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WARNING 

HIGH VOLTAGE 

is used in the operation 

of this equipment. 

DEATH ON CONTACT 

may result if personnel 

fail to observe safety precautions. 

vii 



DESTRUCTION NOTICE 

WHY — To prevent the enemy from using or salvaging this equipment. 

WHEN — When ordered by your commander. 

HOW — 1. Smash—Use sledges, axes, handaxes, pickaxcs, hammers, crow- 

bars, heavy tools. 

2. Cut—Use axes, handaxes, machetes. 

3. Burn—Use gasoline, kerosene, oil, flame throwers, incendiary 

grenades. 

4. Explosives—Use firearms, grenades, TNT. 

5. Disposal—Bury in slit trenches, fox holes, other holes. Throw in 

streams. Scatter. 

USE ANYTHING IMMEDIATELY AVAILABLE FOR 

DESTRUCTION OF THIS EQUIPMENT 

WHAT — 1. Smash—Chassis, panel, drum, lead screw, clutch, motor, tubes, 

transformers, fork oscillator, terminal strips, meters, con- 

trols, coupling units. 

2. Cut—Cords, cables, wiring. 

3. Burn—Covers, terminal boards, wiring, technical manuals, photo- 

graphic equipment. 

4. Bend—Chassis, panels, drum, lead screw, table. 

5. Bury or scatter—All of the above materials after destroying. 

DESTROY EVERYTHING 

vill 



SAFETY NOTICE 

Facsimile Set AN/TXC-1(*) uses high voltages which may be dangerous 

to life. 

Voltages as high as 1,000 volts, 1,800 cycles alternating current, may be devel- 

oped in the motor amplifier circuit of Facsimile Transceiver TT-1(*)/TXC-1. 

Voltages as high as 1,250 volts, 60 cycles alternating current, and 450 volts direct 

current are developed in Rectifier Power Unit PP-86(*)/TXC-1. 

High voltage in the motor circuit of Facsimile Transceivers TT-1/TXC-1 and 
TT-1A/TXC-1 is exposed when the cover is removed from the motor and clutch 

assembly. 

Keep one hand in your pocket while making high-voltage measurements. This 

precaution will prevent touching the electrical circuit with more than one part of 

the body at one time. 



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. 

G. 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. Upen 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 vic- 
tim’s back; 

(2) the operator’s fingers are in a natural po- 

sition on the victim’s back with the little finger lying 
on the last rib; 

(3) the heels of the hands rest on either side 
of the spine as far apart as convenient without al- 

lowing 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 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 second. 
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 elbows 
straight and locked. Vio- 
tim's face turned away 
from bent elbow and resting 
on back of hand. 

B. FORWARD SWING 
AND POSITIONING OF 
HANDS. Little finger 
rests on last rib. 

C. DOWNWARD PRES- 
SURE, Arms and thighs 
vertical. 

D. REST POSITION. 
Operator releases pressure 
suddenly, swings 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, 

etc. 

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. 

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

[Le 

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 CER- 

TAIN that he is fully conscious and breathing nor- 
mally. 

JL15338-E 



| FACSIMILE TRANSCEIVER TT-18/TXC-I, 

Figure 1. Facsimile transceivers. 



This manual supersedes so much of TM 11-375B, 5 April 1944, including C 1, 4 August 1945, 

and C 2, 17 May 1946, and TM 11-4038, 6 December 1945, as pertains to 

Facsimile Sets AN/TXC-1 and -1A., 

PART ONE 

INTRODUCTION 

Section I. DESCRIPTION OF FACSIMILE SET 
AN/TXC-1(*) 

1. General 

Facsimile Set AN/TXC-1 (*) is an electromechani- 
cal-optical facsimile set of the revolving drum type 

for the transmission and reception of page copy. 

It is used .for transmission of maps, photographs, 

sketches, and printed or handwritten text over reg- 

ular voice-communication channels, either wire or 
radio, between fixed stations. Colored copy may be 
transmitted but all reproduction is in black, white, 
and intermediate shades of gray. Received copy is 
zecorded either directly on chemically treated paper 
or photographically in either negative or positive 
form. The equipment will transmit or receive a 
page of copy 12 by 18 inches (in.) in 20 minutes 
(min.). Principal components of Facsimile Set 

AN/TXC-1(*) are Facsimile Transceiver TT-1 

(*)/TXC-1 (fig. 1), which serves either as trans- 
mitter or receiver, depending on the setting of a 

front-panel selector switch, and Rectifier Power Unit 

PP-86(*) /TXC-1 (figs. 9 and 10), which supplies 
operating power to the transceiver and operates from 

a nominal alternating-current (a-c) source of 115 
volts at 60 cycles per second (cps). 

Note. Basic nomenclature followed by the symbol (*) is 

used to indicate all models of an item of equipment covered 

in this technical manual. For example, Facsimile Set 

AN/TXC-1(*) indicates Facsimile Sets AN/TXC-1, 

AN/TXC-1A, and AN/TXC-I1B. 

pe, Application of Facsimile Set AN/TXC-1(*) 

Facsimile Set AN/TXC-1(*) may be used with 
either wire or radio communication circuits. 

a. WrrE Circuits. When used with wire lines, 

the facsimile transceiver may be connected direct 

to the line by using one of several input and output 

terminals of various impedances and levels; or the 

transceiver may be connected to the line through a 

coupling coil which may be magnetically coupled to 
the receiver of a conventional telephone handset 

or inductively coupled to certain types of lines 
having no ringing or signaling circuits. An ampli- 

tude-modulated (a-m) 1,800-cycle carrier is trans- 

mitted and received. 

b. Rapio Circuits. When used with radio com- 
munication circuits the facsimile set may be con- 
nected in several ways to produce different types of 

radio signals. 

(1) Amplitude modulation. When transmitting, 
the facsimile set is connected into the microphone 

circuit of a conventional a-m radiophone trans- 

mitter to produce an a-m radio signal. When receiv- 

ing, the output of a conventional a-m radio receiver 

is connected to the input of the facsimile transceiver. 

(2) Subcarrier frequency modulation. When the 

facsimile transceiver is connected to auxiliary 

equipment, Converter CV-2(*)/TX, the converter 

output is fed into a conventional a-m radiophone 

transmitter and the radio signals are described as 

subcarrier frequency modulation (fm). The radio 
signals consist of a radio-frequency (r-f) carrier 

modulated by a constant-amplitude audio signal 
whose frequency is varied to carry facsimile intelli- 

gence. When this system is used for receiving, a 

conventional a-m radio receiver, the same converter, 

and the same facsimile transceiver are used. The 

converter changes the subcarrier f-m signals back 

-to a-m signals which are fed into the transceiver. 
For more details see section IX. 

(3) Carrier shift modulation. When the facsimile 
transceiver is used with two auxiliary equipments, 
Converter CV—2(*)/TX and Exciter Unit 0-5/FR, 

carrier-shift signals can be transmitted over a con- 

ventional continuous-wave (c-w) radio transmitter. 

When transmitting, the a-m output of the facsimile 
transceiver is fed into the converter, a varying 

direct-current (d-c) output is taken from the con- 

verter and fed into the oscillator, and f-m signals 
from the oscillator excite the c-w transmitter. 
Narrow-band f-m radio signals are transmitted. 
When receiving, a conventional a-m communica- 

tions receiver, an additional auxiliary equipment, 
Frequency Meter BC-221, the converter, and the 



facsimile transceivet are used to convert f-m signals 
back to a-m signals. For more details see section X. 

3. Technical Characteristics 

a. FACSIMILE TRANSCEIVER TT-1(*)/TXC-1. 

Type of equipment ....... Rotating drum 
PUNCtONS Ste, os ta eens Transmit or receive 

sy DESCLACODY game cee een Page copy 
Maximum size of copy...... 12 by 181%. in. 

Size of scanning spot........ 1/100 in. 
Pype-of recording.<a.3. 555. : Direct, or photograph- 

ic positive or nega- 

tive 
Speed of drum: 

ROtAnOn set: settee hot 1 revolution per sec- 

ond (sec) 
Lateral movement ...... 121% in. in 20 min 

Scanning lines per in. 2... 7. 96 
Numbersot tubes S45. tes 18 

Audio carrier frequency..... 1,800 cps 
Type of modulation......... a-m 
Frequency bandwidth ....... 1,800 cps maximum 

Frequency band limits...... 900 to 2,700 cps 
Drum speed control......... Synchronous motor 

controlled by 1,800 
cps fork oscillator 

Signal levels: 
Input (for reception)...—45 to 0 dbm* 
Output (for 

transmission) teres) 0 to +25 dbm 

Required 

No. 
Component? 

Facsimile Transceiver TT-1/TXC-l, 

InGlidinig A, Ape. ox stead ewe ees Sere 

Motor-brushes: 2 mest ee ceaee ee 

Cord GD=1018") 25 asses aes 

ord GD=1019.. age, aeeoer ee. 

Shieldedicord fea cee eee 

Exciter lamp, Mazda No. 1129, 

1 in use, 6 running spares..... 

LUC. coupling uunit era scene 

KC coupling wit? oan 

Dust- covers Soneae nore er acre 

Set of split nuts, running spares. . 

Screw sdtiver. tes ara ce 

Stylus, running spares .......... 

‘Lubespullereeecwen se ore ee 

Recorder lamp No. R1130B, 1 in 

use, 2 running spares ......... 

_ 

— j=) 

— — pe 

— 

ee eet 

WwW 

Height 

(in.) 

a 

1034 

0.156 diam 

Pe ee 

eeeeeees 

eooee re see 

eoeeree see 

b. RECTIFIER Power Unit PP-86(*)/TXC-1. 

Number: of tubes 25. eeaee Zs 

Input requirements : 

Power, SOUrCE = si7.m eeeerete 100-130 volts (v), 50- 
65 cps; 250 watts 
(w) at 115 v 

Signal “SOURCE: Aire. acter 1,800 cps from fork 
oscillator unit 

Output: 

Unregulated plate supply. 450 v at 75 milliam- 
peres (ma) 

Filamentistipply . aero 6.3 v, 60 cps, at am- 
peres (amp) 

Start motor supply 
CP P=86/X Gal eecs ne. 9 vy, 60 cps, 6 amp 

Start motor supply 
(PP-86B/TXC-1) ....... 115 v, 60 cps, 0.5 amp 

Exciter lamp supply......... 6 v, 1,800 cps, 2.75 
amp 

*Dbm means decibels referred to 1 milliwatt in 600 ohms. 

4. Table of Components 

Components of Facsimile Sets AN/TXC-1, -1A, 

and —-1B are similar. The table in a below lists com- 

pletely the components of Facsimile Set AN/ 
TXC-l, b below lists modifications of the table for 

Facsimile Set AN/TXC-1A, and c below lists modi- 

fications of the table for Facsimile Set AN/ 
TXC-1B. 

a, FACSIMILE SeT AN/TXC-1. 

eere rl] eee eee vr eoerere 

eee el we eee eer eee ree 

ry 1.8 

ee ee eer eer see _ 1.1 

diam 46 

diam 46 

1 This list is for general information only. See appropriate publications for information pertaining to requisition of spare parts 

#KC coupling unit supplied only with Facsimile Set AN/TXC-1, serial numbers 1 to 93. 
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a. Facsrmite SET AN/TXC-1 (contd). 

Component! Required Height Depth Length Volume Weight 
No. (in.) (in.) (in.) (cu ft (1b) 

Tube JAN-1B46, 1 in use, 2 

LUMI TsPareswerrsr een ces oe 3 

Tube JAN-6AC5SGT/G, 3. in 

use, 2 running spares ........ 5 

Tube JAN-76C5, 4 in use, 1 run- 

PUNE MSPATC ai pdldea oes he cys is 5 

Tube JAN-7L/, 4 in use, 2 run- 

Min ISPALeS escheat aay sien sie) 6 

Tube JAN-7N7, 2 in use, 1 run- 

CUMS PALGs sue earner we ded ors 3 

Tube JAN-7C7, 1 in use, 1 run- 

WIND SSHALC Rac. arstatrecectorsreretrors fe 

Tube JAN-8%, 1 in use, 1 run- 

PIS ASPATO? <1 aicise soley e538 e 2, 

Tube JAN-1645, 1 in use, 1 run- 

HPESPATE xg es adit eek eee Z 

Tablew Mae2o2/ dG tiaies vilsale ses Z 32 22 37 4.7 86 
Rectifier Power Unit PP-86/TXC- 

PRAT ere ces rs Cae oan ieoe s 1 9 10 12 0.62 48 

ISIE COVETS alactsc8 5 3 «elms Fier 1 

Fuse (a-c line), Littelfuse 5 amp, 

1 in use, 6 running spares .... 7 

Tube JAN-1B47, 1 in use, 2 run- 

WIN SSPAleSimuns Salata ec Sree 3 

Tube JAN-7C5, 2 in use, 2 run- 

PUN RS PALES eevee Societe § cae eae 4 

Tube JAN-7L/, 1 in use, 1 run- 

Vinee Siete la att ce eee. oak 2 

Tube JAN-7N7, 1 in use, 1 run- 

Ita SG PAL Caen svale a erete cheats: <a 2 

Tube JAN-7S7, 1 in use, 1 run- 

TS = Sarena. «4 hss oe ete 2 

Tube JAN-5Z3, 1 in use, 1 run- 

LUNAS Pareles cishe sea ee 2 

Package Teledeltos paper ...... 4 

Package Timefax paper ....... Z 

Photographic Equipment PH-—549/- 

TCH Sinciding tie, . J. aches tates + Fee eso cise See a le tence cial ae a ha ee eet ces | su aeeetas 8.3 

Bottle brmall ot Sah alae scorers ws 4 

Chemical developer, Eastman Ko- 

dak type DK-60A .......... 4 gal 

Chemical developer, Eastman Ko- 

Wake typen~/ 2.0 wy <os ae tae 4 gal 

Paper, enlarging, Royal Bromide 

Pata set OSS sh ietivaias.«. «ie te 2 TDR Re le ciee cee'd oa 1834 

Paper, enlarging, Aero, Eastman 

Kodak kind 1020, % gross..... 1 1A Ae SORE i PRA en cies 1834 

Fixing powder, acid, l-gal size ..... 4 

Film, transmission, type A, 1 

dozen? Raomee ser oe Pete eet 6 [Deere Center t scat 3) one 1834 

Thermometer, —20°F to +120°F 1 

Tray enamelgeiad. deen o.scees ad 4 19 4 PR rn aes | Were STAR 6.8 

ee 
ene sore 

1 This list is for general information only. See appropriate publications for information pertaining to requisition of spare parts. 



b. Facstmite Ser AN/TXC-1A. Components of 
Facsimile Set AN/TXC-1A are the same as those 

of Facsimile Set AN/TXC-1, with the following 

exceptions : 

(1) Facsimile Transceiver TT-1A/TXC-1 re- 

places Facsimile Transceiver TT-1/TXC-1. 

(2) Delete KC coupling unit. 

(3) Add one each test cord, 6 inches long, Plug 
PL-55 on one end, alligator clips on other end. 

(4) Add two each pilot Lamps LM-52, 6-8 volts, 
0.15 amperes, Mazda 47, one in use, one running 

spare. 

(5) Add 12 each motor fuses, type 3AG, % am- 

pere, 1 in use, 11 running spares. 

c, Facstm1Ite Ser AN/TXC-1B. Components of 
Facsimile Set AN/TXC-1B are the same as those of 

Facsimile Set AN/TXC-1A (6 above), with the 

following exceptions: 

(1) Facsimile Transceiver TT-1B/TXC-1 re- 
places Facsimile Transceiver TT-LA/TXC-1. 

(2) Table MT-252A/TXC-1 replaces Table MT- 

252/TXC-1. . 

(3) Rectifier Power Unit PP-86A/TXC-1 re- 

places Rectifier Power Unit PP-86/TXC-1. 

(4) Delete Tubes JAN-1B46, JAN-1B47, and 
JAN-6AC5GT/G and substitute the following: 

(a) Four each Tubes 5651, two in use, two run- 
ning spares. 

(b) Five each Tubes JAN-1635, three in use, 

two running spares. 

(5) Delete motor brushes. 

(6) Add one each Loudspeaker LS-11. 

(7) Change description of photographic equip- 
ment as follows: 

(a) Delete enlarging paper kind 1020 or Aero. 

(b) Change number of packages of enlarging 
paper, Royal Bromide F-1, from 2 to 3. 

(c) Change size of film, photo paper, and record- 
ing paper to 181144 inches long. 

(d) Change description of developer DK-60A to 
call for two each, 314-gallon containers. 

(e) Add two each packages of contact printing 
paper, 12 by 19 inches. 

(8) Add spring scale. 

(9) Add magnifying glass. 

5. Packaging Data 

Facsimile Set AN/TXC-1(*) is packed for oversea 

4 

shipment in four nailed wooden boxes. The items 

are packed approximately as follows: 

Volume | Weight 

(cu ft) (1b) 

t Dimensions 
Box No. Item (in.) 

1 Facsimile Transceiver 

TT-1(*)/TXC-1 . .|4014x1514x22Y.| 84 | 218 
2 Rectifier Power Unit 

PP-86(*)/TXC-1. | 1714x15x15% 23 89 

3 | Photographic 
| Equipment 

| PH-549/TXC-1 
and spare parts ...|40x26x26 15.6 339 

4 |Table MT-252(*)/. | 

| TXC-1 and dust | 
covers SS is Sete 40x26x20 12.0 137 

Note. For dimensions of major components unpacked see figures 2 

and 3. 

TL73516S 

Figure 2, Facsimile Transmitter TT-1(*)/TXC-1, 

dimensions. 

TL73517S 
Figure 3. Rectifier Power Unit PP-86(*)/TXC-1, 

dimensions. 

6. Description of Major Components 
a, FACSIMILE TRANSCEIVER TT-1(*) /TXC-1. 

Facsimile Transceivers TT-1/TXC-1 (fig. 4), TT- 
LAT XC (fig S)sand lt R/T eat (figs. 6, 
7, and 8) are similar in size, weight, and appearance. 
They differ slightly in the number of operating con- 
trols and in certain circuit features. The trans- 



ceiver is mounted on a steel chassis 345g inches 

long, 1754 inches deep, and 1% inches high. Tubu- 
lar guards 1 inch in diameter are welded to each 
end of the chassis to serve as carrying handles and 
to protect the equipment when it is turned on its 

side, back, or top for inspection and repair. Mounted 
to the chassis are the motor assembly, bearings which 

support the lead screw and drum, fork oscillator 

unit, regulator unit, signal and phasing circuit com- 
ponents, transmitting optical system, receiving opti- 

cal system, various other components, the power sup- 

ply connection plug, and the panel supporting the 

operating controls and terminal panel. Operating 
controls are located on a sloping portion of the 

front panel behind the drum, The terminal panel 
for input and output connections is on the right 

TLS10395 

Figure 4. Facsimile Transcewver TF-1/TXC-1. 

Figure 5, Facsimile Transcewer TT-1A/TXC-1, 



side of the panel assembly. In Facsimile Trans- 
ceiver TT-1B/TXC-1 only, the output jack for an 

external speaker used in the voice communication 

(talk-back) circuit is located on the left side of the 
panel assembly. The transceiver is provided with a 

metal base cover, mounted to the chassis with ma- 

chine screws, and bearing four metal supporting 

feet. Metal covers protecting the motor and clutch 

assembly and the rear, side, and top of the trans- 

ceiver are held in place with slide fasteners. A 
canvas cover is provided to protect the transceiver 

from dust when it is not in use. 

b. RecTIFIER Power Unit PP-86(*)/TXC-1. 
The rectifier power unit (figs. 9 and 10) is con- 
structed on a metal chassis 12 by 10 by 214 inches 
high (some are 3 inches high). All components are 
mounted on the chassis, which is shielded and pro- 
tected by a bottom cover plate bearing four metal 

feet and a ventilated top metal cover. Two cables 

emerge from an opening in the top cover, one a 

power cable to connect to the a-c line and the other 

a power cable terminating in a Jones plug which 

attaches to the transceiver. The rectifier power unit 
is provided with a canvas cover for protection dur- 

ing shipping. 

Caution: Do not leave the cover on the power 

unit during operation, or components will overheat. 

c. TaBLE MT-252(*)/TXC-1. The collapsible 

metal table (fig. 11) furnished with facsimile sets 

is 32 inches high, 22 inches deep, and 37 inches 

long. It can be disassembled by removing the metal 
screws in the legs and side braces. The table has 

a masonite top, on which Facsimile Transceiver 

TT-1(*)/TXC-1 is mounted, and a bottom shelf 

which supports Rectifier Power Unit PP-86(*)/ 

TXC-1 and Converter CV-2(*)/TX (when used). 

A hole in the top of the table permits easy connec- 

tion of the power cable plug to the transceiver. A 

metal drawer is provided for storing a supply of 

recording paper. 

d. Corps AND Leaps. The following cords and 
leads (fig. 12) are furnished with Facsimile Set 

AN/TXC-IB: 

(1) Cord CD-1018 (fig. 12E) is an 8-foot, 2-con- 
ductor, shielded, rubber-jacketed cord terminated at 

each end with Plug PL-55. It is used in making 

input connections to the transceiver. 

(2) Cord CD-1019 (fig. 12F) is an 8-foot, 3- 
conductor, shielded, rubber-jacketed cord terminated 

at each end with Plug PL-68. It is used in making 

output connections to the transceiver. 

(3) A 51%-foot test lead (fig. 12D) is terminated 
on one end with a two-prong plug which fits the 

1V and 6V jacks on the coupling coil, and on the 
other end with two alligator clips. It is used in 

making input and output connections to the trans- 

ceiver when a high-level signal is required for cer- 

tain types of wire lines. 

(4) A 6-inch test cord (fig. 12B) is a 2-conduc- 
tor cord terminated at one end with Plug PL-55 and 
at the other end with two alligator clips. It is used 

in connecting a wire line into the RADIO RCVR. 
jack during reception of high-level signals. 

Figure 6, Facsimile Transceiver TT-1B/TXC-1, 
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Figure 8. Facsimile Transceiver TT-1B/TXC-1, rear view, cover removed. 

Figure 9. Rectifier Power Unit PP-86/TXC-1, 

cover removed. 

Figure 10. Rectifier Power Unit PP-86A/TXC-1, Figure 11. Facsimile Transceiver TT-1/TXC-1 and Recti- 

cover removed, fier Power Unit PP-86/TXC-1 on Table MT-252/TXC-1. 



e. UC Courtine Unit. This coupling unit (figs. 
{2A and 20), which is used to make input and out- 

put connections to the transceiver through a tele- 

phone receiver, is supplied with a phosphor-bronze 

clamp for holding it in place on the telephone hand- 
set. The primary impedance is 600 ohms, matching 
the output of the transceiver. The full 10-ohm 
secondary provides an open-circuit output of 6 volts; 

the secondary also has a 2-ohm tap which provides 
an open-circuit voltage of 1 volt. The secondary 
terminates in two female type plugs for selecting 

the desired level. 
f. LoupsPpEAKER LS-11. This loudspeaker is a 

component of Facsimile Set AN/TXC-1B, and also 

of AN/TXC-1A when modified according to MWO 
SIG 11-375B-(1). It is not a component of Fac- 

simile Set AN/TXC-1,. This external speaker (fig. 

6) is a permanent-magnetic type, 4 inches in diam- 

TLI0064-s 

Figure 12. Cords and coupling coils. 

eter with a 250-ohm output transformer to match 

impedance of the transceiver talk-back circuit. The 
speaker and transformer-are contained within a steel 

box 454 inches square and 2 inches deep, which is 
fitted with a mounting clamp. 

g. RecorpING Paper. Two special direct record- 
ing papers are furnished for use with Facsimile 

Transceiver TT-1(*)/TXC-1. 

(1) Teledeltos paper is used in direct recording. 
It is a dark paper with metallic backing and a light 
coating. The coating is burned off by a spark from 

the transceiver stylus during the direct recording op- 

eration. The paper furnished is 12 by 18114, inches 
in size. Four packages, each containing 250 sheets 

of Teledeltos grade H, are furnished. 

(2) Timefax paper is used in the direct record- 
ing process when copies of the received picture are 

to be made with a hectograph pad. This is a spe- 

cially prepared paper with a high-resistance outer 
coating which is burned away by the spark from 
the transceiver stylus. The paper furnished is 12 
by 18114, inches in size. Two packages, each con- 

taining 250 sheets, are furnshed. 

7. Differences in Models 

Facsimile Sets AN/TXC-1, -1A, and -1B are simi- 

lar in purpose, operation, and appearance. Later 

models, those carrying the A and B issue letters, 
include a number of improvements which are listed 
in the following subparagraphs and in the chart at 
the end of this paragraph. For full details of cir- 
cuit differences see figures 146, 147, 148, and 149. 

a. ForK OsciLLtator Unit. This unit in Trans- 

ceiver TT-1/TXC-1 is unsealed in Facsimile Sets 

AN/TXC-I, serial numbers up to 105 on Order No. 

2695-MPD-45. Starting with serial number 105, a 

Ref Signal Corps Name of part and description _ Function 
symbol stock No. 

A 6C25-120/C8 COUPLER, FACSIMILE SET: model UC; TTE | Induction coupler to telephone 

No. 90-09-00. receiver; UC coupling coil. 
B 3E4039-4 LEAD, TEST : 6-inch ; 2-conductor ; TTE No. 90-37-03.| Line connector to RADIO 

RECVR. jack. 

C 6C25-1/C13 COUPLER, FACSIMILE SET: model KC; TTE | Induction coupler to telephone 

No 90-10-00 (supplied only with Facsimile Set receiver; KC coupling coil. 

AN/TXC-I, serial Nos. below 93). 

D 3E4039-2 CABLE ASSEMBLY: special purpose; 5-foot-6-inch; | Line connector. 

2-conductor TTE No. 90-37-02. 

E 3E1999-18 CORD CD-1018: 8-foot, 2-conductor; with Plugs | Connector cord to radio re- 

PL-55 at each end. ceiver, 

F ~ 3E1999-19 CORD CD-1019: 8-foot, 3-conductor, with Plugs | Connector cord to radio trans- 

PL-68 at each end. mitter. 



sealed fork oscillator unit is used in the transceiver 

of the remaining models of Facsimile Set AN/ 

TXC-1 and in all models of Facsimile Sets AN/ 

TXC-1A and -1B. The sealed fork unit includes a 

revised tube line-up. The fork is sealed against 

changes in pressure and humidity, and the drive coils 

are sealed against changes in humidity. Details of 

both sealed and unsealed units are given in para- 

graphs 86 and 87. The two units are electrically and 

mechanically interchangeable. 

b. TaLtK-Back Circuit. Facsimile Set AN/ 

TXC-1 includes no talk-back circuit. Communica- 

tion between transmitting and receiving operators 

is by means of external telephones, which may use 

the same wire or radio circuit as the facsimile 

equipment. All models of Facsimile Set AN/TXC- 

1A were originally produced with a built-in loud- 

speaker serving both as microphone and loudspeaker, 

the change-over of function being accomplished by 

a STANDBY-MON-TALK switch on the front 

panel. All models of Facsimile Set AN/TXC-1A 

are scheduled for modification, to include a front 

panel jack into which an external Loudspeaker LS- 

11 may be plugged to improve the quality of voice 

communication. See MWO SIG 11-375B-(1) and 

figure 146 for details of this modification. All models 

of Facsimile Set AN/TXC-1B have only the exter- 

nal Loudspeaker LS-11. The built-in speaker and 

speaker transformer T8 have been eliminated. The 

STANDBY-MON-TALK switch is used on the —B 

model as well as on the —A model. 

c. SyncHronous Motor. Motors on all three 

equipments are mechanically interchangeable, but 

motor parts are not interchangeable. All are syn- 

chronous motors, controlled by a 1,800-cycle signal 

generated in the fork oscillator unit and increased 

in power by the motor amplifier tubes. Facsimile 

Sets AN/TXC-1 and -1A use motors which are 

started with 9-volt, 60-cycle/ac applied when the 

START button on the transceiver is pressed. 

Brushes are mechanically engaged to the start motor 

during the starting operation. Facsimile Set AN/ 

TXC-1B uses an induction starting motor which 
operates on 110-volt 60-cycle ac (fig. 13). No 
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brushes are required. The motor starting circuit and 

the power supply are different from those in the 

earlier models, In Facsimile Sets AN/TXC~1 and 

-1A the motors differ as follows: 

(1) Motors with serial numbers above 1,000 have 

six poles rather than four. 

(2) Motors with serial numbers above 1,157 have 

ball-bearing, side-wall bearings in place of the lower 

sleeve bearing. 

(3) Motors with serial numbers above 1,210 have 

a clutch ring (B in figure 110) which has a wide 

inner bearing surface. 

ms 

Figure 13. Motor, Facsimile Transceiver TT-1B/TXC-1, 

d. RESISTANCE AND CAPACITANCE VALUES. 

Values of resistors and capacitors in Facsimile Set 
AN/TXC-1 were based on old standards. The value 
of numerous individual components have changed 
a few percent in Facsimile Sets AN/TXC-1A and 
AN/TXC-1B, to conform with American War 
Standard values. However, the differences are in 
most cases less than the plus or minus 10 percent 
tolerances of the components, and are of no sig- 
nificance. For details, see figures 147, 148, and 149. 



e. TRANSCEIVER DIFFERENCES. 

Facsimile Transceiver 

TT-1/TXC-1 TT-1A/TXC-1 TT-1B/TXC-1 

Fork: oscillator initecn.cse0cc<mes Unsealed fork on serial Nos. | Sealed .......0s0ccecees ec: Sealed. 
up to 105 on Order No. 

2695-MPD-45; sealed on 

later models. 

Jalk-backt circuit ounce steele TN ORG eteias. tia’ sie. sip ess in.e 3c ss Internal speaker; external | External Loudspeaker LS-11 

Loudspeaker LS-11 added only. 

by MWO SIG 11-375B— | R98 added as stabilizer. 

CD): 

Stage Mmotota hl cet < cometary ae OE VeACT DEUISHES weceeinle alessio 3 OD VaaGuDItishes mance 110 v ac, brushes eliminated. 

Drum friction mechanism ...... NCEA er atte men, Ba ka ss NO> 55 eihaxe tele Sse se meeeeien ‘Yes, 

IMGlOF aise ret ater sare. Chemconne NGM oechet ce cccinces On"trost: panel* aeons oe “On front panel. 

MCG IS wie Taint siosaicut «at Die cle anc Oe Single db meter ........... mingle; dbumietet...1. oves con ae 1. Db meter, M1. 

2. Motor coil current meter, 

M2. 

3. RB+ voltmeter, M3. 

Motor amplifier output tubes V5 | JAN-6AC5SGT/G ......... JAN-GAG5GT/Gs. been aes es JAN-1635. 
and V6. 

RECORD output amplifier tube | JAN-OGAC5GT/G ......... JAN-6A.C5SGT/G ay. ots aes JAN-1635. 

V14. 

V25, reference voltage regulator.) R1160 or JAN-1B46 ...... R1160 or JAN-1B46 ...... Type 5651. 

Pilot lamp on front panel....... ING. -2ké-cin RPG Oa eas cere MOS: as are.te eels Seamer e ete ts Yes. 

RBge potentiometer 2h s.ics.05 +: Sb ion ee Nones.\4. cuneate othe R96. 

Motor current potentionmeter ...| None ...........eeeeeecees N ONG ee a cee e cals sae R93. 

Tube V13icathode potentiometer.| None). ...2..4....0005-066% IN (ilom Ore ee es or oe ate Se R97. 

f. Rectirier Power Unir PP-86(*)/TXC-1. 

Rectifier Power Unit PP-86/TXC-1, a component 

of Facsimile Sets AN/TXC-1 and AN/TXC-1A, 

wired. However, Rectifier Power Unit PP-86A/ 

TXC-1, a component of Facsimile Set AN/TXC- 

1B, will operate all three transceivers, Transceiver 

will operate either Facsimile Transceiver TT-1/  TT-1/TXC-1, TT-1A/TXC-1, and TT-1B/ 

TXC-1 or TT-1A/TXC-1, but will not operate TXC-1. For circuit differences see figures 144 

Facsimile Transceiver TT-1B/TXC-1 unless re- and 145. 

g. RECTIFIER PowER UNIT DIFFERENCES. 

Rectifier Power Unit 

PP-86/TXC-1 PP-86A/TXC-1 

Suppliedmwithmemeetetcncrcte recreate cles sce vsti AUN AX C= Me ands WAN ae chalcone si sib: AN/TXC-I1B. 

Weed Wi trey eeege t ieyevn es eM SS Me re a se TT-1/TXC-1 and TT-1A/TXC-1| TT-1/TXC-1, TT-1A/TXC-1, and 

only. TT-1B/TXC-1. 

W233. -Voltapenveritlatorinanecns i yee daswweseew os R160 61 JAN-LB47 Si ee Lees Type 5651. 

alter capacitotas Gltememewe wet cieeiccste hic aon eres. ies parallel swith’ C14 se. s jes melas In parallel with C12. 

TR Ot s, -cc See eae A TE awe et, AAC POO NON RaGieG 5.c34s Has stones eens 150,000 ohms, 

Risen a oe 250,000 chims: /. okerebsu) Wak. Je) $1000/ ohms. 

11 



h. Taste MT-252A/TXC-1. Table MT-252A/ 
TXC-1, supplied with Facsimile Set AN/TXC-1B, 

is the same size as Table MT-—252/TXC-1 supplied 

with Facsimile Sets AN/TXC-1 and —-1A. The con- 
struction and method of dismantling, however, are 

slightly different. 

Section Il. INSTALLATION OF FACSIMILE 
SET AN/TXC-1(*) 

8. Siting 
Facimile Set AN/TXC-1(*) is intended for fixed 
station installation. Choose the location within the 

fixed station so that connections can be made con- 
veniently to a power source of 115 volts 60 cycles 
per second ac, and to the wire or radio circuit 

which is to be used for facsimile. If the equipment 

is to be used to transmit copy, place it so that the 
sun cannot shine directly on the drum. If the equip- 

ment is to be used to receive copy by photographic 

processes, locate it in a dark room. 

9. Uncrating, Unpacking and Checking 

Take care when unpacking or handling the equip- 

ment. It may be damaged easily when it is not 

protected by the packing case. When unpacking, be 

careful to avoid damaging the packaging materials 

any more than is absolutely necessary. Store the 
inside packaging materials in the shipping con- 
tainer for future use. Unpack and check the equip- 

ment as follows: 

a. Cut the steel straps with a suitable cutting 
device or twist with pliers until the straps crystal- 
lize and break. 

b. Remove the nails with a nail puller and lift 
off the top of the shipping container. Avoid prying 

with a crowbar or other tool. 

c. Lift the packaged equipment from the box 
and carefully remove the fiberboard box, the moist- 
ure-vaporproof barrier, and the other packaging 

material. Figures 14 and 15 show typical packing 
of the facsimile set. 

d. If the equipment has been in storage for a 
long period, check lubrication of the motor before 
operating. é 

10. Terminal Panel (fig. 22) 

The terminal panel located on the right end of the 
facsimile transceiver is used for connecting the 
fascimile equipment to the voice circuit, 
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CORNER POSTS 
DOUBLE - WALL 

OVER (NAILED TO SIDES) 

ATTACHMENT 5, PLYWOOL 
DESICCANT 

>< 

DESICCANT 
CELL, SINGLE- 

CELL, SINGLE 
WALL 

CORNER POSTS 
DOUBLE - WALL ALL CUSHIONING 

350-LB MULLEN 
TEST CORRUGATED 
FIBER- BOARD 

TL73880S 

Figure 14. Packing, Facsimile Set AN/TXC-1(*). 

TL736861S 

Figure 15. Packing, Facsimile Set AN/TXC-1(*). 

a. PHONES Jack. This two-circuit jack, which 

receives Plug PL-55, is connected through a resis- 
tor attenuation network to the primary of T7, the 
audio-frequency (a-f) input matching transformer 
(1 to 1 ratio) used for coupling between the line 
and the transceiver. It may be used for monitoring 
the line. 

b. RADIO RCVR. Jack. This two-circuit jack is 
wired in parallel with the PHONES jack, and 



may be used with Plug PL-55 as an input con- 
nection to the transceiver. 

c. LINE Brnpr1ne Posts. These posts serve as 
input and output connections for the transceiver. 
When the selector switch is in either RECORD 
PHOTO or RECORD DIRECT position, the 
LINE posts are connected to the primary of input 
transformer T7. The center binding post, marked 
REC. C.T., connects directly to the center tap of 

the primary of T7 at all times. When the selector 
switch is in TRANSMIT position, the two outside 
LINE binding posts are connected through 300-ohm 
resistors from secondary No. 2 of the output trans- 
former T2 and furnish 0.78 volt to a 600-ohm load. 

Directly below the LINE binding posts is a GND. 

post connected to the frame of the transceiver. 

d. CARBON MIKE Jack. This three-circuit jack, 
an output connection which receives Plug PL-68 

commonly furnished with carbon microphones, is 
connected to one-half of secondary No. 2 of the 
output transformer T2. When the selector switch 

is on TRANSMIT, T2 secondary No. 2 is con- 
nected to the LINE binding posts. 

e. RADIO XMTR. Jack. This jack is connected 
in parallel with the CARBON MIKE jack and is 
used as a transceiver output connection to the radio 

transmitting circuit. The output level is 0.4 volt 

into a 100-ohm load. 

f. LINE JACK. This two-circuit polarized jack 
requiring a special plug serves as input and output 

connector for the transceiver. The UC coupling coil 
polarized plug fits this jack. When the selector 

switch is at TRANSMIT, the line jack is connected 
to secondary No. 1 of T2, the transceiver output 
transformer, and provides an output of 15.5 volts 
into a 600-ohm line. One side of the LINE JACK, 

labeled GND, is always at ground potential, con- 
nected to the transceiver frame. When the selector 
switch is at RECORD PHOTO or RECORD 
DIRECT. thes LINE JACK is ;connected’ to. the 

secondary of transceiver input transformer T7. 

g. MOTOR JACK. This three-circuit jack receives 
Plug PL-68 and permits breaking into the 1,800- 
cycle signal circuit between the motor amplifier buf- 

fer stage of the fork oscillator unit and the motor 

amplifier stage for test purposes or supplying an 

external signal to the motor amplifier. 

11. Removal of Drum Chock 

Before making connections to the facsimile set, 
remove the drum chock from its position under 

the lead screw and directly beneath the engaging 
lever. Unfasten the two machine screws holding the 

cap of the chock to the top of the lead screw (fig. 
16) and the two machine screws holding the chock 

to the transceiver chassis, Slide the chock toward 
the front of the transceiver at right angles to the 

lead screw. 
Caution: Do not slide the drum chock along the 

length of the lead screw, or aluminum chips from 

the chock may lodge in the threads. 

TL (0086°S 

Figure 16. Drum chock in place on facsimile transceiver. 

12. Interconnections of Facsimile Set 

AN/TXC-1(*) 

Before making any connections, check to see that 
all tubes are in their proper locations in Facsimile 

Transceiver TT-1(*)/TXC-1 and Rectifier Power 

Unit PP-86(*)/TXC-1. Proper tube locations are 

shown in figures 17, 18, and 19. 

a. Make sure the power ON-OFF switch on the 
front panel of the transceiver is at OFF. 

b. Connect the multiconductor cord of the recti- 
fier power unit to the transceiver by inserting the 
JONES plug into the receptacle at the right-hand 
end of the transceiver chassis (figs. 7 and 18). 

c. Connect the a-c plug on the 2-conductor power 

cord of the rectifier power unit to a 115-volt, 60-cps, 
a-c outlet (fig. 18). 

13. Connections to Wire Lines 

The method and equipment used to connect fac- 
simile equipment to communication circuits depends 
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Figure 17. Location of tubes, Facsimile Transceiver 

TT-1B/TXC-1. 

JAN - 884) 
1635_ JAN-7N7. JAN- oe 

OSOO O; / 
/ JAN- 7C5. 

\ 
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\ 
SS \ 
ORK UNIT ! 

| 
' , 

1 
t 
' 

| 
' 
| 

JAN-7L?-—- JAN-7G7_—s 

FLOATING PANEL 

TL 73520S 

Figure 18. Location of tubes, Rectifier Power 

Unit PP-86/TXC-1. 

JAN-7C05 eas: exe -7N7 9 OC rll OY 4 
JAN-7C05 JAN-7S7 JAN-5Z3 

TL 73521S 

Figure 19. Location of tubes, Rectifier Power 
Unit PP-86A/TXC-1, 

on the type of circuit, the type of terminal station 

equipment, and the loss and faults in the circuit. 

A good voice circuit will carry facsimile signals at 

least as far as voice signals. A line of Wire 

W-110-B, for example, may carry facsimile signals 

up to 25 miles, considerably farther than voice 

signals. For high quality facsimile transmission, 

however, circuits must be of better quality than those 
normally considered suitable for voice transmis- 
sions. Since the facsimile signal is an a-m, 1,800- 

cycle carrier, the circuit should be capable of pass- 
ing both upper and lower side-band modulation 
frequencies, 900 to 2,700 cps, as flat as possible. 

Excessive delay distortion causes different rates of 
propagation of various frequency components, dis- 

placing the facsimile signal components and pro- 

ducing an objectionable distortion on the recorded 

copy. Changes in signal level at the receiving end 
which would be unobjectionable on a voice con- 
versation may completely ruin a facsimile picture. 
A very low signal-to-noise ratio degrades received 

copy. Amplitude distortion and line reflections in- 
terfere with high quality reception. 

a. Voice Circuits. Voice communication be- 
tween transmitting and receiving operators can be 
over the same circuit used for facsimile signals. 
When using Facsimile Transceiver TI-1/TXC-1, 
telephones are used at each end of the circuit. How- 
ever, Facsimile Transceivers TT-1A/TXC-1 and 

TT-1B/TXC-1 have talk-back circuits which elimi- 

nate the need for additional telephones. Facsimile 

operation is possible over so-called blind circuits on 
prearranged schedules without voice communication. 

b. PERMANENT INSTALLATION. For a permanent 

installation, locate the talking circuit in the wiring 
coming into the telephone subset. This is usually 

the red wire and green wire, or the wire with the 
red tracer and the wire with the green tracer. Con- 
nect the two wires of the talking circuit directly to 
the two binding posts marked LINE on the 
facsimile transceiver. A telephone line having low 
loss may furnish a received signal strength higher 

than the LINE binding post input of the trans- 
ceiver can accept. This is indicated by the necessity 

of setting the GAIN control near zero to obtain a 

-++2-decibel (db) meter reading. The meter reading 
will jump in steps of % db or more when the — 

GAIN control is varied. When this condition is 
encountered, connect the telephone line to a Plug 
PL-55 and insert the plug into the jack marked 
RADIO RCVR. on the transceiver for receiving 

only. To reduce hum, connect a wire from the 



GND. terminal to the REC. C.T. terminal. Leave 
Plug PL-55 out of the RADIO RCVR. jack except 
when receiving copy. 

_c. TEMPORARY INSTALLATION. (1) The UC coup- 
ling coil is designed to fit over the receiver of the 

handset used on Telephone EE-8-(_) and type F-1 

commercial handsets (fig. 20). Fit this coil into place 

and connect the plug at the end of the cord from 

the UC coupling coil to the polarized LINE JACK 
on the facsimile transceiver terminal strip. When 
using a line of Wire W-110-B between facsimile 

transceivers, if closer line coupling is needed than 

can be obtained by using the magnetic coupling 

coil, connect the telephone line directly to the 1V 
connector on the coupling coil. If the loss on the 

line is exceptionally high, the connector marked 

6V on the coupling coil may be used, provided the 

line loss is at least 18 dbm before reaching the first 

telephone exchange or repeater. 

Warning: Do not use the coupling coil outputs 
marked 1V or 6V with any commercial or common- 
battery circuits or any circuit using signaling or 

ringing. 

(2) The KC coupling coil, supplied only with 

Facsimile Set AN/TXC-1, serial numbers below , 

TELEPHONE HANDSET F 1 

TELEPHONE HANDSET E 2 

KG FEED COIL 

NEW TYPE RECEIVER 

NOTE IRREGULAR SHAPE AND 
PERFORATIONS IN CAP 

93, fits old type E-1 commercial handsets and old 

type telephone receivers. 

14. Connections to Radio Circuits 

a. WiTH CONVERTER CV-2(*)/TX. Converter 
CV-2(*)/TX is used at both transmitting and re- 

ceiving ends of the normal a-m radio circuit which 

carries subcarrier f-m facsimile transmissions. Tor 

complete information on Converter CV-—2(*)/TX 

and the method of connecting it, see section IX of 

this manual, TM 11-2252, and TM 11-4021. For 

carrier shift modulation, see also TM 11-2205 and 

section X of this manual. 

b. WitHouT CoNVERTER. When Facsimile Trans- 

ceiver TT-1(*)/TXC-1 is to operate with a con- 
ventional a-m radio transmitting and _ receiving 
station, without the use of Converter CV—2(*)/TX, 

make connections as follows: 

(1) Plug one end of Cord CD -1018 into the 
transceiver RADIO RCVR. jack and the other 

end into the phones output jack of the radio re- 

ceiver. This is the receiving connection. 

(2) Plug one end of Cord CD-1019 into the 

RADIO XMTR. jack on the transceiver and the 

OLD TYPE RECEIVER See: 

TL 10100-S 

Figure 20. Coupling cotls attached to telephone sets. 
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other end into the microphone jack of the radio 

transmitter. This is the transmitting connection. 

(3) Plug the radio carbon microphone into the 

CARBON MIKE jack of the transceiver. 
(4) Plug the radio headset into the PHONES 

jack on the transceiver. The radio.transmitter and 

receiver may be operated normally for radio voice 
communication while the transceiver selector switch 

is at either SET RANGE or STAND BY position. 

(5) If the radio receiver output is too low for 

the transceiver, check the label on the small circular 

tag screwed to the terminal board between the 

RADIO RECVR. and PHONES jack. Ordinarily 
this is set at 2,500 ohms, indicating the impedance 
of the RADIO RECVR. input circuit is 2,500 ohms 
to match the phones circuit output of the conven- 

tional radio receiver. Some radio receiver circuits, 

however, have a 250-ohm output. Connection of a 

250-ohm receiver output to the 2,500-ohm trans- 
ceiver input will be indicated by a failure to get 

sufficiently high reading on the transceiver db 
meter, even though the transceiver GAIN control 

may be set at maximum and the monitored signal 

may sound loud in the headset plugged into the 

PHONES jack. To change the transceiver input 

to match a 250-ohm receiver output circuit, pro- 

ceed as follows: 
a. Remove the back cover of the transceiver to 

gain access to the terminal board mounted inside the 
transceiver on the metal brace near the db meter. 

Connect a wire between terminals 1 and 2 of the 

terminal board, short-circuiting resistor R79 (figs. 

147, 148, and 149). 
b. Remove the green wire with orange tracer, 

which is soldered to terminal 3, and solder it to 

terminal 4. This places resistor R82 in the circuit. 
c. Replace the transceiver rear cover. 

d. Remove the two screws holding the round tag 
on the outside terminal board in place, turn the 

tag over so that the exposed side reads 250 ohms, 
and replace the screws. 

Note. To avoid pick-up while receiving, it may be neces- 

sary to connect the GND. binding post to one of the line 

binding posts or to the REC. C.T. binding post. Remove 

this connection when transmitting. 
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(6) If the facsimile transceiver output is too 

high for the radio transmitter input circuit, reduce 

the gain of the radio transmitter preamplifier. A 

temporary alternative is to set up the facsimile 

transceiver in the normal manner, and then reduce 

its maximum output by turning the GAIN control 

until the maximum meter reading is —4 db, 

15. Dark Room Installation 

When Facsimile Set AN/TXC-1(*) is used for 
photographic reception of copy, install the equip- 

ment in a large, well-ventilated darkroom from 

which all light is excluded. A large sink and run- 

ning water are necessary. 
a, SAFELIGHT. Install a safelight equipped with 

a Wratten series OA filter, or its equivalent. This 
gives a yellowish green light. Locate the light ap- 

proximately 5 feet from both the transceiver and 
the sink. 

b. ADDITIONAL EQuIPMENT. In addition to Photo- 
graphic Equipment PH-549/TXC-1 which is sup- 

plied with Facsimile Set AN/TXC-1(*), the 

following equipment is desirable: 

1 electric print dryer. 

1 gross each of contact printing paper, single weight, 

12 by 1884 inches, contrast Fl, F2, F3, and F4, 

Eastman Kodak or equal. 
2 dozen each, contact printing paper, contrast FO 

and F5, 
1 contact printer, 18 by 22 inches. 

1 dark-room clock with second hand. 
1 squeegee, 10 inches long. 

2 or more ferrotype plates, chrome, to fit electric 

dryer. 
2 print tongs, 

16. Repacking Information 

Clean and lubricate the transceiver before repacking. 
Place the drum chock beneath the lead screw 
(fig. 16) and fasten it securely in place. If original 
packaging material and shipping case are not avail- 
able, use cases of good constructon an¢ arrange for 
proper cushioning. 



PART TWO 

OPERATING INSTRUCTIONS 

Wote. For information on destroying the equipment to prevent enemy use, refer to the destruction notice at the front 

of the manual. 

Section III. CONTROLS AND THEIR USE 

17. General 

All electrical operating controls of Facsimile Set 
AN/TXC-1(*) are located on the sloping front 

panel of Facsimile Transceiver TT-1(*)/TXC-1. 
Two mechanical controls, the drum engaging lever, 

and the clamp bar control knob, are located on the 
drum and its control mechanism. Controls are the 

same for Facsimile Transceivers TT-1/TXC~-1, 

TT-1A/TXC-1, and TT-1B/TXC-1 except for 

minor differences required by changes in the talk- 
back circuit on the various models (figs. 21, 22, and 

23). These differences are detailed in the following 
paragraphs. Input and output connections are located 

on the right-hand end of the transceiver. 

CLUTCH GAIN 
WINDOW 

PHASE SELECTOR 
BUTTON SWITCH 

START 
BUTTON 

ENGAGING LEVER 

Figure 21. 

CONTROL 

18. Power ON-OFF Switch (S2) 

This switch is located on the right side of the 
transceiver control panel. It makes and breaks one 

leg of the 110-volt 60 cycle, a-c line circuit feeding 
the primary of transformer T-11, the main power 

transformer for the facsimile set. This power trans- 

former is located in Rectifier Power Unit PP-86- 

(*)/TXC-1, which has no operating controls. With 
the power ON-OFF switch in the OFF position, 

power is removed from all parts of the facsimile set. 
With the switch in the ON position, plate, filament, 
and screen voltages are applied to all tubes in the 

facsimile set and power is available for starting 

and operating the synchronous motor, subject to 
changes made by the selector switch and STAND- 

BY-MON-TALK switch. 

CONTRAST OB POWER TERMINAL 
CONTROL METER SWITCH PANEL 

CLAMP BAR 
TL 73586S 

Controls, Facsimile Transceiver TT-1/TXC-1, 
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MOTOR SELECTOR ere FUSE SWITCH 
ER START PHASE 

BUTTON BUTTON at 

CLUTCH 

CONTROL 

CONTRAST 
CONTROL 

DB 
METER 

POWER 
SWITCH 

TERMINAL 
PANEL 

CLAMP STANDBY-MON- TALK ENGAGING 
WINDOW SWITCH LEVER BAR 

TL73512S 

Figure 22. Controls, Facsimile Transceiver TT-1A/TXC-1, 

MOTOR SELECTOR CONTRAST 
FUSE SWITCH CONTROL aes 

START PHASE GAIN DB SWITCH TERMINAL 
BUTTON CONTROL METER PANEL BUTTON 

SPEAKER 
JACK 

CLUTCH SPEAKER WINDOW 
STANDBY - MON- TALK 

SWITCH 

ENGAGING CLAMP 
LEVER BAR a it nr oho Oe) 

Figure 23. Controls, Facsimile Transceiver TT-1B/TXC-1. 

19. STANDBY-MON-TALK Switch (55) 

This switch is included only on Facsimile Trans- 
ceivers TT-1A/TXC-1 and TT-1B/TXC-1, which 

include a talk-back circuit, and is not found on 

Facsimile Transceiver TT-1/TXC-1. This is a 

three-position key switch located at the left on the 
front panel. The talk-back circuit’ is operative only 
when the selector switch is on STAND BY, 
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a. In the STAND BY position (upper position), 
the front panel speaker is connected in the circuit 
as a speaker, and the operator can monitor the 
communication channel. If the STANDBY- 
MON-TALK switch is in STAND BY position, and 
the selector switch is also in its STAND BY posi- 
tion, the synchronous motor will not operate. This 
position is used to receive voice communications 
when it is not necessary to have the motor running. 



Warning: When using Facsimile Transceiver 
TT-1B/TXC-1, the motor may run at a nonsyn- 

ch-onous speed in any switch position, but it will 
run at a synchronous speed only with switches in 
the positions described here for other models of 
equipment. When the motor is running at syn- 
chronous speed, the only useful speed, the drum will 
revolve once each second, and an audible 1,800-cycle 

tone will be heard coming from the motor 

laminations. 

b. In the MON position (middle position), the 
speaker is connected and the operator can monitor 
the communication channel. However, in this posi- 

tion, the motor receives power and can be started 

and run at synchronous speed. This is the normal 

position for receiving voice communications when 

phasing transmitting and receiving equipments 
preparatory to sending and receiving facsimile copy. 

Some 1,800-cycle interference will be noticed in 

the talk-back circuit. 

c. In the TALK position (lower position), the 
speaker becomes the microphone of a voice inter- 
communication system. The switch must be held in 
the TALK position; if pressure is released it will 
snap back to the MONITOR position. The TALK 
position is used when talking to the facsimile opera- 
tor on the other end of the circuit. 

Note. The talk-back circuit operates only when the selec- 

tor switch is at STAND BY. Voice communication cannot 

be carried on over this circuit when the selector switch 

is at TRANSMIT, SET RANGE, RECORD PHOTO, 

or RECORD DIRECT. 

Caution: The talk-back circuit will not function 
over a radio circuit which uses Converter CV-—2(*) 

TX, unless the converter is bypassed for voice com- 

munication. See TM 11-2252. 

20. Selector Switch (S1) 

The selector switch (S1), which is located to the 
left or center on the front panel of the transceiver, 

is the principal control for determining the function 
of the transceiver. It has five positions, which from 
top to bottom are labeled: TRANSMIT, SET 

RANGE, STAND BY, RECORD PHOTO, and 

RECORD DIRECT. 

a. TRANSMIT. In the TRANSMIT position, the 
facsimile transmitting circuit is established, and 
impulses representing elements of the facsimile copy 

are sent out over the facsimile circuit to the receiver. 
This is the normal operating position when the 

transceiver is actually transmitting copy. In this 

position the switch also closes the radio transmitter 

relay circuit associated with the CARBON MIKE 

jack. 

b. SET RANGE. In the SET RANGE position 

the transmitting circuit is established as in the 
TRANSMIT position, except that impulses are not 

sent out over the line. This position is used when the 

operator is engaged in setting the contrast range 

for transmitting a specific piece of copy. 

Note. Since the transceiver is disconnected from the line 

when the selector switch is at SET RANGE, some method 

must be used to avoid a disconnect when operating with a 

commercial line. A telephone set across the line or a special 

telephone key will hold the line. A dry line, one not nor- 

mally used with signaling, will not be rung off. 

c. STAND BY. In the STAND BY position, the 
tubes are kept’ ready for operation of the trans- 
ceiver. This is the normal setting during the periods 

when copy is not actually being transmitted or 

received. | 

d. RECORD PHOTO. In the RECORD PHO- 
TO position, the receiving circuit is established to use 

the recorder lamp which causes recording of re- 

ceived copy on photographic paper. This switch 

position is used to set the GAIN and phase the 

receiving transceiver. A raised portion of the 
selector switch nameplate enables the operator to 

set the switch “at RECORD~ PHOTO™ im - the 
dark room. 

é. RECORD DIRECT. In the RECORD DI- 
RECT position, the receiving circuit is established to 

use the stylus instead of the recording lamp. The 

stylus causes recording of received copy on direct 

recording paper or other electrosensitive paper. 

Moving the selector switch to RECORD DIRECT 

position mechanically moves the stylus into contact 
with the paper on the drum. 

21. START Switch (S4) 

This switch is a nonlocking, multipole, push-button 

switch located on the front panel between the 

STANDBY-MON-TALK switch and the selector 
switch. The operator presses this button momen- 

tarily to apply power to the start motor and to bring 
the synchronous motor above the normal operating 
speed. When the START button is released, the 
motor slows down to its normal operating speed 

and continues to operate at that speed. 

Caution: The motor of Facsimile Transceiver 

TT-1B/TXC-1 is at synchronous speed only when 
the 1,800-cycle tone can be heard from the motor 
laminations, 
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22. PHASE Switch (S3) 
The PHASE switch is a nonlocking, multipole, 

push-button switch located to the left of the selector 

switch. The receiving operator presses this button 

to energize the phasing circuit of the receiving 

transceiver while the transmitting operator is send- 

ing phasing pulses. The operation assures that both 

transmitting and receiving drums are in the same 

position at the same instant. Once the relatively 

short phasing operation is completed, the machines 

remain synchronized because both drums are driven 

by motors running at the same speed. 

