch to the SEND position. 

(2) Operate the 4W—2W—TEL switch to 

the 2W position. 

(3) Connect the input of the frequency 

meter to the 2W binding posts. 

(4) Apply signals to the SEND jack from 

one of the following sources: 

(a) Send alternate mark and _ space 

pulses from a transmitter-distribu- 

tor at either 60 or 100 words per 

minute. Use a tape with alternate R 

and Y signals to produce the alter- 

nate mark and space pulses in the 

transmitter-distributor. 

(b) Send dots from Test Set I-193-C. 

(5) Adjust the send-bias control (resistor 

R60) until the frequency meter reads 

1,275 cps. 

107. Send-Bias Adjustment, Alternate 
Method 

a. Connect the distortion test set in series 

with Rectifier RA—87 and a teletypewriter that 

responds to 20-ma current. (Sufficient resist- 

ance should be inserted in series with the recti- 

fier line to obtain 20 ma). 

b. Check the orientation range of the tele- 

typewriter and set the range at its center. 

c. Disconnect the teletypewriter from the 20- 

ma current circuit. 

d. Connect the teletypewriter to a TH-5/TG 
known to be adjusted by the preferred send- 

bias adjustment method (par. 106). 

e. Connect the 2W binding posts of the TH—- 

5/TG to be adjusted to the 2W binding posts of 

the TH-5/TG known to be adjusted properly. 

f. Connect the output of the distortion test 

set to the SEND jack of the TH-5/TG to be 

adjusted. 

g. Send alternate R and Y signals from the 

distortion test set. 

h. Set the send-bias control, resistor R60, at 

the center of its rotation and note the orienta- 

tion range of the teletypewriter. 
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2. Adjust resistor R60 on the TH-5/TG un-— 

der test so that. the orientation range of the 

teletypewriter is closest to the range obtained 

in b above. 

108. Receiving Circuit Alinement, Gen- 

eral 

a. The receiving circuit must be alined prop- 

erly to operate on the correct (standard) input 

frequencies. Improper alinement of the receiv- 

ing circuit will result in garbled message recep- 

tion or no reception at all. 

b. Aline the receiving circuit by adjusting 

the capacitance designated C10. Capacitor C10 

is a capacitor or a combination of two capaci- 

tors chosen from the list in appendix II. 

c. Capacitance trimming in both the space 

and mark discriminator tuned circuits is ac- 

complished by the proper selection of capacitor 

C10; therefore, whenever a change is made in 

either space- or mark-tuned circuits, a change 

in the value of fixed trimmer capacitor C10 

probably is necessary. 

d. The replacement of either transformer 

T2 or T3 requires realinement of the discrimi- 

nator circuit. 

109. Receiving Circuit, Preferred Aline- 

ment Procedure 

a. Checking Discriminator Alinement. 

(1) Plug the multimeter into the TH-5 

/TG REC jacks. Set the multimeter 

on the 0-to 50-ma scale. 

(2) Plug a transmitter-distributor or Test 

Set I-193-C into the SEND jack. 

(3) Determine the precise current reading 

on the multimeter when a continuous 

mark signal is sent from the trans- 

mitter-distributor or test set. 

(4) Send alternate R and Y signals if a 

transmitter-distributor is used. Send 

dots if Test Set I-193-C is used. 

(5) Determine the precise current read- 

ing when dots or alternate R and Y 

signals are transmitted. 

(6) The current for a steady mark signal 

should be between 20 and 22 mils. The 

current for dots or R and Y signals 

should be exactly half of the current 
for a steady mark. If the current 
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reading for dots or alternate R and Y (2) Set) the. SEND — REC.— NORM 

signals is less than half the current | switches of both TH-5/TG units to 
for steady mark signals, the value of the NORM position. 

capacitor C10 must be reduced. If the (3) Set the 4W—2W—TEL switches of 
current reading for dots or alternate both Telegraph Terminal TH-5/TG 

R and Y signal is more than half the to the 2W position. 

reading for marks, the value of capaci- (4) Connect the input of Teletypewriter 
tor C10 must be increased. The method Test Set TS-611/FG to the REC jack 
of selecting the capacitance to use of the TH-5/TG under test. 
for capacitor C10 is described in Db (5) Key the adjusted TH-5/TG transmit- 

below. ting section with a 100-word-per-min- 
b. Discriminator Alinement Procedure. ute test message. If 100-word-per- 

(1) Connect the 2W binding posts of the minute equipment is not available, 

TH-5/TG transmitting section which refer to (7) below. 

has been alined by the preferred pro- (6) Select a capacitor from the list in 

cedure described in paragraph 104 appendix II to be used as capacitor 

to the 2W binding posts of the TH-5- C10. Teletypewriter Test Set TS-— 

/TG under test. 611/FG will show a distortion of less 
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Figure 44. Voltage and frequency curves for the discriminator mark-tuned circuit. 
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than 5 percent when a capacitor of 

proper value is used as capacitor C10. 

(7) If 100-word-per-minute equipment is 

not available ((5) above), use 60- 

word-per-minute equipment and ob- 

tain a 3-percent distortion ((6) 

above). 

110. Receiving Circuit, Alternate Aline- 
ment—Using Signal Generator 

SG-15/PCM 
Note. The alinement of the discriminator mark-tuned 

circuit is critical; therefore check the calibration of the 

signal generator using Frequency Meter FR-67/U. 

a. Connect the signal generator to the fre- 

quency meter, 

b. Adjust the signal generator until a read- 

ing of 1,287 cps is obtained on the frequency 

meter. 

c. Disconnect the frequency meter. 

d. Use a .039-yf and a .043-pf capacitor for 

C14 and C15, respectively. 

e. Connect Multimeter TS—352/U across ca- 

pacitor C23. Set the multimeter on the d-c 

scale. 

f. Connect the signal generator to the 2-W 

binding post of the TH-5/TG. Operate the 

SEND—REC—NORM switch to the NORM 

position and the 4W—-2W—TEL switch to the 

2W position. 

g. The reading on the multimeter scale should 

be zero volts. If it is not, refer to figure 44 to 

determine whether capacitance should be added 

or subtracted. The solid line in figure 44 illus- 

trates the voltage range across capacitor C23 | 

for a range of frequencies when the sum of 

C14 and C15 is exactly .082 »f. The perforated 

lines show the effect of +5-percent tolerance of 

capacitors C14 and C15. ; 

h. Select capacitor C10 of a value which pro- 

duces a reading of zero volts on the multimeter 

(par. 1086 and g above). 

Section V. FINAL TESTING 

111. General 

This section is intended as a guide to be used 

in determining the quality of a repaired Tele- 

graph Terminal TH-5/TG. The minimum test 

requirement outlined in paragraphs 113 through 

117 may be performed by maintenance person- 

nel with adequate test equipment and the nec- 

esary skills. Repaired equipment meeting these 

requirements will furnish uniformly satisfac- 

tory operation. 

112. Test Equipment for Final Testing 

The test equipment used in the alinement of 

the TH-5/TG (par. 102) is used also in the 

final testing. In addition, the following equip- 

ment is required: 

a. Teletypewriter. Any standard type tele- 

typewriter may be used for the operational test. 

b. Bias Meter. The bias meter of Line Unit 

BE-77-C may be used to adjust resistor R60. 

ce. Vacuum-Tube Voltmeter. A vacuum-tube 

voltmeter which has a flat response in the audio 

range is required. Electronic Multimeter TS— 

505/U is suitable for this purpose. 
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d. Output Meter. An output meter which has 

an adequate response to the audio-frequency 

range is required. Decibel Meter ME-—22/PCM 

may be used; however, an output meter that can 

measure —60 dbm (decibels referred to 1 milli- 

watt in 600 ohms) is more desirable. The low 

range of the output meter eliminates the neces- 

sity of computing the carrier leakage. 

113. Power Supply Circuit Test 

To test the plate voltage supply, proceed as 

follows: 

a. Operate the 4W—2W—TEL switch to 

either the 4W or 2W position. 

b. Operate the SEND—REC—NORM switch 

to the NORM position. 

c. Connect Multimeter TS-352/U to REC 

jack of the TH-5/TG. 

d. The milliammeter scale of the multimeter 

should indicate a current flow of approximately 

20 ma. 

114. Transmitting Circuit Tests 

a. Carrier Suppression Circuit Tests. To test 
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the carrier suppression circuit, proceed as fol- 

lows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

Operate the 4W—2W—TEL switch to 

the 2W position. 

Connect Decibel Meter ME-22/PCM 

to the 2W line binding posts. 

Insert a dummy plug into one of the 

SEND jacks. 

The reading on the decibel meter 

should be 0 dbm +2 db. 

Remove the dummy plug from the 

SEND jack. The reading on the deci- 

bel. meter should remain at 0 dbm 

+2 db for about 3 seconds, depending 

on the time delay of the suppression 

circuit. At the end of this interval, 

the db should show no signal reading. 

Operate the 4W—2W—TEL switch to 

the 4W position. 

Connect the decibel meter to the 

4W—S binding posts. 

Insert the dummy plug into one of the 

SEND jacks. 

The reading on the decibel meter 

should be 0 dbm +2 db. 

Remove the dummy plug from the 

SEND jack. The reading on the deci- 

bel meter should remain at 0 dbm =2 

db for approximately 3 seconds. 

b. Carrier Leakage Test, Carrier Suppres- 

sion Circuit. To test for carrier leakage in the 

carrier suppression circuit, proceed as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

Insert the dummy plug into one of the 

SEND jacks. 

Connect Electronic Multimeter TS— 

505/U to the 2W line binding posts. 

Shunt the 2W line binding posts with 

a 600-ohm resistor. 

Remove the dummy plug from the 

SEND jack. 

Allow at least 3 seconds for the sup- 

pression circuit to remove the carrier 

signal from the line, and then read the 

meter. The value of the carrier leakage 

should not be greater than —60 dbm. 

c. Oscillator Frequency Test. To test the fre- 

quency of the transmitting circuit, proceed as 

outlined in paragraph 104. 
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d. Transmitting Circuit Output Level Test. 

To test the transmitting circuit output level, 

proceed as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 
(6) 

(7) 

(8) 

(9 — 

Operate the 4W—2W—TEL switch to 

the 2W position. 

Operate the SEND—REC—NORM 

switch to the NORM position. 

Plug Multimeter TS-—352/U into the 

REC jacks. 

Insert a dummy (open) plug into one 

of the SEND jacks. 

The meter reading should be zero (0). 

Remove the dummy plug from the 

SEND jack. 

The reading of the meter should be 

20 ma. 

If the meter reading is zero when the 

dummy plug is inserted and 20 ma 

when the dummy plug is removed, the 

transmitting and receiving circuits 

will respond to mark and space signals. 

To check the 2W home copy circuit, 

operate the 4W—2W—TEL switch to 

the 2W position and perform the steps 

given in (1) through (8) above. To 

check the 4W home copy circuit, oper- 

ate the 4W—2W—TEL switch to the 

4W position and perform the steps 

given in (1) through (8) above. 

e. Time-Delay Circuit Test. To test the time- 

delay circuit, proceed as follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

Connect the output of Distortion Test 

set TS-—383/GG to Line Unit BE= 

TIC: 

Adjust the bias to read zero on the 

line unit. 

Disconnect the distortion test set from 

the line unit. 

Connect the distortion test set to one 

of the SEND jacks of theeTH-5/TG 

under test. 

Connect a second TH-5/TG (one that 

is known to be in excellent working 

condition) in series with Line Unit 

BE-77-C. Connect this arrangement 

across the output of the TH-5/TG 

that is under test. The TH-5/TG is 

used in series with the line unit to sup- 

ply the line unit with a d-c input. 
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(6) Adjust resistor (potentiometer) R60 

to obtain 0 bias +3 percent on the line 

unit. 

115. Receiving Circuit Tests 

a. Threshold Circuit Check. To test the 

threshold circuit, proceed as follows: 

(1) Connect Attenuator TS—402/U_be- 

tween the TH-5/TG under test and a 

second TH-5/TG. 

(2) Connect a teletypewriter to each TH- 

57 EGs 

(3) Transmit a test message. 

(4) Use the attenuator to add attenuation 

until the receiving teletypewriter no 

longer receives correct copy. The neon 

lamp should light when the inserted 

attenuation reduces the signal to a 

level below —45 dbm. 

b. Receiving Circuit Checks. To test the re- 

ceiving circuit, proceed as outlined in para- 

graphs 108 and 109. 

116. Input-Output and Ringing Circuit 
Tests 

The input-output and ringing circuits may 

be tested while performing an over-all circuit 
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test. Refer to paragraph 117 for the method of _ 

performing this test. 

117. Operational Test 

a. To test the TH-5/TG for over-all circuit 

operation, proceed as follows: 

(1) Connect a teletypewriter or transmit- 

ter-distributor to one of the SEND 

jacks of the TH-5/TG. 

(2) Connect a receiving teletypewriter tc 

the REC jack. 

(3) Operate the 4W—2W—TEL switch on 

the TH-5/TG to the 2W position. 

(4) Operate the SEND—REC—NORM . 

switch to the NORM position. 

(5) Transmit a test message from the tele- 

typewriter. 

(6) Operate the 4W—2W—TEL switch to 

the 4W position. 

(7) Transmit a test message from the tele- 

typewriter. In either the 2W or the 

AW position of the 4W—2W—TEL 

switch, home copy without errors 

should be obtained. 

b. To test the ringing circuit, connect two 

telegraph terminals (TH-5/TG) in the circuit 

and proceed as outlined in a above. 
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CHAPTER 7 

SHIPMENT AND LIMITED STORAGE 

AND DEMOLITION TO PREVENT ENEMY USE 

Section I. SHIPMENT AND LIMITED STORAGE 

118. Disassembly 

The following instructions are recommended 

as a guide for preparing Telegraph-Telephone 

Terminal AN/TCC-14 for transportation or 

storage. To disassemble the equipment, re- 

verse the procedure for setting up the compo- 

nents (par. 20). 

a. Disconnect the power plugs. 

b. Disconnect all communication wires from 

the binding posts. 

c. Remove the components from Mounting 

MT-791/U. 

Section II. DEMOLITION 

120. Methods of Demolition 

a. Smash. Use sledges, axes, handaxes, pick- 

axes, hammers, crowbars, heavy tools. 

b. Cut. Use axes, handaxes, machetes. 

c. Burn. Use gasoline, kerosene, oil, flame 

throwers, incendiary grenades. 

d. Explode. Use firearms, grenades, TNT. 

e. Dispose. Bury in slit trenches, fox holes, 

other holes. Throw in streams. Scatter. 
Note. Use anything immediately available for de- 

struction of this equipment. 

121. Destruction of Components 

When ordered by your commander, destroy 

AGO 3243A 

119. Repacking for Shipment or Limited 
Storage 

a. The exact procedure for repacking for 

shipment or limited storage depends on the 

material available and the conditions under 

which the equipment is to be shipped or stored. 

Reverse the instructions given in paragraph 19. 

b. Whenever practicable, place a dehydrating 

agent, such as silica gel, inside the packing case. 

Protect the case with a waterproof paper bar- 

rier. Seal the seams of the paper with water- 

proof sealing compound or tape. 

TO PREVENT ENEMY USE 

all equipment to prevent its being used or saly- 

aged by the enemy. 

a. Smash (par. 120a) the controls, tubes, 

coils, switches, capacitors, transformers, and 

headsets. 

b. Cut (par. 

wiring. 

120b) cords, headsets, and 

c. Burn (par. 120c) cords, resistors, capaci- 

tors, coils, wiring, and technical manuals. 

d. Bury or scatter (par. 120e) .all of the 

above parts after they have been rendered use- 

less. 

e. Destroy Everything. 
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APPENDIX | 

REFERENCES 

Note. For availability of items listed, check SR 310-20-3 for field manuals. Check SR 310-20-4 for technical 

manuals, technical bulletins, and supply bulletins. Check SR 310-20-5 for Army regulations and special regulations. 

1. Regulations 

a. Army. 

AR 380-5 

AR 750-5 

b. Special. 

SR 310—20-3 

SR 310-20-4 

SR 310-20-5 

SR 700—45-5 

SR 745—45-5 

AFR 71-4 

Military Security (Safeguarding Military Information). 

