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WARNING 

Dangerous voltages exist in this equipment. Do not take chances when 
adjusting or repairing the equipment. Contact with high-voltage circuits 
may result in serious injury or death. 

Warning 
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TM-03315-15 AN/TGC- 14(V) AND AN/TGC-14A(V) 
GENERAL INFORMATION 

A. Installed in Shock-Mounted Tactical Case CY-2976/PG 

B. Typical Installation in Tactical Case CY-2976/PG (Case not shock-mounted; copy holder closed. ) 

1 -0  

C .  Installed in Shock- Mounted Non-Tactical Case CY-2977A/UG 

Figure 1-1. Teletypewriter Sets AN/TGC- 14(V) and AN/TGC- 14A(V) 
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GENERAL INFORMATION 
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SECTION I 

GENERAL INFORMATION 

1-1. SCOPE. 

This Technical Manual contains installation, oper
ation, and maintenance instructions for Teletypewriter 
Set AN/TGC- 14(V) and Teletypewriter Set AN/TGC
- 14A(V). The teletypewriter sets (figure 1- 1 )  ar� 
manufactured by Mite Corporation, New Haven, Con
necticut. This Technical Manual is in effect upon re
ceipt and supersedes MARCORPS TM-03315-15,  14 
September 1964. Extracts from this publication may 
be made to facilitate the preparation of other Depart
ment of Defense publications. 

1-2. GENERAL DESCRIPTION. 

a. PURPOSE OF EQUIPMENT. - Teletypewriter 
Sets AN/TGC-14(V) and AN/TGC-14A(V) are rug
gedized, light-weight, miniature, alphanumeric
printing telegraph equipments for general service use 
under a wide range of operating conditions. The tele
typewriter sets are fully compatible with other com
mercial and military teletypewriter equipments em
ploying the standard Baudot code and can be integrated 
into existing land-line and radio-link communications 
systems. By appropriate signal patching, the equip
ment can be operated in either half- duplex (simplex ) 
or full-duplex on-line and off-line circuits. Patching 
facilities are also provided to allow off-line local op
eration as an electric typewriter or for local testing. 
As figure 1-1 illustrates, the teletypewriter sets are 
furnished in either of two cases; the tactical case for 
use in field and mobile installations, or the non-tac
tical case for use in fixed-station and aircraft instal
lations. 

b. OPERATING OPTIONS. - Teletypewriter Sets 
AN/TGC-14 (V)and AN/TGC-14A(V)consist of a basic 
group of components supplemented by other compo
nents which are selected to fit the requirements of a 
given installation. Hence the designations Teletype
writer Sets AN/TGC-14(V) and AN/TGC-14A(V) ef
fectively cover not one but rather a series of tele
typewriter sets. The basic teletypewriter set con
sists of a keyboard, a printer, and an electrical 
chassis. To this is added a power supply ldt which 
contains a signal line power supply, line sensor, ser
vice cable, heating element, and fuses. The motor 
must be selected separately. An hysterisis-synchro
nous alternating-current motor is available for 115-
volt, 60-cycles per second operation, and an additional 
115- volt motor is available for 400- cycles per second, 
single-phase operation. For housing these compo
nents, either a tactical or a non-tactical case is se
lected. Optional shock mounts, available for either 
case, are used for installation sites in which the 
equipment will be subjected to severe shock or vi
bration. The versatility of the teletypewriter sets is 
further extended by the patching options which allow 
half- duplex (simplex), full- duplex, or off-line local 
operation. In addition, by proper patching, the tele-
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typewriter sets will supply signal line current up to 
100 milliamperes at 28 volts direct current. Oper
ational speed can be varied; speed-change gears for 
60, 75, and 100 words per minute are supplied with 
the AN/TGC-14(V); the AN/TGC-14A(V) is supplied 
with speed change gears for 4 5. 4 5, 50, and 75 baud. 
Baud rate of 4 5.45 is compatible with 60 words per 
minute: baud rate of 50 is compatible with 66 words 
per minute; baud rate of 75 is compatible with 100 
words per minute. 

c. PRINCIPLES OF OPERATION. - Essentially, 
the teletypewriter sets provide the means of trans
mitting and receiving printed intelligence comprising 
the 26 letters of the alphabet, the digits 0 through S, 
and a basic group of punctuation signs and other sym
bols. In addition to the printing of these characters, 
certain necessary mechanical operations are provided; 
spacing between words, letters-figures shifting, line 
feed, and carriage return. Other operating features 
include a bell function for signaling the remote station; 
provisions for stopping and starting the motors of both 
the local and remote machines: and a repeat key, 
which when depressed causes the last transmitted 
character to be continuously repeated until the key is 
released. 

To effect the transmission of a character or me
chanical operation, the operator depresses the ap
plicable key on the keyboard. This action causes a 
coded series of pulses to be generated and transmit
ted over the line. (Signal line current can be supplied 
either externally or by the internal signal line power 
supply.) At the other end of the line, the train of pul
ses is received and decoded by the line sensor in the 
remote teletypewriter set and translated into the re
quired mechanical action by the printer, resulting in 
either the printing of a character or the performance 
of a mechanical operation. For reception, the roles 
of the local and remote teletypewriter set are simply 
reversed. Fer off-line local operation, the keyboard, 
signal line power supply, line sensor, and printer of a 
single teletypewriter set are connected in a closed 
loop. 

The signal code developed by the keyboard when a 
key is depressed is the standard five-level (7. 42-unit 
for AN/TGC-14(V); 7. 0-unit for AN/TGC-14A(V)) 
Baudot serial teletypewriter code. In this code, each 
keyboard function is represented by a discrete com
bination of mark pulses (current) and space pulses 
(no-current ). Each pulse group contains five of these 
intelligence pulses: the letter J, for exam1ile, is rep
resented by mark-mark- space-mark-space. In ad
dition to the five intelligence pulses, each pulse grou�� 
begins with a start pulse (spacing ) and ends with a 
stop pulse (marking ). The stop pulse is 1. 42 (AN/ 
TGC- 14(V))or 1. 0 (AN/TGC-14A(V)) times as long as 
any of the other six pulses, each of which may be 
considered as one time- unit long. The entire pulse 
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group consistin(.'; of a st un pulse, five intelligence 
pulses, and stop pulse i s  ther efore 7. 42 (AN/ T GC-
1 4  (V)) or 7. 0 (AN/ T GC- 1 4 A(V) ) utti l s  in l e ngth. The 
actual t i rn e duration or J. pulse group is dependent 
upon oper ational spe ed. At 60 words per minute , each 
uni.t is 22 milliseconds in length and each pulse group 
is 1 E: 3  m illi s e conds iii Len(.';th (7 . 42 ti m e s  22 milli
seconds). At 4 5 . 4 5  i.J aud, the length of 22 mi lliseconds 
for each unit may be calcu l ated 0y dividing 1 00 0  milli 
seconds by the !J aud rate of 4 5 . 4 5. The length of each 
pulse group is 22 times 7. 0 or 1 5 4  milliseconds. Th e 
difference in length of pulse group ( 163 milliseconds 
for 7 . 4 2 unit code and 1 5 4  milliseconds for 7 . 0 - unit 
code) is due to the different length of th e stop pulses. 
The complete Baudot code is illustrated in fig·ure 1- 2. 

Although the keyi.Joard operates on a 7. 4 2 - unit or 
'7 . 0 - unit basis, the receiving printer operates on a 
6 .  7 - unit basis. This feature increases both the reli 
ability and the versatility of the teletypewr iter set ,  
a llowing i t  to correct for slight speed differences b e 
tween machines as well a s  to operate o n  any code b e 
tween 7 and 0 units. 

d. OPERATING FEA TURES. - The teletypewriter 
sets employ a standard teletypewriter keyboard wi1ich, 
when tne set is in Lhe transport condition, may be 
stowed in a recess in the electrical chassis oeneath 
the printer. Figure 1 - 3  shows the equipm ent with the 
key0oard extended and locked in the operating position. 
The 32 keys are arranged in three rows which are 
banked for operator comfort. Each of the keys on the 
keyboard (except FIGS, LTRS, LINE FEED, CAR RET, 
and blank keys and tile space uar which normally do 
not cause printing) serv es a dual purpose. When the 
teletypewriter set is in the figures condition, the sym
bol shown on the upper portion of the depressed key 
will be printed. When the teletypewriter set is in the 
letters condition, U1e letter shown on the lower portion 
of the depressed key will Je printed. The blank key 
at the lower rigl:t is one of the 32 available characters, 
out normally does not cause printing to take place. 
The group of four buttons b elow the copy window control 
mechanically operated local off - line functions of line 
feed, figure shift, l etters shift, and carriage return. 
These functions are purely local and hav e no effect 
on the signal line. The operating controls are grouped 
at tile lower l eft side of the keyboard. B e hind tile 
LIFT panel are the PAPER pressure release lever 
and the LINE FEED shift arm. The AN/T GC- 1 4 (V) 
is equipp ed with a figure H motor stop feature which 
when actuated shuts off power to th e motors of all 
teletypewriter sets in the circuit but maintains their 
l1eaters, line sensors, and signal line power supplies 
in a standby condition. The motor is reactivated upon 
r eceipt of the first start pulse or a break in the signal 
Line. The AN/TGC- 1 4A (V) is equipped witi: a tim e 
delay motor stop which turns off the motor and places 
the heater, line sensor, and signal line power supply 
in a standby condition when no mark-to- space transition 
is received for 90 seconds (4 5 . 4 5  baud) or eo seconds 
(7 5 baud). Receipt of the first mark- to- space transition 
automatically restarts the motor. Transmitting figures 
H from an AN/T GC- 14A(V) to another AN/ T GC- 1 4 A (V) 
on the signal line will not stop either of the teletyp e 
writers: however, any A N /T GC- 1 4 (V) o n  t h e  same 
signal line will be slopped. 
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7 .  0 UN I T S  
C H A R ACTERS II====================T==�==� 

CODE S I G N A L S  I I UNIT I I UN I T  

LET.  F I G .  

A 

B 

c 
D 

G 6 
H # @  

M 
N 

0 9 
p 0 
Q 
R 4 

CCD 
u 
v 
w 

y 6 
z 

B L A N K  CD 
• SPA C E  @ 
< C A R . RE T  CD 
- LINE FEED CD 
"' F I G U R E S  CD 
v L E T T E R S  CD 

CD NON-P R I N T I N G � N O N- A DVAN C I NG 

® N O N - PR I N T I NG ; A D VA N C I N G  

@ P R I N T I N G ;  ADVA N C I NG ( M OTOR STOP) 

* ST O P  PUL S E  IS 1 . 42 UNITS LONG FOR 7 . 42 UN I T  C O D E . 

Figure 1 - 2 .  Fiv e - Lev el Baudot Code 

The AN/ T GC- 1 4 (V) uses standard single or multi
ply rolls of copy paper 8 - 1 / 2 inches wide and of any 
diam eter up to 5 inches, with a 1 -inch hollow core. 
The paper supply roll is stored in the electrical chas
sis (figure 1 - 4) .  The AN/ T GC- 14A(V) uses either the 
same copy paper stored in the electrical chassis or 
fan- fold, sprocket-fe ed, multi - ply copy paper stored 
externally and fed into a slot in the rear of Non- Tactical 
Case CY-2977 A/UG. T ac tical Case CY -2976Ai PG does 
not have this provision. 

The e lectrical chassis (figure 1- 5) accommodates 
the printer and the copy paper. The printer prints six 
lines to th e inch when set for single line feed and thr e e  
lines to t h e  inch w hen s e t  for double line fe ed. Auto
m atic carriage return and line feed occur when either 
7 2  or 7 6  characters (depending on the adjustment of 
the carriage return mechanism) hav e b e en printed on 
:1 line and a carriage return signal has not oeen re
ceived. 

ORIGINAL 



AN/TGC- 14(V) AND AN/TGC- 14A(V) 
GENERAL INFORMATION 

OPERAUNG SWtTCHES -...,-----t. 

OPERATING SWITCHES 

TM- 033 15-15 Fi gure 
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,----- OFF-LINE F� BUTT()HS 

"----------- L I FT PANEL 

----------- KEYBOARD LOCK BAR 

Figure 1-3. Teletypewriter Set Ready for Operation 

- PAPER 

SERVI.CE 
CABL E .  
RI;:CEPTACLE ---'-------,-� 

ORIGINAL 

,----�----,-- FUSE HO LDERS . 

'-------- OPTION PATCH I NG JACKS 

Figure 1-4. Teletypewriter Set, Rear View 
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Figure 1 - 5. Teletypewriter Set, Case and Cover Removed 

During operation of the printer, the copy paper 
feeds in front of an eight- sided print cylinder which 
contains 64 characters.  This print cylinder is posi
tioned so that the selected character is  correctly 
located behind the paper; the print hammer then strikes 
the paper through a standard 1/2-inch Underwood-type 
inked ribbon, causing the character to be printed. 
Since the print cylinder never touches the ribbon, 
little cleaning of the print cylinder is required. Rib
bon reversal is automatic. 

The signal line power supply and line sensor are 
box-like plug- in assemblies mounted at the rear cor
ners of the electrical chassis. The rear panel of the 
electrical chassis (figure 1-4) houses  five fuse holders 
and seven option patching jacks. Figure 1-4  also shows 
the location of the service cable receptacle through 
which all power, signal line, and ground connections 
are made. The service cable and junction box are 
shown in figure 1-6. 

The tactical case (figure 1-7 )  is of resin-reinforced 
glass fiber and, when closed, is air-tight and immer
sion-proof. A vacuum relief valve is provided to 
relieve excessive pressure within the case caused by 
changes in altitude or temperature. The ventilation 
ports at the sides of the case and the service cable 
access port at the rear are fitted with screw-type 
covers. The inlet ventilation port is  also equipped 
with an air filter, which can be removed easily for 
cleaning. A compartment in the case cover (figure 
1-8) provides stowage space for the service cable, 
spare ribbon, spare fuses and spare lamps. A thermo
statically controlled heating element (figure 1 -9) is 
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situated on the underside of  the electrical chassis. 
The heating element is used when operating in an 
ambient temperature below 0° centigrade (32° fahren
heit). 

The metal non-tactical case, shown in figures 1 - 1 
and 1-4, may be opened from the top for replacement 
of paper and fuses without removing the printer from 
the case. The spare parts box is attached to the rear 
of the signal line power supply. Inlet and exhaust 
ventilation ports, an air filter, and a heating element 
are provided. A slot at the rear of the case is used 
for admitting the externally stored fan-fold, sprocket
feed copy paper. 

1- 3. REFERENCE DATA. 

a. NOMENCLATURE. - Teletypewriter Set AN/I'GC-
14(V); Teletypewriter Set AN/TGC- 14A(V). 

b. SPECIAL FEATURES. 
(1) Internal signal line potentiometer. 
(2) Self- contained signal line power supply. 
(3 ) Automatic carriage return and line feed. 
(4) Input not polarity sensitive. 
(5) Provision for dual current range operation. 
(6) May be installed into signal line of 20 to 80 

milliamperes without any internal adjustments. 
(7 ) Offers a resistive load to signal line. 
(8) Capable of either printing or not printing and 

spacing or not spacing on all functions. 
(9) External signal and test connections made to 

universal binding posts on service cable junction box 
without necessity of stripping field wire. 

(10) Integral copy holder. 
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A- C POWER 
RECEPTACLE 

. . GRO.UND lUG 

. •· RECE:iVE . ·· (RE¢f. UNE 
· .BINOING .. POSTS · 

SERVICE C ABLE . 
· 

CONNECTOR PLUG\ 

TM-033 15- 1 5  

GROUND (GRD) 
BINDING POST S  
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SEND (SEND) LIN€ 
BINDING PO$T$ 

. ' · . 

. 
TRANSMIT'tER .()CMTR) ' .  
CONTROL BINDING POST 

Figure 1-6. Service Cable Assembly 

c. POWER REQUIREMENTS. 
( 1) 1 1 5  volts alternating current, 60 cycles per 

second, single-phase, 70 watts (additional 200 watts 
required for heating element when operating). 

(2) 115  volts alternating current, 400 cycles per 
second, single-phase, 70 watts (additional 200 watts 
required ror neating element when operating). 

d. TYPE OF INSTALLATION. 
( 1) Tactical. - Mobile and field station. 
(2) Non-Tactical. - Airborne and fixed station. 

e. AMBIENT TEMPERATURE LIMITS. - Minus 55° 
Centigrade (- 67° Fahrenheit) to plus 55° Centigrade 
(+13 1° Fahrenheit). 

f. OPERATING SPEED. - Gears for 60, 7 5, or 100 
words per minute are supplied with the AN/TGC- 14(V). 
Gears for 45. 45, 50, and 7 5  baud are supplied with the 
AN/TGC- 14A (V). (Intermediate speed gears are ob
tainable. ) 

g. SIGNAL CODE TYPE. - Direct- current pulse, 
five- level, 7 . 42-unit (AN/TGC- 14(V)) or 7. 0-unit 
(AN/TGC- 14A(V), Baudot serial, neutral line. 

h. KEYBOARD. - Standard communications. 
i. TYPE OF CHARACTERS. - English. 
j .  TYPE FACE. - Gothic, 12-point. 
k. PRINTER LINE SPACING. 