23. CONTRAST Control (R45) 

This control, a calibrated potentiometer located to 

the left of the db meter on the front panel of the 

transceiver, adjusts the contrast range (difference 

between minimum and maximum signal strength) 

of the transmitted signal by adjusting the magnitude 
of currents in the photocell bridge circuit. This 

control is operated only by the transmitting operator, 

although the setting he makes is determined partially 

by the request of the receiving operator. The dial 

on this control is numbered from 1 to 100 and the 

ranges to use for transmitting positive and negative 

are indicated. 

24. GAIN Control (R59 and R60) 

This control, located between the CONTRAST 

control and the selector switch, is a dual potentiom- 

eter which serves to control the level of the signal 

handled by the transceiver. Jt does not change the 

contrast range. 

Note. The front panel db meter, which serves as a guide 

in setting GAIN and CONTRAST controls, is calibrated in 

db with reference to zero power level of 6 milliwatts (mw) 

in 600 ohms, But line power levels are commonly expressed 

in terms of dbm, decibels with reference to zero power 

level of 1 mw in 600 ohms. The db meter on this equipment 

does not register the true line signal level in either db or 

dbm. When the facsimile transceiver selector switch is at 

TRANSMIT and the db meter reads plus 2 db, the result- 

ant power dissipated in a 600-ohm resistive load connected 

across the LINE binding posts is 1 mw, representing 0 dbm. 

When the facsimile transceiver is receiving, there is no fixed 

relationship between line power and db meter reading, for 

meter readings depend on the setting of the GAIN control. 

In paragraph 3, under technical characteristics, input and 

output signal levels for the transceiver are expressed in true 
line dbm. Elsewhere in this manual, however, the term db 
is used merely to express the relative level readings of the 
db meter, not to indicate line levels in dbm. 
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25. Drum Controls 

Two mechanical controls are located on the drum 

mechanism. 

a. The clamp bar control knob is located on the 

right side of the rotating drum. It is used to open 

and shut the clamps which hold copy to the drum, 

and can be operated only when the motor is not 

running and the drum is not rotating. This knob 

has three positions: 

(1) Center position, in which both clamps are 

fastened. This is the normal operating position when 

copy or recording paper is securely fastened to 

the drum during either transmitting or receiving 

positions. 

(2) Counterclockwise position, in which the 

clamp is open on the side toward the operator when 

the clamping bar is at the top of the drum. This 

position is used only momentarily while inserting 

copy and preparing to fasten it to the drum. 

(3) Clockwise position, in which the clamp is 

open on the side away from theoperator when the 

clamping bar is at the top of the drum. This position 

also is used only momentarily while fastening copy 

to the drum. 

b. The drum engaging lever is located to the left 

of the drum, and is used to engage the half nuts on 

the rotating drum with the lead screw, causing the 

drum to travel from right to left during the scanning 

process. Pushed away from the operator, this lever 

disengages the drum from the lead screw, so that 

the drum rotates but does net travel from right 

to left. The disengaged position is used at all times 

when copy is not actually being transmitted or 

received. Pulled toward the operator, this lever 

engages the half nuts with the lead screw and causes 

the drum to travel slowly from right to left. This 
position is used during the actual transmitting or 

receiving of copy. 

Warning: On Facsimile Transceivers TT-1/ 

TXC-1 and TT-1A/TXC-1, the guide arm of the 

engaging mechanism may leave its track on the 

chassis of the transceiver if the drum is pushed to 

the far left with the protective housing removed 
from the motor and clutch. If this occurs, the drum 

will not feed properly on the lead screw. In Fac- 

simile Transceiver TT-1B/TXC-1, a machine screw 

and nut provide a stop to prevent the guide arm 
from leaving the track. 



Section IV. OPERATION 

Note. The operating instructions i. this section are based 
on the use of a voice-communication circuit between trans- 

mitting and receiving operators. So-called blind circuits, 

however, in which transmission and reception of facsimile 

copy is completed on prearranged schedules are feasible 

without voice communication. Experienced operators will 

find numerous satisfactory ways of saving time by varying 

the operating procedures described in this section. Only 

authorized operating procedures, however, should be fol- 

lowed. 

26. Preparations 

Before operating Facsimile Set AN/TXC-1(*) 
determine the type of circuit being used, wire or 
radio, and the type of transmission and reception 
desired. All will affect the operating procedure. 

a. Circuits. (1) If a wire circuit is used be- 

tween transmitting transceiver and receiving trans- 
ceiver, be certain that connections are correct for the 

quality of line (par. 13). 
(2) If a radio circuit is used, and Converter 

CV-2(*)/TX is in the circuit between facsimile 

transceiver and radio transmitter, remember that 

the transceiver talk-back circuit will not function in 

the usual manner. 
b. Type or Transmission. Adjustment of the 

transmitting transceiver will depend on the type of 

transmission being made and the type of receiving 

process in use. Coordination is necessary between 
transmitting and receiving operators. Transmission 

can be either positive or negative. In positive trans- 
mission, black portion of the copy are transmitted as 

high-level signals which print at the receiving end as 
black (fig. 28). In negative transmissions, white por- 

tions of the copy are transmitted as high-level sig- 
nals which print on the negative (fig. 28). The 
relative signal levels are indicated by the db meter 
on the transceiver. The kind of copy being sent and 
the use to be made of the copy at the receiving end 
determine whether transmissions should be negative 

or positive. 
c. Type or Reception, (1), Direct recording. 

When the time element is important, use the direct 
recording method. Slight loss of detail and fidelity of 
half tones (shades of gray between white and black) 
must be tolerated. Copy received on Teledeltos paper 
is ready for immediate use; copy received on Time- 
fax paper permits making duplicates by the hecto- 
graph method in a very short time. 

(2) *Positive photographic recording. When only 
one copy is needed, and finer detail and better half- 

tone reproduction than can be obtained by direct 
recording are necessary, use the positive photo- 
graphic recording method. Copy received by this 

method requires photographic processing before it 
can be used. 

(3) Negative photographic recording. When 
maximum quality of a photograph is required, use 

the negative photographic recording method. Copy 
received by this method requires photographic proc- 

essing just as any negative, and positive prints can 

be made from the negative. 

27. Transmitting, General 

a. INITIAL OPERATION. (1) Cut the copy to be 
transmitted to a size no larger than 12 by 185% 
inches. Keep the actual message for transmission 

to 12 by 17% inches for both photographic and 

direct recording. 

(2) Fasten captions on the copy to be transmitted 
with Scotch tape or write them on the copy with 

either ink or pencil. 

(3) Throw the power ON-OFF switch of the 
transceiver to ON, and turn the selector switch to 
SET RANGE. Wait for the high-pitched 1,800- 
cycle tone. (There is no audible tone when the 
selector switch is in STAND BY position and the 
STANDBY-MON-TALK switch is in the STAND 

BY position.) Normally a 10-minute warm-up 

period should be allowed before actually trans- 

mitting. 

(4) Press backward on the engaging lever on the 
left end of the drum mechanism to disengage the 

drum from the lead screw. Push the drum to the 

right-hand end of the lead screw. Turn the drum 
so the clamping bar is on top. 

b. PLacinc Copy on Drum (fig. 24). (1) Raise 
one edge of the clamp bar by turning the knob on 
the right end of the drum to its clockwise position, 
and place the lower edge of the copy face up under 
the rear edge of the clamp bar. Turn the knob to 
its counterclockwise position to set the clamp and 

open its other edge. Revolve the drum forward, 
wrapping the copy around the drum. Insert the loose 
edge of the copy under the clamp, pull the copy 

tight around the drum with a wiping motion of the 
hand, and set the clamp by turning the clamping 
bar knob back to its center position. 

(2) Make certain that there are no bulges in the 
copy (fig. 29). If the copy is too small to fit around 
the drum and into the clamping bar, fasten it to 
the drum with Scotch tape. 
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Figure 24. Loading drwm with direct recording paper. 

28. Transmitting Positive for Direct Recording 

In transmitting positive for reception on Teledeltos 

or Timefax paper, proceed as follows: 

a. PREPARATIONS. (1) Warm up the transceiver 
and load the drum as outlined in paragraph 27. 

(2) Be sure the selector switch is on SET 
RANGE. . 

b. Setting GAIN anp CONTRAST Con trots. 

(1) As a starting point, set the GAIN control at 65 
and the CONTRAST control near zero. 

(2) Turn the drum so that the whitest portion 

of the copy is illuminated by the spot of light. Care- 

fully turn the CONTRAST control to a higher 

setting until the meter reads minimum. Check the 

meter reading and move the drum slightly back- 
ward and forward while examining a different white 
portion of the copy to be sure the whitest spot is 
used. 

(3) Move the drum so that the blackest portion 
of the copy is illuminated by the spot of light. Be 
sure the blackest portion actually is used by again 
rotating the drum slightly backward and forward 
while checking the meter. 
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> 
(4) Adjust the GAIN control so that the meter 

reads +2 db. 
(5) Shift back to the whitest portion of the copy 

and readjust the CONTRAST control for a mini- 

mum reading on the meter. 

(6) Repeat steps (3), (4), and (5) above until 
the final adjustments of GAIN and CONTRAST 
controls give meter readings differing by at least 

12 db between the blackest and whitest portions of 
the copy. The maximum reading (on black copy) 
must not exceed +2 db. 

Note. On some lines, maximum CONTRAST range may 

not produce good pictures and the above procedure will have 

to be modified. 

(7) If the UC coupling coil is used to couple the 
transceiver output-to a telephone circuit, an addi- 
tional adjustment must be made at this point. With 
a +2 db meter reading, indicating maximum trans- 
mitted signal, turn the selector switch to TRANS- 
MIT. Listen closely in the telephone earpiece, and 
slowly rotate the coupling coil on the telephone head- 
set until the loudest tone is heard. Be sure that the 
coupling coil is at least 2 feet from the transceiver, 
power supply, and other electrical equipment to pre- 

vent magnetic pick-up of interference. 



(8) When using Facsimile Transceiver TT-1A/ 
TXC-1 or TT-1B/TXC-1, set the selector switch 

at STAND BY and with the STANDBY-MON- 
TALK switch momentarily flipped to TALK, tell 

the receiving operator that maximum and minimum 

signals will be sent, so that he can make proper 
adjustments on the transceiver being used for recep- 

tion. Release the STANDBY-MON-TALK switch, 

and it will snap back to MON position, enabling the 
transmitting operator to hear the receiving operator’s 

acknowledgment. When using Facsimile Transceiver 
TT-1/TXC-1, use telephones for voice communi- 

cation. 

(9) Turn the selector switch to TRANSMIT 

and with the spot of light on the blackest portion 
of the copy, transmit a maximum signal for approx- 

imately 15 seconds. This should be enough time for 
the receiving operator to adjust the controls on his 

set. Then alternately send maximum and. minimum 
signals (with the spot of light alternately” on the 
blackest and whitest portions of the copy) for about 

5 seconds each, so the receiving operator can check 

the contrast set up by the transmitting: operator. 
Experienced operators can shorten this procedure on 

subsequent transmissions over the same circuit by 
sending only minimum signals for receiver ad- 

justment. : 

c. TRANSMITTING PHastnc Putses. (1) Move 

the drum so that the spot of light shines directly 
on the raised phasing ring at the left end of the 

drum. Be sure the STANDBY-MON-TALK switch 
is at MON and the selector switch is at SET 
RANGE. Push the START button and hold it 

engaged until the motor starts and the drum picks 

up speed to slightly more than 60 revolutions per 
minute (rpm), the normal operating speed. Do not 

race the motor. Then release the START button. 

The drum will slow down to synchronous speed of 
60 rpm as indicated by the 1,800-cycle tone from 

the motor laminations. 

Warning: The motor of Facsimile Transceiver 

TT-1B/TXC-1 may run at non-synchronous speed. 
It is at synchronous speed only when the 1,800- 
cycle tone can be heard from the motor laminations. 

(2) If the drum stops, repeat the starting opera- 
tion. The light shining on the dark phasing ring and 

the white phasing spot sends out phasing pulses 
indicated by a flicking of the db meter each time 
the light shines on the phasing spot. Look through 

the clutch window and be sure the drum is driven 
by the stop arm driving the dog trip-arm (fig. 27). 
This condition should take place automatically after 

5 to 10 revolutions of the drum. If the stop arm 1s 
not driving the dog trip arm, false phasing may 

result (fig. 30). To correct this condition exert a 
gentle friction with the fingers against the phasing 

ring on the drum until the stop arm catches up with 
the dog trip arm. (Facsimile Transceiver TT-1B/ 
TXC-1 has a drum friction mechanism which makes 

this step unnecessary.) Switch to TRANSMIT and 
send about 25 phasing pulses: 

d. TRANSMITTING Copy. 1f the receiving opera- 
tor does not request more phasing pulses, proceed 

to transmit copy as follows: 

(1) Turn the selector switch back to TRANS- 
MIT. Pull down the knurled engaging knob on the 

left end of the drum mechanism to engage the half 

nuts of the drum feed mechanism with the lead 
screw and cause the drum to move slowly from right 

to left on te shaft. 

(2) When all copy has moved past the scan- 
ning beam, turn the selector switch to STAND BY. 

This stops the motor of Facsimile Transceiver 

TT-l1/TXC-l. But if Facsimile Transceiver TT- 

1A/TXC-1 or TT-1B/TXC-1 is being used, the 

motor will continue to run until the STANDBY- 

MON-TALK switch also is thrown to STAND BY. 

Remove the completed copy from the drum. If more 
pictures are to be transmitted, proceed from the 
start, setting up new CONTRAST and GAIN set- 

tings for the new copy, and repeating the phasing 
procedure. If no more pictures are to be transmitted 
immediately, leave the selector switch in STAND 

BY position. When ee down, throw the power 

ON-OFF switch to OFF. 

Caution: The phasing procedure must be re- 

peated every time after the transmitting or receiving 

drum is stopped before transmitting another picture. 

29. Transmitting Positive for Positive Photo- 
graphic Recording 

When transmitting positive for positive photo-— 
graphic reception, follow in general the procedure 
outlined in the preceding paragraph for transmitting 

positive for direct recording. However, when setting 
the CONTRAST control while scanning the whitest 

portion of the copy, turn the control only until the 

db meter reads —10 db. Do not set it for a minimum 
reading. Be careful not to turn the CONTRAST 
control too far so that the meter passes —10 db and 
dips to a lower reading before rising again to —10 

db. Make final GAIN and CONTRAST control ad- 
justments so that meter readings differ by 12 db 
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between blackest and whitest portions of the copy. 

The minimum reading (on white) should be —10 

db; the maximum reading (on black) should not ex- 

ceed +2 db. 

30. Transmitting Negative 

In transmitting negative, for reception on film, pro- 

ceed as follows: 

a. PREPARATIONS. Make the same initial prepara- 
tions as in transmitting positive. Be sure the selector 

switch is on SET RANGE. 
b. Sertinc GAIN anp CONTRAST Controts. 

(1) As a starting point, set the GAIN control at 

about 65 and the CONTRAST control near 100. 

(2) Turn the drum so that the blackest portion 
of the copy is illuminated by the spot of light. Care- 
fully turn tt CONTRAST control to a lower set- 

ting until the meter reads —6 db. Check the meter 
reading and move the drum backward and forward 

slightly while examining a different black portion 

of the copy to be sure the blackest spot is used. 
Caution: Do not turn the CONTRAST control 

too far so that the meter passes —6 db, and dips 
to a lower reading before rising again to —6 db. 

(3) Move the drum so that the whitest portion 
of the copy is illuminated by the spot of light. Ad- 
just the GAIN control so that the meter reads +2 

db. Be sure the whitest portion of the copy actually 
is used by again rotating the drum backward and 

forward slightly while checking the meter. 

(4) Shift back to the blackest portion of the copy 
and readjust the CONTRAST control for a —6 

db reading on the meter. 

(5) Repeat steps 2, 3, and 4 above until the final 
adjustments of GAIN and CONTRAST controls 

give meter readings differing by 8 db between the 
whitest and blackest portions of the copy. The 
maximum reading (on white copy) must not exceed 
+2 db. 

c. OTHER STEPS. Other steps in the procedure 
for transmitting negative are the same as for trans- 
mitting positive. 

31. Receiving on Teledeltos Paper 
(Direct Process) 

Direct process recording when done on Teledeltos 
paper does not require reception in a dark room and 

provides a single received copy which can be used 
immediately without processing. 

_@, PREPARATIONS. (1) Wrap the direct process 
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paper around the drum with the metallic side toward 

the drum. The drum loading operation is essentially 

the same as for transmitting (par. 270). 

Caution: Hands should be clean and dry. Do not 
get finger marks on the glazed surface of the paper. 

(2) Warm up the transceiver as outlined in para- 

graph 27a(3). 

b. Apjustinc GAIN Controt. (1) Turn the 
selector switch to RECORD PHOTO. This makes 

the facsimile transceiver capable of receiving sig- 

nals, without operating the stylus. 

(2) If the UC coupling coil is being used mag- 
netically (coupled to a telephone receiver), direct the 

transmitting operator to send a maximum signal. 

When the maximum signal is received, adjust the 
GAIN control until the db meter reads near zero. 
Then rotate the coupling coil on the earpiece to the 

position giving the maximum db meter reading. Be 
sure the coupling coil is at least 2 feet from the 
transceiver, power supply, and other electrical 
equipment. 

(3). While the transmitting operator is alternately 
sending maximum and minimum signals, adjust the 

GAIN control on the receiving transceiver so that 
the db meter reads from +2 to +4 db on the steady 

maximum tone. (The best setting can be learned by 

experience.) Note the difference on the receiving 
transceiver db meter between maximum and mini- 

mum signal levels. If the circuit is functioning prop- 
erly, this difference will be the same as the differ- 
ence established at the transmitting transceiver, 
within 2 db. 

c. PHasine REcetver. (1) Be sure the STAND- 
BY-MON-TALK switch is at MON. Push the 
START button and hold it engaged until the motor 
starts and the drum picks up speed to slightly more 
than 60 rpm. Then release the START button. The 
drum will slow down to its synchronous speed of 
60 rpm. 

Warning: The motor of Facsimile Transceiver 
TT-1B/TXC-1 may run at a non-synchronous 
speed. It is at synchronous speed only when the 
1,800-cycle tone can be heard from the motor lami- 
nations. If the drum stops, repeat the starting 
operation. 

(2) The transmitting operator will send approx- 
imately 25 phasing pulses. These are indicated at 
the receiver by a momentary dip on the db meter 
which occurs once for each revolution of the drum. 
Be sure to wait for 10 to 15 pulses during which 
the transmitting machine comes into proper phase. 



Then press the PHASE button and hold it engaged 
for about 6-10 pulses. The phasing pulses actually 
bring the stop arm on the clutch mechanism into 

phase, and from 5 to 10 more revolutions of the 
stop arm may be required before the drum itself 

falls into phase. The drum is not phased until the 

stop arm is driving the dog trip arm (figs. 25, 26, 
and 27). Check for this condition by looking at 
the clutch mechanism through the window on the 
clutch housing. If the drum is not being driven by the 

stop arm driving the dog trip arm after 10 revolu- 
tions following the release of the PHASE button, 
exert a gentle friction with the fingers against the 
phasing ring on the drum until the stop arm catches 
up with the dog trip arm. (Facsimile Transceiver 
TT-1B/TXC-1 has a drum friction mechanism 

which makes this step unnecessary. ) 
Note, lf the receiving operator misses the phasing pulses, 

and is on a circuit where he cannot break the transmitting 
PSD) 
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Figure 25. Clutch assembly, start of phasing. 

Figure 26. Clutch assembly, during phasing. 

operator to ask for more phasing pulses, it may be possible 

to phase the receiving machine as follows. Watch the db 

meter for the periodic increase or decrease in reading once 

each second. These abrupt -changes represent pulses sent 

when the transmitting machine scans the clamp bar. Hold 

the PHASE button down for a few pulses, When the re- 

ceiving db meter flicks just as the clamp bar passes the 

stylus or recorder lamp barrel, release the PHASE button. 

There is a good chance that the receiving transceiver will 

be properly phased and a suitable picture will be recorded. 

d. Recetvine Copy. (1) If the receiving trans- 
ceiver is properly phased, wait for transmission of 

the picture signals to start. When these signals start, 

as indicated by irregular fluctuations of the db meter, 
engage the drum to the feed mechanism by pulling 
the feed engaging lever forward, turn the selector 

switch to RECORD DIRECT to engage the stylus, 
and receive the copy. 

Caution: Use care in breaking into the circuit 
to talk to the transmitting operator. On some cir- 

cuits with several stations on a network, an attempt 
to talk will spoil reception at the other stations. 
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Figure 27. Clutch assembly, phasing completed. 

(2) When the complete picture has been received, 
turn the selector switch to STAND BY. If no more 

pictures are to be received, throw the power ON- 

OFF switch to OFF. If more pictures are to be 
received, turn the selector switch to STAND BY. 

This stops the motor of Facsimile Transceiver 
TT-1/TXC-1. But if Facsimile Transceiver TT-— 

1A/TXC-1 or TT-1B/TXC-1 is being used, also 

throw the STANDBY-MON-TALK switch to 
STAND BY to stop the motor. Remove the com- 

pleted picture and attach new direct recording paper 
to the drum. Proceed from the start, setting the 
GAIN control anew to handle the new transmitting 
level, and repeating the phasing procedure. 

32. Receiving, Photographic Recording 

Receiving technique for photographic recording is 

similar to that for direct recording, except that 
operations must be performed in a darkroom. 

a. LoapInc Drum. Use 

Royal Bromide F-1 for normal positive recording. 
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photographic paper, 

Use kind 1020 (or Aero enlarging paper), contrast 

No. 1, for positive recording when no shrinkage of 

the print can be tolerated. Use Eastman transmission 

photographic film, type A, for negative recording. 

(1) Turn the selector switch on the facsimile 

transceiver to STAND BY position and make 

initial preparations. 

(2) Turn off all lights in the darkroom except 

the safelight. 
(3) Open the box of photographic paper, remove 

a single sheet, and close the box. If film is used, re- 

move one sheet of film and a piece of black paper 
from the box. Place the black paper next to the 
dull side of the film and treat the combination as 

paper according to the following instructions. 
(4) Load the drum in the same manner as load- 

ing with direct recording paper, except be sure to 
leave approximately 14 inch of space between the 

phasing ring and the paper. 
b. Recetvinc Copy. Adjust the GAIN control 

and phase the transceiver as outlined in paragraph 

31 for direct recording. In this position the selector 

switch is on RECORD PHOTO and the photo- 
graphic paper or film may be ruined if care is not 

taken to perform these operations with the drum at 
the far right side of the lead screw so that the light: 
from the recorder lamp falls only on the aluminum 
drum (fig. 28). When the signal starts, leave the 

selector switch in the RECORD PHOTO position. 
Move the drum to the right approximately %4 inch 

until the beam from the recorder lamp shines on 

the extreme left-hand edge of the photographic 
paper. Then engage the drum feed mechanism. Turn 

off the safelight. Turn it on only intermittently as 
necessary to permit checking of the transceiver 
operation. 

Warning: Light through the type OA filter will 
fog type A transmission film under prolonged ex- 

posure, Therefore, whenever possible set up the 
receiving transceiver before putting on the film. 
Phase the machine quickly, and turn off the safe- 
light as quickly as possible. 

33. Receiving Copy on Timefax Paper 

Timefax paper is a specially prepared paper which 

is used for reception when duplicate copies are 
required. A hectograph pad is used for duplicating. 
Timefax paper has a high-resistance outer coating 

which is burned away by current from the trans- 
ceiver stylus point when copy is received. The dark 
undercoating of the paper is conductive. Recording 
on Timefax paper is quicker and cheaper than the 



use of photographic methods, but definition is not 

as good. 
a. Recorpinc. Recording on Timefax paper is 

similar to recording by the direct process method 
on Teledeltos paper. Place the paper on the record- 

ing drum with the coated side up and follow the 
procedure outlined in paragraph 31. Do not judge 

the master copy by its appearance, but rather by its 

performance on the hectograph pad. The master 

copy need not be black and distinct. Set the trans- 
ceiver GAIN control so that the meter reads approx- 

imately +2 db on the black (maximum) signal for 
the original trial. Increase the setting if necessary 

but avoid too high a setting. Excessive gain will 
cause excessive smoking at the stylus, and will 
destroy the transfer dye in the undercoating. Do 

not change the setting of the GAIN control during 
the recording period. 

b. Usr or HectocrapH Dupticator. After the 
master copy has been received on the Timefax paper, 

make copies from the master sheet, using the hecto- 

graph pad as follows: 
(1) Prepare the hectograph pad for use by mois- 

tening it with a sponge and allowing the gelatine to 
absorb moisture for about 1 minute. Wipe off the 

excess water with a piece of absorbent paper. If the 
pad is extremely dry, two or more separate applica- 

tions of water may be required. When the pad is 
in proper condition, the surface will be slightly 

slippery, not sticky. 
(2) Fold back one corner of the master copy to 

facilitate its subsequent removal without scratching 
or scoring the pad, and place the master copy face 
down on the pad. 

(3) After a minute or so, lift one corner of the 

master copy and check the transfer of ink to the 

pad. If the impression is faint, press the master 
back in place. Keep checking until a deep impression 

is obtained. 
(4) When a satisfactory impression is obtained, 

peel the master from the pad. Make copies by fol- 

lowing: ordinary hectograph procedure. Press the 
paper down firmly and evenly, then peel it off. Ten 

or 15 copies can be made from a good impression. 

If more copies are desired, make another impression 
from the master. 

(5) File the master copy in a cool, dry place, 
without folding. 

34. Piece-by-piece Transmission 

When the entire picture to be transmitted cannot 

be handled in a single transmission, it must be sent 

piece-by-piece. Copy as large as 12 by 18 inches 
can be received either on direct recording or photo- 
graphic recording. For piece-by-piece transmission, 
cut the original copy into sections so that the entire 
picture can be recorded in the minimum number of 

transmissions. Procedure for piece-by-piece trans- 

mission is the same as for transmitting several suc- 

cessive pictures, with the following exceptions: 
a. During the first contact the transmitting oper- 

ator informs the receiving operator that the trans- 
mission will be piece-by-piece, and states the num- 

ber of pieces. 
b. In establishing desired contrast range and gain 

settings for the transmissions, the transmitting oper- 
ator uses the phasing ring and the phasing spot on 

it to send maximum and minimum signal levels. He 
does not use the darkest and lightest portions of 

the picture. 
c. Once the transmitting GAIN and CON- 

TRAST controls and the receiving GAIN control 
are set correctly, they are not changed until the last 

piece of the piece-by-piece copy has been received ; 

however, the receiving drum must be rephased to 
the transmitting drum before the start of each 
picture. 

35. Photographic Processing 

a. DEVELOPER AND Hypo SoLutions. Mix devel- 
oper and hypo solutions according to instructions on 

the containers of powder. Mix developer DK-60A 

for film, or developer D-72 for photographic paper. 
The same type of hypo is used for fixing both film 

and paper. 

b. DarK-Room OPERATIONS. Keep all lights ex- 

cept the safelight turned off until the photographic 

copy has been fixed in hypo. Arrange three trays 

beside the sink so that they are lighted by the safe- 
light. Put developer in the left-hand tray, clean 
water in the middle tray, and hypo in the right- 
hand tray. Be sure there is enough solution in each 
tray to cover the copy being processed (at least 
Y inch). 

(1) Negative (film). Use DK-60A solution, full 
strength, for developer. Check the temperature of 

the developer with the thermometer. It must be 

between 60° F and 80° F for satisfactory results. 
(a) Immerse the exposed film in the developer 

tray. Agitate the solution. Watch the film as the 

picture begins to form. After detail can first be 
noticed in the light portions of the lighter side of 
the film, continue developing for 3 or 4 minutes, 
making a total development time of about 5 minutes. 
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Then place it in the middle tray for 5 seconds. Then 

place it in the hypo tray. 
(b) After all cloudy white portions of the film 

have cleared, lights may be turned on for a few 
minutes. Leave the film in the hypo for at least 15 

minutes. Then wash it for at least 15 minutes in 
running water. After the film has been washed, 

hang it up to dry, using wooden clips. 

Caution: Be careful in handling film to avoid 
getting finger marks, scratches, or dust on the emul- 

sion. Keep wash water and tray solutions as near 
the same temperature as possible. Never use warm 

water to wash film; it removes the emulsion from the 

film base. 

Note. For black and white copy such as maps or mes- 

sages, use developer D-72 mixed to 1 to 1 instead of 

DK-60A. This will reduce the developing time. If rushed, 

fixing and washing time can be reduced if it is not neces- 

sary to preserve the film. The film must be clear before 

removing it from the hypo. Use of D-72 solution is not 

recommended for photographic work requiring detail in 

highlights and shadows. 

(2) Positive (paper). Use one part of D-—72 solu- 

tion mixed with two parts of water for developer. 
Be sure the temperature of the developer is between 

60°F and 80°F. 
(a) Place the paper in the developing tray and 

watch the picture begin to form. When the desired 
density has been obtained (after about 114 minutes), 

remove the picture from the developer and place it 

in the wash water in the middle tray. 

(b) After about 5 seconds, remove the picture 
from the washing tray and immerse it in the hypo. 

The lights may be turned on after the paper has 

been in the hypo for about a minute. Leave the 
paper in the hypo for at least 10 minutes. Then 

wash it in running water for 15 minutes. 
(c) If Royal Bromide paper is used, place the 

paper face down on a ferrotype plate and force 

out the excess water with a squeegee. Put the ferro- 
type plate on a dryer until the copy is dry. 

(d) If Aero enlarging paper or kind 1020 is 

used, dry the paper between two blotters, not on the 

ferrotype plate. 

c. ComMon PuHotocRAPHIC FAutts. The follow- 
ing table lists common photographic faults and their 
causes : 

Fault Cause 

Erint goomdanicnes.. Overdevelopment; developer too warm, 

If contact print—exposure too great; 

negative too weak or thin. 

...- Underdevelopment; developer too cold. 

If contact print—exposure -not sufti- 

cient; negative too dense, 

Print too light .. 
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Fault Cause 

Developer too cold, requiring too long 

development, paper fogged. 
Grayish whites 

throughout pic- 

ture. 

Underexposed contact print and long 

development; old paper; paper kept 

in damp place. 

Developer solution either too cold, badly 

discolored, or exhausted. 

Grayish granular 

appearance. 

Brownish or 

greenish tones. 

Brown and red Developer exhausted; prints not moved 

stains. about enough during fixing. 

Round white spots. Air bubbles on the surface of the paper. 

Prints not moved about enough dur- 

ing development and fixing. 

Milky fixer solutions; incorrect mixing 

or impure chemicals. 

White deposits on 

surface of prints. 

Blisters on surface. Print creased or broken while washing; 
temperature difference between solu- 

tions and wash water too great. 

Insufficient washing between develop- 

ing and fixing; long development; 

print not kept moving when first im- 

mersed in fixer; iron in wash water, 

probably from rusty pipes; print ex- 

posed to air too much while develop- 

ing, especially in warm weather. To 

remedy, try using fresh developer 

solution, 

Yellowish stains. 

36. Operator Coordination 

The following is a summary of the joint and indi- 
vidual operations required of both transmitting oper- 

ator and receiving operator in the satisfactory trans- 

mission and reception of facsimile copy. Figures 28, 

29, and 30 illustrate a number of operating faults. 

Item No. Both operators 

1 Establish voice communication (radio or wire). 

2 Decide what method of transmission and reception is 

required. 

3. Check equipment connections. 

4 Turn transceiver power ON-OFF switches to ON. 

Transmitting operator Receiving operator 

Places recording paper on 

receiver drum. 

5 Places copy on transmitter 

drum. 

6 Sets contrast at 8 db for 

negative reception, 12 db 

for positive photographic 

reception, or maximum 

usable contrast for direct 

recording paper. 

7 Sends maximum signal, 

then maximum and mini- 

mum signals. 

8 Sends phasing signals ... 

Adjusts GAIN control for 

proper receiving level 

and checks contrast. 

Presses PHASE button to 

phase receiver. 
9 >Sends: copy Avene: eeseee Receives copy. 



‘TL 50353 

(3) Selector switch at “record photo” when mounting (4) Disfiguration caused by scratching and fingering 

Royal Bromide paper. photographic material. 

Figure 28, Good recordings above, operating faults below, 
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@)Dark area at center caused by loosely mounted 

original picture. 

(3) Details lost and glare produced by excessive contrast. @ Reversal of some shades produced by transmission in 
critical range; contrast control not properly set. 

Figure 29. Operating faults, 
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Reproduction showing lack of phasing or @)Erratic recording caused by faulty coupling. 

improper phasing. 

(3) Effect of induced 60-cycle impulses. (@)Dark strips caused by induced 1,800-cycle impulses 

at recewwer, 

Figure 30. Operating faults, 
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Section V. EQUIPMENT PERFORMANCE 

CHECKLIST 

37. Purpose and Use of Equipment 
Performance CheckList 

a. GENERAL. The equipment performance check- 
list (par. 38) will help the operator determine 
whether Facsimile Set AN/TXC-1(*) is function- 
ing properly. The checklist gives the item to be 
checked, the conditions under which the item is 

checked, the normal indications and tolerances of 

correct operation, and the corrective measures the 

operator can take. Check items 1 and 2 before start- 

ing (before turning the equipment on), items 3 to 
7 when starting, items 8 to 32 during operation, 
and items 33 to 35 when stopping (when turning 
the equipment off). 

b. Action or ConpiTion. For some items, the 

information given in the action or condition column 
consists of the settings of various switches and 
controls under which the item is to be checked. For 

other items it represents an action that must be 

taken to check the normal indication given in the 

normal indication column. 

c. Norma Inpications. The normal indications 

listed include the visible and audible signs that the 

operator will perceive when he checks the items, If 

the indications are not normal, the operator should 

apply the recommended corrective measures. 
d. Corrective Measures. The corrective meas- 

ures listed are those the operator can make without 

turning the equipment in for repairs. Reference in 

the table to part five indicates that the trouble can- 

not be corrected during operation and that trouble 
shooting by an experienced repairman is called for. 

If the set is completely inoperative or if the rec- 

ommended corrective measv es do not yield results, 
trouble shooting is necessary. If the tactical situa- 
tion requires that communication be maintained, 
however, and if the set is not completely inoperative, 

the operator must maintain the set in operation as 

long as it is possible to do so. 

38. Equipment Performance CheckList 

a, RECTIFIER Power Unit PP-86(*)/TXC-1. 

Item é hae 
No. Item Action or condition 

P 1 A-c power cord...] Cord plugged into an a-c receptacle. 

R 
E 2 JOHESEDINGE o24 s doe Jones plug connected to transceiver. 

P 

A 

R 

A 

ae 

O 

R 

v | 
b. FACSIMILE TRANSCEIVER TT-1(*)/TXC-1. 

Itein | Tem iNeton or conden Normal Corrective 

No. indications Measures 

3 Connection to line.| Make connection as described in 

paragraph 13 or 14. 

4 Communication ...| Establish communication with other 

station. 

S , 
T 5 Method of record- | Arrange method of recording with 

aN ing. operator at other station. 

= 6 Power switch ..,.| Turn power switch on ....:....... High-pitched tone is | Check power input 

heard and tubes (see part 

five). 

ys Drimene ewe ee Disengage drum feed mechanism 

and move the drum to extreme 

right. 
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c. FacsIMILE TRANSCEIVER TT-1(*)/TXC-1 (TRransmirTING). 

Item Item Action or condition Normal Corrective 
No. indications Measures 

8 Copy Mees. oe Place copy on scanning drum. 

9 Selector switch ...| Turn to SET RANGE position. 

10 CONTRAST and, Adjust CONTRAST and GAIN |} Meter indicates cor- | Check balance (see 
E GAIN controls. controls for proper contrast and rect contrast part five). 

Q correct output. (pars. 28, 29, 30). 

U 11 Selector switch ...| Turn to TRANSMIT position. 

I 12 Maximum and min- | Send maximum signal for 15 sec- | Receiving operator | Send signals again if 

P imum signals. onds, then send maximum and checks contrast receiving operator 

M minimum signals for 5 seconds and sets up his is not ready. 

E each, GAIN control. 
N 13 SEART button...) Press START buttoit oi... secs: Motor starts and | See part five. 

T drives drum 60 

rpm. 

P 14 Phasing pulses ...| Send phasing pulses .......0.e++--| Pointer of db meter | Move scanning drum 

E will flick once for so light shines on 

R each revolution of phasing ring. 

F drum. 

O 15 Phasing -checky.....| Keceivine “operator may ask for |. .4.50.. 4. .c 6.5200. Send more phasing 

R more phasing pulses. pulses. 

M 16 Sending copy ..... Turn selector switch to TRANS- | Scanning drum] Make sure drum is 
A MIT and engage drum feed moves along lead feeding properly 

N mechanism, screw. and selector switch 

G is set at TRANS- 

¥ MIT (see part five). 

17 Stopping trans- When all copy has been scanned, | Receiving operator | Check with receiving 

ceiver. stop the transceiver. will receipt for 

transmission. 

operator, 

d. FACSIMILE TRANSCEIVER TT-1(*)/TXC-1 (Receivine, Direct REcorDING). 

—— | a 

HOAAMZreEDOdWnmMy ASMewHCC 

Direct recording 

paper. 

Selector switch ... 

GAIN control ... 

Basing meses caves 

Starting to record. 

| Stopping trans- 

ceiver, 

Action or condition 

Fasten to scanning drum 

Turn to RECORD PHOTO. 

When transmitting operator send 

maximum signal, adjust GAIN 

_ control for proper reading on db 

meter. Check contrast on maxi- 

mum and minimum signals. 

Start motor and phase transceiver. . 

Turn selector switch to RECORD 

DIRECT; engage drum feed 

mechanism. 

When no more signals are received, 

stop transceiver, 

Normal 

indications 

Metallic or back side 

toward drum. 

Difference in maxi- 

mum and = mini- 

mum should be the 

same as at trans- 

mitting station 

within 2 db. 

Drum rotates, click- 

ing sound is heard 

at each revolution. 

Signal from trans- 

mitting station 

starts. Stylus re- 

cords. 

Db meter shows no 

reading. 

Corrective 

Measures 

Reverse paper. 

Contact transmitting 

Operator to check 

his levels. Check 

line if possible. 

Turn selector switch 

to STAND BY and 

transmitting pper- 

ator to send more 

phasing pulses. 

Contact transmitting 

station. Check re- 

ceiving transceiver 

(see part five). 
If all copy is not re- 

ceived, contact 

transmitting opera- 

tor and request re- 

transmission. 
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e. FacstmtLe TRANSCEIVER TT-1(*)/TXC-1 (Recetvinc, PHotogRaPHic RECORDING). 

isan ne ne SE 

Item 

No. 

24 

25 

26 

E 
27 

Q 
U 28 

I 

le 

M 

E 

N 

1k 

P 
E 29 

R 

F 

O 

R 

ut 30 
A 

N 

Cc 

E 
31 

32 

Item 

Dark room amd 

photographic so- 

lutions. 

Selector switch ... 

Recording medium. 

Selector switch ... 

GAIN control .... 

Phasings...:. sensi 

Starting to record. 

Stopping trans- 

ceiver. 

Photographic proc- 

essing. 

Action or condition 

Prepare for photographic process- 

ing (par. 32). 

Turn to STAND BY. 

Place film or paper on scanning 

drum. Place black paper against 

dull side of film. 

Turn to RECORD PHOTO. 

When transmitting operator sends 

maximum signal, adjust GAIN 

control for +2 db on db meter. 

Check contrast on maximum and 

minimum signals, 

Start motor and phase transceiver. . 

Engage drum feed mechanism ...... 

When no more signals are received, 

stop the transceiver. 

eOCESS = KCCELV CUaICOP Vance certeetee 

f. Facstmite Transceiver TT-1(*)/TXC-1. 

No light 

Normal 

indications 

present. 

Solutions and pans 

clean and right 

temperature. 

Glossy side of film 

or paper is out, 

and no wrinkles 

are present. 

Maximum reading 

should be +2 db. 

Difference in max- 

imum and min- 

imum signals 

should be same as 

at transmitting sta- 

tion within 2 db. 

Drum rotates, click- 

ing sound is heard 

at each revolution. 

Signal from trans- 

mitting station 

starts. Meter read- 

ing varies. 

Db meter shows no 

reading, 

Good print or nega- 

tive. 

Corrective 

Measures 

Make up new solu- 

tions if required. 

Place film on scan- 

ning drum correctly. 

Contact transmitting 

operator to check 

his levels. Check 

line if possible. 

Turn selector switch 

to STAND BY and 

ask transmitting 

operator to send 

more phasing pulses. 

Check receiving trans- 

ceiver (see part 

five). 

If all copy is not re- 

ceived, contact the 

transmitting oper- 

ator and request re- 

transmission. 

See par. 35. 

Item 

No. 

33 

34 

35 
WO Sn 

34 

Item 

Power switch ... 

Scanning drum.... 

Photographic 

equipment, 

Action or condition 

Turn power switch off. 

Clean drum if dirty; move drum to left to protect lead-screw threads from dirt. 

Clean dark room. 
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PART THREE 

MAINTENANCE INSTRUCTIONS 

Section VI. PREVENTIVE MAINTENANCE 

39. Description of Techniques 

Preventive maintenance (PM) is work performed 
on equipment (when not in use) in order to mini- 

mize operational failures and the need for trouble 

shooting and repair. The operations described in 
this section are organizational maintenance opera- 

tions and are performed by operators and repairmen. 

a. TECHNIQUES. (1) The six basic maintenance 
operations and their specific application to Fac- 
simile Set AN/TXC-1(*) are explained in this 

paragraph. 

(2) The code word FITCAL is used to indicate 

the six basic operations. 

F—Feel 

I—Inspect 

T—Tighten 

C—Clean 
A—Adjust 
L—Lubricate 

(3) The Feel (F) and Inspect (I) operations 
-may show that other operations are needed. For 
instance, overheating of parts (discovered by feel- 

ing) may indicate the need for lubrication; loose- 
ness of screws (discovered by inspecting) may show 

the need of tightening and adjusting. 

(4) Local conditions determine the kind and 

amount of PM required. For example, dust may 
filter into equipment; rapid changes in temperature, 

excessive dampness, or other extreme conditions of 

climate may cause corrosion of exposed parts and 

surfaces. 

b. FEEL. Perform this operation as soon as pos- 
sible after shut-down. Check the rotating machinery, 
bearings, motor, transformers, and electrical con- 

nections to see whether they are overheated. The 
operator and maintenance man must be so familiar 

with the normal operating temperatures of various 

components that they can detect overheating at once. 
An overheated part may require lubrication or other 

work. Always perform the Feel operation before 

any of the other FITCAL operations. 

c. Inspect. Inspection is an important part of 

the FITCAL operations. Know the equipment so 

thoroughly that signs of defective operation are 
immediately apparent. Look at all components. Note 

their color, placement, and state of cleanliness. In- 

spect for the following: 

(1) Overheating. Look for discoloration, blister- 

ing, bulging of parts or surfaces of containers; 

leakage of insulating compounds; oxidation of metal 
contact surfaces. Learn to detect odors indicating 

overheating. 

(2) Placement. See that all leads, cabling, and 
components are in their original positions. 

(3) Cleanliness. Examine all recesses in the units 

for dust, especially between connecting terminals. 
See that parts, connections, and joints are free of 

dust, corrosion, and other foreign matter. In tropi- 

cal and high humidity locations look for fungus 
growth and mildew. 

(4) Tightness. Test connections and mountings 

which appear to be loose. 

d. TIGHTEN, CLEAN, AND Apjust. These opera- 

tions are self-explanatory. Specific instructions for 

performing them are given wherever necessary. 

Caution: Tighten screws, bolts, and nuts care- 
fully. Pressure greater than that for which they were 
designed may damage or break them. After tight- 

ening loose connections, apply moistureproofing and 

fungiproofing varnish with a small brush. 

e. LusricaTE. This operation refers to the appli- 

cation of grease or oil to moving parts. For details 
see section VII. 

40. Use of Dust Covers 

When equipment is in use, dust covers should be 
removed, folded, and stored in a clean, dust-free 

place. When equipment is not in operation, dust 

covers should be placed over the transceiver and 

rectifier power unit to protect the equipment. 
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41. Exterior of Set 

a. EXTERNAL SURFACES OF TRANSCEIVER AND 

Power Unir. (1) Inspect for loose fittings, loose 

mounting screws, rust, and corrosion. 

(2) Tighten loose fittings and loose mounting 

Screws. 

(3) Clean the surfaces with a clean, dry cloth 

or a brush. If necessary to remove oil, grease, or 

other foreign matter, dampen the cloth slightly with 

solvent, dry cleaning (SD). Dry thoroughly with a 

cloth. Remove rust and corrosion with fine sand- 

paper. (par. 135). 

b. Corps, CABLES, AND Ptiucs. (1) Inspect for 

damaged insulation, loose connections, broken plugs, 

and corrosion. 

(2) Tighten loose connections. 

(3) Clean cables with a clean, dry cloth. If neces- 

sary, dampen the cloth slightly with solvent (SD). 
Dry thoroughly after cleaning. Remove rust and 

corrosion from plugs with #£0000 sandpaper. 

c. CONTROLS AND SwITcHES. (1) Inspect for ex- 
cessive play or looseness, cracks, broken parts, cor- 

rosion, and rust. 

(2) Tighten loose control knobs and mounting 

screws. 

(3) Clean with a clean, dry cloth and brush. If 
necessary to remove oil, grease, or gummy deposits, 
dampen the cloth slightly with solvent (SD). Dry 
thoroughly after cleaning. 

d. Dp Meter. (1) Inspect for broken glass and 
loose mounting screws, and with the set disconnected 
check to see that the needle indicates infinity. 

(2) Tighten loose mounting screws. 

(3) Clean glass with a dry cloth. If necessary to 
remove foreign matter, dampen the cloth slightly 
with water. 

(4) Adjust the indicator to infinity by means of 
the adjusting screw. Take care not to force or turn 

the screw too far in either direction or the meter 
may be damaged. 

e. JACKs AND BrnpiNe Posts. (1) Inspect for 

loose mounting nuts, loose screws, rust, and 

corrosion. 

(2) Tighten all loose nuts and screws. 

(3) Clean with a clean, dry cloth and a small 
amount of metal polish. Clean the inside of the jack 

sleeves by wrapping the cloth around an orange 

stick. Remove all traces of metal polish with a clean, 
dry cloth. 
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f. Scanntnc Drum. (1) Because graphite is 

deposited on the drum during the direct recording 

process, the scanning drum becomes dirty. Therefore 

after any period of operation in RECORD 

DIRECT position, or if dust or grease has accumu- 

lated, inspect and clean the drum. 

(2) Clean carbon deposits from the face of the 

drum with a clean cloth dampened with water. Use 

only enough water to moisten with cloth. Do not wet 

the lead screw or the adjacent surfaces. After clean- 

ing, dry the drum thoroughly and polish it with a 

clean, dry cloth. 

g. STYLUS AND TRANSMITTER Lens. (1) Inspect 

for carbon dust and dirt. 

(2) Clean stylus assembly with a soft bristle 

brush, taking care not to disturb its adjustment. 
With a soft brush, clean the transmitter lens adja- 

cent to the stylus assembly. Polish the lens with 

lens-cleaning tissue. 

h, LEAD Screw, Drum ie KEYWAY, AND 

GuIpE Ratt. (1) Inspect for loose mounting screws 

on guide rail and lead-screw bearing supports. 

(2) Release the drum feed mechanism from the 

lead screw and push the drum to the left. Clean the 

drum shaft and keyway with a cloth dampened in 
solvent (SD). Wipe dry with a clean, lint-free cloth. 

Push the drum to the right, start the motor, and 

clean the lead-screw threads with a small stiff brush 

dipped in solvent (SD). Wipe dry with a clean, 
lint-free cloth. Clean the guide rail with a cloth 
dampened in the solvent. Wipe dry with a clean, 
lint-free cloth. 

(3) Lubricate as outlined in paragraphs 63, 64, 
and 70. 

1. DRuM Freep MecHANIsM. Remove the four 
screws in the retaining ring (fig. 111) and slide the 
cam plate and retaining ring free of the feed mech- 
anism, taking care not to drag the ring over the 
threads of the lead screw. Remove the half-nut re- 
tainer plug and slide the half-nut and spring from 
its holder. Clean the holder, half-nut, and spring 

with a small brush dipped in solvent (SD). Dry 

thoroughly with a clean, lint-free cloth. Remove and 
clean only one half-nut at a time so there will be 
no mistake in restoring it to the proper holder. Clean 
the cam plate with a cloth dampened with solvent 
(SD) and dry thoroughly with a clean, lint-free 
cloth. Reassemble in the reverse procedure of dis- 
assembly, taking care that the half-nut retaining 
plugs are flush with the outer edge of the holder. 
This provides proper tension for the spring ate 
allows clearance for the drum cam plate. 



42. Interior of Set 

Remove the top cover of the transceiver by releasing 

the four fasteners. Remove the bottom plate by 
removing the retaining screws. Remove the top 
cover and the bottom plate of the power unit by 
removing the retaining screws. 

a. The following instructions in this paragraph 
and in paragraphs 43 through 51, inclusive, apply 
to both the transceiver and the power unit wherever 

applicable. 

b. Use a soft brush to remove dust and dirt from 
the plain surfaces of the equipment. When neces- 
sary, slightly dampen the cloth with solvent (SD) 
to remove other foreign matter. If the solvent is 

used, dry thoroughly with a clean, dry cloth. 
Caution: Do not change the setting of any con- 

trol. When cleaning jack and switch contacts, be 

careful not to bend the contact springs. 

43. Tubes and Sockets 

Note. Do not work on the tubes immediately after shut- 

down. Severe burns may result from contact with the en- 

velopes of hot tubes. Use caution when removing tubes 
from sockets. Do not jar them. Put tubes in a safe place 

after removing them. Be sure to replace tubes in the identi- 

cal sockets from which they were removed. 

a. Inspect tube envelopes, bases, and sockets for 

dirt and corrosion. Tubes with loose envelopes 

should be replaced if possible. Inspect the firmness 

of tubes in their sockets. Make the inspection by 
pressing the tubes down in the sockets and testing 

them in that position, not by partially withdrawing 
the tubes and jiggling them from side to side. Move- 

ment of a tube weakens the pins in the base and 
unnecessarily spreads the contacts in the socket. In- 
spect the tube sockets for breaks and cracks at the 

time the tubes are removed. 
b. Tighten all loose connections and mounting 

screws. 
c. Clean the tubes. Remove dust and dirt from 

the envelopes with a clean, lint-free cloth. Use fine 
sandpaper to remove corrosion and oxidation from 

metal parts and connections. 
Note. Replace power supply rectifier tube after 500 trans- 

missions. 

44. Capacitors 

a. Inspect the terminals of large fixed capacitors 
for corrosion and loose connections. Carefully in- 
spect the mountings to discover loose mounting 
screws, studs, or brackets. Examine the leads for 

poor insulation, cracks, and evidences of dry rot. 

Cut away frayed strands of insulation. If the wire 

is exposed, wrap it with friction tape. See that the 
terminals of the capacitors are not cracked or broken. 

Thoroughly inspect the case of each large capacitor 

for leaks, bulges, and discoloration. 

b. Tighten loose terminals, mountings, and con- 
nections on the capacitors. Do not break the bushing 

or damage the gasket. 
c. Clean the cases of fixed capacitors, the insul- 

ated bushings, and all connections that are dirty or 

corroded. Capacitor cases and bushings can usually 
be cleaned with a dry cloth. If the deposit of 
dirt is hard to remove, however, moisten the cloth 

in solvent (SD). Dry thoroughly after cleaning. 

45. Resistors 

Various types of resistors are used in this equip- 

ment. Connections are either of the pig-tail or 

solder-lug type. 

a. Inspect the coating of the vitreous-enameled 

resistors for signs of cracks and chipping, especially 

at the ends. Examine the bodies of all types of 
resistors for blistering, discoloration, and other in- 
dications of overheating. Inspect leads and all other 
connections for corrosion, dirt, dust, looseness, and 

broken strands in the connecting wires. Check the 
security of all mountings. Do not attempt to move 
resistors with pig-tail connections, because there is 
danger of breaking the connections at the point 
where they enter the body of the resistor. Such 
defects cannot be repaired. 

b. Tighten resistor connections and mountings 
whenever they are found loose. If a-resistor is al- 
lowed to remain loose, vibration may break the 
connection or damage the body. 

c. Clean all resistors with a small brush. The 
vitreous-enameled resistors must be kept clean to 

avoid leakage between the terminals. Wipe them 
with a dry cloth. However, if the dirt deposit is 
unusually hard to remove, dampen the cloth slightly 
with solvent (SD) and dry thoroughly. Resistors 
with discolored bodies cannot be cleaned. Discolora- 
tion indicates that there has been overloading and 
overheating at some time prior to the inspection. The 
discoloration is probably due to circuit trouble which 
requires analysis and correction. 

46. Fuses and Clips 

a. Fuses are easily removed for inspection. See 

that the fuse ends are kept clean and bright. If they 

are not, arcing and burning will occur and make 
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the replacement of the complete holder necessary. 

Inspect the fuse caps for evidence of burning, char- 
ring, and corrosion; the fuse clips for dirt, loose 

connections, and loss of tension. 

b. The tension of the fuse clips may be increased 
by pressing the sides closer together. If necessary, 

use pliers to adjust the tension. 

c. Clean fuse ends and fuse clips with crocus 
cloth; then wipe them with a clean cloth. When 

using a file to remove deep pits on the clips, fuse 
ends, or contacts, always finish up with crocus cloth 
to leave a smooth contact surface. As a final step, 

wipe the surface with a clean, dry cloth. 

47. Switches 

a. Inspect the mechanical action of each switch 

and, while so doing, look for signs of dirt or cor- 
rosion on all exposed elements. In some cases, it 
will be necessary to examine the elements of the 
switch visually; in others, the action of the switch 

is checked by flipping the control knob or toggle, 

or by pressing the switch button and noting the free- 

dom of movement and amount of spring tension. 
Examine the ganged switches to see that the contacts 
are clean. Inspection is visual. Do not pry the leaves 
of the switch apart. The rotary members should 
make good contact with the stationary members; 
and as the former slide into the latter, a spreading 

of the stationary contact leaves should be visible. 
Switch action should be free. Wiping action of 

contacts usually removes dirt at the point of contact. 
b. Tighten loose mounting screws and 

nections. 
c. Clean the external surface of toggle switches 

with a dry brush or cloth. With a dry brush, clean 
dust and dirt from rotary, key, and push-button type 

switches. Clean contacts of key and push-button type 
switches with a burnishing tool. Avoid excessive use 

of the burnishing tool. Do not burnish contacts of 

rotary type switches, as they are silver-plated. A 

dark discoloration of the rotary switch contacts is 
usually a coating of silver oxide and is a satisfactory 
conductor. 

con- 

48. Potentiometers 

a. Inspect the mechanical condition of potentiom- 

eters. The arm should be keyed tightly to the 

shaft, and the shaft should turn easily in the bush- 
ing which supports it. Inspect the assembly and 
mounting screws, setscrews, and nuts. Examine the 

insulating body for dust, dirt, cracks, and chipped 
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places. Examine all metallic parts for dust, dirt and 

corrosion. 

b. Tighten loose assembly or mounting screws. 

c. Clean the connections and exposed surface con- 

tacts of the potentiometers whenever they are dirty 

or corroded. Clean the body and exposed portions 

with a dry brush or cloth; remove corrosion and 

rust with fine sandpaper. 

49. Terminal Blocks 

a. Inspect terminal blocks for cracks, breakage, 

dirt, loose connections, and loose mounting screws. 

Carefully examine connections for mechanical de- 

fects, dirt, and corrosion. 

b. Tighten loose screws, lugs, and mounting bolts. 
When tightening screws, be sure to select a screw 
driver of correct size. Do not exert too much pres- 

sure. Tighten all loose connections. 

c. Clean terminal blocks with a dry brush. If 
necessary to remove foreign matter, slightly dampen 

the cloth with solvent (SD). Dry the block thor- 

oughly. 

50. Meters 

Meters are delicate instruments and must be handled 
carefully. They require little maintenance. They are 
precision instruments and ordinarily cannot be re- 
paired in the field. 

a. Inspect the leads and connections to the meters. 
Look for loose, dirty, and corroded connections and 

for cracked or broken cover glasses. Since the move- 
ment of a meter is extremely delicate, its accuracy 
will be seriously affected if the glass is broken and 
dirt and water filter through. 

b. Tighten all loose connections. U'se care when 

tightening meter connections; careless handling can 
easily crack the meter case. 

c. Meter cases can usually be cleaned with a dry 
cloth. If cleaning is difficult, dampen the cloth with 

solvent (SD). Clean dirty connections with a small 

brush dipped in the solvent, or with a small piece 

of cloth dipped in the solvent. 

d. Meters M2 and M3 should indicate zero when 
the equipment is turned off. Before deciding that 

a meter needs readjusting, tap the meter case 

lightly with the tip of one finger. This will help the 
needle to overcome the slight friction which some- 
times exists at the bearings and prevents an other- 
wise normal unit from coming to rest at zero. If 
adjustment is needed, insert the tip of a suitable 

screw driver into the slotted screw head located 



below the meter glass and slowly turn the adjusting 
screw until the pointer is at zero. Lightly tap the 
meter case again and view the meter face and 
pointer full on; not from either side. Avoid turning 

the screw too far, because the needle may be bent 
or the hairspring damaged. 