Maintenance of Supplies and Equipment (Maintenance Responsibilities 

and Shop Operation). 

Index of Training Publications (Field Manuals, Training Circulars, 

Firing Tables and Charts, Army Training Programs, Army Training 

Tests, Graphic Training Aids, Joint Army-Navy Air Force Publica- 

tions, Combined Communications Board Publications and Allied Com- 

munications Publications). 

Index of Technical Manuals, Technical Regulations, Technical Bulletins, 

Supply Bulletins, Lubrication Orders, Modification Work Orders, Tables 

of Organization and Equipment, Reduction Tables, Tables of Allow- 

ances, Tables of Organization, and Tables of Equipment. 

Index of Administrative Publications (Army Regulations, Special Regu- 

lations, Joint Army-Air Force Adjustment Regulations, General Orders, 

Bulletins, Circulars, Commercial Traffic Bulletins, Army Procurement 

Circulars, Department of the Army Pamphlets, and ASF Manuals). 

Unsatisfactory Equipment Report (Reports Control Symbol CSGLD- 

247). 

Report of Damaged or Improper Shipment (Reports Control Symbols 

CSGLD-66 (Army), and AF—MC-U2 (Air Force) ). 

2. Supply Publications 

SB 11-47 Preparation and Submission of Requisitions for Signal Corps Supplies. 

3. Technical Manuals on Auxiliary Equipment and Test Equipment 

TM 11-359 

TM 11-2039 

TM 11-2044 

TM 11-2137 

TM 11-2217 

TM 11-2513 
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Line Unit BE-77, BE-77-A, BE-77-B, & BE-77-C. 

Audio Oscillators TS-379/U, TS—379A/U, and TS-379B/U. 

Attenuators TS—402/U and TS-—402A/U. 

Telegraph-Telephone Signal Converter TA-182/U. 

Distortion Test Set TS—383/GG and TS-383A/GG. 

Test Sets I-193—A, I-193—B, and I-193-C. 
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TM 11-2526 

TM 11-2627 

TM 11-2634 

TM 11-2667 

TM 11-5511 

TM 11-5527 

Oscilloscope BC—1060-—A. 

Tube Tester I-177 and I-177-A. 

Impedance Bridges TS—460/U, TS—460A/U and TS-—460B/U. 

Remote Control Equipment RC-—289. 

Electronic Multimeter TS—505/U. 

Multimeter TS-352/0U. 

4. Painting, Preserving, Maintenance, and Lubrication 

TB SIG 18 

TB SIG 66 

TB SIG 72 

TB SIG 75 

TB SIG 123 

TM 9-2851 

5. Decontamination 

TM 3-220 

6. Demolition 

FM 5-25 

Moistureproofing and Fungiproofing Signal Corps Equipment. 

Winter Maintenance of Signal Equipment. 

Tropical Maintenance of Ground Signal Equipment. 

Desert Maintenance of Ground Signal Equipment. 

Preventive Maintenance Practices for Ground Signal Equipment. 

Painting Instructions for Field Use. 

Decontamination. 

Explosives and Demolitions. 

7. Packaging and Packing Information 

a. Military (JAN) Specifications. 

JAN-D-169 (4) 
JAN-P-100 
JAN-P-106A 

JAN-P-116 (2) 

J AN—P-125 (1) 

JAN-P-131 (3) 

Desiccants (Activated). 

Packaging and Packing for Overseas Shipment—General. Specification. 

Packaging and Packing for Overseas Shipment—Boxes; Wood, Nailed 

(For weight of contents not in excess of 1,000 pounds). 

Packaging and Packing for Overseas Shipment—Preservation, Methods 

of. 

Packaging and Packing for Overseas Shipment—Barrier-Materials, 

Waterproof, Flexible. 

Barrier-Material; Moisture-Vaporproof, Flexible. 

b. U.S. Army Specification. 

100-2E Marking Shipments by Contractors, Standard Specifications, 

c. Signal Corps Instructions. 

720-7 

726-15 

standard-Pack. 

Marking of Interior Containers (for Signal Corps Equipment). 

8. Other Publications 

NAV SHIPS 

TB SIG 219 

TM 11-453 

TM 11-455 

TM 11-483 
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Teletypewriter Test Set TS-—611/FG. 

Operation of Signal Equipment at Low Temperatures. 

Shop Work. 

Radio Fundamentals. 

Suppression of Radio Noises. 

69 



S
e
 

S
e
 
o
e
 

e
e
 

‘O09F0 

“d900 

‘posn 

JON—DLVPO 

“V9r0 

‘raqy 

Ajddns 

‘090 

IaMOg—ALPO 

‘VLVO 

‘O9K0 

‘A900 

“V9FD 

“MOPA 

00S 

‘a90 

cp-Zl 

ads 

‘Sutdnoseq—O90 

‘G90 

“V9D 

| 
fyoas 

tod 

J” 

ZT 

“qoas 

g 
foryATorpeTa 

:pexy 

“YOLIOVdVO 

‘V9 

o8s-rads 

‘Loyloedvs 

Surypoolg 

“MOPA 

OOF 

$%0S* 

Ip 

‘toded 

:poexy 

‘YOLIOVdAVO 

0) 

‘stoploedes 

sulyoyew-souvpedwy—Ffp 

‘ZO 

GO 

‘VO 

ST8-00SV 

ds 

‘royordes 

Surporg—so 

‘TO 

|*MopA 

OOF 

£%08F 

F7” 

000‘00G 

‘teded 

:pexy 

“YOLIOVdAVO 

‘BO 

‘TO 

‘yuowuldinba 

0} 

soul, 

1aMmod 

8Z'S-RIOSAT 

| 
Wory 

Tomod 

d-* 

a[d40-09 

‘4[OA-GTT 

SPNPUCD 

| ‘DMV 

OS# 

Spuerys 

OT 

‘puod 

g 
*[BOL1}0aT0 

:damod 

“ATAVO 

TVOESZP 

‘[BUsIS 

][8d 

s[QIpne 

SoplActq 

‘sdo 

QZ 

‘A 

ZP-G'B 

f0B 

:[eUsIS 

“YAZZNA 

I 

“ON 

4904S 

Sd10H 

[BUSIS 

qaed 

jo 

uoljouny 

uOoI}dI1Osep 

pus 

yared 

Jo 

owen 

Joquids 

Foy 

D1L/S-HL 

jours 

ydosbajal 

°Z 

“LETZ-1Il 

WL 

Ul 

peurezuoo 

st 

/Z8I-VL 

tey4eAu0D 

[eUusis 

auoydelay-ydersefay, 

1oJ 

sjred 

Fo 

v[qe} 

UOr}BOYIQUep! 

oY], 

» 

MOT} 

VOLUN 

WUD 

ydeirsejo} 

pue 

suoydee} 

Snoouey[NUIS 

MOT 

(‘sqrted 

Loz 

26-6681ZE 

| 
-[@ 

0} 

s[eusis 

Jo 

uoljearedes 

pueq 

soplaorg 

| 
jt 

dde 

“¢ 

‘red 

00S) 

‘Q./86-A 

[Beltpolq 

‘A[quiessy 

1eql 

- 

‘Aouonberlf 

Sulpeusis 

@Zz‘T 

10 

sdo 

009‘T 

Z8I-0GEA 

PF 
| 
TeyyIe 

0} 

sTeusIs 

suLsult 

sdd-9g% 

S}1eAu0D 

*.A/Z8I-WL 

tewoauog 

[eusig 

ouoydofey-ydersejay, 

‘Jou 

-uvyo 

Aduenbedj-9010A 

B 
1AAO 

UOISSTUSUBIY 

OF 

S[VUSIS 

Jol11ed 

peyejnpow 

AduenboszJ 

(‘sqred 

G-—G68SVPF 

| 
WIS 

0JUL 

sastnd 

1oqlIModAyo[o} 

9-p 

SosuBYH 

| 
OF 

TT 

dde 

‘% 

‘ted 

909) 

‘)L/G-HL 

[eulusey 

ydessojoy, 

“ON 

4904S 

SULOD 

[BUSIS 

yaed 

Jo 

uoljuny 

uoIydiaosop 

pues 

yied 

Jo 

owen 

[OquiAS 

Joy 

(€--S6E8ZTVb 
“ON 

4209S 
D 

51S) 
F
I
-
D
D
L
/
N
V
 

[Pulwuey 
ouoydajey-ydoibejo) 

*| 

"
T
-
D
I
S
 
fo 

onsst 
4soze] 

9y} 
a
s
 

‘sorezeD 
A
j
d
d
n
g
 
A
u
a
y
 

ay} 
Fo 

q
u
e
u
y
r
e
d
e
g
 

ay} 
JO 

UOIZI0g 
[BUsIg 

ey} 
UL 

ssorezeo 
Ajddns 

o[qe[ieae 
JO 

xepul 
ue 

ION 
“
P
I
-
D
D
.
L
/
N
V
 

8 
P
L
 
O
I
S
 

Sf 
[
e
n
u
v
U
 

STY} 
UL 

poteAod 
q
u
o
u
d
i
n
b
e
 

oy} 
0} 

efqeoijdde 
s
o
p
e
z
e
D
 
A
j
d
d
n
g
 
A
u
a
r
y
 
ey} 

jo 
q
u
e
w
j
r
e
d
e
q
 

e
y
,
 

‘siseq 
A
[
d
d
n
s
 

pozizoyjyne 
stoyjzoue 

10 
‘[el1eyeUr 

a
[
q
e
p
u
e
d
 xo
 Jo 

s
a
d
u
e
M
O
T
[
e
 

FO 
4ST] 

‘OT 
D
I
S
 
“OI-8-L 

D
I
S
 

‘8 
B
L
 
D
I
S
 
‘
W
/
L
 
‘
a
9
O
/
L
 
W
e
d
s
 

@ 
S@ 

o
n
s
 

‘SISeq 
pozIIOYINE 

US 
9919 

4SNUI 
SUOTPISINDEY 

“
W
o
z
 

oY} 
S
U
T
U
O
T
}
S
I
N
b
o
r
 
O
F
 
SISeq 

J
U
S
L
O
G
N
S
 

Jou 
St 

a[qez 
SITY} 

UL 
Pozst] 

ST 
jared 

@ 
7VBY} 

O
B
J
 

OUT, 
“970N 

S
O
 

—
—
—
 

S
L
U
V
d
 

JO 
J
1
9
V
L
 
N
O
I
L
V
O
I
S
I
L
N
I
G
!
 

Il 
X
I
Q
G
N
A
d
d
V
 

AGO 3243A 
70 



‘seo 
pue 

LLO'898PZZ 
|
 9A0d 

Ud9MJoq 
[BAS 

J
o
O
I
d
U
O
I
S
I
O
W
W
 

SEeprIAcIg 

G
T
O
9
Z
Z
E
 

‘
g
o
I
A
e
p
 

A
j
o
T
e
S
 
J
U
I
T
I
N
I
L
O
A
O
 

GT 
9
T
-
0
T
8
8
Z
9
 

‘asvd 
UL 

SISSByo 
p
u
s
 

j
o
u
v
d
 

suUIejoY 

LOLIZ9I 
‘plod 

t
a
M
o
d
 

90-8 
10F 

sni[d 
L
o
y
U
U
O
H
 

O
L
-
G
T
a
d
é
 

‘1ey,y 
Ajddns 

1
a
m
o
g
 

e
g
e
-
T
a
d
s
 

‘queqjsuod 
oul} 

uOoTssetddns 
s
o
l
1
1
e
D
 

8
6
0
T
-
0
0
T
V
G
E
 

‘A8A 
oqny 

toy 
ssedAq 

opoyyeD 

G
V
I
T
S
O
G
H
E
 

“SUICBYS 
W
L
O
F
O
A
C
M
 

| 

9
6
G
-
0
G
9
¢
V
 
G
E
 

‘
6
A
 

o
q
n
y
 
L
o
y
 
s
s
e
d
A
q
 
s
p
o
y
y
e
p
 

‘suiun} 
A
o
u
o
e
n
b
e
s
y
 
v
o
v
d
s
 

107¥][19SO 

G
V
G
C
I
G
E
M
E
 

‘suiun} 
Aouonborzy 

voeds 
107 ¥8]]10SO 

‘qINdIID 
Psun} 

104B][LOSO 

GVGC80V 
AE 

‘YINdIID 
Ppouny 

107B][19SO 

T
é
-
0
L
6
6
d
6
 

‘yINdILD 
PouNn} 

1
0
4
B
]
[
T
O
S
O
 

L
T
-
A
S
P
0
6
d
E
 

‘SUIUNY 
10}B][LIISO 

*
U
B
y
I
S
U
O
D
 

aul} 
yimor1o 

Avjeq—ePro 
‘ZrO 

‘THO 
‘OVO 

‘LOY[Y 
L
O
P
V
U
I
W
L
L
O
S
I
—
T
Z
D
 

‘0ZO 
*LoTqnop 

ZPSOTSEME 
|
 2SezJOA 

LoyBUTWLIOSIG—6TD 
‘“8TO 

‘LTO 
‘9TO 

G
V
S
E
V
T
I
O
M
E
 

‘SUIUN} 
IOJBUIWILIOSIp 

s
o
e
d
g
 

G
V
S
6
S
L
O
M
E
 

*SULUN} 
1
O
V
B
U
I
W
I
L
O
S
I
p
 

voeVdg 

G
V
S
O
G
I
G
M
E
 

“
S
U
I
U
N
}
 
L
O
P
V
U
I
W
L
I
O
S
I
P
 
Y
L
B
A
 

‘
S
U
L
U
N
}
 

I
O
J
V
U
L
W
I
L
I
O
S
I
P
 

YAIVI, 

*
S
U
I
U
N
}
 

L
O
F
V
U
I
W
I
L
I
O
S
I
P
 
Y
A
]
,
 

‘JINDIID 
p
o
u
n
y
 
1
0
7
¥
B
I
[
I
9
S
O
—
T
E
O
 

‘LoyloVdvd 
SBUIYIO[TC 

9
-
Q
—
8
Z
O
 

‘TL 

loultoysuedy 

Jo 

Areulaid 

yind119 

poun,—LZD 

"LOYY JINIALD ploysetyL—IZO ‘ZO 

"1o4[Y 

LOYVUIWILLOSI—EZO 

‘BBO 

‘suljdnod 

ployse.ypt—é6oO 

“duljdn0y—6ZO 

‘ZO 

“80 

‘LO 

G
V
E
S
E
I
G
M
E
 

LOS-OLVE 

*
[
B
o
s
 

o
S
s
B
o
 

> 
L
A
M
S
V
Y
D
 

: 
‘A
 

0G
Z 

‘d
ur

e 
Y
T
 

:a
sp
ia
yr
es
 

‘
A
S
N
 

‘yooj-sulids “WHNALSVA 

‘gem 
quos 

Z 
:.6nid 

“
Y
O
L
O
A
N
N
O
O
 

‘
W
O
S
T
O
T
S
H
O
 

edsy 

N
V
E
 

{Mopa 
0gz 

fF” 
GT 

‘arjAjorjojo 
:pexy 

‘
Y
O
L
I
Q
V
d
V
O
 

"MOPA 
00% 

* W
O
L
F
 

F" 
OT 

:aoded 
:poxy 

“
Y
O
L
I
O
V
A
V
O
 

“MOPA 
OOF 

*
%
0
6
F
 
F
”
 

OO0O‘OOT 
‘teded 

:poxy 
‘
Y
O
L
I
O
V
d
W
O
 

“CTITSGOZINO 
2d44 

N
V
E
 

‘mopA 
00G 

£
%
G
 

Fr” 
OTg 

f
e
o
 

:poxy 
“
Y
O
L
I
O
V
A
V
O
 

“MOpA 
OOF 

£
%
0
S
 

J
”
 
000'0SS 

‘toded 
:poxy 

‘
Y
O
L
I
O
V
d
V
O
 

(‘dde 
sty} 

jo 
7 

‘aed 
90g) 