( 1 )  Single Line Feed. - Six lines per inch. 
(2) Double Line Feed. - Three lines per inch. 

1 .  CHARACTERS PER LINE. - Adjustable for either 
72 or 76. 

m. INPUT IMPEDANCE. 
( 1) High Current Range (20 to 80 milliamperes). 

1 1 5  ohms, resistive, at 60 milliamperes. 
(2) Low Current Range (1 to 5 milliamperes). 

2200 ohms, resistive, at 5 milliamperes. 
n. ALARM DEVICES. 

ORIGINAL 

:----- VACUUM 
RELtEF 

VALVE 

----- PORT COVER . 
· ( EXHAUST 

VENTI LATION) 

----....... -.-- PORT · COVER 
( SERVICE CAiSLE CONN�� 

Figure 1-7 .  Tactical Case C Y-2976A/PG 
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Figure 1 - 8. Tactical Case CY- 2976A/PG 
Cover Compartment 

( 1 )  End of line bell . 
(2) Signal- activated bell. 

o. COPY PAPER. - The AN/TGC- 14(V) uses maxi
mum 5 - inch diameter (multi-ply or single) roll, 8- 1/2-
inch wide, with l - inch hollow core .  The AN/TGC-
14A(V) uses either the same copy paper or fan-fold, 
sprocket-feed, multi-ply paper. 

1 - 4. EQUIPMENT SUPPLIED. 

The equipment supplied as Teletypewriter Sets 
AN/TGC- 14(V) and AN/TGC- 1 4A(V) is listed in table 
1- 1.  

1 - 5 . EQUIPMENT AND PUBLICATIONS REQUIRED 
BUT NOT SUPPLIED. 

Refer to table 1 - 2  for the list of equipment and pub
lications required but not supplied with the teletype
writer sets. 

1 -6. FACTORY AND FIELD C HANGES. 

The Marine Corps is currently in the process of 
modifying (under contract NOm 7 3359) AN/TGC- 1 4(V) 
Teletypewriter Sets manufactured u nder earlier con
tracts to inc orporate changes already included in AN/ 
TGC - 1 4A (V) Teletypewriter Sets manufactured under 
more rec ent contracts . The modif ication areas 
follows : 

a. SERVICE CABLE. The servic e cable junction 
box will be modified to incorporate seven (7) rather 
than five (5) binding posts . Two for terminating the 
REC signal line , two for terminating the SEND s ig
nal line, two for XMTR (transmitter) control and one 
for GRD (ground) . The XMTR posts are push type 
U-1 06U (FSN 5490 557  1 486) to permit keying of a re
mote radio transmitter through a set of  dry contacts 
in the SEND. RE C -REC switch (refer to figure 5 - 107) . 
The contacts are closed when the switch is in the SEND . 
REC position. The addition of an RF filter connected 
across the line w ith a term inus to ground, prevents 
transmitter RF energy from reaching the teletype
writer chassis . 

1 - 6  

Figure 1 - 9. Heating Element 

b .  E LECTRICAL CHASSIS. The electrical chassis 
wiring will be modified to enable r egulation of signal 
l ine current by the signal l ine potentiometer (R2) in 
all half- duplex modes , battery supplied internally or 
externally. In full -duplex modes , internal regulation 
is possible only on the REC l ine , requiring external 
regulation of the SEND line . 

NOTE 

The equipments modified for the Marine Corps 
have fuse F- 5 in series with signal line power 
supply ( 1A4) . This feature prevents damage 
to the signal line power supply if more than 
one equipment in a series loop is supplying 
signal line current .  Fuse  F-4 ,  a 2 .  5 amp. 
fuse ,  is connected in the A. C. heater circu it. 

1 -7 .  EQUIPMENT SIMILARITIES. 

Refer to table 1 - 4  for a comparison between Tele
typewriter Sets AN/TGC- 14 (V) and AN/TGC- 14A (V). 

1 - 8. PREPARATION FOR RESHIPMENT. 

The teletypewriter sets r equire no special prepa
ration for reshipment. The equipment may be shipped 
to another operating site or depot by repacking the 
complete teletypewriter set in the original shipping 
container in accordance with packing specification 
MIL- P- 17  55 5 E. A teletypewriter set may also be 
shipped partially disassembled. Refer to table 1- 5 
for the sizes and weights of the shipping containers. 
Advise the packing and packaging facility as to the 
type of equipment and whether preparation shall be 
for domestic shipment-immediate use;  domestic ship
m ent and storage; or for overseas shipment. If the 
technical manual is to be included, advise the facility 
to mark the shipping container, TE CHNICA L MANUAL 
INSIDE. 
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TABLE 1-1. EQUIPMENT SUPPLIED 

QUANT. NOMENCLATURE *OVERALL DIMENSIONS 
PER UNIT (INCHES\ 

EQUIP. NAME DESIGNATION NO. HEIGHT WIDTH DEPTH 

Teletypewriter Set AN/TGC- 14(V) 1 
(includes a Teletype-
writer, a Power Sup-
ply Kit, a Motor, a 
Case, and Shock 
Mounts, if required ) 

1 Teletypewriter TT- 297/UG 
(includes ) 
Keyboard TT-318 /UG 1A9 1-1/2 12 8-1/4 
Printer 1-2-3-104 1A2 4-1/2 12-3/4 9 
Electrical Chassis 515-104 1A1 5-1/2 13-1/8 14- 1/8 

* *1 A-c Power Supply MK- 539/UG 
Kit (includes ) 

A-c Line Sensor 543-104 1A3 1-11/16 5- 13/16 3- 5/16 
A-c Signal Line 533-104 1A4 1-11/16 4-3/16 3 - 5/16 

Power Supply 
A-c Heating 3484 1A1A1 1/16 12-3/4 5-15/16 

Element 
A-c Service Cable 555-104 1A5 115  

Assembly 

Running Spares Kit 3271 3/4 2 2-3/16 
(contains ) 
Spare Patch Cord 
Spare Panel Lamp 
16 Fuses 

* * 1  A-c Motor (60 cps, PD-82/U 1A2A2 2-5/16 4-3/16 
1,0) 

* *1 A-c Motor (400 cps, PD-83/U 1A2A3 2- 5/16 4-3/16 
1,0) 

**1 Tactical Case CY -2976A/ PG 8 16-3/16 19-1/8 

**1 Non-Tactical Case CY-2977A/ UG 6- 15/16 14-13/16 18- 5/8 

* *1 Shock Mount (Non- 5060- 3 1- 1/2 13- 3/4 14- 1/8 
Tactical Case ) 

* **1 Shock Mount 5060-2 1- 3 /4 2- 1/8 11-1/2 
(Tactical Case) 

* Including hardware. 
** If used, one per equipment. 

*** If used, one pair per equipment. 
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*VOLUME 
(CUBIC 
FEET ) 

0. 09 
0. 30 
0. 60 

0. 02 
0. 0 1 5  

0. 003 

0. 01 

0. 01 

1. 4 3  

1 .11 

0. 18 

0. 02 

Table 
1-1 

*WEIGHT 
(POUNDS ) 

With Tactical 
Case 39 

With Tactical 
Case and 
Shock 
Mounts 43 

With Non-
Tactical 
Case 37 .9 

With Non-
Tactical 
Case and 
Shock 
Mounts 40. 8  

3 .9  
13. 9  

7 . 4 

1. 2 
0. 8 

0. 5 

1 . 0  

2. 5 

2. 5 

11. 7 

10. 6 

2. 9 

2 . 9 
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TAB LE 1 - 1. EQUIPME NT SUPPLIED (Cont) 

QUANT. NOMENCLATURE *OVERAL L  DIMENSIONS *VOLUME 
PER UNIT (INCHES) (CUBIC *WEIGHT 

EQUIP. NAME DESIGNATION NO. HEIGHT WIDTH DEPTH FEET) (P Ol[�§V' 

Teletypewriter Set A!o/TGC-14A(V)  1 With Tactical 
(includes a Tele- Case 41 
typewriter, a Power 
Supply Kit, a Motor, With Tactical 
a Case, and Shock Case and 
Mounts, if required) Shock 

Mounts 45  

With Non-
Tactical 
Case 37. 9 

With Non-
Tactical 
Case and 
Shock 
Mounts 4{), 8 

1 Teletypewriter TT- 297A/UG 
(include s )  
Keyboard TT-318A/UG 1A9 1 - 1/2 12 8- 1/4 0. 09 3. 9 
Printer 1 - 2 - 3 - 104 1A2 4- 1/2 12- 3/4 9 0. 3 0  13 . 9 
Electrical Chassis 5 1 5 - 104 1A 1 5 - 1/2 13- 1/8 14- 1/8 0. 60 7 . 4 

**1  A- c Power Supply MK- 539A/UG 
Kit (includes ) 
A- c Line Sensor 543- 104 1A3 1- 1 1/ 1 6  5- 13/16 3- 5/ 16 0. 02 1 . 2 
A- c Signal Line 3 3 287 1A4 1- 11/16  4-3/16  3- 5/ 1 6  0. 0 1 5  0. 8 

Power Supply 
A- c Heating 3484 1A 1A1 1/16 12- 3/4 5- 1 5/16  0. 003 0. 5 

Element 
A- c Service Cable 5 5 5 - 104 1A5 1 1 5  1 . 0 

As sembly 

Running Spares Kit 3 0470 5/8 1- 3/8 2- 5/16  
(contains) 
Spare Patch Cord 
Spare Panel Lamp 
15 Fuses 
10  Sprocket Teeth 
0. 050 hex wrench 

** 1 A-c  Motor (60 cps,  PD- 82/U 1A2A2 2 - 5/ 1 6  4 - 3/ 1 6 0. 0 1  2 . 5 
1¢) 

** 1 A- c Motor (400 cps, PD- 83/U 1A2A3 
1¢) 

2 - 5/16  4 - 3/16 0. 0 1  2. 5 

**1 Tactical Case CY - 2 976A/PG 8 16-3/16 19- 1/8 1 . 4 3  1 1. 7  
**1 Non- Tactical Case CY- 2977 A/UG 6 - 1 5/ 1 6  14- 13/16 18- 5/8 1 . 1 1  10. 6 
**1  Shock Mount (Non- 5 060- 3 1 - 1/2 13- 3/4 14- 1/8 0. 1 8  2. 9 

Tactical Case) 
*** 1 Shock Mount 5 060- 2 1 - 3/4 2- 1/8 1 1 - 1/2 0. 02 2. 9 

(Tactical Case) 
* Including hardware. 

** If us ed, one per equipm ent. 
*** If used, one pair per equipment. 

1 - 8  ORIGINAL 



AN/TGC- 1 4 (V )  AND AN/TGC- 14A(V) TM- 033 1 5 - 1 5  Table 
1- 2 GENERAL INFORMATION 

QTY 
PER 

EQUIP 

1 

1 

1 

1 

CHANGE 
NUMBER 

FSB- 0 0 1  

FSB- 003 

FSB- 004 

TAB LE 1- 2. EQUIPMENT REQUIRED BUT NOT SUPPLIED 

NOMENCLATURE 
REQUIRED 

NAME DE SIGNATION USE 

Multimeter AN/PSM- 4 Check resistance, current, and voltage. 

Oscilloscop e AN/USM- 105 Ob serve waveforms. 

Electronic Multimeter TS- 5 05/U Check voltage s. 

Teletypewriter Tool Kit TK- 1 2 2/U Make adjustments. 

TAB LE 1 - 3. FACTORY OR FIE LD CHANGES 

TITLE AND SERIAL NO. INDICATION OF 
PURPOSE AFFECTED ACCOMPLISHMENT 

Instructions For Installation of Modification Kit All equipment not A guard plate is attached 
Part No. 10121  on Keyboards Not J\tl,1Jified. already modified. to the keyboard. 
Purpose is to prevent damage to the spac e bar 
and to prevent accidental shifting of the SEND· 
RE C- RE C  switch. 

Instructions For Installation of Modification Kit All equipment not A striker bar is attached 
Part No. 30561  on Tactical Case CY - 2976A/ PG already modified. to the tactical case. 
Purpose ls to eliminate warping of the case and 
subsequent interferen�e b etween the top of the 
case and the copy paper. 

Re commended Retrofit of Ribbon Feed Assem- All equipment not Ribbon vibrator shafts 
bly Through Use of Kit 3 0746.  Purpose is to already modified. are replaced. 
facilitate maintenance of the ribbon feed as-
sembly. 

TAB LE 1 - 4. EQUIPMENT SIMILARITY 

AN/TGC- 1 4 (V )  AN/TGC- 14A(V) 

Primary Power Supply 1 1 5  vac, 60 cp s ,  single phase Same as AN/T GC- 14(V). 
1 1 5  vac, 400 cp s, single phase 

Signal Code Sends and receive s  7 . 4 2 -unit Baudot Sends and receive s  7. 0- unit Baudot code 
code at speeds of 60, 7 5, and 100 wpm. at speeds of 45. 45 ,  50, and 7 5 baud. Can 
Can also receive 7. 0- unit code without also receive 7. 42-unit code without ad-
adjustment. justment. 

Patching Options Operates in duplex and half-duplex Same as AN/TGC- 1 4 (V). 
(simplex) modes; battery supplied inter-
nally or externally as desired. 

Line Length Normally prints 7 2 characters per line ; Same as AN/TGC- 1 4 (V). 
can be adjusted for 76 character s. 

ORIGINAL 1- 9 



Table 
1-4 

Paper Feed Mechanism 

Motor stop Mechanism 

Keyboard TT- 318/UG, 
TT- 318A/UG 

Case 

1- 10 

TM- 033 15- 15  AN/TGC- 14 (V) AND AN/TGC- 14A(V) 
GENERAL INFORMATION 

TABLE 1-4. EQUIPMENT SIMILARITY (Cant) 

AN/T GC- 14 (V) AN/TGC- 14A(V) 

Uses pressure feed; paper stored within Same as AN/TGC- 14 (V); or uses 
case. sprocket-feed paper stored externally 

and admitted through slot in rear (non-
tactical case only). 

Uses figures H motor stop; depression Uses time delay motor stop; turns off 
of the FIGS key and then the H key auto- motor, leaving the teletypewriter set in 
matically stops the motor, leaving the standby condition if no mark-to- space 
teletypewriter set in standby condition transition is received for 90 seconds 
until receipt of first mark-to- space when operating at 45. 45 baud, or for 60 
transition which automatically restarts seconds at 7 5 baud; receipt of first 
the motor. mark-to- space transition automatically 

restarts motor. 

Transmits 7 .42-unit Baudot code. Transmits 7. 0-unit Baudot code. 

Supplied in Tactical Case CY -2976A/PG Same as AN/TGC- 1 4 (V) 
or Non-Tactical Case CY-2977A/UG; 
either can be shock mounted. 

ORIGINAL 



AN/TGC- 14 (V) AND AN/TGC- 14A (V) 
GENERAL INFORMATION 

NOMENCLATURE 

NAME DESIGNATION 

Teletypewriter AN/TGC-14(V) 
Set 

**Teletypewriter AN/TGC-14A(V) 
Set 

***Teletypewriter TT-297/UG 
****Teletypewriter TT-297A/UG 

Tactical Case CY -2976A/ PG 
Non-Tactical CY-2977 /UG or 

Case CY-2977 A/UG 

A-c  Power MK- 539A/UG 
Supply Kit 
A-c  Line Sensor 543- 104 or 

33287 
A-c  Signal Line 533- 104 

Power Supply 
A-c Service 555- 104 

Cable 
A-c Heating 3484 

Element 
Spare Parts 327 1 

Box 

A- c Motor (60 PD- 82/U 
cps ,  1,0) 

A-c Motor (400 PD- 83/U 
cps, 1,0) 

TM-033 15- 15  

TABLE 1- 5. SHIPPING DATA 

*OVERALL DIMENSIONS 
UNIT (INCHES) 
NO. HEIGHT WIDTH DEPTH 

13  21- 1/4 27 
13 19- 3/4 23- 1/2 

12 30 24 

1A3 4- 1/2 8 6 

1A4 4- 1/2 7 6 

1A5 6- 1/2 1 1- 1/2 7 - 1/2 

1A 1A 1 3 16- 1/2 9 

2 4 4 

1A2A2 7- 1/2 7 7 

1A2A3 8 5- 1/2 5- 1/2 

*VOLUME 
(CUBIC *WEIGHT 
FEET) (POUNDS) 

4 .7  41  to 61  
4. 1 4 1  to 6 1  

5. 5 

0.21 4 

0.2 5 

0. 45 4 

0. 35 6 

0. 05 3 

0. 3 5 

0.2 5 

Table 
1- 5 

FEDERAL 
STOCK 

NUMBER 

58 15-07 8- 5480 

58 15-798- 03 5 1  

5815- 798- 0344 

58 15- 798- 0345 

58 15-841- 9101  

4 540- 846- 1916  

6105-798- 0347 

6105-798-0350 

* Unless otherwise noted, dimensions are in inches, volume in cubic feet, and weight in pounds; 
equipment crated and ready for shipment. 