51. Power Transformer, Filter Chokes, and 

Audio Transformers 

Since the power transformer, filter chokes, and audio 

transformers are of similar potted construction, pre- 

ventive maintenance for them is similar. 

a. As soon as possible after shut-down, feel these 

parts for abnormal heating which may indicate an 
overloaded condition or imminent failure due to 

moisture absorption or other causes. 

b. Inspect power transformers, filter chokes, and 
audio transformers for signs of blistering, bulging, 
or leakage of potting compounds. Inspect for exter- 

nal signs of electrolytic action or corrosion. 
c. Tighten all loose mounting bolts or screws, 

but not to the point that threads are destroyed. 
d. Clean power transformers, filter chokes, and 

audio transformers. with a dry cloth or brush. Be 
sure that no dirt, lint, thread, or foreign material is 

present between terminals. Dirt, lint, and thread 

absorb moisture which may provide a leakage path 
for high voltages between the terminals. 

52. Optical System 

a. Inspect lenses and lamps for dirt, dust, and 

oil. Lenses must be kept scrupulously clean to insure 
consistent operation of the equipment. Dust on 
lamps reduces their effective brilliance. Check to 
make sure that the lens assemblies are securely 

mounted. 
b. Tighten mounting screws of lens assemblies. 

Do not tighten adjusting screws. 
c. Clean lenses with lens paper or a very soft, 

clean, lint-free cloth. Do not use anything that may 
be abrasive, such as dirty rags. Moisten lens paper 
or a clean cloth with lens-cleaning fluid to wipe off 

fingerprints. Water or alcohol may be used if lens- 

cleaning fluid is not available. Avoid touching lamps 

with bare fingers. Be sure to clean off fingerprints 

before operating the equipment; otherwise, they will 

bake on. 
d. Replace exciter lamp FE1 after each 500 

transmissions. Make no adjustment of lenses in 
the field unless absolutely necessary. Adjustments 
should be made only by qualified personnel. 

See paragraphs 123 and 124 for instructions. 

53. Motor and Drive Unit 

a. Inspect to see that mounting screws, connec- 

tions, and motor parts are securely fastened. 

b. Wipe inside and outside of the motor and 
clutch cover with a clean, dry cloth. If necessary, 

slightly dampen the cloth with solvent (SD). Be 
sure to dry thoroughly. Polish the clutch window. 
Clean external surfaces of motor and clutch unit 

with a dry cloth. For complete details of disassem- 
bly, cleaning, and lubrication, see section VII. 

54. Coupling Coils 

a. Inspect external surfaces for dirt and corro- 

sion. See that cable connections are tight and that 

plugs and jacks fit together properly. 
b. Clean housing, cable, and connections with a 

clean, dry cloth. 

55. Photographic Equipment 

a. Inspect all photographic equipment before use 

as well as at regular intervals. 
(1) Inspect developer and hypo solutions for 

cleanliness. See that stoppers are in place and that 

they fit tightly. 

(2) Inspect trays and tanks for corrosion, deteri- 

oration, dirt, or grease. 

(3) Store stocks of photographic supplies in dry 
places not exposed to direct sunlight. Never remove 

outer wrappers until ready to use contents. Inspect 

these supplies to make sure that they are stored 

correctly to be ready for use when wanted. 

b. Clean rust and corrosion from photographic 

trays with fine sandpaper or emery cloth. If the 
protective coating has worn off and the trays cor- 

rode, replace the trays if possible. In an emergency, 

corroded trays may be coated with paraffin or wax. 
Warm the tray, and flow on the paraffin or wax. 

56. Tools and Materials 

The following PM tools and materials may be 
secured through regular supply channels: 

Signal Corps 
Item Stock No. 

BURNISHER: contact; pen type with pe “ket clip.6R41065C 

-BRUSH? cleaning: 14”, wd x 52%” Ie. os cece one 6Z1415 

BRUSH ‘oval; sash< I”"x 9347-1; 

bristles 13 lowe meres stomata tae ero 70.2 021566—1 

SCREW DRIVER: 2%" blade, 542” tip, 

5” over-all; w/2 blades; Starrett No. 552........ 6R15371 
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Signal Corps 

Item stock No. 

SCREW DRIVER TL-359/U: 6” blade; 

Tg 4 ee lovoversallens sie occ s ute were as sole oe . -6R16013 

ROBES WISE Re il =20 lace erates sie cata oe esice: 6R7442 

Expendable supplies 

ABRASIVE “crocus cloths972x-11” sheet. >. a... 6Z2000 

BRUSH TL-72: camel’s-hair; 4%” wd; flat........ 6Z1372 

CARBON TETRACHLORIDE: technical grade; 

fa (eOrA Saal uell GSKA ROO CAN) 4 sovyecoadocoducbandadoss 6G184 

CUBANE Res lens ss wodak-sl-ozebottlens miei secre 8A819 

CHEESECLOTH: bleached; lint-free; 36” wd... .6Z1989 

LENS TISSUE: 3” x 5”; in pads of 100 sheets. .8A2559 

ORANGESS TICK =W.E Go No K:S=63202 se. sere 6Z7360 

IPUNIPINR &: Canad sibtares Ney OOO sda ogecoasauns 6Z500-0000 

POLIS Hesmetales pastemesckieccomn tetas eects 6G1516 

SOLVENT: dry-cleaning (SD) ; (QMC 51-S-4385) ; 

Fed spec No. P-S-66la. 

Note. Gasoline will not be used as a cleaning fluid for 

any purpose. 

57. Preventive Maintenance Check List 

The following checklist is a summary of the PM 

operations to be performed on Facsimile Set 

AN/TXC-1(*). The time intervals shown on the 

checklist may be reduced at any time by the local 

commander. For best performance of the equipment, 

perform operations at least as frequently as called 

for in the checklist. The last column indicates which 

operations are performed by operators and which 

are performed by maintenance personnel. Opera- 

tions are indicated by the letters of the word 

FITCAL, For example, if the letters ITCA appear 

in the Operations column, the item to be treated 

must be Inspected (1), Tightened (T), Cleaned 

(C), and Adjusted (A). 

Note. Where climatic conditions are extreme, increase 

the frequency of preventive maintenance procedures. 

When performed | 

Item No. Operations Item - Performed 
Daily Weekly 

1 LEE External surfaces of transceiver and eS ee, eee O 

power unit. 

2 ITG Cords:) cables, and plugs’ 2... 26400. <20e Act, Ou ethe el ae O 
3 iTG Controlsvand switches taitew ac.» ore ecaeees U5 yA ea ee eens O 

4 ITGA DD Sameera feisie ck eoke Ce skouee aevahe siete tetatenet DSM MIN ae: Sino tie oF 8 O 

5 TEC Jacks and ‘binding postce. nn... <.cssisseaes Cree NAAN te etre fe ee O 

6 IC SCAanmine earn mince ahicck ies os Cece sierra ghee p CPOE PERE MIS nh LS ve O 

7 IC Stylus and transmitter lens............... DS De | a ee ee ern O 
8 IGE. Lead screw, drum shaft, keyway, and » ee nt ey a 

guide rail. O 

9 ic Drumsteedymechanistig jis sice's st tae awe ip oe on mementos xX M 

10 IKE Internal surfaces of transceiver and power | .............. xe M 

unit. 

11 RG Pubes: andsocketSta.. 5c t.ce co ae cabot Wee eee eee X M 

12 Te CapaciOnstatnar sea: wetemire sa ercitacn aise | uct een ere a xX M 
13 ITC TV CSISPONS MO ie ate Pore tnettae Sinise epic oie eae cl ee eR eee: X M 
14 AK: HiISes Fan Ge clips pareinstarmone cessor eee ee eee xX M 

15 LLG SWtChies Bee iiret OB inictss evatvouss cas SRE eT OLE. a eee x M 
16 AG Potentiometer sas. ex.s tenn ei net ane | oe. eee XK M 
17 LLG PLeriltiale DOCKS oti. cute hak coe mete oor ins teen aac ae x M 
18 Tan Is So ta A Bt le ene RAR et Re red xe M 

19 IMME. Powermtransformer, filter chokes, sand | =22. 926 oo. x M 

audio transformers. 
20 icc Optical systemivwa sc atndslen ose c scare tes Cee ee eee xX M 
21 LT GE Motor and driver unit: 5.26.00. ratte teste ele cme AU wae Xx M 
22 ITC Couples coilsaasdcws ness eae a7 cee REO ELS i ee O 
3 ic Photographic equipment ................ Roath Ralecc ay aoa) eee O 

GUM La. * a aah a bo oats, oa ke ieee a 

F : I 2s Cc A it 

Feel Inspect Tighten Clean Adjust Lubricate 

Note. X indicates when operations are to be performed, O indicates operator, and M indicates maintenance personnel 



Section VII. LUBRICATION 

58. Department of the Army Lubrication 
Orders 

Department of the Army Lubrication Orders 
(DALO’s) are illustrated, numbered, and dated 

cards or decalcomania labels which prescribe 
approved organizational lubrication instructions for 

mechanical equipment which requires lubrication by 

using organizations. Current DALO’s which are 

available are listed in the latest issue of FM 21-6. 
Lubrication orders should be requisitioned in con- 
formance with instructions and lists in FM 21-6. 

59. Compliance with Department of the Army 
Lubrication ‘Orders 

Instructions contained in DALO’s are mandatory 

and supersede all conflicting lubrication instructions 
of an earlier date. Applicable DALO’s which are 
available will be obtained, carried with the equip- 
ment at all times, and fully complied with. Diff- 
culties experienced in obtaining and complying with 
such orders will be reported through technical 

channels. 

60. Location of Department of the Army 
Lubrication Order 

The DALO for Facsimile Set AN/TXC-1(*) 

(when published) will be located on the top side 
of the chassis base of Facsimile Transceiver 

TT-1(*)/TXC-1, right-hand side, under the lead- 

screw shaft. 

61. Approved Lubricants for Facsimile Set 
AN/TXC-1(*) 

The following table lists the lubricating mate- 
rials necessary in servicing Facsimile Set AN/ 
PGi Ce), 

Symbol Standard nomenclature 

eee DIV LA tote cetan in: OIL, lubricating, preservative, 

special. 

GU hw oer aer sent GREASE, lubricating, special. 

Eiri asonid <r cee OIL, clock and watch. 

62. Cleaning 

Before applying lubricants to any parts, clean the 
parts thoroughly, making sure that they are free 

from dirt, dust, corrosion, and old lubricants. The 

following paragraphs outline the methods, pro- 

cedures, and materials to be used in cleaning the 
equipment preparatory to lubrication. The instruc- 

tions are applicable in common to Facsimile Sets 
AN/TXC-1, -1A, and -1B unless otherwise noted. 

For additional information on cleaning, see section 

VI on preventive maintenance. 

63. Lead Screw, Guide Rail, Drum Shaft, and 

Keyway (Items 1, 2, and 3) 

Disassembly is not required for cleaning and lubri- 

cating the lead screw, guide rail, drum shaft, and 

keyway. Thoroughly clean these parts as outlined in 

paragraph 41h. Lubricate as outlined in the chart 

(para 7) 

64. Secondary Clutch (Item 4) 

No parts need be removed or any adjustments dis- 

turbed to clean the dog latch cam plate. Clean the 

cam plate with a lint-free cloth dampened in solvent 
(SD). Any portion not readily accessible can be 
cleaned by covering an orangewood stick with the 
cloth. Dry thoroughly with a lint-free cloth, and 

lubricate according to the chart (par. 70). 

65. Motor Worm and Gear (Item 5) 

Clean the motor worm and gear with a lint-free 
cloth dampened with solvent (SD). Clean in between 

the teeth by covering an orangewood stick or equiva- 

lent with the dampened cloth and running it be- 
tween the teeth. Dry with a lint-free cloth, and 
lubricate according to the chart (par. 70). To per- 
form this operation on Facsimile Set AN/TXC-1B, 

first remove the gearcase cover. 

66. Clutch (Items 6, 7, 8, and 9) 

Disassembly of the clutch for cleaning should be 
performed only by qualified personnel. Organiza- 

tional personnel should clean the external surfaces 

of the clutch daily with a lint-free cloth slightly 
dampened in solvent (SD). Dry thoroughly with a 
dry lint-free cloth. Lubricate the clutch in accord- 
ance with the chart in paragraph 70. Clean the 
clutch internally every 3 months. Refer to figure 
110 for location of parts, and use the following 
procedure to disassemble the clutch for cleaning: 

a. Remove the motor from its mountings (par. 

69) and place it in a convenient position for work- 

ing on the clutch, 
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b. Remove the three screws P (fig. 110) from the 

secondary clutch bearing N, being careful not to 

lose the pressure springs O. 
c. Remove the secondary clutch bearing N and 

secondary clutch ring Q. 
d. Remove the three flathead screws K from the 

cetamer HH, 
e. The remaining retainers and plates will slide 

free. It will not be necessary to remove the hub for 
cleaning purposes; the hub can be cleaned while 

on the drive shaft. 

f. Thoroughly clean all parts with a clean, lint- 

free cloth dampened in solvent (SD). Thoroughly 

dry with a clean, lint-free cloth. 
g. Lubricate the rings in accordance with the 

chart in paragraph 70 and reassemble in the reverse 

order of disassembly. 

h. Run the motor for a few minutes with the 

clutch stop arm stopped. Wipe off excess oil and 

adjust tension of both primary and_ secondary 

clutches (par. 120). Run the motor at least 15 
minutes with the clutch locked up. Again measure 

the tension of both clutches. If the tension of the 

clutches is not stabilized, repeat adjustments and 
running-in process. 

67. Drive Shaft Bearings (Item 10) 
a. EQUIPMENT WITH SEALED BeEaRINGs. Disas- 

sembly of equipment using sealed bearings (later 

models) is not required for lubrication. Place 1 or 

2 drops of oil (PL-SPECIAL) on the drive shaft 

and casing, wipe off the excess. 

b. EQUIPMENT WITH UNSEALED BEARINGS. Dis- 

assembly of the drive shaft of equipment using 
unsealed bearings (earlier models) should ‘be per- 

formed only by qualified personnel. Disassemble as 
follows: 

(1) Remove the motor from its mounting posts 

(par. 69). 

(2) Remove the clutch from the shaft (par. 66). 

(3) Remove the retainer plate. from the clutch 

end of the shaft and the thrust plate from the 
other end of the shaft. 

(4) The shaft and bearings will slide free of the 
motor casing. Do not remove the gear from the shaft. 

(5) Clean the bearings and shaft by flushing or 
immersion in solvent (SD). Dry throughly with a 

clean, lint-free cloth. Use air pressure, if available, 

to dry the interior of the bearings. 
(6) Repack the bearings with grease (GL) in 

accordance with the chart in paragraph 70 and 
wipe off the excess. 
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(7) Reassemble in the reverse procedure to dis- 

assembly, and make proper adjustments. 

68. Lead-Screw Bearings (Item 11) 

a. EQUIPMENT WITH SEALED BEARINGS. Disas- 

sembly of equipment with sealed bearings (later 

models) is not required for lubrication. Place 1 or 

2 drops of oil (PL-SPECIAL) on the shaft and 

casing, and wipe off the excess. 

b. EoUIPMENT WITH UNSEALED BEARINGS. Dis- 

assembly of the lead screw of equipment using 

unsealed bearings (earlier models) should be per- 

formed only by qualified personnel. Disassemble as 

follows: 

(1) Remove the mounting screws that secure 

the bearing brackets to the chassis base. 

(2) Rotate the drum so that the clutch dog trip 
arm and dog latch are in a horizontal position with 

relation to the chassis base. Release the secondary 

clutch dog latch. 
(3) Lift the entire lead screw and drum assembly 

clear of the chassis. Be careful not to damage the 

lead-screw threads or to bend the shaft. Place the 

assembly on a suitable bench for the balance of the 

cleaning operation. 

(4) Loosen the setscrew that secures the dog 

trip arm assembly to the lead-screw shaft and 
remove the dog trip arm assembly from the shaft. 

(5) Slide the bearing assemblies free of the 
shaft, remove the retaining plates, and clean the 

the assemblies by flushing or immersion in solvent 
(SD). The bearings need not be removed from 

the mounting brackets for this operation. 

(6) Dry with a clean, lint-free cloth. Use air 

pressure, if available, to dry the interior of the 

bearing. Repack the bearings with grease (GL) as 
outlined in the chart in paragraph 70 and wipe off 
all excess grease. 

(7) Reassemble in the reverse procedure of dis- 
assembly. Check all adjustments. 

Note. When the dog trip arm assembly is finally posi- 

tioned on the lead-screw shaft, the secondary clutch dog 

latch should be in line with the keyway in the a a 
shait, 

69. Motor (Item 12) 

Motors used in Facsimile Sets AN/TXC-1 and 
-1A use brushes on the starting motor and require 
cleaning and lubrication quarterly. Motors used in 
Facsimile Set AN/TXC-1B have no brushes and 
require cleaning and lubrication semiannually. 



a. Motors IN FacstmiLte Sets AN/TXC-1 anp 
-1A. The following instructions are applicable to 

the motors which use brushes: 

(1) Disassembly. Disassemble as follows: 
(a) Remove the four screws securing the motor 

to the mounting posts. 

(b) If care is taken not to put any undue strain 

on the connecting leads, they need not be unsoldered. 
(c) Remove the four screws that secure the bot- 

tom bell to the motor case and carefully remove 
the bell. Be careful not 'to lose the thrust ball. 

(d) Carefully withdraw the rotor, rotating it in 
a counterclockwise direction as it is being withdrawn. 

(2) Cleaning. Clean as follows: 
(a) Clean the exterior of the motor with a dry, 

clean cloth. If necessary, slightly dampen the cloth 
with solvent (SD), but be careful not to get any 
of the solvent on the coils or windings. Dry all 
parts thoroughly after using the solvent. Carefully 
clean the interior with a lint-free cloth and a clean, 

dry soft-bristle brush. Clean the accumulated dirt, 

carbon dust, and grease from the coils and high- 
voltage terminals, being careful to clean the portions 

under the terminals. Also clean the upper end bell. 

(b) Clean the commutator with a clean, dry 

cloth. If necessary, the commutator can be polished 
with a piece of crocus cloth or rubber eraser. Do 

not use emery cloth or sandpaper. Clean dirt, grease, 

and metallic particles from the spaces between the 
segments of the commutator. If the surface of the 

commutator is dark in color, smooth, and highly 

polished, and the commutation is satisfactory, the 

commutator surface should be left alone. This con- 

dition should not be mistaken for a burned condition. 
(c) Clean the brushes with a clean, lint-free cloth. 

(d) Clean the upper motor bearing with a cloth 

dampened in solvent (SD). 

(e) Clean the lower bearing with the solvent. 
(3) Lubrication. Lubricate the bearings in ac- 

cordance with the chart (par. 70). Before reas- 
sembling the motor, coat the bearing with a light 

film of grease. Between cleaning periods lubricate 

by applying one or two drops of oil to the top 

bearing without disassembling the motor. The 
amount of oil and the frequency of application 
will depend largely on operating conditions, Take 

care not to overlubricate, as excessive oiling will 

cause gum to form on the commutator. 

(4) Reassembly. Reassemble the motor by re- 
versing the disassembly procedure. Check for 
proper alinement with the lead screw. 

b. Motor IN FacsimireE Ser AN/TXC-1B. 
Instructions for the brushless motor in Facsimile 

Set AN/TXC-I1B are similar to those above, with 

the exception that instructions concerning brushes 

and commutator do not apply. 

Figure 31. Lubrication points, Facsimile Transceiver TT-1(*)/TXC-1. 
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70. Lubrication Chart 

a. GENERAL. Follow the lubrication chart below 

in applying lubricants after the cleaning outlined 

in previous paragraphs of this section has been 

completed. Use the chart with figures 31 and 32, 

which show the location of lubrication points by 

item number as listed in the chart. 

b. Time IntERvAts. The lubrication chart is 
based on 8-hour normal use daily. When the equip- 

ment is in use more than 8 hours daily or is used 
in tropical climates, it should be lubricated more 

often. Items 4 through 12 especially should be 
lubricated more frequently under conditions of 

increased use or adverse climate. For example, if 
the equipment is in use 16 to 20 hours daily, the 
interval should be cut in half. In tropical climates 

the lubrication periods can best be determined by 

frequent inspection of all lubrication points. In 

tropical climates the interval between lubrication 

periods should be half or less than in temperate 

climates. 

c. LUBRICATION CHarT (figs. 31 and 32). 

Item No. Lubrication Point Lubricant 

1 Lead screw renee eee ee eee eee eeeeees PL-SPECIAL 

2 Gade “rails vatiiet ne. ney ane aee PL-SPECIAL 

3 Drum) shatteand key wavanueecs ene PE-SPECIAL 

4 Secondary clutch dog latch cam | GL 

plate. 

5 Motor: worm ‘and’ gear’. ..Gae.. ssn GL 

6 Secondary clutch dog latch pivot...| PL-SPECIAL 

7 Dog strip “arm pivots... eee eee PL-SPECIAL 

8 Clutch. rites Mae ee ner eee OCW 

9 Phase magnet armature pivots ..... OCW 

10 Drive shaft bearings: 

a. Sealed Dearings @r ote eee PL-SPECIAL 

bs Unsealed bearings 771.1. a. ee GL 

11 Lead-screw bearings : 

a. sealed bearings ta, ssa eee PL-SPECIAL 

b. Unsealed bearings ............ Gale 

12 Motor bearings: 

a, AN/TXC-1 and -1A, top and} GL 
bottom bearings. 

b. AN/TXC-1 and -1A, top bear- 

ing (no disassembly required). 

Cr Lik Cal Baan aah sce 
d. Synchronous rotor bearing ....) OCW 

SSE 

*Org indicates organizational maintenance, 

M indicates maintenance personnel. 

O indicates operator. 
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PL-SPECIAL 

PL-SPECIAE 

Figure 32. Lubrication points, Facsimile Transcewer 
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1 or 2 drops 

(par. 69) 

[vor 2adrops 
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Daily 

Daily 

Daily 

Weekly 

Weekly 

Monthly 

Monthly 

Monthly 

Semi-annually 

Semi-annually 

Semi-annually 
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Semi-annually 

Quarterly 

Montily 

Semi-annually 

Semi-annually 

Performed by* 

Org 

Org 

Org 

Org 

Org 

Org 

Org 

Org 

Org 

Field 

Field 

Field 

Field 

Field 
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Section VIII.) WEATHERPROOFING 

71. General 

Signal Corps equipment, when operated under the 
severe climatic conditions which prevail in the 

tropical, Arctic, or desert regions, requires special 
treatment and maintenance. 

72. Tropicalization 
Because fungus growth, insects, corrosion, salt spray, 

and excessive moisture affect most materials harm- 

fully, a special moistureproofing and fungiproofing 

treatment has been devised which, if properly ap- 

plied, provides a reasonable degree of protection. 
Refer to TB SIG 13, Moistureproofing and Fungi- 
proofing Signal Corps Equipment, for a detailed 

description of the varnish-spray method of moisture- 
proofing and fungiproofing and the supplies and 

equipment required in this treatment. The following 

problems may be encountered: 
a. Resistors, capacitors, coils, chokes, trans- 

former windings, etc., fail because of the effects of 

fungus growth and excessive moisture. 
b. Electrolytic action, often visible in the form of 

corrosion, takes place in resistors, coils, chokes, 
transformer windings, etc., causing eventual break- 

down. 
c. Hook-up wire insulation and cable insulation 

Figure 33. 

“ 

break down. Fungus growth accelerates deteriora- 

tion. 

d. Moisture forms electrical paths on terminal 
boards and insulating strips, causing flash-overs and 
crosstalk. 

73. Moistureproofing and Fungiproofing 
Facsimile Transceiver TT—1(*)/TXC-1 

a, PREPARATION. Make all repairs and adjust- 
ments necessary for proper operation of the 

equipment. 

b. DisAssEMBLYy. (1) Remove the top and bot- 

tom covers of the unit. 

(2) Slide the drum to the extreme left end of 

the lead screw and engage the drum feed mech- 
anism to the lead screw by pulling the engaging 

lever forward. This protects the lead-screw threads 
from damage during treatment. 

(3) Remove the four screws holding the fork 
oscillator assembly. Do not remove any wires. 

c. CLEANING. Clean all dirt, dust, rust, and fungus 

from the equipment. Clean all oil and grease from 

the surfaces to be varnished. 

d. Masx1nc. Mask the following items (figs. 33 

and 34): 

(1) Jones plug receptacle and the MOTOR 

TACKS 

Masking top of chassis, Facsimile Transceiwwer TT-1/TXC-1. 
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Figure 34. Masking bottom of chassis, Facsimile Transcewer TT-1/TXC-1. 

(2) Input and output jacks. 

(3) Optical system (photocell lens, exciter lamp 

and exciter lamp lens, and recorder lens). To avoid 
damage to the optical system, cover all parts with 

soft cloths or lens paper before masking. 

(4) CONTRAST and GAIN controls. 
(5) PHASE and START switches and the selec- 

tor switch. 

(6) Fork oscillator frequency control. 

(7) STANDBY-MON-TALK switch (Facsimile 
Transceivers TT—-1A/TXC-1 and TT-1B/TXC-1 

only). 

(8) Speaker jack (Facsimile Transceiver TT- 
1A/TXC-1 when modified, and TT-1B/TXC-1 
only). 

(9) Potentiometer R42. 

(10) Opening in bottom of chassis below fork 
oscillator unit. 

(11) All transformer terminals and all sockets. 

e. Dryinc. Place the equipment in an oven or 
under heat lamps and dry for 2 to 3 hours at 140°F. . 
Do not exceed 140°F on this equipment. 

f. VarNIsHING. (1) Apply three coats of mois- 
tureproofing and fungiproofing varnish (Lacquer, 

Fungus-Resistant, spec, No, 71-2202 (stock No. 
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6G1005.3) or equal). Allow each coat to dry for 15 
or 20 minutes before applying the next coat. 

(2) Apply varnish immediately after the equip- 

ment is dried. If the equipment is not varnished 
immediately, moisture condenses on the equipment. 

Varnish applied over moisture peels off readily after 

the varnish has dried. 

(3) Treat the bottom of the chassis with spray or 
brush. 

(4) After the bottom of chassis has been treated, 

remove the photocell shield and treat the photocell 
connections with a brush. 

(5) Treat the top of the chassis with a brush. 

(6) Treat the fork oscillator unit with a brush. 

(7) After removing the fase treat solder 
joints with a brush. 

(8) Do not attempt to treat the selector switch, 
STANDBY-MON-TALK switch, motor, clutch, 

magnet, relay, gears, or moving parts. 

Caution: Varnish spray may have poisonous 
effects if inhaled. To avoid inhaling spray, use a 
respirator if available; otherwise fasten cheesecloth 
or other cloth material over nose and mouth. Never 
spray varnish or lacquer near an open flame. Do 
not smoke in a room where varnish or lacquer is 
being sprayed, The spray may be highly explosive. 



g. REASSEMBLY. (1) Remove all masking tape, 
being careful not to peel varnish from nearby areas. 

(2) Before making any tests, allow the equipment 

to stand idle for 24 to 36 hours. 
(3) Reassemble the unit and test its operation. 
h, Marxinc. Mark the letters MFP and the date 

of treatment near the nameplate on the front panel 

above the START and PHASE switches. 
Example: MFP—5 July 1947. 

74. Moistureproofing and Fungiproofing 
Rectifier Power Unit PP—86(*)TXC-1 

Follow the general directions given for testing 
Facsimile Transceiver TT-1(*)/TXC-1, with the 

following exceptions: 
a. Remove Tube JAN-5Z3(V22) from its socket. 
b. Mask the rectifier tube socket (top and bot- 

tom) and the exciter lamp control, R15 (fig. 35). 
c. Carefully spray the entire chassis. 

d. Mark the letters MFP and date of treatment 
near the nameplate on the side of the chassis. 

Figure 35. Masking bottom of chassis, Rectifier 

Power Unit PP-86/TXC-1. 

75. Moistureproofing and Fungiproofing After 
Repairs 

If the coating of protective varnish has been punc- 

tured or broken during repair and if a complete 

treatment is not needed to reseal the equipment, 

apply a brush coat to the affected part. Be sure the 

break is completely sealed. 

76. Winterization 

Special precautions are necessary to prevent poor 
performance or total operational failure of equip- 

ment in subzero temperatures. Most signal equip- 

ment can be used in winter if difficulties common 

in low temperatures are anticipated and precautions 
taken to prevent them. For operation purposes, 

place equipment in heated rooms whenever possible. 
Wrap the equipment in blankets when on the march 

to protect it from winds and freezing temperatures. 
Refer to TB SIG 66, Winter Maintenance of 

Signal Equipment, for complete information The 

following problems may be encountered: 

a. Steel shrinks and becomes brittle in subzero 

temperatures, 

b. Glass is especially susceptible to sudden tem- 
perature changes. The difference between a low air 

temperature and the warmth of a man’s breath may 

be sufficient to shatter a lens. 

c. Prewar rubber resists cold weather well, but 

certain types of synthetic rubber are unreliable and 

become brittle. 

d. Canvas freezes and loses its pliability in cold 
weather. ‘ 

e. Lubricants become stiff, causing drag and also 
causing moving parts to stick. Refer to section VII 

for detailed lubrication instructions, 

77. Dustproofing 

Signal Corps equipment operated in desert localities 
is affected by the extremely high temperatures and 
the amount of dirt, dust, sand, and other foreign 

matter in the air. Take care to keep such elements 

from filtering into lubricated parts. Cover the equip- 

ment when it is not in use. Thorough cleanliness 

is imperative. Instead of merely adding new lubri- 
cants at regular intervals, whenever practicable, 

clean and lubricate all moving parts. If possible, 

inspect and clean the equipment daily. In any case, 

inspect the air filters and similar protective devices 
every day and clean them whenever necessary. 

Refer to TB SIG 75, Desert Maintenance of Ground 

Signal Equipment. Some of the problems encount- 
ered are the following: 

a. Lubricants become thin and drain from moving 
metal and fiber parts rapidly. Refer to section VII 
for detailed lubrication instructions. 

b. Foreign matter, such as dirt, dust, and sand, 

acts as an abrasive causing excessive wear, clogging 
air cleaners, and impeding the flow of air. 
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PART FOUR 

AUXILIARY EQUIPMENT 

Section IX. CONVERTER CV-2(*)/TX 

78. Converter CV—2(*)/TX 

Converter CV-2(*)/TX (fig. 36) is an electronic 
device which is used between the facsimile trans- 

ceiver and the radio circuit in transmission and 
reception of facsimile signals by the subcarrier f-m 
method. When transmitting, the converter changes 
1,800-cycle a-m signals from the facsimile trans- 

ceiver into frequency-modulated voice-frequency 
signals which modulate a conventional radiophone 

transmitter (fig. 37). The transmitted radio signal 
consists of a radio-frequency carrier on which is 
superimposed a constant-level audio-frequency (a-f) 
modulation. The frequency of the a-f modulation is 
varied in accordance with the facsimile signals. 
When receiving, the radio signal is picked up by a 
conventional communication receiver. The receiver 
output, which is fed into the converter, consists of 

Figure 36. Converter CV-2/TX, lower right, in use with Facsimile Transceiver TT-1/T XC-1, 
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frequency-modulated voice-frequency signals. The 
converter changes these signals into amplitude- 

modulated signals which are fed to the receiving 

facsimile transceiver. Transmissions using subcar- 
rier fm are less subject to fading and interference 

than transmissions using conventional am. Complete 
information on Converter CV-2(*)/TX is con- 

tained in TM 11-2252 and TM11-4021. A schematic 

diagram is hown in figure 38 of this manual. 

Note. When Converter CV-2(*)/TX is used in a radio 

facsimile circuit, the talk-back circuit of the facsimile trans- 
ceiver is inoperative. However, a carbon microphone and a 

radio headset may be plugged into the converter to permit 

voice communication and transmitter control. 

Bat a RADIO 

FACSIMILE 
TRANSCEIVER 
TT-1(*#)/TXC1 

CONVERTER 
Cv-2(*)/7X 

A-M SIGNALS 
9 RECEIVE 

A-M | 
| 

FREQUENCY- MODULATED 
VOICE-F REQUENCY SIGNALS 

RECTIFIER 
p OWER UNIT 
PP-86(*) /TXC-I 

TL73597S 

Figure 37. Subcarrier f-m transmission of facsimile 

signals, block diagram. 

Section X. EXCITER UNIT 0-5/FR 

79. Description 

Exciter Unit 0-5/FR (fig. 39) is an electronic 
device which uses the principle of frequency shift 
to obtain the mark and space characters for radio- 
teletype operation. After minor changes have been 

made in the circuit (fig. 41), the exciter unit can 
be used with Converter CV-2(*)/TX to permit 
transmission of carrier shift facsimile signals over 

a continuous-wave radiotelegraph transmitter when 
using Facsimile Set AN/TXC-1(*). Complete in- 
formation on Exciter Unit 0-5/FR is contained in 

TM 11-2205. A schematic diagram is shown in 

figure 42 of this manual. 

80. Application 

Figure 40 is a block diagram which shows how 
Converter CV-2(*)/TX and Exciter Unit 0-5/FR 

are used in carrier shift transmission of facsimile 

signals, and how Converter CV-2(*)/TX and 

Frequency Meter BC-221 are used in reception of 

carrier-shift facsimile signals. 

a. TRANSMITTING. When transmitting, the 1,800- 

cycle a-m signals from Facsimile Transceiver TT- 

1(*)/TXC-1 are fed into Converter CV-2(*)/TX, 

where they are rectified. A special connection to the 
converter permits taking its output in the form of a 

varying d-c signal representing the envelope of the 
modulated 1,800-cycle carrier. This varying d-c 
signal is applied through a special input connection 
to the oscillator control tube in Exciter Unit 0-5/ 

FR. The output of the exciter unit is a frequency- 
modulated r-f signal, which serves as the radio-fre- 
quency excitation for the continuous-wave transmit- 

ter. The transmitter output is a narrow-band f-m 

signal, swinging a total of 1,200 cycles, 600 cycles 

above and 600 cycles below the assigned radio car- 
rier frequency. Carrier-shift transmissions are ad- 

vantageous because they are less subject to fading 

and interference than transmissions using conven- 

tional arm, and in addition the r-f channel width re- 

quired is less than that when subcarrier fm is used. 

b. Recetvinc. When receiving carrier-shift fac- 
simile signals, the conventional communications re- 

ceiver picks up the f-m radio signal, and also a 
constant-frequency r-f signal applied to its input 
from Frequency Meter BC-221. The two signals 
beat together in the receiver to produce an output at 

audio frequencies swinging from 1,800 to 3,000 cps. 

These frequency-modulated voice-frequency signals 
are applied to the conventional input circuit of 
Converter CV—2(*)/TX, which converts them into 
amplitude-modulated audio-frequency signals which 

are fed to the input of the receiving facsimile 
transceiver. 

81. Operation 

After circuit changes shown in figure 41 have been 

made and the equipments have been interconnected 

as shown in figure 40, the following operating in- 

structions apply. An a-f oscillator with outputs at 
1,200 cps, 1,800 cps, and 3,000 cps is required. A 
direct-reading audio-frequency meter such as Hew- 

lett-Packard electronic frequency meter type 500A 
is helpful. 

Note. Allow at least a %4-hour warm-up period for stabili- 
zation of Frequency Meter BC-221 and Exciter Unit 

0-5/FR before making operating adjustments. 

a. TRANSMITTING. Negative transmission of fac- 
simile copy is preferable, although copy may be 
transmitted either negative or positive. The controls 
of the facsimile transceiver are used in their normal 
manner to select either positive or negative trans- 

mission as required. In either case, adjust the system 

so that a minimum amplitude signal output from 
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Figure 39, Exciter Umit 0-5/FR, front view, 

the facsimile transceiver produces the lowest out- 
put frequency from Exciter Unit 0-5/FR, and a 

maximum amplitude signal output from the fac- 

simile transceiver produces the highest output fre- 
quency from Exciter Unit 0-5/FR. The frequency 

and also the frequency deviation at the output of 
Exciter Unit 0-5/FR will be multiplied by the radio 
transmitter frequency multipliers, but the trans- 

mitter output frequency must be kept to a total 
frequency swing of 1,200 cps. This requires that the 
transmitter output frequency be 600 cps below the 
assigned carrier frequency when a minimum fac- 

simile signal is sent, and 600 cps above the assigned 
carrier frequency when a maximum facsimile signal 

is sent. The actual output frequency of the trans- 

mitter will vary between these two extremes from 

instant to instant in accordance with the brightness 
or darkness of the transmitted copy being scanned 

on the facsimile transceiver drum. Assuming that 
the assigned radio carrier frequency is 7,500 kc, 

the following table shows the actual transmitter 

output frequencies for maximum and minimum 

facsimile signals, regardless of whether positive 
or negative facsimile transmissions are being made: 

Transmitter 

Assigned carrier Amplitude of output 

frequency facsimile signal frequency 

7,500 ke Minimum 7,499.4 ke 

7,500 ke Maximum 7,500.6 ke 

The procedure for setting controls of the facsimile 
transceiver, the converter, and the exciter unit to 

produce the required carrier shift follows: 
(1) With maximum signal of +2 db from the 

facsimile tranceiver, adjust the exciter unit and 

the FREQ. ADJ. control of the converter so that 
the transmitter output frequency is 600 cps above 

the assigned carrier frequency. Check by using Fre- 

quency Meter BC-—221 and tuning for zero beat. 

(2) With minimum signal from the facsimile 
transceiver, adjust the facsimile transceiver until 

the transmitter output is 600 cps below the assigned 
carrier frequency. This will require adjustment of 

the CONTRAST and GAIN controls of the fac- 
simile transmitter. While adjusting transceiver con- 

trols, check again to make certain that the maximum 

transceiver signal is maintained at +2 db. Do not 
make any further frequency control adjustments on 

the exciter unit or the converter. Use Frequency 
Meter BC~221 to ascertain that the change from 

“51 



PeeNcceigeR CONVERTER EXCITER UNIT CW RADIO 

TT=1 ()/TXC-1 [800% AM] CV—2 (%)/TX O-5/FR F-M EX- TRANSMITTER 
SIGNALS CITATION 

VARYING DOC 

REGTIFIER 
POWER UNIT 

PP-86(X)/TXC-I 

TRANSMITTING 

FM RADIO 
SIGNAL 

FACSIMILE TRANSCEIVER CONVERTER RADIO 
= s - - FREQUENCY —MODULATED RECEIVER 

TT=I (%)/TXC-I SIGNALS CV—2 ()/TX VOIGE- FREQUENCY SIGNALS 
1800 TO 3000 CPS 

RECTIFIER FREQUENCY 
POWER UNIT METER 

PP-86(%)/TXC-1 BC-22| 

RECEIVING 

Figure 40. Carrier shift transmission of facsimile signals, block diagram. 
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Figu: 41, Partial schematic diagram showing connections between Converter CV-2(*)/TX and Exciter Umit 0-5/FR. 
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minimum facsimile signal to maximum facsimile 

signal increases the transmitter output frequency 

by 1,200 cps. This can be done by leaving the fre- 

quency meter tuned as in step (1) above, and 

measuring the frequency of the beat note produced 

by the beating of the frequency meter signal with 

the transmitter output signal. The frequency of this 

1,200-cycle note can be measured either on a direct- 

reading audio-frequency meter or by comparison 

with a 1,200-cycle signal from an audio oscillator, 

using the beat-note method. 

(3) To check accuracy of the adjustments and 

to assist the receiving operator in adjusting his 

station, send a series of maximum and minimum 

level signals (high and low frequency signals), 

followed by a series of phasing pulses. Then repeat 
this sequence two or three times before actually 

transmitting the copy. 

b. Recetvinc. The receiving station must be ad- 
justed so that the highest received frequency is 

interpreted as a maximum amplitude signal at the 

receiving facsimile transceiver, and the lowest re- 
ceived frequency is interpreted as a minimum 

amplitude signal at the receiving facsimile trans- 
ceiver. To obtain this desired relationship, Fre- 

quency Meter BC—221 must be properly adjusted to 

the high-frequency side of the received r-f signal. 

Proper adjustment of the frequency meter produces 

a high-frequency beat note (3,000 cps) at the 

receiver output when the received r-f signal is at its 

lowest frequency, and a low-frequency beat note 

(1,800 cps) at the output of the receiver when the 

received r-f signal is at its highest frequency. 

Improper adjustment of the frequency meter can 

produce reversal of shades on the recorded copy. 

Again assuming that the assigned radio carrier 

frequency is 7,500 kc, the required frequency rela- 
tionships at the receiving station are: 
Frequency of Frequency of Frequency of Amplitude of 

received frequency recewer recovered 

carrier meter output facsimile signal 

7,499.4 ke 7 2 4aKe 3,000 cps Minimum 

7,500.6 ke 7,502.4 ke 1,800 cps Maximum 

Note that the received carrier frequencies are the 

same as those assumed for the transmitting station 
and that they produce the desired facsimile signals 

at the input of the facsimile transceiver, The re- 

ceived carrier, of course, swings over a total of 

1.2 ke (1,200 cps). The frequency meter signal is 
steady, and must always be on the high side of the 

received carrier. The difference between the re- 

ceived carrier frequency and the frequency meter 
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frequency is the frequency of the receiver output 
and varies from 3,000 cps to 1,800 cps. The low-pass 

filter in Converter CV—2(*)/TX changes the 3,000 

cps signal into a minimum amplitude output signal 

and the 1,800 cps signal into a maximum amplitude 
output signal. Received carrier frequencies between 

the low extremity (7,499.4 kc) and the high ex- 

tremity (7,500.6 kc), of course, produce amplitudes 

in between minimum and maximum, which the 

receiving facsimile transceiver prints as inter- 

mediate shades of gray between black and white. 
If the frequency meter is set on the low side of the 
received carrier, the received picture tones will be 

reversed. A positive transmission will be. received 

as a negative, and vice versa. The procedure for 
setting the frequency meter to the high side of the 

received carrier follows: 

(1) With the transmitting operator sending 
steady minimum signal (7,499.4 kc in this example), 

adjust. Frequency Meter BC-221 until the a-f out- 
put signal from the. radio receiver is exactly 3,000 
cps. Be certain that the frequency meter is tuned 
3,000 cps (3 kc) above the incoming signal (to 
7,502.4 ke in this example). Check this by varying 
the frequency meter dial through zero beat, and 
turning it to the highest frequency setting of the 

two settings that will produce a 3,000-cps receiver 

output signal. Check the accuracy of the 3,000-cps 
signal either on a direct-reading a-f meter or by 
comparing it with the signal from an audio oscillator. 

(2) With the transmitting operator sending 

steady maximum signal (7,500.6 ke in this example), 

and without changing the setting of the frequency 

meter, the receiver output signal should be exactly 
1,800 cps. This can be checked with the direct- 

reading a-f meter or by comparison with the signal 
from an audio oscillator, 

Note. The facsimile transceiver itself produces an audible 
1,800-cycle tone which is highly accurate. This can be 
used for checking the 1,800-cycle signal from the receiver. 

(3) Check the accuracy of the adjustments by 
listening to the series of maximum signals, minimum 
signals, and phasing pulses which the transmitting 
operator will repeat two or three times. 

(4) When phasing pulses are being received on 
positive transmissions (maximum signal on black), 
the radio receiver output will be a steady 1,800-cps 
tone, interrupted once each second by a 3,000-cps 
pulse. On negative transmissions, during phasing, 
the radio receiver output will be a steady 3,000-cps 
tone, interrupted once each second by a 1,800-cps 
pulse. 
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PART FIVE 

REPAIR INSTRUCTIONS 

Section XI. THEORY OF EQUIPMENT 

82. Fundamentals of Facsimile 

Facsimile equipment is used to transmit still images 

over an electrical communication system. These 

images, called pictures or copy in facsimile ter- 

minology, may be maps, photographs, sketches, type- 

written or printed text, or handwriting. 

a. OPERATIONS PERFORMED. The still image serv- 
ing as facsimile copy or picture cannot be trans- 
mitted instantly in its entirety. Three distinct 
operations are required in transmitting and record- 

ing the picture. [hey aré— _ 

(1) The breaking up of the picture in an orderly 
manner into a large number of elemental areas of 

varying shades. This process is called scanning and 

is accomplished by the facsimile transmitter. 

(2) Transmission of electrical signals, represent- 
ing these individual elemental areas, to the facsimile 
receiver. Facsimile signals are transmitted over 
ordinary wire and radio circuits. 

(3) The interpreting of these electrical signals 

and the rebuilding and recording of the original 
picture from them. This reversal of the transmitter 

scanning process is accomplished by the facsimile 

receiver. The receiver must be accurately synchro- 

nized with the transmitter to assure a faithful 

reproduction. 

b. FacstmiLte Set AN/TXC-1(*). Facsimile Set 
AN/TXC-1(*) performs the basic operations out- 

lined in a above in the following manner: 

(1) The picture to be transmitted is mounted on 
a cylindrical drum, which revolves at the rate of one 

revolution per second, and travels along a lead 
screw at the rate of 121% inches in 20 minutes (the 

screw has 96 threads per inch). Light from an 

exciter lamp illuminates a small area of the moving 
picture and is reflected by the picture through an 

aperture to a photocéll. During the transmission of 

a complete picture, this light traverses every portion 
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of the picture as the drum slowly spirals past the 

fixed lighted area. 

(2) At any instant, the amount of light reflected 
back to the photocell is a measure of the lightness 
or darkness of the tiny spot of picture which is 

being scanned. The photocell transforms varying 

amounts of light into corresponding electrical sig- 
nals, which are amplified and transmitted over the 

facsimile circuit. 

(3). Electrical signals received by the facsimile re- 
ceiver are amplified and serve to actuate a recording 
mechanism which makes a permanent record, spot 
by spot, on the recording paper on the synchronized 
receiver drum until the complete original picture is 

reproduced. Facsimile Set AN/TXC-1(*) repro- 

duces either photographically, with a controlled 
light source shining on photographic paper or film, 

or directly by burning a white protective coating 
from specially prepared black recording paper. 

Synchronization is obtained by constantly driving 

both receiving and transmitting drums with syn- 
chronous motors operating at identical speeds. 

Phasing is accomplished by transmitting a series of 
phasing pulses just prior to each transmission. 

These pulses operate a clutch mechanism which 

phases the receiving drum to the transmitting drum. 

83. Block Diagrams 

Figures 43 through 49 show the functions of various 
stages of Facsimile Set AN/TXC-1(*). 

a. ELEcTRICAL Circuits. The complete electrical 
circuit of Facsimile Set AN/TXC-1(*), including 
Facsimile Transceiver TT-1(*)/TXC-1 and Recti- 
fier Power Unit PP-86(*) /TXC-1, may be broken 
down by functions into the following eight principal 
circuits (fig. 49) : 

(1) Signal source at 1,800 cycles. The fork oscil- 
lator unit (VI, V2, and V3) generates a steady 
1,800-cycle audio signal for use in several other 
circuits. 

(2) Photocell bridge modulator. The photocell 



bridge modulator circuit, built around a photocell 
Tube JAN-1645 (V24), is used on transmission 
only. It amplitude-modulates the 1,800-cycle signal 
in accordance with variations in light intensity of the 
small portion of the transmitted copy being scanned 
at any instant. 

(3) Signal amplifier circmt. The signal amplifier 
circuit (V10, V11, V12, V13, and V14) amplifies 
the 1,800-cycle a-m signal (fig. 61). On transmis- 
sions the circuit is fed by the photocell bridge modu- 
lator and feeds the line. On reception it is fed by 
the signal on the line and drives either the stylus 
for direct recording or the recorder lamp for photo 
recording. The signal amplifiers also are used in 

the talk-back circuit. 
(4) Phasing circuit. The phasing circuit (V15 

and V16) is used only for phasing the facsimile 
receiver. A series of phasing pulses from the trans- 

mitter actuate a clutch mechanism and phase the 

receiving drum to the transmitting drum (fig. 45). 

PHASING STRIP ~ 

OB METER ——e 

&) [—_] SCANNING oRUM ie! =m 

CONDENSER LENS 4X7; ft 

AMPLIFIER 

VOLTAGE 
AMPLIFIER 
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a a a a a a a a a we = 

= wD > z 2) = = 

RECTIFIER 
POWER UNIT 

100-1307 
$0-65 CYCLE 

AC 

\ 

; OBJECTIVE LENS 

| 

| APERTURE 

(5) Motor circuit. The motor circuit (V4, V5, 
and V6) amplifies the 1,800-cycle signal from the 
fork oscillator unit and drives the synchronous 

motor at a constant speed. 
(6) B+ regulator circuit. The B+ regulator 

circuit (V7, V8, V9, and V25), provides a closely 
regulated voltage of 250 volts from the rectifier 
power unit supply of 450 volts. Regulated B-+ volt- 
age is used on critical transceiver circuits. 

(7) Rectifier power supply. The rectifier power 
supply (V22 in Rectifier Power Unit PP-86(*) / 
TXC-1) provides 450 volts unregulated B+ and 
6.3 volts ac for transceiver operation, and also 

another a-c voltage used only in starting the syn- 
chronous motor. 

(8) Exciter lamp supply. The exciter lamp sup- 
ply (V17, V18, V19, V20, V21, and V23 in Recti- 
fier Power Unit PP-86(*)/TXC-1) amplifies and 
regulates the 1,800-cycle signal from the fork 

oscillator unit to provide a steady power supply for 
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Figure 43. Facsimile Transceiver TT-1(*)/TX C-1, transmitting block diagram, 
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the transceiver exciter lamp, which illuminates the 
transmitted copy with a constant brilliancy. 

b. MECHANICAL SysTEM. The mechanical system 
of the facsimile transceiver (figs. 43 and 45) 
consists of a motor which drives the rotating drum 
through a clutch arrangement. Operation of the 
clutch during the phasing operation is described in 
paragraph 92. 

c. TRANSMITTING. Figures 43 and 44 show func- 
tions of the various stages of the facsimile set 

during transmitting. The picture being transmitted 
is affixed to the rotating drum, on which the con- 
denser lens system focuses light originating at the 
exciter lamp. Varying amounts of light are re- 

flected back through the objective lens and aperture 
to the photocell and bridge modulator. Here varying 

light intensities are convérted into varying electri- 

cal signals. A 1,800-cycle carrier signal from the 
fork oscillator unit is amplitude-modulated in the 

bridge modulator. This modulated signal is ampli- 

i=) @ = m 4 m » 

RECORDING 
STYLUS 

METER 
AMPLIFIER 

VOLTAGE 

AMPLIFIER 

WER 
AMPLIFIER 

RECEIVER 

~—--- a nn nr rn rr ee  - - - - - - 4 

100 - 130 V 
50-65 CYCLE 

AC 

= mm ae me re we a ws ww ee we we ae ae a ae ae ae a ae ae a a a a a aaa ae we 

p= | 

ANNING DRUM 

— I] 

RECTIFIER 
POWER UNIT 

fied in the voltage amplifier, the proper level is 
established by the gain control, and the signal is 
further boosted by the power amplifier before going 
out onto the line. A separate meter amplifier drives 

the db meter which indicates the relative signal level. 

The fork oscillator unit, besides furnishing the car- 

rier signal to the photocell bridge modulator, supplies 

a 1,800-cycle tone which is amplified in the exciter 
lamp power supply (part of Rectifier Unit PP-86 

(*)/TXC-1) (fig. 47) and keeps the exciter lamp 
at constant brilliancy. The 1,800-cycle tone also is 
amplified and used to operate the synchronous motor 

which drives the drum at a constant speed. The 

rectifier power unit supplies the necessary opera- 

ting voltages for the set from a 115-volt, 60-cycle 
a-c source. The voltage regulator, which supplies 

250 volts B+ from a 450-volt source supplied by 
the rectifier power unit, is physically located within 

the transceiver. . 

d. Recetvinc. Functions of the various stages in 

CLUTCH 

MOTORS 

PHASE 
AMPLIFIER 
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VOLTAGE RB+ 

250 V 

SYNC 
MOTOR 

AMPLIFIER 
VOLTAGE 

REGULATOR 

FORK 
OSCILLATOR 

UNIT 

SET PLUG 

TL73572-S 
Figure 45. Receiving block diagram, Facsimile Transceiver TT-1(*)/TXC-1. 
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TL 733968 

Figure 48. Talk-back circuit in Facsimile Transceivers TT-1A/TXC-1 

and TT-1B/TXC-1, block diagram. 

the receiving transceiver are shown in figures 45 
and 46. The signal from the line is attenuated at 
the GAIN control, then amplified in the voltage 
amplifier and power amplifier. The db meter, driven 
by a separate amplifier, indicates the relative level 
of the signal being used for recording. The power 
amplifier drives either the recorder lamp for photo- 

graphic recording, or the recording stylus for direct 
recording. Another connection from the power 
amplifier sends phasing pulses to the phase amplifier 

circuit which operates the phase magnet and clutch 
during the phasing process just before each picture 

transmission. The fork oscillator unit serves a single 

purpose on receiving. It generates a 1,800-cycle 

signal which is amplified to operate the synchronous 
motor at the same speed as the motor in the trans- 

mitting transceiver. 

e. TALK-BAck Circuit. The talk-back circuit (in 
Facsimile Transceivers TT-1A/TXC-1 and TT- 

1B/TXC-1 only) (fig. 48) is operative with the 
selector switch at STAND BY. For normal recep- 
tion of voice over this circuit, the STANDBY- 

MON-TALK switch is at MON (if the motor is 
to be in operation) or at STAND BY (which makes 

synchronous motor operation impossible). In either 
of these positions the signal from the line is 
amplified by three audio stages, V10, V11, and V12, 

before it reaches the speaker. The GAIN control is 
in the voice circuit. When the STANDBY-MON- 
TALK switch is at TALK, the speaker becomes a 
microphone, and the signal is amplified by V10, 

V11, and V12 before it is fed to the line, 

f. CompLeTE Brock DiacrAm, A complete block 
diagram of the facsimile set, showing stage names, 
tube identification, and signal flow, is found in figure 
49. For simplicity, the talk-back circuit is not shown 

here. 

84, Stage Names 

Facsimile Set AN/TXC-1(*) uses 25 electron 

tubes, 18 of which are located in Facsimile Trans- 

ceiver TT-1(*)/TXC-1 and 7 of which are located 
in Rectifier Power Unit PP-86(*)/TXC-1. The 

following outline shows the stage number, JAN type 
tube used, and the functional name of the stage. 

a. FAcsIMILE TRANSCEIVER TT-1(*)/TXC-1. 

Stages in the transceiver are: 

(1) Fork oscillator unit. (a) Unsealed (Facsimils 
Set AN/TXC-1 only). 

Vi 77 Fork input amplifier 

V2 eS Fork driver 

V3 7N7 Fork output buffers 

1. Motor amplifier buffer 

2. Modulator buffer 

(b) Sealed (other models). 

Vi ihly7i Second fork amplifier 

V2 7N7 Fork amplifier-driver 

1. Fork input amplifier 

2. Fork driver 

V3 7N7 Fork output buffers 

1. Motor amplifier buffer 

2. Modulator buffer 
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(2) Motor circuit. 

V4 7C5 Motor amplifier driver 

v3 1635 or Motor amplifier output 

6AC5GT/G 
V6 1635 or Motor amplifier output 

6AC5GT/G 
Note. V5 and V6 are Tubes JAN-6AC5GT/G in Fac- 

‘simile Sets AN/TXC-1 and -1A; Tubes JAN-1635 in 

Facsimile Set AN/TXC-1B. 

(3) B+ voltage regulator. 

V7 7C5 Voltage regulator output 
V8 7 Voltage regulator output 
v9 /ies Control voltage amplifier 
V25 R1160A, Reference voltage regulator 

1B46, or 

5651 
Note. V25 is R1160A or Tube JAN-1B46 in Facsimile 

Sets AN/TXC-1 and -1A; 5651 in Facsimile Set AN/ 

TXC-1B. 

(4) Signal circuit. 
V24 1645 Photocell 
V10 VAGUE First signal amplifier 
WAG) plots Second signal, amplifier 

BV a2 15 Third signal amplifier 
V13 7N7 Signal-meter amplifier 

[RECORD DIRE GI 
amplifier driver 

2. Meter amplifier 
V14 1635 or RECORD output amplifier 

6AC5GT/G 

Note. V14 is Tube JAN-6ACS5SGT/G in Facsimile Sets 

AN/TXC-1 and -1A; Tube JAN-1635 in Facsimile Set 

AN/TXC-1B. 