“
Y
O
L
I
O
V
d
V
O
 

“£Z2Z9ASEWO 
9d44 

N
V
E
 

fMOPA 
00G 

*
%
G
F
 

FJ” 
Qosg 

sBvorm 
spexy 

“
Y
O
L
I
O
V
d
V
O
 

(‘dde 
sty 

Jo 
7 

‘ted 
veg) 

“
Y
O
L
I
O
V
d
V
O
 

“P3Z8SG0PIWO 
9444 

N
V
C
 

‘mopA 
00G 

'
%
G
H
 

J
”
 

00s%‘g 
‘
v
o
l
 

:pexy 
“
Y
O
L
I
O
V
d
V
O
 

"
P
T
L
Z
L
N
S
S
O
O
 

0d44 
N
V
E
 

‘MOpA 
00G 

'
%
G
w
 

Fit 
OLZ 

‘olwesd 
:pexy 

“
Y
O
L
I
O
V
d
V
O
 

‘OSPOTZAD 
0d4} 

N
V
E
 
‘
O
P
A
 

00g 
*"40eS 

a
e
d
 

j
r
”
 

G
P
 

OF 
LZ 

“
q
o
a
s
 

g
 

‘olWieiled 
:
o
[
q
e
l
I
v
a
 
W
I
O
L
I
O
V
d
V
O
 

"
P
S
O
T
a
S
s
W
O
 

9d44 
N
V
E
 

‘mopa 
00f 

£
%
G
F
 

Fr” 
OOO'OT 

‘
B
o
r
 

:pexy 
“
Y
O
L
I
O
V
d
V
O
 

"eSsrpaT9WMO 
edé4y 

N
V
&
 

fMopa 
009 

$
%
G
 

Fi” 
Qoo'Sy 

‘Boru 
:pexy 

“
Y
O
L
I
O
V
d
V
O
 

"eS6EQTOWNO 
2d44 

N
V
E
 

‘mopA 
009 

$%GeF 
Fr” 

0006s 
‘
v
o
l
 

:pexy 
“
Y
O
L
I
O
V
d
V
O
 

"eg0Zad9SWO 
2d47 

N
V
E
 

fmopA 
009 

$
%
G
 

Fi” 
Q
O
S
 

: B
o
t
 

:pexy 
“
Y
O
L
I
O
V
d
V
O
 

"esseao9sWO 
edéy 

N
V
E
 

‘mopaA 
009 

$
%
G
 

J
”
 

00O'SS 
‘
B
o
r
 

:pexyY 
“
Y
O
L
I
O
V
d
V
O
 

(‘dde 
styj3 

jo 
p 

‘aed 
008) 

“
Y
O
L
I
O
V
d
V
O
 

"MopA 
009 

§
%
0
S
 

F"7 
QOOOT 

‘toded 
:poxy 

“
Y
O
L
I
O
V
d
V
O
 

ul 

87
0 

54
0)
 

V
O
 68

) 

88
) 

LE
O 

98
) 

Gg
) 

VE
O 

88
) 

“2
80
 

080 

8h0 

‘ZrO 

‘TPO 

‘OPO 

‘TZ 

‘020 

“6LO ‘8TO 

‘LTO 

‘9TO ST
O 

VI
O 

a 
FO
) TI

D 

0T
O 

TSO ‘620 

teAgy 

RaS) 

‘930 

‘GZO 

“PEO 

eo 

Cen 

oe 

cera O 

OLPO 

‘qLVO 

‘VLVO 

71 AGO 3243A 



“
V
Z
A
 

0qny 
tof 

s
u
r
l
y
]
 
J
U
o
T
I
N
D
 
p
l
t
j
—
s
T
a
 

‘
L
E
M
 
‘
O
S
 

"
A
T
A
 

9qny} 
Log 

S
u
r
]
 

U
S
L
I
N
D
 
P
l
t
H
—
E
T
a
 

"
M
p
e
s
 

C
O
Z
O
U
 
4
 

N
V
E
 

“
e
e
u
 
“
8
T
U
 

M
P
p
e
c
n
 
A
O
Z
O
U
E
 

“
V
I
A
 

0qn} 
toy 

s
u
r
l
y
,
 

y
U
e
t
I
N
d
 
P
l
 say 

{
M
 
%
 
$
%
O
T
H
 
S
M
Y
O
 

000‘'0LS 
S
U
o
r
p
s
o
d
u
i
o
o
 

: p
o
x
y
 
‘
U
O
L
S
I
S
A
Y
 

“
S
T
U
 
‘8a 

“
1
0
9
e
N
U
s
}
4
e
 

.
1
0
}
B
[
[
1
O
S
O
—
E
P
 

‘LOY 
LOYVUIWLIOSI—ZBou 

‘TL 
s
u
r
p
u
r
a
 

“
M
p
L
p
a
g
o
z
o
u
 

4
4
4
 
N
V
C
 

S
v
a
 

M
P
p
l
p
a
g
d
o
z
o
u
s
 

A
r
e
p
u
o
o
e
s
 

Jo 
S
u
l
y
o
y
e
u
t
 

s
o
u
v
s
p
o
d
w
y
—
p
y
 
|
 +
 
%
 
$
%
H
O
T
F
 
S
W
Y
O
 

NO0O‘OLF 
‘worztsoduios 

: p
o
x
y
 
‘
A
O
L
S
I
S
H
Y
 

‘
S
o
u
 
‘LY 

“fIz9aqozoU 
9d47 

NVE 

£
[
T
Z
2
9
T
A
H
O
Z
O
U
E
 

“
S
u
r
y
o
j
e
u
 
s
o
u
e
p
o
d
w
y
 

|+M 
%
 

+
%
g
G
+
 

SwYyO 
029 

‘uolpisoduios 
:
p
e
x
y
 

“
‘
Y
O
L
S
I
S
A
Y
 

9
4
 

; 
“cTzsagozou 

od4y 
NVC 

£
T
2
8
H
A
0
d
O
U
E
 

“
s
u
r
y
o
j
e
u
 
e
o
u
v
p
o
d
u
y
 

|*M 
%
 
+
%
G
 

SUYyO 
0Z8 

‘
u
o
r
y
i
s
o
d
w
o
s
 

:
p
e
x
¥
 
“
Y
O
L
S
I
S
H
Y
 

revel 

“
M
L
O
T
A
G
O
Z
O
U
 

9444 
N
V
C
 

G
u
 
‘bu 

MLOTALALOZOUE 
-Suryoyeut 

oouepedwy 
|{M 

% 
£%OTF 

suryo 
OOT 

‘uopisoduos 
:pexy 

“
Y
O
L
S
I
S
A
Y
 

‘Cu 
TY 

G
E
e
-
V
 
6
6
4
L
Z
G
 

‘
U
M
O
P
-
S
U
I
L
 

S
U
L
I
N
P
 

S
U
I
[
G
B
S
I
P
 

J
e
A
T
O
D
E
Y
 

‘sdo 
0g 

‘A 
L 

foB8 
s
o
a
n
z
e
u
s
e
 
“
A
V
I
A
 

I
M
 

‘20UBYSISOL 
9-p 

6
7
-
E
L
G
D
E
 

‘UINjeI 
d-p 

ouryT 
|
 %
O
T
 

SuUyO 
QOT 

‘eouezyonpul 
B
/
O
 
Y
 
P'S 

“
J
S
 

T 
‘
H
O
L
O
V
A
A
 

1841 

9a 
‘GA 

‘SUIIIM 
LOT 

T
H
 
‘SH 

6
2
-
I
P
L
Z
E
 
|
 SyUlod-a1} 

[Vol1pooTo 
p
u
v
 
[
V
O
I
U
B
Y
D
S
U
 
e
p
l
A
o
I
g
 

‘surpulg 
‘
L
S
O
d
 

Cet 
E
G
 

‘yIndI10 
JUsoel[pe 

p
u
e
 

soporpesje 
d
u
e
,
 

u
s
e
m
z
o
q
 

UuorlzZeuU0d 

O
&
Z
-
1
6
6
S
Z
Z
 
|
 [BeltjoaTo 

s
e
p
t
a
o
i
d
 
p
u
e
 

dure] 
M
o
r
s
 
s
y
z
o
d
d
n
g
 

‘
s
u
e
y
/
M
 

:403BvoIpul 
“
T
H
O
T
T
 

"U0T}OB 

€
Z
-
8
1
6
9
Z
9
 
|
 SU
L
I
O
[
-
S
U
L
I
d
S
 
Y
I
M
 

O
S
B
 

0} 
T
A
O
)
 

S
o
y
o
e
z
}
V
 

*loueysey 
“
‘
H
O
L
V
I
 

“‘yMo110 
q
u
e
o
e
(
p
e
 
p
u
e
 
J
U
S
T
 

-e[y 
dure, 

u
s
e
m
j
o
q
 

uUolzyoUUOD 
[BOILJ9TO 

P
-
G
E
E
8
Z
9
 
|
 Septaorid 

p
u
e
 

duel, 
J
U
s
o
s
o
p
u
B
o
U
l
 

s
y
t
o
d
d
n
g
 

‘
I
H
C
 
I
O
H
d
N
V
!
I
 

‘doaip 

G
-
8
8
8
G
7
Z
z
 
|
 0d
B
I
[
0
A
 
J
U
B
I
S
U
O
D
 
P
U
B
 
[
B
U
G
I
S
 
[@NSIA 

S
e
p
l
A
o
r
g
 

‘uoou 
‘op 

A 
Gy, 

‘Mm 
8
%
 

: M
O
T
s
 
“
G
W
V
'
T
 

L
a
 

*
1
0
}
8
1
0
U
0
.
3
 

9-0189Z9 
|
 SuIsula 

o1ye4s 
opoAo-QZ 

Joy 
duel 

4sev[[e_ 
“
d
e
 

(go 
‘M 

9 
‘A 

GZI-GIT 
:yueosepuvoul 

‘qW 
VT 

‘syyeys 
[O1JU0D 

LOZ 
XOpUL 

L
P
'
O
S
L
G
Z
Z
 
|
 [@NSIA 

p
u
e
 

o
s
e
q
j
U
B
A
p
R
 

[
B
O
T
U
B
Y
O
O
U
 

S
e
p
l
A
o
t
g
 

‘punot 
‘
p
o
y
t
p
o
m
 
:
q
O
N
M
 

‘YdJIMS 
U
t
n
j
e
t
 

s
u
t
i
d
s
 

0
G
-
I
Z
8
E
Z
z
 
|
 a7
e
t
e
d
o
 

04 
v
s
v
j
J
U
B
A
P
R
 

[
B
O
T
U
B
Y
D
O
U
L
 

S
O
p
l
A
o
l
d
 

| 
‘
p
o
d
e
y
s
 

i
v
o
d
 

:
q
O
N
™
M
 

‘syoel 
qndut 

jinoa1o 
s
u
r
y
z
t
u
s
u
e
l
y
—
e
r
 

‘Ze 
er 

6
8
-
V
 
8
6
9
9
2
2
 

‘yoel 
g
n
d
y
n
o
 

yindi19 
B
u
l
A
l
e
o
o
y
—
T
 

*
6
8
0
-
£
£
 
2
d
4
1
 
N
V
E
 

‘snI{d 
JUOD 

Z 
IOF 

:
a
u
o
y
d
o
o
}
 
“
Y
O
V
 £
 

A
E
 
Aap 

‘qIndi19 
J
u
s
o
e
l
p
e
 

p
u
e
 

Yul] 
esny 

U
s
e
M
 
o
q
 
U
O
l
P
e
U
U
O
D
 

[BdIIT} 
P 

6° Z
P
-
Z
8
S
E
Z
E
 
|
 -d0]9 

S
e
p
t
A
o
i
d
 

p
u
e
 

osnf 
asplszp1Vd 

s
j
a
o
d
d
n
g
 

‘ad Ay 
ysod 

tojoRaryxo 
:osny 

“
Y
G
T
I
O
H
 

T
-
G
9
8
V
Z
9
 

“
s
u
l
y
s
n
g
 

s
u
l
z
e
n
s
u
l
 

p
u
e
 

jJoljot 
UTBAYS 

‘ajqeo 
Fo 

vip 
x
e
w
 

g
g
g
’
 

: L
H
N
N
W
O
U
D
 

‘gndut 
d
u
e
 

ag’ 
‘ohd 

Og 
‘sua 

A 
Gg 

:4yndyno 
dure 

G
9
0
 

‘Op 
A 

OTT 
: peeves 

S
I
E
C
A
P
 

‘sasodand 
SutSura 

10g 
sdo 

og 
satpddng |

 Ajjeoryoustoy 
fadA} 

1ozeaqia 
:Suisuit 

0172418 
‘
Y
O
L
V
A
A
N
A
D
 

8
H
 

“
O
N
 
49048 

S
A
L
0
H
 
[
B
U
B
I
S
 

q
a
e
d
 
Jo 

u
o
r
o
u
n
y
 

u
o
I
}
d
I
1
o
s
a
p
 
p
u
w
 

jared 
Jo 

a
W
e
N
 

[OQUIAS 
J
o
u
 

AGO 3243A 
72 



L
r
O
T
H
a
0
d
0
 es
 

L
6
6
8
H
 

A0
60

 
UE
 

M
G
O
T
H
A
O
G
O
N
E
 

L
[
V
I
T
H
A
O
Z
O
U
E
 

M
d
9
G
S
H
A
0
c
O
U
E
 

C
E
T
6
H
A
O
Z
O
U
E
 

&
V
E
-
O
L
9
9
Z
E
 

C
V
E
I
A
A
O
G
O
U
E
 

M
E
S
s
H
a
0
c
o
U
s
 

M
P
O
T
H
a
O
c
O
U
E
 

Mc0OTHAOcO aE MpISH AOGOUE MECCA AOZOUE 

M
V
S
E
T
A
O
s
O
U
s
 

M
6
8
I
T
A
O
G
O
U
E
 

“GGA 
09ny 

fof 
selq 

a
p
o
y
o
 

isa 

“
V
L
A
 
q
n
}
 

Lof 
Seid 

epoujyepo— 
Gea 

"V
LA

 
eq

n}
 

Io
F 

se
Iq

 
ep

oy
ye

D 

"V
LA
 

eq
n}

 
to

f 
pe
o]
 

o7
e[

q 

‘P
RO

 
TO

YI
ZE

I 
JI

Nd
II

D 
pr
oy
se
ry
y,
 

“A
GA
 

9q
n}
 

O
F
 

SV
Iq

 
ep

oy
ze

H 

‘u
oI

yV
to

do
O 

d
1
I
M
-
Z
 

1O
F 

Y
o
Y
 

s
d
u
e
p
o
d
u
y
T
 

‘
S
U
I
P
I
U
]
 

J
U
a
T
I
N
D
 

yn
dj

no
O 

“
A
T
T
A
 

9q
n}

 
10
F 

pB
vo
l 

0
4
¥
[
G
—
T
8
y
 

“
V
I
T
A
 

9q
0}
 

10
f 

pB
ol

 
04
8,
 

q
—
G
L
y
 

U
O
L
}
R
 

-1
ad

o 
[V

W4
1o

uU
 

{
Z
A
 

eq
n}
 

LO
Z 

Ye
o,
 

pl
Ig
n—
Pp
»Y
y 

‘p
eo

, 
o
q
e
i
d
 

p
u
e
 

j
u
e
y
s
u
o
d
 

o
u
l
}
 

4I
Nd
II
D 

A
e
j
e
q
—
e
E
g
y
 

‘
8
c
y
 

"G
A 

Oq
N}

 
LO

F 
S
U
I
Z
I
U
N
]
 

J
U
E
L
I
N
D
 

p
l
I
g
—
g
Z
Y
 

“
V
I
T
A
 

9q
n}
 

o
F
 

SB
Iq

 
e
p
o
y
y
e
H
O
—
9
L
Y
 

*
1
0
J
B
N
U
9
}
4
B
 

1
0
4
V
[
[
L
O
S
O
—
F
P
r
y
 

"G
A 

0q
n}
 

O
F
 

su
lz
IW
II
] 

JU
uo

tI
Nn

d 

Pl
us
 

p
u
e
 

do
x[

Y 
A
O
P
V
U
I
U
I
I
I
O
S
I
G
—
e
Z
z
y
 

‘
F
o
y
 

*1
04

[Y
. 