** Completely assembled, including A- c Motor PD- 82/U in Tactical Case CY-2976A/PG 

*** Teletypewriter TT-297/UG will be shipped in Tactical Case CY-2976A/PG or Non-Tactical Case 
CY-2977A/UG as specified by the us ing facility. 

**** Teletypewriter TT-297 A/UG is part of the AN/TGC-14A (V). 
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TM- 03315- 1 5 AN/TGC- 14 (V) AND AN/TGC- 14A(V) 
INSTALLATION 

SECTION 2 

INSTALLATION 

2- 1 .  INTRODUCTION . 

This section contains installation instructions for 
Teletypewriter Sets AN/TGC- 14 (V) and AN/TGC-
14A (V). These instructions include information on 
site and component selection, unpacking, component 
installation, performance checks , and adjustments.  

2 - 2 . UNPACKING AND HANDLING. 

NOTE 

Retain the shipping containers in which the 
teletypewriter set is received for use in re
shipping the equipment. 

a. REMOVING EQUIPMENT FROM SHIPPING 
CONTAINER. 

( 1 )  GENERAL. - The teletypewriter set is 
packed in accordance with packing specification MIL
P - 1 7 5 55E. Sizes and weights of the various shipping 
containers are listed in table 1 - 5 . 

If the teletypewriter set is received complete with 
the power supply kit installed, the entire teletypewriter 
set will be packed in a single shipping container. Ex
amine the shipping container for external signs of 
damage and carefully open the container . Remove the 
equipment from the container and inspect as detailed 
in paragraph 2- 2b . 

(2) TELETYPEWRITER TT- 297/UG or TT- 297A/ 
UG. - The teletypewriter s (a keyboard, a printer, 
and an electrical chassis)  are shipped in a single con
tainer already mounted in Tactical Case C Y- 2976A/ 
PG, Non- Tactical Case C Y- 2977/UG or Non- Tactical 
Case C Y- 2977A/UG. Examine the shipping container 
for external signs of damage and carefully open the 
container. Remove the equipment from the container 
and inspect as detailed in paragraph 2- 2b . 

(3) ALTERNATING - CURRENT COMPONENTS . 
The alternating- current components are shipped in 
three separate containers. The alternating - current 
power supply kit (a line sensor, a signal line power 
supply, a service cable, a heating element, and a spare 
parts box) is shipped in one of the containers and the two 
alternating- current motors (60 cycles per second and 
400 cycles per second) are shipped in the others. Since a 
given installation will require only one of the motors 
(depending on the primary power source)  only two 
shipping containers will be required for the alterna
ting- current components .  Examine the shipping con
tainers for external s igns of damage and carefully 
open the containers .  Remove the equipment from the 
containers and inspect as detailed in paragraph 2- 2b. 

b. INSPE CTION. - Inspect the unpacked teletype
writer components as follows:  

2-0 

NOTE 

Always open the vacuum relief valve on the 
tactical case cover to equalize the case pres
sure with that of the atmosphere prior to at
tempting case cover removal . 

Step 1. Remove the service cable from its recep
tacle (figure 2- 1 ) .  

Step 2. If the equipment is contained in the tactical 
case,  disengage the four snap fasteners on the case 
cover and remove the cover from the case. The non
tactical case does not have a case cover .  

Step 3 .  Place the teletypewriter set in the operating 
position. 

Step 4 .  Disengage the two fastener studs on the 
front cover by turning them counterclockwise. 

CAUTION 

When the front cover is removed, the electri
cal chassis locking device is released and the 
chassis is free to slide out of the case. 

Step 5 .  Carefully pull the top of the front cover out 
toward the front of the machine and then lift up the 
cover. 

Step 6. Carefully slide the printer and electrical 
chassis forward and out of the case. 

CAUTION 

When placing the printer and electr ical chassis 
assembly on a work surface,  do not rest the as
sembly in any posit ion which may damage the 
MOTOR and LAMP switches or other protrud
ing parts .  

Step 7 .  Inspect the unpacked components t o  insure 
that no damage was incurred during shipment and that 
all items called for on the shipping list have been in
cluded. 

CAUTION 

If the teletypewriter set has been shipped com 
plete (motor,  line sensor, and power supply in
stalled) , do not connect the equipment to the 
primary power source without first determin
ing that the teletypewriter set is compatible 
with the power source. Refer to paragraph 
2- 5a for instructions on checking part num
bers. 

Step 8. Compare part numbers on the nameplates 
of the units in the power supply kit and motors with 
those called for in the shipping list and table 2- 1. 

ORIGINAL 



AN/TGC- 14(V) AND AN/TGC- 14A(V) 
INSTALLATION 

TM- 033 15- 15 Figure 
2- 1 

Figure 2- 1 .  Printer and Electrical Chassis, Parts Location 

TABLE 2- 1. PRIMARY POWER SOURCE OPTIONS 

PRIMARY 
POWER C OMPONENTS MITE POWER REQUIREMENTS 
SOURCE REQUIRED NOMENCLATURE PART NO. (WATTS) 

1 15 vac, Teletypewriter TT- 297/UG or 
60 cps TT-297A/UG 

A-c  Motor PD- 82/U 521- 104 Motor and Power Supply 
Kit 70  

A-c Power Supply Kit MK- 539A/UG 
A-c Signal Line Power Supply 533- 104 or 

33287 
A-c Line Sensor 543 - 104 
A-c Heating Element* 3484 Heating Element 200 
A- c Service Cable Assembly 5 55-104 
Spare Parts Box 327 1 Total 270 

115 vac, Teletypewriter TT- 297/UG or 
400 cps TT- 297A/UG 

A-c Motor PD- 83/U 5 23- 104 Motor and Power Supply 
Kit 7 0  

A- c Power Supply Kit MK- 5 39A/UG 
A- c Signal Line Power Supply 533 - 1 04 or 

33287 
A- c Line Sensor 543 - 1 04 Heating Element 200 
A-c Heating Element* 3484 
A- c Service Cable Assembly 555- 104 Total 270 
Spare Parts Box 3271 

*Identified by brown and red leads and 66. 5 ohms ± 10% resistance. 
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NOTE 

The equipment is shipped patched for external 
power to prevent damaging the signal line pow
er supply. 

Step 9.  Patch the equipment for internal battery as 
shown in figure 2-10 (J2 to J3; J4 to J5; J6 to J7 ). 

CAUTION 

Do not connect J2 to J5 since this will place a 
dire ct short across the signal line power sup
ply. 

Step 10. Check mechanical operation of the printer 
by manually turning the mainshaft and observing for 
possible binds and for free operation of all clutches .  

Step 1 1 .  Inspect all felt  oil  wicks for pre sence of 
oil and ascertain that all clutche s and cam followers 
have been lubricated as detailed in Section 5 .  

Step 12.  Inspect the ribbon to determine that it is  
correctly threaded through the rever sing sensing arm s  
(figure 3 - 2 ) and properly aligned with t h e  four ribbon 
rollers and two ribbon vibrator guide s. This will pre
vent the ribbon from breaking and twisting, thus bind
ing the ribbon m echanis m  and possibly stripping the 
driving gear . The AN/TGC - 14A(V) and models of the 
AN/TGC- 14 (V) with serial numbers above 1861 have 
a slip clutch to prevent gear damage in the event of 
jamming. 

2 - 3 . POWER REQUIREMENTS AND DISTRIBUTION. 

a. POWER REQUIREMENTS. - Refer to table 2 - 1 
for the power requirements of the two primary power 
source options. 

b. POWER DISTRIBUTION. - Primary power dis
tributions for the alternating- current configuration 
ar e shown in figure 4 - 6  (Appendix). 

2 - 4. SITE SELE CTION. 
The primary considerations in selecting an instal

lation site are the availability of a primary power 
source, signal line, and adequate facilities to make a 
good ground connection. If possible, select a site 
which is close enough to the primary power sour ce 
and signal line to allow direct connections between the 
power source and signal line and the service cable 
junction box. Determine the exact nature of the pri
mary power source so that the correct motor can be 
selected as instructed in paragraph 2 - 5 .  

2 - 5 .  COMPONENT SELE CTION. 
a. ELE CTRICAL COMPONENTS SELECTION. - All 

of the AN/TGC- 14A(V) equipment has been shipped 
with the motors, line sensors, signal line power sup
plies, and heaters installed. Although some AN/TGC-
14(V) equipment has been shipped complete with power 
supply kits (motor, signal line power supply, and line 
sensor) ,  most of the units are shipped with Teletype
writer TT- 297 /UG (Keyboard TT- 3 18/UG, printer less 
motor, and electrical chassis) and the power kit packed 
separately. Table 2 - 1 lists the primary power sources 
and the components that must be used with each of 
these power sources. 

2- 2 

If a teletypewriter set is ordered and received com 
plete with power supply kit installed, unpack the equip 
ment in accordance with paragraph 2 - 2  and check the 
part numbers on the motor, signal line power supply, 
line sensor, and heating element against the numbers 
listed in table 2- 1 .  If the part numbers do not agree 
with thos e  r equired for a particular power sour ce, in
stall the applicable components as detailed in table 
2 - 1 . Specific installation instructions are contained 
in paragraph 2 - 7 .  Upon installation of the power sup 
ply kit, change the placard on the front of the machine 
to identify the type of motor installed. Refer to para
graph 2- 6g for instructions. 

b. CASE SE LE CTION. - Teletypewriter TT- 297/UG 
or TT- 297 A/UG is shipped in either Tactical Case CY-
2976A/PG or Non-Tactical Case CY- 2977/UG or CY-
2977 A/UG. Select the tactical case for all field in
stallations (mobile or fixed) and the non- tactical case 
for all office or permanent installations, including in
stallations in aircraft. For installation sites which 
are subj ect to severe shock or vibration, s elect the 
optional shock mounts for either the tactical or non
tactical cases. 

2 - 6 . INSTALLATION OF CASE. 

a. TAC TICAL CASE CY- 2976A/PG. - Tactical case 
dimensions are shown in figure 2 - 2. It is of utmost 
importance to allow at least two inches of clearance 
on both sides of the teletypewriter set to insure ade 
quate ventilation and also at least four inches of clear 
ance in the rear to prevent severe bending of the ser 
vice cable. The tactical case may be used in fixed 
plant or mobile installations having a low vibration 
factor by merely resting it on its rubber feet. If, how
ever, the installation is to be permanent, the teletype
writer set should be bolted to the mounting surfa ce. 
Installations subj ect to high vibration or shock should 
be shock mounted. 

- --- - TrT"T--..nrn---

Figure 2 - 2 .  Tactical Case CY- 2976A/PG, 
Overall Dimensions 
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TM-033 15- 15  Paragraph 
2 -6a 

( 1 )  LOW-VIBRATION INSTALLATION. - Tempor
ary installations require only that the case be placed 
on its rubber feet and the teletypewriter set connected. 
Permanent installations of the teletypewriter set 
should be mounted on the surface using the thumb 
screws supplied. Drill four 5/16- inch holes for the 
1/4 - 20 thumb screws. Space the holes as shown in 
figure 2 - 3 .  Not more than 1/ 2 inch and not less than 
3/8 inch of the mounting screw should proj ect above 
the mounting surface. 

(2 )  HIGH VIBRATION AND SHOCK INST ALLA
TIONS. - Installations subj ect to high vibration and 
shock factors should incorporate shock mounts.  Re
fer to figure 2 -4  and install the shock mounts as follows :  

Step 1 .  Drill six 5/ 16- inch holes for the 1/4- 28 
mounting screws. Space the holes as shown in figure 
2-4 .  

Step 2 .  Loosen and remove the nuts that secure the 
rubber feet to the threaded inserts protruding through 
the bottom of the case and remove the rubber feet. 

Step 3 .  Place the rubber feet in the stowage com 
partment of the case cover. 

Step 4 .  Insert the two threaded inserts through the 
case mounting holes in one shock mount and secure 
the case to the shock mount, using the nuts removed 
in step 2 .  

Step 5 .  Repeat steps 3 and 4 for the second shock 
mount. 

Step 6 .  Position the case and shock mounts over 
the drilled holes .  Insert the 1/4 - 2 8  screws up through 
the mounting surface and thread them into the captive 
nuts in the shock mount. Use lock washers between 
the screw head and the bottom of the mounting surface. 

I 

CAUTION 

Insure that the screws do not hinder motion of 
the shock mount. 

+ I A.. 't' 

I 
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Figure 2 - 4 .  Tactical Case CY- 2976A/ PG , Shock 
Mounted Installation, Mounting Holes Location 

b.  NON- TACTICAL CASE CY- 2977/UG or CY-
2977 A/UG. - The non- tactical cases will perform all 
functions of the tactical case except that the non- tact
ical cases  are not immersion- proof. They can be 
used in office as well as airborne installations. Re
fer to figure 2- 5 for space requirements for the non
tactical cases. 

( 1 ) OF FICE INSTALLATIONS. - The non- tactical 
cases are normally not secured to the surface on which 
they rest in an office installation. 

(2) AIRBORNE INSTAL LATIONS. - The non- tact
ical cases will always be shock- mounted in airborne 
installations. Drill eight 5/ 16- inch holes ,  spaced as 
shown in figure 2 - 6, and secure the shock mount to the 
mounting surface. Secure the case to the shock mount 
as follows :  

NOTE 

Do not remove the rubber feet when mounting 
the case on the shock mounts. 

e '  -i Step 1. Place the case on the shock mounts .  I 

I 

�� 
I 

F R O N T  

� 5 �  
, , ..!.. 2 

Figure 2-3 .  Tactical Case C Y- 2976A/PG, Low 
Vibration Installation, Mounting Holes Location 

ORIGINAL 

Step 2. Engage the three hooks on the rear of the 
shock mounts with the three slots on the rear of the 
case. 

Step 3 .  Turn the two clamp thumb screws clock
wise until the clamps are fully engaged with the front 
of the case. 

WARNING 

Use care when opening the top of the non-tact
ical cases to avoid damaging the service cable. 

2 - 7 .  INSTALLATION OF E LECTRICAL COMPO
NENTS. 

Check that all switches are in the OFF position and 
then install the components as instructed in the follow -

2 - 3  
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Figure 2 - 5 .  Non- Tactical Case CY- 2977/UG or CY- 2977A/UG, Overall Dimensions 

ing paragraph s. Refer to figure 2- 1 for parts location 
information. 

a. MOTOR AND FAN OUTLET DUCT INSTALLA
TION. - Remove the printer from the electrical chas
sis by disengaging two rear lock screws and two slide 
locks .  Remove th e printer back plate (3, figure 5 - 7 9 ,  
Appendix) and install th e motor and fan outlet duct 
assembly as instructed in paragraph 5 - 4g (2) (d). After 
the motor and fan outlet duct assembly has been 
installed in the printer, install the printer back plate. 

2 -4  

NOTE 

Do not install the printer in the electrical chas
sis prior to installing the electrical compo
nents. 

b. SIGNAL LINE P OWER SUPPLY INSTALLATION. 
Step 1. Remove the four attaching screws from the 

electrical chassis. 

ORIGINAL 
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F RO N T  
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Figure 2-6. Non-Tactical Case CY-2977/UG or 
CY- 2977 A/U G, Shock Mounted Installation, 

Mounting Holes Location 

Step 2. Position the signal line power supply plug 
over the receptacle on the right side of the electrical 
chassis and engage the plug and the receptacle. 

Step 3. Secure the signal line power supply with 
four attaching screws. 

c. LINE SENSOR INSTALLATION. 
Step 1 .  Remove the four attaching screws from the 

electrical chassis. 
Step 2. Align the line sensor plug with the recep

table on the left side of the electrical chassis and en
gage the plug and the receptacle. 

Step 3. Secure the line sensor with four attaching 
screws. 

d. ALTERNATING-CURRENT HEATING ELEMENT 
INSTALLATION. - If installed, the printer should be 
removed from the electrical chassis prior to instal
lation of the heating element. 

NOTE 

The alternating- current heating element may 
be identified by either checking the part num
ber or by noting the color of the leads (brown 
and red ) and measuring the resistance across 
the terminals (66. 5 ohms ± 10% ). 