(5) Phasing circuit. 
RV a he) Jad: Pulse amplifier 

V16 884 Trigger tube 

b. RecTIFIER Power Unit PP-86(*)/TXC-1. 
Stages in the power unit are— 

(1) Exciter lamp supply. 
V17 oy. First lamp amplifier 
V18 7N7 Driver-rectifier 

1. Lamp driver 

2. Voltage regulator 

rectifier 
V19 7C5 Lamp output amplifier 
V20 ZG Lamp output amplifier 
V21 Te, Control voltage amplifier 
V23 R1160A, Reference voltage regulator 

1B47, or 

5651 
Note. V23 is R1160A or Tube JAN-1B47 in Facsimile 

Sets AN-TXC-1 and -1A; 5651 in Facsimile Set AN/ 
TXC-1B, 
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(2) B+ power supply. 
V22 BVAS, Power supply rectifier 

85. Partial Schematic Diagrams 

A series of partial schematic diagrams showing 
components of individual stages of the facsimile 

transceiver and rectifier power unit accompanies the 

text in this section. These diagrams are applicable 

to all models of equipment unless otherwise noted. 

Slight changes in resistor and capacitor values, made 
in later models of equipment to conform with Amer- 

ican War Standard values, are in general not . 

reflected in these partial schematics. These slight © 

differences in values are not significant, however, 

inasmuch as the changes in most cases are well 
within the plus or minus percent tolerance of 
the components. For exact component values, see the 

complete schematic diagrams (figs. 142 through 

149). 

86. Fork Oscillator Unit (Unsealed) (V1, V2, V3) 

The fork oscillator unit (fig. 50) generates a highly 

stable 1,800-cycle audio signal to supply the photo- 

cell bridge modulator circuit, the motor amplifier 

circuit, and the exciter lamp circuit. The unsealed 

unit, used in Facsimile Set AN/TXC~1 only (serial 
Nos. up to 105 on order No. 2695-MPD-45), con- 

sists of three stages: a fork input amplifier (V1), 

a fork driver (V2), and a dual tube (V3) whose 

sections serve as output buffers (figs. 50 and 142). 
All three stages are supplied regulated B+ voltage. 

The sealed unit is described in paragraph 87. 

a. TuNING Forx. The frequency-determining 

device is a bimetallic tuning fork whose natural 

period of vibration is 1,800 cps. The fork is kept in 
vibration by a drive coil which is fed a 1,800-cycle 
signal of constant amplitude from the fork driver 
stage. A second coil, a pick-up coil, is coupled to the 
vibrating fork in such manner that the fork vibra- 

tions generate a 1,800-cycle alternating current in 

the coil. This coil feeds the grid of the fork input 

amplifier stage through a transformer. The fork 

thus becomes a feedback unit, controlling the fre- 
quency in the oscillator circuit composed of the 
fork, V1, and V2. 

b. Fork Input AmptiFIer (V1). This stage, V1, 

using Tube JAN-7L7 (fig. 51), amplifies the feeble 
oscillations from the tuning fork and drives tube 
V2, the fork driver, and also the two output buffer 

sections of V3. Energy from the fork pick-up coil 
is coupled through transformer T4 directly to the 
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grid of V1. T4 steps up the voltage from approxi- 
mately 0.4 volt to 1.0 volt. The tube is biased by 
the flow of plate current through the cathode resistor 

R18 which is bypassed by C15. Screen current is 
fed through resistor R19 and plate current through 
resistor R20. Sine wave voltage developed across 
R20 is coupled from the plate through capacitor 

C18 to the grid of V2 and through C17 to the output 
buffers. C20, a bypass capacitor across the fork 

drive coil, suppresses harmonics of the 1,800-cycle 
signal. 

c. Fork Driver (V2). This stage, V2, using Tube 
JAN-7C5 (fig. 52), further amplifies the output of 
stage V1 and supplies energy to the drive coil which 
keeps the tuning fork vibrating. V2 is driven so hard 
that variations in amplitude at the input have practi- 

cally no effect on its output. The constant output 
from V2 to the fork drive coil is one of the require- 
ments for frequency stability. V2 is driven at the 
grid, with R23 serving as the grid resistor. Two 
resistors, R24 and a variable resistor R25, form the 
cathode circuit of V2. They are left unbypassed to 
provide degenerative feedback in the stage, giving 
a stabilizing effect on the output. R25 is variable 
to permit minor adjustments in frequency of the 
fork oscillator to compensate for variations in circuit 
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components. Plate and screen of V2 are connected 

together for triode operation. R26 is the plate load 
resistor and the output voltage developed across it is 

coupled back to the fork drive coil through C19. 
d. ForK Output (V3). This stage, V3, using 

dual triode Tube JAN-7N7 (fig. 53), consists of 
two buffer-amplifiers which are fed by the fork input 
amplifier V1 and supply 1,800-cycle signal to the 
motor amplifier stage V4, the exciter lamp circuit, 

and the photocell bridge modulator circuit (fig. 50). 
The buffer action prevents load variations from 

affecting the fork oscillator. 

(1) Motor amplifier buffer. The first section of 

tube. V3 is the motor amplifier buffer. Its grid 
receives 1,800-cycle energy from the plate of V1 
through coupling capacitor C17 and limiting resistor 
R21. R27 is the grid resistor, and the grid is by- 
passed for high frequencies by C21. The cathode 

resistor R28 is left unbypassed to provide degenera- 
tion. R32 is the plate load resistor, and output from 

the plate is coupled through C23 to the motor am- 
plifier stage V4 via the MOTOR JACK. C23 also 
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couples 1,800-cycle energy to the exciter lamp circuit. 
A connection to IIIR of the selector switch short 
circuits the 1,800-cycle supply to the motor circuit 

and the exciter lamp circuit when the switch is in 

STAND BY position. 

(2) Modulator buffer. The second section of tube 
V3 is the modulator buffer. Its grid receives 1,800- 
cycle energy from the plate of V1 through coupling 

capacitor C17 and limiting resistor R22. R30 is the 
grid resistor, and the grid is bypassed for high 
frequencies by C22. R31 is the plate load resistor. 

The output coupling circuit includes a low-pass filter 

and output transformer T5 to eliminate harmonics 

of the 1,800-cycle frequency. Components of this 
low-pass filter include C25, which is across the 

input terminals of T5, an audio choke, capacitor, 
output transformer, and output capacitor C26. The 

output to the modulator is sine wave. A connection 

to IIR of the selector switch short circuits the input 

of T5, removing 1,800-cycle energy from the photo- 
cell circuit when the selector switch ‘s in RECORD 

PHOTO or RECORD DIRECT position, 
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Figure 54. Sealed fork oscillator unit, block diagram. 
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87. Fork Oscillator Unit (Sealed) (V1, V2, V3) 

The sealed fork oscillator unit, used in Facsimile 

Sets AN/TXC-1 above serial number 105 on Order 

No. 2695-MPD-45, and in all Facsimile Sets AN/ 

TXC-1A and AN/TXC-1B, is similar in purpose 
and performance to the unsealed unit described in 

paragraph 86. However, the stability of this tuning 

fork is improved by using a temperature-compen- 

sated, bimetallic fork which is vacuum sealed to 

minimize the effects of atmospheric and barometric 

changes. The frequency must be maintained with 
extreme accuracy, because a slight variation will 

cause a change in motor speed and a failure of 
synchronization between transmitting and receiving 

machines. A deviation in frequency of one cycle in 
10 seconds will cause a skew of more than 1 inch 

in the received copy. The sealed fork oscillator unit 

consists of three stages: one a fork input amplifier 

and driver, the second another fork amplifier, and 

the third a dual output buffer. All stages are supplied 

regulated B+ ‘voltage. 

a. Brock DraAcraM. Figure 54 shows in block 
diagram form the signal paths in the sealed fork 
oscillator unit. The first half of V2 picks up the 

weak signal from the fork, and amplifies it enough 

to drive V1 sufficiently so that the output of V1 is 
constant despite minor variations in input. The 

constant-level output of V1 is amplified in the 

second half of V2, whose output feeds the drive coils 

of the tuning fork. Part of the output of V1 is 
impressed on V3, one section of which feeds the 

motor amplifier and exciter lamp circuit, and the 

other section of which feeds the photocell bridge 
modulator circuit. The complete schematic diagram 
of the sealed fork oscillator unit is shown in figure 
143. 

b, Fork AMPLIFIER-DRIVER (V2). This dual tri- 
ode, Tube JAN-7N7, serves as fork input amplifier 

and also as fork driver. 

(1) Fork input amplifier. The first section of V2, 
the fork input amplifier, is fed at the grid by 1,800- 
cycle energy generated in the pick-up coil by the 

vibrating fork. R302 is the unbypassed cathode 

resistor of this stage. R301 is the plate load resistor, 
and output developed across it is coupled from the 
plate of this section through C304 to the grid of V1. 

(2) Fork driver. The second section of V2 is the 
fork driver, which receives energy at the grid from 
the plate of V1 through coupling capacitor C303 
and series resistor R305. R305, a limiting resistor, 
and R306, the grid resistor, serve as a voltage divider 
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for the input to this section of V2. R307 is the plate 

load resistor, and output from the plate is coupled 

through C301 to the drive coil which keeps the 

fork oscillating. The cathode circuit consists of two 

unbypassed resistors, R303, whose value is fixed, 

and R304, a variable resistor which is adjustable 

to permit minor changes in frequency of the fork. 

c. SEcoND ForK AMPLIFIER (V1). The second 
fork amplifier V1, Tube JAN-/L/, is an amplifying 

link in the oscillator circuit composed of the fork, 

input amplifier, second fork amplifier, and fork 

driver. The grid of V1 is fed from the plate (pin 

3) of V2 through coupling capacitor C304, the grid 
voltage being developed across grid resistor R313. 

The cathode resistor, R310, is bypassed by C306. 
Screen current is supplied through resistor R311, 

and the screen is bypassed back to cathode by C305. 
The plate load resistor is R312, and the 1,800-cycle 

output from the plate is coupled through C303. 

d. Fork Output Burrers (V3). The fork output 
stage V3, using dual triode Tube JAN-7N7, consists 
of two buffer-amplifiers which are fed by the fork 
amplifier V1 and supply 1,800-cycle signal to motor 
amplifier stage V4, the exciter lamp circuit, and the 

photocell bridge modulator circuit. 

(1) Motor amplifier buffer. The first section of 

V3 is the motor amplifier buffer. Its grid receives 
1,800-cycle energy from the plate circuit of V1 
through coupling capacitor C303 and limiting re- 
sistor R314. The grid resistor is a combination of 
R315 and R318, with the grid of the second section 
of V3 fed from a tap between these resistors. C310 
is a high-frequency bypass for the grid. R316 is the 

unbypassed cathode resistor. Signal at the plate 
developed across load resistor R308 is coupled 

through C302 to the motor amplifier stage V4 via 
the MOTOR JACK and also the exciter lamp cir- 
cuit. A connection to IIIR of the selector switch 
short circuits the 1,800-cycle supply to the motor 
circuit and the exciter lamp circuit when the selector 
switch and STANDBY-MON-TALK switches are 
both at STAND BY. 

(2) Modulator buffer. The second section of V3 
is the modulator buffer. Its grid receives 1,800- 
cycle energy developed across R318 as explained in 

(1) above. R317 is the unbypassed cathode resistor. 
Plate circuit energy developed across load resistor 
R309 is coupled through C309 to the low-pass filter 

and output transformer T5. C308 across the input 
and C307 across the output of T5 assist in removing 
high-frequency components of the signal. A con- 

nection to IIR of the selector switch short circuits 
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Figure 55. Motor amplifier driver, Facsimile Transceivers TT-1/TXC-1 and TT-1A/TXC-1. 

the input to T5, removing the 1,800-cycle energy 
from the photocell circuit, when the selector switch 

is. in RECORD. PHOTO or RECORD DIRECT 
position in Facsimile Transceiver TT-1/TXC-1 

(also in STAND BY position in Facsimile Trans- 
ceivers TT-1A/TXC-1 and TT-1B/TXC-1). 

88. Motor Amplifier Driver and Output Stages 
(V4, V5, V6) 

Stages V4, V5, and V6 amplify the 1,800-cycle sig- 
nal supplied by the fork oscillator unit, and furnish 

a-c power to operate the synchronous motor. Input 

to the motor amplifier stage V4 is approximately 25 

volts. The voltage across the motor, however, may 

be as high as 1,000 volts. 
a. Motor Amp.irier Driver (V4). (1) Facsim- 

ile Sets AN/TXC-1 and —1A. Stage V4, which uses 
a Tube JAN-7C5 (fig. 55), is fed the 1,800 cycle 
signal from the fork oscillator unit through the 
MOTOR JACK to the voltage divider network 
composed of resistors R34, R35, and R36 in Fac- 
simile Transceivers TT-1/TXC-1 and TT-1A/ 

TXC-1. Normally the junction between resistors 
R35 and R36 is shorted to ground through a contact 
of the PHASE button so that R36 is out of the 

circuit. The voltage across R35 is applied to the tube 

control grid. When the PHASE button is pressed 
during the phasing operation, however, R36 becomes 
part of the voltage divider, and the voltage to the 
grid of tube V4 is increased. Increasing the input 
to V4 results in increasing the drive on parallel 

tubes V5 and V6, furnishing additional power to 
the synchronous motor. During the phasing opera- 

tion the motor requires additional power because of 
the additional load created by friction in the clutch 
mechanism. During normal operation, with the 
PHASE button released, cathode current of V4 

flows through the phasing magnet coil associated 

with tube V16 and also through the series resistor 

combination R66 and R67 (stage V13) which is in 
parallel with this coil. The flow of current through 
the coil holds the armature against the phasing mag- 

net, so that it does not actuate the clutch mechanism 

used in the phasing operation. The flow of current 

through R67 adds to the bias of tube V13, which 
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requires bias beyond the cut-off value. When the 
PHASE button is pressed during the phasing opera- 
tion, the phasing magnet is disconnected from the 

cathode circuit of V4, and the armature is released 

to play its part in the phasing operation. To com- 

pensate for the removal of the phasing magnet coil 

from the cathode circuit, resistor R40 is connected 

in parallel with the series combination R66 and 

R67 during the phasing operation. C27 is the cathode 

bypass capacitor for tube V4. Screen current is 

fed through resistor R37 and plate current through 

dropping resistor R38 and the primary of class B 
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Figure 56. Motor amplifier driver, Facsimile 

Transceiver TT-1B/TXC-1. 
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V6 
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driver transformer T1. The screen is not bypassed 

to ground. 

(2) Facsimile Set AN/TXC-1B. The motor 
amplifier driver circuit of Facsimile Transceiver 
TT-1B/TXC-1 is similar to that described in (1) 
above for earlier models of equipment, except that 

the ‘grid and cathode circuits of tube V4 have been” 

redesigned (fig. 56). A new potentiometer, R93, 
has been introduced into the grid circuit of V4, so 

that proper adjustment may be made of input to 
V4, which in turn affects the drive of stages V5 and 

V6. R93, located on meter M2, is adjusted for proper 
motor current reading on this meter. Cathode cur- 
rent of stage V14 in Facsimile Transceiver TT-1B/ 
TXC-~1 flows through the series combination of R66, 

R97 (new potentiometer), and R67 of stage V13. 
See paragraph 91 for details of V13 cathode circuit. 

b. Motor AMPLIFIER OuTpuT STAGE (V5 AND 
V6).- V5 and V6 are Tubes JAN-6AC5GT/G in 
Facsimile Transceivers TT-1/TXC-1 and TT-1A/ 

TXC-1 (fig. 57), and are Tubes JAN-1635 in Fac- 
simile Transceiver TT-1B/TXC-1 (fig. 58). In all 
equipments they are connected in parallel, and serve 
as single-ended, zero-bias class B power amplifier 
tubes whose output drives the synchronous motor. 

They are driven by V4 through class B driver trans- 

former, LI. 
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Figure 57. Motor amplifier output stage, Facsimile Transceivers TT-1/TXC-1 and TT-1A/TXC-1, 
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Transcewver TT-1B/TXC-1. 

(1) Plate circuit. The plate circuit of V5 and V6 
consists of two circuits, a d-c circuit to supply plate 

current to the tubes, and a series-resonant circuit at 

1,800 cycles to power the motor. The d-c circuit 

consists of the synchronous motor winding and choke 
T6. The series-resonant circuit consists of the syn- 

chronous motor winding, which is shunted by 
capacitor C30 to limit transients, and two series 

capacitors, C29 and C28. Note that the synchronous 

motor winding is common to both circuits. The 

motor current is a series of d-c pulses, which reoccur 

1,800 times per second, for tubes V5 and V6 conduct 
only on the positive half-cycles of the 1,800-cycle 
input wave. Choke T6 is not a part of the series- 
resonant circuit; its a-c impedance is high and it 
may be considered a device for shunt-feeding stages’ 

V5 and V6. Voltage across the synchronous motor 
winding and across T6 is approximately equal and 
may rise as high as 1,000 volts. Capacitor C30, by 
limiting transients, prevents high peak voltages 

which might break down insulation of the motor 

winding. 

(2) Switching circuit. Normally the B+ circuit 

to the plates of V5 and V6 is completed through the 
START switch contacts. But when the START 
button is pressed to energize the separate start wind- 
ings, the synchronous winding of the motor is dis- 
connected and the plates of V5 and V6 are not 

energized. 

(3) Differences in models. In Facsimile Trans- 

ceiver TT-1/TXC-l, a capacitor C31 is placed 

across START switch contacts to prevent arcing. 
In Facsimile Transceiver TT-1A/TXC-1, a motor 

fuse has been added to the plate circuit of stages 
V5 and V6. In Facsimile Transceiver TT-1B/ 

TXC-1, the fuse is bypassed by C31 and a high- 
value resistor, R95, has been placed in parallel with 

this capacitor. Also a motor current meter M2 has 

been placed in the circuit. A series resistor, R39, 

limits motor current, and bypass capacitor C60 keeps 

this part of the circuit at a-c ground potential. 

89. Synchronous Motor 

The synchronous motor in Facsimile Transceiver 

TT-1(*)/TXC-1 is basically a Lacour phonic wheel 

motor; its speed is held constant at 1,800 rpm by 

the 1,800-cycle power supplied by the plate circuit 

of tubes V5 and V6. The worm on the motor shaft 

is meshed with a gear which drives the lead screw 

at 60 rpm through the clutch mechanism. 

a. FACSIMILE TRANSCEIVERS TT-1/TXC-1' and 

TT-1A/TXC-1. In these models of equipment the 

starting motor operates on 9 volts, 60 cycles, ac, 

which is supplied by Rectifier Power Unit PP-86/ 
TXC-l. Pressing the START switch applies B-++ 
voltage through limiting resistor R39 to a magnet 

which moves the start motor brushes into contact 

with the start motor commutator (figs. 147 and 
148). The START switch also disconnects the 

supply of power from the synchronous motor. The 

START switch is pressed until the drum speed rises 

above 60 rpm. Then the switch is released, the start 

motor is disconnected, the synchronous motor circuit 

is re-energized, and the drum slows down to 60 

rpm and continues to run at that constant speed. 

b. FAcSIMILE TRANSCEIVER TT-1B/TXC-1. In 

this model of equipment, which uses a redesigned 

motor, the operation of the synchronous motor is 

similar to that described above, but the start motor 

section is completely different (fig. 149). The start 
motor is a capacitor-start induction motor which 

operates on 115 volts, 60 cycles ac. No start brushes 
are required. Pressing the START button discon- 
nects the synchronous motor and applies 115 volts 

ac, brought up from Rectifier Power Unit PP- 
86A/TXC-1, to the start motor. Note that the 

capacitor winding of the start motor is in the circuit 
at all times. This winding also furnishes part of 

the power for the motor while it is running at 
synchronous speed, but the major part of the power 

is developed by the synchronous motor, which also 
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controls the speed. Because this capacitor winding 

is in the circuit at all times, it is possible for this 
motor to run at a nonsynchronous speed. The oper- 
ator must guard against operating the transceiver 
with the motor running at nonsynchronous speed. 

A 1,800-cycle tone from the motor laminations is the 
best assurance that the motor is running at syn- 

chronous speed. 

90. Photocell Circuit (V24) 

Photocell Tube JAN-—1645 is the heart of the photo- 
cell bridge modulator circuit, which is used only 

on transmitting. The photocell, V24, and its asso- 
ciated circuit (fig. 49) cause amplitude modulation 
of the 1,800-cycle signal supplied from the fork 

oscillator unit. Amplitude modulation follows the 
lights and shadows on that portion of the transmitted 

copy being scanned. After modulation of the 1,800- 
cycle signal is accomplished in the photocell bridge 

modulator circuit, the modulated signal is fed to the 

grid of stage V10, the first signal amplifier. V10 

and the following signal amplifiers not only amplify 

the modulated signal, but use a series of differentiat- 
ing circuits (small coupling capacitors and large 

grid resistors) to remove undesirable low-frequency 

signal components generated in the modulator circuit. 

a. SIMPLIFIED BripcE MoputaTor Circuit. Fig- 
ure 59 is a very simplified equivalent of the photo- 
cell bridge modulator circuit shown in complete form 
in figure 60. In the simplified circuit, the 1,800-cycle 

carrier signal from the fork oscillator unit is fed to 

points A and C of the resistance-capacitance bridge. 

Output from the bridge is the voltage developed 

across R50, between points D and B. This voltage 

is the grid-cathode or input voltage of stage V10. 

A small capacitance (CT) exists between the cath- 

ode and active anode of V24, and this is effectively 

balanced out by the neutralizing capacitance (CN) 
which is the capacitance existing between the cathode 
and the second or neutralizing -anode within the 
photocell. When the bridge is perfectly balanced, 
there is no output of 1,800-cycle signal to be applied 

to V10; but when increased light shines on the 
photocell, it causes increased electron emission from 

the cathode, producing unbalance of the bridge and 
a greater 1,800-cycle signal. 

b. Optica, System. At any instant, the light 
reaching the photocell is determined by the lightness 
or darkness of the small area of transmitting copy 
being scanned. Light from the constant source of 
illumination, the exciter lamp shown in the trans- 
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Figure 59. Simplified bridge modulator circuit. 

mitting block diagram (fig. 43), is concentrated onto 
a small portion of the copy by the condenser lens 

system. The illuminated area is approximately the 

size of the filament in the exciter lamp. The objec- 

tive lens focuses an image of the illuminated area of 
copy onto a screen having a small hole or aperture 
that permits only the light from an area approxi- 

mately 1/100th of an inch square to pass on to the 

photocell in back of the aperture. As the drum and 
copy move during transmission of a picture, each 
scanned element of picture reflects a different 

amount of light back to the photocell. The photocell 
and bridge modulator circuit change each level of 
light into its equivalent electrical -signal. 

c. COMPLETE SCHEMATIC D1acraAm. The complete 

schematic diagram of the photocell bridge modulator 

circuit is shown in figure 60. The output of the 

bridge, the voltage across R50, is a varying d-c 
signal consisting of the keying or modulating fre- 
quency on which is superimposed the 1,800-cycle 
carrier frequency. This varying’d-c signal is always 

of such polarity that the grid end of R50 is positive 
with respect to the other end. This is due to the 

increased emission from the photocell when in- 

creased light strikes it. The conventional modulation 
envelope, consisting of the 1,800-cycle signal varied 
in amplitude both above and below the zero axis, 

first appears in a somewhat distorted form at the 

grid of stage V11. 

(1) Resistor networks. Between points A and C 
of figure 60, where the unmodulated 1,800-cycle 

carrier signal is applied, are two resistor networks, 

one consisting of R41, R42, and R43 in series and 
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Figure 60. Photocell bridge moduiator, 

the other consisting of R44, R45, and R46 in series 

and having resistors R47 and R48 in series across 

R45. The first of these networks includes variable 

resistor R42, which serves as a neutralizing control 

and is used in balancing out the capacitive effect of 

the photocell. Its effect on the circuit is the same 

as making CN variable. R42 is an alinement control 

and is located beneath the chassis of the facsimile 

transceiver. It is set to the proper value when the 

photocell is changed; it is not used as an operating 

control. Capacitor C58 provides capacitive reactance 

to ground for the slide arm of R42, thereby permit- 
ting close adjustment of the null point. Variable 

resistor R45 in the second network across the input 

of the bridge is the CONTRAST control, a front 

panel operating control used in setting the original 

contrast range at the facsimile transmitter. This 
control may be adjusted either to balance the bridge 

on maximum light (positive transmission: minimum 

signal on white, maximum on black) or on minimum 

light (negative transmission: minimum signal on 

black, maximum on white). 

(2) Other components. Resistors R47 and R48 
are used in lieu of the proper tap on CONTRAST 

control R45; they serve merely to keep point D 
electrically at a predetermined relationship with 
respect to R45. Resistor R49, which may be shunted 
by R49A, R49B, or R49C or combinations thereof, 
is a portion of a voltage divider between the regu- 

lated B+ voltage and ground. This divider serves 

to keep both anodes of the photocell at a slight posi- 
tive potential (0.3 to 0.6 volt) with respect to the 

photocell cathode. This bias extends the linear por- 

tion of the photocell curve and makes possible the 

use of an increased 1,800-cycle input into the bridge. 
R50 is the grid resistor of tube V10, the high side 

connecting both to the cathode of the photocell and 

to the grid of V10. Its low potential side reaches 

ground through R47, R48, and R45, when the 

selector switch (IIL) is in TRANSMIT or SET 
RANGE position. On other settings of the selector 

switch the bridge circuit continuity is interrupted. 

91. Signal Amplifiers (V10, V11, V12, V13, 
V14) 

Facsimile Transceiver TT-1(*)/TXC-1 has five 

stages of signal amplification. Various stages are 

used for various functions, as determined by the 
setting of the selector switch and as illustrated in 
figure 61. V10, V11, and V12 are class A signal 

amplifiers. The first half of V13 is operated as a 
class C threshold limiter and serves as a driver for 

V14, a class B output amplifier. V10 and V11 are 

used for all functions, V12 on TRANSMIT and 

RECORD “PHOTO, V1I3 on RECORD DIRECE 
and V14 on RECORD DIRECT and RECORD 
PHOTO. The use of V10, V11, and V12 in the 

talk-back circuit is explained in paragraph 97. 

a. First StcNAL AMPLIFIER (V10). Stage V10 
(fig. 62) is a high-gain pentode voltage amplifier, 
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Figure 61. Block diagram of signal amplifiers used in various positions of selector switch. 
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Tube JAN-7C7, biased for class A operation and 
used for both transmitting and receiving. 

(1) Transmitting. With the selector switch at 

TRANSMIT or SET RANGE the grid of V10 is 
fed by the photocell bridge modulator circuit as 
explained in paragraph 90. R50 serves as the grid 

resistor, across which the modulated 1,800-cycle sig- 

nal is developed and applied to the grid. Cathode 

bias is developed across R51 and filtered by C32. 
The screen is fed through R52 and bypassed directly 

to cathode by C33. R53 is the plate load resistor 
across which an amplified, modulated 1,800-cycle 

signal is developed and applied to the grid of tube 

Vil through output coupling capacitor C35. R54 

and C34 form an R-C decoupling network between 

the stage and the source of regulated B+ plate and 

screen voltage. 

(2) Receiving. With the selector switch in the 
recording positions, the modulator is inactive and 

the control grid of V10 is connected through R50 
as a series resistor to the arm on potentiometer 

R60, that half of the dual GAIN control which 

serves aS an input gain control across the secondary 
of the input transformer T7 (figs. 147, 148, and 
149). Input to the transceiver is either through 
this line matching transformer T7 from the 
LINE binding posts or to the high end of R60 
from the LINE JACK, depending upon the input 
connections in use (par. 13). The rest of the circuit 

TO PLATE OF 

VIO THRU C35 

NOTE: M=1,000 N 

Figure 63. 

of V10 is the same for receiving as transmitting. 
b. SEconp SicNAL AMPLIFIER (V11). Stage V11 

(fig. 63) is a second pentode voltage amplifier, 

Tube JAN-7L/7, biased for class A operation, and 
used without circuit changes for both transmitting 
and receiving. It is fed by stage V10 and its output 
feeds V12 through the transmitting portion of the 
dual GAIN control and also both triode sections of 
V13, the signal-meter amplifier. The input signal, the 

modulated 1,800-cycles from V10, is applied through 
C35 and across grid resistor R55 to the control grid 
of V11. C35 is of low capacitance, 0.001 mf, to 

attenuate unwanted low frequencies from the previ- 

ous stage. Cathode bias for class A operation is 

developed by current flow through the cathode re- 
sistor R56, which is bypassed at audio frequencies 
by C36. Screen current is supplied through screen 
resistor R57, and the screen is bypassed to ground 

by C37. Regulated plated voltage is applied to R58, 

the plate load resistor. The amplified 1,800-cycle 

signal developed across R58 is applied through C39 

to the output GAIN control potentiometer R59, and 

through C38 to the grid circuit of the signal am- 

plifier half of dual triode tube V13. . 

c. THIRD SIGNAL AMPLIFIER (V12). Stage V12 

(fig. 64) is a triode-connected class A signal ampli- 
fier using Tube JAN-7C5 which serves as the 
transceiver output amplifier on transmitting and as 

a driver stage for V14 (class B stage) on photo 
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Figure 64. Third signal amplifier. 

recording. V12 is in the facsimile signal circuit only 
when the selector switch is at TRANSMIT, SET 

RANGE, and RECORD PHOTO positions. The 

stage amplifies modulated 1,800-cycle signals in both 
transmitting and receiving functions. The stage is 

also used in the talk-back circuit of Facsimile Trans- 

ceivers TT-1A/TXC-1 and TT-1B/TXC-1. 
(1) Transmitting. With the selector switch set 

on TRANSIT or SET RANGE, the control grid of 
V12 is fed the signal coupled through C39 from the 
plate of tube V11 and developed across R59, the 
transmitting half of the dual GAIN control. The 
slider on R59 selects the portion of voltage across 

R59 which is to be applied to the grid of V12. R61 

and R62 in series constitute a voltage divider across 
the input circuit of V12. Half of the V12 grid volt- 

age is applied from the junction of R61 and R62, 

through capacitor C41, to the grid of the meter 

amplifier half of V13. V12 is biased by cathode 
current flowing through the cathode resistor R63, 

which is bypassed at audio frequencies by C40. 
Transformer T2 is the output transformer for stage 
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V12. Plate current flows through the primary from 

the regulated B-++ supply. Signal variations at the 

plate of V12 cause signal voltages to be induced in 
the two secondaries of T2. In the TRANSMIT 

position of the selector switch only, secondary No. 1 

is connected to the LINE JACK, one side of which 
is grounded; and secondary No. 2 is connected to 
the LINE binding posts through attenuator resis- 

tors R84 and R85. In the SET RANGE position 
of the selector switch, the LINE binding posts and 
LINE JACK are disconnected, and secondary pee 1 

is short-circuited and grounded. 

(2) Receiving. When the selector switch is at 
any other position than TRANSMIT or SET 

RANGE, the low side of R59, the output GAIN 

control, is ungrounded, removing its effectiveness as 
a gain control but still permitting V12 to be fed by 
V11. V12 serves as a received signal amplifier only 
for photographic recording. With the selector switch 
in RECORD PHOTO position the plate circuit of 
V12 is established through the primary of trans- 

former T2. Secondary No. 2 of T2 is open-circuited, 
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Figure 65. RECORD DIRECT amplifier driver and meter amplifier, Facsimile Transceivers 

TT-1/TXC-1 and TT-1A/TXC-1. 

but secondary No. 1 of T2 is in the grid circuit of 
V14, the output amplifier for recording. 
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Figure 66. RECORD DIRECT amplifier driver and meter 

amplifier, Facsimile Transceiver TT-1B/TXC-1. 

d. SIGNAL-METER AMPLIFIER (V13). Stage V13 
(figs. 65 and 66) is a dual-triode Tube JAN-/N7. 
The first triode section (pins 6, 5, and 7) serves as 
the class C RECORD DIRECT amplifier-driver 

* 

stage which drives stage V14. The second triode 
section (pins 3, 4, and 2) serves as the meter ampli- 

fier, providing a vacuum-tube voltmeter circuit for 

measuring input and output signal levels in decibels. 

(1) RECORD DIRECT Amplifier Driver. Al- 
though the grid of the first section of tube V13 is 
fed a modulated 1,800-cycle signal at all times, the 

stage is operative only when the selector switch 1s 

in the RECORD DIRECT position. The stage is 
operated as a threshold limiter; that is, it is biased 

considerably beyond cut-off and prevents an output 

signal until the input signal reaches a predetermined 

level. This is advantageous in controlling the signal 
used on direct recording. The grid (pin 5) is fed 

from the plate of V11 through coupling capacitor 

C38 and resistor R65. R65 is in the circuit to pre- 

vent the grid from drawing current when the plate 

circuit is not energized, that is when the selector 

switch is in some other position than RECORD 

DIRECT. During operation of the stage, the grid is 

not fed sufficient signal to drive the grid positive 

and cause grid current to flow through the grid 

75 



resistor R64. Bias for the stage (approximately 18 

volts) is developed by the flow of cathode current in 
both stages V13 and V4. In Facsimile Transceivers 

TT-1/TXC-1 and TT-1A/TXC-1,. V4 cathode 

current flows through resistors R66 and R67 (fig. 

65). The bias on V13 is the voltage developed 

across R67. In Facsimile Transceiver TT-1B/ 

TXC-1, V4 cathode current flows through resistors 

R66, R67, and R97 (fig. 66). The bias on V13 is the 

voltage developed across R67 and that portion of 

potentiometer R97 which is in the V13 cathode 

circuit. R97 can be adjusted for best operation of 
the stage. The cathode resistor is bypassed by ca- 

pacitor C42. Only when the selector switch is in 
RECORD DIRECT position is plate current 
supplied to this section of V13, through switch IVR 

and the primary of transformer T2 which now be- 
comes the class B driver transformer for stage V14. 

(2) Meter amplifier. The grid of the meter am- 

plifier tube, second triode section of V13, is fed at 
all times by the voltage across R62 in the grid 

circuit of stage V12. C41 is the input coupling 

capacitor and R68 the grid resistor for this section 

of V13. The db meter, an a-c meter with a self- 
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TRANSFORMER T2 

OF Vi2 STAGE 
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TO INPUT OF 
PHASING AMPLIFIER 

VIS THRU R72 

contained copper oxide rectifier, receives its signal 
from the shunt-fed plate circuit of the stage. The 

plate is supplied current from the regulated B+ 

supply through plate load resistor R69. Blocking 
capacitor C43 couples the modulated 1,800-cycle 
signal from plate to the meter, through R70 for 

TRANSMIT and SET RANGE positions of the 
selector switch, and through R71 for RECORD 
PHOTO and RECORD DIRECT settings of the 
selector switch. The meter is disconnected in the 

STAND BY position of the selector switch. 

e. RECORD Output AmpLiricr (V14). The 
RECORD output amplifier, V14, a class B power 
stage, drives the recorder lamp on RECORD 

PHOTO setting of the selector switch and drives 
the stylus on the RECORD: DIRECT setting of 
the selector switch. These two outputs are plate 

circuit outputs. A separate cathode circuit output 

is taken during the phasing operation, when the 
PHASE button is pressed, and is applied to the 

cathode-driven pulse amplifier stage V15 (par. 92). 
Stage V14 is driven through secondary No. 1 of 

transformer T2 by stage V12 in the RECORD 
PHOTO function, and by stage V13 in the RE- 

R 1130 
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Figure 67, RECORD output amplifier, Facsimile Transceivers 1T-1/TXC-1 and TT-1A/TXC-1. 
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Figure 68. RECORD output amplifier, Facsimile 

Transcewer TT-1B/TXC-1. 

CORD DIRECT function. In Facsimile Transceiv- 
ers TT-1/TXC-1 and TT-1A/TXC-1, V14 is Tube 
JAN-6AC5GT/G (fig. 67); in Facsimile Trans- 
ceiver TT-1B/TXC-1, V14 is Tube JAN-1635 

(fig. 68). 
(1) RECORD PHOTO. In this function, plate 

current is supplied to V14 from the regulated B-++ 
supply (250 volts) through the recorder lamp. The 
stage is biased class B, so that with no signal input, 

the recorder lamp produces only a slight glow. In 
Fascimile Transceiver TT-1B/TXC-1 only, resistor 
R94 shunts the recorder lamp to divide the V14 
plate current between the lamp and the resistor. The 

recorder optical system uses the recorder lamp E2, 

Tube JAN-R1130B, which is a neon-filled lamp 
capable of converting varying signal intensities into 
varying amounts of light. The lamp is mounted in a 

housing (fig. 114) which opens into an aperture 
plate and field lens at one end of a lens barrel. On 

the other end of the barrel is an objective lens which 

focuses the light passing through the aperture to a 
small spot on the film or photographic paper. The 

recording beam produces exposures in accordance 

with its intensity. 
(2) RECORD DIRECT. In this function, plate 

current is supplied V14 from the unregulated B-+- 

supply (450 volts) through the primary of stylus 
transformer T3. One side of the secondary is 
grounded, and the stylus is connected to the high 
side of the secondary through an r-f suppressor 
composed of resistors R73 and R91 and capacitor 

C44, which reduce electrical interference from the 

spark. The audio output voltage sparks between the 

stylus and the grounded metal drum of the trans- 
ceiver, burning the white covering from the black 

recording paper. 

(3) Cathode circuit. In normal operation of 

stage V14 the cathode is connected directly to 
ground, through contacts of the PHASE button. 
This permits normal zero-bias operation of the class 

B stage. When the PHASE button is pressed, how- 

ever, resistor R72 is connected into the cathode 

circuit of V14 and becomes a coupling resistor 
between stages V14 and V15. Phasing pulses from 
the transmitter are thus transferred from the out- 

put of V14 to the input of V15. 

92. Phasing Circuit (V15, V16) 

The phasing operation is performed jointly by the 

transmitting and receiving operator. The transmit- 
ting operator turns the selector switch of the 

transmitting transceiver to TRANSMIT and causes 

the scanning system to scan the phasing ring on the 

scanning drum. A pulse, in the form of an abrupt 
increase or an abrupt decrease in the amplitude of 

the 1,800-cycle carrier signal, is generated by the 
transmitter each time it scans the white spot on the 

dark phasing ring (once each second). The trans- 
mitting operator does not press the PHASE button 

on his machine. The receiving operator phases his 

machine to the transmitting machine by turning the 

selector switch to RECORD PHOTO and pressing 
the PHASE button. The remainder of this para- 

graph describes functioning of the facsimile receiver 
circuits during the phasing operation. 

a. PHASE Swirtcu. The receiver phasing circuit 
(fig. 69) is operative only when the PHASE switch 
is pressed. Pressing this switch makes the following 

circuit changes: 

(1) Removes the phasing magnet from the 

cathode circuit of V4, halting the flow of holding 
current through the magnet. The magnet armature 

then engages the stop arm on the clutch, causing 

the receiving drum to rotate slower than the trans- 
mitting drum. 

(2) Substitutes R40 in the cathode circuit of V4 
to compensate for the removal of the phasing mag- 
net (par. 88). 

(3) Disconnects the short circuit across R36 in 
the grid circuit of V4, providing increased drive 

to V4 (par. 88). 

(4) Disconnects the short circuit across R72, 
coupling stage V14 into stage V15. 

b. EvectricaL Circuit. The phasing pulse re- 

ceived over the facsimile circuit is amplified by 
stages V10, V11, V12, and V14 of the receiving 
transceiver and is rectified by the combination of 
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tube V14 and the recorder lamp (figs. 147, 148, and 
149). The 1,800-cycle component is removed by a 

filter in the input circuit of V15. This tube ampli- 

fies the pulse, which is applied to the input of the 

thyratron, V16. Each pulse causes V1 to arc, pulling 

the armature to the phasing magnet and releasing 
the primary clutch stop arm. The transmitter sends 

the phasing pulse just as the stop arm on the trans- 

mitting machine is passing the phasing magnet. 

Since the receiving stop arm is released by the 

phasing pulse at this same instant, the transmitting 

and receiving transceivers are phased. 
c. Putse AMPLIFIER (V15). Stage V15 uses 

Tube JAN-7L7 (fig. 69) as a pulse voltage amplifier 
in an inverted circuit. When the PHASE button 
is pressed, the pulse voltage developed across R72, 

cathode resistor of V14, is applied between cathode 
and grid of V15. The cathode is at signal input 

potential and the grid is at ground potential for 
signal input. The phasing pulse (a sudden decrease 
or increase in the 1,800-cycle signal) is smoothed 
into a d-c pulse by the filter action of a 50-mf 
capacitor C45 across R72, C46 between cathode 

and grid, and C47 between plate and ground. R47 
serves as the grid resistor. Screen current is fed 

through screen dropping resistor R75 which is by- 

TO CATHODE 
MOTOR AMPLIFIER 
INPUT STAGE V4 

TO CATHODE RECORD 

OUTPUT TUBE (8) VI4.STAGE 

passed by C48. The d-c pulse developed across plate 
load resistor R76 is coupled to the grid of V16 
through coupling capacitor C49. Both plate and 
screen are supplied regulated B+ voltage. See fig- 

ures 97, 98, and 99 for waveforms. 

d. TRIGGER TuBE (V16). V16 is a gas-filled thy- 
ratron Tube JAN-884 (fig. 70), connected in such 
a way that each phasing pulse applied to its grid : 

causes the tube to are and energize the phasing 

magnet. When the PHASE button on the trans- 

ceiver is pressed, the normal holding current from 
the cathode circuit of tube V4 is removed, permit- 

ting the magnet armature to engage the stop arm 

on the primary clutch. V16 has a positive potential 
of 250 volts applied directly to its plate from the 
regulated B-++ supply. In the absence of a phasing 

pulse, the cathode is approximately 57 volts positive 
with respect to ground, being tapped onto the volt- 

age divider composed of R17 and R78 across the 
regulated B+ supply. Since the tube grid is at 
ground potential, there being no voltage drop across 
grid resistor R77, the grid is effectively negative 
with respect to the positive cathode and the tube is 
nonconductive. Capacitor C50 is charged 57 volts 
positive, for it and the phasing magnet coil in series 
are across the cathode resistor R78. When a phasing 
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Figure 69, Pulse amplifier, 
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Figure 70. Trigger tube. 

pulse on the grid of V16 causes the tube to arc, the 
voltage drop across the tube, and also across R17, 

is suddenly reduced to 16 volts, the characteristic 
voltage drop across this tube when it arcs. The 
cathode potential then suddenly becomes 234 volts, 
increasing approximately 177 volts in a positive 
direction. This sudden change in potential across 

C50 causes sufficient electron flow through the phas- 
ing magnet to attract the armature and release the 
stop arm on the clutch; but as soon as the charge 

on capacitor C50 is equalized by the current flow 
through the phasing magnet, the impedance of the 
cathode circuit again’ becomes very high, with R78 
serving as a current-limiting resistor and the tube 
arc is extinguished. The negative grid of the tube 

then resumes control, keeping the tube noncon- 
ductive and the phasing magnet unenergized until 
the next phasing pulse arrives. C49 and R77 con- 
stitute a differentiating circuit, serving to sharpen 

the peak of the useful positive pulse. 
(1) Phasing error. Actually the phasing pulses 

are transmitted at slightly different times when 
transmitting for negative reception and when trans- 

mitting for positive reception. When transmitting 
for positive reception (maximum signal on black), 

a positive voltage large enough to make V16 arc is 
developed immediately after scanning of the phasing 

spot. This is at the instant when the scanning 

changes from the white of the phasing spot (mini- 
mum signal) to the black of the phasing ring 
(maximum signal). However, when transmitting for 

negative reception (maximum signal on white), the 

necessary positive voltage pulse is developed at the 

very beginning of the scanning of the phasing spot. 

This is at the instant when the scanning changes 
from the black of the phasing ring (minimum sig- 

nal) to the white of the phasing spot (maximum 
signal). Therefore, the exact phasing point of posi- 
tive recording is displaced from the exact phasing 
point for negative recording by the length of che 

phasing pulse (length of the phasing spot on che 

phasing ring). 

(2) Correction of error. To divide this error 
evenly, the dog trip arm is so positioned that it 

splits the two pulses (positive and negative) evenly 

on each side of center, The error then is so small 
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on both positive and negative transmissions that no 
appreciable portion of the picture is obscured by 

the image of the clamp bar. 

e. CLutcH OPERATION. When the PHASE button 
is pressed and before a phasing pulse arrives, the 
holding current normally applied to the phasing 

magnet from the cathode circuit of V4 is removed 

and the phasing magnet armature is released and 
stops the travel of the stop arm (fig. 71) which is 
friction-driven by the motor through the primary 

clutch. The stop arm, on which the phasing opera- 

tion actually is performed, normally drives the dog 
trip arm which causes the drum to rotate. However, 
once the PHASE button is pressed and the stop arm 

is held stationary by the phasing magnet armature, 
the drum is driven at a slower rate by action of the 
secondary clutch which permits intermittent  slip- 

page. During a part of each revolution the drum is 

Figure 71. Clutch assembly at start of phasing operation; 
stop arm engaged by phase magnet armature, dog latch 
engaged with secondary clutch ring. 
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driven by the secondary clutch, the drive being 
active only when the dog latch is engaged in the 

secondary clutch ring. But during the rest of each 

Figure 72. Clutch assembly during phasing operation; stot 

arm engaged by phase magnet armature, dog latch re- 

leased from secondary clutch ring. 

Figure 73. Clutch assembly at completion of phasing 
operation; stop arm released from phase magnet armature 
and driving dog trip arm. 



revolution, a cam operating on the dog latch dis- 
engages the dog latch from the secondary clutch 
ring, permitting the slippage (fig. 72). When a 
phasing pulse from the transmitting station ener- 

gizes the phasing magnet, the phasing magnet 

armature is drawn to the magnet, the travel of the 
stop arm is no longer impeded, and the primary 
clutch resumes rotation. The first phasing pulse 

may serve to phase the stop arm to the transmitting 

drum correctly, although several are allowed. Once 
the correct phasing is established, additional phasing 

pulses pull the phasing magnet armature out of the 

way just as the stop arm approaches it on each 
revolution. The PHASE button then can be released. 

However, the entire phasing operation is not com- 

plete until the stop arm actually engages the dog 
trip arm (fig. 73). Only then is the receiving drum 

itself, as well as the stop arm, phased to the trans- 
mitting drum. For this reason the operator must 

allow a few extra revolutions for the stop arm to 
catch up with the dog trip arm and transfer the 
drum drive from the secondary clutch to the 
primary clutch before assuming that phasing is 
complete. 

93. Rectifier Power Unit PP—86(*)/TXC-1 

The rectifier power unit (figs. 144 and 145) serves 
three purposes: 

a. Provides unregulated B+ d-c voltage at 450 
volts and filament voltage at 6.3 volts for operation 
of the transceiver, from a normal source of 115 

volts, 60 cycles ac. 

b. Provides voltage for starting the synchronous 
motor, 9 volts at 60 cycles ac for the motors in 
Facsimile Transceivers TT—1/TXC-1 and TT-1A/ 

TXC-1, and 115 volts at 60 cycles ac for the motor 

in Facsimile Transceiver TT-1B/TXC-1. 

c. Provides closely regulated voltage for the 
exciter lamp, 6 volts at 1,800 cycles, from a 1,800- 

cycle signal supplied by the fork oscillator unit. 

94. Rectifier Power Supply (V22) 

The rectifier power supply (fig. 74), located 
physically within Rectifier Power Unit PP-86(*)/ 
TXC-1, furnishes 6.3 volts ac for transceiver fila- 

ments and 450 volts unregulated de for transceiver 
plate and screen circuits. The 450 volts unregulated 
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Figure 74. Rectifier power supply, part of Rectifier Power Umit PP-86/TXC-1. 

81 



dc also is the source of voltage for the voltage 
regulator located on the transceiver chassis (par. 
95), which furnishes regulated B+ voltage at 250 
volts for critical transceiver circuits. V22, Tube 

JAN-5Z3, is connected in a conventional full-wave 
rectifier circuit. Power supply transformer T11 
transforms the 115-volt a-c input on the primary 
side to high voltage for the plates of V22, 5 volts 

for the filament of V22, 6.3 volts for filaments of 

other pulses in the rectifier power unit, and 6.3 volts 

for the transceiver filaments. The starting voltage 

for the motors in Facsimile Transceivers TT-1/ 

TXC-1 and TT-1A/TXC-1 is 9 volts taken from 

one 6.3-volt winding and a portion of the second 
6.3-volt winding. The primary of T11 is fused. The 

primary circuit is completed through the ON-OFF 
switch on the transceiver operating panel. Two 
capacitors, C10 and Cll, form a high-frequency 
suppressor at the transformer input. The rectified ac 

from the cathode of V22 is filtered by swinging 

input choke T12, choke T13, and filter capacitors 

C12, C13, and C14. In Rectifier Power Unit PP-86/ 

TXC-1, filter capacitor C13 is in parallel with the 
output filter capacitor C13 (figs. 74 and 144). In 
Rectifier Power Unit PP-86A/TXC-1, C13 is in 

parallel with the first filter capacitor C12 (fig. 145). 

95. B+ Voltage Regulators (V7, V8, V9, V25) 

The B+ voltage regulator, located in Facsimile 
Transceiver TT-1(*)/TXC-1 (figs. 147, 148, and 

fO PLATE OF 
CONTROL TUBE V9 

V7 
JAN -765 
VOLTAGE 

REGULATOR 

OUTPUT 

149), drops the 450-volt d-c input from the rectifier 
power unit to regulated B+ voltage at 250 volts for 

critical transceiver circuits. 

a, V7 and V8 (fig. 75), Tubes JAN-7C5, two 
triode-connected voltage regulator output tubes, are 

connected in parallel with their plates at 450-volt 
potential and their cathodes at 250-volt potential. 
In this way their plate-cathode impedance forms a 
variable series dropping resistor to drop the 450 

volts to 250 volts. The value of this dropping resis- 

tor is automatically varied by varying grid bias of 
the tubes to provide a constant output voltage. V9, 
Tube JAN-/L/7, a pentode control voltage amplifier 
tube, amplifies voltage changes in the 250-volt supply 
and controls the grids of regulator tubes V7 and V8. 

The gaseous voltage regulator tube V25 in the 
cathode circuit of V9 provides a constant voltage 

drop (approximately 70 volts), serving as a reference 

level for stabilizing the 250-volt output. This tube 
is type R1160A or Tube JAN-1B46 in Facsimile 

Transceivers TT-1/TXC-1 and TT-1A/TXC-l 

and type 5651 in Facsimile Transceiver TT-1B/ 
TXC-1. The output voltage may be stabilized any- 
where between 240 and 255 volts, but once estab- 

lished, it will not vary more than 2 volts under 
normal operating conditions. 

b. To understand the functioning of the circuit 
in Facsimile Transceivers TT-1/TXC-1 and TT- 

1A/TXC-1, assume that the 250-volt output of the 

regulator suddenly changes to some higher voltage. 

B+ 
(UNREGULATED) 

V8 
JAN=7C5 
VOLTAGE 
REGULATOR 
OUTPUT 

TO REGULATED B+ 
LOAD (RB+) 

TL 735575 
Figure 75. Voltage regulator output stage, RB+ circuit. 
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AMPLIFIER 
v9 
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TO GRIDS OF 
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VOLTAGE 

REGULATOR 
v25 
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5OM 

(UNREGULATED) 
TL 73871S 

Figure 77. Control voltage amplifier, RB+ circuit, 

Facsimile Transceiver TT-1B/TXC-1. 

1 C55 
1.0 

The grid bias on tube V9 (fig. 76) is the difference 
n potential between the cathode and the grid of the 

ube. In this circuit that potential difference consists 

»f the difference between the voltage drop across 

V25 and the voltage drop across the parallel com- 
» 

Bt 
(UNREGULATED) 

TL73558S 

Control voltage amplifier, RB+ circuit, Facsimile Transceivers TT-1/TXC-1 and TT-1A/TXC-1. 

bination, R90 and R9OA. This combination is part 
of the voltage-divider circuit which also includes 
R89 and is across the regulated 250-volt output. But 
the voltage drop across R90 and R90A is opposite 

in polarity to that across V25 when the cathode- 
grid circuit is considered. The voltage drop across 

R90 and R90A changes approximately one-third as 

much as the voltage of the 250-volt supply. The 
drop across V25 is constant. Normally the bias on 
V9 is about —3 volts. When the output voltage rises 
slightly above 250 volts, the bias on tube V9 in- 
creases in a positive direction. More positive grid 
voltage causes V9 to conduct more current, pro- 
ducing a greater voltage drop across its plate load 
resistor R87. The voltage change at the plate of 

V9 is in a negative direction, and greater in magni- 
tude than the voltage change in a positive direction 
on the grid. This increased negative voltage at the 
plate of V9 is directly applied to the grids of V7 
and V8, causing their plate-cathode impedance to 
increase. This increase in impedance drops the regu- 
lated output voltage back to a normal 250 volts. 
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Figure 78. First lamp amplifier, exciter lamp supply. 

c. R86 is the V9 screen resistor and is bypassed 
to ground by C56 to prevent oscillation. R9OA is in 
parallel with R90, and its value may be changed to 
adjust the value of the regulated output voltage. 
C57 bypasses R89 as a smoothing filter capacitor. 

C55 serves as a smoothing filter capacitor across 
the 450-volt input to the voltage regulator. R&8 
serves to supply sufficient current to V25 to keep 

it operating in its normal range. 

d. The B+ voltage regulator circuit in Facsimile 
Transceiver TT-1B/TXC-1 operates in the same 
manner as that described above. However, potenti- 

ometer R96 has been inserted into the grid circuit 
of stage V9 (fig. 77) to permit easy control of the 
output voltage and to eliminate the necessity of 

shunting R90 with R9OA to obtain the correct volt- 

age. This potentiometer, R96, is located on the 
regulated B-++ voltmeter M3, which also is a compo- 
nent only of Facsimile Transceiver TT-1B/TXC-1. 
The value of R88 has been modified so that it still 
provides minimum stabilization current for the 
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reference voltage regulator tube V25, which in this 
model of equipment is type 5651. 

96. Exciter Lamp Supply (V17, V18, V19, V20, 
V 210723) 

The exciter lamp supply, located in Rectifier Power 

Unit PP-86(*)/TXC-1 (figs. 47, 144, and 145), 
receives a constant-frequency input signal of 1,800 

cycles from the fork oscillator unit, amplifies and 

regulates it, and supplies the exciter lamp with a 

1,800-cycle signal which remains steady at 6-volt 
amplitude. The voltage must be well regulated, for 
the exciter lamp must maintain constant brilliancy 

since it serves as the source of light which is re- 
flected from the facsimile copy to the photocell 
during transmission of a picture. The exciter lamp 
is illuminated only when the selector switch is in 
the TRANSMIT or SET RANGE position. Input 

voltage is applied to V17, which amplifies the signal 
and applies it to one section of V18 which serves 

as the driver for the push-pull class AB, tubes V19 
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Figure 79. Lamp driver and voltage regulator rectifier, exciter lamp supply. 
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and V20. The output of these tubes is applied to 

the lamp through one secondary on T15, and to the 
control voltage amplifier, V21, through the other 

secondary. V21 varies the amplification of tube 
V17 in an automatic voltage control circuit. 

a. First Lamp AmpviFier (V17). The 1,800- 
cycle signal from the motor amplifier buffer (half 

of tube V3) in the fork oscillator unit is applied to 

the injection grid of V17, Tube JAN-7S7, through 
pin 9 of the power supply plug, coupling capacitor 

C2, and the voltage-divider circuit composed of re- 

sistors R1 and R2 (fig. 78). The grid is bypassed 
to ground by Cl to suppress high frequencies. R6 
is the unbypassed cathode resistor. The control volt- 

age to regulate the amplification of V17 is coupled 

from the control voltage amplifier, V21, directly to 
the control grid of tube V17. C7 is a smoothing 
capacitor for the control voltage. Unregulated B+ 
voltage is supplied to the screen of V17 through 

resistor R3, which is bypassed to ground by C3, 

and to the plate through plate load resistor R4. The 
amplified 1,800-cycle voltage developed across R4 is 
applied through coupling capacitor C4 to the grid 

(pin 4) of the first triode section of V18. 

b. Lamp Driver (V18). The grid of the lamp 
driver section of V18, Tube JAN-7N7, is driven 

by the voltage from V17 which is applied across 

V23 
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grid resistor R5 (fig. 79). C5 serves as a high- 

frequency suppressor. This section of V18 is biased 

by flow of plate current through cathode resistor R7, 

which is bypassed by C6. The primary or trans- 

former T14 is the plate load. 

c. Lamp Output AmpLiriers (V19 and V20). 
Voltage developed across the secondary of driver 

transformer T14 drives the grids of push-pull class 

AB, tubes V19 and V20, which are Tubes JAN- 

7C5 (fig. 80). This is a power output stage, biased 
by cathode resistor R16. Screen voltage is applied 
directly from the regulated B+ 250-volt supply 

through pin 10 of the power plug when the selector 

switch is in TRANSIT or SET RANGE position. 
However, on other settings of the selector switch 

the screens are not energized,’and there is no output. 
The output transformer T15 has two secondaries, 
one feeding the exciter lamp and the other driving 
the control voltage amplifier stage V21. 

d. Exciter Lamp. The exciter lamp is a 6-volt 
lamp drawing approximately 2.75 amperes of cur- 

rent. It has an incandescent filament which emits 

steady light because of the well-regulated supply. 
While 1,800-cycle voltage is applied, thermal inertia 

of the heavy filament is high and a 3,600-cycle light 

ripple is present but does not affect operation in 
any way. 
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Figure &1. Control voltage amplifier, exciter lamp supply, Rectifier Power Unit PP-86/TXC-1. 
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Figure 82. Control voltage amplifier, exciter lamp supply, 

Rectifier Power Unit PP-86A/TXC-1. 