10
PB
UL
WI
LI
OS
I,
 

“
V
G
A
 

9q
N}
 

O
F
 

SB
Iq

 
sp
oy
zy
ey
 

“
A
G
A
 

Eq
n}
 

10
F 

Ye
o]
 

P
l
L
H
—
6
s
u
 

“
V
G
A
 

99
M}

 
10
F 

AB
O]
 

P
I
L
D
—
L
T
Y
 

“
A
T
A
 

q
n
}
 

to
f 

FB
O]
 

P
l
D
—
 

e
t
a
 

"
V
6
A
 

q
n
}
 

Jo
f 

s
u
l
j
d
n
o
s
x
e
g
—
j
P
Y
 

“
G
L
A
 

9q
n}
 

to
y 

s
u
t
j
d
n
o
o
x
o
q
—
9
T
y
 

“
V
I
A
 

0q
n}
 

to
f 

s
u
l
f
d
n
o
v
o
q
—
T
 

T
y
 

‘L
OJ
SI
SO
L 

SU
I}

Vl
LO

ST
—E

eG
yY

 

“
V
T
A
 

9Q
n}
 

LO
Z 

pB
ol
 

04
81

 
G
—
P
e
T
 

‘S
TH
 

‘O
TY
 

“
A
T
A
 

9q
ny
 

to
f 

SB
Iq

 
s
p
o
y
u
z
y
e
O
—
F
l
y
 

“
V
T
A
 

9q
n}

 
to
f 

se
iq

 
o
p
o
y
y
e
p
O
—
é
6
y
 

“
A
T
T
A
 

9q
N}

 
LO
F 

Su
Ip
UN
T]
 

JU
SL

IN
D 

p
l
I
g
—
Z
e
y
 

V
I
T
A
 

9q
n}
 

Lo
y 

S
U
L
}
I
U
]
 

JU
eT
IN
D 

P
l
I
N
—
g
s
L
y
 

“
A
B
A
 

9q
nz
 

1o
F 

SB
Iq
 

P
I
I
N
—
Z
S
L
Y
 

‘T
LY
 

V
o
T
A
 

94
0}
 

1o
F 

Su
rz

IW
I]

 
JU
eL
IN
D 

p
l
I
n
—
g
g
y
 

“
A
L
A
 

G
n
}
 

Lo
f 

SU
IZ

IU
N]

 
JU
SL
IN
D 

p
l
I
g
—
L
E
Y
 

‘L
OY
Y 

FY
No

ay
o 

p
y
o
y
s
e
c
y
L
—
v
s
e
u
 

‘e
su
 

“L
HO
TA
AO
ZO
U 

ed
dy
 

NV
E 

*%
GF
 

Su
Ly
o 

Q0
0‘
DO
T 

‘U
or
}S
od
ut
od
 

:p
ex
y 

“Y
OL
SI
SA
Y "£
Z~
8A
DI
SO
U 

ed
Ay
 

NV
E£
 

§
£
%
G
 

su
ry
o 

00
zg
 

{u
or
yt
so
du
io
s 

:p
ax
y 

‘
Y
O
L
S
I
S
H
Y
 

“M
SO
TA
AO
ZO
U 

ed
dy
 

N
V
E
£
 

6
£
%
0
O
T
 

w
y
o
s
e
w
u
 

T 
‘u
or
ni
so
du
io
s 

:p
ex
y 

‘
Y
O
L
S
I
S
A
Y
 

“£
P9
TA
MO
ZO
A 

dA
} 

NV
E&
 

*
%
G
F
 

Sw
Yy
oO
 

00
0‘
O9
T 

‘U
or
zI
so
du
io
d 

:p
ex
y 

“
Y
O
L
S
I
S
H
Y
 

“M
Z9
GA
AO
SO
U 

od
 

Ay
 

N
V
E
 

£
%
O
L
#
 

s
u
y
o
 

90
9g
 

‘u
or
yI
so
du
io
d 

:p
ex
y 

‘
Y
O
L
S
I
S
A
Y
 

‘£
ET
6A
AL
OZ
OU
 

ed
Ay
 

NV
E£
 

‘
%
S
 

su
ry
o 

90
0‘
T6
 

fu
oT
zI
so
du
io
d 

:p
ex
y 

‘
Y
O
L
S
I
S
A
Y
 

‘%
HG
F 

su
yo

 
QO
QO
‘O
L 

‘
M
M
 

‘P
ex
XY
 

“
W
O
L
S
I
S
H
Y
 

‘£PZ9TAOZOU 

NVE 

$%STF 

swuyo 

090‘0zg 

‘uortsoduos 

:poxy 

‘YOLSISAY 

“
a
s
s
s
a
a
o
z
o
u
 

od
s}
 

N
V
E
 

‘M
 

3
 

F
%
O
I
F
 

su
ry

o 
N
O
S
E
 

‘o
rw
es
sd
 

:p
ex

y 
“
Y
O
L
S
I
S
H
U
Y
 

“
p
o
l
a
 

a
o
s
o
u
 

9d
4y

 
N
V
E
 

‘M
 

%
 

$
%
O
T
F
 

S
U
y
o
 

00
0‘

OO
T 

‘U
or

zI
so

dw
oo

 
:p

ex
y 

‘
Y
O
L
S
I
S
H
U
 

“
M
2
O
T
A
R
O
Z
O
U
 

Ed
dy
 

NV
E£

 
*
%
O
T
F
 

s
w
y
o
 

QO
OT
 

+ Uo
ry
Is
od
wo
o 

:p
ex

y 
‘
Y
O
L
S
I
S
A
Y
 

"
M
p
9
g
t
g
o
z
o
u
 

ed
éA
d 

N
V
E
 

‘M
 

%
 

$
%
O
T
 

S
M
Y
O
 

00
0‘

09
E 

+ Uo
rz
Is
od
uo
s 

:p
ex

y 
‘
Y
O
L
S
I
S
U
U
 

“
M
E
Z
Z
A
G
O
Z
O
U
 

2d
42

 
N
V
E
 

*M
 

%
 

SA
HO
YT
+ 

sw
uy
o 

90
0'
sZ
 

*u
or

yt
so

du
io

s 
: pe
xy
 

“
Y
O
L
S
I
S
A
Y
 

"
M
p
s
s
a
g
o
z
o
u
 

9d
44
 

N
V
E
 

“M
 

3%
 

[
A
O
L
 

sw
yo
 

90
0‘
Os
s 

‘ uo
ry
ts
od
ut
os
 

:p
ex
y 

‘
Y
O
L
S
I
S
A
Y
 

“MZ89Td0ZOU 9d4} NVE 
‘M % [%OT+ suyo 0089 ‘uorptsodutod :pexy ‘YOLSISAY 

To
u 

‘G
éu
 

ve
d 

68
a 

1&
a 

Os
a 

86
a 

Lo
d 

T8
u 

‘G
LU
 PL

Y 
‘
O
u
 
‘B
cu
 

‘9
au
 OL

Y 
‘F
PA
 

“G
ou

 
‘P
ou
 T
u
 

“
0
3
 

61
a 

6o
uL
 

L
b
.
 

c
r
e
 

L
V
 

‘O
TU
 

‘T
IN
 PS

U 
‘S
ou
 
“G
Iu
 

‘O
lY
 PT
Y 

‘
6
 

o8
u 

‘O
ra
T 

Gl
ad
 
‘T
LY
 

‘9
94
 

AGO 3243A 



E
s
 

‘SGSD7EMU 

LOLOIZMUE 
‘rayy 

Ajddns 
ramog 

od&} 
N
V
E
 

$
%
G
F
 

swmyo 
00d 

‘
M
M
 

‘+PeXd 
“
Y
O
L
S
I
S
A
A
 

8
9
 

“
F
Z
O
S
A
A
S
P
O
U
 

eddy 

£
Z
2
0
E
A
A
S
P
O
U
E
 

“VZIA 
eqn} 

Toy 
Yeo, 

PIED 
|
 NVEL 

$
%
G
 

swyo 
0
9
0
 

‘UuorzIsoduIod 
:pexy 

‘
O
L
S
I
S
A
Y
 

LOU 

‘ILA 
q
n
}
 

Loy 
stiq 

o
p
o
y
y
e
O
—
P
s
y
 

“LLY 
“VSIA 

"
E
P
S
S
A
D
O
S
O
U
 

edAy 
P8u 

F
P
Z
S
A
T
O
Z
O
U
E
 
|
 GN
}
 

10F 
Loprarp 

asvqjoa 
sviq 

e
p
o
y
y
w
o
—
a
o
d
 
|
 N
V
L
 
{
H
G
F
 

SuUYyO 
YON‘OSS 

‘Uorpsoduiod 
:pexy 

“
Y
O
L
S
I
S
A
Y
 

‘LLY 
‘
G
O
 

"
P
E
B
T
A
D
O
Z
O
U
 

ed4y 

£
E
8
T
A
A
O
Z
O
U
E
 

“VZLA 
2qn} 

dof 
seiq 

opoyyeQ 
|
 NV
E
 
‘
%
G
 

SuUYO 
000'8T 

‘uorysodwuos 
:pexy 

‘
Y
O
L
S
I
S
A
Y
 

Frou 

: 
"
M
E
L
E
A
A
O
E
O
U
 

edA4 

M
E
L
Z
A
T
O
Z
O
U
E
 
|
 “"AOLA 

S
N
}
 

Lox 
Lopratp 

osvyzoa 
sviq 

epoyzep 
|
 NV
L
 
£
%
N
T
F
 

suyo 
000'LS 

‘uotpyisodwuios 
:pexy 

‘
Y
O
L
S
I
S
H
Y
 

TOU 

“
A
O
T
 

swuyo 
0ood‘Or 

G
I
G
L
V
U
E
 

“JOLA 
oqn} 

o
y
 
Suysn(pe 

seq 
epoyyeg 

|
 ‘yes 

T 
‘eds} 

Yysnaq 
Suyyezor 

‘
M
M
 

‘9[qeIreA 
“
Y
O
L
S
I
S
A
Y
 

094 

"
M
S
Z
T
A
d
o
s
o
U
 

edAy 

V
M
E
Z
I
A
A
O
L
O
U
S
 
|
 “
O
T
A
 
q
n
}
 

LoF 
Loprarp 

osvz]oa 
sviq 

epoyzeD 
|
 N
V
L
 
{
N
T
H
 

swyo 
QQO'ST 

‘Uortsoduios 
:pexy 

“
Y
O
L
S
I
S
A
Y
 

6ou 

“FOTA 
O
G
}
 

LOZ 
SuIzIU] 

JUSTIN 
PII 

—
Z
9
y
 

"
M
G
L
Z
A
D
O
Z
O
U
 

ed Ay 

Y
G
L
Z
A
A
O
Z
O
U
E
 
|
 “VOTA 

040} 
tof 

B
u
r
y
 

yuetins 
p
l
I
p
—
L
E
y
 
|
 NV
E
 
‘
o
T
 

s
w
y
o
s
o
m
 

p°g 
Suolptsodwuos 

:pexy 
“
Y
O
L
S
I
S
A
Y
 

Z9u 
‘LSU 

“
P
S
9
G
A
D
O
Z
O
U
 

OdA4 

r
e
9
G
A
a
g
o
s
o
u
s
 

“VOLTA 
2qn} 

toy 
s¥iq 

opouyeO 
|
 NV
E
 
‘
%
G
 

suyo 
000'9S 

s
m
o
t
y
s
0
d
u
:
 

:pexy 
“
Y
W
O
L
S
I
S
A
Y
 

9G4 

4 
"PSSPAdosoOU 

eddy 

£
E
s
r
a
d
o
s
o
u
U
s
 

“VOLTA 
eqn} 

Jog 
sviq 

p
o
y
 
|
 NV
E
 
*
%
G
 

SuYyo 
000'SP 

‘uoryisoduos 
:pexy 

“
Y
O
L
S
I
S
A
Y
 

GGu 

“pE9GagozoOU 
eddy 

£
E
9
G
A
R
0
Z
O
U
E
 

“TGA 
Oqny 

Log 
svIq 

epoyyeO 
|
 NV
E
 
‘
%
G
F
 

SuUyO 
000‘9G 

‘Uor}SoduIoD 
:pexy 

‘
M
O
L
S
I
S
A
Y
 

oSu 

"
M
P
L
Z
A
D
O
Z
O
U
 

edsy 

M
P
L
E
A
A
O
Z
O
U
E
 

‘VGA 
eqn} 

Tox 
yoeqpeog 

1OyRTTIOSO 
|
 NVEL 

$
%
0
T
 

suyo 
000‘OLS 

*Uortsodutoo 
:pexy 

‘
Y
O
L
S
I
S
A
Y
 

0st 

"
M
I
L
P
A
G
O
Z
O
N
 
d
A
 

M
I
L
P
A
D
O
Z
O
U
E
 

‘seiq 
e
p
o
m
e
g
 
|
 NV
E
 
{
%
0
T
 

swmyo 
OLp 

‘uorpsoduios 
:pexy 

“
Y
O
L
S
I
S
A
Y
 

6ru 

"
M
E
L
P
A
G
O
Z
O
U
 

edAyq 

W
E
L
P
A
G
O
Z
O
U
E
 

“VGA 
8qn} 

IoF 
peor 

o3@[d 
|
 NV
E
 
{
%
O
T
F
 

suYyo 
0OO'LY 

‘Uorztsodutoo 
:pexy 

‘
T
O
L
S
I
S
A
Y
 

SPU 

“
P
P
L
Z
A
D
O
Z
O
N
 

eddy 
08a 

C
P
L
E
A
A
O
Z
O
U
E
 

‘sdaptaip 
o
s
e
q
o
a
 
|
 N
V
 

£
%
g
=
 

SUYO 
Q00‘OLZ 

‘UoTIsodwioo 
:poxy 

“
Y
O
L
S
I
S
H
Y
 

‘6LU 
‘OPH 

“
P
H
Z
T
A
D
O
Z
O
U
 

Pd44 

£
P
Z
T
A
A
O
Z
O
U
E
 

“V8A 
aqn} 

TOF 
S¥Iq 

P
L
N
 
|
 NV
E
 
£
%
G
 

SULYO 
NOO‘OST 

‘UOrZTSodutoo 
:poxy 

‘
T
O
L
S
I
S
A
Y
 

Gru 

"
e
g
O
Z
A
M
O
s
O
U
 

edAq 

£
E
0
C
A
A
O
Z
O
U
E
 

‘Zurypojyeu 
oouepeduy 

|
 N
V
 

£%g=F 
SUYO 

0000S 
‘UoH[sodwos 

:pexy 
“
Y
O
L
S
I
S
A
Y
 

Cru 

“
M
P
s
l
a
a
d
o
z
o
U
 

edAy 

M
P
s
l
A
d
o
z
o
u
E
 

“fdoo 
[woo] 