Step 1. Place the electrical chassis on a bench up
side down and insert the heating element (aluminum 
side toward the bottom ) into the grooves provided. 

Step 2. Connect the brown lead of the heating ele
ment to post E 1 and the red lead to post E2 of the 
electrical chassis. 

e. PRINTER INSTALLATION IN ELECTRICAL 
CHASSIS. 

Step 1. Position the printer on the electrical chas
sis and engage the two printer slide locks and two rear 
lock screws. 

Step 2. Connect the magnetic selector connector to 
the receptacle provided in the line sensor. 

ORIGINAL 

Step 3. Connect the motor connector to the recep
table just forward of the signal line power supply. 

f. FUSE INSTALLATION. - The teletypewriter sets 
require the fuse complements indicated in the follow
ing lists. Refer to figure 2- 1 for the location of fuses. 

AN/TGC- 14(V ) 

FUSE F 1  F2 F3 F4 

SIZE 5 amp 1 amp 0. 5 amp 0. 1 amp 

AN/TGC- 14A(V ) 

FUSE F 1  F2 F3 F4 F5 

SI ZE 5 amp 1 amp 0. 5 amp 2. 5 amp 0.1 amp 

Step 1. Turn the fuse holder cap counterclockwise 
and remove it. 

Step 2. Insert the correct fuse, as indicated in the 
previous lists, into the fuse holder cap. 

Step 3. Install and secure the fuse holder cap and 
fuse by turning clockwise. 

g. POWER DATA PLACARD INSTALLATION. 
Upon completion of power supply kit installation, move 
the red power data placard, located in the printer cov
er nameplate (figure 1-3 ), to indicate the type of mo
tor and heater which has been installed. 

Step 1. Remove the front cover to allow access to 
the rear of the nameplate. 

Step 2. Gently grasp the power data placard with a 
pair of tweezers or similar tool and slide the placard 
out of the nameplate. 

Step 3. Position the placard in the opening in the 
nameplate so that the desired portion of the placard 
will be visible from the front of the cover. 

h. RIBBON INSTALLATION. - If the ribbon is not 
already installed ln the machine, it will probably be 
found in a cloth bag attached to the printer mecha
nism. A spare ribbon is contained in the tactical case 
cover stowage compartment. Install the ribbon in ac
cordance with the instructions in paragraph 3-3c(3 ). 

i. PAPER INSTALLATION. - Install the paper in 
accordance with the instructions in paragraph 3-3c(2 ). 

2-8. INITIAL PERFORMANCE CHECK AND ADJUST
MENTS. 

a. GENERAL . 

CAUTION 

DO NOT SLIDE THE KEYBOARD IN OR OUT 
WHILE THE MOTOR IS RUNNING OR WHEN 
THE MOTOR STOP SWITCH IS IN THE EN
ABLE POSITION. MOVEMENT OF THE KEY
BOARD WHILE THE MOTOR IS RUNNING 
WILL CAUSE SERIOUS DAMAGE TO THE 
EQUIPMENT. 

Move the keyboard lock bar, located on the left side 
of the keyboard (figure 1-3 ), to the right and gently 
pull the keyboard out until lt locks in the operating 
position. Manually rotate the motor shaft to insure 
that none of the components is binding. Patch the unit 
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for internal battery , local loop as instructed in para
graph 2 - 9; adj ust the signal line current for 60 milli
amperes. 

NOTE 

For operation above 0° centigrade (320 fahren
heit), open the ventilation ports on the case; 
for operation below this temperatur e,  close the 
ports and allow up to 40 minutes war mup be
for e operating the equipment. 

b. SERVICE CAB LE CONNE CTION. 
Step 1. Set all swit ches to the OFF position. 
Step 2. Inspect the service cable receptacle (figure 

2 - 1)  to insure that no foreign matter ls present. 

CA UTION 

If any interference or binding is encountered 
while performing the following steps, imm e 
diately remove the connector-plug from the 
r eceptac le and determine the cau se of the in
terference. 

Step 3 .  Align the key of the service cable connec
tor plug with the keyway of the service cable r ecep
tacle. 

Step 4. Carefully insert the serv ice cable connec 
tor -plug into the service cable receptacle and then 
turn the connector -plug a quarter turn clockwise to 
secure it. 

Step 5.  Connect the other end of the service cable 
to the source of primary power. 

CAUTION 

Always ground the service cable by using a 
grounded receptacle and by grounding the lug 
on the junction box with an earth ground. 

Step 6. Befor e applying power, make certain that 
equipment is patched for internal battery and not con
nected lnto a signal line supplying battery . 

c. INITIAL TURN- ON PROCEDURE . Set the 
MOTOR and LAMP switches to the ON position. The 
copy lamps should glow and illuminate the paper. The 
motor should start as evidenced by a humming sound. 

d. INITIAL PERFORMANCE CHE CK. - Set the 
SEND. RE C - RE C  switch to the SE ND• REC position and 
perform the following checks. Refer to figure 3 - 1 for 
the location of op erating controls. 

Step 1 .  Depress each of the alphanumeric keys at 
least three tim es to determ ine that each of the charac
ters is printed satisfactor ily. 

Step 2 .  Depress the LTRS key and then the A key; 
the letter A should print. Depress the FIGS key and 
then the A key ; a hyphen ( - )  should be printed. Repeat 
this sequence several tim es. 

NOTE 

Check that no pr int or space occurs when the 
LTRS or FIGS key s are depres sed. 

Step 3. Depress any alphanumeric key and the RE P 
key s imultaneously . Maintain pressure on the RE P 
key and release the alphanumeric key . The character 

2 - 6  

for the key depr essed should b e  r epeated until the 
REP key is  r eleased. 

Step 4. Depr ess the space bar and the REP key 
simultaneously. Release the spac e bar and allow the 
printer to operate through several lines .  Automatic 
carriage r eturn and line feed and end-of- line bell must 
function at the end of each line. 

Step 5. Depr ess the FIGS key and then the S key. 
The bell must ring each time the S key is depr essed. 

Step 6. Depress the A key and the RE P key simul
taneously and then release the A key . Allow several 
character s to be pr inted and then quickly depress and 
release the off- line letters (y.) button; observe that a 
series of A' s is printed. Quickly depr ess and release 
the off- line figures (+) button and observe that a se
ries of hyphens is printed. Repeat the previous se
quence several times while maintaining constant pres
sure on the REP key. 

NOTE 

Advance ls prevented as long as any of the off
line buttons are depressed . The individual 
function will be ac complished. This condition 
applies whether the printer is rec eiving traffic 
or in an idle condition. The only off- line 
button that will not function unless the machine 
is receiving traffic is the letters button. If the 
printer is already in the pos ition s elected by 
the off- line button, the printer will not shift but 
advanc e will be prevented while the button is 
depress ed. 

Step 7 .  Depr ess the off- line carriage return ( <" )  
button and ob serve that carriage return takes place. 
Type approximately a half line of character s and then 
depress the off- line carriage return button; observe 
that car riage return takes place. 

Step 8. Depress the off- line , line feed button (=) 
and observe that line feed takes plac e .  

Step 9. For the AN/TGC- 14 (V), depr ess t h e  FIGS 
key and the H key. The motor should stop. Push the 
BREAK push button switch and observe that the motor 
starts. Repeat this sequence several times. For the 
AN/T GC- 14A (V), the motor will stop when there are 
no mark- to- space transitions for 90 seconds (45. 45 
baud) or 60 s econds (7 5 baud). Push the BREAK push 
button switch and ob serve that the motor starts. Re
peat the sequence several tim es . 

Step 10. Patch the equipm ent for half-duplex mode 
(paragraph 2- 9). 

Step 1 1 . Request one of the r emote operator s to 
send a series of test mes sages.  Set the SEND• RE C
REC switch to the REC position and check the opera
tion of the teletypewriter set. Upon satisfactory com 
pletion of the test message, set the SEND. REC- RE C  
switch t o  the SEND•REC position i n  pr eparation for 
normal operation. 

e. ADJUSTMENTS. 
( 1 )  AN/TGC-14(V) LOCA L RANGE ADJUSTMENT. 

Check that the equipment is patched for local loop, 
line battery supplied internally. 

NOTE 
Because of the variations on the signal line 
bias, it may be neces sary to check the range 
calibration setting several times during the 
course of operation. 
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The local range adjustment is perfor med using the 
keyboard installed on the teletypewriter set being 
te sted. Rotation of the range dial is deliberately dif
ficult and may be accomplished by using a coin or sim
ilar object. 

CAUTION 
Do not use a screwdriver for this purpose as 
unintended force may re sult in stripping gear s. 

Step 1. Loosen the range dial lock screw (figure 
2 - 7 ) .  

Step 2.  While a n  assistant types any test m e ssage, 
turn the range dial clockwi se to the point where the 
characters start to distort. 

Step 3.  Record this number. 
Step 4. Continue to type the test message and turn 

the range dial counter clockwise past the point of op
timum operation until the mes sage is again distorted. 

Step 5 .  Re cord this number. 
Step 6. Calculate the point of optimum op eration 

u sing the following example: 
High + Low = Point of Optimum Operation 

2 
Examp le :  lQQ_� = 60 {Optimum Setting) 

2 
Step 7. Calculate points of range as follows:  
High - Low = Points of  Range 
Example :  100 - 20 = 80 (Points of Range) 

NOTE 
The m inimum desired points of range on a lo
cal loop is 70 points at 60 words per minute . 

Step 8. Turn the range dial so that the pointer is 
dire ctly over the number establ ished as the point of 

RANGE D I AL 
LOCK SCREW 

A N / TG C -1 4 ( V )  

optimum operation. If the uncalibrated portion of the 
range dial falls under the pointer, relocate the start 
clutch gear in relation to the timing camshaft gear by 
one tooth advanced or retarded. 

CAUTION 

Tighten the range dial lock screw securely to 
insure that the adjustment will not vary during 
operation. 

NOTE 

Refer to timing mark alignment adjustment 
(paragraph 5 - 4e (2 ) (c ) ,  if the median range can
not be centered in the calibrated portion of the 
range dial . 

{2) AN/TGC - 1 4A(V) LOCAL RANGE ADJUST
MENT. - Refer to figures 2 - 7  and 2 - 8  and proceed as 
follows:  

Step 1. Check that the  equipment is patched for  lo
cal loop, line battery supplied internally. 

Step 2.  While typing a test message, unlock the 
range dial by pulling out the range finder knob; turn 
the knob clockwise to the point where the characters 
start to di stort. 

Step 3. Record the number indicated on the range 
dial. 

Step 4. Continue to type the test message and turn 
the knob counter clockwi se past the point of optimum 
operation until the message is again distorted. 

Step 5. Record the number indicated on the range 
dial. 

Step 6. Calculate the point of optimum operation 
u sing the following example :  

r------------------------------------- RANGE D I AL 

.------------------------- R AN G E  F I N DER LOCK 
H E LICAL S P R I NG 

r----------- C ON ICAL R A N G E  F I N D ER 
S L I DE LOCK 

- R E TA I N I NG 
LEVER 

J---------- RANG E  F I NDER 
LO C K  LEVER 

'----------------- R A N G E  D l  A L  
P O I N T E R  

'-------- R A N G E  F I N DER K N O B  

AN /TGC- 1 4A ( V )  

Figure 2-7 .  Range Dial Adjustment, Parts Location 
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OPTIONAL SPEED CHANGE 
GEAR MOU N T I N G  POST ------. 

R AN G E  D I A L  POl N T E R  -------------' 

r-------- RANGE DIAL FOR 
A N / TGC-l4A( V )  O N LY 

( S E E  PARAG RAPH 2-8el 

'----- PAPER FEED KNOB 

Figure 2 - 8. Printer and E lectrical Cha ssis, Left- Side View 

l!!gl!_+ Lo� 
2 

Example:  

Point of Optimum Operation 
100 i 2Q = 60 (Optimum Setting) 

Step 7. Calculate points of r ange as follows :  
High - Low Points of Range 
Example: 100 20 = 80 (Points of Range) 

Step 8. Turn the knob so that the pointer is direct
ly over the number established as the point of optimum 
operation. 

Step 9. Push the knob in against the printer to as
certain that the mechanism is adequately locked. 

If the uncalibrated portion of the range dial falls 
under the pointer, proceed as follow s:  

Step 1 .  Unlock the r ange dial by pulling the knob 
out as far as po ssible and turn the knob to its clock
wise limit. Push the knob in toward the printer, lock
ing it in this position. 

Step 2.  Unlock the retaining lever and pull the com
plete as sembly out until the range pinion is no longer 
engaged with the range adjustment gear segment. 

Step 3. Rotate the knob until the pointer is centered 
in the uncalibrated portion of the scale. 

Step 4. Push the knob toward the printer , rotating 
slightly back and forth, until the gear s mesh and the 
retaining lever locks the range diaL 

Step 5. Unlock the range dial by pulling the knob 
out; set the dial at 60. 

Step 6. Push the knob all the way i n  to lock the dial. 
Step 7 .  Repeat the range calibration procedure of 

the first part of this paragraph. 
(3) LINE SE NSOR RANGE ADJUSTMENT. - When 

shipped, the l ine sensor will be set in the high position 
to operate in the 2 0  milliampere to 80 milliampere 

2 - 8  

range. If, however, the signal l ine current i s  in the 
range of 1 to 5 milliamperes, remove the printer and 
electrical chassis from the case (paragraph 2- 1 4) and 
proceed a s  follows :  

Step 1 .  Remove t h e  four screws that secure the line 
sensor to the electrical chassis.  

Step 2 .  Remove the line sensor from the ele ctrical 
chassis. 

Step 3 .  Remove the three s crews that secure the 
cover to the line sensor fram e. 

Step 4.  Remove the screw in post E3 (figure 2 - 9 )  
and loosen the screw i n  post E2.  

Step 5. Swing the high- low range strip so that it 
bridges posts E 2  and E l .  

Figure 2 - 9. Line Sensor Range Adjustment, 
Parts Location 
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Step 6 .  Insert the screw remov ed from post  E 3  into 
post E 1 an·d tighten. 

Step 7. Tighten the screw in post E 2. 
Step 8. Install the cover and secure with three at

taching screws. 
Step 9. Install the l ine sensor on the electrical 

chassis and secure it with four attaching screws. 
(4) SIGNA L LINE CURRE!'.JT ADJUSTMENT. 

To  check and adjust the signal line current, proceed 
as follows : 

CAUTION 

When using internal signal line power supply 
for low current ( 1 - 5  milliamperes )  operation, 
an external 50, 000- ohm variable resistor must 
be placed in  series with the REC (red) binding 
posts on the junction box. Note that the red 
and black posts  do not designate polarity. 

NOT E  

When operating in  the half - duplex mode , s ignal 
l ine current c an be adju sted with l ine battery 
supplied internally or externally. When operat
ing in the full - duplex mode , s ignal l ine current 
can be adjusted o n  the receive l ine o nly , as the 
line adjust  potentiometer (R 2)  is electr ically 
connected in the rec e ive portion of the equip
ment. Lift off one lead from a red post  and 
insert the multimeter in series  with the lead 
and (red) post and adjust R2 for proper line 
current value. 

Step 1 .  Remove the jumper wires from the SEND 
binding posts on the service c able junction box if 
p atched for local loop. 

Step 2 .  Connect the negative lead of Multimeter 
AN/PSM- 4, or equivalent, (set to read approximately 
500 direct- current mil liamperes)  to one of the SEND 
(black) posts. 

Step 3 .  Momentarily touch the positive lead of the 
multimeter to the remaining SEND post .  If the meter 
reads in a negative direction, reverse the mult imeter 
leads.  If the meter r eads in a posit ive direction, check 
for a reading of 60 mil l iamperes. If the reading is 
below or above 60 m il liamperes,  continu e  with step 4 .  

Step 4 .  Loosen the lock nut on LINE ADJUST con
trol R 2  (figure 2 - 1 ) .  

Step 5 .  Turn the  control clockwise until a reading 
of appr oximately 60 milliamperes is  obtained. 

Step 6 .  Tighten  the locknut on LINE ADJUST con
trol R2. 

2 - 9. PATCHING OPTIONS. 

The patching options described in this paragraph 
are referred to as Modes 1 through 5 and are appl i
cable to  land l ine connections when converters are not 
in use. Refer to  par agraph 2 - 9c for infor mation o n  
converter connections. These mode numbers a r e  the 
same as those identified o n  the placard on the side of 
the l ine sensor. Jacks J2 and J5 are colored red for 
identif ication: the other patching j acks are white. 

CAUTION 

A lways connect the s ignal l ine to the SEND 
(black) p o st s  of the teletyp ewriter set supply
ing the signal l ine power. 