é. VOLTAGE REGULATOR REcTIFIER (V18). Sec- 
ondary No. 1 of transformer T15 and the second 

half of V18, Tube JAN-7N7 (fig. 79), form a d-c 
power supply for the control voltage amplifier V21. 
Plate and grid of the second section of V18 are 
tied together and form a diode used as a half-wave 
rectifier on the 1,800-cycle signal. The grounded 

cathode is the positive terminal of this power supply. 
C9 is across secondary No. 1 of T15 to suppress 
high peak voltages. 

f. ControL VoLtTace AmpLiFIeR (V21, V23). 
Negative voltage for the operation of V21, Tube 
JAN-7L7, control voltage amplifier, is applied to 
the cathode through filter dropping resistor R8 and 
the gaseous voltage regulator tube V23 (figs. 81 

and 82). The plate of V21 is positive with respect 
to the cathode, for it is connected to ground, the 

positive side of the voltage source, through plate 
resistor R11. R12 is the screen resistor. A voltage 

dividing network in the grid circuit is composed of 
resistors R9, R15, and R14. R15 is variable to pro- 
vide adjustment of the regulated output voltage. 
Any variations in the voltage are amplified by tube 
V21 and applied through resistor R10 direct to the 
grid of the first lamp amplifier V17. If the voltage 
becomes higher than normal, the output at secondary 

No. 1 of T15 will increase, and the rectified supply 
voltage for stage V21 will increase. The bias on V21 
is the voltage developed between cathode and grid, 
across V23, resistor R9, and that portion of R15 
between R9 and the slider on R15. But the voltage 
across V23 (about 70 volts) is opposite to that 
across the resistors. Consequently the true bias on 
V21 is the difference between the voltage developed 
across V23 and that developed across R9 and a 

portion of R15. When the supply voltage increases, 
some 70 percent of the increase is developed across 

R9 and the portion of R15 and is applied as bias 
in a positive direction to the grid of V21. The 
reference voltage across V23, of course, remains 

constant. Hence V21 becomes more conductive, the 

drop across its plate load resistor R11 increases, and 

the bias applied to the control grid of V17 becomes 

more negative. This reduces amplification of stage 

V17 and brings the output voltage down to normal. 

In Rectifier Power Unit PP-86/TXC-1 tube V23 is 

type R1160 or Tube JAN-1B47 (fig. 81). In Rec- 
tifier Power Unit PP-86A/TXC-1 tube V23 is type 

5651, which requires a different value of R13 to 
provide minimum stabilization current for the tube 

and a different value of R9 (fig. 82). 

97. Talk-Back Circuit 

The talk-back circuit, which is found only on Fac- 

simile Transceivers TT-1A/TXC-1 and TT-1B/ 

TXC-1, is controlled by the STANDBY-MON- 
TALK switch on the front panel. The circuit is 
operative only when the selector switch is at 
STAND BY. When the STANDBY-MON-TALK 
switch is in the TALK position, the loudspeaker 
becomes a magnetic microphone and transforms 
speech sound waves into electrical currents which 

are transferred to the line through the speaker 

transformer, amplifier stages V10, V11, and V12, 

and the output transformer T2 (fig. 48). For 
reception of voice signals with the switch in either 
the STAND BY or MON position, the signal from 
the line is fed through input transformer T7, the 
GAIN control, amplifier stages V10, V11, and V12, 
and through the speaker transformer to the speaker. 

The STANDBY-MON-TALK switch (figs. 148 
and 149) makes the following circuit connections: 

a. STAND BY. (1) The LINE binding posts are 
connected to the primary of input transformer T7. 

(2) The LINE JACK is connected to the second- 
ary of input transformer T7. 

(3) The slider on the receiving GAIN control 
R60 connects through R50 to the grid of the first 
signal amplifier V10. 

(4) V10 feeds V11, V11 feeds V12, and the 

output of V12 through transformer T2 (secondary 

No. 1) is connected to the speaker transformer. 

(5) The 1,800-cycle signal from the fork oscilla- 
tor unit to the motor amplifier circuit is grounded 
through the exciter lamp and filament transformers, 
and the synchronous motor does not operate. 

b. MON (MonrtTor Position). In this position 
of the switch the same connections are completed 
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as in the STAND BY position except that the 1,800- 

cycle supply to the motor amplifier circuit is not 

grounded, and the motor can operate. 

c. TALK. (1) The LINE binding posts are dis- 

connected from input transformer T7 and connected 

to output transformer T2 (secondary No. 2) 

through 300-ohm dropping resistors R84 and R85. 

(2) The LINE JACK is disconnected from input 
transformer T7 and connected to output trans- 

former T2 (secondary No. 1). 

(3) The receiving GAIN control R60 is discon- 
nected from the first signal amplifier V10. There is 
no gain control in the talking end of the talk-back 

circuit. 

(4) The loudspeaker serves as a microphone and 
is connected through the speaker transformer to the 

grid of the first signal amplifier V10. 

(5) V10- feeds V11, V11- feeds V12, and the 

output of V12 through transformer T2 is connected 

to the LINE JACK (T2, secondary No. 1) and 
through 300-ohm resistors R84 and R85 to the 

LINE binding posts (T2, secondary No. 2). 

(6) The 1,800-cycle signal from the fork unit is 
supplied to the motor amplifier circuit, and the 

motor can operate. 

(7) The push-to-talk relay control circuit on the 
CARBON MIKE jack is closed to put the trans- 
mitter on the air when a radio circuit is used. 

(8) R98 (in Facsimile Transceiver TT-1B/ 
TXC-1 only) is disconnected as a shunt across 
R92 and is shunted across the LINE JACK ter- 
minals. : 

Section XII. TROUBLE SHOOTING 

98. General Trouble-Shooting Information 

No matter how well equipment is designed and 
manufactured, faults occur in service. When such 

faults occur, the repairman must locate and correct 

them as rapidly as possible. This section contains 
general information to aid personnel engaged in 

trouble shooting. 

a. TROUBLE-SHOOTING Data. Take advantage of 
the material supplied in this technical manual. Con- 

sult the block diagrams, partial and complete sche- 
matic diagrams, wiring diagrams, signal tracing 

charts, voltage and resistance charts, and the draw- 

ings and photographs showing location of parts. 
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b. TrouBLE-SHOOTING STEPS. The first step in 

servicing defective equipment is to sectionalize the 
fault. Sectionalizing means tracing the fault to the 

particular component or circuit responsible for ab- 
normal operation. The second step is to localize the 

fault. Localization means tracing the fault to the 
particular part responsible for defective operation. 
Some faults such as burned-out resistors, arcing, 
and shorted transformers can be located by sight, 
smell, and hearing. The majority of faults, however, 

must be located by checking voltage and resistance. 

(1) Sectionalizing trouble. Information on sec- 
tionalizing trouble is found in paragraph 101. 

(2) Locahzing trouble. Information on localizing 

trouble is found in the remainder of the paragraphs 

in this section. 

c. Precautions Acainst HicH VottacE. Pre- 
cautions must be followed when measuring voltages 

above a few hundred volts. High voltages are danger- 

ous and may prove fatal. When voltages to be 

measured are higher than 200 to 300 volts, proceed 
as follows: 

(1) Turn off the power. 

(2) Select the proper meter range for the meas- 
urement. 

CS TUBE LIFTER TOO; 

TL 10104: 

| aaa: 
CL ZZ 

Figure 83. Use of tube lifter, 



(3) Connect the meter test leads to the points 

on the equipment where the voltage is to be meas- 

ured. 

(4) Step away from the voltmeter and leads, turn 

on the power, and note the reading on the volt- 

meter. Do not touch any part of the voltmeter or 

the leads while the power is turned on. 

(5) When the test has been completed, turn off 
the power before removing the connections. 

99. Initial Procedures 

a. Inspection and repair of facsimile equipment 

must be done only by qualified personnel under 

100. Tools, Testing, and Cleaning Equipment 

favorable conditions. The technician responsible for 

the work must thoroughly study this manual. 

b. Secure the equipment listed in the next para- 
graph. Final tests must be made with photographic 

transmissions and receptions. This necessitates the 

use of a darkroom. 

c. Before making operational tests, examine the 

equipment for obvious defects such as— 
(1) Tubes out of sockets. 

(2) Tubes loose in sockets. 
(3) Broken exciter lamp. 

(4) Damage to lead screw. 

(5) Blown rectifier power supply fuse. 
(6) Blown motor fuse (Facsimile Transceivers 

PPH1A/TXCLP and TT-1B/TXC-1¥ only): 

a. Test sets and equipment required for shooting trouble are listed below. 

Item Description 

atnode-ray OSCiIlOSCOPe J... ccsesvceses caer Tube size: 5- or 3-inch. Oscilloscope TS-239/UP. 

BReSERITICLC SMe ee eesti lan ed oe eres Ranges: 0 to 250 ma dc; 0 to 250 and 0 to 1,000 volts dc; 0 to +30 db, 

1,800 cps; 0 to 50, 0 to 250, and 0 to 1,000 volts at 1,800 cps. Test 

Set I-176. 

WActitm-tubenvioltmeten tase eee seceos selec Range: 0.00025 to 100 volts. Input impedance: 500,000 ohms. Electronic 

Multimeter ME-6/U (Ballantine Model 300) with multiplier. 

PNOGIONSICNalacCeneralonann. cites caten meine Capable of output at 1,800 cps. Oscillator I-15]. 

TSIGEQSE CAS shee ROR ee OEE ee High-resistance, magnetic type. Headset HS-30 and Cord CD-605. 

a C1OBE COCLVON 1 Le oa rauiats Sia 6 815.04 ad eo cd Sue SER Capable of receiving WWV, Washington, D. C., on 2.5, 5, 10, 15, 20, 25, 

30, or 35 mc. Radio Set SCR-704. 

eaccimile reqiipiaieit ie ecio srs Aesles ste cwelewe os Facsimile Set AN/TXC-1(*) known to be in good operating condition. 

IPoycapearanol ave, egeryojeateiate sa Aw cacundoadooabe aan Photographic equipment PH-549/TXC-1. 

Mark-roompecquipmenit ss eek eee aoe note Darkroom equipped with Lamp PH-207—A, Safelight PH-364, series OA 

Wratten filter, and 25-watt frosted bulb for use in safelight. 

b. Tools and equipment required for alinement and adjustment are listed below. 

Signal Corps 

Item stock No. 

EXBIICISR SCIEN aint ome sat Silat oe 4. ce eaeies sok ee 4T 138-58 

SER i ANG RIE Ee ER OA EE 6R16013 

DOME AINE teh 20 1k ee oat easing Gets ote 6 6R7442 

OTRAS, “CIS WES HO Se 8 sive MeO a cr Rea ee ioe 6R4603 

aero Rt COMs Sate distr: das ss oc oe Series wears 6R4626 

Tr AEUSet meen oe hi oar Sots hee Si di g.a a Byard oes eicioiais 6049710 

FAMED UNCIVMS cary wate cence sate aacelotas ein seater es 6R7503 

Re SELMA eth RET oiesic ae a ahs cs oS oieianste gs Selon te 6M413 

CAEN LR Tao era ata Ra ae Tee ae 6Z1989 

ar riraikcement teeta: ees. eae ces seins 6G187 

Pr PIE VETS MO LASS Certs eres aisieass traleisis 2's ale 62Z6924-9 

OIVETIEN EY = C LCATIn Oe COL) ) droves eaters sieahas steer racieale lesions 

MCIMDUESSECE Alturas eters inc o's.ode Se aia'nls ws seit eesctesea bab tiene ake 

Description 

Measures up to 32 ounces. 

6 inches long, ™%-inch blade. 

Replacement for tube lifter shown in figure 83. 

Diagonal pliers, 6 inches long. 

Long-nose pliers, 3%4-inch nose. 

10 ounces. 

0.05-inch diameter. 

Rubber. 
Lint-free. 

4- to 10-power.. 

Federal specification P-S-661-A, QM issue, 

Pressure: 40 to 80 pounds. 
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101. Sectionalizing Trouble 

The table below lists in sequence of probable occurrence a number of common troubles which may be 

encountered when making a test run. 

Trouble Cause Trouble 

a. Motor. (2) Low output in 

(Lye Fails> to. ctarte; . «cs ser (1) Brushes’ not making TRANSMIT 

contact (except in position. 

TTELB /AEXG=)). 

START switch con- (3) Insufficient contrast 

(2) Fails to synchronize... 

(3) Stops after synchro- 

nizing, during phas- 

ing, or during oper- 

ation. 

b. Signal amplifier. 

(1) No output 

90 

Cc 

(2) 

(3 
VS 

tacts dirty. 

No start voltage. 

Jones plug loose. 

Bearings frozen. 

Rotor hitting stator. 

Phase magnet not re- 

leasing clutch. 

Start magnet resistor 

R39 open (except in 

TT-1B/TXC-1). 

Flexible brush leads 

broken (except in 

TT-1B/TXC-1). 

Motor fuse burned out 

(except in TT-1l/ 

TXC-1). 

Phase magnet not re- 

leasing clutch. 

No a-c signal from mo- 

tor amplifier. 

MOTOR JACK con- 

tacts dirty. 

START - switch 

tacts dirty. 

Drum load excessive. 

Synchronous rotor too 

loose or too tight on 

shaft. 

con- 

Clutch too light. 
Tubes V5 and V6 weak. 

Drum load excessive. 

Motor defective. 
Low a-c signal from 

motor amplifier. 

Dog latch binding. 

No input from photo- 

cle Decireuite in 

TRANSMIT posi- 

tion. 

No input from line in 

RECORD position. 

Tubes defective. 

Transmitter optical sys- 

tem grounded to case, 

short circuiting R51. 

GAIN control defective. 

No plate voltage. 

in TRANSMIT 

position. 

(4) Low output in 

RECORD position. 

c. Exciter lamp. 

(1) No light 

(2) Insufficient or flicker- 

ing light. 

d. Recorded copy. 

(1) Uniform skew coer eae 

(2) Nonuniform skew or 

jumps in phasing. 

(3) Light and dark col- 

umns lengthwise on 

background of pic- 

ture. 

(4) Wavy lines crosswise 

in background of 

picture, about 74 inch 

apart. 

Cause 

(2) Output load excessive. 

Tubes defective. 

(3) Exciter lamp inprop- 

erly alined. 

Dirty lens in optical 

system. 

Low voltage across ex- 

citer lamp. 

. Defective photocell (es- 

pecially if subjected to 

high humidity). 

R42 improperly alined. 

(4) Low input. 

Tubes defective, 

(1) Lamp burned out, 

Socket corroded, 

Tubes defective. 

Jones plug loose. 

Transformer T15 de- 

fective. 

No input signal to V17. 

(2) Socket corroded. 
V23 or other tube de- 

fective. 

Low input. 

Jones plug loose. 

(1) Fork oscillator unit im- 

properly adjusted or 

defective. 

Clutch slipping. 

(2) Clutch slipping. 

Obstacle touching 

drum. 

Lead screw dirty. 

(3) Stray coupling into re- 

ceiver causing fork 

beat. 

(4) 60-cycle hum pick-up 

through coupling coil. 

Power supply unit too 

close to transceiver. 

Line pick-up from pow- 

er line. 



Trouble 

(5) Random light and 

dark streaks 

throughout picture. 

(6) Reversal 

tones, 

of picture 

(7) Elemental area rec- 

tangles overlapping 

one another. 

(CS) = Pizzy-areas 5.4 secre 

(9) Poor contrast on re- 

ceived copy. 

Cause 

(5) Voltage regulator un- 

stable. 

Recorder lamp level 

changing. 

Flaw in lead screw. 

(6) CONTRAST control 

on transmitter set im- 

properly. 

(7) Spot size too large or 

too small because ob- 

jective lens of record- 

ing optical system is 

misalined. 

(8) Copy not tightly wrap- 
ped around drum. 

(9) CONTRAST control 

improperly set at 

transmitter. 

Received copy improp- 

Trouble 

(10) Fogged photographic 

reception. 

(11) Final photographic 

copy too light, even 

with paper develop- 

ment. 

(12) Background and fuzzi- 

ness on direct 

recordings; poor 

contrast. 

(13) Mottled reception on 

direct recordings, or 

Cause 

(10) Photographic medium 

ruined by heat or 

light. 

Developer too cold. 

(11) Recorder lamp defec- 

tive, 

(12) Bias too low. on V13. 

Increase size of cath- 

ode resistance in 500- 

ohm steps. 

(13) Stylus needle pressure 

too low. erly developed 

Developer too old or 

too cold. 

102. Voltage and Resistance Measurements 

Follow the voltage and resistance charts (figs. 84 
through 94) when localizing trouble. Make readings 
with the meter connected between chassis and the 

indicated socket lug or component lug. Make all 

voltage tests with the tubes in place, the power 

ON-OFF switch at the ON position and, unless 
otherwise noted on the chart, with an input signal 

sufficient to cause a reading of +2 on the db meter. 

For d-c voltage measurements use a 1,000 ohms per 
voltmeter and for a-c signal measurements use a 

vacuum-tube voltmeter, unless otherwise noted. Line 

voltage should be 115 volts; if it is higher or lower, 

make allowances in measuring voltages affected by 

intermittent recep- 

tion. 

line voltage. For resistance tests, disconnect the 
power cord from the a-c line and remove the tubes. 

Make all tests from the bottom of the chassis. 

a. Only the following circuits are affected by 

higher or lower line voltages within normal limits: 
filaments; unregulated B+; V14 stage when selector 

switch is at RECORD DIRECT; regulator stages 

V7, V8, V9, and V21; start motor; start coil; and 

motor amplifier stages V4, V5, and V6. 

b. The motor amplifier is somewhat self-regulating 

so that the motor current varies little over a wide 
range of line voltages. The effect of the line voltage 
on this circuit is complex; in some cases the motor 

current or voltage increases as the line voltage 

decreases. 
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VI2-A- TRANSMIT, SET RANGE, RECORD PHOTO-215 VOC, 65V Vu 
B-STAND BY, RECORD DIRECT-OV 

VI3Z-~A- RECORD DIRECT- 215 VDC . 
: - OV 
hie Gee VIS5-+-PHASE BUTTON IN-+2DB SIGNAL 

O- PHASE BUTTON IN, NO SIGNAL 
OTHER READINGS WITH PHASE BUTTON IN OR OUT 
AND +2DB SIGNAL 

a | 

30 VDC + 25 VDC + 
8 VDC D 7 voc O 

~~ 

=) 

ai: 
“es 

VIO > 

JAN—7C7 

t+ 
ro) 

«~ © 

>t 
a 
me, 

990 Ct) w 
a ene Vii O 

oo) JAN-7L7 at 
) 2.5 VDC F2 

= 
) 

~ 
2 

ms 
VI4-A- RECORD PHOTO-125 VDG,20V Wu AT +2DB. =a 

B- RECORD DIRECT-550 VDC, 40 V Wu AT +2DB >> 
C- TRANSMIT—O V a 
D- RECORD PHOTO-26V Ww AT +2DB ae 
E-RECORD PHOTO-PHASE BUTTON IN-85 VDC AT +2DB 
F-PHASE BUTTON NORMAL —OV 

oO 
~N 
-K 
oO 
w 
O 
az 

T6 2 
| 

z 
<q 

NOTE: si 
MEASUREMENTS TAKEN ON VACUUM 
TUBE VOLTMETER 
% AS MEASURED ON 1,000 V SCALE 
M=60CPS 
NU =1800 CPS | 

TL 735748 
Figure 84. Voltage measurement chart, stages V10-V16, Facsimile Transceiver TT-1/TXC-L 

and TT-1A/TXC-1. 
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NOTES” 
INPUT .003 V°UU 
GAIN DIAL AT 100, +2 DB ON SET METER 

ALL READINGS TAKEN AT 115 V LINE 

ALL READINGS TAKEN FROM TUBE SOCKET 
PINS TO CHASSIS GROUND 

V=15 

O PHASE BUTTON IN + 2 DB SIGNAL 
A PHASE BUTTON IN NO SIGNAL 
OTHER READINGS WiTH PHASE BUTTON IN OR OUT 

V-10 
JAN-7C7 

OV 2 VDC 

MTVU 
40 VDC X 40 VDC _ xX 

Vei2 
A- RECORD DIRECT O VDC 
B- ALL OTHER POSITIONS 235 VDC *¥ 

Vai) 
JAN-7L7 

035 VV 1.5 VOC 

40 VDC X 60 VDC X 

V-13 
A-RECORD DIRECT 240 VDC X 
B-ALL OTHER POSITIONS O VDC 
C- RECORD PHOTO, STANDBY, REC. DIRECT 40 VDCX 
D- TRANSMIT, SET RANGE 50 VDC X 

V-14 
A-RECORD PHOTO 175 VDC X 
B-TRANSMIT,SET RANGE, STANDBY O VDG 
C*RECORD DIRECT SIO VDC X 
E- RECORD PHOTO PHASE BUTTON IN 5 VDC 
F- PHASE BUTTON OUT O VDC 

SU READINGS TAKEN ON RECORD PHOTO 

*® AS MEASURED ON 1,000 V SCALE USING 
1000 OHMS PER VOLT METER 

AC AND SIGNAL VOLTAGES MEASURED WITH 
BALLANTINE VACUUM TUBE VOLTMETER 

y= 60% 
Uv =1800 ~ SIGNAL VOLTS 

V-15 30 vbC O : 30 voc ao 
Bvoc a. | JAN? ?Lr 7 VDC A 

40 VDC X 

WS We 
40 VVu JAN-7C5 a0 VW 

Vials 
OV JAN-7N7 se he 

V-14 : 55 VUY Bay JAN-4635 999 8 Yk 

TL 73526 S$ 

Figure 85. Voltage measurement chart, stages V10-V16, Facsimile Transceiver TT-1B/TXC-1. 
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VI2-A-TRANSMIT SET RANGE, RECORD PHOTO -75,000 0. 
B-STAND BY, RECORD DIRECT~oo SL 

VI3-A— RECORD DIRECT 75,000 
B-OTHER POSITIONS- oo 

Vi5-O- PHASE BUTTON IN, NO SIGNAL 
OTHER READINGS WITH PHASE BUTTON IN OR OUY 

TI 

oP BO 

Grew G 1,070,000. 2,070,000 
O2030 ~ 

a 

ei 
ae 
= 

ate 150 1.0 25,000 0. 

75,000 
st 
© 

~p D 

Tai 
>2 

< 
_) 

| MEG 320,000N SL 75,000 

ito) 

Vil ak 
_ =| JAN-7L7 = 

250,000 1. = 

600 | MEG 

500,000 0. °200,000 

VI4—A-RECORD PHOTO co SL 
B-RECORD DIRECT cof. 
C-TRANSMIT -co 1. 
D-RECORD PHOTO-40 1. 
E- RECORD PHOTO—PHASE BUTTON IN-1509 1.400 A B 
F- PHASE BUTTON NORMAL-0. 

JAN-7N7 

T6 

VI4 

JAN-6AC5GT/G 

TL73575S 
Figure 86. Resistance measurement chart, stages V10-V16, Facsimile Transceivers TT-1/TXC-1 

and TT-1A/TXC-1. 
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V-15 
O PHASE BUTTON IN 
OTHER READING WITH PHASE BUTTON IN OR OUT 

V-13 
A- RECORD DIRECT 65 000] 
B- ALL OTHER POSITIONS co 

Viele 

A- RECORD DIRECT o0 SL 
B- ALL OTHER POSITIONS 65 000.1. 

60 000 1 

320 000 N 

V-l2 
AB JAN-7C5 A B 

240 000.2 YAN-7L7 20000 

V-13 580 000 A. 230 000N : Oma JAN-7N7 160 000 

V-14 
A- RECORD PHOTO 85000N 
B- RECORD DIRECT of 
C- TRANSMIT o 1 
D-RECORD PHOTO 401 
E- RECORD DIRECT 40 
F- PHASE BUTTON IN 1500 
G- PHASE BUTTON OUT OSL 

ALL MEASUREMENTS TAKEN FROM TUBE SOCKET 
PINS TO CHASSIS GROUND 

V-14 
ALL MEASUREMENTS TAKEN: WITH TUBES On JAN-1635 Met Exec 
REMOVED FROM THEIR SOCKETS 

TL 735278 

Figure 87. Resistance measurement chart, stages V10-V 16, Facsimile Transceiver TT-1B/TXC-1. 
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JN oe 6V%™ V4-A-PHASE BUTTON IN-I6V UU 
B-PHASE BUTTON RELEASED /3.5V“VU 
C-STAND BY-OV 

V5-A-STAND BY-OV 

570 oo” B-OTHER POSITIONS-25V UU 

V6-A-STAND BY-OV 
B-OTHER POSITIONS -25V Wu 

26 VDC 

JAN- 6AC5GT/G 
OV 

JAN-6AC5SGT/G 
NOTE: 

% MEASUREMENTS ON 1,0COV SCALE. 
MEASUREMENTS TAKEN ON VACUUM 
TUBE VOLTMETER. 
™:=60 CPS 
Wu=1800 CP.S 

OV 

ee Tes 65 VDC 

= 

oT40 
fo) 

JAN-7N7 100 VU 
5 V0G V3 ___'60 voc 

TL 735765 

Figure 88. Voltage measurement chart, stages V1-V9, Facsimile Transceiver TT-1/TXC-1 with unsealed 

fork oscillator unit; data for stages V4-V9 also applicable to Facsimile Transceiver TT-1A/ TXC-1. 



AC VOLTS DC VOLTS 
AS MEASURED USING AS MEASURED USING 
VACUUM TUBE VOLTMETER 1,000 OHMS PER VOLT METER 

3.8 VDC OV 

S 145 VDC 
= 
~os 
ee 
N 

16 VDC OV 

is 160 VDC 
P< 
i) 

az 
a | 

= 

=) 

= 
eae 112 VDC 

=60 % NOTE: 
VWu=1800 \ SIGNAL VOLTS ALL READINGS TAKEN FROM TUBE 

SOCKET PINS TO CHASSIS GROUND 

“RESISTANCES: 

1000 On 

90 000 1. 

360 000 1. 

130 000 1 90 000 

16 000 On. 

10 OOO 

50 000 

170 000 1 

2.000 1 On 

100 O00 

310 000 1 

RESISTANCE MEASUREMENTS TAKEN 
WITH TUBES REMOVED FROM THEIR 

SOCKETS ‘ 

TL 735298 

Figure 89. Voltage and resistance measurement chart, stages V1-V3, sealed fork oscillator unit. 
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Sy 
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135 000 2 

OV On. 

ALL MEASUREMENTS TAKEN FROM TUBE SOCKET PINS TO CHASSIS GROUND 
V-4, V-5, AND V-G6 VOLTAGE READINGS TAKEN WITH 80 MA MOTOR CURRENT 
* AS MEASURED ON 1,000 V SCALE 
RESISTANCE MEASUREMENTS TAKEN WITH TUBES REMOVED FROM THEIR SOCKETS 
ALL VOLTAGE MEASUREMENTS TAKEN AT 115 V LINE 
™ = 60 %\ Uv = 1800 ~\ SIGNAL VOLTS 
AC AND_ SIGNAL VOLTAGES MEASURED WITH V-4 
BALLANTINE VACUUM TUBE VOLTMETER A- PHASE BUTTON IN 13500 

B- PHASE BUTTON OUT 10 000. 
TL 735285 

Figure 90. Voltage and resistance measurement chart, stages V4-V9, Facsimile Transceiver teh —1 BD /XC—1, 
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YAN-7C5 
vV20 

JAN-7C5 
VI9 

JAN-7N7 
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JAN-7S7 
VI7 
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420,000 0 

420900 1 

250,000 co 1 

1,000 

100,000. NC 
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TL73579S 

Figure 93. Resistance measurement chart, Rectifier Power 

100 

Unit PP-86/TXC-1, 
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BI-A 61-A 
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* 20 VDC OV 

220 VU 
490 VDC X 

oon ee 
* 20 VDC Ov 

220 VU 
490 VDC X 

OV OV 

X —265 VDC 

* —265 VDC IS VDC X 

2 VDC OV 

SI VLAINY 
X_160 VDC l45 VDC _X 

¥ - 85 VDC OV 

SIMORVIOG 
950 VDC X 

570 Vv 
550 VDC X 

Figure 94, 

V-20 
A- TRANSMIT, SET RANGE 

250 VDC *¥ 

B- RECORD- OV 

VEI9 

A- TRANSMIT, SET RANGE 
250 VDC xX 

B- RECORD- 0 V 

DC VOLTAGES AS MEASURED 
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FROM THEIR SOCKETS 

240 000 1. 

1000 

1500 000 

100 000 0. 

55 000 1 

250 000 0. 

95 000 

TL 735308 

Voitage and resistance measurement chart, Rectifier Power Unit PP-36A/TXC-L. 
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103. Use of Signal Tracing Charts 

To determine whether a circuit is performing in 

accordance with the requirements, it is necessary to 

measure the signal voltages and in some cases to 

observe the waveforms at various points. Use an 

oscilloscope and a vacuum-tube voltmeter. Use of 

signal tracing charts in figures 95 through 100 is 
described where applicable in the text of this manual. 

a9 TO BV Wy 

NOTE: _ 
Av=1800 CPS SIGNAL 

General conditions for signal tracing unless other- 

wise directed in the text or on the chart are— 

a. Set turned on 

b. Motor running. 

c. Input signal sufficient to cause +-2-db reading 

on db meter. 

d. Selector switch on one of the recording posi- 

tions. 

TLIOO35S 

Figure 95. Signal tracing chart, unsealed fork oscillator unit. 
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TL 10036-S 

Figure 100. Signal tracing chart, Rectifier Power Unit PP-86(*)/TXC-1. 

104. Synchronous Motor Unit 

a. Lack or Power. When the clutch is properly 

adjusted and the motor does not hold synchronism 
when phasing, the trouble is caused by lack of motor 
power. This may be due to the following: 

(1) Lack of lubrication on the worm and gear 

or the top and bottom motor bearings. 

(2) Synchronous motor current too low. 

(3) Synchronous rotor hitting the pole pieces. 
(4) Binds in the bearings caused by dirt or by 

improper assembly of the upper and lower sections 

of the motor. 
b. FarLurE To LocK IN SYNCHRONISM. ‘Lhe syn- 

chronous motor should fall into synchronism at least 
three out of every four times it is started. When 

starting, the engaging knob must be in the released 

position. Synchronizing failures may be due to the 

following: 
(1) Synchronous motor current too low. 

(2) Clutch locked. 

*Facsimile Sets AN/TXC-1 and 1A only. 

(3) Synchronous rotor floating too freely or too 
tightly on its shaft. 

(4) Binds in the bearings caused by dirt or by 
improper assembly of the upper and lower sections 

of the motor. 

c. Start Motor. Under normal temperature con- 
ditions, the start motor when operating properly 

accelerates the drum past synchronous speed in 1 

or 2 seconds. Additional time must be allowed dur- 

ing cold weather. Failures are caused by— 

(1) Lack of input voltage. 

(2) Defective START switch. 

*(3) Broken connections in brush leads. 

*(4) Improper operation of start magnet. 

*(5) Worn brushes. 

*(6) Dirty commutator. 

(7) Clutch locked. 

(8) Tight motor bearings. 
*d. Start Macnet. Failure of the start magnet 

(figs. 107 and 108) to operate may be caused by— 
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(1) Low voltage or no voltage across coil when 

START button is pressed. 
(2) Armature rubbing against motor casting. 

(3) Open winding. 

*(4) Brush holder binding in motor casting. 
e. CLuTcH AND PHAsE Macnet. When the 

PHASE button is not pressed, the armature of the 
phase magnet must lock, permitting the stop arm 

of the clutch to pass it freely. When the button is 
pressed, the armature should release to intercept 

the stop arm and lock the clutch. Upon receipt of a 

phasing pulse, the phase magnet should pull away 

from the stop arm. 

(1) Failure of the armature to release the stop 
arm may result from improper adjustment of the 

armature back stop screw, too much clutch pressure, 
insufficient electrical pcwer applied to phase magnet 

when phasing pulse is received, armature spring 

being too tight, or electrical contacts not being closed. 
(2) Failure of the armature to remain locked 

when the PHASE button is released may be traced 
to lack of voltage across cathode resistors of tubes 

V4 and V13. 
(3) Failure of the armature to release when the 

PHASE button is pressed may be caused by a weak 
armature return spring, improper adjustment of the 

PHASE switch contacts, or a bind in the pivots. 
(4) Failure of the armature to pull in when the 

PHASE button is released may be traced to an open 
coil winding. 

(5) A slow, irregular skew in the received copy 

(fig. 101) is generally caused by a slipping clutch; 

the slip may be traced to low clutch pressure or 

excessive uncontrolled friction between the clutch 

ring and the clutch bearing. 
f. Motor Turust Beartne. Improper action of 

the motor thrust bearing may cause patterns or 

jagged lines in received pictures (fig. 102). 
(1) The thrust ball (R in fig. 104) must show 

no signs of wear. 
(2) Trouble may be expected if the end of the 

motor shaft is worn where it comes into contact 

with the thrust ball. 
(3) The shaft must be able to move up and down 

freely without riding on the top shoulder of the 

bearing. 

105. Lead Screw and Drum 

a. LinE Freep Pattern. Line feed pattern (fig. 
103) may develop as a result of irregular longitudinal 
travel of the drum. If the drum does not advance 

*Facsimile Sets AN/TXC-1, and 1A only. 

uniformly at the rate of 1/96 inch per revolution, 
some of the photographically recorded scanning lines 

will overlap and others will underlap, thereby creat- 

ing a blank space between the two lines. If the effect 

is sufficiently great to cause a noticeable degradation 

in the received copy, corrective measures must be 
taken. The most common cause of trouble is the 
drum and lead-screw system, First check the arm 

of the drum feed engaging mechanism to make cer- 
tain it is riding on the guide rail. Try installing new 

half-nuts. Make certain that the snubber (N in fig. 
114) is set firmly against the lens barrel. If this does 
not cure the trouble, make a test recording by sub- 

stituting the drum of another machine.-Be sure that 

the test recording is of the same type and is made 

by the same method as the one on which line feed 

pattern proved troublesome. A final test should be 

made by using both the drum and lead screw of 
another machine. If the line feed trouble remains, 

it can be assumed that trouble is in the motor or 
optical system. 

a ~ 

TL 10038-S 
Figure 102. Enlarged example of jitters. 

ee 

TL 735635 
SE A OS I aaa Se 

Figure 103. Enlarged example of line feed 

overlap and underlap. 
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b. JAG or Jitters. These are the terms used to 
describe irregular or saw-tooth recording of lines 

that should be straight (fig. 102). The trouble is 
generally in the motor or clutch. It can, however, 
originate in the drum or lead screw. To determine 

if it is in the drum and lead screw, first replace 

the motor with one from another machine which is 
operating satisfactorily and make a test run. Use a 
transmission test copy having straight lines running 

parallel to the axis of the drum. The recording of 

the straight line should not deviate from its correct 

position by more than the width of one recording 
dot or elemental area. This is approximately 1/100 
inch. A bind in the drum and lead-screw system 

causes jitters which will be aggravated considerably 

if the synthetic rubber plate (P in fig. 104) is too 

soft. 

~c. Drum Wobsste. There may be an eccentric 
rotation of the drum sufficiently great to throw the 
optical system out of focus during a portion of the 

revolution. The eccentricity may be caused by a 
bent lead screw or a worn bearing in the drum. 
Ordinarily, eccentricity of 0.008 inch does not cause 
trouble. A simple and practical way to test the effect 
of eccentricity is to place a white sheet of paper 
on the drum, adjust for a negative transmission 

having a 15-db contrast range, and scan the white 

sheet on the drum, noting the variation in output 
level as measured by the db meter. The level over the 

entire circumference should not differ by more than 
1%, db; if it does, take corrective measures as de- 

scribed in paragraph 122. Partial compensation for 
the wobble effect may be made by centering the 
exciter lamp -(par<123)), 

d. IRREGULAR SKEw. If the received copy shows 
an irregular skew, as illustrated in figure 101, it 
is probable that the clutch of the transmitter or 

receiver motor is slipping. The clutch slippage can 

often be traced to a bind in the drum system. To 
determine whether the defect is in the transmitter 

or receiver, examine the photographically recorded 

copy with a magnifying glass. If the individually 
recorded elemental areas are in approximate straight 
alinement (fig. 115) the defect is in the transmitter 
system. If the individual recorded elemental areas 

follow the contour of the skew, the trouble is in the 

recorder system. When receiving on direct recording 

paper, observe the direction of skew before remov- 

ing the paper from the drum. If the right-hand side 

of the copy is skewed to the rear of the machine, 

the clutch is slipping in the transmitting machine. 

Check the clutch tension in accordance with para- 
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graph 120. If the tension is correct, take necessary 
measures to eliminate the bind in the defective drum 

or lead screw (pars. 121 and 122). 

e. FarLure To Freep. If the drum fails to feed 
or remains in one spot more than 1 revolution, it 

is probable that the half-nuts (G in fig. 111) are 
damaged. The trouble may have started with a bind 
between the drum and lead screw. If the trouble 

persists after the bind has been cleared, examine 

the lead screw with a magnifying glass for defects 

before replacing the half-nuts. 

106. Motor Amplifier 

a. GENERAL. The output. circuit of the motor 

amplifier includes choke T6, capacitors C28, C29, 

and C30, as well as the synchronous motor winding. 

Caution: The high voltage at the terminals of the 

synchronous motor, choke T6, capacitors C28, C29, 

and C30 may be dangerous to life. Shut off power 
when connecting meter or oscilloscope to these com- 

ponents. Do not touch meter or oscilloscope when 

power is on. In Facsimile Transceiver TT-1A/ 
TXC-1, do not replace the motor fuse without 

discharging capacitor C31 or the fuse may blow. In 
Facsimile Transceiver TT-1B/TXC-1, wait for 

capacitors C31 to discharge through resistor R95 

before attempting to replace the motor fuse. 

b. Low Output. In Facsimile Transceiver TT- 
1B/TXC-1, motor current is read directly on meter 

M2. Tubes JAN-1635, V5 and V6, of this equip- 
ment should draw a total current of approximately 

90 ma. In Facsimile Transceivers TT—1/TXC-1 and 

TT-1A/TXC-1, which use Tubes JAN-6AC5G- 
T/G, current should be 80 ma, plus or minus 5 ma, 

but may drop to 70 ma without seriously impairing 
operation. A convenient way of measuring motor 
current in Facsimile Transceiver TT-1A/TXC-1 is 

to connect a milliammeter between the two terminals 

on the motor fuse post and remove the fuse. Shut off 

power when making this connection or when -replac- 

ing a fuse. There is serious danger of shock. A 

fuse replaced with power on will frequently blow. 

Motor current in Facsimile Transceiver TT-1/ 

TXC-1 can be measured by connecting the milli- 
ammeter between the hot side of the C55 and the © 
B-+ side of the synchronous motor. By pressing the 
START button slightly, the normal circuit will be 

broken and current will flow through the meter. 

(1) If the input to the motor amplifier is low, 

the exciter lamp does not light up to its full 
brilliancy. © 



(2) If the motor current is between 40 and 70 

ma any one or more of the three tubes V4, V5, and 

V6 may be weak. 
(3) If the current is less than 40 ma, the trouble 

is probably a defective component. 
(4) If motor current is excessively high, the 

motor may be shorted. 
(5) If the troubles are not located by the above 

checks, follow the signal tracing charts. 

107. Fork Oscillator Unit 

a. OFF FREQUENCY. If the received copy shows a 
straight uniform skew or a drift, the frequency of 
either the transmitter or receiver fork is off standard. 

(1) The set under question can be tested by using 

it to record radio signals from station WWV, Wash- 
ington, D. C. The signals include a pulse each 

second. If the fork is properly adjusted,.a straight 
line pattern parallel to the drum clamp will be 

recorded. 
(2) If a signal is available from a facsimile trans- 

ceiver having a fork known to be in perfect adjust- 

ment, a comparison can be made with the set under 

test and adjustments made. Feed the signal known 
to be accurate into the transceiver under test through 

the 6-volt connection of the UC feed coil. Set the 

selector switch at RECORD PHOTO. Adjust the 

GAIN control for a meter reading of —2 db. Move 

the feed coil close to the synchronous motor. The 

db meter will rise and fall. The amount of rise and 

fall will depend upon the position of the feed coil 
with respect to the motor. The rate of rise and fall 

will indicate the off-frequency condition of the fork. 

Adjust potentiometer R25 in unsealed unit or R304 
in sealed unit until the rate drops to less than one 

full swing in 2 minutes. 

(3) Condensation or moisture on the unsealed 
tuning fork will cause a frequency drift until the 

moisture evaporates. 

(4) Rusting of the unsealed tuning fork will 

affect the frequency. 

(5) Slight changes in component values will 

affect the frequency. 

(6) Deviations from the values shown in the 
signal tracing chart may point to the cause of off- 

frequency operation. 

(7) Low or high RB-++ voltage may affect fre- 

quency. — 

b. Low Output. Low brilliancy of the exciter 
lamp and low power in the synchronous motor indi- 

cate a low fork amplifier output. 

Caution: Do not change tubes in the fork amplifier 

unit unless absolutely necessary. If a tube is removed 
and found to be good, place it back in its original 
position. New tubes in the unsealed fork oscillator 

unit require about 30 hours of aging to stabilize; 

new tubes in the sealed unit require about 3 hours. 
- Readjustment of R25 in the unsealed fork unit or 
R304 in the sealed unit may be necessary when 

tubes are replaced. If there is no signal output, 
measure the voltage across the fork output to 

determine if the fork is delivering the proper signal. 

If it is not, test for continuity of fork coils. If the 
voltage is correct, trace the signal in accordance 

with figure 95 or 96. If mechanical trouble exists 
in the fork or its mount, replace the entire fork 

oscillator unit. with a new sealed unit from depot 

stock. The fork and mount are not field replaceable 

parts. 

108. Signal Amplifier (RECORD PHOTO) 

a. SIGNAL Tractnc. Apply an input signal of 
0.0015 volt at 1,800 cps to the LINE JACK con- 
nector. Connect a voltmeter between the grid and 
ground of V14 with the selector switch at RECORD 

PHOTO and the GAIN control set at 100. It may 

be difficult to obtain a voltmeter that indicates 

0.0015 volt. In this case, set the signal generator 

to produce an output of 1 volt. Place across this 1- 

volt output a 100,000-ohm resistor in series with a 

200-ohm resistor. The output across the 200-ohm 
resistor will be about 0.002 volt. This is sufficiently 
accurate to assure an input voltage that will give 

a test of the amplifier gain. The voltage on the grid 
of V14 should be approximately 26 volts in Fac- | 
simile Transceivers TTI-1/TXC-1 and TT-1A/ 
TXC-1, 16 volts in Facsimile Transceiver TT-1B/ 

TXC-1. In some sets, it may be necessary to raise 
the input voltage to obtain the proper reading on 

the grid of V14. The oscilloscope should show the 
waveform as indicated in the signal tracing chart. 
If the voltage and waveform are not up to require- 
ments, trace the signal in accordance with the signal 
tracing chart to localize the trouble. The performance 
of stage V14 can be checked by measuring the 
current in the recorder lamp. The current should be 

approximately 35 ma with proper voltage on the 
grid. This current will vary somewhat with different 
recording lamps and different tubes. 

b, LeveL CHANGES. Occasionally, recordings will 

show undesirable changes in density. To localize the 

trouble, apply to the input of the facsimile trans- 
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ceiver a steady tone, free of level changes. If 
necessary, connect the meter across the input and 

watch it for several minutes, making sure that there 

is no change in level corresponding to more than 

0.2 db; watch the db meter in the facsimile trans- 

ceiver for 5 to 10 minutes. Bounce or jar the set 
in an effort to aggravate the troubles caused by poor 

contacts. If the db meter stands steady, it is pos- 
sible the level changes are the result of a defective 

recorder lamp. Replace the lamp with a new one. Line 
it up and adjust it in accordance with paragraph 

124. Take a photographic test on a steady input 

signal. As a final check, a test should be taken at 

several levels, for example —4 db, —1 db, +4 db 

and +2 db. Plus 4 db is not an operating level, but 
it is possible defects will show up quicker when 

using this overload signal. 

109. Db Nieter Circuit 

a, GENERAL. The db meter circuit is of the 

vacuum-tube voltmeter type which measures the 

output of the second signal amplifier, V11. The cir- 

cuit of the meter includes one of the two resistors, 

R71 or R70, depending on whether the selector 

switch is in the sending or receiving position. 

b. Correct Meter Reapinc. The exact value of 
R70 or R71 is within the 10-percent range. If the 

meter does not read correctly, select resistors with- 
in the tolerance range to obtain a reasonably exact 
reading. To determine whether the reading is correct 

with the selector switch in TRANSMIT position, 
measure the output signal across the LINE binding 

posts after connecting a 600-ohm resistor to these’ 

terminals. A reading of 0 dbm across the LINE 

binding posts should cause the db meter in the 

transceiver to read +2 db. If the reading is correct 

in the TRANSMIT position, it will also be correct 
in the RECEIVE position, unless the value of R71 
has changed. This may be checked by making a 
simple resistance measurement. 

110. Signal Amplifier (RECORD DIRECT) 

a. GENERAL. When the selector switch is set to 

RECORD DIRECT, the signal amplifier circuit is 

changed in the following manner: 

(1) Tube JAN-7C5, V12, is cut out by opening 
the plate circuit. One section of Tube JAN-7N7, 
V13, is switched in and takes the place of V12. This 

is done for the purpose of increasing the direct 
recording contrast. The cut-off bias of V13 is sup- 
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plied in part by bias from the cathode circuit of 

tube V4. 

(2) The output of V14 is switched to transformer 

T3. The output of T3 delivers the power to the 

recording stylus. The switching connections include 
two sets of contacts to reduce the danger of a high- 

voltage flash-over. When operating through trans- 

former T3 the plate voltage of tube V14 is B+ 

450 volts. 

b. Low Output. Recordings which are not up 
to full density may be traced to— 

(1) Excessive bias on the cathode, pin 7, of V13. 

(2) Defective transformer T2. 

(3) Low cathode emission in V14. 

(4) Flat-faced stylus or accumulation of carbon 

on stylus. For correction, clean stylus and rotate 

it 90°. 

c. BLURRED ReEcorpDING. When the tungsten wire 
point which is set in the brass body of the stylus 
becomes so worn that a reproduction is blurred dur- 

ing the RECORD DIRECT process, change the 

stylus needle. Loosen the screw holding the needle, 
remove the old needle, and replace it with a new 

one. Locate the needle so that the point is in contact 

with the surface of the direct recording paper 
mounted on the drum when the selector switch is 

in the RECORD DIRECT position. 

d. Poor Contrast. If the recorded copy lacks 
contrast, and if the transmitted signal has a range 
of 15 db, the trouble may be traced to low bias 
voltage on cathode pin 7 of stage V13. This voltage 

may be increased by raising the value of R67 in 
Facsimile Transceivers TT-1/TXC-1 and TT-1A/ 
TXC-1, or by readjusting potentiometer R97 in 
Facsimile Transceiver TT-1B/TXC-1. A defective 
tube V4 may also be the cause of low bias voltage. 
When tubes are changed, the bias on the cathode 
of V13 should be checked. 

111. Phasing Amplifier 

a. No Output. To determine whether V16, thyra- 
tron Tube JAN-884, delivers power to the phase 

magnet, watch the tube when receiving phasing 
pulses. There should be a flash within the tube at 

each pulse if the PHASE button is pressed and a 
good phasing signal is being received. A quick test 
with no received signal can be made by pressing 
the PHASE button and giving the START button 
a short, quick push. A flash within the thyratron 

should occur each time the START button is 
pressed. 



b. SicNaL Tractnc. Connect the transceiver un- 
der test to a second transceiver for the purpose of 

obtaining a phasing signal. Set the CONTRAST 
control of the sending transceiver to produce a 6- 
to 8-db phasing pulse with the CONTRAST control 
in the range for negative transmissions. 

(1) Connect the oscilloscope between ground and 

the cathode of V15. With the PHASE button 
pressed, the signal should appear as indicated on 
the signal tracing chart. If it does not, trace trouble 
in stage V14. 

(2) Check the signal at the other points indicated 

in the signal tracing chart. 
c. PHase Macnet. The phase magnet is part of 

the cathode circuit of stage V4 when the PHASE 

button is not pressed. Failure of the phase magnet to 
lock when the PHASE button is not pressed may 
be traced to stage V4. R40 is in the cathode circuit 

of V4 only when the button is pressed. 

112. Photocell Circuit 

a. SIGNAL TrAcING. Because of the sensitiveness 
of the output of the photocell circuit, it is not prac- 
tical to make direct measurements with a meter or 

oscilloscope. It is convenient to use the signal am- 

plifier to feed the oscilloscope which can be connected 
across the line terminals. The signal amplifier and 
meter circuit must first be checked for satisfactory 

operation. If the required measurements at the db 
meter and oscilloscope are not obtained, the circuit 

should be traced on a stage-to-stage basis as indicated 
in the signal tracing chart. If the photocell has 

been subjected to high humidity, it may require 

replacement. Its d-c resistance, measured on an ohm- 

meter when no light is shining on the cell, should 

exceed 10 megohms. Be sure to readjust R42 after 

replacing the photocell with a new one. 

b. OutpuT REQUIREMENTS. Set the GAIN control 

at 100 and adjust the CONTRAST control for 

minimum meter reading when the scanning beam is 

on the phasing spot. This is the condition for posi- 

tive transmission. The db meter should read +2 or 

+3 db when the scanning beam is on the raised 

portion of the phasing ring. The equipment will 

operate. satisfactorily even though the reading is 

not above O db. It is desirable but not necessary to 

have the 2- or 3-db margin. If the output level 

is not up to requirement, check alinement of the 

optical system; check amplifier stages V10, Vit, 

~ and V12; and then check the voltage across resistors 

R41, R42, and R43. This should be between 0.4 

and 0.6 volt. oi 

c. Low Contrast, Insufficient contrast when 
balanced on black or white can generally be correct 
by the adjustment of R42. Excessive voltage from 
the fork unit reduces the contrast range. The voltage 
can be reduced by shunting the output of the fork 
unit with a resistor of the order of 2,000 ohms. 

Sometimes the correction can be made by increasing 
the value of R49. The exact amount of this increase 
can be determined by experiment. Low contrast may 

also be due to lack of light from the exciter lamp 
(par. 101). 

113. Signal Amplifier (TRANSMIT) 

a. Low Output. The signal amplifier with the 
selector switch in the TRANSMIT position is a 
modification of the signal amplifier with the selector 
switch in the RECORD PHOTO position. In prac- 

tice, it is generally found that if the signal amplifier 
is lined up properly in the RECORD PHOTO 
position, it performs properly with the selector 

switch in the TRANSMIT position. A quick check 
to determine whether the input circuit has been 

properly switched to the photocell circuit is to place 
a screw driver under the extension of the photocell 
shield pan. Do not let the blade touch the grid 
connection or the pan. If the amplifier is perform- 

ing properly, it breaks into oscillation. In most cases, 

if the input circuit is open, the amplifier motorboats. 
b. SIGNAL CoMPRESSION. Connect the oscilloscope 

and db meter across the LINE terminals. The wave- 
form should be sinusoidal between the balance point 

and +2 db. If the waveform tends to compress 
before reaching -+2 db, trace through the circuit to 
localize the trouble. The flattening or compression of 

the signal may be caused by low plate voltage, low 

cathode bias voltage, low screen voltage, or defective 
tubes. - 

114. Signal Amplifier (STAND BY) 

With the selector switch of Facsimile Transceiver 
TT-1/TXC-1 in the STAND BY position, the 
fork signal to the motor amplifier is ‘effectively 
shorted to ground. (In Facsimile Transceivers TT- 
1A/TXC-1 and TT-1B/TXC-1 the STANDBY- 
MON-TALK switch must also be at STAND BY. 
This short is made by connecting pin 9 of the Jones 

plug to ground through the exciter lamp and its 
circuit. By shortening the 1,800-cycle signal to the 
motor amplifier, the power to the synchronous motor 

is practically cut off. There is only a small residual 
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de flowing through the synchronous motor coils. 

Failure of the signal amplifier circuit to operate 

properly may be caused by a burned-out exciter lamp 

or a poor switch contact. The disappearance of the 

characteristic 1,800-cycle tone in the synchronous 

motor indicates proper operation of the grounding 
circuit. 

115. Voltage Regulator 

a, REQUIREMENTS. The B+ voltage regulator 
must deliver voltage that does not vary more than 

2 volts under normal variation of operating condi- 

tions. The nominal voltage may be anywhere between 

240 and 255 volts dc. The measurements may be made 

at the bottom end of R&88 or R89 on the regulator 

panel terminal strip, or on pins 3 and 6 of stage V16 

in Facsimile Transceivers TT-1/TXC-1 and TT- 

1A/TXC-1. This voltage is measured by meter M3 

in Facsimile Transceiver TT-1B/TXC-1. 
b. Errects or Poor Operation. If the regulated 

voltage is too high, the fork frequency deviates from 

1,800 cycles and causes a noticeable drift in the 

recorded copy. A low voltage also results in a drift. 

A low voltage permits the amplifiers to overload on 

a high signal level. The overloading shows up as 

flattened highlights when transmitting for negative 

reception or flattened shadows when transmitting 

for positive reception. A flickering voltage regulator 

may produce level changes, and may oscillate when 

the line voltage is low. The oscillations will show up 

in the recorded copy. 

c. TRAcING TrousLe. When trouble is suspected 

in the regulator unit, check the output voltage with 

the line voltage varying between 100 and 130 volts. 

The power frequency may be between 50 and 65 

cycles. Watch the voltmeter for several minutes 

when level-change trouble is being traced. If the 

voltage takes a jump when the line voltage is within 

a few volts of 100, there is danger of the regulator 

breaking into oscillation at low line voltages. If 

operation at 100 volts is a critical consideration, the 

accuracy of the voltmeter measuring the line voltage 

is an important consideration. Most rectifier type 

voltmeters cannot be depended upon for an accuracy 

of better than 5 percent at temperatures between 

65° F and 100° F. Above and below these tempera- 

tures, the accuracy is generally poor. If it is found 

that the regulator B+ voltage is not within the 

correct range, check the voltage across regulator 
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lamp V25. This can be done by measuring the 

voltage between cathode pin 7 of tube V9 and 

ground. Use the 250-volt scale of a voltmeter having 

a resistance of 1,000 ohms per volt or higher. The 

voltage across the regulator lamp should be between 

79 and 86 volts in Facsimile Transceivers TT-1/ 

TXC-1 and TT-1A/TXC-1, between 74 and 82 

volts in Facsimile Transceiver TT-1B/TXC-1. If 

the voltage is found to be correct, test V9 or try a 

new tube. Weak tubes in stages V7 and V8 may be 
responsible for a low RB-+ voltage. There is a 

possibility that an excessive load is responsible for 

the low output voltage. If there is reason to suspect 

this, disconnect the load from the regulator panel 

and measure the open-circuit voltage. If it is neces- 

sary to trace further, test the components for the 

correct value. Capacitors, especially C57, must be 

tested for leaks. 

116. Rectifier Power Supply 

a. GENERAL. The term rectifier power unit is used 

to describe the complete unit which includes the 

conventional rectifier power supply and the exciter 

lamp power supply system. In this paragraph, the 

term rectifier power supply does not include the 

exciter lamp supply system. The rectifier power 

supply is conventional. 

b. TuBE REPLACEMENT. Rectifier Tube JAN-5Z3, 

V22, may require replacement after a few hundred 

hours of operation, especially if the equipment is to 

operate on low line’ voltages, that is, 100 to 110 

volts. A tube selected for high emission permits 

operation on voltages between 90 and 100. If the 

unregulated B+ voltage falls below 400 when the 

line voltage is 100, the tube emission is too low for 

satisfactory operation. In general, tube V22 should 
be replaced after each 500 transmissions. 

117. Exciter Lamp Supply 

a. SIGNAL TRAcING. For a quick check of satis- 
factory operation, measure the voltage across the 

exciter lamp. It should be between 6.1 and 6.3 at 

any line voltage between 100 and 130. The 6-volt 

measurement is made at the terminal strip in the 

power pack. The voltage drop to the lamp socket 

is approximately 0.2 volt. If the voltage is not cor- 

rect, measure the voltage on grid 4 of stage V17. 

This should be about 4 volts ac as measured on a 



vacuum-tube voltmeter. If further signal tracing is 
necessary, follow through the steps shown in the 

signal tracing chart. The exciter lamp should be 

replaced after each 500 transmissions. 

b. OuTPUT TRANSFORMER T15. When the exciter 
lamp burns out, the load on transformer T15 be- 

comes practically zero, which results in a very high 

voltage across secondary No. 1. There have been 

transformer failures as a result of the high voltage. 

In tracing trouble, consideration must be given to 

the probability of failure of this transformer. 

Section XIII. REPAIRS ‘ANG ALINEMENT 

118. General 

Only after a particular trouble is located should 

replacements or repair work be made. The few 

exceptions to this rule are explained elsewhere in 

this manual. Except in cases of simple trouble, do 

not attempt to repair mechanical parts such as 

motor, lead screw, drum, and tuning fork unless 

new parts are not available. Put replacements and 

lead wires in the same physical location as the 

original. When replacing components in the amplifier 

system, take into account protection necessary be- 

cause of high voltages. For location of parts see 

figures 104 through 133. 