Loy 
Surpdnog 

|
 NV
E
 
!
%
O
T
F
 

Suyo 
OO‘OST 

‘UorpIsodutoo 
:pexy 

‘
M
O
L
S
I
S
A
Y
 

Tru 

TG-0899Z8 
‘zeqyy 

Ajddns 
tomog 

‘2,G7 
suyo 

0008 
‘
M
M
 

:PexXY 
‘
Y
O
L
S
I
S
H
Y
 

Ora 

"
M
S
9
G
A
T
O
Z
O
U
 

eddy 

W
E
9
G
A
A
O
Z
O
U
E
 

‘seIq 
opoyyeo 

ynod1o 
proyseryL, 

|
 N
V
 E
L
 £
%
0
T
F
 

SwYyoO 
Q0O‘9G 

‘UorpsSodutoo 
:poxy 

‘
M
O
L
S
I
S
A
Y
 

68H 

“
q
u
e
 
S
U
O
D
 

o
u
l
}
 

u
o
t
s
s
e
r
d
d
n
s
 

o
u
0
 
[
—
_
G
s
u
 

"ALA 

eqn} 
“4iMoi1a 

ppoysetyy 
‘seiq 

epoyzyBeO—séey 
"
M
G
Z
Z
A
A
O
Z
O
U
 

2444 
G8u 

M
E
S
e
H
 
H0ZOUE 

‘
T
A
 

oqn} 
oF 

Yeo, 
p
l
u
g
—
o
e
y
 
|
 NV
E
 
£
%
O
T
F
 

suryosour 
yz 

Suory{soduioo 
:pexy 

“
A
O
L
S
I
S
H
Y
 

‘seu 
‘98a 

“ON 
4204S 

S
A
1
0
H
 
[
B
U
S
I
 

qaed 
jo 

u
o
l
j
o
u
n
 yy 

udI}dLAosop 
p
u
v
 

Javed 
Fo 

o
w
e
N
y
 

joquids 
Jou 

AGO 3243A 
74 



“‘
qI

Nd
11

D 
SU
T}
 

-yluisuety 
JO 

y
n
d
y
n
o
 

ul 
t
o
y
i
j
d
u
e
 

d
-
q
—
o
T
t
A
 

*poaydoUUOd 
SporIp 
‘YDILIMS 
dIUO.14DeTO 

‘g UOT}JDES {.10}B][INSO Teles. “W UOTegS—EBA 

‘ayes 
Y
I
U
 

| 
ZITA 

-suer} 
‘gq 

Uol}OeS 
‘
A
o
y
I
[
d
u
e
 

‘ZW 
U
W
0
l
Z
I
B
g
G
—
B
A
 

T
T
A
 
‘
O
L
A
 

‘WINd11D 
=SULALODOL 

UL 
J
o
y
I
;
d
u
e
 
o
-
q
—
G
A
 

‘6A 
‘SA 

LAVEILS 
‘reyng 

1
o
y
w
I
—
Z
A
 

“LAVGT 
9444 

NVE 
‘Opolty 

ulm 
- E
N
T
 

‘GA ‘SA 
‘qINdIID 

Ployseryy 
UL 

T
o
y
I
{
d
u
e
 
o
-
q
—
)
A
 

L
X
V
Z
L
E
£
Z
 
|
 ‘foplwT]T 

p
u
e
 

A
o
y
i
j
d
w
e
 

odeqyjoA 
T
a
L
I
I
e
Q
—
T
A
 

‘
L
X
V
Z
L
 

9044 
N
V
E
 
A
A
O
 

DENS STUN 

‘0
B 

A 
$9
 

Po
s 

EH
 

“O
P 

A 
0Z

Z 
pr
es
 

BH
 

‘o
p 

A 
(9
G 

po
os
 

[
#
—
S
s
u
I
p
u
I
M
 

j
n
d
y
n
o
 

¢g
 

‘
e
s
e
y
d
-
a
p
s
u
r
s
 

‘s
az

ah
a 

Q
g
-
9
G
 

P
E
Z
-
1
Z
9
6
Z
Z
 

‘
A
j
d
d
n
s
 

i
a
m
o
d
 

o-
p 

p
u
e
 

y
u
o
w
e
y
i
y
 

‘o
e 

A 
G
T
T
 

:
d
n
-
d
a
4
s
 

p
u
e
 

u
m
o
p
-
d
o
y
s
 

: 
1
a
M
o
d
 

‘
W
T
H
N
M
O
A
S
N
V
U
L
 

O
L
 

“
M
E
 

Y
U
 

O
O
P
 

‘
Q
0
U
B
I
S
I
S
O
L
 

O
P
 

S
U
L
Y
O
 

E
R
—
P
o
—
a
s
 

§
%
4
7
—
 

Y
U
 

O
O
P
 

‘
e
d
0
U
e
S
I
S
O
L
 

O
p
 

L9
9°
ZE
96
ZZ
 

‘L
OY

BT
[I

OS
O 

oI
pn

e 
‘s

ul
jd

no
od

 
pi

as
 

0}
 

o4
e[
q 

|
 

SM
YO
 

g
g
—
t
a
d
 

to
dd
} 

Su
lj

dn
os

 
o4

e[
d 

: A
V
 

‘
Y
A
W
U
O
A
S
N
V
U
L
 

GL
 

‘
9
d
U
B
I
S
I
S
O
A
 

OP
 

S
U
L
Y
O
 

G
6
G
—
p
P
d
e
s
 

{
%
G
I
T
H
 

y
 

G'
p 

‘a
ou

vy
si

se
rt

 
op

 

99
9°

 
Z8

96
Zz

 
“S
UL
YO
JV
U 

dd
UB
pE
dU
IT
 

OU
T]

 
07

 
93
e[
q 

|
 

SM
YO
 

O
Z
G
—
A
d
 

So
dA
} 

Su
lp
dn
oo
 

oy
ei

d 
: Y
W
 

‘
U
A
W
U
Y
O
A
S
N
V
U
L
 

bL
 

*L
OU
LL
OF
 

-S
UB

I}
 

LO
JV
UI
WI
LI
OS
Ip
 

A
D
U
O
N
b
e
I
Z
 

v
d
e
d
g
—
e
E
y
,
 

*
T
O
W
L
O
T
 

‘
Q
D
U
B
I
S
I
S
A
L
 

IP
 

S
U
L
Y
O
 

9
'
9
Z
—
P
o
d
e
S
 

fo
ad
UB
YS
IS
OL
 

OP
 

S
W
I
Y
O
 

F'
°T
Z 

89
9'
°Z
29
6Z
z 

|
 

-S
UB

I}
 

TO
Je
UI
UT
LI
OS
Ip
 

A
o
U
e
N
b
e
a
y
 

ya
re
p—
zy
,|
 

—
M
d
 

:e
dA

éy
 

su
rp
dn
od
 

oy
e[

d 
: 10
;e

UI
WI

LA
OS

Ip
 

“
Y
A
 

M
U
M
O
A
S
N
V
U
L
 

OU
 

AA
P 

*p
oo
s 

s
u
r
y
o
 

ZE
Pr
TS
96
ZE
 

‘S
sU

Iy
O}

eU
L 

sd
Ue
po
dW
IT
 

pl
us
 

0}
 

ou
ry

}]
 

00
0'
00
E 

‘t
d 

su
ry

o 
99
9 

‘o
dA

y 
Yn
du
l 

: WA
V 

‘
Y
A
W
U
O
A
S
N
V
U
L
 

Ta
 

Z
P
9
'
Z
9
I
-
G
Z
R
E
Z
E
 

‘
Y
D
J
I
M
S
 

[O
1}

ZU
OD

 
Y
U
I
T
-
O
I
p
e
y
Y
 

*S
sM

OI
Y}

 
§
 

‘S
af
od
 

g
 

f
s
u
o
I
}
I
s
o
d
 

g
 

f*
yo
0s
 

[
 

: 
A
v
 

IO
I 

‘F
TO

.L
I 

M
S
 

g
s
 

I
¥
9
'
Z
9
-
S
Z
8
6
Z
E
 

‘
u
o
l
y
e
t
o
d
o
 

s
u
o
y
d
e
l
e
y
 

p
u
e
 

‘a
1I

M-
fF

 
‘
d
1
L
M
-
Z
 

‘
s
m
o
r
y
y
 

g
 

‘
s
o
j
o
d
 

Q
T
 

‘
s
u
o
r
z
i
s
o
d
 

¢
 

f*
yo

os
 

g
 

:
A
v
j
O
I
 

‘
H
O
.
L
I
M
S
 

VA
S 

07
9°

 
6
9
-
G
E
8
6
Z
E
 

‘
P
Y
U
M
S
 

S
U
L
S
U
I
L
 

a
[
D
A
I
-
0
Z
 

‘
s
m
o
t
y
y
 

g 
‘s
ej
od
 

p 
‘
s
u
o
r
z
i
s
o
d
 

Z
 

S*
yo
os
 

[ 
: A
r
v
o
 

‘
H
O
L
I
M
S
 

I
S
 

8
2
-
8
h
F
8
Z
9
 

‘a
sv

o 
J
o
y
 

d
v
r
y
s
 

s
u
r
d
r
t
e
g
 

“
S
U
I
A
I
I
V
O
 

‘
Q
V
U
L
S
 

‘S
JI

Nd
I1

D 
JU

SO
B 

[p
e 

pu
B 

SJ
US

WI
ET

S 
9q
n}
 

U
s
e
M
4
o
q
 

UW
oT
Jo
UU
OD
 

[R
IL

14
 

LE
'6
LO
8Z
SY
 

|
 

-2
9]

8 
Se
pt
ao
td
 

pu
e 

oq
ny

 
uo

at
zo

oj
o 

s
z
r
o
d
d
n
g
 

|
 

‘T
Od
S0
TS
.L
 

ed
44
 

N
V
F
 

‘0
21

s 
o
r
n
z
e
r
u
r
M
 

£
4
U
0
0
 

6
 

:e
qn

} 
“
L
A
 

M
O
O
S
 

‘s
jI
no
I1
d 

J
u
e
o
e
(
p
e
 

p
u
e
 

SJ
US
We
[e
 

oq
n}

 
U
s
a
M
J
e
q
 

UW
OT
JD
OU
UO
D 

[B
dT

.1
4 

T
L
T
'
L
L
9
8
Z
Z
 

|
 

-9
21

9 
Se
pr
ao
rd
 

pu
e 

oq
n}

 
uo

as
yo

ze
 

sj
yt
od
dn
g 

|
 

‘T
Od

Z0
TS

.L
 

9d
4}

 
N
V
L
 

$e
zI

s 
oa

nq
er

ur
w 

fy
uo

d 
JY
, 

:o
qn

z 
“L
A 

M
O
O
S
 

GLE FOS8ZS ‘UOI}BIOSL JINIIID pUB UOTJUOJoI oqny, ‘SONSOTS.L 9d44 NVE :9qn} “GQ THIHS 

VLE 

POE8Zs 

“UOTPRIOST 

JINIIID 

pUB 

UOTJUSJoI 

oqny, 

‘LONZOTS.L 

9443 

NVE 

:0qn3 

‘GTIAIHS 

LLZFOE8ZS 

‘UOTJBIOSI 

JINIAIO 

puw 

UOTPUSJOI 

Oqny, 

“SONZOTS.L 

0d4} 

NVEF 

:0qn4 

‘G'IAIHS 

"FEPSAMOZOU 

odAy 

CEPZAAOZOUE 

“AITA 

0qn} 

toy 

seiq 

opoyzeg 

| 
NVE 

*%GF 

swyo 

(Q0O'PS 

‘UoTyIsodwos 

:pexy 

“YOLSISAY 

e8a 

"EVSPAAOZOU 

odAy 

CVEPAAOZOUE 

"A8A 

eqn} 

Loy 

sviq 

pluyy| 

NVE 

*%GF 

swuyo 

QOO‘OsF 

‘UoTpIsodutod 

:poxy 

“‘YOLSISHY 

6LU 

“FECIAAOEOU 

eddy 

LEZIADOSOUE 

° 

. 
"A8A 

eqny 

Log 

sviq 

opoyyeD 

| NVE 

*%G+ 

sSwYyoO 

000'Z9 

SUorTjIsodulod 

:pexy 

‘YOLSISAY 

OLY 

"
P
E
S
T
A
A
Z
P
O
U
 

ods} 
C
E
8
T
H
A
S
P
O
U
E
 

“
A
8
A
 

eqn} 
Joy 

peo] 
epoyywO| 

N
V
E
 

+
%
G
F
 

s
w
y
o
 

00O'8T 
‘
U
o
r
p
S
o
d
u
o
s
 

:pexy 
‘
Y
O
L
S
I
S
A
U
 

69a 

75 AGO 3243A 



“U0T}B 

€
Z
-
8
1
6
9
Z
9
 

S
u
r
y
o
o
[
-
s
u
l
i
d
s
 

Y
A
L
A
 

esBo 
04 

I9A0D 
S
8
Y
y
I
e
}
V
 

‘
o
S
B
O
 

086'898PZZ 
|
 PUB 

JeAod 
UdseEMJoq 

[BOS 
Joordulel 

septaorg 

r
o
O
U
o
I
 

s
c
 teat 

@nlnvael 

‘Teas 
4aA00 

: 
LA M

S
V
D
 

“ON 
2
0
3
8
 
S
A
L
O
H
 
[
V
U
S
I
S
 

4
a
e
d
 
jo 

u
o
r
z
o
U
N
n
 yy 

u
o
T
}
A
I
I
o
s
e
p
 
P
U
B
 
y
a
e
d
 
JO 

v
w
e
N
 

JoquidAs 
J
o
u
 

n/g6—-4 
Aiquiessy 

42a}!4 
JO9H491F 

“E 

‘Ajddns 
t
e
m
o
d
 

Josutd 
‘
1
o
y
t
~
e
y
—
 

SGT A
 

‘VX9 

M
V
X
9
L
Z
 

‘kjddns 
aremod 

‘teytzyey—ETA 
|
 10 

M
P
X
I
 

adAy 
N
Y
E
 

{epoyjee 
uourutoo 

‘eporp 
U
I
,
 

> Wa 
Ohh 

GTA 
‘STA 

“Ajddus 

ayeid 
yinoita 

sulyjuIsue.t} 
‘
L
O
Y
I
W
O
U
—
 

PLA. 

“FIMOITD 
P
O
 

-ysoly} 
‘de[qnop 

oseqjoA 
p
u
e
 
I
B
y
I
V
e
y
—
 
9A 

‘
o
u
o
n
b
e
a
y
 

ooeds 
‘
x
0
p
V
U
I
W
I
L
I
O
S
T
—
P
A
 

‘
e
q
v
9
 

3d4y 
T
I
A
 
‘9A 

M
S
T
V
9
/
9
G
L
E
L
S
 

“
‘
o
u
e
n
b
e
d
y
 
y
r
e
u
 

‘
L
o
y
e
u
l
w
m
i
t
o
s
i
q
—
e
A
 
|
 N
V
L
 

7° 
(
p
e
t
t
e
z
o
r
d
)
 

9
S
L
E
l
s
 

odéy 
N
V
E
 

‘eporp 
UlMd 

W
a
 
M
L
L
 

‘TA 
‘SA 

“19L0jSet 
‘Gq 

U
O
L
p
o
s
 

!
4
M
o
1
1
9
 
S
u
l
}
}
W
U
s
U
e
s
y
 

jo 
yndut 

ut 
doytjdure 

o-p 
‘
V
 
w
o
l
p
o
e
S
—
s
T
A
 

*qIno119 

u
o
t
s
s
e
a
d
d
n
s
 
J
e
l
i
 

Ul 
i
e
y
i
d
w
e
 

o
-
Q
—
T
I
A
 

“
O
N
 
3
9
0
4
8
 
S
A
L
O
H
 
[
B
U
S
I
 

q
a
e
d
 
yo 

u
o
r
p
o
U
u
n
 yy
 

u
o
I
}
d
i
a
o
s
e
p
 
p
u
v
 

jared 
Jo 

o
w
e
N
 

j
o
q
u
A
s
 
P
U
 

AGO 3243A 



4. Oscillator and Discriminator Capacitor Selection 

Capacitors designated C10, C35, and C37 in paragraph 2 of this appendix will consist of one 

or two of the trimmer capacitors listed in a and b below. Refer to chapter 6 for the selection 
procedure. 

a. Trimmer capacitors used in the alinement of the oscillator circuit are listed below: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPAGITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

Name of part and description 

silver mica; 470 uuf +10%; 500 v de; JAN CM20D471K. 

mica; 1000 wef +5%; 500 v de; JAN CM30D102J. 

mica; 2000 uuf +5%; 500 v de; JAN CM30D202J. 

mica; 3900 wef +5%; 500 v de; JAN CM385D392J. 

mica; 3000 nuf +5%; 500 v de; JAN CM30D302J. 

mica; 5100 wef +5%; 500 v dc; JAN CM35D512J. 

mica; 6200 wuf +5%; 500 v de; JAN CM35D622J. 

silver mica; 7500 nuf +5%; 300 v dc; JAN CM35D752J. 

mica; 8200 uuf +5%; 500 v de; JAN CM40D822J. 

silver mica; 10,000 uwuf +5%; 800 v de; JAN CM40D103J. 

Signal Corps 
stock No. 