ORIGINAL 

When two or more teletypewriter sets are sup
plying signal l ine p ower ,  the s i gnal line p ower 
supplies must be connected in ·series. The 
s ignal l ine power supplies are non-polar sen
s itive i n  the receive -only condition. 

a. HA LF-DUPLEX M ODE OPERATION (SIMP LEX). 
Half- duplex me- de operation refers to communication 

on a c ir cuit in only one direction at a time, with a 
break feature which enables the receiving s tation to 
interrupt the sending station. 

CAUTION 

Never patch option patching jack J2 to jack J5. 
This combination will seriously dan1age the 
equipment by p lac ing a short circuit across 
the signal l ine p ower supply. 

( 1 )  LINE BATT ERY SUP P LIED INTERNA LLY 
(MOD E  1) .  - Operation in Mode 1 means that the lo
cal teletypewriter set will supply i ts  own signal l ine 
power as well as  power to other teletypewriter sets in 
the circuit. (See figures 2 - 1 0  and 2 - 1 5. ) Patch j acks 
J2 to J 3 ,  J4 to J 5 ,  and J6 to J7 to obtain Mode 1 
operation. 

NOT E 

Although figures 2- 1 0  and 2- 1 5  show o ne tele
typewriter set supply ing s igna l  line powe r .  
it i s  poss ible in multiple teletypewr iter c ir
cu its for more than one teletypewriter set to  
supply s ignal l ine p ower by connecting the  s ig
nal  l ine power supplies in series.  When sets 
are connec ted in s er ies , observe polar ity 
carefully. 

(2) LOCA L LOOP. Local loop operation is es-
tabl ished as described for Mode 1 ,  except that the ser
vice cable  junction box binding posts must be shorted, 
red-to- red and black- to- black. 

(3) LINE BATT ERY SUPP LIED EXTERNALLY 
(MODE 2). Operation in  Mode 2 means that signal 
l ine power will be supplied by some external  source, 
either by another teletypewriter set or by an external 
p ower supply . (See figures 2 - 1 1 and 2 - 1 6. ) Patch j acks 
J 1  to J 2 , J3 to J4 ,  and J6 to J7 to obtain Mode 2 oper
ation. 

b. FU LL- DUPLEX MODE OPE RATION. - Full
duplex (or duplex) operation refer s to  communication 
between two points in  both directions s imultaneous ly. 
This  mode of operation does not normally allow the 
local station to keep a "home" copy of sent mess
ages. 

(1) RE CEIVE LINE BATT E RY SU PPLIE D INTER
KA LLY. SEND LINE BATT ERY SU PPLIED EXTER
NALLY (MODE 3) .  Op eration in Mode 3 means that 
t he local teletypewr iter set is supplying power to the 
r emote keyboard and the local pr inter ,  and the remote 
teletypewriter set  i s  supplying signal l ine power to the 
r emote pr inter and- the local keyboard. (See figures 
2 - 1 2 and 2 - 1 7 . ) Patch j acks J 2 to J 3 ,  J 5 to J6 ,  and 
J4 to J7 to obtain Mode 3 operation. 
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LOCAL 
JUNCT ION BOX 

KEYBOARD 
CONTACTS 

SPA R E � 

P � I N TER y y 
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LOAD 

PRI N T E R  

KEYBOARD 
CONTACTS 

LOC A L  REMOTE 
J U NCTION BOX 

RE MOT E 

Figure 2- 1 4. Patching Mode 5 ,  Simplified Wiring Diagram 
AN/TGC - 1 4 (V) 

(2) REC EIVE LINE BATTER Y SUP PLIED EXTER 
NALLY , SEND LINE BATTERY SUPP LIED EXTER
NALLY (MODE 4) .  - Operation in Mode 4 (s ee figures 
2- 1 3  and 2 - 1 8 ) means that all signal l ine power is 
supplied by an external power supply or by a re mote 
teletypewriter set. Patc h j acks J 1  to J2 ,  J3 to J 6 ,  
and J4 to J 7  t o  obtain Mode 4 operation. 

(3) SEND LINE BATTERY SUPPLIED INTER
NA LLY, RE CEIVE LINE BATTERY SUPP LIE D EX-

1 .  AN/TGC - 14A(V) Chassis 
a .  Patch 2 t o  3 ,  4 to 5 and 6 t o  7 (Patching 

jacks on rear of chas sis) 
2. Serv ice Cable C onnection s :  

a .  Patch receive (red) posts .  
b .  Conne ct external l ine t o  the s end (black) 

posts . 
c .  For local operat ion jump the send (black) 

posts , as shown by the dotted lines . 
3 .  Line sensor load i s  e ither the R1( 100 ohm) for 

20 -80 rna operat ion , or R2 (5 . 6k) for 5 - 10 rna 
operation, located in line sensor. 

4 .  Check line current and adjust R2 ( line current 
adj) for proper l ine current value . 

TERNALLY (MODE 5 ). - Operation in Mode 5 means 
that the local te letypewriter set is supplying power to 
the local keyboard and the remote printer, and that 
the re mote teletypewriter set is supplying power to 
the remote keyboard and the loc al pr inter . (See fig
ures 2 - 1 4  and 2 - 1 9 . ) Patch j acks J3 to J6, J2 to J4, 
and J5 to J7 to obtain Mode 5 operation .  

ANITGC - 14A(V) CHASSIS 

))IIJJI'----- �PARE) 

SERVICE CABLE 
I CCH£CTIONS 
I 

C)J? 
@26VOC : 

Lt£ SENSOR LOAD
. 

: JUMP£R 
� K l �  

)111

�

KEYBOARD CONTACTS H � REC. 
O. I ANIP  � I .A.M'ER 

C�.5__--()26VDC I /-, J I I 
R2 L INE ADJUSl • �: >--®---t---· �)11� 1 I 

I &.----- : SEND : tXT Ll� 

4 .J7 f 1>'--�·-··-
,_ .J 

Figure 2 - 1 5 . Patching Mode 1 ,  Half Duplex (Internal Line Battery) 
AN/TGC- 1 4A (V) 
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1 .  AN/TGC - 1 4A(V) Chassis : 
a. Patch 1 to 2 ,  3 to 4 a.nd 6 to 7 ( Patching 

j acks on rear of chass is) . 
2 .  Service C able Connections : 

a. Patch send (black) posts . 
b.  Connect external lin e  to the rece ive (red) 

posts . 
3 .  Line sens or load i s  either the R 1  ( 1 00 ohm) for 

2 0 -80 rna operation, or R2 (5 . 6k) for 5 - 10 rna 
operation, located in the l ine sensor . 

4. C he ck line current and adjust R2 (line adjust pot) 
for proper line current value.  
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Figure 2 - 1 6. Patching Mode 2, Half Duplex (External Line Battery) 
AN/TGC - 14A(V) 

1. AN/TGC - 1 4A (V) Chassis : 
a .  Patch 2 to 3 ,  4 t o  7 ,  and 5 to 6 (patching 

jacks on rear of chassis) 
2 .  Service Cable Connections : 

a. Connect remote stations send line to rece ive 
(red) posts . 

b. Connect re mote stations rece ive line to send 
(black) posts . 

3 .  L ine sensor load i s  either the R 1  ( 1 00 ohm) for 
2 0 -80 rna operation, or R2 (5 . 6k) for 5 - 10 rna 
operation, located in the line sensor . 

4 .  Check the l ine current in the receive line and 
adjust R2 , line adjust pot , for proper line current 
v alue . Send line current is controlled externally. 
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F igure 2 - 1 7 . Patching Mode 3 ,  Full Duplex (External Battery in Send Line) 
(Internal Battery in Receive Line) AN/ TGC - 1 4A(V) 

1. AN/TGC - 14A (V) Chassis : 
a .  Patch 1 to 2 ,  3 to 6 and 4 t o  7 ( Patching 

j acks on rear of chass is) 
2. Serv ice C able C onnections : 

a. Connect remote stations s end line to receive 
(red) posts . 

b. Connect remote stations rece ive line to send 
(black) posts . 

3 .  L ine sensor load i s  resistor R1 ( 1 00 ohm) for 
2 0 -80 rna operation, or R2 (5 . 6k) for 5 - 10 rna 
operation , located in the line sensor . 

4 .  Che ck line current in the re ceive line and adjust 
R2 , (line cur rent adjust pot) for proper line 
current value.  The s end line current is con
trolled externally. 

5 .  This mode will always b e  u sed with converter 
TH - 5  and sim ilar converters supplying line 
current . 

AN/TGC- 14A(V) CHASSIS SERVICE CABLE 
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Figure 2- 1 8. Patching Mode 4, Full Duplex (External Battery 
in Both Send and Receive Lines) AN/TGC 1 4A (V) 
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T M - 0 331 5 - 1 5  AN/ TGC- 1 4 (V) AND AN/ TGC - 1 4A (V) 
INSTALLATION 

1 .  AN/TGC - 1 4A(V) C has s is : 
a .  Patch 2 to 4 ,  3 to 6 and 5 to 7 ( Patching 

j acks on rear of chass is) . 
2 .  Service C able C onnector : 

a. C onnect remote stations send line to receive 
( red) posts . 

b .  C onnect remote stations receive line to send 
(black) post .  

3.  L ine sensor load is  resistor R1 ( 1 00 ohm) for 
ma operation, or R2 (5 . 6k) for 5 - 1 0 m a  operation, 
located in the l ine se nsor . 

4. C heck l ine current in the receive line and adjust 
R2 (line current adjust pot) for proper line cu r
rent value . The send line current is controlled 
externally . 
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Figure 2 - 1 9. Patc hing Mode 5 ,  Full Duplex (External Battery in the 
Rec eive Line) (Internal Battery in the Send Line) AN/ T GC - 1 4A (V) 

c. EXTERNAL LINE PAT CHING OF C ONVERTERS. 
- The AN/TGC- 1 4 (V) and AN/TGC - 1 4A(V) equipm ents 
may be patched to converters u sing either two or four 
wire simplex or duplex connections. Determine the 
circuitry of the converters before making any con
nections. Figure 2- 20 shows the connections to a ty
pical converter cir cuit using Converter TH- 5/T G, 
which supplies the line current, connected for full
duplex operation (Mode 4) .  

d .  PATC HING T E LETYPEWRITER SET WITH 
RE MOTE RADIO TRANSMITTER . When the teletype
writer set is to be used in conj unction with a remote 
radio transm itter , connect the trans mitter keying re
lay leads to the XMTR posts on the s ervic e c able junc 
tion box. 

NOTE 

It is important that all of the components for 
any c ommunications link have common ground. 
This is espec ially important in airc raft instal 
lations . 

2- 10.  SPEED CHANGE GEAR REPLA CEMENT. 

The teletypewriter sets are suppl ied with a choice 
of three speed change gears .  Establ ish the operating 
speed and install the correct color - coded gear. For 
the AN/TGC- 14(V), the 60 words per minute gear is 

2- 1 4  

coded blue , the 7 5  words per minute gear i s  coded 
gr een, and the 100 words per minute gear is coded 
white. 

GRD 

A N / TGC - 1 4 ( V) 

OR 
ANI TGC - 1 4 A ( V )  

EXTE RNAL 
L I NES 

� 

2 W  

L_ 

CONVERTER 
T H - 5 1 TG 

Figure 2 - 20.  External Line Patching, 
Typical C onnection C ircuit 
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I DLER GEAR LOCKNUT------------� 

Figure 2-21 .  Printer and Electrical Chassis, Right- Side View 

For the AN/TGC - 14A(V), the 45. 45  baud gear is 
coded orange, the 50 baud gear is coded brown, and 
the 7 5  baud gear is coded black. Refer· to figure 2- 8 
for the location of the optional speed change gears. 
To replace a speed change gear, turn off the equipment 
and proceed as follows:  

Step 1. Loosen the idler gear locknut (figure 2- 21) 
and allow the idler gear and locknut to swing away 
from the speed change gear. 

Step 2.  Loosen and remove the speed change gear 
lock knob. 

Step 3.  Remove the speed change gear. 
Step 4. Select the desired replacement speed change 

gear and install it so that its slot engages the pin on 
the post. 

Step 5. Insure that the speed change gear is pro
perly seated and install the speed change gear lock 
knob on the shaft. 

Step 6. Swing the idler gear upwards against the 
speed change gear and mesh the two gears, taking 
care not to exert excessive pressure. Allow mini · 
mum backlash (distance between the gears). 

Step 7. Tighten the idler gear locknut while hold
ing the speed change gear and idler gear in mesh with 
the other hand. Adjust the backlash to approximately 
0. 002 inches. 

Step 8.  Run the motor; if excessive gear noise in
dicates too much or too little backlash, stop the motor 
and readjust the backlash. Repeat this procedure for 
minimum gear noise. 

ORIGINAL 

2- 1 1. FINAL PREPARATION FOR USE. 

Upon completion of the adjustments and tests neces
sary to ascertain that the teletypewriter set is func
tioning properly, re- install it into the case as follows: 

Step 1. Set all switches to the OFF position. 
Step 2. Disconnect the service cable from the pri

mary power source; then remove the connector-plug 
from the electrical chassis by carefully turning the 
connector-plug a quarter turn counterclockwise and 
pulling the connector-plug out. 

Step 3. Align the electrical chassis groove with 
the slides in the case and insert the assembly into the 
case. 

NOTE 
The half- circle locks on each side of the elec
trical chassis have now come in contact with 
the half- circle locks in the case. These match
ing half circles are locked together by the fork 
located in the front cover. 

Step 4. Secure the electrical chassis in the case by 
engaging the locking fork in the front cover. Press the 
bottom of the front cover down and then push the top 
in toward the case. 

Step 5. Secure the front cover by engaging the two 
quick-disconnect fastener studs with a quarter turn 
clockwise. 

Step 6. Connect the service cable as instructed in 
paragraph 2-Sb. 
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TM- 033 15- 15 TELETYPEWRITER SETS AN/TGC- 14(V) 
AND AN/TGC- 14A(V) - OPERATION 

SECTION 3 

OPERATION 

3 - 1 .  INTRODUCTION. 

This section contains operating instruct ions for 
Teletypewriter Sets AN/TGC- 14(V) and AN/TGC-
1 4A(V) . This section is wr itten on the prem ise that 
the teletypewriter sets  have been installed and com
pletely checked in acc ordance with the instructions in 
Sect ion 2 .  

WARNING 

Operation of this equipment involves voltages 
which are dangerous to life.  Do not service or 
adjust the teletypewriter set while it is running 
unless extreme caution is used. 

3 - 2 .  FUNCTIONAL OPERATION. 

a. PURPOSE OF EQUIPMENT. - The teletype
writer sets provide a means of exchanging typewritten 
page messages between two or more stations which are 
similarly equipped and connected by suitable trans
mission media. 

b. CAPABILITIES AND LIMITATIONS . 
(1 )  PRIMARY POWER SOURCE OPTIONS. - The 

teletypewriter sets are adaptable for use with 1 15 volts 
alternating current, 60 cycles per second or 400 cycles 
per second primary power by a change in the motors. 

(2) OPERATING SPEED OPTIONS. -The AN/T GC-
14 (V) may be adapted to operate at speeds of 60, 75,  
and 1 00 words per minute by changing speed change 
gears normally provided with the equipm ent . The AN/ 
TGC- 14A(V) will operate at 4 5 . 4 5  baud, 50  baud, or 
75 baud. However, gears for other operating speeds 
may be obtained from the manufacturer. Instruct ions 
for changing the gear s are contained in paragraph 
2- 10. 

(3 )  OPERATING MODE OPTIONS. - The teletype
writer sets  can be patched for half- duplex (s implex) 
or full- duplex operation by changing patch cord ar
rangements . Refer to paragraph 2- 9 for complete 
patching instruct ions. 

c. BASIC PRINCIPLES OF OPERATION. - The 
teletypewriter sets provide a means of transmitting 
and rec eiving printed intelligence by means of ex
changing series of coded pulses  w ith similar equip
ment . The local teletypewriter set generates a stand
ard five- level, 7. 0 or 7 . 42- unit, Baudot serial teletype
writer code which is  sent over a transmission medium 
to a remote teletypewriter set. At the remote station, 
the teletypewriter set receives, decodes, and prints 
the transmitted intelligence or performs appropriate 
functions. 

3 - 3 .  OPERATING PROCEDURES. 

a . DESC RIPTION OF CONTROLS . - Refer to table 
3- 1 for a listing of all operator 's controls and func-

3 - 0  

tions. All index numbers referred t o  i n  table 3- 1 are 
shown in figure 3- 1 .  

b .  DESCRIPTION O F  INDICATORS . - The teletype
writer sets are equipped with two aural indicators;  
an end- of- line bell to alert the operator that the end 
of the line is near , and a signal bell that the operator 
may use by striking the FIGS key and then the S key to 
alert the remote operator to a forthcoming message. 

c .  SEQUENCE OF OPERATION. - To operate the 
teletypewriter set ,  perform the following procedures 
in accordance with the instruct ions given in the indi
cated subparagraphs: 

Preliminary starting proc edure- paragraph ( 1 ) .  
Installation of ribbon-paragraph ( 2 ) .  
Installation of paper paragraph (3 ) .  
Starting procedure- paragraph (4 ). 
Operating procedure and checks-paragraph ( 5 ) .  
Stopping procedure-paragraph (6 ) .  