119. Synchronous Motor Unit (figs. 104and 105) 

Caution: Work on the synchronous motor should 

be done in a clean, dry place, free from dust. Dis- 

assemble and assemble motor parts with care, avoid- 

ing risks of scratching and damaging any of the 
machined surfaces. Take care not to lose the lower 

thrust bearing ball (R in fig. 104) when disas- 

sembling the motor. 

a. Top Bearine (B in fig. 104). It is not practical 

to replace this bearing in the field. Use solvent (SD) 

‘in removing gummed-up oil and grease. After bear- 

ing has been thoroughly cleaned, dry out all traces 

of the solvent before re-oiling with oil (PL- 

SC LAT; ). 

b. Lower Bearine (fig. 104). In motors having 

serial numbers below 1157, do not attempt to replace 

the side-wall bearing in the field. Clean and re-oil. 

In motors above serial No, 1157 side-wall bearings 

C are of the ball-bearing type and are not expected 
to develop trouble because of wear. These bearings 

may be replaced if defective. If tests indicate syn- 
thetic rubber pad P is too soft, replace it. A satis- 

factory material to use for this purpose is Hycar. 
If the pad is too hard, a portion of the center can 

be cut away. If ball R is replaced, select one that 

will not bind on the side wall of the bearing. 

c. SyNcHRONOuS Rotor Beartine (D in fig. 104). 
This bearing cannot be replaced in the field. If the 
rotor turns too freely on the shaft and does not fall 
into synchronism as it should, the free oscillating 

action must be reduced by adding some end thrust. 
Insert a thin washer U between the felt washer V 

and collar S. Remove the collar after driving out 
the taper pin T with a pin punch having a tip 

approximately 0.05 inch in diameter. Cut a washer 

from a thin piece of celluloid or fiber. For celluloid, 
use a piece of photographic film after removing the 

emulsion with hot water. 

d. COMMUTATOR (F in fig. 104). Clean the com- 

mutator with a rubber eraser, preferably one con- 
taining grit, such as an ink eraser. Do not use emery 

or sandpaper. . 

e. SyNcHRONOUS Motor FieLp Cots (F in fig. 

104). In emergencies, a defective coil can be dis- 

connected and the motor operated on three of its 

four coils. The power will be reduced, making it 

difficult to phase. Motors above serial No. 1000 have 

six poles rather than four. The removal of one coil 

does not materially reduce the motor power. When 

ordering replacement parts take care to select the 

proper replacement coil. Refer to appendix II. 

f. Leap-In Busutnes. Defective lead-in bushings 

are the most common causes of motor oils burning 

out. Keep them clean at all times, and when possible 

replace them with nylon bushings. Nylon bushings 

are supplied on Facsimile Transceiver TT-1B/ 

TXC-1. 

g. BrusHes (C in fig. 107). To replace the 

brushes in motors supplied with Facsimile Trans- 

ceivers TT-1/TXC-1 and TT-1A/TXC-1, remove 

armature extension A of the start magnet and dis- 
connect brush leads from terminal H. If Bakelite 
sleeve B is in good condition, it is necessary only 
to replace carbon brush D and its flexible lead. The 
brush can be pulled loose from the Bakelite sleeve. 
In some cases it may be necessary to warm the 

brush with a soldering iron or soak the brush and 

tip of the Bakelite sleeve in glyptal solvent. 
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Figure 104. Synchronous motor, early models, 
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Signal Corps 

SS 

Name of part and description Function 
Symbol stock No. 

3H3000-74 MOTOR, AC: 1,800-cycle synchronous; TTE No. 96-06..} Driver for drum. 

A * WWANGHS 6 AIOTE. 4. OS Sea aa Ana Beso eee Dee een iain. ter Oil reservoir. 

B * BEARING: composition, 4”; TTE No. 90-06-01-12....] Top bearing. 

G * BEARING: composition, 46"; (BE No. 90-06-01-22. isi Lower bearing on motors be- 

low serial No. 1157. 

C x BEARING: ‘ball; 44% OD by Se” ID by %2" w; TTE | Lower bearing on motors 

No. 12-06-01-22, Norma-Hoffman No. 4666-R. above serial No. 1157. 

D * BEARING: composition, 4e'; TTE No. 90-06-0142 ... Synchronous rotor bearing. 

E = COMMUTATOR i er er Reverses curr ent. 

F * COLES: field, 125 ohms each; Aww S No. 90-06-01-25. eee Synchronous motor field coils. 

G 3H526 BRUSH ASSEMBLY: electrical contact; TTE No. | Supports motor brushes. 

90-06-0104. 

El * GEAR: 30 teeth, 40 pitch; TTE No. 90-06-03-2........ Reduction gear. 

I * SHAFT: synchronous motor; start motor, worm; TTE } Motor shaft and worm. 

No. 90-06-01-31. 

J * ARMATURE: series type; TTE No. 90-06-01-5 ....... Start armature. 

K * COILS: series field, 2 ohms each; TTE No. 90-06-01-15.] Start motor field coil. 

iB * SPRINGS: synchronous rotor coupling; TTE No. | Couple rotor to shaft. 

90-06-01-45. 

M * SHARD: drivevat- 1 No 790-060-0361. cas ov ae cei cee Drives clutch assembly. 

N * BEARINGS: ball; Norma-Hoffman No. 7007-P; TTE | Drive shaft bearings. 

No. 90-06—-03-10. 

O * PLATE: bottom; TTE No. 90-06-01-63 ............... Thrust bearing retainer. 

Pp * RUBBER: synthetic Hycar; TTE No. 90-06-01-61 ..... End-thrust decoupling. 

Q * PLATE ::thrust; “1 TEs No.=90-06-01-62 48wc spss een ae Thrust ball retainer. 

R 3H230.130 BALL BEARING: steel; 4%” diam; TTE No. 90-04-00-32| Thrust bearing. 

R39 3ZK157-20 RESISTOR: fixed; wire-wound; 7,500-ohm +10%; | Voltage-dropping resistor. 

20-w; Ward Leonard No. A7500W-L. 

S * COLLAR: thrust; and SPRING ANCHOR; TTE No. | Thrust collar and spring an- 
90-06-01-44. chor. 

at PENGT Caper /0 MG on nats cea en tec ieee ee amen ie ee Secures spring anchor to shaft. 

U * WASHER: bakelite thrust; TTE No. 90-06-01-64..... Thrust bearing for synchro- 
nous rotor. 

V *k WASHER: felt thrust; TTE No. 90-06-01-65......... Thrust bearing for synchro- 
nous rotor. 

W ROTOR: synchronous; TTE No. 90-06-014 ............ Synchronous rotor. 

x 3H230.130 BALL BEARING: steel, 4%” diam; TTE No. 90-04-00-32 | Thrust bearing for shatt as- 
sembly. 

* Not stocked in depots. 
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Figure 105. S ynchronous motor, later models. 

h. Gear H. The gear on the drive shaft can be 
replaced if suitable shop facilities are available. Pin 

the new gear to the shaft with a 7/0 taper pin. In 
Facsimile Transceivers TT—1/TXC-1 and TT-1A/ 

TXC-1 only, improvised pinning arrangements may 
be used in emergencies. Sometimes a damaged gear 
can be moved along the shaft and pinned in a new 
place so that a good portion of the gear will mesh 
with the worm, 

1. PuHase Macnert (fig. 106). Armature return 
spring H must produce a strong, snappy action. 

Replace the spring if the tension is too weak. Pivots 

F and G must not cause binds or side play. To 
adjust armature back stop B, set up the transceiver 

for a receiving test on a phasing signal. Proceed 
as follows: With the PHASE button pressed, back 
off the adjusting screw until the armature fails to 
operate. Screw in the armature back screw until 

the armature fails to catch the top arm. Return the 
screw to a position halfway between the two points. 

The head of the screw is made hexagonal so that 
fractions of turns can be counted. The armature 

should operate satisfactorily over a range of approxi- 

118 

mately one turn. If the range is less than one turn, 
the armature return spring may be too tight or the 
armature may be binding at the pivots. If the range 
is greater than one turn, the spring may be too 

loose. 
j. Start Macnet (figs. 107 and 108). Poor 

operation of the start magnet in motors below serial 
No. 1193 may be caused by the magnet armature’s 
rubbing against the motor casting. This can be 
cleared by loosening the magnet mounting screws 
and shifting the frame slightly. Check the action 
of the armature and brushes for freedom from 
binds. A lug which straddles the armature spring 
serves as a backstop to limit the upward movement 

of the armature. Adjust this backstop by bending 
the lug so that brushes lift approximately 1/16 inch 
off the armature. Test by pushing the armature 

downward with a pencil and noting the free arma- 
ture travel before brush springs begin to compress. 

Motors having serial numbers above 1193 are pro- 

vided with a different type backstop which eliminates 
this trouble. Motors in Facsimile Transceiver TT- 
1B/TXC-1 have no start magnet. 
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Figure 106. Phase magnet. 

Ref Signal Corps Name of part and description Function 
Symbol stock No. ats 

* PHASE MAGNET ASSEMBLY: TTE No. 90-06-04..| Phase drum. 

A * ARMATURE DLE ING: 90-06-04-3 or. Ge ncecaep's seuns Armature and stop latch. 

B * SCREW: back stop; TTE No. 90-06-04-10 ...........- Armature back stop adjust- 

ment. 

(6: * COIL, SOLENOID: 3,000 ohms; TTE No. 90-06-0407. .] Electromagnet. 

D * SGREWeicoreslocatingrmO—3Z manera nisin <sicleteterislcctels sieve Core position adjustment. 

E * SCREWS = cSt se S07 ee iarecdecc ae petas’h di talstals seisloldte la faeces Setscrews for locking core in 
place. 

F * PIVOTAL No 90-030 2-34: 22 fot nies sbeseeaaas aes Fixed armature fulcrum pivot. 

G * PIVOT 22D EE ANOA90-06-04-9 1.6. arts steis zicolos ie ee tats Adjustable armature fulcrum 
pivot. 

H B SPRING: TTE No. 90-06-044 ....cccccccsccesccecsss-| Armature return spring. 

et a a ae a ae aT Ge a Can oe 

* Not stocked in depots. 
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Ref 

symbol 

Ge peat 

H 

I 

Signal Corps 

stock No. 

3H526 

3H3115/B3 

* Not stocked in depots. 
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Figure 107. Stari magnet. 

Name of part and description Function 

START MAGNET ASSEMBLY TTE No. 90-06-02...| Moves brushes in contact with 

commutator. 

ARMATURE EXTENSION: TTE No. 90-05-02-3 ....| Brush actuator. 

BRUSH ASSEMBLY, ELECTRICAL CONTACT: | Brush and brush holder. 

motor; includes brushes; sleeves, springs, brush arms, 

and nuts; TTE No. 90-06-02-04. 

BRUSH,-, ELECTRICAL -CONTACT%> TIE No: Commutatorsbrisn. 

90-06-02-44. 

SPRING: brushed: bEANos:90=06—-02=43) seen aan eet Brush pressure control. 

SPRING :-armatureteas. «.4 te Seance ee vcnee ese ee Armature return spring. 

BACKSTOP} armature... see cae aoe cea ere Armature back stop. 

SGREWS: armature éxtensionipas tomes ee eee eee Remove brush assembly for 

replacement. 

SCREWS: binding headway, a eucsniina ee rem mieie ae aaree Brush pig-tail connector. 

NUTS $2 2-56y. case vecicacees som Aare ee ei ene eae Hold brush assembly in place. 



Figure 108. Start magnet. 

120. Clutch (fig. 110) 

a. Primary CLutcH. The primary clutch tension, 
as measured by a scale with a string wrapped around 
the drum (fig. 109), should be 12 to 14 ounces. A 
scale is supplied with Facsimile Set AN/TXC-1B; 

with other models of equipment use scale, 32-ounce, 
stock No. 4T138-58 or equal. Make a dynamic 
measurement, with the motor running and the drum 
held stationary by means of the string wrapped 
around the drum and attached to the scale. To 
adjust primary clutch tension, stop the motor and 

loosen the clamp screw (fig. 110). The spring re- 
tainer F can be pushed forward or backward in 
Facsimile Transceiver TT-1/TXC-1, serial num- 

bers 1 through 90; in all later models tension is 
adjusted by turning the retainer on its screw thread. 

Warning: Never run the motor with the clamp 
screw G loose, or gears may be stripped. 

b. Seconpary CLutcu. The secondary clutch 
tension should be approximately half that of the 

primary clutch (6 to 7 ounces). If the secondary 

clutch is too loose, the stop arm and dog strip will 
come together too rapidly and possibly throw the 
motor out of synchronism or slip the primary clutch. 

Slipping of the primary clutch during the phasing 
operation will result in out-of-phase recording. If 
the secondary clutch tension is too heavy, the second- 
ary clutch load added to the primary clutch load 
may cause the motor to stall during the phasing 

operation. Make a static measurement of the second- 

ary clutch tension. With’the motor stopped, and 
the string wrapped around the drum, pull the string 

TEC UlSsS 

Figure 109. ‘Method of measuring primary clutch tension. 

to rotate the drum while reading the scale. Be sure 

the measurement is taken when the dog laich is 
engaged with the secondary clutch ring to obtain 
a correct measurement. The secondary clutch tension 
is adjustable by means of screws (P in fig. 110). If 
screws work loose, lock the heads in place with 
glyptal after making correct adjustments. Before 

using glyptal, remove all grease with solvent (SD). 
If the screws are of the slotted type, spread the 
sides slightly by inserting a small screw driver or 
knife into the slot. 
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Figure 110. Clutch assembly. TL73863S 

Sa Sieea eee Name of part and description Function 

* CLUTCH ASSEMBLY: part of countershaft drive | Holds back drum while phas- 

assembly; TTE No. 90-06-03. ing. 

A * ARM: sstops dake Now 90-60-03=82 aan nents eterer Stop arm and driver. 

B * CLUTCH : rings" TTE No, 90-06-03-81 ~ . So ndesccs om nee Retainer for friction driver 

plugs. 

C * RINGS: composition, clutch plates; TTE No. 90-06-03-9.| Driving part of clutch. 

D 7 _PLUGS: composition, clutch plugs; TTE No. 90-06-01-72.| Driven part of clutch. 

E - SPRINGS «C1 E5Nos 90-06-0355 eo eee ee Clutch pressure springs. 
F - RETAINER: spring; TTE No. 96-06-03-4 Clutch pressure spring. 

G # SCREW << clanips76=32e 00 hau sees ce as ieee Ces Clamps spring retainer to 

, shaft. 
i: 4 RETAINER: clutch assembly; TTE No. 96-06-03-7 ....| Clutch assembly retainer and 

clutch plate driver. | 
ll * BEARING: clutch; TTE No. 96-06-03-3 ............0% Hub for clutch assembly. 
J * PIN 25 taper 37/0 72) fctin sc cae scan See nee Ce eae Secures clutch bearing to drive 

shaft. 
Kk * SCREW 74-40 flathead 208) Jo acer en eee neem Holds clutch retainer to clutch 

bearing. 
L * PLATE:\ pressures: ETE) No.290206-03-670. 257 pees eee Transfers spring pressure to 

clutch, 
M #8 SHAFT scdrive cance hss os ace aa ee eae Drives clutch assembly. 
N * CLUTCH: secondary, bearing; TTE No. 96-06-03-18 ...] Secondary clutch bearing. 
O * SPRING: secondary clutch; TTE No. 96-06—03-19 Secondary clutch pressure. 
2 * SCRE W52"4-40 De atc retne a are Mattenaie (ete ert een meee re Adjust pressure on secondary 

clutch. 
Q * CLUTCH: secondary ring; TTE No. 96-06-03-17 

* Not stocked in depots. 
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Ref 
symbol 

Signal Corps 
stock No. 

6C310-I/D5 

ee 

ee 

ee 

ee 

a aha: allel 014610) 1oh © 9:0) @ B80. '@, 

ceo esecrensreecese 

se eee rece ee ee oeeee 

96-08. 

Figure 111, Drum assembly. 

Name of part and description 

No. 96-08-01-84. 

PHASING RING: TTE No. 96-08-01-9 

HALF-NUTS: TTE No. 96-08-03-2 

HALF-NUT RETAINER: TTE No. 96-08-03 

weet eee eee eee eee eee rene 

COO Cet nn Cacn CG 

DRUM, FACSIMILE: TRANSCEIVER: -TTE No. 

ey 

ee 

PAPER and FILM CLAMP: TTE No. 96-08-01-7 ..... 

PAPER and FILM CLAMP CONTROL LEVER STITE 

CAM PLATE LEVER: TTE No. 96-07-04-2 .......... 

4), Of @) 0/4. '6)0 “ené! 04) © 

er 

see ween 

er  ? 

*e. 

HN oD i 

TL10074S 

Function 

Holds, rotates and spirals copy. 

Outside of drum. 

Drives drum through contact 

with keyway in lead screw. 

Secures copy to drum. 

Opens and closes paper and 

film clamp. 

Operates cam controlling half- 
nuts. 

Reflects light during phasing. 

Feed drum along lead screw. 

Mounting for half-nuts and 

left-hand end drum support. 

Bumper between drum and 

bearing block. 
Seen SS Eee 



c, LusricaTion. Erratic clutch tension usually in- 

dicates the need for lubrication. Refer to section 

VIL. 

d. ALINEMENT OF SHAFT. For proper operation of 
the clutch and drive assembly, shaft M must be in 

alinement with the lead screw. The up and down 

alinement can be controlled in Facsimile Transceiver 

TT-1/TXC-1 by the mounting screws of the motor, 
provided the motor has rubber grommets in the 
mounting holes. Motors without grommets are 

machined in a jig and should give no trouble in this 

respect. 

e. Doc Latcu CAmM PLATE. Excessive wear and 

damage are caused to the dog latch cam plate by set- 

ting it improperly. The cam plate should be adjusted 
so that it first begins to trip the dog latch after the 

dog latch has traveled approximately 14 inch past 

the end of the plate. The plate must engage the dog 

latch near the tip in order to insure sufficient lever- 

age. Adjustment can be made by sliding the entire 
dog trip arm assembly along the lead screw or by 
changing shims under the cam plate. The dog latch 
and trip arm must operate freely under a light 

tension from the springs. 

121. Drum (fig. 111) 

a. GENERAL. The drum of Facsimile Transceiver 

TT-1(*)/TXC-1 is constructed as illustrated in 

figure. 111. 

b. Harr-nuts. If the half-nuts (split nuts) have 
become damaged, replacement may be made with the 

spares provided with the equipment. In older equip- 

ments, each half-nut holder is numbered. Later 

equipments will accept stock half-nuts, and their 
retainers are lettered A and B. The half-nuts must 

be matched with the corresponding markings on the 
retainer. 

c. Brinpinc. If the drum tends to bind on the lead 
screw when it is turned or moved along the lead 
screw by hand, it is possible that the lead screw is 
bent or nicked. A nick in the guide rail may cause 
binding. Do not blame the drum unless other repairs 

fail to solve the trouble. Binds can sometimes be 

cleared by flushing the drum bearings with solvent 
(SD) and relubricating with oil (PL-SPECIAL). 

d\jirvers, (hg.102) di the key, (B in fiesdh) 
is too loose and is free to move sidewise, there may 
be jitters in the recorded copy. If replacement parts 

are not available, a temporary repair may be made 

by squeezing the walls of the key retainer. 

e. TENSION ADJUSTMENT, If phasing troubles 

124 

occur in Facsimile Transceiver Phyaweey 

tighten the drum tension adjusting screw a half turn. 
This is the upper screw on the left-hand lead screw 

bearing block. 

122. Lead Screw (fig. 112) 

a, CLEANING. Clean the lead screw thoroughly 
with solvent (SD). Take care not to scratch the 
threaded portion. After cleaning, inspect for 

scratches and nicks, using a magnifying glass. If 
nicks appear in the threaded portion, the threads 

may sometimes be chased by a skilled machinist 

working with a hand tool. Any nicks or dents in 
the other portion of the lead screw should be 
smoothed out with fine oil stone. Examination of 
the lead screw should include an inspection of the 
bearing (K in fig. 112). Replace bearings which 

cause the lead screw to bind. 

b. STRAIGHTENING. If the lead screw runs eccen- 

tric by more than 0.008 inch, straighten it. Move the 

drum to the extreme left and place a light about a 

foot or two directly over the center of the screw. 
Rotate the screw and note deflection of its shadow 

on the chassis. A piece of white paper placed on 
the chassis may aid in observing the deflection. Find 

the high spot by rotating to the point of maximum 

deflection and mark the spot with chalk or ink. 
Rotate the lead screw until the high spot is at the 

top. Grasp the screw firmly at the center and push 

down on it with a force of about 100 pounds. Check 
deflection again and repeat, increasing force in steps 
up to 175 pounds. This force should cause the lead 

screw to bend approximately 1/32 inch. If the screw 

bends too far, apply a lesser force in the opposite 

direction. 

c. Keyway. Nicks in the keyway will cause jitters 
in the recorded copy. A nick can sometimes be 
smoothed out with a very fine three-cornered file; 

the file mark may be smoothed out with a fine stone. 

d. Luprication. After a lead screw has been 
cleaned, inspected, and repaired, lubricate it as di- 

rected in section VII. 

123. Transmitter Optical System 

a. GENERAL, The cause of insufficient light on the 
photocell will in most cases be dirt on lenses or poor 

adjustment of the optical system. Before tracing for 
trouble, clean and adjust the system in accordance 
with e and f below. Aline the exciter lamp after 
each 100 transmissions, 
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Figure 112. Lead screw, dog, and bearings. 

rae oes Corps Name of part and: description Function 

A 6C310-1/L5 LEAD SCREW ASSEMBLY: lead screw; TTE No. | Rotates and feeds drum as- 

96-04-00-1 with drive dog, TTE No. 96-04-00-5. sembly. 

(ey © hy apeere anit 5, Beene LEAD SCREW PRESSURE PLATE: TTE No. | End-thrust bearing. 

90-07-00-5. 

OS el Pa nae oa Ma DRIVE DOG ASSEMBLY: TTE No. 96-04-00-5...... Couples lead screw to motor 
clutch. 

12 > 4/\ eee gine Agnenren DOG LAT CHisCA Mes LTE .NG096-0/-01-2 -—. on res ohne Causes dog latch to disengage 

from clutch. 

E 6C310-1/B1 BLOCK, BEARING: RH; TTE No. 96-07-00 ......... Supports right-hand end of 

, lead screw. 

F 6C310-1/B2 BLOCK, BEARING: LH; TTE No, 96-07-01.......... Supports left-hand end of lead 

screw. 

OL en t/a ae, tile Ae ee SPRING ssi PioNo s06204-00-2 % iriadies te Be sea sne sate Preloads thrust bearing. 

Pip eaprieeerescic. soc neraet DOG TRIP ARM: TTE No. 96-04-00-54 ..........000 Drives lead screw from pri- 
mary clutch. 

I 6C310-17P2 DOG LATCH -TTE Nox 96-04-00=57) tienes esccceees Drives lead screw from sec- 

ondary clutch. 

MP Ros a acai hie wae plo DRUMESTORSP VALE ee miEINo. 96—-0/—00-Smmee seer Dust shield for bearing. 

K Male ttc tdeens) CALL BEARING: “TE No, 96-07-00-2> -Norma- | Lead-screw, bearings, 

Hoffman No. 70i0-P. 

b. INspecTion. The following points in the trans- 
mitter optical system must be examined for defects 

before starting any repair work: 
(1) Exciter lamp. The exciter lamp may have a 

poor internal contact which causes it to flicker. Try 

a second lamp known to be good to determine wheth- 

er the first lamp is at fault. Be sure the lamp is in 

its right position and not rotated 180° in the socket. 
Check each time the lamp is removed. 

(2) Socket. Examine the socket for good contact. 
Be sure there is no corrosion. This can be done by 
forcing the lamp up and.down and sideways with 
the current on. If the lamp flickers, repair or replace 

the socket. Side play may cause the lamp to go out 
of focus. Examine the connections to the socket, 

especially the connection to the shell of the socket. 

Test the spring in the socket to make sure that it 
operates freely to give a strong contact pressure to 

the lamp. 

(3) Socket mounting plate. Examine the screws 
holding the socket mount in place to make sure they 
are set up tightly on the Bakelite holder. There is a 

possibility that the Bakelite may have shrunk away 
from the screws, causing them to become loose. 

(4) Lamp holder bracket assembly. The bracket 
assembly must not move when a pressure of 10 
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PARTIAL SECTION A-A 

Figure 113. Transmitter optical system. 
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seals signal cork Name of part and description Function 

6C25-1B/L1 TRANSMITTER OPTICAL SYSTEM: TTE No. | Scans subject matter for trans- 
90-01-00. mission. 

A 6C25-1/L7 OBI ECLLVEeEENS = LTE Nos 90-01-10 <) cuccutnecete. Focuses image of scanned 
spot on aperture. 

B 6C25-1( )/M5 | CONDENSER LENS ASSEMBLY: TTE No. 90-01-02.| Focuses light from  exciter 
lamp onto spot to be scan- 

ned. 

€ 6Z6806.8 LAMP, INCANDESCENT: Mazda 6-volt, 21 cp auto Illuminates spot to be scan- 

lamp; TTE No. 90-01-13; GE No. 1129. ned; exciter lamp. 

TD tea ns Sec el eee ee BEOCK COVER.) LEY No.90-O1-O1-3) oo. dics osnee eo Cover for photocell chamber. 

HER. = ees ee Ree ai ClOLIE EJEGLOR: Pluie Nos 90=01=0— oak ee ree ee Removes photocell. 

OR ss Oy ge i ae et Sanat ed ADJUSTING SCREW (eccentric) : TTE No. 90-01-04-3 Adjusts vertical position of 

exciter lamp. 

SOO Ga, Ri neta tee ADJUSTING SCREW (eccentric) : TTE No. 90-01-04-3 Adjusts horizontal position of 

exciter lamp. 

val tS agen ogee a een ge EXCITER LAMP ADJUSTING PLATE: TTE No. | Mounts exciter lamp to cell 
90-01-04-1. block. 

iC PL NS ape eee CELIiS BLOCKee ETH eNo. 90-01-01-1 sos sd cant asec sine Mounts optical system and 

supports photocell. 

[eed ce fen eae: Pe | LEAF COMPRESSION SPRINGS: Presses exciter lamp adjust- 

TTE No. 90-01-04-9. ing plate against cell block. 

iN [German | eat ek CY Pee Der area ADJUSTING PLATE WASHER: TTE No. 90-01-0444 Washer between leaf com- 

pression springs and cell 

block. 

A EN es i ee re SOCKET HOLDER: TTE No. 90-01-04-5 ............ Mounts exciter lamp socket to 
permit vertical adjustment 

of socket and adjustment of 

distance between exciter 

lamp and capacitor lens. 

O = a ARUP eee AEE LOCKING SCREW: ARAB, No. 90-01-04—7 ecceceseence Locks socket holder in cor- 

rect focusing position, 

oy iar <. | We ar e eee SOCKET: TTE No. 90-01-046; Culver-Stearns No. Lamp socket, 

i. AG-135. 

R 6C310-1/C5 CEAM Peer E No. 90-01-01-6 Ce i ee ce Clamps lens barrel. 

S 6L7032-19.3S SCREW, SET: lens barrel focus adjust; TTE No. Adjusts focus. 

90-01-01-8. 

“ap 6C310-1/C4 CILAMMOES IMES Nicely A Asesdeoc sreleleleleicheleralelarelsie Transmits motion from ad- 

justment screw S to lens 

barrel. 

(b> hen 9 eee Aes ae aN DIGAWOIReS POU ets a clef csthteae alee «ctor dee Indicates UP position of lens 

barrel. 

AE SiR iar one tent a halon PHOTOCELL and GRID CONNECTION SHIELD: | Shield. 

TTE No. 90-01-90-11. 

Vatinre IO tent tae were tui s SOCKET PLATE ASSEMBLY: TTE No, 90-01-01-2 | Photocell socket and mounting 
including socket TTE No. 90-01-01-23................ plate. 

GALEN eta ee Sees Te RATSING BLOCH T TE No.*96-01=14 203 oo 02 ase bene Raises optical system. 

TOE: daha aie any egy Wee LENS BARREL ASSEMBLY: TTE No. 90-01-03 ....} Scans area of predetermined 
size (elemental area) pass- 

ing light through aperture 

to photocell. 
or 
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pounds is applied by hand. If it does move, the 

spring tension under cam screws G and F is too 

light. The tension may be increased by taking one 
full turn on the screw. It is possible that the spring 
leaves may be broken. If so, replace them. 

(5) Condenser lens. Examine the condenser lens 

for dirt and fitting in the mount. 

(6) Objective lens barrel. Inspect the objective 
lens for dirt and fitting in the mount. The barrel 

must not be loose in the block. Inspect the lens for 

defects. It may be necessary to remove the lens 
barrel. If the cementing between the elements of 
the lens appears to be fern-like when examined 

under a magnifying glass, replace the lens. If any 

other defects appear under examination with a 

magnifying glass, replace the lens unless the defects 

occur only at the outer rim of the lens. 

(7) Photocell socket. Remove the pan under the 
photocell and examine the socket connections. 

c. Exciter Lamp Socxet. Do not replace the 

exciter lamp socket with any ordinary type auto- 
mobile socket. The socket must be constructed with 

strong springs behind the contact, and insulated with 

Bakelite, not hard rubber. 

d. Lamp Bracket. If it is necessary to tighten 
the lamp bracket, keep in mind that the eccentric 

action of the top screw moves the bracket side- 

ways and the eccentric action of the bottom screw 
raises and lowers the bracket. The center operating 
position of the screw heads is marked with a red 

dot. Do not attempt to obtain alinement with the 
red dot a quarter- or half-turn off center. The dot 

should not move more than 45° either side of 
center. If it is necessary to take up a turn on either 

the lower or upper cam screw, it may be necessary 

to make a partial turn of the second cam in order 

to obtain a complete revolution of the first one. 
This holds true if one cam is removed to replace a 

spring. Under emergency conditions, a spring may 

be replaced with a heavy piece of rubber that has a 
thin washer on each side. 

e. CONDENSER LENS. In most cases, the condenser 
lens may be cleaned sufficiently for operation by dust- 

ing off the top surface and wiping with a soft cloth. 

It is this top surface that collects most of the dirt. 

If the lens is fogged on the inside surface, it must 
be removed for cleaning. The nut is cemented in 

place with glyptal, which must first be loosened with 

a solvent such as glyptal thinner or paint remover. 

Use a form tool as shown in figure 116 for unscrew- 

ing the nut. Take care not to damage the paper 
washers. 

128 

f. OBJECTIVE LENs. The objective lens must not be 
removed unless it is necessary to make a.replacement 
because of cracked element or because of cementing. 

Cleaning of the front surfaces of the lens may be 

done without removing the barrel. To remove the 

objective lens, first remove the entire barrel. In re- 
moving the barrel, first unloosen the locking screws 

of the clamp R as shown in figure 113. From sheet 

metal, form a screw driver or spanner wrench tool 

as shown in figure 116. Do not use a single pointed 

screw driver, as it is apt to slip and scratch the lens. 

Try to loosen the nut without using solvent (SD) 

as the solvent will damage the cement between the 

lens elements. If it is necessary to use the solvent, 

use it very sparingly, keeping the lens barrel in a 

vertical position with the lens down. 

g. PHOTOCELL. Do not remove the photocell unless 
there is good reason to suspect that replacement is 

necessary. To remove the photocell, take off the 
cover D, and eject the cell by lifting the ejector rod 

E. In replacing the cell, have the single-wire ancde 
in the cell pointing to the back. If subjected to high 

humidity, the base may absorb moisture, making 
replacement of the photocell necessary. After re- 

placing the photocell be sure to readjust R42. 

h. ExctteER LAMP AND CONDENSER OPTICAL Sys- 
TEM. (1) Center cam screws so the red dot is up. 

Set photocell lens barrel with the dot or line marker 

in the top position (U in fig. 113). If the lens barrel 
has been removed and the focal point is not known, 

set the barrel back so that the face of the lens is 

about one-half inch from the surface of the drum. 

Tighten the screw in clamp R. Wrap a piece of 

white paper around the drum, turn on the power, 

set the selector switch for TRANSMIT, set the 

CONTRAST control about five points higher than 

the balance point for negative transmission, and set 
the GAIN control at 100. 

(2) Loosen the clamps on the socket and adjust 

the alinement of the filament; move the socket up 

and down in the clamp until the maximum meter 

reading is obtained, If there is no meter reading, 

adjust the top adjusting cam until there is a meter 
reading. 

(3) If the alinement of the condenser lens system 

is uncertain, loosen the mounting screws and move 

the system laterally for maximum reading. Return 

the top adjusting cam screw to center position and 
readjust the system for maximum reading. 

(4) Loosen the clamp screws which hold the 
bakelite block to the mounting plate. Swing the 
block to and from the condenser lens and lock it in 



position at the point of maximum reading. If the 
adjustment is not critical, clamp the block in the 
center position. With the drum rotating, readjust the 

eccentric screws for steadiest signal. If at any time 

during the procedure the meter reads above +2, 
adjust the GAIN control to bring the reading into 

the range between —4 and +2. 

i. PHotoceLt Lens Barret. Remove the white 
paper from the drum and replace with a sheet of 65- 

line half-tone or very fine print. The 65-line half- 
tone copy may be obtained from large newspaper 

photographs having light gray or white background. 

Connect a headset across the line terminals. If the 

tone is not loud enough, use the LINE JACK. 
Listen to the signal as the drum rotates; move 

the lens barrel in and out until the sharpest and 
loudest modulation tones are heard. To make the 

modulation tones distinct, the 1,800-cycle carrier can 
be cut off by shorting terminals 1 and 2 of T5. Keep 
the line or indicator (U in fig. 113) in the top 

position. At the point of loudest or sharpest tone, 

lock the lens barrel in position. Again refine the 
adjustments of the exciter lamp position with the 
cam screws. Replace the white sheet on the drum 

for a final check. An alternate method of alining 

the photocell lens barrel is to connect an oscilloscope 

across the line terminals and move the drum by 

hand, alternately scanning black and white copy. 
Adjust the lens barrel for maximum contrast be- 
tween black and white, as indicated on the oscillo- 

scope. By using a synchronized horizontal sweep on 
the oscilloscope and letting the motor turn the drum, 

the wave envelope can be studied. 

124. Recorder Optical System (fig. 114) 

a. GENERAL. Failure to obtain recordings of suff- 
cient density in most cases can be traced to a weak 
recorder lamp. Check the current going through the 

recorder lamp and make a test with a replacement 

lamp before suspecting faults in the optical system. 

b. CLEANING Lenses. The lens surfaces, with the 

exception of the front face of the objective lens E, 

are protected. Dust can usually be removed with 

a camel’s-hair brush without tampering with the 

adjustments of the optical system. 

c. REcoRDER LAmp REPLACEMENT. The recorder 

lamp can be replaced without removing the recorder 

lamp optical system from its bracket, in the follow- 

ing manner: 

(1) Remove connectorsor sockets from recorder 

lamp A. 

(2) Remove four screws B at the rear of recorder 

optical system. 

(3) Remove pressure plate C and retainer cup D. 

(4) Pull lamp A carefully out of optical system. 
If the lamp comes out without a rubber ring F 

around the bulb, remove rubber ring from the inside 
of the optical system 

(5) Place rubber ring F on the bulb of the new 
recorder tube and reassemble the system, leaving 

the four pressure plate screws loose. 

(6) Connect the recorder tube leads to the prongs, 

the red lead (++) going to the No. 7 prong which 

is nearest the alining projection. (Most sets have a 
socket, not individual connectors.) 

(7) Connect the UC coupling coil to the trans- 

ceiver and place the coil near the motor. 

(8) Turn the selector switch to RECORD 
PHOTO: 

(9) Adjust the GAIN control and the position of 
the UC coupling coil until the meter reads about 

+2 db. 

(10) Move the drum to the extreme right and 
shade the transceiver from direct light; slip a piece 

of tissue paper or a piece of undeveloped film in 

front of the recorder optical system, close to the 
objective lens. A ring of light should be visible on 

the tissue or film. This ring must be within the field 

of the lens, preferably in the center. If the light is 

off to one edge so that some of the light is being 
shut off by the lens barrel or the light is not visible 
at all, orient the recorder tube by pressing on the 

retainer cup in different directions to center the 

ring of light well within the confines of the objective 

lens. Once the ring of light is centered, tighten 

the plate screws progressively and recheck the ring. 
of light. If there is a clamp under one of the pres- 
sure plate screws, the recorder tube wires should 

be placed under the clamp so that they are captive 

but free enough to slip and prevent cutting of the 
insulation. 

Caution: There are 250 volts direct current on 
recorder tube terminals. 

d. Testinc ALINEMENT OF RECORDER OPTICAL 

SysTEM. Set up for photographic reception and 

make a test run on photographic paper or film. 

Recording for 1 minute is required at the following 

levels: —4, —2, 0, and +2 db. Develop the exposed 

paper, examine it under a magnifying glass, and 

note how the rectangular images stack up on one 
another in sharpness and size (fig. 115). When in 
proper adjustment, the rectangles just touch one 

another on all four sides, If the rectangular images 
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Figure 114. Recorder optical system. 

Ref Signal Corps 
Symbol stock No. Name of part and description Function 

6C310-1/L2 RECORDER LAMP ASSEMBLY: TTE No. 96-02-00..| Recorder optical system. 

A 2Z58 90-11 LAMP, RECORDER: Sylvania No. R1130A or No. | Converts signal to light. 

R1130B; TTE No. 90-02-06. 

Ba) eek] Bale ee ereateetet SCREW 3536 x1 6-32 ee. eos aw ease sm uiela cts Sidobelolagege Wie wher Fastens pressure plate. 

Cah: Mie eh ocre nee PLATE: pressure; TTE No. 90-02-02-2.........:5..... Clamps lamp base sleeve. 

Tay POS | oe tne ears Sette state SLEEVE: lamp base; TTE No. 90-02-02-9 ............ Clamps recorder lamp in place. 

1B, 6C310-1/L7 LENS: objective; plano convex, Hasting Triplet 10x; Focuses light passing through 

TTE No. 90-02-05. aperture onto drum. 

F 6C310-1/H1 HOUSING, LAMP: TTE No. 90-02-02 .......3....... Main assembly barrel. 

Ge Pi DE a eee KNURLED RING: TTE No. 90-02-03-12 ............ Adjusts lens barrel. 

H 6C310-1/B4 BARREL SUBASSEMBLY: lens; TTE No. 90-02-03-1.} Mounts and shields objective 

lens. 

I 6C310-1/N1 NUT, LOCK: TTE No. 90-02-03-3 .........-.02s0-0e- Locknut. 

J 6C310-1/L3 LENS: condensing; plano convex, 18mm focal length; Field lens. 

TTE No. 90-02-04. 

eh LAchiciaetesety tracts APERTURE PLATE: for AN/TXC-1; TTE No. | Light aperture. 

96-02-02-7. 

L 2Z2650.8 CLAMP: lamp recorder; zinc die-cast; TTE No. | Supports lamp housing. 

90-02-01. 

Ma Ltda: ctaatiein «coat RATSING BLOCK" PLN. 96-02-0745. oe ase accu ee Raises optical system. 

IT SS ee a as ae SNUBBERS fon rate a oth ne os pra piace culate ste eels enraaaiens Prevents vibration of lens bar- 

rel, 
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Figure 115. Enlarged section of photo recording. 

clearly. It may be necessary to repeat th 

ile 1m Facsi 

is image size 

a. Motor AMPLIFIER Driver V4. 

Transceivers, <1 T—l/ TXC+1) ands TTA /TXEG-1 

adjustment several times to get satisfactory results. 

Tighten screws and locking rings securely after each 

adjustment. The square image should have two sides 

parallel to the axis of the drum. When focus adjust- 
ment is made the optical system tends to turn, since 

it is being moved in and out of the clamp. The 

direction of the image must therefore be restored to 
its original position, 

125. Motor Amplifier 

justing 
. 

Move the drum to the extreme 

left and place a thin negative on the drum so that 

g (Jin fig. 114) and turn ad 

the negative is perfectly tight and extends one- 

are not obvious to the naked eye at 8 to 10 inches 
distance the images can be considered satisfactory. 
If the rectangles are obviously undersize or over- 

e. ALINEMENT OF RECORDER OPTICAL SYSTEM. 

ring G and lens barrel H two turns in the proper 

direction. If the rectangles are too small, turn the 

lens barrel into the housing. If they are too large, 

turn the lens barrel out of the housing and tighten 

size, readjust the lens barrel. 

Loosen locking rin 

the locking ring. 

differ from Facsimile Transceiver TT-1B/TXC-1 

(1) Facsimile Transcewers TT-1/TXC-1 and 
TT-1A/TXC-1. In these two transceivers, the cath- 

in the grid and cathode circuits of V4. 

remove the motor and 

quarter inch over the right-hand edge of the drum, 

clutch cover and push the drum farther to the left. 

keeping the emulsion side out. Adjust the transceiver 
so the meter reads +2. The image of the rectangle 
should be visible on the film beyond the edge of the 

drum. If it is not visible ’ 

ode bias for V4 is developed across resistors R66 

and R67 and the phase magnet coil. The resistors are 

associated with V13. The value of R67 may be 

done, it may be necessary to increase or decrease the 
altered to improve the direct recording. If this is 

value of R34 to obtain the normal operating current 

If the readjustment has caused the image to go 
out of focus, loosen the screw in clamp L which 

supports the optical system. Carefully slide the opti- 
cal system back and forth until the image is sharp. 

image cessary to see the 1 1S 2e€ A magnifying glass 
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FOR USE ON RECORDER 
OBJECTIVE LENS NUT 

NOTE- SHADED AREA TO BE 
FILED UNTIL TEETH FIT IN 
SLOT IN LENS NUT 

SOCKET WRENCH FOR USE ON SELECTOR SWITCH 

4-20 HEX. NUT 

NUT SOLDERED OR 
BRAZED TO SCREW 
AS SHOWN 

4 

Figure 116. 

of 75 to 85 ma in the synchronous motor. Before 
changing any resistor, make sure that the tubes in- 

volved are not defective and that the resistance of 

other resistors in the circuit is correct. T1 is a class 

B driver transformer and may be replaced with any 

similar transformer which will fit in place. In making 
a replacement, try reversing the direction of current 
through the primary winding to obtain the maximum 
current in the motor circuit. 

(2) Facsimile Transceiver TT-1B/TXC-1. This 

transceiver includes potentiometer R93, in the input 

circuit of V4, which is used to adjust the motor cur- 

rent as read on meter M2 to 90 ma. Another poten- 
tiometer, R97, is located in the cathode circuit of 
V13 so that bias may be adjusted for best direct 
recording results without changing the value of R67. 
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* 58 (.140) 
DRILL THRU 

FOR USE ON RECORDER -FIELD 
LENS NUT 

L ie 

NOTE- SHADED AREA TO BE 
FILEO UNTIL TEETH FIT IN 
SLOT IN LENS NUT 

FOR USE ON CONDENSER LENS 
NUT 

1 
-|s 

agree 
NOTE- SHADED AREA TO BE 
FILED UNTIL TEETH FIT IN 
SLOT IN LENS NUT 

-20 ALLEN HEAD 
CAP SCREW 

FOR USE ON TRANSMIT 
OBJECTIVE LENS NUT SS 

NOTE-SHADED AREA FILEO UNTIL TEETH Fite IN SLOT IN LENS NUT 
TL100845 

Special tools. 

b. Output Stace, V5 anp V6. Flash-overs may 
occur in the sockets of V5 and V6. Do not scrape 

away the carbonized portion of the sockets. Replace 

them with new ones. If the plate circuit becomes 

shorted to ground either through the socket, wiring, 

or tubes, the motor of Facsimile Transceiver 

TT-1/TXC-1 will burn out if the power is left 

on for more than a few seconds. Motors of Fac- 

simile Transceivers TT-1A/TXC-1 and TT-1B/ 

TXC-1 are protected by fuses. 
Caution: Under normal operating conditions, the 

a-c voltage across choke T6 is approximately 800 
volts. Take care when testing the circuit with the 

power on. 
c. Fitter. A high-voltage leak in choke T6 or in 

capacitor C28 or C29 may not interfere with the 



operation of the synchronous motor but will cause 

disturbances in nearby radio-receiving equipment. 
In ‘such cases, replace the choke or capacitor. A 

short to ground in this circuit will cause the syn- 

chronous motor or fuse to burn out. 

d. MOTOR JACK. The input circuit includes the 
MOTOR JACK which may give contact trouble. 
The contact pressure is increased by bending the 

springs with long-nose pliers. 

e. ALINEMENT. With proper voltage on grid 6 

of tube V4, the direct current in the synchronous 

motor should be between 75 and 85 ma in Facsimile 
Sets AN/TXC-1 and -1A; approximately 90 ma in 
Facsimile Set AN|//TXC-1B. If the input voltage is 
not correct, adjust it by changing R34 in Facsimile 

Transceivers TT-1//TXC-1 and TT-1A/TXC-1 to 

a higher or lower value, or adjusting R93 in Fac- 

simile Transceiver TT-1B/TXC-1. If the voltage 

is not correct as indicated by the signal tracing 
chart, try changing the tubes. Make current meas- 

urements with the motor running. 

126. Fork Oscillator Unit 

The fork oscillator unit is designed to supply a 
1,800-cycle signal of extreme accuracy. The regu- 
lated B-+ voltage must not vary more than +5 
volts. The oscillator unit is calibrated at the factory ; 
however, small adjustments in frequency may be 

made in the field by varying cathode resistor R25 
of the unsealed unit or R304 of the sealed unit. 
Enough adjustment is available to compensate for 
minor changes due to aging of tubes, new tubes, 
and small differences in the RB-+ voltage. Since 

the frequency of the fork oscillator unit is easily 
upset, it is not practical in most cases to make 

repairs in the field. 

127. Phasing Circuit 

a. GENERAL. The phasing circuit is inoperative 
except during the phasing operation. When the 

PHASE button is pressed, the input signal is picked 
up across cathode resistor R72 of V14. The signal 
is rectified by the recorder lamp in the plate circuit. 

b. Purse Fitter. The phasing pulse, which is 

represented by a dip in the steady 1,800-cycle signal 

or an increase in the steady 1,800-cycle signal, is 

smoothed out into a d-c pulse by the action of 

smoothing capacitor C45 which has a capacity of 50 
microfarads (mf). In:case of failure, and if an 
exact equivalent is not available, replacement may 

be made with a capacitor having a value between 
10 and 50 mf. The voltage rating must be between 

25 and 50 volts. 

c. Stace V15. The pulse amplifier stage V15 is 
similar to any voltage amplifier. The signal is applied 
to the cathode. The grid is at ground potential. 
This must be taken into account in tracing trouble 
since it is frequently a cause of confusion. Capacitor 
C47, connected from plate to ground, helps to elimi- 

nate the 1,800-cycle ripple in the amplifier pulse. 

d. Stace V16. As the strength of the pulse in- 
creases, a positive potential is applied to the grid 

of the thyratron Tube JAN-884, causing current 
to flow in the plate circuit. The positive voltage 

develops at the beginning of the phasing pulse when 

transmitting for negative reception. At this time, the 

signal level increases, scanning from black to white. 

A positive pulse is generated immediately after scan- 
ning the phasing pulse when transmitting for posi- 
tive reception. At this point, the signal increases 

when scanning from white to black. Thus, the exact 

phasing point for negative recording is displaced 

from the exact phasing point for a positive record- 

ing by the length of the phasing pulse. The dog trip 

arm (fig. 71) must be so positioned that it will split 

the two pulses (positive and negative) evenly on 
each side of center. The plate of V16 is connected 

directly to RB-++-. When current flows through the 
plate, it must pass through the cathode circuit. The 
low impedance path to the cathode is through the 
phase magnet and capacitor C50. Before phasing, 
one side of C50 was at cathode potential and the 
other side at ground potential. After the capacitor is 

charged, the impedance of the cathode circuit is very 
high and the plate current ceases to flow. If C50 
fails, current flows in the plate circuit at all times. 

The failure can be detected by watching for the glow 
in the tube. The normal bias voltage is controlled by 
voltage bias resistors R78 and R17. If the phase 
magnet fails to operate and no discharge glow is 

noted in V16, try another tube before tracing trouble 
in the phase magnet. 

128. Photocell Circuit 

a. RESISTANCE AND VOLTAGE MEASUREMENTS. 
The balancing anode of the photocell should have 
between 0.3 and 0.6 volts dc, depending upon the 
value of R49, which in most cases is 100,000 ohms. 

With the power turned off, measure all resistances. 
Check potentiometer R45 for good contact between 
the contact arm and resistor. A poor contact in equip- 
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Figure 117. Stylus holder assembly. 

Name of part and description 
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BRACKET SPRING: TTE No. 09-03-02-2 ........... 

BRACKET ASSEMBLY: TTE No. 90-03-02 including 

fixed pivot TTE No. 90-02-03-3. 

STYLUS SHAFT LEVER: TTE No. 90-03-01-1 ...... 

SPRING: TTE No. 90-03-01-7 ......... 

FEED-THROUGH INSULATOR ...... 

DAMPENER: TTE No. 96-03-02-6 ..... 

INSULATOR: TTE No. 90-05-0433 . 

STYLUS SHAFT: TTE No. 90-03-01-1 

CC 

eee ee er oeeeoeee 

eeeeer ree eee ee 

Ce 

Function 

Supports stylus needle. 

Conducts high voltage to re- 

cording paper. 

Holder for stylus A. 

Clamps stylus in holder. 

Left-hand pivot for stylus 

shaft. 

Right-hand pivot for stylus 

shaft. 

Spring support for adjustable 

pivot. 

Supports pivots. 

Rotates stylus shaft to remove 

-needle from drum. 

Rotates stylus shaft to bring 

stylus in contact with drum; 

electrical connection between 

stylus holder and connecting 

terminal. 

Insulates connection to termi- 

nal lug. 

Dampens vibration of needle 

holder when riding over 

paper clamp of AN/TXC-1 

drum. 

| Supports needle holder. 
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‘ment that has been standing idle for some time can 
be cleared by rapidly rotating the CONTRAST 
control back and forth 15 or 20 times. Also check 
for a good contact between resistor R42 and the 

sliding contact. This can be done by connecting the 
meter on one side of R42 to the contact and apply- 

ing a light pressure to the contact ring. Capacitor 

C58 usually does not develop trouble, inasmuch as 
the voltage across it is very low. 

b. SwitcHinc Circuit. Any unbalance in the 
bridge circuit develops a voltage across R50 which 

is applied to the grid of V10. In tracing circuit con- 

tinuity, switch IIL must be taken into account. 

c. ADJUSTMENT AND ALINEMENT. With the 

power turned on and the selector switch set at 

TRANSMIT, adjust the CONTRAST control and 
R42 for the best possible balance with the beam 
scanning the black portion of the phasing strip. If 

it is not possible to obtain a minimum signal of at 

least 20 db below the maximum signal (1/10 maxi- 
mum value on the oscilloscope), it is necessary to 

improve the balance. This may require changing 

the photocell or checking the transmitting optical 

system. After proper contrast is obtained between 

black and white, as adjusted for negative trans- 

mission, set the CONTRAST control for positive 

transmission and obtain as good a balance on white 

as possible. Readjust the balance by adjusting the 

sliding contact on R42. If further improvement is 

necessary, adjust the value of R49 by changing the 

resistor to a higher or lower value. 

129. Signal Amplifier 

a, GENERAL. The alinement of the signal ampli- 
fier involves nothing more than step-by-step checks 
of signal voltage and waveform. If there is any 

deviation from the voltages in the signal tracing 

chart, or if there is any tendency for the signal to 

flatten as shown by the oscilloscope, locate the 

faulty stage and take corrective measures. All parts 

may be replaced with approximate equivalents, with 

the exception of transformer T2. In emergencies 

this transformer can be replaced with a driver 
transformer designed to operate into a Tube 

JAN-6N7 or a pair of Tubes JAN-6V6. Such a 
transformer should have a ratio of 1 to 1% for 

full secondary. Connect one half of the low 

impedance secondary of the driver transformer to 

the No. 1 and 2 terminal positions. Leave the other 
half of the secondary open. If such an emergency 

- replacement is made, low-voltage line terminal con- 

nections may be obtained by using the UC feed coil. 

b. StyLus TRANSFORMER. Stylus transformer T3 
should be replaced with an exact equivalent. In an 

emergency a driver transformer, such as one de- 

Figure 118. ; Facsimile Transceiver TT-1/TXC-1 with unsealed fork oscillator unit, top view, 

parts identification, 
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signed to operate into a pair of Tubes JAN-6V6 
or a Tube JAN-6N7, will serve the purpose. The 

voltage ‘break-down rating should be above 2,000 

volts. The line side should be connected to terminals 

No. 1 and 2. A line-to-line transformer may be used, 
but the recording will not be at full density. 

130. Selector Switch 

a. WAFER REPLACEMENTS. If a wafer is defec- 
tive, it is easier to replace the wafer than to replace 

the entire switch and cable assembly. At the factory 

a special socket wrench, as shown in figure 116, is 

used for removing the nuts of the entire switch 
assembly, Similar socket wrenches can easily be 
made in the field. If materials are not available, 

long-nose pliers will serve the purpose. 
b. Grounp1nG Switcu. A leaf switch is actuated 

by the selector switch when in the transmitting post- 
tion. This switch grounds the tip of the RADIO 

XMTR. jack for the purpose of controlling the 

power relays in the radio transmitter. Proper 

operation is obtained by bending the springs. 

c. Stytus AcruaTinc System. After working 
the switch, make certain that the adjustments of the 

stylus actuating system are not upset. If the stroke 

is too short or too long, make correction by bending 
the actuating arm attached to the selector switch. 

The stylus holder assembly is shown in figure 117. 

131. Db Meter Circuit 

If the db meter readings are not correct, first try 

a new Tube JAN-/7N7 in stage V13. If the results 
are the same, replace the original Tube JAN-7N7. 
Check the resistance of R61, R62, R68, and R69. 

If the value of these resistors is found to be correct 

—that is, within 10 percent—select the value for 

R70 to get the required reading. The value of R71 

should be as specified. 

132. B+ Voltage Regulator 

a. Regulator lamp V25 is designated as type 
R1160A or Tube JAN-1B46 in Facsimile Trans- 

ceivers TT-1/TXC-1 and TT-1A/TXC-1, and as 

4/76 \ 

fs ‘ 
Cait oe 1 

SP ged ad Vanna? [40 oa i] 1 ‘ 

¥ woes s = — ES =< = tt 

XN HW C36 

OMB+ ied = a = ie 

Md SS wn Lee 
( 

eater 
e C48 C 46 C34 on 

A © 
9 oO TOO0COOGCOUGO/9560 \SEC2 pi 

3/elele a o1]}°3 490 JPRI : >> O O 

eels ™llo1 20 /SEC | ©, 
eaqggQoQqgaoQqag uh 

R38 a 
+ T6 ~ 

B 

(9) 

(I 

c58 

( 
TL738545S 

Figure 119. Facsimile Transceivers TT-1/TXC-1 and TT-1A/TXC-1, bottom view, 

parts identification, 
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REGULATOR PANEL 

JAN- JAN- JAN- 
6AC5GT/4G 6ACS5GT/G 705 

TL73855S 

Figure 121. Facsimile Transceivers TT-1/TXC-1 and TT-1A/TXC-1, regulator panel, 

bottom view, parts identification. 

type 5651 in Facsimile Transceiver TT-1B/TXC-1. 
The voltage range of Tube JAN-1B46 or the 

R1160A is 79 to 85 volts, that of the 5651 approxi- 
mately 73 volts. Both must be measured with a high- 

impedance voltmeter. When making a replacement, 

measure the voltage across the lamp. If the voltage 
is not within the proper range, try another lamp. 

Caution: Do not remove the regulator lamp V25 
or tube V7 with the power turned on. If this is done, 
the RB+ voltage will rise to approximately 350 volts 
and possibly cause damage to some of the 

components. 

b. V7 is a critical factor in the voltage control. 
There are times when it may be easier to select a 
tube V7 than to select a voltage regulator lamp to 

produce desired output voltage. 
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Figure 122. 
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c. Oscillations develop in the regulator circuit at 
low line voltages, that is, at the point where the 

voltage regulator lamp drops out of control. Oscil- 

lations are sometimes aggravated by a feedback 
condition. Feedback can be remedied sometimes by 

separating the green grid wires of tube V7 from 
the plate and the grid wires of the other tubes in 
the regulator circuit. Replacement of V25 may be 
necessary in some cases, 

133. Rectifier Power Supply 

a. Power TRANSFORMER T11. The original trans- 
former used in earlier equipment was the Kenyon 

type T246, This transformer may be used as a 
replacement, but the filament winding feeding the 

RADIO 
XMIT-SW 

CONTRAST 

FRONT PANEL 

TL 73856S 

Facsimile Transceiver TT-1/TXC-1, rear of front panel, parts identification, 



JAN-7N7 JAN-7C5 JAN-7L7 

Figure 123. 

transceiver unit will be overloaded. The original 

T246 has two 6.3-volt, 3-ampere filament windings. 