3K2047141 

3K3010241 

3K3020242 

3K3539242 

3K3030242 

3K3551242 

3K3562242 

3K3575242 

3K4082242 

3K4010342 

b. Trimmer capacitors used in alinement of the mark tuned discriminator circuit are listed 

below: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

CAPACITOR, fixed: 

Name of part and description 

silver mica; 47 puf +10%; 500 v dc; JAN CM20C470K. 

mica; 100 wuf +10%; 500 v de; JAN CM20C101K. 

mica; 200 uuf +5%; 500 v de; JAN CM20D201J. 

mica; 300 uuf +5%; 500 v de; JAN CM20D301J. 

mica; 390 wuf +5%; 500 v de; JAN CM20D391J. 

mica; 510 wuf +5%; 500 v de; JAN CM20D511J. 

mica; 620 wuf +5%; 500 v dc; JAN CM30D621J. 

mica; 750 puf 45%; 300 v dc; JAN CM30D751J. 

mica; 910 uwuf +5%; 500 v de; JAN CM30D911J. 

mica; 1000 wuf +5%; 500 v de; JAN CM380D102J. 

mica; 1100 wef +5%; 500 v de; JAN CM80D112J. 

mica; 1200 wef +5%; 500 v dc; JAN CM80D122J. 

Signal Corps 
stock No. 

3K20470381 

3K2010131 

3K2020142 

3K2030142 

3K2039142 

3K2051142 

3K3062142 

3K3075142 

3K3091142 

3K3010242 

3K3011242 

3K3012242 
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RESISTOR COLOR AND LETTER CODE 
RMA COLOR CODE FOR 

FIXED COMPOSITION RESISTORS 

SIGNIFICANT 
FIGURES 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

(BODY ) 
TOLERANCE SIGNIFICANT 

FIGURES 

MULTIPLYING VALUE 

METHOD B 

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

— IST L SIGNIFICANT 
20 FIGURES 

nA KA CKO seceek (6. 

et 55 

°, ee 

TOLERANCE 

DOUBLE WIDTH — MULTIPLYING VALUE 

JAN COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

| l 

SIGNIFICANT 
FIGURES 

SOLON 

ORS 

OD cen 
% 

0.0.0.4 %, 
2 o $5 BS > wes 

TOLERANCE 

MULTIPLYING VALUE 

METHOD A 

TOLERANCE 
MULTIPLYING VALUE 

2D | SIGNIFICANT 
(BODY) ist{ FIGURES 

METHOD 8 

JAN TYPE Saline Mes (FIXED spelen 

RC 153 

IST ae MULTIPLIER 
FIGURE 

STYLE 20 SIG FIGURE , SIG FIGURE 

eecerwcem 
COMPONENT CHARACTERISTIC TOLERANCE 

JAN TYPE et NN ee WiRE-WOUND) 
102 

1ST SIG | MULTIPLIER 
FIGURE 

STYLE 20 SIG FIGURE , SIG FIGURE 

RESISTANCE 
COMPONENT CHARACTERISTIC 

D 

STANDARDS NOTES: 

; o)\|JAN LETTER 1. RESISTORS WITH AXIAL LEADS ARE 
SoLoR. |o Ne a vaue TOLERANCE (%)1 501 FRANCE INSULATED. RESISTORS WITH RADIAL 

- ee eS Mach ic Eee Re 
"2 a eae 2. RMA: RADIO MANUFACTURERS ASSOCIATION. 

[een Pee SAN: JOINT ARMY - NAVY, 
ORANGE meets «| ee 4. THESE COLOR AND NUMBER CODES GIVE 

aaa ALL RESISTANCE VALUES IN OHMS, 
GREEN Ee 5. RESISTIVE COMPONENTS USED FOR LETTER 

Pot 6 ae lateeransene eae romee ce 
[= 7s ale eee) WAT TAGES FOR) WML Caateae ue a . JAN SPECIFICATIONS UNDER CHARACTERISTICS. 

GRAY |__ Sa eee | - 
PwHite | 9 [1,000,000, 505 a 
Oe ik ee 
.SILVE Ray | oe =) al) eee 0.01 a2 Rees] 
NO.COLOR [= = ana {OORe Mame TM RG 

Figure 45. Resistor color codes, 
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CAPACITOR COLOR AND LETTER CODES 
RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC JAN 6-DOT COLOR CODES FOR: 

TOLERANCE PAPER-DIELECTRIC CAPACITORS 
THIS DOT IS SIG. FIG. 
ALWAYS SILVER 

r 

(Site2b: 

IST 20 MULTIPLYING = Q 
: eee IST 2D 

SIG. FIG. \ / MULTIPLYING 

3-DOT COLOR CODING SIG. FIG. VALUE CHARACTERISTIC 

(500 VoEW = 20%) py 4=DOT COLOR CODING TOLERANCE 
SiG. FIG: (500 VOCW) B MULTIPLYING VALUE C 

Cee nae SIG. FIG. wurtiptying MICA-DIELECTRIC CAPACITORS 
VALUE THIS DOT IS SIG. FIG, 

ALWAYS BLACK IST 2D —_—— 
IST 2D 

WORKING 
VOLTAGE WORKING 

(OR CHARACTERISTIC) 
TOLERANCE 

VOLTAGE CHARACTERISTIC 
TOLERANCE LEFT BLANK TOLERANCE 

MULTIPLYING VALUE D E MULTIPLYING VALUE 
6—-DOT COLOR CODING F 

RMA COLOR CODE FOR TUBULAR ee 

CERAMIC-DIELECTRIC CAPACITORS eee SAUCE FIG. 
Y 
Ysa GY 

TEMP. COEFFICIENT 1ST oyu 
TOLERANCE 2008 atures 
MULTIPLYING VALUE 

TOLERANCE 

Y y 

Y AY ar} eae | WA 
MULTIPLYING 

G \ VALUE 
LETTER AND NUMBER DESIGNATIONS FOR: 

JAN: ee fe fe: AND CERAMIC CAPACITORS = = 
c 471 G 

jp LL TOLERANCE 
STYLE IST DECIMAL TEMPERATURE 20 sic. Fic 

COMPONENT SIG. FIG. | MULTIPLIER COEFFICIENT istione 
CHARACTERISTIC TOLERANCE H 

2D BUTTON, MICA-DIELECTRIC CAPACITORS 
SIG. FIG. J Aitte Brae MIL BUTTON MICA 

LETTER AND NUMBER DESIGNATIONS FOR: eine. om 
JAN BUTTON cea oa ; i 

cB WI N 0 2D SIG, FIG, 

J | st Bewies 
COMPONENT slo Fc. | MULTIPLIER eeu IER OR ZERCS 

STYLE alte 
SORMINAL SOLERANGE CAPACITANCE TOLERANCE 
ASSEMBLY SiG. "FG. 

(SEE NOTE 5) CHARACTERISTIC 
(SEE NOTE 5) L 

= STANDARDS - JAN MICA-CM | JAN PAPER-CH CAP. TOL. FOR CAP. TOL. FOR 
MORE THAW 10 UUF| 10 UUF OR LESS 

: DECIMAL LETTER| CHARAC- | LETTER] CHARAC- | DEC. ae oe thee CHARAC- 
-| MULTIPLIER fe VOCW | ToL, TERISTIC] TOL. [TERISTIC |wguT, a Marton | TERISTIC 

1 +21 eas Ups tl . 

ee 
|_=100] 
| 1,000] 1,000 

* THE TOLERANCE OF THIS CAPACITOR 1S +30%, NOT 42% 

NOTES 
JAN: JOINT ARMY-NAVY 
RMA; RADIO MANUFACTURERS ASSOCIATION 

1, THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROMICROFARADS 
2. THIS TABLE 1S ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS 
3. CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500° VDCW 
4. BUTTON CAPACITORS ARE GENERALLY 300 VDCW 
5. READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 UF 
6» CHARACTERISTICS ARE AVAILABLE IN JAN CAPACITOR SPECIFICATION MANUALS 
7. THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE: 

C@ MICA BUTTON: CC CERAMIC; CM MICA MOULDED: CN PAPER MOULDED ™ cc 

Figure 46. Capacitor color codes. 
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NOTES :~ 

|. 4W = 2W-TEL SWITCH IN 2W POSITION UNLESS OTHERWISE SPECIFIED. 

2. NORM~REG-SEND SWITCH IN SEND POSITION UNLESS OTHERWIS SPECIFIED. 

3. (S) INSERT DUMMY PLUG FOR SPACE CONDITION. 

4. (M) REMOVE DUMMY PLUG FOR MARK CONDITION. 

5.(A) NORM-REG-SEND SWITCH IN REG POSITION. 

6. NC MEANS NO CONNECTION. 

7. ALL VOLTAGES DC UNLESS OTHERWISE SHOWN. 

8. ALL RESISTANCES MEASURED IN OHMS TO GROUND. 

9 ALL DC VOLTAGES MEASURED TO GROUND USE VOLTMETER WITH 
20,000 OHMS-PER-VOLT SENSITIVITY. 

OSCILLATOR AND MODULATOR 
V9(A) AND V9(B) 

I2AU7 

6.3 VAC 6.3V AG 
ie) 

673K 

155 _V(M), 185 v (S) 
673 K 

co) 

TIME DELAY 
VIO(A) AND VIO(B) 

(2AU7 

6.3 VAC 6.3 VAC 

° 
220 V (M) ,110 V(S) 

633K 

25 V (M), III V (S) 
3.33 MEG 3.33 MEG 

170 V(M 94 V (M),104 V(S) 
343K 9.8K TO 14.7K 

6.3 VAG 

fo) 

0-C AMPLIFIER AND RESTORER 
Vi2(A) AND Vi2(B) 

12AU7 

6.3 VAC 6.3 VAC 
° 

33 V (M), 230 v(S) 
3K 633K 

29 V (M), OV (S) 
2.2 MEG 223K 

29 V (M), 23V (S) 

OUTPUT AMP 
AND 

TRANSMIT ( 
Ve(A) AND 

12AU7 

0-C AMPLII 
VII(A) AND | 

12AU7 

Ni 

Figure 47. Tube 
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NOTES := 

\. 4W - 2W~-TEL SWITCH IN 2W POSITION UNLESS OTHERWISE SPFGIFIED. 
2. NORM-REG-SEND SWITCH IN SEND POSITION UNLESS OTHERWISt SPECIFIED. 
3. (S)_ INSERT DUMMY PLUG FOR SPACE CONDITION. 

4. (M) REMOVE DUMMY PLUG FOR MARK CONDITION. 

5.(A) NORM-REC-SEND SWITCH IN REC POSITION. 

6. NC MEANS NO CONNECTION. 

7. ALL VOLTAGES DC UNLESS OTHERWISE SHOWN. 

8 ALL RESISTANCES MEASURED IN OHMS TO GROUND. 

9 ALL DC VOLTAGES MEASURED TO GROUND USE VOLTMETER WITH 
20,000 OHMS-PER-VOLT SENSITIVITY. 

DETECTOR DOUBLER ‘ 
V3(A) AND V3(B) 

6AL5 

DETECTOR DOUBLER 

V4{A) AND V4(B) 

€ALS 

OUTPUT AMPLIFIER 
AND 

OSCILLATOR AND MODULATOR TRANSMIT GATE 
V9(A) AND V9(8) V8(A) AND V8(B) 

12au7 12AU7 

6.3 VAC 63 VAC 
fe) 

265 V(M),285 V(S) 
12.7 K 

Ov(M),OV (S) 
220K 

} 90 V (M), 96 V(S) RECTIFIER 
13.6 K via RECTIFIER DOUBLERS 

6AL5 
V6(A) AND V6(B) 0 

6ALS 
6.3 VAC 6.3 VAC 

TIME DELAY D-C AMPLIFIERS 
VIO(A) AND VIO(B) VII(A) AND ViI(B) 20 

\2AU7 12AU7 52V NC 
63 VAC 6.3 VAC 6.3 VAC 6.3 VAC 200,000 
re) fo) fe) ° 
155 V (M), 155. V (S) 220 V (M),110 V(S) 52 V (M),122V (S) ae 
28.4 K 633K 292 K 

8 Vv 25 V (M), 111 V(S) 43 Vv (M),OV(S) 

ess fs = ; 3.33 MEG 242 MEG Bree macepttats 
94 V(M),104 v(S) 44V (M),39 V (S) ( Ad (B) 

343 K 9.8K T014.7K 313 K 

6.3 VAG 

0-C AMPLIFIER AND RESTORER 
Vi2(A) AND VI2(B) 

12AU7 

633K 
RECTIFIER 

sadn, ee RECTIFIER ela 
vI3 29 v (mM), 23V (S) eae 

100 

100 V (UNDER LOAD) 
200,000 

200,000 

Figure 47. Tube-socket voltage and resistance chart, SEND-REC-NORM switch in SEND position. 

LIMITER AND BUFFER 

V2(A) AND V2(B) 

|2AU7 

6.3 VAC 6.3 VAC 
° [e) 

7.2 V (MA) 200 V (MA) 
1000 20.3 K 

23 VAC (M),25 V AC (S) 29 VAC (M),32VAC(S) 

780 K 560K 

18 VAC(M), 20V AC(S) 

TRIGGER AND RECEIVE GATE 

V7(A) AND V7(B) 
12AX7 

- 2 42 MEG 
32V (M 3.54V(M) 
1.02 MEG 

ce) 

DUTPUT AMPLIFIERS 
V5(A) AND V5(B) 

12AU7 
6.3 VAC 6.3VAGC 
re) [e) 

92v(M), 350 V(S) 
24 6K 

1.24V(M), 48V(S) 
790K 

OV 

@ 

6.3 VAC 
t 

(M 2239-3€ 
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INPUT-OUTPUT & RINGING CIRCUITS 

x6 U-t0, XAT Y-9 z9 20 
O O—O O 

R24 R25 
33K 33K 

R23 R26 22 23 
220K |oiue’ — 9.01UF 620K 

Ox-10 U4t Y-10 vt 

D-C AMPLIFIER 
vs 

12AU7 

POWER SUPPLY 

(G2) Mes ae 
Vv 12AX7 RECT EN 

115 VAC = 
50/6ocPS $& 

O OD 

RECTIFIER 
vi4 
6ALS : D-C AMPLIFIER 

viz 

12AU7 
c28eR4 

O1UF,. 180K 
O O—O O O 

D-2 F-2 F-26 A-25 B-25 
NOTE 3 

J2 
AIS 3(SEND) 

O O 

e2 | 
O) 3 

a ee 45¢4 

ab 

+ Oo ww 

SECESED EB UREES 
PLIFIER RESTORER 
vit vi2 

AUT 

ed wo 

ao wow 

w 

TM 2239-45 
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INPUT-OUTPUT & RINGING CIRCUITS 
DISCRIMINATOR RECEIVING CIRCUIT 

LIMITER-AMPLIFIER LIMITER-AMPLIFIER LIMITER DETECTOR ‘DOUBLER 
Vl v2 v3 

12AX7 12AU7 pig 6AL5 %6 U0 xary-9 z9 20 

B 
Z-3. Y-4 v6 iC O VA -O-7= Age 0 R26 

K 
.O1UF 220K Onur -O1UF —_ 

plo: isle ut Y-10 rn 

R12 Ri4 Bs a3 
560K 6800 

D-C AMPLIFIER Rae oe: v5 
Y-30 U-20 

SPACE pogrrhcnn inl SP eh 
OZ-12 T3 Vv 

= 6AL5 
¥99 (REC) 

: dre R15 

6S60C) 850K TEL I 

(3) rf 
RI RI6 i> =ce6c 

vir 100 x17 22K “4--42UF 

OY-5 

\ SUEY A i Bedabesial sent “o1uF] O1UF & pe ireey Wy ie here rb a eT 
Daa ties oss 2 era Maa Fe | 

THRESHOLD CIRCUIT 

On 

oO ow 4 py! ©) 

isa Pp > & Land 

pot | 1 | | ] ! | i | ! | | 1 ! I | | 1 | { | ! | ! i] | ro) i c 1 pee eee ah aes sae BUFFER RECTIFIER DOUBLER TRIGGER RECEIVE GATE 
v2 V6 V7 v7 : 12AU7 6AL5 12AX7 12AX7 RECTIFIER i? 

vi5 
R32 6x4 

30 2-14 220K y45 
4 

O © 

R3I C25 OxI5 

RECTIFIER 
vi3 
6x4 

O 

115 VAC 
50/60CPS 

o\O 
TRANSMITTING CIRCUIT 

RECTIFIER =i OUTPUT AMPLIFIER OSCILLATOR MODULATOR’ TIME DELAY TIME DELAY vis 
C284} v9 c3t 037 v9 GALS 

OIUFR. 180K a3 ag OWFe.g . NOTES '2AU7 
O O O O 3 

o2 F-2 F-26A-25 8-25 

NOTE 3 

4,5 ; 
J2 at A 

A15  3(SEND) 

| sh ea 
€2 

as 
La 45 a 

= 

sLAL 

) 
est A 

' 
ot Ay 

Et 

ars 

CARRIER SUPPRESSION CIRCUIT 5 AT 
a ¥ \ | 

TRANSMIT GATE O-C AMPLIFIER D-C AMPLIFIER RESTORER LA] 

v8 Vil vit vi2 45 
12AU7 12AU7 12AU7 enut a LA] 

R75 3 

p-20 620K 
~ S 

O 

NOTES 

UNLESS OTHERWISE SHOWN, RESISTORS ARE IN 
OHMS, CAPACITORS ARE IN UUF. 
STRAP FOR COMMON BATTERY USE ONLY. 
REMOVE STRAP FOR 4 WIRE FULL DUPLEX 

APPLICATIONS. 
THERE ARE NO CONNECTIONS ON SECT. 2 
FRONT OF SWITCH 2. 
ALL SIGNAL LEADS IN RECEIVER CIRCUIT ‘ 

| | 

SHIELDED UP TO & ‘INCLUDING GRID OF V1(B). 6-26 A268 

OSCILLATOR AND DISCRIMINATOR COILS ARE hue 

TUNED BY SELECTION OF CAPACITORS CIO,C35 ‘ 

AND C37. 