( 1 )  PRELIMINARY STARTING PROCEDURE . 

CAUTION 

If the ambient temperature is oo centigrade 
(+3 2° fahrenheit) ,  or above, open the ventila
tion ports on the teletypewriter case prior to 
commenc ing operation. If the temperature is 
below 0° centigrade (+320 fahrenheit) ,  close 
the ventilation ports.  As much as 40 minutes 
warmup t ime may be required in temperatures 
below oo centigrade (+32° fahrenheit) .  Power 
is supplied to the heater thermostat as soon as 
the service cable is connected, regardless of 
the position of the MOTOR switch. 

Step 1. Make certain that the service  cable is con
nected between the source of primary power and the 
receptacle on the teletypewriter set .  

Step 2 .  Check the ribbon; i f  it is  damaged or  dr ied 
out, replace it as instructed in paragraph 3- 3c(2) .  

Step 3 .  Check the copy paper ; if  supply is  low as 
indicated by a red or purple line, install a new roll of 
paper as instructed in paragraph 3- 3c(3 ) .  

Step 4 .  Set the LINE FEED control arm (located 
beneath the LIFT panel) for either single or double 
spacing of lines .  

( 2 )  INSTALLATION OF RIBBON. 

NOTE 

If standard Underwood-type teletypewriter rib
bons are not available, any 1/2- inch typewriter 
ribbon is usable,  provided that an Underwood
type spool is used. If the r ibbon does not have 
eyelets, knot the ribbon a few inches from each 
end. 

Step 1 .  Remove the front cover by disengaging the 
fastener studs with a counterclockwise turn,  pulling 
the top of the cover forward, and then lifting the cover 
up and away from the teletypewriter set .  

ORIGINAL 
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Figure 3- 1 .  Operator 's  Controls 

TABLE 3 - 1 .  OPERATOR'S CONTROLS 

FIGURE 3- 1 
CONTROL LEGEND LOCATION FUNCTION 

MOTOR switch 1 Left side of printer, above ON position turns on all primary 
keyboard. power, except heater . 

OFF position turns off all pri-
mary power, except heater . 

LAMP switch 3 Left side of printer, above ON position lights the copy lamp. 
keyboard. 

OFF position extinguishes the 
copy lamp. 

SEND • REC-REC 1 9  Left side o f  keyboard cover . REC position allows only re-
switch ception, but not transmission; 

SEND• REC position allows both 
keyboard transmission, printer 
reception, and keying of a re-
mote radio transmitter. 

BREAK push 20 Left side of keyboard cover . Opens signal line; used to start 
button switch motors when turned off by STOP 

key or time delay lllechanism 
(AN/TGC - 14A (V)) .  
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Table 
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CONTROL 

FIGS key 

L TRS key 

LINE F E ED key 

CAR RET key 

BELL key 
( FIGS S )  

STOP key 
( FIGS H) 

REP key 

Fastener studs 

Alphanumeric 
keys 

Blank key 

Space bar 

Off- l ine carriage 
return button ( < ) 

Off- l ine letters 
button ( ,j. ) 

Off- line figures 
button ( f ) 

3- 2 

TM- 03 3 1 5- 1 5  TELETYPEWRITER SETS AN/TGC- 14 (V) 
ANTI AN; TGC- 1 4 A(V) - OPERATION 

TABLE 3- 1 .  OPERATOR 'S CONTHOLS (Cont) 

FIGt:RE 3 - 1 
LEGEND LOCATION Ft:NCTION 

1 8  Bottom row, extreme left- Shifts teletypewriter set to fig-
hand end of keyboard. ures condition, enabling punc-

tuation and other sym:Jols to  be 
t yped. 

1 4  Bottom row, third from Shifts teletypewriter set t o  let-
right- hand end of keyboard. ters condit ion, enabl ing all let-

ters to be typed. 

1 3 Bottom row ,  second from Moves paper up one or two l ine 
r ight- hand end of keyboard. spaces on paper feed rubber roll 

depending on posit ion of LINE 
FEED shift arm .  

1 1  M iddle row, extreme r ight- Returns print cylinder to extreme 
h and end of keyboard. left m argin of paper . 

1 7  M iddle row, sec ond from Rings the signal bell, if struck after 
left- hand end of  keyboard . FIGS key, not after LTRS key.  

1 5  M iddle row, fifth from r ight- In the AN/TGC- 14(V) ,  turns off 
hand end of keyboard. motor to  place m achine in stand-

by condition if struck after FIGS 
key,  not after LTRS key. 

NOTE 

The symbol is printed upon 
receipt of the figures H 
motor stop signal . 

1 0  Top row, extreme r ight- hand Repeats the last character or 
end of keyboard. function sent fr om the machine ,  

for as  long as  the key is de-
pressed .  

2 Both s ides of front cover . Loc ks front cover in place and 
secures tel etypewriter in case.  

Keyboard. Causes the printing of the letter , or 
s y mbol , as shown on the key top. 

1 2  Bottom row, extreme r ight- Transmits blank code �roup . 
hand end of keyboard. 

1 6  Bottom o f  keyboard. Causes print cylinder to  move 
to the right without printing. 

8 Top r ight side of front cover . Returns local teletypewriter set 
print cyl inder to extreme left 
m argin of paper . 

7 Top r ight s ide of fr ont Moves pr int cylinder of local 
cover .  t eletypewriter set  to  l etters 

position (will not oper ate unless 
an incom ing signal or signals are 
being received ) .  

6 Top r ight s ide of front Moves print cylinder of local 
cover .  teletypewriter set  to  fig·ures 

posit ion . 
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TABLE 3 - 1 .  OPEli.ATO�i: 1S  CONTfi.OLS (Cont . )  

FIGU .. \ E  3- 1 
CONTHOL LEGEND LOCATION FUNC TION 

Off- line line feed 5 Top right s ide of front Feeds copy paper on local rna-
button ( ) cover .  chine . 

Paper feed knob Under front cover . Rolls the paper through the 
paper feed rubber roll to 
facilitate paper installation. 

LINE F E ED shift 9 Under LIFT panel . In the left posit ion, causes the 
arm proper feed rubber roll to move 

one spac e ;  in the right position, 
causes the paper feed rubber roll 
to move two spaces .  

PAPER lock  pres- 9 Under LIFT panel . Releases pressure on copy paper 
sur e release lever when moved to the right ; grips 

paper firmly when moved to the 
left . 

KeyiJoard lock oar 2 1  Left s ide of keyboard. Unlocks keyboard to allow 
movement to e ither operate or 
stowage posit ion. 

Copy window 4 Levers are located at top Unlocks copy window. 
release  r ight and top left of  front 

cover . 

Time delay MOTOR Under front cover Enables or disables time delay 
STOP switch (AN/TGC- 14A(V )  only). motor stop feature. 

Step 2. Remove the service cable from the teletype
writer set by turning the connector-plug counterclock
wise and pulling straight out. 

Step 3.  Carefully slide the printer and electrical 
chassis out of the case and place the printer and elec 
trical chassis on a clean work surface. 

Step 4. Remove the paper,  if installed, and then 
lift the paper guide off the ribbon feed mechanism. 

NOTE 

If the printer is equipped with the quick re
moval ribbon feed assembly (identified by lock 
clips 2 0, figure 3- 2), the entire assembly may 
be removed by moving the clips to the right 
and carefully removing the plate and ribbon 
together. Do not remove the ribbon feed as
sembly to replace the ribbon. 

Step 5. Remove the old ribbon, if installed; retain 
the old spool. 

Step 6. Place the new ribbon and spool ( 17 ,  figure 
3 - 2 ) on post ( 1 8) ,  insuring that pin ( 19 )  engages the 
slot in the spool. 

Step 7 .  Thread the ribbon in front of left hand ten
sion control br<1 ke arm ( 16 ) ,  behind ribbon roller ( 1 5) ,  
and through the  fork of  left hand r ibbon reversing 
sensing arm ( 14 ) . 

step 8. Thread the ribbon around ribbon roller ( 13) ,  
around and outside ribbon guide roller ( 1 2) ,  and then 
through left hand ribbon vibrator guide ( 1 1 ) ,  by first 

ORIGINAL 

passing the ribbon down through the slit and then 
bringing it up behind the tab that points down. 

Step 9. Pass the ribbon across the front of the 
printer, engaging right hand ribbonvibrator guide ( 10) ,  
around the front of ribbon guide roller (9), and around 
and behind ribbon roller (8). 

Step 10. Engage the end of the r ibbon with ribbon 
spool ( 1 )  and wind the new ribbon onto the spool until 
reversing eyelet (5) is on the spool. 

Step 1 1 . Thread the ribbon through the fork of right 
hand ribbon reversing sensing arm (7 ) ,  around and 
behind ribbon roller (6), and in front of right hand ten
sion control brake arm (4) ;  then place r ibbon spool ( 1 )  
o n  post ( 2 )  with p i n  (3) ,  engaging the spool. 

CAUTION 

Insure that reversing eyelet (5) i s  past right 
hand ribbon reversing sensing arm (7 ) and on 
ribbon spool ( 1 ). If not, the ribbon will continue 
to feed. 

Step 1 2. Test the operation of the r ibbon feed mech
anism by starting the printer motor and then ac
tuating ribbon reversing sensing arm s  (7 and 14)  sev
eral times. 

If the ribbon feed assembly has been removed, re
place it  by engaging the rear of the plate with the two 
c lips on the printer; pull the bounce prevent lever up 
to prevent interference between the bounce prevent 
lever guide (on the ribbon feed assembly) and the 
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I R I BBON SPOOL 

2 .  POST 

3. P I N  
4.  R I GHT H AND TENS I ON 

CONTROL BRAKE ARM 
5. REVERSI NG EYELET 
6 .  R t  BBON ROLLER 

7. R I G H T  HAN D R I BBON 

REVERS I NG SENSING ARM 

8.  R I BBON ROLLER 

9. R I BBON GU I DE ROLLER 
10. R I GHT HAND R I BBON 

V I BR ATOR G U I D E 

I I . L E FT HAND RI BBON 

V I BRATOR GUI DE 

12 .  R I BBON GU I DE ROLLER 

1 3. R I BBON ROLLER 

14. LEFT HAND R I BBON 
REVERSI NG SENSI NG ARM 

1 5. R I BBON ROLLER 

1 6. LEFT HAN D  TENSION 

CONTROL BRAKE ARM 

1 7. R I BBON AND SPOOL 

18. POST 

1 9. P I N  
20. LOCK C L I PS 

Figure 3-2. Ribbon Threading Diagram 

bounce prevent lever spring. Engage lock clips (20, 
figure 3-2) by moving them to the left. 

Replace the paper guide by engaging the rear apron 
mounting pins and then snapping the front edge down 
and over the paper guide retaining pins located on the 
front of the printer. Install the paper as instructed in 
paragraph 3- 3c(3). 

(3) INSTALLATION OF PAPER. 
(a) TACTICAL CASE CY -2976A/PG. 

step 1. Remove the front cover by loosening the 
two fastener studs, pulling the top of the cover forward, 
and then lifting the entire cover up and away from the 
teletypewriter set. 

step 2. Remove the service cable from the teletype
writer set by turning the connector-plug a quarter turn 
counterclockwise and pulling straight out. 

step 3. Carefully slide the printer and electrical 
chassis out of the case and place the printer and elec
trical chassis on a clean work surface. 

step 4. Raise the two paper support and brake drum 
assembly lock levers (figure 2- 1) and lift the paper 
support and brake drum assembly out of the electrical 
chassis. 

step 5. Grasp knurled discs (3, figure 3-3) on both 
ends of the paper support and brake drum assembly 
and turn one end counterclockwise with respect to the 
other. 

step 6. Remove brake drum (2) from paper support 
shaft (1). 

3-4  

Figure 3- 3. Paper Spool Assembly 
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Step 7 .  Ins ert paper support shaft ( 1 )  through the 
core of paper supply roll (4) and then install brake 
drum ( 2 )  by turning knurled d i s c s  (3) clo c kwise w ith 
r e spect to each other. 

Step 8.  Ins ert the paper support and br ake drum 
ass embly into the paper spool iJ earinf); receptacles of 
the electrical chass i s  and then locl< into position by 
moving the paper support and br ake drum assembly 
loc k  leve rs back and down. 

Step 9. T hread the paper behind and over the dancer 
roll tube, and then over the paper guide. 

Step 1 0. Fold bac k app roximately three inches of 
the paper to prov ide a straight edge and then insert 
the paper ciOYdl and behind the r eturn cable and print 
cylinder. 

Step 1 1 . Gently press the paper down and against 
the paper feed rubber roll and pre ssure roll; then ro
tate the pap er feed knob (figure 2- 3) counterclockwise 
until the paper em erges at the top of the printer. 

Step 1 2. If the pap er is not straight i n  the printer,  
mov e the PAPER lock pressure re lease lev er to the 
right, align the edges, and then lo ck the pap er by mov 
i n g  the lever t o  the left. 

Step 1 3 . Align the electrical chassis sl'ide with the 
trac k in the case and carefully slide lhe electrical 
chassis back i nto the case. 

Step 14.  If lhe fr ont cover i s  to be reinstall ed, 
thr ead the paper through the paper opening. 

Step 1 5 .  In stall the front cov er 'Jy pre ssing the bot
tom of tl:e cov er into position lo lock the electr i cal 
chas s i s  in place and swinging the top of the c ov er into 
the clo sed p o s ition: then engage the two fastener studs 
by tur ning them c lockwise. 

Step 1 6 .  Install the service cable c onnector - plug 
in the r e c eptacle b y  aligning the key of the c onne ctor
p lug with the keyway of the rec eptac le, gently pushing 
in, and turning the connector - plug one - q uarter turn 
clockw i s e .  

(b) NON- T A CTICA L C A S E  CY- 2 9 7 7 /UG. 

NOT E  

T h e  following proc edure i s  app li cable only 
when ther e i s  sufficient clearance ov er the 
teletypewriter set to allow the case cover to 
be ope ned. 

Step 1.  Remov e the front cover by loosening the two 
fastener stud s, pulling the top of the cover for ward, 
and then lifting the entire c ov er up and away from the 
teletypewrit er set. 

Step 2. Dis conne ct the two captive fasteners on the 
hinged cov er by turning them counter clockw i s e  and lift 
the cover, being careful not to bend or chafe the ser
vice cable.  

Step 3. Perform steps 4 through 1 2  of paragraph 
3 - 3 c ( 3) .  

Step 4. Close the cover and e ngage the two faste ner 
studs by turning them clockwise. 

Step 5. Thr ead the pap er thr ougi1 the fr ont cover. 
Step e. Install the fr ont cov e r  by pressing the bot

tom i nto po sition to lock t he electr i cal chassis and 
swinging the top of ti1e cover into the closed pos ition: 
then en3age the two fastener studs by tur ning them 
clockwise. 

ORIGIN A L  

Step 7 .  If the paper i s  n o t  strai ght in t h e  printer, 
move the PAPER lock p r e s sure release lever to the 
right, align the edge s, and then loc k ti1e paper by mov 
ing the lever to the left. 

(c) NON- TA CTICA L CAS E  CY- 2 97 7 A / U G. 
Either pressur e - feed or sprocket-fe ed copy pap er 
may iJ e used with this case. To i nstall pressure- feed 
paper, r efer to paragraph 3 - 3 c ( 3 ) (b).  T o install 
sprocket-f eed paper, proceed a s  follow s :  

NOT E 

Check that spr ocket teeth (AB, f i gur e 5 - 3 4, 
Appendix) ar e installed in the paper feed rubber 
roll. If necessary, in stall the teeth u sing a 
0. 0 5 0 - inch hex wrench. 

Step 1. Remove the front cover by loo sening the two 
fastener stud s, pulling the top of the c ov er forward, 
and then lifti ng the cover up and away from the tele
lypewriter set.  

Step 2. Disconnect the two captive fastener s on the 
hi n6ed cover by turning them counter clockw i s e  and lift 
the cover, b e ing car eful not to bend or chafe the s e r 
vice cable. 

Step 3. Fill the fr ont paper receptacle (figure 3 - 4 ) 
with a supply of fan- fold paper, b eing car eful to po
s i tion it so that when pulled off to t he back, the master 
sheet fac es the bottom of the teletypewriter. 