The modified transformers have one 6.5-volt, 1.75- 

ampere filament winding, and one 6.5-volt, 6.25- 

ampere filament winding. The filament windings of 
a replacement transformer may not be phased the 

same as the original. If the phasing is not correct, 
the motor start voltage across terminals 5 and 8 of 
the Jones plug will be about 3 volts instead of the 

required 10. To phase the windings, remove the 
jumper wire from the 1.75-ampere winding. Connect 
it to the other end of the same winding. For ex- 
ample, if the jumper is on the terminal with the 

green wire, move it to the terminal with the brown 

and yellow wire. 
b. CuHoxes T12 anp T13. These chokes may be 

replaced with close equivalents that fit in the space 

available. 
c. Capacitors C12, C13, anp C14. These capaci- 

tors have a rating of 1,000 volts. In an emergency, 

capacitors having a rating of 600 volts may be used. 

d. Power Case. If the power cable or Jones 

plug is damaged, a replacement may be made with 

a complete cable and plug assembly, available at 

signal depots. 

134. Exciter Lamp Supply 

a. ConpiTIoN. Set the selector switch in SEE 

RANGE or TRANSMIT position. Turn the power 

HEREREE 

8 ZS<RSVsVsse 

FORK UNIT FRONT VIEW 

TL73857S 

Unsealed fork oscillator unit, parts identification. 

on. Measure the exciter lamp voltage at secondary 
No. 2 on transformer T15. A regular a-c voltmeter 

will not give an accurate reading of this voltage, 
which is not a sign wave. First calibrate an oscil- 

loscope to serve as a voltmeter, by applying 6.3 volts 

from one of the filament windings of the facsimile 

set to the vertical input terminals of the oscilloscope. 

Note the deflection. Then, without changing the set- 

ting of the horizontal gain control on the oscillo- 

scope, disconnect it from the filament supply and 

connect it across the exciter lamp supply. The 

exciter lamp voltage should cause approximately the 

same peak deflection on the oscilloscope (90 percent 
is sufficient). With the exciter lamp voltage properly 
set in this manner, it may be measured on a con- 

ventional a-c voltmeter and the voltmeter reading 
recorded as a standard against which future checks 

can be made. If the exciter lamp is lit and the voliage 

across it is slightly low, check output tubes V19 and 

V20. If the tubes are in good condition, readjust 
potentiometer R15. If correct voltage cannot be 

obtained, check the regulator lamp with a vacuum- 

tube voltmeter. Set the meter on the 250-volt scale 
and connect across the regulator lamp (V23) termi- 

nals. The voltage should be between 75 and 90 volts 
de. If the reading is out of range, replace the tube. 

If the regulator lamp is in good condition, check 
tube V21. If the output voltage is below 5 volts ac, 
check tubes V19 and V20. If tubes are in good 
condition, check the signal voltage on grids (6) of 
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Figure 125, Facsimile Transceiver TT-1A/TXC-1, rear of front panel, parts identification. 
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Figure 127, Facsimile Transceiver TT-1B/TXC-1, rear of front panel, parts identification. 

V19 and V20. If grid voltage is normal or above 
normal, transformer T15 is defective. See the signal 

tracing chart (fig. 100). This transformer must be 
replaced with an exact equivalent. The exciter lamp 
may be checked by connecting it to a 6-volt battery. 

Caution: If the exciter lamp is removed, a re- 
placement must be made before the power is turned 
on. Operation without an exciter lamp may cause 

damage to transformer T15. 

b. REPLACEMENT Parts. Potentiometer R15 may 
be replaced with any close equivalent which fits 

into the available space. Transformer T14 may be 
replaced with a conventional driver transformer 

having a ratio ranging from 1:1 to 1:%4 between 
primary and one half of the secondary. 

135. Rustproofing and Painting 

When the finish on the case has been badly scarred 
or damaged, rust and corrosion can be prevented 

by touching up the bared surface as follows: 

a. Use #00 or 4000 sandpaper to clean the 

surface down to the bare metal. Obtain a bright, 
smooth finish. 

142 

Caution: The use of steel wool is not recom- 

mended. Minute particles of steel wool may cause 

internal shorting of circuits. 

b. When a touch-up job is necessary, apply 

approved paint with a small brush. Remove rust 

by cleaning with solvent (SD). Paint used must be 
authorized and consistent with existing regulations. 

136. Unsatisfactory Equipment Report 

a. WD AGO Form 468 (War DEPARTMENT 

UNSATISFACTORY EQUIPMENT REPORT) FOR EQuip- 

MENT UsEep By ARMY GROUND Forces AND TECH- 

NICAL SERVICES. WD AGO Form 468 will be filled 

out and forwarded through channels to the Office of 

the Chief Signal Officer, Washington 25, D. C., 
when trouble occurs more often than is normal, as 

determined by qualified repair personnel. 
b. AAF Form 54 (UNSsATISFAcTorY REPORT) 

FOR EQuipMENT Usep sy ArMy Arr Forces. AAF 

Form 54 will be filled out and forwarded to 

Commanding General, Air Matériel Command, 

Wright Field, Dayton, Ohio, in accordance with 

AAF Regulation 15-54, 
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Figure 130, Rectifier Power Uni: P?-86/TXC-1, bottom view, parts identification. 
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Figure 131. Rectifier Power Unit PP-86/TXC-1, bottom view, parts identification, 



Byer pares 

Figure 132. Rectifier Power Unit PP-86A/TXC-1. top view, parts identification. 
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Figure 133. Rectifier Power Unit PP-86A/TXC-1, bottom view, parts identification. 
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Section XIV. FINAL TESTING 

137. Individual Unit Performance 

a. GENERAL. After the set has been repaired and 

is ready for operation, check all units to see that they 

meet the minimum performance requirements out- 

lined in this section. 

b. TRANSMITTING. Make the following tests with 

the transceiver operating as a transmitter: 

Test 

(1) Fork frequency: 

TRANSMIT position. 

Db meter at 0. 

(2) Contrast: 

TRANSMIT position. 

(3) Voltage regulation: 
TRANSMIT position. 

Balance on black and 
shine light on white. 

Db meter at 0 with 

light shining on white. 

(4) LINE JACK output 

into 600-ohm load: 

TRANSMIT position. 

Db meter at +2 db. 

(5) LINE binding post out- 

put into 600-ohm load: 

TRANSMIT position. 

DB meter at +2 db. 

(6) LINE binding post bal- 

ance: 

TRANSMIT position. 

Db meter at +2 db. 

600-ohm load resistor 

across binding posts. 

(7) RADIO XMTR. jack 

output into 100-ohm 

load: 

TRANSMIT position. 

Db meter at +2 db. 

Requirement 

1 cycle in 2 minutes maxi- 

mum deviation from stand- 

ard. 

20-db minimum wedge for 

both positive and negative 

settings: 

1-db maximum deviation on 

meter while varying pow- 

er line voltage between 

100 volts and 130 volts ac 

at the rate of about 1 

cycle per second. 

Voltage measured across 

600-ohm load resistor: 

maximum, 17 volts ac; 

minimum, 14 volts ac. 

Voltage measured across 

600-ohm load _ resistor: 

maximum, 0.85 volt ac; 

minimum, 0.7 volt ac. 

Voitages measured from 

each binding post to 

ground differ by no more © 

than 1 db. 

Voltage measured across 

100-ohm load resistor: 

maximum, 0.44 volt ac; 

minimum, 0.36 volt ac. 

c. Recetvinc. Make the following tests with the 

transceiver operating as a receiver: 
Test 

(1) Fork beat: 

RECORD PHOTO 

position. 

GAIN at 100. 

No connections to input 

circuits. 

(2) LINE JACK input 

0.0035 volt ac, 1,800 

cycles: 

RECORD PHOTO 

position. 

GAIN at 100, 

Requirement 

Db meter gives no indica- 

tion of signal. 

Db meter reading: maxi- 

mum, +4 db; minimum 

+1 db. 

Recorder lamp current 

_ measured on d-c milliam- 

meter in series with lamp: 

maximum, 33 ma; mini- 

mum, 28 ma. 

Test 

(3) LINE binding post in- 

put 0.0035 volt ac, 

1,800 cycles: 

RECORDSLHOTO 

position. 

GAIN at 100. 

(4) LINE binding post in- 

put balance to C.T., 

0.0035 volt ac, 1,800 

cycles: 

RECORD PHOTO 

position. 

GAIN at 100. 

(5), RADIOW RCVR jack 

input 0.14 volt ac, 

1,800 cycles: : 

RECORD PHOTO 

position. 
GAIN at 100. 

(6) Motor action: 

KECORD: PHOTO 

position. 

Drum engaging lever 

disengaged from lead 

screw, 

(7) RECORD DIRECT: 

RECORD PHOTO 

position. 

Db meter at +2 db. 

LINE JACK input ap- 

proximately 0.005 volt 

ac, 1,800 cycles. 

Fasten sheet of Tele- 

deltos paper to drum. 

Start motor. 

Engage drum to lead 

screw. 

Turn selector switch to 

RECORD DIRECT. 

Requirement 

Db meter reading: maxi- 

mim, +1 db; minimum, 

—1 db. 

Connect ground lead of sig- 
nal generator to C.T. post 

and hot side alternately 

to each LINE binding 

post. Difference in two 

readings on db _ meter 

should not exceed 1 db. 

Db meter reading: maxi- 

mum, +5 db; minimum, 

“2. db. 

Set power line voltage at 

100 volts ac. Press START 

button until motor speed 

is slightly above  syn- 

chronous speed, then re- 

lease button. Motor should 

lock into synchronous 

speed an average of 4 

times out of 5. 

After several trials, press 

PHASE button while 

motor is running. Primary 

clutch should stop without 

stopping motor. If pri- 

mary clutch does not ro- 

tate when PHASE button 

is released and motor is 

running, rotate top of 

drum manually toward 

front panel about 4% inch 

and release. If clutch ten- 

sion is too tight or motor 

current is too low, motor 

will stall. 

Repeat above tests with 

power line voltage at 115 

to 130 volts ac. 

Stylus should contact drum 

and continuously record at 

least a dark gray, 

149 



Section XV. EMERGENCY REPAIRS 
AND OPERATION 

138. General 

Emergency conditions of operation and repair may 

require deviation from normal procedures and 

standards. This section covers information required 

for operation under emergency conditions and for 
making emergency repairs which will keep equip- 

ment in operation until full repairs can be made. 

139. Emergency Parts Replacements 

a. Resistors. All 14-watt resistors may be re- 
placed with 14- or 1-watt resistors. When making a 
replacement, select a resistor having a value as 

near as possible to the value specified. 
b. Capacitors. Except for capacitors C28 and 

C29 in the motor circuit and capacitors in the un- 

sealed fork oscillator unit, the capacitance ratings 

are not critical. Replacements may be made with 

approximate equivalents. 

c. TRANSFORMERS AND CuHoxes. Most replace- 

ment transformers are of the hermetically sealed 
type. These fit into the space provided for the 

original units. 
(1) T1 and T14 are not critical and may be 

replaced by any one of several types and makes of 

driver transformers stocked by depots. The first 
choice is a transformer designed as a driver trans- 

former for a pair of Tubes JAN-6V6 or a Tube 

JAN-6N7,. 
(2) T5 may be replaced by a plate-to-line trans- 

former of the ouncer type. 
(3) T12 and T13 may be replaced by similar 

chokes having a current rating of about 250 ma. In 
an emergency, T12 may be dispensed with if the 
line voltage does not exceed 115 volts, 

140. Emergency Transmitting Allowances 

a. The specified requirements for contrast call 
for a 20-db difference between black and white. In 
an emergency, a range as low as 4 db will still permit 

the receiving station to record intelligible photo- 

graphic copy. For direct recording, a range of 10 

db is considered minimum. The transmitted copy 
must have extreme range between black and white 
so that the transmitted signal will have the maxi- 
mum possible range. If the recording is to be made 
on film, the receiving operator can assist by setting 

his equipment for reception of minimum signal 1 or 

150 

2 db above the normal setting. Film should be 
developed in a D-72 developer instead of a DK—60A. 
A high contrast printing paper such as Azo No. 5 

should be used. 

b. Under most operating conditions the facsimile 
transceiver will deliver a signal strong enough to 

feed a wire line or radio set, even though the signal 

level at the transceiver output is considerably less 
than the rated minimum. For example, if the line 

is connected to the LINE binding posts and it is 
found that the output level is only a half or a fourth 

of the specified level, the receiving operator will in 

most cases be able to make up for the difference by 
adjusting the GAIN control of the receiving trans- 
ceiver. If he is unable to do so, the UC coupling 

coil may be plugged into the LINE JACK and the 
line connected to the 6-volt output of the feed coil. 

Caution: If there is danger of causing crosstalk 
into another circuit, do not put more signal onto 
the line than necessary. The LINE binding post 

output, RADIO XMTR. jack output, or the 1-volt 

output of the UC coupling coil will not give exces- 
sive signal, Never put more than a O-dbm signal 

into a line feeding a carrier system unless there is 
loss in the line between the facsimile transceiver 

and the carrier equipment. For example, if there is 
a 10-dbm loss in the line between the transceiver 

and the carrier equipment, a +10-dbm output at 

the transceiver will not overload the carrier equip- 
ment. 

Note. In transmitting to a nearby receiving station over 

a line having very little loss, the transmitting operator can 

reduce the signal by readjusting the GAIN control to give 

a low meter reading (for example —10 db for maximum 

signal) after the CONTRAST adjustments have been made. 

141. Emergency RECORD PHOTO. 
Allowances 

a. Normally the transceiver must be capable of 
producing a +2 db meter reading with a line signal 
input of 0.0035 volt. Under fixed conditions where 

it is known that the available signal is considerably 
more than 0.0035 volt, the equipment may be put 
into service if it does not meet this sensitivity 

requirement. 

b. If the phasing system does not operate over 
the normal GAIN control range, the receiving 

operator can sometimes obtain satisfactory opera- 
tion by readjusting the GAIN control during the 
phasing operation. For recording, the GAIN con- 

trol is reset to its normal position. If it is essential 



that equipment be used when the phasing system 

is inoperative, it is usually possible to obtain intel- 
ligible copy by recording on direct recording paper, 
cutting the paper at the proper point, and. fitting 

the picture together. If the recording must be made 
on film, fasten the film onto the drum with trans- 

parent Scotch tape. Remove the tape before devel- 
oping the film. With skill and practice the drum can 

be hand-phased. To do this, hold the drum by hand 

(with motor running) with the paper overlap or 
film clamp directly in front of the lens system. 

Watch or listen for the phasing pulse and release 

the drum at the instant the pulse is received. 

c. If the recorder lamp becomes weak and a 
replacement lamp is not available, satisfactory re- 

sults may be obtained by using a faster recording 
film or paper. A satisfactory film is superspeed 
ortho or portrait pan. Care will have to be taken to 

avoid fogging the film. A paper which will give 

the effect of 2 or 3 db more signal is Eastman kind 
797. This paper will not give the contrast of the 
Royal Bromide F1, but the lack of contrast can be 

compensated for by having the transmitting operator 

transmit a signal of greater range between black 

and white. If the low density of a recording is 
the result of fogging of the recording lamp, the 
fog or sputter can sometimes be partially removed 
by heating the end of the tube in a flame. The 
heating must be done by bringing the temperature 
up gradually, and the cooling must also be gradual. 

The heat evaporates the deposited coating. 

142. Emergency RECORD DIRECT 
Allowances 

a. If there is no supply of stylus needles, ordinary 
steel phonograph needles may be used, but they 

must be replaced often. Steel spring wire having a 
diameter of approximately 0.010 inch may be used 
in emergency. If the stylus holder has. become 

damaged beyond repair, a light steel spring may be 
mounted in a fixed position to serve as a stylus. 

- b. If Teledeltos or Timefax paper is not avail- 
able, readable copy can be made on the black inter- 
leaving paper used in the packing of transmission 

film. 

143. Radio Interference (TRANSMIT) 

Under some conditions a radio transmitter will feed 

back into a facsimile transceiver when the trans- 

ceiver is set for TRANSMIT. This feedback 

condition may occur when the facsimile set is close 

to the radio transmitter. The cause of the feedback 
condition may be circulating currents through the 

ground system or in the signal line connections. 
The feedback is indicated by a short contrast range 
when the radio set is turned on. Do not attempt to 

operate when there is an indication of radio feed- 

back. It must be eliminated. There is no fixed rule for 

doing this. In most cases, proper isolation may be 

secured after trying different coupling circuits and 
grounding systems between the facsimile transceiver 
and the radio modulator input circuit. 

144. Radio Interference (RECORD DIRECT) 

The sparking at the recorder stylus sometimes 

causes radio interference. Interference in radio 

reception may be reduced by the use of proper 
grounding systems. It is sometimes necessary to use 

a common ground for the radio receiver and the 

facsimile transceiver, 

145. Field Wire Operational Troubles 

The signal attenuation over field wire such as Wire 
W-110B is very high as compared with commercial 

telephone circuits. If there is only one circuit in- 
volved, make the line connection to the LINE 

JACK through the test cord provided with alligator 

clips. This permits the satisfactory transmission of 
signals over approximately 25 miles of field line. If 
there are adjacent circuits, it may not be possible 

' to operate directly from the line jack because the 
facsimile signal will produce crosstalk. The next 

best method of feeding the line is to use the UC 
feed coil and connect the line to the 6-volt receptacle. 

Caution: Never connect a commercial telephone 

circuit to the LINE JACK. 

146. Loaded Cable Circuit Operational 
Troubles 

Telephone circuits carried in cables usually have 
loading coils inserted in the cable at regular intervals 
to improve the voice transmission characteristic. 

The insertion of the loading coils produces a dis- 

tortion effect which is quite noticeable in some of 

the older type commercial circuits. If the received 
copy shows an out-of-focus or stutter effect, this 
degradation in many cases can be traced to delay 
distortion on the telephone transmission line. Under 

normal operating conditions, nothing can be done to 
correct this trouble. The only remedy is to obtain 
a better circuit or to transmit copy having no 
fine lines, 
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147. Timefax Recording 

a. When multiple copies of direct recording are 
required, Timefax recording paper is used. This 

paper contains a dye in the undercoating which 

transfers to the gelatin pad in the hectograph 

method of duplicating. The Timefax paper is used 
in the same manner as the Teledeltos. It is impor- 

tant, however, not to attempt to make dense record- 

ings. A strong current at the stylus will burn away 

the dye in the undercoating. To judge whether the 

recording signal has been too strong, hold the 
received copy up to the light with the back side of 
the copy to the observer. If the copy appears to be 
perforated, the recording density is excessive. 

b. In making multiple copies from the Timefax 
recording, the gelatin pad must be carefully prepared. 
If the moisture content is too low, the dye will not 
transfer. If the pad is too moist, the gelatin may 
peel off when the Timefax copy is stripped from 
the pad. There is no way of conveniently measuring 
the condition of the pad. It must be determined by 

experience. By touching the pad with the finger- 

tips, an operator soon becomes acquainted with the 

requirements. The Timefax copy must be left in 
contact with the pad 1 or 2 minutes before strip- 
ping it off. If it is not left on long enough, there will 
be insufficient transfer of the dye. If it is left on 
too long, there may be a tendency of the background 
(unrecorded portions) to bleed through. Normally, 

10 to 15 satisfactory copies can be made from one 
impression of the original copy. If additional copies 

are required, one or more additional impressions can 

be made from the recorded Timefax copy. 

148. Recording Paper Substitutes 

If Royal Bromide F1 paper is not available, the 

recordings should be made on film and contact ~ 
prints made from the film. If the time required for 
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this process is excessive, bromide enlarging papers 

may be used. Fairly good results may be obtained 
from photostat paper. Experiments will have to be 
made to determine the correct db meter reading for 

the proper exposure. Most papers require a higher 
signal level than Royal Bromide F1. If it is necessary 

to go up to +4 or +5 db for recording, do not 
attempt to handle half-tone copy, since the shadows 

will be badly flattened because of the overloading 
of the amplifier. 

149. Use of Old Rectifier Power Unit with 

New Transceiver 

Rectifier Power Unit PP-86/TXC-1, which is a 
component of Facsimile Sets AN/TXC-1 and -1A, 

will not operate Facsimile Transceiver TT-1B/ 
TXC-1, for no provision is made to connect 115 
volts, 60-cycle ac from the power unit to the trans- 
ceiver to start the new motor on the new transceiver. 

In an emergency, however, the old power unit may 

be changed so that it will operate the new trans- 

ceiver. Proceed as follows: 

a. Remove four black wires and shield from the 
No. 11 lug on the Jones plug cable strip (fig. 140). 
Replace the No. 11 lug with a double tie lug. Con- 
nect the three black wires from the power unit cable 
and the shield from the Jones plug cable to one 

side of the double tie lug. To the other side connect 
the remaining black wire (from the Jones plug 

cable) and a blue jumper wire to C10 or C11, 
whichever one traces out to the fuse side of the 
primary of transformer T11. 

b. Remove the cover from the Jones plug and 
unsolder the black wire from the No. 11 contact. 
(DO NOT disconnect the shield.) Connect this 
wire to contact No. 4. 

c. Remove the end of the jumper wire on C14, 

coming from C13, and connect it to CiZ. 



APPENDIX | 

REFERENCES 

Note. For availability of items listed, check FM 21-6 and WD Supply Catalog SIG 1 & 2. Also see latest issue of 

FM 21-6 for applicable technical bulletins, supply bulletins, medification work orders, and changes. 

1. Army Regulations 

AR 380-5 Safeguarding Military In- 

formation. 

2. Supply Publications 

SIG 1&2 Introduction and Index 

SIG 10 Fixed Plant Maintenance 

Lists. 

SB 11-76 Signal Corps Kit and Ma- 
terials for Moisture- 

and Fungi-Resistant 

Treatment. 

SB 11-17 Electron Tube Supply and 
Reference Data. 

3. Technical Manuals on Auxiliary Equipment 
and Test Equipment 

TM 11-303 Test Sets I-56-C, —D, —-H, 

and —J. 
TM 11-307 Signal Generators I-72-G, 

-H, -J, and -K. 
TM 11-321 Test Set I-56-E. 

TM 11-472 Repair and Calibration of 
Electrical Measuring 

Instruments. 

TM 11-2205 Exciter Unit 0-5/FR. 

TM 11-2252 Converter CV-—2/TX. 

TM 11-2524 Oscillator I-151-A. 

TM 11-2526 Oscilloscope BC-—1060-A. 

TM 11-2613 Voltohmmeter J-166. 

TM 11-2626 Test Unit I-176. 

TM 11-2627 Tube Tester I-177. 
TM 11-2653 Vacuum Tube Voltmeter 

Precision Model EV- 

10-MCP. 

TM 11-2673 Multimeter TS-389/U. 

TM 11-4021 ‘Converter CV-2/TX, Re- 

pair Instructions. 

4. Painting, Preserving, and Lubrication 

PReSIGMS Moistureproofing and 

Fungiproofing Signal 

Corps Equipment. 
Lubrication of Ground 

Signal Equipment. 

Boo lG 69 

5. Camouflage 

FM 5-20 Camouflage, Basic Prin- 
ciples. 

6. Packaging and Packing Instructions 

a. Joint ArMy-Navy PacKAGING SPECIFICA- 
TIONS. 
JAN-D-169 Desiccants, Activated. 
JAN-P-100 General Specifications. 

JAN-P-106 Boxes, Wood, Nailed. 
JAN-P-116 Preservation, Methods of. 
JAN-P-125 Barrier Material, Water- 

proof. 

JAN-P-131 Barrier Material, Mois- 
ture-Vaporproof, Flexi- 

ble. 
b. U.S. Army SPECIFICATION. 

100-2E Marking Shipments by 
Contractors (and Sig- 
nal Corps Supplement 
thereto). 

c. SIGNAL Corps INSTRUCTIONS. 
720-7 Standard Pack. 
726-15 Interior Marking. 

7. Decontamination 

Vi 3-220 Decontamination. 

8. Demolition 

FM 5-25 Explosives and Demoli- 
tions. 
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9. Other Publications 

FM 24-18 

FM 72-20 
MWO SIG 11-375B-1 

PBeslGe25 

IB sIG-66 

SHEN SILE, Ve 

PBESIGs 1S 

TB SIG 123 
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Radio Communication. 

Jungle Warfare. 
Modification of Facsimile 

Set AN/TXC-1A to 
Provide an External 

Loudspeaker. 

Preventive Maintenance 

of Power Cords. 

Winter Maintenance of 

Signal Equipment. 
Tropical Maintenance of 

Ground Signal Equip- 

ment. 

Desert Maintenance of 

Ground Signal Equip- 

ment. 

Preventive Maintenance 

Practices for Ground 

Signal Equipment. 

LBeSIGs7s 

TM 1-455 

TM 11-453 

TM 11-466 

TM 11-483 

TM 11-486 

TM 38-650 

10. Forms 

WD AGO Form 468 

AAF Form 54 

Preventive Maintenance 

Guide for Radio Com- 

munication Equipment. 

Electrical Fundamentals. 

Shop Work. 

Radar Electronic Funda- 

mentals. 

Suppression of Radio 

Noises. 

Electrical Communication 

Systems Engineering. 

Basic Maintenance 

Manual. 

Unsatisfactory Equipment 
Report. 

Unsatisfactory Report. 



APPENDIX II 

IDENTIFICATION TABLE OF REPLACEABLE PARTS 
eee 

1. Department of the Army Pamphlet 
References 

Field and Base Maintenance Stockage Guide 
(Lncluding Fixed Plant Maintenance Lists). 

The following information was compiled on 14 
October 1947. The appropriate pamphlets of the 
Department of the Army Supply Catalog for Fac- 
simile Sets AN/TXC-1, AN/TXC-1A and AN/ 
TXC-1B are— 

Organizational Maintenance Allowances, and 

— 

SIG 7-8-10 TT-1/TXC-1, TT-1A/TXC- 
1, TT-1B/TXC-1 (when published), 
SIG 7-8-10 PP-86/TXC-1 and PP-86A/ 
TXC-1 (when published). 

For an index of available catalog pamphlets, see the 

Ref 
symbol 

[ TI-1/TXC-1 | TT-1A/TXC-1 | TT-1B/TXC-1 

| Models 

TECHNICAL MANUAL: TM 11-2285 

latest issue of SIG 1 & 2. 

a. Facsimitz TRANScEIver TT-1/TXC-1, TT-1A/TXC-~-1, anp TT-1B/TXC-1. 

Name of part and description 

FACSIMILE TRANSCEIVER TT-1/TXC-1: 

fixed station; transmitting and receiving; wire 

and radio transmission; transmits and receives 

positive or negative photographs, maps, line 

drawings, messages, etc. up to 12” x 1834"; re- 

ceives photographically on paper or film or by 

stylus on “Teledeltos” or “Timefax” paper; 

100-130 v, 50-70 cyc, 300 w, single phase. 

FACSIMILE TRANSCEIVER TT-1A/TXC-1: 
fixed station; transmitting and receiving; wire 

and radio transmission; transmits and receives 

positive or negative photographs, maps, line 

drawings, messages, etc., up to 12” x 1834”; re- 

ceives photographically on paper or film or by 

stylus on “Teledeltos”’ or “Timefax” paper; 

100-130 v, 50-70 cyc, 300 w, single phase; in- 

cludes talk-back circuit. 

FACSIMILE TRANSCEIVER TT-1B/TXC-1: 
fixed station; transmitting and receiving; wire 

and radio transmission; transmits and receives 

positive or negative photographs, maps, line 

drawings, messages, etc., up to 12” x 1834”; re- 

ceives photographically on paper or film or by 

stylus on “Teledeltos’ or “Timefax” paper; 

100-130 v, 50-70 cyc, 300 w, single phase; in- 

cludes talk-back circuit. 

eee were 

EF ; Signal C unction of part ee Noe 

Transmits and receives fac- | 6C310-1 

simile signals, 

Transmits and receives fac- | 6C310-1 

simile signals, 

Transmits and receives fac- | 6C310-1 

simile signals, 

Describes facsimile equip-| (Order through 

ment. AGO channels.) 
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Ref LD 

symbol ss 

= 

a 
EA 

O3 * 

Al * 

A2 * 

| 
* 

* 

O02 * 

CON) * 

E13 x 

156 

Models 

| TT-1A/TXC-1 

* 

* 

| TTeiByTxXc-1 

Name of part and description 

Transceiver Parts 

BALL, bearing: chromium steel; spherical; 1%” 

diam; Times Facsimile part/dwg No. 90-04- 

00-32. 

BARREL; lens: brass; 246” Ig x 54” diam; 

clamp mtg; includes lens barrel, lens holder, lens 

holder nut, aperture plate, spacers, and objective 

lens; Times Facsimile part/dwg No. 90-01-03 

BARREL, lens: brass; 334” Ig x 1%4” diam; 
clamp mtg; includes lens tube, adjusting collar, 

lens holder; Times Facsimile part/dwg No. 

90-02-03-1. 

BEARING, ball: single row radial; double shield; 

light duty; bore 0.1875”, 0.5000” OD, 0.1969” 

wd; 7 balls; packed w/high temp grease; stand- 

ard fit; Barden No. R3SS. 

BEARING, ball: single row radial; double shield; 

light duty; bore 0.1875” diam; 0.5000” OD, 

0.156” thk; 7 balls; packed w/high temp grease; 

standard fit; Norma-Hoff No. 4666-R. 

BEARING, ball: single row radial; double shield; 

light duty; bore 0.3149” diam; 0.8661” OD, 

0.2756” thk; 7 balls; packed w/high temp 

grease; standard fit; Barden No. R-38SS. 

BEARING, ball: single row radial; single metal 

shield one side, felt seal other side; light duty; 

bore 0.2756” diam, 0.9449” OD, 0.406”’thk; 7 

balls; packed w/standard grease; standard fit; 

Norma-Hoff No. 7007-P. 

BEARING, ball: single row radial; single metal 

‘shield one side, felt seal other side; light duty; 

10-mm bore, 1.1811” OD, 0.500” wd; 7 balls; 

packed w/standard grease; standard fit; Nor- 

ma-Hoff No. 7010-P. 

BLOCK, bearing: shaft support, RH; consists of 

bearing block, single row ball bearing, stop 

plate, and pressure plate; cast aluminum block, 

steel bearing; 3” lg x 1144” wd x 4” h over-all; 

Times Facsimile part/dwg No. 96-07-00. 

BLOCK, bearing: shaft support, LH; consists of 

bearing block, single row ball bearing, and cam 

plate; cast aluminum block, steel bearing; 3” 

lg x 14%” wd x 4” h over-all; Times Facsimile 
part/dwg No. 96-07-01. 

BOARD, terminal: input-output connector term 

board; 4 holes 3” diam on 114” x 114” centers 

to mount jacks, 4 holes No. 18 drill w/4 holes 

No. 50 drill %4” from ctr for mtg binding 

posts; phenolic; 21%,” Ig x 216” wd x \%” thk; 

Times Facsimile part/dwg No. 96-00-13. 

Function of part 

O3—Motor thrust bearing. 

Al—Part of transmitter 

optical system. 

A2—Part of recorder 

optical system. 

Bottom motor bearing eee ee 

Bottom motor bearing eeeee 

Top motor bearing eeeeeees 

Drive shaft bearing eee rere 

Lead screw bearing 

Signal Corps 
stock No. 

3H230.130 

6C310-1/B3 

6C310-1/B4 

3H320-90 

3H230-7.1 

3H320-89 

3H320-91 

3H304-35 

O2—Supports right-hand end} 6C310-1/B1 
of lead screw. 

Ol1—Supports left-hand end 

of lead screw. 

E13—Input and output con- 

nector. 

6C310-1/B2 

3G1838-45.3 



a a EE ea ere ny oo II See ES eet bere ee claire oe Be Ree eae ee 

Models 

ea re aa 
Ref a) v1 va : 

symbol eA & eS Name of part and description Function of part ree: ee: 

Seer 
eee ee 
& BIET& 

E6 *1*|* | BOARD, terminal: switch term; 4 Zierick No. | E6é—Mounts components ...| 2Z9404.146 
195 solder lug term; phenolic; 2%,” lg x 154” 

wd x %g™” thk over-all; Times Facsimile part/ 

dwg No. 90-00-40. 

E14 2 lag BOARD, terminal: mts capacitors; 6 Radio Es- | —14—Mounts capacitors ...} 2Z9406.126 

sentials No. 2822 term lugs; Bakelite; 2” lg x 

1% wd x 3” thk over-all; Times Facsimile 

part/dwg No. 90-00-15. 

E15 * |* | BOARD, terminal: chassis fork term; 7 ‘Zierick 

No. 195 and 4 Radio Essentials No. 2822 term; 

phenolic; 234” lg x 134” wd x 58” thk over-all; | 

Times Facsimile part/dwg No. 90-00-16. 

ai 15 Monte rcomponentarent. 2720411 on 

E4 : |< |< | BOARD, terminal: input-output term; 14 Zierick 

No. 195 solder lug term; phenolic; 21%.” lg 

x 13%” wd x %e” thk over-all; Times Facsimile 

part/dwg No. 90-00-14. 

ES :* |* |* | BOARD, terminal: meter ckt term; 20 Zierick 

No. 195 solder lug term; phenolic; 34%” Ig x 

1%,” wd x %e” thk over-all; Times Facsimile 

part/dwg No. 90-00-19. 

E7 * 1*1* 1! BOARD, terminal: regulator panel term; 28 | 

Zierick No. 195 solder lug term; phenolic; 

51546” lg x 14” wd x %e” thk over-all; Times 

Facsimile part/dwg No. 90-00-17. 

E8 x |* |* | BOARD, terminal: mts resistors and capacitors; 

54 Zierick No. 194 solder lug term; phenolic; 

9%" lg x 34” wd x Yes” thk over-all; Times 

Facsimile part/dwg No. 90-00-18. 

E9 x |* BRUSH ASSEMBLY, electrical contact: for 

start motor; includes brushes, brush arms, com- 

pression springs, nuts, and washers; 11%4.5” lg 

x %@” diam over-all; Times Facsimile part/ 

dwg No. 90-06-02-04. 

E10 x | * BRUSH, electrical contact: LV commutator 

brush; carbon; 0.156” diam x 14” lg w/3” lg 

stranded copper pigtail; flat cont; Times Fac- 

simile part/dwg No. 90-06-0241, 44. 

H x | x BUTTON, thrust: for Times Facsimile motor; 
rod, hardened; round; no dimen greater than 

1”; Times Facsimile part/dwg No. 90-06-01-62. 

wl «|x ix | CABLE ASSEMBLY, special purpose: single 

#18 AWG stranded cond, 146 #30 AWG 

strands, RI, shielded, 300 v working, SB, RC, 

3g” diam over-all; 5446” ft lg; GE No. 1346 

plug one end, 2 Mueller No. 60-S alligator clips 

other end; GE plug marked w/red dot on side 

connected to wire, white dot on side connected 

to shield; Times Facsimile .part/dwg No. 

90-37-02, 

| E4—Mounts components... | 2Z914.53 

E5—Mounts components ...| 279420.33 

E7—Mounts components ...| 2Z9428-19 

E8—Mounts components ...| 2Z9440-172 

E9—Start motor brush as- | 3H526 

sembly. 

E10—Start motor brushes ..] 3H3115/B3 

H—Motor thrust button ...| 3H643 

W1—Line connector ....... 3E4039-2 
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cS) a 

ae I | 

Ref db ve y ce 5 Signal Corps 
aeenbol 6 5 5 Name of part and description Function of part 8a <p. 

| ele 
BY) ey 

W2 *1* 1* | CABLE ASSEMBLY, special purpose: Sig C | W2—Connects to radio 3E1999-18 

Cord CD-1018; 2 #20 AWG stranded copper receiver. 

cond; RI, shielded, cotton wrap, RC, 0.280” 

diam; 10 ft lg less term; Sig C Plug PL-55 

ea end; Sig S dwg No. SC-D-4821. 

W3 *)* 1* | CABLE ASSEMBLY, special purpose: Sig C | W3—Connects to radio 3E1999-19 
Cord CD-1019; 2 #20 AWG stranded copper transmitter. 

cond, RI, shielded, cotton wrap, RC, 0.280” 

diam; 10 ft lg less term; Sig C Plug PL-68 

ea end; Sig C dwg No. SC-D-4822. 

C35 *1* 1* | CAPACITOR, fixed: mica; 100 mmf +10% ; 500 | C35—V10 plate output 3K2010121 
vdew; max body dimen 5464” lg x 1540” wd x coupling. 

To” thk; molded low-loss bakelite case; 2-wire 

lead term; JAN type CM20B101K. 

C39, * )* |* | CAPACITOR, fixed: mica; 510 mmf +5%; 500 | C39—V11 plate output 3K 2051122 

Chi: vdew; max body dimen 54%4" Ig x 1542” wd x coupling to GAIN 
C52 7" thk; molded low-loss bakelite case; 2-wire control. 

lead term; JAN type CM20B511J. C5I—RADIO RCVR. jack 
r-f bypass. 

C52—RADIO XMTR. jack 

r-f bypass. 

C44 *|*!* | CAPACITOR, fixed: mica; 510 mmf +5%; | C44—Stylus spark suppres- | 3K4551122 
2,500 vdcew; max body dimen 15” lg x 11%” sor. . 

wd x 2364” thk; molded low-loss bakelite case; 

2 solder lug term; JAN type CM45B511J. 

C30 */* |* | CAPACITOR, fixed: mica; 1,000 mmf +10%; | C30—Synchronous motor | 3K4510221 
2,500 vdew; max body dimen 152” lg x 11%” coil transient sup- 

wd x 2364” thk; molded low-loss bakelite case; pressor. 

2 solder lug term; JAN type CM45B102K. 

C38 *1* 1* | CAPACITOR, fixed: mica; 2,000 mmf +£5%; | C38—VI1I1 plate output 3K3020222 

500 vdew; max body dimen 5364” Ig x 5364” wd coupling to V13. 

x %o” thk; molded low-loss bakelite case; 2- 

wire lead term; JAN type CM30B202J. 

G56 x |x || CAPACITOR, fixed: mica; 5,100 mmf +5%; | C56—V9 screen, oscillation | 3K3551222 

500 vdew; max body dimen 5364” Ig x 5364” suppressor, 

wd x 1149” thk; molded low-loss Bakelite case; 

2-wire lead term; JAN type CM35B512J. 

C31 a | CAPACITOR, fixed: mica; 5,100 mmf £5%; | C31—START switch bypass.| 3K5051222 

2,500 vdew; max body dimen 15” lg x 1%” 

wd x 2%4” thk; molded low-loss Bakelite case; 

2 solder lug term; JAN type CM50B512)J. 

C33; » |* | | CAPACITOR, fixed: paper; 10,000 mmf +20% | C33—V10 screen bypass. 3DA10-334 
C37, —10%; 600 vdew; herm sealed metal case; | C37—V11 screen bypass. 

C49 max body dimen 1144” lg x %6” diam; 2-wire | C49—V15 plate output 
lead term; JAN type CP26A1EFI103V. coupling, 
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Ref 

symbol 

C47, 
C41, 
C43 

C28, 
C29 

C31 

C46 

C59 

C27, 
Cac, 
C34, 
C36, 
C40, 
C42, 
C48, 
C53, 
C57, 
C58 

C55 

C50 
C54 

C60 

Models 

Xk | TT-1/TXC-1 ; 

TT-1A/TXC-1 TT-1B/TXC-1 

Name of part and description 

CAPACITOR, fixed: paper; 10,000 mmf +6% 

—20%; 400 vdew; molded Bakelite case; max 

body dimen 5364” Ig x 5364” wd x 144” thk; 

2-wire lead term; JAN type CN35A103. 

CAPACITOR, fixed: paper; 20,000 mmf =20%; 
2,000 vdew; herm sealed metal case; 2%” lg x 

134,” diam; oil impregnated; 2-wire lead term; 

Aerovox No. 2089M. 

CAPACITOR, fixed: paper; 100,000 mmf +40% 
—15%; 600 vdcw; herm sealed metal case; 

max body dimen 134” lg x 1%.” diam; 2-wire 

lead term; JAN type CP26A1EF104X. 

CAPACITOR, fixed: paper; 100,000 mmf +20% 

—10%; 600 vdcew; herm sealed metal case; 

max body dimen 1134,” Ig x 1” wd x 34” thk; 

2 solder lug term; JAN type CP53B1EFI104V. 

CAPACITOR, fixed: paper; 250,000 mmf +20% 
—10%; 600 vdcw; herm sealed metal case; 

max body dimen 11%,” lg x 1” wd x 34” thk; 

2 solder lug term; JAN type CP53B1EF254V. 

CAPACITOR, fixed: paper; 500,000 mmf +20% 
—10%; 600 vdcew; herm sealed metal case; 

max body dimen 11%,” lg x 1” wd x 1” thk; 2 

solder lub term; JAN type CP53B1EF504V. 

CAPACITOR, fixed: paper; 1 mf +20% 

—10%; 1,000 vdcew; herm sealed metal case; 

max body dimen 3%” Ig x 1%” diam; single 

screw term and single solder lug ground term; 

JAN type CP40C2EGI105V. 

CAPACITOR, fixed: paper; 2 mf +20% 
—10%; 600 vdcw; herm sealed metal case; 

max body dimen 2” lg x 2” wd x 11%” thk; 2 

solder lug term; JAN type CP53B1EF205V. 

CAPACITOR, fixed: paper; 2 mf +40% 

—15%,; 1,000 vdcw; herm sealed metal case; 

max* body dimen 2%” Ig x 144” wd; single No. 

10-32 stud term; JAN type CP40C2FG205xX. 

Function of part 

C47—V15 plate pulse filter. 

C41—V13 grid (pin 4) in- 

put coupling. 

C43—V13 plate (pin 3) out- 

put coupling to db 

meter 

C28—Synchronous motor 

resonating. 

C29—S ynchronous motor 

resonating. 

C31—Motor fuse bypass . 

C46—V15 grid, pulse filter. . 

C59—Receiving GAIN con- 

trol (R60) coupling. 

C27—V4 cathode bypass. 

C32—V10 cathode bypass. 

C34—V10 plate decoupling. 

C36—V11 cathode bypass. 

C40—V12 cathode bypass. 

C42—V13 cathode (pin 7) 

bypass. 

C48—V15 screen bypass. 

C53—RADIO XMTR. jack, 

blocking. 

C57—V9 grid filter. 

C58—Bridge modulator re- 

actance. 

C55—V/7, V8 plate filter . 

C50—V16 cathode, phase 

magnet coupling. 

C54—Start motor capacitor. 

C60—Synchronous motor 

circuit decoupling. 

Signal Corps 

stock No. 

eat $$ Fh 

3DA10-330 

3DA20-65 

..| 3DA100-601 

3DA100-634 

3DA250-380 

3DA500-451 

3DBI1-151 

3DB2-142 

3DB2-149 
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Ref 

symbol! 

C45 

H3 

j5 

Pl 

H7 

H5 

160 

* [ TT-1A/TXC-1 * | TT-1B/TXC-1 

Name of part and description 

CAPACITOR, fixed: electrolytic; 50 mf; 25 

vdew; max body dimen 11%._” Ig x 1” wd x 

1546” thk; herm sealed metal case; 2 solder lug 

term; JAN type CE63D500F. 

CLAMP: recorder lamp housing; zinc die cast; 

nickel pl; 21%” lg x 234” wd x 344” h over-all; 

2” diam clamping hole; Times Facsimile part/ 

dwg No. 90-02-01. 

COIL, solenoid: for Times Facsimile synchronous 

motors type KB-1 and KBA-1; 2,700-3,300 

ohms resistance, 500 v RMS, 60 cyc; 146” OD 

x 134” lg over-all; Times Facsimile part/dwg” 

No. 90-06-04-07. 

CONNECTOR, plug: female; 2 flat parallel 
cont; straight; 14” lg x 7%” wd x %._” thk; 

10 amp, 125 v; Bakelite; 46” diam cable open- 

ing; GE No. 1347. 

CONNECTOR, receptacle: male; 12 flat parallel 

cont, polarized; straight; 234” lg x 1” wd x 

1%.6” thk over-all; 10 amp, 110 v; Bakelite; 

Jones HB No, P-412LAB, 

COUPLER, facsimile set: electrically couples 

Facsimile Transceiver to telephone hand set; 

includes clamp and cord w/male connector plug; 

phosphor-bronze clamp; pri 600 ohms imped- 

ance, secd 10 ohms impedance, tapped at 2 ohms 

for 1 v use, 10 ohms for 6 v use, secd term in 

two GE No. 1348 female plugs; 6” Ig x 2” wd x 

4144" h; Times Facsimile part/dwg No. 90-09-00. 

COVER: dust; canvas; 34146” lg x 1814” wd x 

10%” h; Times Facsimile part/dwg No. 96- 

00-22. 

CUSHION, electron tube: sponge rubber; 14” 

ID, 2” OD x %” thk; Times Facsimile part/ 

dwg No. 90-00-02-5. 

CUSHION, electron tube: sponge rubber; 7%” 

ID, 2” OD x %” thk; Times Facsimile part/ 

dwg No. 90-02-02-4. 

CUSHION, electron tube: sponge rubber; 114” 
ID, 2” OD x %” thk; Times Facsimile part/ 

dwg No. 90-02-02-3. 

DISK, driving: consists of disk No. 96-04-00-51, 

pawl yoke No. 96-04-00-52, spring anchor No. 

96-04-00-53, pawl trip arm No. 96-04-00-54, 

trip arm shaft No. 96-04-00-55, trip arm spring 

No. 96-04-00-56, driving pawl No. 96-04—00-57, 

pawl spring No. 96-04-00-58, pawl cushion No. 

96-04-00-6 and No. 832 x %” Fil H mtg 

screw; 244” diam 34” wd; clamps on lead 

screw; Times Facsimile part/dwg No. 96- 

04-00-5, 

Signal Corps 
Function of part stock No. 

C45-V15 cathode, pulse filter.) 3DB50-71 

H3—Supports lamp housing | 2Z2650.8 

in recorder optical 

system. 

Phase magnet: ?)...'cWl-s- 2-1. 3C1999-25A 

J5—LINE JACK, % tice se 2Z7255-11 

P1l—Connects to rectifier | 2Z7228.12 

power unit. 

6C25-120/C8 Induction coupler to tele- 

phone receiver. 

Protects equipment 6C310-1/C1 

H7—Protects recorder lamp | 2Z3600-7 

in recorder optical 

system. 

H6—Protects recorder lamp | 2Z3600-8 

in recorder optical 

system. 

H5—Protects recorder lamp | 2Z3600-9 

in recorder optical 

system. 

O—Drives dog assembly; 

couples lead screw to 

clutch. 

6C310-1/D1 



«\8|3 
Ref |S] | 

symbol ns a a 

Sraltanes 
| | | 

BIE|E 
x |x | * 

Fl * x * 

x |* |x 

H8 * |* 1% 

E *|* |* 

ik: j4 * * * 

Ji, Jz, so Be 
j7 

jJ6 * |x | * 

‘* |x | * 

El x |x |* 

E3 * |* 

* |* 

jo %* | | % 

Name of part and description 

DRUM, facsimile transceiver: includes drum, 

clamping bar, phasing ring, springs, and half- 

nuts; aluminum and bronze casting; 6” diam 

x 14” lg; Times Facsimile part/dwg No. 96-08. 

FUSE, cartridge: 14” amp; 250 v; glass body; 

ferrule term; 114” lg x % 2” diam over-all; Buss 732 

No. 3AG. 

GASKET: condenser lens; 2-ply bristol board; 

single hole; 0.953” ID, 1.070” OD x 0.011” 

thk; Times Facsimile part/dwg No. 90-01-02-3. 

HOLDER, fuse: extractor post; for single type 

4AG fuse; Bakelite; 5 amp, 500 v; 214” Ig x 

5g” diam; 2 solder lug term; Buss No. HCM. 

INSULATOR, feed-through: round post shape; 

FM-1 nylon; 114” lg x 1%._” OD; includes 

¥4”_20 mtg nut and lockwasher, solder lug term; 

Times Facsimile part/dwg No. 26-03-05-00. 

JACK JK-33-A: telephone; for 3 cond 0.205” 

diam plug; 144” lg x %” diam over-all; Sig C 

dwg No. SC-D-2332. 

JACK JK-34: telephone; for 2 cond 0.250” diam 

plug; 144” lg x 1” wd x 34” h; cont arrange- 

ment J-1; Sig C dwg No. SC-D-2339. 

JACK, telephone: for 3 cond 0.205” diam plug; 

3” Ig x Ye” wd x 146” h over-all; cont arrange- 

ment J-10; Times Facsimile part/dwg No. 

90-00-81. 

KNOB: bar; Bakelite; for 14” diam shaft; 2 No. 

10-32 setscrews; white line marker on pointer ; 

1144” lg x %” wd x %” h; brass insert; shaft 

hole 34” d; Kurz Kasch No. S-246-3L. 

LAMP; incandescent; 6-8 v, 21 cp; cylindrical, 1” 

diam, clear; 1%” lg; miniature bayonet base; 

tungsten filament; Mazda No. 1129. 

LAMP LM-52: incandescent; 6-8 v, 0.15 amp; 

bulb T-3-%4 clear; 14%” lg over-all; miniature 

bayonet base; Mazda No. 47. 

LAMPHOLDER: miniature bayonet; brass 

shell; 1 amp, 250 v; 1%6” lg x 1%” diam; two 

540" mtg holes on 1” centers; polarized ; Culver- 

Stearns No. 414B. 

LAMPHOLDER: single cont standard bayonet; 

brass, NP shell; 3440” Ig x 3” wd x 34” d over- 

all; includes 1 adj plate No. 90-01-04-1, 1 

plate No. 90-01-04-2, 2 screws No. 90-01-04-3, 

2 washers No. 90-01-044, 1 socket holder No. 

90-01-04-5, 2 pressure springs No. 90-01-04-9, 
2 screws No. 90-01-04-7 and 1 nut No. 90-01- 

04-8; Times Facsimile part/dwg No, 90-01-04. | 

Function of part 

Holds and moves Facsimile 

copy. 

F1l—Motor fuse 

Holds condenser lens in 

transmitter optical system. 

H8—Holds motor fuse .... 

Insulates wiring from metal. 

J3—RADIO XMTR. jack. 
J4—CARBON MIKE jack. 

JI—PHONES jack. 

J2—RADIO RCVR. jack. 

J7—Speaker jack. 

J6—-MOTOR JACK 

For selector switch eee eee 

E1—Exciter lamp eee ereeere 

E3—Pilot lamp 

Lamp socket 

J9—Socket for exciter lamp. 

Signal Corps 

stock No. 

63310-1/D5 

6C310-1/G1 

3Z1939.1 

3G1350-133 

2Z5533A 

225534 

2Z5531.51 

2Z5840-11 

6Z6806.8 

2Z5952 

2Z5883-156 

6C310-1/L6 
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Models 

=} 
Ref O | 

symbol a S$ 

heat 
ag)? 
*|% 

12 * | * 

Tl x |* 

13 * 

14 % | % 

Mi 

M2 

M3 | 

Bl * 
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* | TT-1B/TXC-1 

Name of part and description 

LEAD, test: 2 cond #20 AWG stranded, 10 

#30 AWG strands, 300 v working, RC; 6” lg; 

Sig C Plug PL-55 one end, 2 Mueller Pee Wee 

No. 45 clips w/No. 47 red and black ins sleeves 

other end; Times Facsimile part/dwg No. 
90-37-03. 

LEAD SCREW. (See SHAFT.) 

LENS, condensing; 9-mm diam, 18-mm f/lg; 

unmounted ; 9-mm diam x 4%,” thk; Times Fac- 

simile part/dwg No. 90-02-04. 

LENS, condensing; matched pair; 27-mm diam, 

59-mm f/lg; unmounted; 146” diam x 59” 

thk; Times Facsimile part/dwg No. 90-01-06. 

LENS, magnifying: magnifying power 10X; 5¢” 

diam x 14%” thk over-all; Times Facsimile part/ 

dwg No. 90-02-05. 

LENS, magnifying: magnifying power 10X; 11%” 
diam x 446” lg over-all; metal holder; Times 

Facsimile part/dwg No. 26-45-00. 

LENS, magnifying: magnifying power 20X; %46” 

diam x 14” thk over-all; Times Facsimile part/ 

dwg No. 90-01-10. 

METER, audio level: AC rectifier; —10 to +6 

db; round phenolic case; flange 2.695” OD, 

body 2.220” diam x 1.50” d behind flange less 

term; calibrated for use on 0.09” thk steel 

panel; logarithmic scale divisions; self-contain- 

ed; 2 stud term; JAN type MR24W124SPEC. 

METER, ammeter: DC; 0-100 ma; round plastic 

flush mtg case; max body dimen 2.220” diam x 

1.60” d behind flange less term, 2%” diam 

flange; calibrated for 0.09” thk steel panel; self- 

contained; two 14” -28 stud term; JAN type 

MR24W100DCMA. , 

METER, voltmeter: DC; 0-500 v; round plastic 

flush mtg case; max body dimen 2.820” diam 

x 1.66” d behind flange less term, 3144” diam 

flange; calibrated for nonmagnetic panel; self- 

contained; two 4” -28 stud term; JAN type 

MR35WS500DCVV. 

MOTOR, AC: synchronous; 1/100 hp at 60 rpm; 

inclosed frame; dustproof; power take-off and 

equipped w/phasing clutch; 54” lg x 4%._” wd 

x 47%" h over-all; operates in plate ckt of am- 
plifier requiring 450 v plate supply, draws 90 

ma, 1,800 cyc single phase; fixed base mtg; in- 

cludes 110 v 60 cyc start winding; Times Fac- 

simile type KBA~1, part/dwg No, 26-06. 

Function of part Signal Corps 
stock No. 

Line connector to RADIO | 3E4039-4 
RCVR. jack. 

12—Field lens, recorder op- | 6C310-1/L3 
tical system. 

I1—Condensing lens, trans- | 6C310-1/L4 

mitter optical system. 

I13—Objective lens, recorder | 6C310-1/L7 

optical system. 

For inspecting shaft and | 6C33B 

copy. 

14—Objective lens, trans- 6C25-1/L7 

mitter optical system. 

M1—Db meter ............ 3F3307.12-3 

M2—Motor current meter. | 3F1100-23 

M3—RB + voltmeter...... 3F8500-5 

Bl—Drives drum ......... 3H3000-74-1 

es le 

. 



Ref 

symbol 
Signal Corps 

Name of part and description Function of part 
stock No. 

MOTOR COIL KIT: for 6 pole 1,800 cyc Times | For motor repair........... 3H3000-74-3 
Facsimile type KB-1 and KBA-1 synchronous 

motors serial No. 1000 and above; consists of 6 

rectangular coils Times Facsimile part/dwg No. 

12-06-01-25, 2 ins plates Times Facsimile part/ 

dwg No. 12-06-01-67, 2 feed-through ins Times 

Facsimile part/dwg No. 20-06-01-28, one 1-oz 

bottle Dolph ins varnish No. PG-131M; 1 set of 

wooden coil wedges and 2 synchronous inter- 

connecting term Times Facsimile part/dwg No. 

20-06-01-28; no dimen greater than 1”; Times 

Facsimile. 

#0 | TTIA/TXO4 * | TT-1B/TXC-1 

*|*|*! MOTOR COIL KIT: for 4 pole 1,800 cyc Times | For motor repair........... 3H3000-74-2 
Facsimile type KB-1 synchronous motor serial 

numbered below 1000; consists of 4 rectangular 

coils, Times Facsimile part/dwg No. 90-06-01- 

25, 2 ins plates, Times Facsimile part/dwg No. 

12-06-01-67, 2 feed-through insulators, Times 

Facsimile part/dwg No. 20-06-01-29, one 1-oz 

bottle Dolph ins varnish No. PG-131M; 1 set 

of wooden coil wedges and 2 synchronous inter- 

connecting term, Times Facsimile part/dwg No. 

20-06-01-28; no dimen greater than 1”; Times 

Facsimile (used in early models of KB-1 type 

motors on Order No, 2173-MPD-45). 

H9 *|*|*! NUT, half: brass; 4%” thk x 0.277” diam, end | Feeds drum along lead | 6L30904 
face profiled concave on 0.313” radius to match screw. 

shaft, 96 “V” thd per inch cut and threaded in 

this face in working assembly; assembly to- 

gether w/5/0 steel taper pin, replaceable and 

furnished only in pr; Times Facsimile part/dwg 

No. 96-08-03-2. 

mika he NUT, round: brass; %6” ID, 1%4¢” OD x 1%” lg, | For objective lens in re- 6C310-1/N2 

144,” -36 thd on outside; 42” wd x Ye” d screw corder optical system. 

driver slot; Times Facsimile part/dwg No. 

90-02-03-5 (objective lens). 

* |*|*| NUT, round: brass; 1” ID, 14%” OD x 14” thk, | For condenser lens in trans- | 6C25-1/N6 

We” x Ye” screw-driver slot; Times Facsimile mitter optical system. 

part/dwg No. 90-01-0244 (11%” -32 thd on out- 

side). 

x |x |* | PAWL: drum drive; phospor-bronze; cylindrical | O—Drives drum through | 6C176A 
w/hole in one end, driving tooth profiled in contact with keyway 

other end; 1542” lg x %,6” diam; drive tooth in drive shaft. 

profile to match shaft keyway; Times Facsimile 

part/dwg No. 12-08-01-51. 