7 ROTARY SWITCHES ARE VIEWED FROM THE 
END NEARER TO CONTROL KNOB, 

c4e8>4} R68 < 

oat 2500 sees 

' 
o 

o- 

o 2 2 wh 

TM 2239-45 

Figure 49. Telegraph Terminal TH-5/TG, schematic diagram. 



kd 

e 

ne mmtatony I Rimes 

om 
ee oS, 

—— ' 

; 
ane ae eae enero 

ne 
ateameae! 

ye ~ q F 

Leet nw gly 

ea Hy 

8 

ee ee eee 

J ogee ae Pip ye { 

A, ad 
i 

} 

oe 
+ 

ons 

l 

a ee 

cay oeiasecnaaeanammaaiemnens : 



NOTES: 
I-COLOR INDICATES COLOR OF TRACERS ON WHITE BASE WIRE. 
2-LEGEND FOR AIRLINE WIRING DIAGRAM. 

ILLUSTRATES WIRE IN THE "S" CABLE (SEND 
CABLE ) WHICH IS CONNECTED TO TERMINAL 
A-| OF TERMINAL BOARD ABCD. tHe 
BLACK WIRE RUNS TO TERMINAL "B" OF 
CAPACITOR 6-47. 

3-WIRING CONVENTIONS: 

A- — BLY DENOTES COLOR’ CODED WIRE IN CABLE. 

B- —BRN_____ DENOTES STRAPPING, COLOR CODED, (CHASSIS). 

C- —__—__—. DENOTES STRAPPING, BARE, (CHASSIS) 
D DENOTES STRAPPING, BARE & INSULATED, (TERMINAL BOARD). 

4-STRAPPING ON SEND TERMINAL BOARD: 
A- TERMINALS D-l AND F*°l NORMALLY STRAPPED FOR COMMON BATTERY 

USE ONLY. 
B- TERMINALS D-2 AND F-2 NORMALLY STRAPPED. REMOVE STRAP FOR 4 WIRE 

FULL DUPLEX OPERATION. 
5-CABLE DESIGNATIONS: . 

“R" RECEIVE CABLE 
“s" SEND CABLE 
“p" POWER CABLE TM 2239-55 
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; 
J BRN-RED_R68-2 TOP REAR 

s 
CAT-G 0 ; 

: 
$ 

REO-BLU__T2-2 T3-2__OR-RED 

RaO-2 of RED 
Re Le Ae iy 
ClO,II,12 | 1 CI4,15 | 
at} oy wert 

SL -“Biu 12-1 c10-2 Reps - 7 

a R 

Té 
Va 

S2(2)-1_ St-GRN T4-2__ BLU-BLK BRN-BLU S2(2)- 
V4-5_ YEL- BLU 

Cl4-2 OR-RED 

\V2-6_OR-REO|] OR-GRN 
° f 

ro------- 

[T2-2 RED-BL 
4 

5 

1! 

H H 9 

: a = . a rag’ a —T serge | rn ass 

f Ww Y 
Vil-?7__OR-GRN 1 

i na H a | |yel-oR__v7-8 v3-4__ BRN S|GRN-RED_SI-5, HI 
! 1 \ i } 

BLU ve-i i 
L Saab 

of VEL v7-3 
ViI-8___YEL-OR 

ae he hhh Oe 
Fr 
[4 BRN-GRN S2(2)-2 \ vui-2 BLU-BLK 

R rs) 

Vi4-4_ BRN _ © |_Jyetstu_s2ii-5 ve-4 __BRN_ OR-RED_V7-6 ves eRN} _YELBLU 2413 ais ViI-6 ¥r8) RN 1 | OR RED. Tse MI i 
T4-1__YEL-BLU | _fetu-ark _s2ii)-1 aniexcts \ OR-GRN_Y-12 b vit-3 

YEL-BLU 
vi2-3 YEL OR-GRN_Vi2-7 R6O-I BLK = 

BRN __ 7-9 P o-{h-59 4 
9 YEL ve-1 r Vi2-8__YEL-OR S3-i1__GRN-BLK ——— OR-GRN _V6-7 

niheseeeu Ee» ; See. | i YELBLU V6 
ss : Tom R60-3) 

P 
f vir 

VI2-6__OR-BLU {23} 

VES SRN 
v6-3__ OR-BLU 

V5-5 __BRN_ 
2S) OR-GRN_Y-2 

r \YEL-OR_7Z-22 6 
YELOR V4"! 2 xN_ 5-9 a N VI2"9 | 

: Via RN __Vis-4 
V7-6 BLK-BRN Cc6°C} R R 1 

=x 
| a s | i 

GRN v8-2 

R | ap $s ops 

I o re 
! GND s zi 
| TI6 ww 14-6 Fa Set2)=91 a BRN] * ate AB» 
: : 2 g | rh R wH re z a S3-4_OR-GRN| ZK _ I|crn $3-6 ier Ss otetet AS 

ter i fo ft s 8) F s 

© SEE NOTE 48 
a SEE NOTE 4a 
> s 
8 Vio-5 __8RN 
a ViI-S__ BRN 
x a 

—-Wo2 
BRN _ Vil-9 

s 

SECTION 2 

YEL-BLU_T4-1 

NOTES: 
R TOP REAR 5 TOP REAR I-COLOR INDICATES COLOR OF TRACERS ON WHITE BASE WIRE. 

2-LEGEND FOR AIRLINE WIRING DIAGRAM. 
ILLUSTRATES WIRE IN THE "S" CABLE (SEND 
CABLE) WHICH IS CONNECTED TO TERMINAL 
A-l OF TERMINAL Board ABCD. THe 
BLACK WIRE RUNS TO TERMINAL "B" OF 
CAPACITOR 6-47, 

El____BRN 

3-WIRING CONVENTIONS: 
A- —BLU_____ DENOTES COLOR’ CODED WIRE IN CABLE. 

8- oo DENOTES STRAPPING, COLOR CODED, (CHASSIS). 
CG ————— DENOTES STRAPPING, BARE, (CHASSIS) 

o DENOTES STRAPPING, BARE & INSULATED, (TERMINAL BOARD). 
4-STRAPPING ON SEND TERMINAL BOARD: 

BLK-BRN S3-3. . A- omg D-1 AND F-l NORMALLY STRAPPED FOR COMMON BATTERY 

8- TERMINALS D-2 AND F-2 NORMALLY STRAPPED. REMOVE STRAP FOR 4 WIRE 
FULL DUPLEX OPERATION. 

S-CABLE DESIGNATIONS: 

St-l__OR-GRN OR- 

GRN___S2(1)-11 PRN _ se “R" RECEIVE CABLE 
“s" SEND CABLE 
“e™ POWER CABLE TM2239-55 

j Figure 50. Telegraph Terminal TH-5/TG, wiring diagram. 
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Gontrol Unit RM-30s. oe ae ae es et ge eee 6e(1),17 3,13 4 

D-c amplifier stage: 

Vili fanebioning 2s 2g oe a oe ee eae a Re ees 65, 66 35 

V5 functioning a hn Be ot Pon 0 5S ee ee Spa Sees 74 39 

V12(A), marking interval pees ws aah Tee 50 30. 4 

V12(A), spacing interval______ ee EES Sa ee 56 314m 

D-c resistance of transformers and coils___________- aa Poa eee 97 57 

Definition of preventive maintenance____ ae ee s cae sibe bewl ewes) TERN 85 22 

Demolition methods & pies = eS ny Ee SAD tre 5 ee ae Se 120 67 

Description: 

Filter F—-98/U Ae MT ao Ae we Se <> 2 Lon alae Leena, sels, Ey es 15 11 

Telegraph Terminal TH-5/TG__ 2 OS RS za s aes 13 10 

Telegraph-Telephone Signal Converter TA-182/U______ Da eee nee 14 11 

Desert maintenance__ ene Les eas Seegse fo 2 lee eee ea 39d 24 

Destructionvof componéents2.e=.-—— = | 2 ee as af irsmee 121 67 

Disassembly __ ipo Ewe tA PR eee Pre ee Tt oes 118 67 

Discrimination and detector doubler circuits____ pr ese eee Beeex 73 36 

Domestic shipment, uncrating and unpacking_________-------~--~-----~---~------—- 19 14 

Dropping circuits at intermediate points______________- Fle tos ei 9c 8 

Electrical Filter Assembly F-98/U. (See Filter F-98/U). 

Electronic switching circuit et. 2 ee ee ne eer eee 15 40 

Equipment: 

Auxiliary. ee. ____ 2 ee ee 46 27 

Performance checklist: 

Filter: ¥-98/U_ ioe oak ae 45¢ 26 

Telegraph-Telephone Signal Converter TA-182/ iis ae + ae Een oe, 45b 26 

Telegraph Terminal TH-5/TG___ Th nena ey od een 45a 25 

Equivalent detector doubler cireuit______------------------------- 27 pee See 73¢ (3) 338 

Export shipment.- ae eae ma re OS fe ee Gere Ae A lla 10 

Filter, static ringing generator, operation_________-__-_--- mM Soe Pe ae 82¢ AT 

Filter F-98/U: 

Band-passisection2 3) 22 Ns Bd eee 84 47 

Band-stop.sectionsee. meen a ee ee 84 AT 

Ghecktivigs 22 2 or ee ke ee 436 25 
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_ Filter F-98 /U—Continued 
- - Checklist: 
« mmauIDiMent, Derbonmance cons enero) eee TS Ger 

Preventive maintenance____ Le 
Connections 

Controls___ a 

Dcecm prio newee = 2.5 tear cel 2 Pe te 

Dropping circuits at intermediate points_ 

Frequency response curve _____ Z 

Functioning 

Running spares__ zy 

ieory We oe 

Final testing: 

burstispacine interval 22 

Forms and records us er 

General a 

mestequipment sii e eG sn fe is 

Four-wire line, connection___________-__ 

_ Frequency: 

_ Functioning: 

Input-output and ringing cireuit____ he i aserin.t 

Filter F—98/U__ bE ee Ae SN ta Be Uy Ahn £m 2 

ee aT One eget eie eae calm Pee. 
Static ringing generator circuit___ Es (RPE = i 

General functioning, auxiliary circuit: 

Carrier suppression________ a4 ple ie jae _ ee 

AT EH OME Ui Gees ence ees gy IS = Rs, ne Cacia OE ae af 

“hI 6) <a Eh eg ig 3 er ai ae aa ee SPE TG x al 

GIN aw SCSI) a0) Ko i =e Dae ee ep oata t Ge at EDs 7 ee 

Time-delay i es Mie eed Wee ety z 

General preventive maintenance techniques_________ 

‘Hybrid, voice frequency (TA-—31/U), use____ enka meet aL A ain 

Impedance matching, line Reteinehiee Pats RMS ei Ls pene 2 ee 
Input circuit LSS | ie ae Ree vee eee Ree seMiee ern ey Bi aa seaseee sabe 57+ " pie 

_Input-output and ringing circuits: 

= - Auxiliary circuit, general functioning 2 a ald 2 

ee arllars taleiiyip wolDS @ meue sce oe ee Ses ee ae 

Binding post connections_____________ ares) ae 

4W—2W—TEL switch, use______-_ - E 

‘. ‘Functioning eer hye. =e A Ra eee ap Ng th es = 

5 CCRT C 1a ieee eee cl te ee a see 2 E S ee 

Relay unchoning: 2 a ee een 3 Ae i pues 

Switch, use: 
Sea hs Aes a < es Pt. eete a 
bee al wees RRR LS 8 es he x = ee, 

S3e_ ps aa Ria ee Ory SE et 222 Zi se: ic 

Binstallation of Mounting MT-791/U___-_-_--_______- Seo esti ed slew ie Lorie 

Interval, first spacing gies academe ae 

Perea tN and RUC, use..—.- ee 5. Ape ae 

- Lamp, ballast, use__ aN: Pe aie Se bed ea ide = _ 

Limiter: 

And amplifier stage V1, functioning—<_-— > nd te eae aoa SUS ee 

Limited storage_____ he SP a ee i Biter sat “ Caf 

Stavenve (A), runctioning=—2.2 2 22d Seer ae My eo 

mnerimpedance matching... +2 ea ates E Ries 

Locating Telegraph-Telephone Terminal AN/TCC—14__-----_- Sa eos 

Locating of TH-5/TG component of terminal board_____--------.------------------. 
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Lubrication of AN/TCC-14 

Maintenance: 

Desert 22 see te wn a ER OS ee a ee eee a sere ere ee 

Preventive. (See Preventive maiienence ) 

Tropicals. 0 ee 

Winter 22-0 2 ee 

Mark-doublerGireurt.ciumecio nin ose eee ere eee 

Mark-tuned circuit, tunctionings =) =e bs 

Method of demolition 

BW MON CS Ones evcy pie nk ee ee I yey aL ed ii Saag a Sp eee ine el be ke ee at ae 

Modulator stage V9(B): 

Marking interval 

Spacing interval 3: PAS et Be Ane hn BASS 1 srealt = 

Mounting MT-791/U, installation________-_-----------_-- e 2 ear 

Network system__—~ S ao a Oe Sh ee eee tans Do Ee ee 

One-way reversible Se rele PD ee PM erent ots oad i Ee ee 

Operation: 

Static ringing generator: 

Hilters = eS ed ee ee BN 5 PS eee Ot ES 

RUA ogc OV a See eng et Oe oe ee ee : 

Under unusual conditions: 

Arcti¢a== === Sie ye ed EE oe oo Ni BN ee A Ee pee, 

Deserts: ee ee eee Sees AS ee a Rae 

Generals see eee eee eee SL ae EN Lea af Bare: 

Tropical 23255 eee ee sea eee eR Tee ES ans 

Under usual conditions: 

4-wire line, connections____-__-_~ SR Th SS oss ees Ss. 