FAN - FOLD PAPE7 

FRON T PAPER \ 
RECEPTACLE� L REAR PAPER 

RECE PTACLE 

Figure 3 - 4. Installation Diagram, 
Spr ocket- Feed Pap er 
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Step 4. Carefully tear off one corner or staple the 
front edge of the paper to facilitate installation into 
the equipment. 

Step 5. Grasp the end of the paper, be in;; careful 
to have the carbon paper fac ing in the correct direc
tion, and feed the paper thrOuf;h the slot in the rear of 
the hinged cover. 

Step 6. Draw the paper over the paper guide and 
out throuf;h the opening in the front of the case. 

Step 7. Move the PAPER lock pressure release 
lever to the right and feed the paper down between 
and behind the return cable and print cylinder. 

Step 8. Gently press the paper down and against 
the paper feed rubber roll and pressure roll; then ro
tate the paper feed knob counterclockwise until the 
paper emerges at the top of the printer. 

NOTE 

Insure that the sprocket teeth are properly 
engaged with the feed holes in the paper. Also 
make certain that the PAPER lock pressure 
release lever is in the RELEASE position. 

Step 9. Open the window on the front cover and 
thread the paper through the cover: install the front 
cover by pressing the bottom of the cover into posi
tion to lock the electrical c hassis in place and swing
ing the top of the cover into the closed position. 

Step 10. Engage the two fastener studs by turning 
them counterclockwise. 

Step 11. When operation l1as begur
i
, check that the 

copy paper feeds into the rear paper receptacle as 
shown in figure 3-4. 

(4) STARTING PROCEDURE. 
Step 1. Set the MOTOR switch to the ON position. 
Step 2. Set the SEND •REC-HE C switch to the SEND • 

REC position for half-duplex or full-duplex operation 
or in the REC position for receive operation only. 

Step 3. Set the LAMP sw itch to the ON position. 

NOTE 

To start the motor after it has been shut down 
by a motor stop or time delay function, check 
that the MOTOR switch is still in the ON posi
tion and then push the BREAK push button 
switch. 

(5 ) OPERATING PROCEDURE AND CHECKS. -
Perform the following operating checks prior to com
mencing operation: 

Step 1. Check that the end-of-line bell rings when 
the 65th character is printer : automatic line feed and 
carriage return occur after the 7 2nd character is 
printed: and carriage return occurs \vhen the car
riage return code impulse is received. 

Step 2. Observe the action of the ribbon while print
ing. The ribbon must be lifted each time an alpha. 
numeric character is printed. 

Step 3. Check the space bar, FIGS key, and LTRS 
key to see that they function properly. 

Step 4. Depress the FIGS key and then depress the 
A key. Observe that the hyphen (- ) prints. Depress 
the REP key and then depress the letters off- line button 
( � ) protruding through the front cover. The print cyl
inder should return to the letters position as indicated 
by a series of A's. 

3-6 

Step 5. Space the print cylinder toward the center 
of the page. Depress the carria12:e return off- line but 
ton ( ) protrudin�� through the front cover. The print 
cylinder should return to the left margin. 

Step 6. Depress the LTRS key and then depress the 
figures off-line button ( t )  protruding through the front 
cover. The print cylinder should return to the figures 
position. 

Step 7 .  Depress tlle line feed off-line button ( = )  
protruding through the front cover. The paper should 
continue to advance as long as the button is depressed. 

Step 8. Check the signal bell by depressing the 
FIGS key, then the S key: the signal bell should ring. 

Step 9. On the AN/TGC-14(V), check the motor 
stop function by depressing the FIGS key, then the H 
key: the motor should stop. If the printer is shut off 
during normal operation by use of the figures H motor 
stop, the action will be indicated by the =- symbol. Re
ceipt of the first transmitted signal or any break in 
the signal line will start the motors of all teletype 
writer sets in the circuit. On the AN/TGC-14A(V), 
check that the motor stops 90 seconds (45. 4G 0aud ) or 
60 seconds (7 5 baud) after the last mark- to - !')pace 
transition. If an AN/TGC- 14A (V) is on the line with 
an AN 1TGC-14(V) which sends a figures H function, 
the AN 1TGC- 14A(V) will print the � symbol, out will 
not stop until the required time delay has elapsed. 
Any other AN i TGC-14(V) sets on the line will print 
the :� symbol and then stop. 

Step 10. Push the BREAK push button switch: the 
motor should start. 

Step 11. Depress any of the alphanumeric keys and 
then depress the REP key. Maintain pressure on the 
repeat key and release the alphanumeric key and note 
that the character will continue to be typed llntil the 
REP key is released. 

Step 12. Commence sending or receiving opera
tions. 

Step 13. If the received message is garbled, per
form the applicable range calibration check as in
structed in paragraph 2- 8e. 

(6) STOPPING PROCEDURE. 
Step 1. During operation, a teletypewriter opera

tor at any sending station can stop the motors of all 
teletypewriter sets equ.i1Jped witi1 the figures H motor 
stop feature in the circuit by depressing the FIGS key, 
placing all machines in the figures position, and then 
the H key on standard communication keyboards. The 
motors of all teletypewriter sets in the c ircuit will oe 
stopped and the teletypewriter set will remain in stand
by condition. On teletypewriter sets equipped with the 
time delay motor stop feature, the motor will shut off 
90 seconds (45. 45 baud ) or 60 seconds (7 5 baud ) after 
the receipt of the last mark-to-space transition. 

Step 2. Stop the teletypewriter set and close it to 
traffic by setting the MOTOR and LAMP switches lo 
the OFF position. 

3 - 4 . SUMMARY OF OPERATING PROCEDURES. 

Refer to table 3-2 for a summary of the operatin� 
procedures. 

3-5. OPERATOR'S MAINTENANCE. 

The operator's maintenance consists of replacing 
ribbons, paper, fuses, and copy lamps. In addition, 
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the operator must check the range calibration and 
letter spacing as described in paragraph 3- 5b. None 
of these procedures requires special tools or test 
equipment. 

a. REPLACEMENT PROCEDURES. 
( 1 )  RIBBON RE PLACEMENT. - Replace the rib

bon, when r equired, as instructed in paragraph 3- 3c (2) .  
(2)  PAPER REPLACE ME NT. - Replace the paper 

when required , as instructed in paragraph 3- 3c (3) .  
(3)  FUSE RE PLACEMENT. - To replace a de

fective fuse, proceed as follows:  

NOTE 

Step 1 is applicable to Tactical Case CY - 2976A/ 
P G  only, and step 2 is applicable to Non-Tac
tical Case CY-2977 /UG or CY- 2977 A/U G  only. 

Step 1. Remove the printer and electrical chassis 
from the case as instructed in paragraph 2- 2b. 

Step 2. Loosen the two fastener studs on the top 
hinged cover of the case and then open and swing the 
hinged cover back. 

Step 3. Turn the fuse holder cap cpupterclockwise 
and remove it and the defective fuse. 

Step 4. Refer to the fuse data placard on the rear 
of the line sensor or on the cfiassis to determine the 
required size of the replacement fuse. 

Step 5. Insert the fuse into the holder and install 
the fuse holder cap by turning the cap clockwise. 

NOTE 

Step 6 applies  to Tactical Case CY - 2 976A/PG 
only and step 7 to Non- Tactical Case CY- 2977 
/UG or CY- 2977A/UG only. 

Step 6. Reinstall the printer and electrical chassis 
in the case ac cording to paragraph 2- 11 .  

Step 7.  Close the front cover and secure it by en
gaging the two fastener studs with a clockwise turn. 

(4) COPY LAMP RE PLACEMENT. 

CAUTION 

The electrical chassis is free to slide out of 
the case upon removal of the front cover. 

Step 1. Remove the front cover by loosening the two 
fastener studs, pulling the top toward the front, and 
then pulling the entire assembly up and away from 
case. 

Step 2. Depress the defective  copy lamp, turn 
counterclockwise, and then remove the lamp from the 
socket. 

Step 3. Insert a new lamp in the socket, depress, 
and then turn clockwise approximately a quarter turn. 

Step 4. Install the front cover by engaging the elec
trical chassis locking device, pressing down, pushing 
the top into position, and then engaging the two fastener 
studs with a clockwise quarter turn. 

b. OPE RATING CHE CKS AND ADJUSTMENTS. -
Operating checks and adjustments ar e those checks 
and adjustm ents which must be made during normal 
operations in order to maintain the efficiency of the 
teletypewriter set. 

( 1) RANGE CALIBRATION CHE CK AND ADJUST
ME NT. - Due to variations in signal line bias during 
the day, it may be necessary to check the range cali
bration several times. Check and, if necessary, ad
just the range according to paragraph 2- 8e. 

(2) LETTER SPACING CHE CK. - During daily 
operations, periodically check the spacing between 
letters or combinations of letters for variations. If 
letters close up, notify maintenance per sonnel and re
quest that corrective action be taken. 

c. PREVENTIVE MAINTENANCE .  - Refer to oper
ator ' s  checkoff list, paragraph 5 - 3a for preventive 
maintenance routine checks which may be used by the 
operator if an Organizational Maintenance Program 
is in effec t. 

TAB LE 3- 2. SUMMARY OF OPERATING PROCEDURES 

STE P NO. OPERATION 

1. Pr epare for operation. 

2. Position keyboard. 

3. Start equipment. 

4. Warm up equipment. 

5. Check operating adjustments. 

6. Select operating condition. 

ORIGINAL 

ACTION 

Ascertain that the equipment has been completely in
stalled and is ready for operation. 

Move keyboard lock bar to right and pull on sides of key
board until keyboard locks into position. 

Set MOTOR and LAMP switches to ON. 

Open case ventilation ports if temperature is 0° centi
grade ( +32° fahrenheit) or above. Close case ventilation 
ports if temperature is below 0° centigrade (+32° fahren
heit) .  As much as 40 minutes warm up time may be re
quired when ambient temperatures below 0° centigrade 
(+32° fahrenheit) are encountered. Heater will be  
activated whether MOTOR switch is ON or  OFF. 

Refer to paragraph 3- 5b for adj ustment procedures; 
perform adjustments, if required. 

Set SENDeREC- REC switch to proper position (up for 
both send and receive; down for receive only). 

3-7  



Table 
3-2 

ST EP NO. 

7 .  

8 .  

9 .  

10. 

1 1. 

TM- 033 1 5 - 1 5  TELETYPEWRITER SETS AN/TGC-'14 (V )  
AND AN/TGC- 14A (V ) - OPERATION 

TABLE 3-2. SUMMARY OF OP ERATING PROCEDURES (Cont) 

OP ERATION ACTION 

Perform following on- line 
(both send and receive) func -
tions as required: 

(a) Print digits and punctuation Depress FIGS key. 
marks when selected key is 
depressed. 

(b ) Print letters when selected Depress LTRS key. 
key is depressed. 

(c )  Advance paper. Depress LINE FEED key. 

(d) Return print cylinder to Depress CAR RET key. 
left side. 

(e)  Repeat last transmitted Depress REP key. 
character. 

(f) Obtain space between Depress space bar. 
character s. 

(g) Interrupt tran smission Push BREAK pushbutton switch. 
from remote station. 

(h ) Ring bell at both local and Depress FIGS key and then S key. 
remote stations. 

* (i )  Stop motor at both local Depress FIGS key and then H key. 
and remote stations. 

(j ) Restart motor at both local Push BREA K pushbutton switch. 
and remote stations. 

Perform following off- line 
(only local machine) functions, 
as required� 

(a) Provide shift to letter s on Depress off- line letters button ( � )  while receiving in-
local printer. telligence. (Off-line letters button will not operate 

unless intelligence is being received by printer. ) 

(b ) Provide shift to figures on Depress off- line figures button (j ). 
local printer. 

(c)  Provide carriage return on Depress off - line carriage return button ( ( ) . 

local printer. 

(d) Provide line feed. Depress off - line line feed button (=). 

Change line feed rate. Open LIFT panel and move LINE FEED shift arm to 
either single (six lines per inch) or double (three lines 
per inch) position, as required. 

Stop equipment. Set MOTOR and LAMP switches to OFF. 

Secure equipment. Move keyboard lock bar to right; push on sides of key-
board until it is recessed. Release lock lever and in-
sure that keyboard is  locked. 

*Only on AN/TGC- 14(V ) ;  on AN/TGC- 1 4A(V ), motor wi ll stop 90 seconds (45. 45 baud) or 60 seconds (7 5 baud) 
after last mark- to- space transition. 
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SECTION 4 

TROUBLE SHOOTING 

4 - 1 .  INTRODUCTION. 

This section contains instructions for trouble 
shooting the electrical and mechanical systems of 
T eletypewriter Sets AN/TGC - 14 {V)  and AN/ TGC -
14A{V ) .  T rouble- shooting procedures should be con
fined to that work which can be accomplished without 
complete disassembly, or with partial disassembly of 
the equipment, and not requiring the use of any tools 
or test equipment other than those found in the field 
maintenance shop. Instructions for maj or repairs, 
adj ustments,  disassembly procedures ,  and parts loca
t ion information are included in Section 5 .  

4 - 2 .  T EST EQUIPMENT AND SPECIAL TOOLS . 

The test equipment and special tools required for 
trouble shooting the teletypewriter sets are listed in 
table 4 - 1 {Appendix) . 

4 -3 .  LOGICAL TROUBLE SHOOTING . 

Due to the complex electro-mechanical nature of 
the teletypewriter sets ,  historical data based upon 
actual trouble shooting experience on operating instal
lations has been compiled into trouble- shooting tables 
which will enable the electronics technician to quickly 
and efficiently locate the cause of an equipment mal
function or performance deterioration. The first group 
of overall trouble - shooting tables will isolate the 
trouble to a particular component , incorrect adj ust
ment ,  or functional section; the second group of func 
tional section trouble- shooting tables will isolate the 
trouble to the defective component or incorrect ad
justment. 

The overall trouble- shooting tables  group the 
equipment as follows: Equipment Already In Use; 
Equipment of Unknown Condition; and Newly Installed 
Equipment . The technician chooses the category into 
which the defective equipment belongs ,  and follows the 
step-by- step procedures  of the applicable table. If 
the preliminary procedures as outlined do not isolate 
the malfunction, the technician is instructed to pro
ceed to the System Trouble-Shooting Chart. This 
chart lists the most often encountered symptoms of 
trouble, together with probable causes and corrective 
actions . 

The functional section trouble -shooting tables list 
the most often encountered symptoms , their probable 
causes, and corrective actions. The corrective actions 
provide detailed directions to perform certain adjust
ments, make voltage and continuity checks, check for 
obvious damage, or check for incorrect switch settings .  

To further assist in isolating malfunctions,  both 
overall and detailed functional descriptions are pro
vided, supported by functional block diagrams,  servic 
ing block diagrams, and simplified schematic diagrams. 

ORIGINAL 

Test points and significant waveforms are provided on 
the servicing block diagrams and parts location draw
ings for use with the functional section trouble- shooting 
tables.  

The most rapid method of correcting a malfunction 
and getting the equipment back into operation is to 
replace entire defective units (keyboard. line sensor, 
or signal line power supply) with known good replace
ment units and then to perform the trouble-shooting 
procedures on the defective unit. In this manner ,  the 
operating equipment will be subj ected to the minimum 
down time. 

CAUTION 

The electrical and mechanical systems of the 
teletypewriter set are delicate equipment and 
must be so treated. Many cases of equipment 
malfunction may be attributed to careless 
attempts at repair or adj ustment by mainte 
nance personnel. Caution must be exercised 
to prevent abuse to the various units .  

4-4 .  OVERALL FUNCTIONAL DESCRIPTION . 

a. OVERALL OPERATION. - Figure 4- 1 (Appendix) 
is a simplified block diagram showing the functional 
arrangement of the major assemblies of the teletype
writer set . Electrical chassis 1A 1 serves  to route 
the incoming and outgoing signals and to distribute 
primary power to the appropriate assemblies. The 
purpose of the alternating current signal line power 
supply is to furnish a direct- current signal line source 
with a floating ground. For the transmission of intel
ligence ,  keyboard 1A9 functions as a switching device 
for the output of the signal line power supply. This 
output may be of either positive or negative polarity , 
since the teletypewriter set is not polarity-sensitive . 
Depressing a key or the space bar establishes a 
mechanical code which is converted into a coded 
motion of pulsing contacts .  The output of these con
tacts is a coded pulse train which is routed through 
the electrical chassis to either the line sensor or to 
the send line . 

The coded pulse train shown in figure 4 - 2  repre
sents the letter D. This  letter has a signal code 
combination of space (no-current) pulses on start, 2 ,  
3 ,  and 5 and mark (cur rent) pulses  on 1 ,  4 ,  and stop . 
For further information on the signal code combina
tions , refer to figure 1 - 2 .  