PAWL: phasing connection for shaft; stainless | Drives lead screw from | 6C310-1/P2 

steel; L-shaped; 2342" Ig x 1950” wd x 0.120” secondary clutch. 

thk over-all; Times Facsimile part/dwg No. 

9604-00-57. i] 
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Ref 

symbol 

E12 

T6 

R42 

R48 

R47 

R47 

R72 
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Name of part and description 

PLATE, friction: bronze; 1” diam x %q4” thk 

over-all; 0.395” diam hole in center for mtg on 

lead screw; Times Facsimile part/dwg No. 26- 

04-00-07. 

PLATE, thrust: for facsimile leadscrew; steel, 

wrinkle finish w/compo 63-H-2 bearing sur- 

face; 15g” diam x 183” thk over-all; Times 

Facsimile part/dwg No. 96-07-00-5. 

PLATE, thrust: for facsimile motor; steel, 

wrinkle finish w/compo 63—H-2 bearing plug; 

Y,” Ig x 14” wd x 1349” thk over-all; Times 

Facsimile part/dwg No. 90-06-01-69. 

PLUNGER: for drum paper clamp; stainless 

steel; 3g” lg x %g” diam, both ends rounded; 

Times Facsimile part/dwg No. 96-08-01-83. 

POST binding: Sig C Binding Post TM-149; 

screw type; 11%.” lg open x 4%” diam over-all; 

No. 8-32 x %" lg mtg stud; brass; Sig C dwg 

No. SC-D-530. 

REACTOR: audio reactor; 2 hy, 100 ma; 175 

ohms max DC resistance; 3,000 RMS test; 

herm sealed metal case; 234” lg x 2%40” wd x 

35%46” h; 2 solder lug term; Times Facsimile 

part/dwg No. 90-11-05-00. 

RESISTOR, adjustable: wire wound; 600 ohms 

+10%; 20 w; single slide; body dimen 2” lg 

x 59” diam; ceramic coated; 3 solder lug term; 

WL No. 2A. 

RESISTOR, fixed: wire wound; 51 ohms +5%; 

% w; max body dimen 2142” lg x 1564” diam; 

2-wire lead term; JAN type RU3A510J. 

RESISTOR, fixed: composition; 75 ohms +5%; 
% w; max body dimen 0.655” lg x 0.249” diam; 

2-wire lead term; JAN type RC21BF750J. 

RESISTOR, fixed: wire wound; 100 ohms 

+10%; % w; max body dimen 42” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF151K. 

RESISTOR, fixed: composition; 150 ohms +5%; 
1% w; max body dimen 0,655” x 0.249” diam; 

2-wire lead term; JAN type RC21BF151K. 

Function of part 

Slows drum during phasing 

operation. 

O—End thrust bearing plate 

for lead screw. 

©=Motormhtusteplatess.t re 

O—Part of clamp mecha- 

nism. 

E12—For line connections... 

T6—V5 and V6 plate cir- 

cuit, motor choke. 

R42—Modulator bridge bal- 

ancing. 

R48—Bridge modulator cir- 

cuit, part of voltage 

divider across CON- 

TRAST control 

(R45). 

R47—Bridge modulator cir- 

cuit, part of voltage 

divider across CON- 
TERA, Sal eCOntTos 

(R45). 

R47—Bridge modulator cir- 

cuit, part of voltage 

divider across CON- 

TRAST contro! 

(R45). 

R72—V15 cathode coupling 

resistor, 

Signal Corps 
stock No. 

6C177-2 

3H4350 

3H4350-1 

6C177A 

32249 

3C323-81A 

3Z5360-3 

3RU22804 

3RC21BF750J 

3RU25604 

3RC2: BF151K 



Ref 

symbol 

R43, 
R84, 
R85 

R44, 
R46 

R80 

R41 

R63 
R92 
R98 

R66, 
R67 

R91 

R39 

R66 

R56 
R67 

R73 

R81 

Models 

* | TT-1/TXC-1 * | TT-1A/TXC-1 * | TT-1B/TXC-: 

* 

* 

* 

* OK 

* Ok 

Name of part and description 

RESISTOR, fixed: composition; 300 ohms 

+5%; % w; max body dimen 0.655” lg x 
0.249” diam; 2-wire lead term; JAN type 

RC21BF301J. 

RESISTOR, fixed: wire wound; 300 ohms 

+5%; 1% w; max body dimen 7%.” Ig x 1564” 

diam; 2-wire lead term; JAN type RU3A301J. 

RESISTOR, fixed: wire wound; 310 ohms 

+10%; 5w; max body dimen 2” lg x 1%” 

diam; moisture-resistant; 2 solder lug term; 

JAN type RW32E311K. 

RESISTOR, fixed: composition; 510 ohms 

+5%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF511J. 

RESISTOR, fixed: composition; 620 ohms +5%; 
4 w; max body dimen 0.655” lg x 0.249” diam ; 

2-wire lead term; JAN type RC21BF621J. 

RESISTOR, fixed: composition; 750 ohms £5% ; 
14 w; max body dimen 0.655” lg x 0.249” diam ; 

2-wire lead term; JAN type RC21BF751J. 

RESISTOR, fixed: composition; 1,000 ohms 

+10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF102K. 

RESISTOR, fixed: wire wound; 1,200 ohms; 

16 w; max body dimen 2” lg x 1%” diam; 

2 solder lug term; JAN type RW32F122. 

RESISTOR, fixed: composition; 1,500 ohms 

+10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF152K. 

RESISTOR, fixed: composition; 2,000 ohms 

+5%; 1% w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF202J. 

RESISTOR, fixed: composition; 2,000 ohms 

+5%; 2 w; max body dimen 1.78” lg x 

0.405” diam; 2-wire lead term; JAN type 

RC21BF202J. 
RESISTOR, fixed: composition; 2,400 ohms 
+5%; % w; max body dimen 0,655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF242)J. 

Function of part 

R43—Modulator circuit, 

voltage divider. 

R84—LINE JACK output 

voltage dropping. 

R85—LINE JACK output 

voltage dropping. 

R44—Modulator circuit, 

voltage divider. 

R46—Modulator circuit, 

voltage divider. 

R80—RADIO RCVR. jack 
input attenuator. 

R41—Modulator circuit, 

voltage divider. 

R63—V12 cathode. 

R92—Speaker circuit load- 

ing. 

R98—Attenuates signal in 

talk-back circuit. 

R66—V4 cathode. 

R67—V4, V13 cathode. 

R91—Stylus spark suppres- 

sor. 

R39—V5, V6 plate voltage 

dropping. 

R66—V4 cathode weer eee coe 

R56—V11 cathode. 

R67—V4, V13 cathode. 

R73—Stylus spark suppres- 

sor. 

R81—RADIO RCVR. jack, 

input attenuator. 

Signal Corps 

stock No. 

3RC21BF301J 

3RU30003 

3RW21318 

3RC21BF511J 

3RC21BF621J 

3RC21BF751J 

3RC21BF102K 

3RW24915 

3RC21BF152K 

3RC21BF202J 

3RC41BF202J 

3RC21BF242J 
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R79 

R36, 
R40, 
R51 

R39 

R34, 
R395; 

R82 

R54 

R38 

R74 
R7E, 
R94 

R71 

R71, 
R90 

R37 

R49 
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Models 

TT-1A/TXC-1 TT-1B/TXC-1 
a eS 

* * 

* 

* 

Name of part and description 

RESISTOR, fixed: wire wound; 2,500 ohms; 

+10%; 5 w; max body dimen 2” lg x 1%” 
diam; moisture-resistant; 2 solder lug term; 

JAN type RW32E252. 

RESISTOR, fixed: composition; 3,000 ohms 

+~5%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF302J. 

RESISTOR, fixed: wire wound; 7,500 ohms 

+10%; 20 w; body dimen 2” lg x 23%” diam; 
glass inclosed, resistant to salt water immer- 

sion; 2 solder lug term; WL No. B7500W-L. 

RESISTOR, fixed: composition; 10,000 ohms 

+10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF103K. 

RESISTOR, fixed: composition; 15,000 ohms 

+10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF153K. 

RESISTOR, fixed: wire wound; 15,000 ohms 

+10%; 20 w; max body dimen 2” lg x 1% 6” 

diam; glass inclosed, resistant to salt water 

immersion; 2 solder lug term; WL No. 

B15000W-L. : 

RESISTOR, fixed: composition; 24,000 ohms 

+5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF243J. 

RESISTOR, fixed: composition; 47,000 

=10%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF473K., 

ohms 

Ig x 

type 

RESISTOR, fixed: composition; 51,000 ohms 

+5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RGZ1BF513]. 

RESISTOR, fixed: composition; 51,000 ohms 

+5%; 1 w; max body dimen 1.28” Ig x 
0.310” diam; 2-wire lead term; JAN type 

RC31BF513]. 

RESISTOR, fixed: composition; 68,000 ohms 

+10%; 1 w; max body dimen 1.28” lg x 

0.310” diam; 2-wire lead term; JAN type 

RC31BF683K, 

Function of part 

R79—RADIO RCVR. jack, 

input attenuator. 

R36—V4 grid voltage di- 

vider. 

R40—V4 cathode. 

R51—V10 cathode. 

R39—Start magnet current 

limiting. 

R34—V4 grid voltage di- 

vider. 

R35—V4 grid voltage di- 

vider. 

R82—RADIO RCVR. jack, 

input attenuator. 

R54—V10 plate decoupling. . 

R38—V4 plate dropping.... 

R74—V15 grid. 

R71—Db meter multiplier. 

R94—Recorder lamp shunt. 

R71—Db meter multiplier... 

R70—Db meter multiplier. 

R90—V9 grid. 

R37—V4 screen 

R49—V24 bias voltage di- 

vider. 

Sita MG TRE SO See EAL CROCE 9 PT PEE Ca 

Signal Corps 

stock No. 

3RW26722 

3RC21BF302J 

3Z5475-15 

3RC21BF103K 

3RC21BF153K 

3Z5550.18 

3RC21BF243J 

3RC21BF473K 

3RC21BF513J 

3RC31BF513J 

3RC31BF683K 



R49A 

R58 
R89 

R49B 

R17, 
R53, 
R55 
R88, 
R90A 

R49C 

R57, 
R6l, 
Ré2, 
R65, 
R68 
R95 

R52, 

R64, 
R76, 
R77, 
R83, 
R87 

* 

* | TT-1A/TXC-1 
+ * | TT-1B/TXC-1 

* Ok 

Name of part and description 

RESISTOR, fixed: composition; 

+5%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF753)J. 

RESISTOR, fixed: composition; 100,000 

£10%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF104K. 

RESISTOR fixed: 100,000 composition ; 

+£10%; 1 w; max body dimen 1.28” 

0.310” diam; 2-wire lead term; JAN 

RC31BF104K. 

RESISTOR, fixed: 150,000 composition ; 

+10%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF154K. 

RESISTOR, fixed: composition; 150,000 

=10%; 1 w; max body dimen 1.28” 

0.310” diam; 2-wire lead term; JAN 

RC31BF154K. 

RESISTOR, fixed: composition; 240,000 

+=5%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF244J. 

RESISTOR, fixed: composition; 240,000 

+5%; 1 w; max body dimen 1.28” 
0.310” diam; 2-wire lead term; JAN 

RC31BF244J. 

RESISTOR, fixed: composition; 510,000 

+5%; % w; max body dimen 0.655” 

0.249” diam; 2-wire lead term; JAN 

RC21BF514J. 

RESISTOR, fixed: 

75,000 ohms | 
Ig x 

type 

ohms 

Ig x 

type 

ohms 

Lex. 

type 

ohms 

lfeg ore 

type 

ohms 

Ip 

type 

ohms 

kee = 52 

type 

ohms 

lomex 

type 

ohms 

Jie 338 

type 

composition; 1 meg +10%; 
% w; max body dimen 0.655” Ig x 0.249” diam ; 
2-wire lead term; JAN type RC21BF105K. 

Function of part 

R78—V16 cathode. 

R&88—V25 cathode. 

R69—V13 plate (pin 3). 

R89—V9 grid voltage di- 

vider. 

R49A—V24 bias voltage di- 

vider. 

R58—VI11 plate. 

R89—V9 grid voltage di- 

vider. 

R49B—V24 bias voltage di- 

vider. 

R17—V16 cathode bias volt- 

age divider. 

R53—V10 plate load. 

R55—V11 grid. 

R&8—V25 bleeder. 

R9IDA—V9 grid. 

R49C—V24 bias voltage di- 

vider, 

R57—VI11 screen. 
R61—V12 grid, signal volt- 

age divider for V13 

grid (pin 4). 

R62—V12 grid, signal volt- 

age divider for V13 

grid (pin 4). 

R65—V13 grid (pin 5) cur- 

rent limiting. 

R68—V13 grid (pin 4). 

R95—Bleeder across C31 and 

motor fuse. 

R52—V10 screen. 

R64—V13 grid (pin 5). 

R76—V15 plate. 

R77—V16 grid. 

R83—RADIO RCVR. input 

jack ground. 

R87—V9 plate, 

Signal Corps 

stock No. 

3RC21BF753J 

3RC21BF104K 

3RC31BF104K 

3RC21BF154K 

3RC31BF154K 

3RC21BF244J 

3RC31BF244J 

3RC21BF514J 

3RC21BF105K 
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Name of part and description 

RESISTOR, fixed: composition; 2 meg +5%; 

% w; max body dimen 0.655” lg x 0.249” diam; 

2-wire lead term; JAN type RC21BF205J. 

RESISTOR, variable: wire wound, noninductive ; 

50 ohms £+10%; 3 w; 3 solder lug term; in- 

closed phenolic case 15g” diam x 34” d; round 

metal shaft 4” diam x %” lg; linear taper ; nor- 

mal torque; mts w/ %” -32 x 3” bushing; 

Clarostat No. G3912-B. 

RESISTOR, variable: wire wound; 2,000 ohms 

£10%; 3 w; 3 solder lug term; inclosed metal 

case 1.64” diam x 0.84” thk; round metal shaft 

YY" diam x 1%” lg; A taper; normal torque; 

mts w/ 3%” -32 x 3” lg bushing; JAN type 

RA25A1FK202K. 

RESISTOR, variable: wire wound; 5,000 ohms 

+10%; 3 w; 3 solder lug term; inclosed 

metal case 1.64” diam x 0.84” thk max; round 

metal shaft 4” diam x %” lg; A taper; normal 

torque; mts w/ 3g” -32 x 3” lg bushing; JAN 

type RA25A1FK502AK, 

RESISTOR, variable: wire wound; 50,000 ohms 

=10%; 3 w; 3 solder lug term; inclosed 

phenolic case 15g” diam x 34” thk; round metal 

shaft 144” diam x %” lg; linear taper; normal 

torque; mts w/ 3” -32 x 3%” lg bushing; 

non-turn device located on 1%” radius at 9 

o'clock; Clarostat No. 1-1708-B. 

RESISTOR, variable: sect No. 1 wire wound, 

sect No. 2 composition; sect No. 1 500 ohms 

+10%, sect No. 2 250,000 ohms £10%; sect 

Nom) 2:55-wa secte Now 25 lw; 3. solder lug 

term ea sect; inclosed phenolic case 12449” diam 

x 1546” d; metal shaft 4” diam x 1” lg from 

mtg surface; sect No. 1 linear taper, sect No. 

2 Z taper; ins cont arm; mts w/ 38” -—32 x 3” 

lg bushing; non-turn device located on 1%” 

radius at 9 o’clock; Clarostat No. H1851. 

SCALES, weighing: avoirdupois; spring prin- 
ciple hanging type; 8-24 oz in 4-oz divisions; 

5” lg x 1” wd x 3%” thk over-all; aluminum 

case; movable pointer in groove in front of 

case; Times Facsimile part/dwg No. 26-44-00. 

SCREW, set:-slot drive; headless; steel; No. 

10-32; 13%” lg; flat point; Times Facsimile 

part/dwg No. 90-01-01-08. 

SHAFT: lead screw type; stainless steel; 28%6” 
x 0.6250” diam over-all; 96 thd per inch; 

0.140” diam steel ball spun in one end; Times 

Facsimile part/dwg No. 96-04-00-1. 

Signal Corps 
Function of part 

stock No. 

R50—V10 grid. 3RC21BF205J 

R75—V15 screen. 

R&86—V9 screen. 

R45—CONTRAST control. | 3Z7050-22 

R97—V13 cathode bias con- | 3RA6312 

trol. 

R93—V4 grid voltage con- | 3RA6910 

trol. 

R96—V9 grid, RB + volt- | 3Z7450-69 

age control. 

R59—Transmitting half of | 2772861 

dual GAIN control. |. 

R60—Receiving half of dual 

GAIN control. 

Measure clutch tension..... 6Z8080 

H10—Lens focusing screw | 6L7032-19.3S 
for transmitter op- 

tical system. 

Lead screw, rotates and | 6C310-1/L5 
feeds drum assembly of 

facsimile transceiver, 
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Name of part and description 

SOCKET, tube: 3 cont; retainer ring mtg; 

round mica filled bakelite body 34” diam x 

14" lg excluding term; phosphor-bronze silver 

pl cont; Times Facsimile part/dwg No. 90- 

01-01-2. 

SOCKET, tube: octal; one piece saddle mtg; 

round plastic body, 1%6” lg x 1%” wd x 4” 

thk over-all excluding term; phosphor-bronze 

silver pl cont; Cinch No. 9919. 

SOCKET, tube: 1 octal; 2 piece saddle mtg; 

round ceramic body, 11%g@” Ig x 144” wd x 3%” 

thk over-all excluding term; phosphor-bronze 

silver pl cont; Eby No. 7790, 

SOCKET, tube: 7 cont, miniature; 1 piece 

saddle mtg; round ceramic body 0.805” diam 

max x 34” h less cont; beryllium copper cont; 

silver pl; marked S011C; metal shock shield; 

JAN type SO1IC. 

SPEAKER, magnetic: Sig C Loudspeaker LS- 

11; 4” diam cone; PM; 458” Ig x 45g” wd x 

256" thk; 250 ohms input impedance transf ; 

Sig C spec No. 71-1514. 

SPRING: flat type; 0.020” beryllium copper; 
%e” lg x 4" wd x %” h bent on %p2” radius; 

Times Facsimile part/dwg No. 26-07-00-05. 

SPRING: flat type; 0.020” beryllium copper; 

136” Ig x 14” wd x %2” h, 342” radius cupped 

depression on cont end; Times Facsimile part/ 

dwg No. 26-07-00-04. 

SPRING: flat type; 0.015” thk beryllium copper ; 

1146” lg x 542” wd; Times Facsimile part/ 

dwg No. 26-06-01-55. 

SPRING: flat type; 0.012” beryllium copper; 

1%” lg x 5” wd x 1346” d; Times Facsimile 

part/dwg No. 20-06-01-08. 

SPRING: torsion type; 0.011” diam phosphor- 

bronze wire; 32” lg x 0.187” diam less radial 

term; approx 7 turns; wound clockwise; 2 

straight radial term 4%” Ig; Times Facsimile 

part/dwg No. 96-04-00-56. 

SPRING: helical extension type; 0.011” diam 

phosphor-bronze wire; %4” Ig x 0.125” diam 

less axial term; approx 14 turns; 2 straight ax- 

ial term 36” lg; Times Facsimile part/dwg No. 

96-04-00-58. 

Function of part 

X24—Socket for V24....... 

X5—Socket for V5. 

X6—Socket for V6. 

X14—Socket for V14. 

X16—Socket for V16. 

X—Socket for V4. 

X7—Socket for V7. 

X8—Socket for V8. 

X9—Socket for V9. 

X10—Socket for V10. 

X11—Socket for V11. 

X12—Socket for V12. 

X13—Socket for V13. 

X15—Socket for V15., 

X25—Socket for V25....... 

External speaker for talk- 

back system. 

Signal Corps 
stock No. 

2Z8673.55 

2Z8650.1 

2Z8678.294 

2Z8677.100 

6C51 

Stiffens friction plate spring.| 6C310-1/S9 

Exerts braking pressure on 

friction plate. 

Flexible coupling in motor. 

Flexible coupling in motor. 

Horenawilestti ped rin emrerrae 

For secondary clutch pawl. 

6C310-1/S8 

6C293B-6 

6C293B-8 

6C310-1/S7 

6C310-1/S6 

169 



Ref 

symbol 

04 

Hil 

O5 
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*)| TT1/TXC=1 * | TT-1A/TXC-1 * | TT-1B/TXC-1 

* 

* 

Name of part and description 

SPRING: helical compression type; 0.029” diam 

stainless steel spring wire; 34” lg x 0.180” OD; 

10 turns per inch; close wound ends; Times 

Facsimile part/dwg No. 90-06-03-5. 

SPRING: helical extension type; 0.014” diam 

stainless steel wire; 1%” lg x 0.100” OD; approx 

25 RH turns; straight axial ends; Times Fac- 

simile part/dwg No. 90-06-01-45. 

SPRING: helical compression type; 0.020” diam 
stainless steel spring wire; %6” lg x 0.144” OD; 

14 turns per inch; close wound ends; Times 

Facsimile part/dwg No. 12-08-01-54. 

SPRING: helical compression type; 0.044” diam 
stainless steel spring wire; 1” lg x 0.406” OD; 

approx 5 RH turns; close wound ends; Times 

Facsimile part/dwg No. 96-04-00-2. 

SPRING: helical compression type; 0.029” diam 

stainless steel spring wire; 1%” lg x 0.385” ID 

for 1” lg and 0.302” ID for %” lg; 8 turns 

per inch; close wound ends; Times Facsimile 

part/dwg No. 96-06-03-12. 

SPRING: helical compression type; 0.018” stain- 

less steel wire; 0.160” OD x 1%.” lg; 11 turns; 

close wound ends; Times Facsimile part/dwg 

No. 90-08-03-3. 

STYLUS: tungsten point; straight round shank; 

Times Facsimile part/dwg No. 90-03-04. 

STYLUS ASSEMBLY: includes 1 mtg bracket, 
1 spring, 1 adj screw and 2 adj screw nuts; 

approx 13%” lg x 14%” wd x %” d over-all; 

Times Facsimile part/dwg No. 96-03-01. 

SWITCH, lever: 2 position, No. 1 non-locking; 

No. 2 locking; cont arrangement position No. 

1 6C, position No. 2 2A; metal body; 444” lg x 

34” wd x 13%” h over-all; bat type handle; 

solder lug term; moistureproofed; Times Fac- 

simile part/dwg No. 12-13-00-00. 

SWITCH, push: cont arrangement 2B1C; 2 sect; 

metal body; 134” Ig x 1%6” wd x 34” d; mo- 

mentary cont, normally open; solder lug term; 

Times Facsimile part/dwg No. 90-00-83. 

SWITCH, push: cont arrangement 1A1B; 2 sect; 
metal body; 134” lg x 146” wd x 34” d; mo- 

mentary cont, normally open; solder lug term; 

Times Facsimile part/dwg No. 90-00-82. 

SWITCH SECTION, rotary: 2 pole, 5 position; 

Bakelite ins phosphor-bronze silver pl; short- 

ing type cont; solder lug term; 2” OD x Y%g_" 

thk; Centralab No. C. 

Signal Corps 
Function of part 

P _ stock No. 

For clutch and drum clamp | 6C293B-4 
detent. 

Flexible coupling in motor. | 6C293B-7 

Presses drum drive pawl in | 6C293B-5 

lead screw keyway. 

Hor lead™screwaresneascae se 6C293B-2 

For facsimile motor drive | 6C293B-3 
shaft. 

O4—For drum feed half-nut.| 6C310-1/S5 

H11—Electrode used in di- | 6C25-1/S20 
rect recording. 

O5—Assembly holding styl- | 6C297 
us in correct position. 

S5—STANDBY-MON- 3Z9580-33 
TALK switch. 

S3—PHASE button........ 3Z9824-26 

S4—START button........ 3Z9824-27 

Part of selector switch...... 3Z9903E-7.1 
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Name of part and description 

SWITCH SECTION, rotary: 2 pole, 5 position; 

ceramic ins, phosphor-bronze silver pl; non- 

shorting type cont; solder lug term; 2” OD x 

7g” thk; Centralab No. RR. 

SWITCH, rotary: 6 pole, 5 position; 6 sect; 

phosphor-bronze silver pl cont; 5 sect Bakelite 

ins, +1 sect- ceramic ins 733” ydiam x <5” lg; 5° 

sect w/shorting cont; 1 sect w/nonshorting 

cont; solder lug term; includes Centralab in- 

dex assem K-123 modified to include stylus 

actuating arm and one pr form B leaf cont; 

Times Facsimile part/dwg No. 96-04-50. 

SWITCH, rotary: 6 pole, 5 position; 6 sect; 

phosphor-bronze silver pl cont; 4 sect Bakelite 

ins, 2 sect ceramic ins; 3” diam x 5” Ig; 4 

sect w/shorting cont, 2 sect w/nonshorting 

cont; solder lug term; includes Centralab in- 

dex assem K-123 modified to include stylus 

actuating arm and one pr form B leaf cont; 

Times Facsimile part/dwg No. 26-40-50. 

SWITCH: toggles, DRS: 25- amp? 125.v AGC; 

9 amp, 250 v AC noninductive load; Bakelite 

body; 12%4” lg x 4%4” wd x 1%e@” h; bat 

type handle 5” Ig x %@” diam; solder lug 

term; JAN type ST52K. 

TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 21% ” Ig x 2%” wd x 

2546" h over-all; turns ratio pri to secd 8:15: 

freq response 1,800 cps; 4 solder lug term on 

top; Times Facsimile No. 601 dwg No. 90- 

11-02. 

TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 25g” lg x 2%” wd x 

2%e”" h over-all; turns ratio pri to secd No. 1 

5:2; pri to 4% secd No. 2 100:1; freq response 

1,200-3,000 cps; 6 solder lug term on top; 

CT secd No. 2 connected to inside lead secd 

No. 1; Times Facsimile No. 633A dwg No. 

90-11-01. 

TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 2%6” lg x 24%” wd x 

3546” h over-all; turns ratio pri to % secd 5:3; 

freq 1,800 cps; 5 solder lug term on top; Times 

Facsimile part/dwg No. 90-11-00. 

TRANSFORMER, AF: plate coupling type; pri 
550 ohms, secd 11 ohms impedance; herm 

sealed metal case; 2549” lg x 17%” wd x 2%" h 

over-all; turns ratio pri to secd 7.45:1; freq 

response 100-5,000 cps £1.5 db; 4 solder lug 

term on top; Times Facsimile part/dwg No. 

12-11-00-00. 

Function of part Signal Corps 

stock No. 

Part of selector switch...... 3Z9903E-7.2 

S1—Selector switch ........ 3Z9903A/36.1 

S1—Selector switch ........ 6C301A 

S2—Power ON-OFF 3Z9863-52K 

switch. 

T3—V14 output to stylus...) 2Z9632.13 

T2—V12 or V13 output..... 2Z9632.222 

‘ 

T1—V4 output to V5 and | 2796833.4 

V6. 

T8—Output to speaker by Se 2Z9632.443 
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symbol 

T7 

V4, V7 
V8, 
V12 

V10 

V9, V11, 
v15 

V13 

V16 

V24 

V5, V6, 
Vi14 

V5, V6, 
vi14 

V25 

V25 

E2 
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Models 

TT-1A/TXC-1 

Name of part and description | Function of part 

—_—|—_—-" |—_——- - pa | 

eae pum AW es 
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a * * 

* * 

* * * 

* * 

TRANSFORMER, AF: line type; pri 600 ohms 

CT, secd 600 ohms; herm sealed metal case; 

238" Ig x 1546” diam over-all; turns ratio 14 pri 

to secd 1:2; freq response 1,200-3,000 cps; 

electrostatic shield between pri and secd con- 

nected to one side of secd; 5 solder lug term 

on top; secd balanced to within +1 db; Times 

Facsimile part/dwg No. 96-11-06. 

TUBE, electron; JAN-/C5a,eeercees coe ariee - & 

TUBE, “electron JAN=/AC7 ascension ts 2 

TUBE, electron.:> JAN</L Jeger seciace s «con iaanes 

T7—Line input to V10 grid. 

V4—Motor amplifier driver. 

V7—Voltage regulator out- 
put. 

‘| V8—Voltage regulator out- 

put. 

V12—Third signal amplifier. 

V10—First signal amplifier. 

V9—Control voltage ampli- 

fier. 
V11l—Second signal ampli- 

fier. 

‘LUBE, electrons. J AIN-JINJ a areca sceean aan: 

TUBE, electron: JAN—8845.%. in. Gaaasdesties: 

TUBES electron: J AN-1615 i427 006 wetcs coe 

TUBE welectronee JAN-OAG5GI/ Gan cues «> 

TUBE, electronsb J AN=1635 7. oeeec cess scare e sore 

TUBES electrone) JANI BAG Sra cte cisieiopaaceaennensias 

TUBE, electron: voltage regulator RMA No. 

5651. 

TUBE, electron; Sylvania R1I130B ~:.2./......>.. 

WASHER, flat: Bakelite; round, 46” ID, %” 

OD x %” thk; Times Facsimile part/dwg 

No. 90-06-01-65. 

WASHER, flat: Bakelite; round, 0.313” ID, 

0.438” OD x 0.010” thk; Times Facsimile part/ 
dwg No. 90-06-01-64. 

Fork Oscillator Umit 

Note. Oscillator 6C25-1/F8 was used in all Sets 

TT-1/TXC-1 and TT-1A/TXC-1 up to serial 

No. 105, This Oscillator is now obsolete, hav- 

V15—Pulse amplifier. 

V13—Signal meter amplifier. 

V16—Trigger tube \........ 

V24—Photocell ............ 

V5—Motor amplifier output. 

V6—Motor amplifier output. 

V14—RECORD output am- 

plifier, 

V5—Motor amplifier output. 

V6—Motor amplifier output. 

V14—RECORD output am- 

plifier. 

V25—Reference voltage reg- 

ulator. 

V25—Reference voltage reg- 

ulator. 

E2—Recorder lamp ........ 

ard wae Recs ieee 

ERardwarewecicmecchyrs «sreeene 

Signal Corps 

stock No. 

2Z9631.153 

2J7C3 

25707 

2J7L7 

2J7N7 

2J884 

2J1645 

2J6AC5GT/G 

271635 

2J1B46 

2Z5890-16 

2JR1130B 

6L40235-3 

6L40235-2 



Ref 

symbol 

E303 

E304 

E305 

E302 

E301 

C310 

C303, 
C304, 
C305, 
C308, 
C309 

* 

| TT-1A/TXC-1 | TT-1B/TXC-1 

* 

* 

Name of part and description 

ing been superseded by Oscillator 6C140 which 

is electrically and mechanically interchangeable 

with it. Parts for Oscillator 6C25-1/F8 have 

been purposely omitted from this list and upon 

failure this Oscillator will be replaced by 

Oscillator 6C140. 

OSCILLATOR, AF: fixed freq 1,800 cyc; 5” 

Ig x 45g” wd x 61%” h over-all; 50 mw out- 
put at 25,000 ohms impedance, 0.5 mw sinusoidal 

output at 500 ohms impedance; 5-7 vy AC and 

250 v DC £5% input; 8 solder lug term; 

metal frame; one term of 25,000 ohms output 

and metal frame grounded; high stability at 

freq, pressure, and temp compensated, tuning 

fork sealed in vacuum; Times Facsimile part/ 

dwg No. 12-05-00-00. 

BOARD, terminal: 6 Zierick No. 195 solder lug 

term; Bakelite; 2” lg x 14” wd x %e" thk 

over-all; Times Facsimile part/ dwg No. 12- 

05-04-2. 

BOARD, terminal: 10 Zierick No. 195 solder 

lug term; Bakelite; 24%” lg x 1%” wd x %e” 

thk over-all; Times Facsimile part/dwg No. 

12-05-04-03. 

BOARD, terminal: 10 Zierick No. 195 solder 

lug term; Bakelite; 444” Ig x 244” wd x Ye” 

thk over-all; Times Facsimile part/dwg No. 

12-05-04-01. 

BOARD, terminal; 12 Zierick No. 195 solder 
lug term; Bakelite; 444” lg x 34” wd x %e»” thk 

overall; Times Facsimile part/dwg No. 12- 

05-04-04. 

BOARD, terminal; 14 Zierick No. 195 solder 

lug term; Bakelite; 444” lg x 3%” wd x Ye" 

thk over-all; Times Facsimile part/dwg No. 

12-05-0405. 

CAPACITOR, fixed: mica; 510 mmf +5%; 500 
vdew; max body dimen 54%4” lg x 1549” wd x 
io” thk; molded low-loss Bakelite case; 2-wire 

lead term; JAN type CM20B511J. 

CAPACITOR, fixed: paper; 10,000 mmf +20%, 
—10%; 600 vdcw; herm sealed metal case; 

max body dimen 144” lg x %6” diam; 2-wire 

lead term; JAN type CP26A1EF103V. 

Function of part 

Generates 1,800-cycle signal. 

E303—Mounts 

E304—Mounts 

E305—Mounts 

E302—Mounts 

E301—Mounts 

C310—V3 grid (pin 5) high- 

components. . 

components. . 

components. . 

components. . 

components. . 

frequency bypass. 

C303—V1 plate output coup- 

ling, 

C304—V2 plate (pin 3) out- 

put coupling. 

C305—V1 screen, bypass. 

C308—T5 input, high-fre- 

quency bypass. 

C309—V3 plate (pin 3) out- 
put coupling. 

Signal Corps 

stock No. 

6C140 

3Z12531-39.2 

3Z12531-39,1 

3Z12531-39.3 

3Z12531-39.4 

3Z12531-39.5 

3K2051122 

3DA10-334 
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C302 

C301, 
C307 

C306 

1301 

R316 

R302, 

R310, 

R317 

R303 

R308, 
R309 

R306, 
~ R307 

R301, 
R305, 
R312, 
R313 

R318 
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Models 

Name of part and description 

CAPACITOR, fixed: paper; 50,000 mmf +10%; 
600 vdcw; herm sealed metal case; max body 

dimen 11%@” lg x 1443” diam; 2-wire lead term; 

JAN type CP26A1EF503K. 

CAPACITOR, fixed: paper; 100,000 mmf 

+40%, —15%; 600 vdcw; herm sealed metal 

case; max body dimen 13%” lg x 1%.” diam; 

2-wire lead term; JAN type CP26A1EF104X. 

CAPACITOR, fixed: paper; 500,000 mmf 

+20%, —10%; 600 vdcw; herm sealed metal 

case; max body dimen 11%.” lg x 1” wd x 

1”. thk: 2- solder” lug terms; JAN type 

CP53B1EF504V. 

FORK, tuning: 1,800 cps fixed freq; 434” Ig x 

234” wd x 239” h over-all; 3 solder lug term; 

herm sealed metal case; input and output 

grounded to case; high stability of freq, pres- 

sure, and temp compensation, fork sealed in 

vacuum; Times Facsimile part/dwg No. 12-05- 

01-71. 

RESISTOR, fixed; composition; 1,000 ohms 

+%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF102K. 

RESISTOR, fixed: composition; 2,000 ohms 

+5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF202J. 

RESISTOR, fixed: composition; 10,000 ohms 

+10%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF103K. 

RESISTOR, fixed: composition; 24,000 ohms 

+5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 
RC21BF243J. 

RESISTOR, fixed: composition; 51,000 ohms 

+5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 
RC21BF513J. 

RESISTOR, fixed: composition; 100,000 ohms 

£10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 
RC21BF104K. 

RESISTOR, fixed: composition; 150,000 ohms 

£10%; % w; max body dimen 0.655” lg x 

0.249” diam; 2-wire lead term; JAN type 
RC21BF154K, 

Function of part 

C302—V3 plate (pin 6) out- 

put coupling. 

C301—V2 plate (pin 6) out- 

put coupling. 

C307—T5 output, high-fre- 

quency bypass. | 

C306—V1 cathode bypass... 

1301—Stabilizes frequency. . 

R316—V3 cathode (pin 7).. 

R302—V2 cathode (pin 2). 

R310—V1 cathode. 

R317—V3 cathode (pin 2). 

R303—V2 cathode (pin 7). 

R308—V3 plate (pin 6) 

load. 

R309—V3 plate (pin 3) 

load. 

R306—V2 grid (pin 5). 
R307—V2 plate (pin 6) 

load. 

R301—V2 plate (pin 3) 

load. 

R305—V2 grid (pin 5) volt- 

age divider. 

R312—V1 plate load. 

R313—V1 grid. 

R318—V3 grid (pin 4)..... 

Signal Corps 

stock No, 

3DA50-224 

3DA100-601 

3DA500-451 

3F5876.5 

3RC21BF102K 

3RC21BF202J 

3RC21BF103K 

3RC21BF243J 

3RC21BF513J 

3RC21BF104K 

3RC21 BF154K 



Ref 

symbol 

TT-1B/TXC-1 

Name of part and description Function of part 

—_——$—$—$—$—$—— |__| ——_ ae SEs 

R311 

R315 

R314 

R304 

Xi, X3, 

X2 

aah 

V1 

V2, V3 

| PP-86/TXC-1 

* 

= ° Qu. fe a 

| PP-86A/TXC-1 

RESISTOR, fixed: composition; 240,000 ohms 

=5%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 
RC21BF244J. 

RESISTOR, fixed: composition; 390,000 ohms 

+10%; % w; max body dimen 0.655” Ig x 

0.249” diam; 2-wire lead term; JAN type 

RC21BF394K. 

RESISTOR, fixed: composition; 1 meg £10%; 

1% w; max body dimen 0.655” lg x 0.249” diam; 

2-wire lead term; JAN type RC21BF105K. 

RESISTOR, variable: wire wound; 50,000 ohms 

10%; 3 w; 3 solder lug term; inclosed 

phenolic case 15@” diam x 34” d; metal shaft 

144” diam x %” lg from mtg surface; linear 

taper; ins cont arm; mts w/ 3” -32 x 3%” 
thk bushing; non-turn device located on 1% 2” 

radius at 9 o’clock; Clarostat No. 1-1708-B. 

SOCKET, tube: loctal; 2 piece saddle mtg; round 

ceramic body, 11%6” Ig x 1144” wd x %” thk 

over-all excluding term; phosphor-bronze silver 

pl cont; Eby No. 7790. 

TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 2540” Ig x 1%” wd x 

24%” h over-all; turns ratio pri to secd 100:9; 

built-in band pass filter to limit output freq to 

1,800 cyc; 4 solder lug term on top; Times Fac- 

simile No. 679 dwg No. 90-11-04. . 

TIDE ee CleCtrOnices IAIN=1 tole wane tee e otceins vies ee 

LUBEMelectron: JAN—/N/a.e ene eins cae 

Name of part and description 

RECTIFIER POWER UNIT PP-86/TXC-1: 
electronic type; output 500 v DC, 270 ma, 245 

vy DC £5-v 70 ma, 6.3 v, 6.25 amp, 6.3 v £01 
v 3 amp, 1,800 cye AC, 10 v 1.5 amp AC; input 
100-130 v, 50-70 cyc, 300 w; 12” lg x 10” wd x 

916” h over-all; 5Z3 rectifier tube; full wave; 
built in filter; herm sealed components; Sig C 

spec No, 71-3107. 

R311—V1 screen .......... 

R315—V3 grid voltage di- 
vider. 

R314—V3 grid voltage di- 

vider. 

R304—V2 cathode (pin 7), 

frequency control. 

X1—Socket for V1. 

X3—Socket for V3. 

X2—Socket for V2. 

T5—V3 output filter and 

coupling unit. 

Vi—Second fork amplifier. 

V2—Fork input amplifier 

and driver. 

V3—Motor amplifier buffer 

and modulator buffer. 

Function of part 

Signal Corps 

stock No. 

3RC21BF244J 

3RC21BF394K 

3RC21BF105K 

3Z7450-69 

2Z8678.294 

2Z9632.438 

2J7L7 

2J7N7 

Signal Corps 

stock No. 

Supplies operating power to | 3H4698-86 

transceiver. 
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Name of part and description 

BOARD, terminal: 2 Zierick No. 195 solder lug 

term and 2 holes No. 33 drill on 24%” mtg/c; 

Bakelite; 246” lg x 134” wd x %e” thk 

over-all; Times Facsimile part/dwg No. 90- 

15-18. 

BOARD, terminal: general purpose; 8 solder lug 

term; Bakelite; 4%6” lg x %” wd x Yo" 

thk over-all; Times Facsimile part/dwg No. 

90-15-10. 

BOARD, terminal: 12 Zierick No. 195 solder lug 

term; Bakelite; 2%6” lg x 214” wd x %e" 

thk over-all; Times Facsimile part/dwg No. 

90-15-17. 

BOARD, terminal: 34 Zierick No. 195 solder lug 

term; Bakelite; 55%” Ig x 144” wd x %e" 

thk over-all; Times Facsimile part/dwg No. 

90-15-16. 

CABLE ASSEMBLY, special purpose: 12 No. 18 

AWG stranded copper cond, vinylite ins, color 

coded, 600 vdcw, shielded, cotton braid, vinylite 

jacket, 146” diam; 50” lg excluding term; modi- 

fied Jones HB plug No. S-412CCT one end, 

other end fanned for connection to term strip 

Times Facsimile part/dwg No. 26-15-08. 

CABLE, power: Sig C Cordage CO-130; Under- 
writers type “SJ”; for portable installation; 2 

No. 18 AWG stranded-copper cond; RI; cotton 

filler, RC; 600 vdew; Sig C spec No. 71-700. 

CAPACITOR, fixed: mica; 1,000 mmf +£10%; 

500 vdcew; max body dimen 5364” Ig x 5364” wd 

x %o” thk; molded low-loss Bakelite case; 

2-wire lead term; JAN type CM30B102K. 

CAPACITOR, fixed: mica; 1,000 mmf +10%; 

2,500 vdew; max body dimen 156” lg x 1144” wd 
x 2364” thk; molded low-loss Bakelite case; 

2 solder lug term; JAN type CM45B102K. 

CAPACITOR, fixed: mica; 5,100 mmf £5%; 

500 vdew; max body dimen 5364” Ig x 5364” wd 

x 40" thk; molded low-loss Bakelite case; 

2-wire lead term; JAN type CM35B512J. 

CAPACITOR, fixed: paper; 50,000 mmf £10%; 
600 vdew; herm sealed metal case; max body 

dimen 11346” Ig x 4,” diam; 2-wire lead term; 

JAN type CP26A1EF503K. 

Signal Corps 
Function of part 

P stock No. 

Describes rectifier power (Order through 

unit. AGO channels.) 

Mounts components......... 2Z9402.200 

Mounts components...... ; . .| 2Z9408.104 

Mounts components......... 2Z9412.97 

Mounts components......... 2294346 

W1—Connects rectifier pow- | 3E4039-3 

er unit to transceiver. 

Connects rectifier power unit| 3E2130 

to power line. 

C5—V18 grid (pin 4) h-f 

bypass. 

C10—Line h-f bypass. 

Cll—Line h-f bypass. 

3K3010221 

C9—T15 secondary peak 3K4510221 

voltage suppressor, 

C1—V17 injection grid (pin | 3K3551222 

4) h-f bypass. 

C2—V17 input coupling. 

C3—V17 screen bypass. 

C4—17 plate output coup- 

ling. 

C7—V1 grid (pin 6) con- | 3DA50-224 

trol voltage filter, 
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Ref 

symbol 

C6, C8 

CZ, G13, 
C14 

Fl 

El 

T13 

T12 

R16 
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* 
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*K 

lame of part and description 

CAPACITOR, fixed: paper; 100,000 mmf +40% 

—15%; 600 vdew; herm sealed metal case; 

max body dimen 134” lg x 4.6” diam; 2-wire 

lead term; JAN type CP26A1EF104X. 

CAPACITOR, fixed: paper; 2 mf +40% —15%; 
1,000 vdew; herm sealed metal case; max body 

dimen 27%” lg x 1146” wd; single No. 10-32 stud 

term; JAN type CP40C2FG205X. 

CONNECTOR, plug: 2 flat parallel male blades; 

straight; 10 amp, 250 v, 15 amp, 125 v; round 

rubber body; cable opening 0.296”—0.562” ; in- 

cludes cable grip; Hubbell No, 9754. 

CONNECTOR, plug: 12 flat parallel female 

cont, polarized; straight; 21%_” lg x 1%.” wd x 

1346” thk over-all less cable clamp; 10 amp, 110 

v; rectangular Bakelite body; Jones HB No. 

S-412CCT. 

COVER: dust; canvas; 12146” lg x 104%” wd x 

10” h; Times Facsimile part/dwg No. 96-15-22. 

FUSE, cartridge: 5 amp; 250 v; glass body; fer- 

rule term; 1144” lg x 44” diam; Buss type MTH. 

HOLDER, fuse: extractor post; for single 3 AG 

fuse; phenolic; 250 v, 10 amp max; 24%” lg x 

1%6” diam; 2 solder lug term; Littelfuse No. 

341001. 

LAMPHOLDER: miniature bayonet ; brass shell ; 

1 amp, 250 v; 1%6” lg x 144” diam; two %:” 

mtg holes on 1” ctr; polarized; Culver-Stearns 

No. 414B. 

REACTOR: filter choke; 10 hy, 200 ma max; 100 

ohms DC resistance; 1,000 v RMS test; herm 

sealed metal case; 346” lg x 2%6” wd x 35%” h 
over-all; 2 Wheaton No. 301 term on top; 

Kenyon No. T-152. 

REACTOR: swinging choke; 3-10 hy, 250-30 

ma; 100 ohms DC resistance; 1,000 v RMS 

test; herm sealed metal case; 444” lg x 3” wd x 

3%” h over-all; 2 Wheaton No. 301 term on 

top; Kenyon No. T-501. 

RESISTOR, fixed: wire wound; 310 ohms +5%; 
5 w; max body dimen 2” lg x 1%.” diam; JAN 

type RW32E311. 

RESISTOR, fixed: composition; 1,000 ohms 

+10%; % w; max body dimen 0.655” lg x 

0.249” diam; JAN type RC21BF102K. 

RESISTOR, fixed: composition; 3,000 ohms 
~5%: % w; max body dimen 0.655” Ig x 

0.249” diam; JAN type RC21BF302J. 

Function of part 

C6—V18 cathode bypass. 

C8—V21 operating voltage 

filter. 

C12—B-+ filter. 

C13—B + filter. 

C14—B-+ filter, 

Power lite splug?.s7,....2.. 

Transceiver plug 

Protects equipment 

Power. ‘line fuse. $22 7....2.. 

Holds fuse 

R16—V19 and V20 cathode. 

R6—V17 cathode 

R7—V18 cathode (pin 2)... 

i 

eee ee ese ee see se ses 

eee ee errors 

Signal Corps 

stock No. 

3DA100-601 

3DB2-149 

6Z1735 

2Z8682.3 

3H4497-86 

3Z2605.2 

3Z3275 

2Z5883-156 

3C369-1 

3C369 

3RW21311 

3RC21BF102K 

3RC21BF302J 
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X1 
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Name of part and description 

RESISTOR, fixed: composition; 51,000 ohms 

+5%; 1 w; max body dimen 0.655” lg x 0.249” 

diam; JAN type RC31BF513J. 

ohms 

Io x 

RESISTOR, fixed: composition; 75,000 

=5%; % w; max body dimen 0.655” 

0.249” diam; JAN type RC21BF753J. 

RESISTOR, fixed: composition; 10,000 

10%; 4 w; max body dimen 0.655” 

0.249” diam; JAN type RC21BF104K. 

ohms 

Ios ox 

ohms 

Ile x 

RESISTOR, fixed: composition; 200,000 

+5%; % w; max body dimen 0.655” 

0.249” diam; JAN type RC21BF204J. 

RESISTOR, fixed: composition; 240,000 

=5%; % w; max body dimen 0.655” 

0.249” diam; JAN type RC21BF244J. 

ohms 

ee Be 

RESISTOR, fixed: composition; 240,000 ohms 

+5%; 1 w; max body dimen 1.28” lg x 0.310” 

diam; JAN type RC31BF244J. 

RESISTOR, fixed: composition; 510,000 ohms 

+~5%; % w; max body dimen 0.655” lg x 

0.249” diam; JAN type RC21BF514J. 

RESISTOR, fixed: composition; 1 meg +10%; 

1% w; max body dimen 0.655” Ig x 0.249” diam; 

JAN type RC21BF105K. 

RESISTOR, variable: wire wound; 50,000 ohms 
+10%; 3 w; 3 solder lug term; inclosed 

phenolic case 154” diam x 34” d; metal shaft 

¥4" diam x 7%” Ig from mtg surface; linear 
taper; ins cont arm; mts w/ 3”-32 x 3@” thk 

bushing; non-turn device located on 1%” radius 

at 9 o’clock; Clarostat No. 1-1708-B. 

SOCKET, tube: 4 cont medium; under chassis 

one piece saddle mtg; body 13g” OD x %” h; 

phosphor-bronze silver pl cont; Natl Co No. 

CIR+4. 

SOCKET, tube: 7 cont miniature; one piece 

saddle mtg; round ceramic body 0,805” diam 

max x 3%” h less cont; beryllium copper cont, 

silver pl; marked SO11C; metal shock shield; 

JAN type SOL1IC. 

SOCKET, tube: loctal; 2 piece saddle mtg; round 

ceramic body, 11%6” Ig x 1%” wd x 3%” thk 

over-all excluding term; phosphor-bronze silver 

pl cont; Eby No. 7790, 

Function of part 

R8—V21 operating voltage 

filter, 

R9—V21 grid voltage di- 

vider. 

R1—V17 grid voltage di- 

vider. ; 
R2—V17 injection grid (pin 

4). 

R9—V21 grid voltage di- 

vider. 

R4—V17 plate load. 

R5—V18 grid. 

R13—V23 bleeder. 

R14—V21 grid voltage di- 

vider, 

R3—VI17 screen. 
RJO—VI17 control grid (pin 

6) filter. 

R11—V21 plate load. 

R12—V21 screen. 

R15—V21 grid voltage con- 

trol (controls out- 

put to exciter 

lamp). 

X1—Socket for loctal tubes. 

Signal Corps 

stock No. 

3RC31BF513J 

3RC21BF753J 

3RC21BF104K 

3RC21BF204J 

3RC21BF244J 

3RC31BF244J 

3RC21BF514J 

3RC21BF105K 

3Z7450-69 

2Z8757.3 

2Z8677.100 

2Z8678.294 
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symbol 
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Name of part and description Function of part 

wr i | 

T14 

iS 

el 

V22 

V19, 

Vv20 

V21 

Vig 

V17 

WA 

V23 

* 

* 

* 

* 

* 

* 

* 

* TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 2%6” lg x 24” wd x 

3546” h over-all; turns ratio pri to 42 secd 

5:3; freq response 1,800 cps; 5 solder lug term 

on top; Times Facsimile No. 252 dwg No. 

90-11-00. 

TRANSFORMER, AF: plate coupling type; 

herm sealed metal case; 2%” lg x 242” wd x 

3234” h over-all; turns ratio 1%4 pri to secd 

No. 1-1:2, % pri to secd No. 2-33:1; freq 

response 1,800 cps; 7 solder lug term on top; 

Times Facsimile No. 655 dwg No. 90-11-10. 

TRANSFORMER, power: filament and plate 

type; input 115 v, 60 cyc, single phase; 4 output 

windings; secd No. 1 625 v ea side of CT, 250 

ma, secd No. 2 5 v, 3 amp, secd No. 3 6.5 v 

1.75 amp CT, secd No. 4 6.5 v at 6.25 amp 

CT; 2,250 v ins; air coolant; herm sealed metal 

case; 5” lg x 5144” wd x 5” h; 13 solder lug 

term on top; Kenyon S-20156. 

EGBES electrons$) A NaI230. 80% ccc tee dee cesses 

TUBE, electron FAN-/G5i ti aecree ace cote ee 

a UBB celectr On ta) A Ne/ ase nie, Wecizorttetnicieisle vhs 

TUBE elecironshyON—/ IN Lacus tos seek s onkoes 

TABU eeIeteon om Ais Aes sis eee eee co Celeres > 

TUBE, electron 7 JAN-1B4%er1ey is... eh ye 

TUBE, electron s-RMAMNO*569 108 he ccd. s osieisnets 

T14—— Vil 8 soutputascrs ce soe ane 

T15—V19 and V20 output. 

T11—Power transformer.... 

V22—Power supply rectifier. 

V19—Lamp output amplifier. 

V20—Lamp output amplifier. 

V21—Control voltage ampli- 

fier. 

V18—Driver-rectifier ...... 

V17—First lamp amplifier. 

V23—Reference voltage reg- 

ulator. 

V23—Reference voltage reg- 

ulator. 

Signal Corps 

stock No. 

229633.4 

229035.3 

2Z9613.448 

ZJ5Z3 

23705 

2J7L7 

2J7N7 

2J7S7 

2J1B47 

2Z5890-16 
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RMA 3-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
FIRST SECOND 

DDe) 
MULTIPLIER 

Capacitors marked with this code have a voltage rating of 500 
volts. 

RMA 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
FIRST SECOND THIRD 

4 y , 

| D® 
aes: arsed @Q O Q Pisa: MULTIPLIER 

*CAPACITANCE TOLERANCE 

RMA COLOR CODE FOR TUBULAR 
CERAMIC-DIELECTRIC CAPACITORS 

* CAPACITANCE SIGNIFICANT FIGURES 

TOLERANCE FIRST SECOND THIRD 
y. 

WZ | 
*@TEMPERATURE 

COEFFICIENT MULTIPLIER 

Capacitors marked with this code have a voltage rating of 500 
volts. 

RMA Radio Manufacturers Association JAN’ Joint Army Navy 

Note These color codes give all capacitances in micromicrofarads. 

*Items marked with an asterisk are of interest primarily to depot and 

JAN 6-DOT COLOR CODE FOR 
PAPER-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 
THESE DOTS FIRST SECOND 
ARE ALWAYS 

SILVER 

*OPERATING 

TEMPERATURE MULTIPLIER 
RANGE 3 

The silver dots serve to identify this marking. For working volta 
ages see JAN type designation code. 

JAN 6-DOT COLOR CODE FOR 
MICA-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES 

THIS DOT FIRST SECOND 

IS ALWAYS 

* CHARACTERISTIC —( © © Q MULTIPLIER 

*CAPACITANCE TOLERANCE 

The black dot serves to identify this code. For working voltages 
see JAN type designation code. 

JAN COLOR CODE FOR FIXED 
CERAMIC-DIELECTRIC CAPACITORS 

SIGNIFICANT FIGURES FIRST SECOND 
| Ae (INSULATED) 

ane 

* TEMPERATURE ~~ *CAPACITANCE 
COEFFICIENT y- MULTIPLIER TOLERANCE 

aN 

O08Q 
in 

a a FIRST SECOND (UNINSULATED) 

Capacitors marked with this code have a voltage rating of 500 
higher echelon repair personnel volts. Either the band or dot code may be used. 

SIONIFICANT GMA ICRAND 
CERAMIC-DIELECTRIC 

100,000 

1,000,000 

10,000,000 

100,000,000 

1,000,000,000 

858-Ft. Mon.—6-6-45-500 

MULTIPLIER RMA 

JAN CERAMIC- VOLTAGE 
DIELECTRIC RATING 

TLIS4I7ZA 

Figure 134. Color codes. 



RMA COLOR CODE FOR 
FIXED COMPOSITION RESISTORS 

SIGNIFICANT FIGURES 

FIRST (BODY) SECOND (TIP) 

aN ora 

MULTIPLIER 

| 

FIRST SECOND 

SIGNIFICANT FIGURES pea Tai 2 

Insulated fixed composition resistors with axial leads are desig- 
nated by a natural tan background color. Non-insulated fixed com- 
position resistors with axial leads are designated by a black back- 
ground color. 

SIGNIFICANT 
FIGURE 

TOLERANCE 
MULTIPLIER (PERCENT) 

1,000 ORANGE 

10,000 YELLOW 

GREEN 

BLUE 

100,000 

1,000,000 

10,000,000* 

100,000,000* 

*JAN ONLY 

Figure 135. 

JAN COLOR CODE FOR 
FIXED COMPOSITION. RESISTORS 

TOLERANCE MULTIPLIER 

4 

Q 

\ 
FIRST SECOND 

SIGNIFICANT FIGURES SIGNIFICANT FIGURES 
FIRST SECOND 

a AnN 

past 
TOLERANCE MULTIPLIER 

Resistors with axial leads are insulated. Resistors with radial 
leads are uninsulated. 

Example: A 50,000-ohm resistor with a standard tolerance of 20 
percent (no color) would be indicated by a green ring (5), a black 
ring (0), and an orange ring (000) 

RMA: Radio Manufacturers Association 

JAN: Joint Army-Navy 

Si. WS418 A 

Color codes. 
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»TAGE REGULATOR V6 YS V4 

RI6O0A JAN-6AC5G6T/G JAN-6AC5GT/G JAN-7C5 

NI 
Sa ee aes = et mecca Oe 

4g, NAN AN > >’ a @} Yy a. 
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Figure 139. Facsimile Transceiver TT-1B/TXC-1, regulator panel wiring diagram. 
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