Push-to-talk radio circuit, connections__ ets Rem se pate ae 

Telegraph Terminal TH-5/TG___---------__- wee SM AL is tee 0 xe oe ee 

9-wire line, conmectionss =... ==2—= ER setae ee Pieme Velree ener ete 

Operational tests_______-_------------------- ogee I en a Spats Lio ee 

Oscillator alinement______-----------------------------------—- 
#2 eee 

Frequency test__— 2-22 = = a ood AT OSL 

Method: 

Altérnate__-_ 3 2) ee St = oe oad Sev eye Pee 

Preterréed =) eee ee (208 ere Ae eee eee 

Oscillator stage V9(A) spacing eierval J a DAL: SL AEE eee, 

Output: 

Amplifier stage V8(A) mark-to-space transition ete eee ewe Se 

Circuit tests ee of 5 ee ee aie. 7 eee 

Level test, transmitting circuit____--__--_----------------——--—— 
eS 

Painting2-) eee Boga | ta ee ee ee See ee ee: 

Parts, replacement______--- ss ee See a ee 

Performing preventive Pe arenance ee ee 

Pluck-out parts: 
Removal: 

Neon lamp__--------~---------------- Pha ees ee DE Oe aa eee 

Tiubeslaoee eee ea ees Sees oi ee BS ag 3 

Replacement__—! ____----------------- fens So Sal eee ee Serine, 8 a te 

Point-to-point systen®,_.2=-—2-= === --—— -——— $n aR eI ry! pier Suiy Cog 

Power supply circuits: | 

Functioning... 9 2 2 -- -—- ---- = ae ec Sree ee 

Test. 5 a See ee = =f fe i BO 

Precautions, general, trouble- shooting ..——-522 2 2 ee 

Preliminary starting procedure__——-~----------------------
----———~ 5 eee ee 

Preventive maintenance: 

Checklist: 

Pilter FA09/ Ue see ee 

Telegraph Terminal TH-5/TG_---------------------- =
n 
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F : ‘ Paragraphs Page 
Preventive maintenance—Continued 

Service: 
Pennitiong-. 35. sre Sp et UE a ld rd 35 22 
General techniques_______ ez Ms Gace LPS tera el ee 36 22 
Performing preventive HWaintenance z Fee tg seas Bah teenie neat ants al 22 

Procedures: 

Prenminary-starting=_ 2-25 ee ne eee eee 26-28 19-20 
SI 0 0 ee AS Arg SSS ee See ee ee 29 21 
OD Dil Crete ante ee ee te ee eae ee = ofl a Oe ee 30 21 

Re OL SC tetera ee tiene ee ee ee 3S es Cee ils 3 1 
Spot cota TAGIOmer sees ie ee ee ER Pe ho Ad, 6e 2,3 

REC jacks, PCI a) S15 eS fa oni oy la ce A Ry eg ee 27d 19 

_ Receiving circuits: 

SoM PSUR GS 6 yeh 28 PITRE he id cae oa Sl | A os OE are Tse a oe 108 62 
Alternate alinement, using Signal Generator SG-15/PCM ined aw a Oe 110 64 
D-c amplifier stage V5, functioning s ars ee 74 39 
Description_______ aii el nets = Bere =o zs BS 69 36 
Discriminator and detector doubler circuits Bae> TF ae ee Sew 73 36 
General, functioning ___ acs 2 ea ee 48a 28 

Limiter and amplifier stage V1, Poceoun: eee ee ee ae = 70, 71 36 
int berrsta enV cu), T UNCLIONING 52s et ee oe = 2a oe ee 36 

Preferred alinement procedure Sears ae ee Se pee eeeet = > 109 62 

Sensitivity______ S ee ee eee eee 75 40 

Tests eS a EY Se eX =e 115 66 

Receiving gate stage V7(B), GC neconine a eee ge: = 23 79 42 

Rectifier doubler stage V6, functioning Se a wer Ss 77 Ay 

TES ELTONUS USAC Si Sa gee EMBs  S Se tare eee, Pat We Sei nts Ae 100 57 

Relay K1, functioning ae. eee Nec ty Sa fl 8le 43 

Remote Control Equipment RC- 289 BS ete x ay = are : 6e(1),17 3,13 

Remote control radio system a i stoke Be Ea as Peas: ee 4d 2 

Oma aware. DAS lcmee t= 2 wet yume spear elu Ie is 6e(1) 3 

On 4-wire basis EI ok ie > 2 oe ote ARE 5. 6e (2) 4 

Removal of pluck-out parts__________ pb wea I a 86 50 

EUS Caen es ty Ae AL CT ee ee we ed 6 ee oe te oe. ee a 86) 50 

INCong am ps2 ban een See Besar s * x ees: 2a 86¢ 50 

Tubes is e partes _ — 86a 50 

enockinotor shipment.and limited Storage.22 822 ee 119 67 

Replacement of parts SR EZ 2 99 57 

Replacing pluck-out parts_ ma Ratatat oe Jae Ee 89 51 

Resistance charts, voltage and__ = mere: pened See oa Sean 98 57 

Resistor R60, functioning Sat tee te! ot soled 1 ee es 2 62f 34 

Restorer stage V12(B), functioning oa aN ye SE Ds a ee 64 34 

Ring switch, use z 2 ee eo Se ee a ee 27¢ 19 

Ringing circuit: ; 

Function pepimeee 2 ne 52 See, Cee fe ee a 8le 43 

General functioning— RES eS 2 SV ce ees am 48b (4) 29 

Tests__ eee tare ike ie oe es [5 Se hoe. 116 66 

Ringing generator: 

Garcmit static erunctlOning =. 2 en, oo eee 82 45 

Filter operation cae are a Ae ee 82b 46 

RabracomoperstiOnis,...- 27 Sot eee =e ee aa 82b 46 

Running spares ATE eS ee ee Bans ee 16 12 

Br TOCIMOTANIC DAINtING 22.2 2 oo eee Ae 40 24 

_ Scope Re ae ES oe eee. a= SE) Fee eS 1 1 

Send-bias adjustment: 

Alternate method ol a 4S ee ees oe ES eee oe 107 62 

Preferred method ae = 2 a= — == === 106 62 

SEND jacks, use_____ pay en. = ek Oe a aid iS 
Sensitivity, receiving circuit aa a ee 1 20 

Sequence of operations in transmitting time-delay circuit-----_--------------------- 62 32 
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Services, telegraph-telephone: 

Alternate__ si MN ES AN ay eR Ef eae AT VC ae EE 7 

Simultaneous se et ee os ip Nel Sie eet aD en Oe a Oar AN eas A ey 8 

Speech plus half-duplex__ ek IL Me a ses oe Sires year seh oa ate, eee 9 

Telegraph only. .--2 3 a 6 

Upon receipt of used or reconditioned equipment____--------- ee RIE Cy 

Shipment: 

Domestic & sees Sa ee Be 2 Sok Be ee eh See Pe ee Se ‘11d 

Export_ = s PERLE TG. tap ee ES, ae I Sie ee ee Fes lla 

Repacking tora: 2 es Se eee Sat inh 9 AU See ibe Sennen ay wernt 119 

Signal Generator SG-15/PCM, using, receiving circuit, alternate alinement=s == 110 

Simultaneous telegraph-telephone service system application___—- rE ea we ee eee 8 

Siting r = Fe BEI MS Te AP NR ea pe, TEM 18 

Space: 

Doubler circuit, functioning_______ ans tin Pe Aa eee scp eee Me eas Si 73 

Tuned circuit, functioning ____ Li bre aes WAS IE by <s pt Pea 73 

Speech plus half-duplex: 

Dropping circuits at intermediate points AL eI MMII C0 GES NN ie Pe ee 90 

Filter F-98/U s a Saye, a , eee sr a 9c 

System application E a SERCO Be ete gery hn patie gow ee Red PE ONE 9 

Use of — 

4-wire facility s Ry cs ead rece Seen eee SY 2 PAS See 9b 

Switchboard loop circuit een ea eee em ee Fda Sig ne A ore EE 9c 

Trunk circuit E VALE aera AN Se ere Se eee 9d 

2-wire facility_ Po 1 eee ee PRES DEE Fon A ED 9a 

Starting procedure_.2--=__--__ Poe EDA Ps Sat nary SO eet ieee aint PPR Res Ae 29 

Static ringing generator circuit, functioning ___ ee SDs. aie Re Ae soi 82 

Step-by-step instructions for uncrating and unpacking export Couipeene Cay has te ee 19b 

Stopping procedure Sete 2 pin ee Ee sere OES Eee 30 

Suppression circuit te ate a ae ee ee 2 Banton 486 (1), 63 

Carrier leakage test x, Seas ae Se ee = nes Sees 114b 

Suppression filter e SS So 2 IRR are MR pa ESE Deh ee i 5 ee eee eA ete 2 ee 

Switching circuit electrical_______---------------------- AN ena Ae ere 15 

Switch: 

2W—4W a Ee Tg 2 Re oe areca eee ee: shia NS 28b 

AW—2W—TEL___ 222322 Se ne eee eee eee Ave 27b, 81b(1) 

HI—LO ae. 255 SE NE) ell Saal pan 28¢ 

RING Pe se ee ee 27¢ 

SEND—REC—NORM E Seine ene eae rere ee ar 27a, 689 

S1, use oe a 2333 Gee ee te ee ee Ble 

$2, use__ este 5. J == Be apap eet ES 81b(1) 

98> ise, = ea a ae ees 81b (4) 

PP TG See AE eee 2 ghia Pane gt Sh as ees 28a 

Switch ring_ Le - sa, eal Cape os SN ee ey 27¢ 

Switched systems____—- 2 ee Pi J oe pee a Ss Ac 

System application____-----------------------=--—---~-===--—- 
s * eee i 

Alternate telegraph-telephone service_——------------------- See cares 7 

Simultaneous telegraph-telephone service__-~---~---------- 2a eee eee 8 

Speech plus half-duplex_ E: > eee RS 2 6 ee Eur 5 9 

Telegraph only service dE eR 2 22 ees 6 

Telegraph-Telephone Terminal AN/TCC- 14s Pe RP n> sa ee eS 5 

System sectionalization : 

Checking Telegraph-Telephone Signal Converter UAC 8 Oy ilpees  h 43¢ 

Checking Telegraph Terminal TH-5/TG_-------__- peewee... eee 43b 

General____- ee ees PE re Le 5S re ie ek. ee 43a 

Table of components__ S eee eS eee 12 

Technical characteristics: 

Electrical Filter Assembly F—98/U__--_---------------- sh os ok 10b 

Telegraph-Telephone Terminal AN/TCC-14 Bah ete ool. oer 10 

Telegraph Terminal TH-5/TG_---------~------------------ == 5-55 10a 
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Telegraph only service, system application: 
Use on— 

Carrier telegraph system 

Paragraphs 

Pe ee eA MERE R noe ort Foe too an oe Pe, SN c 
Common battery switchboard __ ee Pe ro 2 a ee ae Se ee a 
Local battery switchboard_________ aan nhc SRaue BPS ebed ae 08S ees 6a 
Trunks passing 20-cps ringing signal _ = <ees Se inl 6¢ 
Push-to-talk radio 2 bs a oe hee aes Ge 

Telegraph-telephone service: 

Alternate ot ASE, oes nan peas ee peat 7 
Simultaneous_____ NAD DAs ee ae ne ae eer rae 8 

Telegraph-Telephone Signal Converter TA-182/U: 
Controlsaeoey ae 2 2 =e ixE Sead. 1 Decors Wes ee ee 24 
Checking e BR cee oC toh oD 9 = pee 43¢ 
Checklist, equipment performance ==: eo ee a fis ,, 45b 

Conmections ls sews a (Pee oe aes certs = Dill 

Description meres COME ee ne ene testa Comes epee ss 14 

Equipment performance checklist__ i ee Eth es 45b 

Running spares 2: Bares, et s 166 

Switch TP—TG, use = Ra =x es. es x 28a 

Use on trunks not passing 20-cps ringing signals - = ESS Sue 6d 

Telegraph-Telephone Terminal AN/TCC-14: 

Connections eb Fn Aes po ae aaa ss Dil 

Installation tS) Ache ice amt Acti iat A Se ra ey ede lt eC 20 

Lubrication nia hs a ad RP ee IN ety GEL Lee a cry J 38 
Payal eenrenhavey GBR) 2 ia ae ee Sa enna Peasy Geer St Pare E 11 

Running spares URS See ee ae 16 

Siting Ke = ea eal ee ee * 2 18 

Use on carrier telegraph system____ = = x 6c 

Telegraph Terminal TH-5/TG: 

Alinement ant poet ma aa 102 

Binding post connections________-______ Be ah tela RA OR ee rs 3 oa 81b 

Checking Bok all ele ae ts MS e135 es 436 

Connections for various types of operations_ : 21 

Controls _ en lES 2 Ms M! 23 

Description cl Tak RT IR ae ay er ee ae beable WM = ey 

Equipment performance checklist ee * 45a 

Location of resistors and capacitors on terminal board_ ee OY oe De 96 

Major circuits, general functioning _ ae erat y gta in a 2 48a 

Power supply circuit, general functioning______§»__»______ 48a (3) 

Receiving circuit, general functioning ____________ UN ye Berio : 48a (2) 

RING switeh, use papel A pee RR CSR Saw ia MT oe pe 2 ee 27c 

SH NDand h ECijacks, use. 2) ese eee x peeeent SEE 27d 

Sint: GI ESA IN RR ee eee Pe 2 27b 

Technical characteristics____ 2 2S eee i feelers ee 10a 

Test equipment required for alinement___- SAS ae pad am 102 

Theory, general________ pe cis Ke ee EET Fp soe Son Paws Sle Ps SIE = * 48 

Transmitting circuit, general functioning Pee seh ¥ 7 

Test equipment: 

Alinement of Telegraph Terminal TH-5/TG___ a eS 102 

Equipment used_____---_-+-- Peon tee m Jie Ss = 85 

Reriginlest in ee er ot Se ee ase Bhs Le Soa pes 112 

Min ouilcishoonne se. 2 ae ee eee bac Bae a or a3 Lae 92 

Tests: 

(arnicr leakaees ou * 2 8 eee ——-------=----------- 1146 

Circuit: 

Iinpute ss sae A EE ne ee jis) 

Output_ PRET Re eA Sk Ss dee ee 2a, TE 116 

Output level, transmitting __ 15 Sh ee rapes tas 114¢ 

Powersuppliy.e—-——— = I Ore EEN ERS Cs i le slats} 

Receiving awe geen ee ye 115 

Pan gine sees 8 eee ye So et nnn 116 
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Tests—Continued 

Current—Continued 

Threshold a if 

Time-delay____ 

Transmitting 

Final, general 

Operations | ===es= ae cm 

Oscillator frequency________ 

Theory, Filter F—98/U 

Threshold circuit: 

Buffer stage V2(B), functioning 

Description__ fe x 

General functioning_______ 

Receiver gate stage V7(B), fu 

Rectifier doubler stage V6, functioning 

Trigger stage V7(A), functioning 

Time-delay circuit: 

netioning 

General functioning a 

Sequence of operation 

Stage V10(A &B): 

Marking interval 

Spacing interval_______ 

Tests = _ 

Tools, materials, and test equipment 

Transformer T6, use____ 

Transmit gate stage V8(B), functioning - 

Transmitting circuit: 

Alinement, general 

D-c amplifier V12(A): 

Marking interval _ 

Spacing interval____ 

Description 

Miller effect_ 

Modulator stage V9(B): 

Marking interval ae 

Spacing interval 

Oscillator stage V9(A): 

Marking interval a 

Spacing interval ie 

Output: 
Amplifier stage V8(A): 

Mark-to-space transition 

Marking interval 

Level test 

Time-delay stage V10 (A&B): 

Marking interval 

Spacing interval 

Trigger stage V7(A), functioning 

Trouble shooting at field maintenance level: 

Charts ea 

Data = 

D-c resistance of transformers and coils 

General precautions 

Operational test___s_—_ 

Test equipment required 

Procedures = 

Voltage and resistance charts_ 

2-wire line, connections 

Uncrating, unpacking, and checking new equipment_ 

Unpacking domestic packing cases 

Tse a ITT os AEN eon ce a PES 

88 
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Vehicular installation__________ 

Vibrator, static ringing generator operation ee ie 

Visual inspection, trouble shooting________- a 

Voice frequency, hybrid connections____ Le a 

Voice Frequency Hybrid TA~—31/U, use of BS: Sa 

i oltage and resistance charts_2_-_. inate = 

Weatherproofing, maintenance: 

Desert ash UE eae epee J Be Eh 

General ep Le cose ae eee eens SO Beads ME Re RE eee Ae 

Tropical____ Beat ae ean Ri Oe tether A a Rohe hon eee cents 

Winter sae ee ye 8 ay Se eh se eat sa OER 
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