Upon receipt of a s ignal, the line sensor functions 
as an electronic switch and switches the start pulse,  
the five intelligence pulses, and the stop pulse in 
sequence to a selector in printer 1A2 . The selector 
converts the electrical pulses into mechanical func
tions to operate a system of clutches on the printer 
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K E Y BOARD M A R K  __fLilJ S PACE 

i S TART I 2 3 4 5 S T O P  

S I GNAL L I N E  � L I N E  SE NSOR f-----+ P R I N T ER 
POWER SUPP LY 

Figure 4 - 2 .  Off -Line Local Mode , 
Functional Block Diagram 

main shaft . These clutche s operate cams and linkages 
to perform all mechanical and printing functions to 
reproduce the rec eived intelligence. 

When the pulse train ceases, a steady mark pulse 
will remain while the s ignal is applied to the equip
ment and the signal loop remains closed. Under this 
steady mark condition, the printer does not perfo rm 
any mechanical functions and operates in a closed 
condition. Howeve r,  if the signal loop is  opened and 
a steady space condition exists, the printer will run 
open and will appear to be performing, except for 
pr inting and non-advanc ing. 

The following paragraphs describe the overall 
operation of the teletypewriter sets in each of three 
modes of operation. 

b. OFF LINE LOCAL MOD E .  - In off line local 
mode (figure 4-2 ) ,  the teletypewriter set functions as 

I 

I 
I 

I 
I 

! I 

L O C A L  T E L E T Y P E WR I T E R  S E T  

( L I N E  B AT T E R Y  S U P P L I E D  I N T E R N A L L Y )  - -

S I G NAL L I N E r--------.. K E Y BOARD 
POWER S U PPLY 

P R I N T E R  

L I N E  S E N S OR 

- - ----- --

S I G N A L 

I 

I 

an electric typewriter and requires no connection to 
external equipment. The signal line power supply , 
keyboard, and line sensor of the local machine are 
connected in series to form a closed signal loop. The 
signal line power supply furnishes direct current for 
the signal loop . 

c. HALF-DUPLEX MODE (SIMPLEX ) .  - In half
duplex mode (figure 4 -3) ,  the functional units of both 
sending and receiving teletypewriter sets are all con
nected in series . The same signal loop is used for 
both machines,  making it impossible to send and receive 
simultaneously . Figure 4-3  shows only two machines,  
but additional teletypewriter sets may be connected 
into the signal loop provided line current requirements 
do not exceed the capabilities of the signal line power 
supply. 

When the local operator is sending, direct current 
flows through the signal loop which includes the input 
resistanc e of the remote line sensor, the closed and 
inactive remote keyboard pulsing contacts,  the local 
line sensor ,  and the signal line power supply . Both 
the local and remote printe rs will pr int a copy of the 
message .  A similar signal loop is followed when the 
remote operator is sending . Each keyboard has a 
BREAK switch connected in series with the signal 
loop. This switch is normally used to signal the re
mote operator to  stop sending . If the BREAK switch 
is used, the signal loop will be opened. Both machines 
will then run open, as indicated by an interruption in 
printed copy . In addition to the BREAK switch, each 
keyboard has a SENDeREC -REC switch.  With the 
switch in the SEND•REC position, the keyboard pulsing 
contacts are connected in series with the signal loop 
and permit either sending or receiving . With the 

L I N E 

I 

I 

R E M OT E T E L E T Y P E W R I T E R  S E T  

( L I N E  BAT T E R Y  SUP P L I E D  E X T E R N A L LY )  --

L I N E SE N SO R  ____. K E Y  BOARD 

' 

P R I N T E R  

S I G N A L  L I N E  

- -

Figure 4 -3 .  Half-Duplex Mode, Functional Block Diagram 
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switch in the REC position, the keyboard pulsing con
tacts and the BR EAK switch function are both shorted 
out, resulting in a closed signal loop. Under this con 
dition, the teletypewriter set will function as a receive
only printer .  

d .  FULL-DUPLEX MODE . - Full-duplex mode oper
ation (figure 4-4)  requires  two separate signal loops 
and permits simultaneous sending and receiving. Since 
each keyboard is operated independently of its printer, 
no home copy of the message is available. 

4 - 5 .  OVERALL TROUBLE SHOOTING. 

WARNING 

Voltages dangerous to life exist in the teletype
writer set. Use extreme caution when servicing 
this equipment. 

a.  GENERAL. - The teletypewriter sets considered 
in this section have been grouped as follows: Equip
ment Already In Use; Equipment of Unknown Condition; 
and Newly Installed Equipment. 

( 1 )  EQUIPMENT ALREADY IN USE . - Equipment 
already in use comprises equipment that has pr eviously 
performed satisfactorily and is now malfunctioning. 
Refer to table 4 - 2  (Appendix) for preliminary checks 
and trouble-shooting instructions. 

(2 )  EQUIPMENT OF UNKNOWN CONDITION . -
Equipment of unknown condition is not usable due to 
an undeter mined fault. Refer to table 4 -3 (Appendix) 
for the trouble-shooting procedure.  

(3 ) NEWLY INSTALLED EQUIPMENT . - Newly 
installed equipment comprises equipment which has 
been installed but never operated. Perform all tests 

LOCAL TELETYPEWRI TER SET - -

SIGNAL LINE � KEY BOARD 
POWER SUPPLY 

,. 

I 
SIGNAL L I NE 

PR INT E R  L I NE SENSOR 

[_ 

and adjustments in Section 2 and then proceed with the 
trouble-shooting procedure in table 4-4 (Appendix) .  

b. TEST SETUP AND PRELIMINARY CHECKS . -
Operate the machine by hand through any �ingle opera
tion. Check for broken or binding parts .  If trouble is 
not apparent, proc eed as follows: 

Step 1. Patch the equipment for off line local mode 
(paragraph 2-9a( 1 ) ) .  

CAUTION 

Do not connect the equipment to the primary 
power sour ce without fir st determining that 
the teletypewriter set is compatible with the 
power source. Refer to paragraph 2 - 5a for 
verification instructions. 

Step 2. Connect the service cable to the electrical 
chassis receptacle and to the primary power source 
(paragraph 2 -8b) . 

Step 3 .  Connect a jumper wire across the REC 
(red) binding posts on the service cable j unction box . 

Step 4. Connect Multimeter AN/ PSM ... 4 (connected 
to read approximately 60 milliamperes),  or equivalent, 
across the SEND (black) binding posts on the service 
cable junction box. 

CAUTION 

Do not slide the keyboard in or out while the 
motor is running or while the MOTOR STOP 
switch (AN/TGC - 14A(V)) is in the ENABLE 
position. Movement of the keyboard at the se 
times will cause serious damage to the equip
ment . 

RE MOTE TELE TYPEWRITER SET - -

SIGNAL 
L INE 

I 

S IGNAL 
L I NE 

L INE SE NSOR _.,. 

KEYBOARD 

S IGNAL L I NE 

PR I N T E R  

SIGNAL L INE 
POWER SUPPLY 

F igure 4-4 .  Full-Duplex Mode, Functional Block Diagram 

ORIGINAL 4 -3 



Paragraph 
4 - 5b 

TM-033 1 5 - 1 5  T ELETYPEWRITER SETS AN/TGC - 14(V)  
AND AN/TGC - 14A(V) - TROUBLE SHOOTING 

Step 5, Set the SEND•REC -REC switch to the 
S END•REC position; pull the keyboard out to the 
operating position. 

Step 6 .  Set MOTOR and LAMP switches to ON 
position and check that multimeter reads in proper 
direction; if reading is reversed, reverse the test 
leads on the SEND (black) binding post s .  Observe that 
copy lamps glow and motor runs; if either or both fail 
to energize, refer to table 4-4 (Appendix) for trouble
shooting instructions .  

Step 7 .  Using a small screwdriver, turn the LINE 
ADJUST control (figure 2- 1 )  for a reading of 60 milli 
amperes on Multimeter AN/PSM-4.  If reading cannot 
be obtained, refer to table 4-4 (Appendix) for trouble 
shooting instructions .  

I f  the machine runs open or closed, recheck connec 
tions o n  the j unction box and patch cords. I f  trouble 
persists, perform the following checks to determine 
whether the trouble i s  mechanical or e lectrical: 

Step 1. Set the SENDeREC -REC switch to the REC 
position. If the machine runs closed, trouble is in the 
keyboard (table 4 - 5 ,  Appendix). If the machine runs 
open, deenergize the equipment and remove the key
board. 

Step 2. Disconnect the motor connector and de
pre ss the line shorting contacts while observing the 
motion of the armatures on the magnetic se lector . If 
the armatures do not move, check for any me chanical 
blocking or binding. If the re are no mechanical de
fects, the trouble is electr ical; refer to table 4-4 
(Appendix) for further instruction s. 

A trouble - shooting flow chart (figure 4-5,  Appendix) 
is provided for quickly isolating troubles in a syste
matic manner.  Choose one of the symptoms in the top 
row and follow the indicated procedure. If trouble 
persists, refer to table 4 -4 (Appendix) for further 
procedures. 

c. SYSTEM TROUBLE-SHOOTING PROC EDURE. -
Table 4-4 (Appendix) provides the trouble- shooting 
procedure for isolating the particular functional sec
tion (send, receive, or power supply and distribution) 
at fault. Refer to figure 4-6  (Appendix) fo r the primary 
power distribution diagram. Refer to Section 5 or the 
Appendix for overall wiring, sche matic, and block dia
grams; for removal, disassembly, adj ustment, or re
asse mbly procedur es; and for parts location infor
mation. 

4-6 .  FUNCTIONAL SE CTION TROU BLE SHOOTING . 

The teletypewriter sets consist of three  functional 
sections as follows: send; receive; and power supply 
and distribution. The theory of operation for each 
functional section will be provided, followed by a de
tailed trouble - shooting procedure .  

a .  PRELIMINARY PROC EDURES . 
Step 1 .  Perform any applicable preliminary checks 

in table 4-2  (Appendix) . 
Step 2. Refer to Section 5 for any required removal, 

disassembly, adjustment, or reassembly procedures 
and for parts location information. 

b.  T EST SETUP. 
Step 1 .  Patch the equipment for off line local mode 

(paragraph 2 - 9a( 1 )) .  
Step 2 .  Connect the service cable to the electrical 

chas sis receptacle and to the primary power source 
(paragraph 2 -8b) . 
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Step 3 .  Connect a jumper wire across  the REC 
(red) binding posts on the servic e cable j unction box. 

Step 4. Connect Multimeter AN/ PSM-4 (set for 60 
milliamperes) ,  or equivalent, across the SEND (black) 
binding posts on the service cable j unction box. 

Step 5. Set the SENDeREC -REC switch to the 
SENDeREC position.  

Step 6 .  Pull the keyboard out to the operating 
position. 

Step 7. Set the MOTOR switch to the ON position 
and check for reading on multimeter of approximately 
60 milliamperes.  If meter does not read in correct 
direction, rever se the connections to the SEND (black) 
binding posts. 

c .  TEST POINTS. - Test points for use in signal 
tracing and voltage and continuity tests are shown on 
the trouble- shooting tables and illustrations. The test 
points are divided into three categories: major , sec
ondary, and minor . 

Maj or test points for isolating the cause of a mal
function to a functional se ction are identified by an 
encir cled Arabic number enclosed in a star; for ex
ample, maj or test point 1 is shown as 

Secondary test points for isolating the cause of a 
malfunction to a specific cir cuit are identified by an 
encircled capital letter; for example, secondary test 
point A is shown as 

0 
Minor test points for isolating the cause of a mal

function to a specific part are identified by an en
circled capital letter and a subscript Arabic numeral; 
for example , minor test point A 1 is shown as 

4 - 7 .  SEND FUNCTIONAL SECTION TROUBLE 
SHOOTING. 

The send functional section consists basically of 
keyboard 1A9 and its associated circuit. 

a. THEORY OF OPERATION. 
( 1 )  MECHANICAL FUNCTIONS.  - Keyboard 1A9 

(figure 4-7 ,  Appendix) con sists of a keyboard drive 
gear (coupled to the printer motor), a drive shaft 
which rotates continuously as long as the motive power 
is applied, a clutch mechanism coupled to a set of five 
code pulsing cams,  code pulsing contacts, and a set of 
five code bar s which set up the mechanical code ap
propriate to the selected character or function. 

The clutch , which is mounted on the drive shaft 
(figure 4 - 7 ,  Appendix), consists of two housings ,  a 
cage, four rollers, four bias compression springs, 
and two spacers.  The housings and the cage are con
nected by four rivets and two spacers so that the 
housings are rigidly connected and the cage is free to 
rotate approximately 20 degrees around the drive 
shaft in relation to the housings . Bias compression 
springs (between the cage and the spacers separating 
the housings) bias the housings in the dir ection of 
clutch travel. The four rollers pass through the four 
slots in the cage and both housings .  The slots in the 
cage fit snugly around the rollers and per mit the 
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rollers to travel the length o f  the slots . The ends of 
the slots in the housings contain c lose-fitting sloped 
surfaces  which, when the c lutch is  engaged, restrict 
the motion of the rollers in such a manner as to force  
the  rollers against the drive shaft. 

When the c lutch release finger disengages the stop 
tab on the cage, the cage is moved forward by the bias 
compression springs .  This motion cams the roller s 
down on the drive shaft and the c lutch rotates with the 
drive shaft . This initial camming action is reinforced 
by the j amming action exerted on the rollers by the 
sloped surfac es in the housing slots .  The clutch will 
rotate 180 degrees until one of the cage stop tabs 
engages  the c lutch release finger . At this point , the 
forward motion of the cage will be stopped and the 
camming and j amming action of the rollers against 
the drive shaft will cease, resulting in the clutch being 
disengaged. 

At the instant the cage is halted by the clutch release 
finger , the bias compression springs will tend to push 
the housings backward, thus reestablishing the cam
ming effect. If  unrestrained, this backward motion 
will result in the clutch chattering. Consequently , 
backstops are provided to prevent any backward motion 
of the clutch. 

Depressing a keyboard key or space bar moves the 
five separate code bar s (figure 4-7 ,  Appendix) accord
ing to the alignment of a particular set of Baudot- code 
slots into which the key drops and moves the c lutch 
release bail downward. As the clutch release bail 
moves ,  it pulls the cam follower clutch release toward 
the front of the keyboard.  The clutch release finger, 
which is  engaged with the cutout in the cam follower 
c lutch r elease, is then moved away from the stop tab 
on the cage,  allowing the c lutch to become engaged 
and to begin rotating the pulsing cam nest. The c lutch 
release cam rotates and raises the cam follower c lutch 
release. This movement pulls the clutch release heli
cal spring connected between the cam follower c lutch 
release and the clutch release finger , thereby holding 
the c lutch release finger c lose to the surface of the 
cage as the cage rotates .  

During this time, motive power is also applied to 
the five code pulsing cams, the start- stop cam, and 
the master pulsing cam . The first motion of the cams 
releases the keyboard code bar prevent lever,  which 
falls into one of two adj acent s lots in each code bar, 
locking the code bars in place during the character or 
function generating cycle .  The five -level code set up 
by the code bars is  converted into a pulse train by 
five code pulsing cams, five pulsing fingers ,  five sets 
of code pulsing contacts , and the master pulsing con
tacts .  The start- stop cam (actuating another set of 
pulsing contacts through the master pulsing cam fol
lower) signals the beginning and end of the character 
transmitting cycle .  

The code pulsing contacts are connected in series 
with the signal loop through the master pulsing con
tacts and the slip connector contact. When the start
stop pulsing finger moves downward, the associated 
start - stop pulsing contacts are c losed resulting in a 
steady mark condition . Rotation of the start - stop cam 
at the beginning of the character cycle causes the 
start-stop pulsing finger to open the code pulsing con
tacts and transmit a start or space pulse. Rotation of 
the five code pulsing cams acts on the associated 
pulsing fingers which actuate the five code pulsing 
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contacts . Some of the code bars extend under the 
pulsing finger extensions and may stop the extension 
from dropping, depending upon the positioning of a 
code bar under the pulsing finger . When a code bar 
does not restrict the downward motion of a pulsing 
finger,  the associated set of code pulsing contacts is 
closed and transmits a mark pulse. The blocking of 
a pulsing finger by a code bar holds the set of code 
pulsing contacts open, causing a space pulse to be 
transmitted. The pulsing finger normally holds the 
pulsing contacts open except when the pulsing finger 
drops into the cam for a mark pulse .  

Under normal conditions, the six sets o f  code puls
ing contacts (start-stop pulses and five intelligence 
pulses) would require careful adj ustment as the result 
of switching high signal- line current. To remedy this,  
a set of master pulsing contacts is provided. These 
contacts comprise a single-pole, double-throw switch 
which is  alternately switched from the upper to the 
lower spring leaf contacts by the master pulsing cam 
follower and master pulsing cam. When the switch is 
in the upper position, the code pulsing contacts used 
for trans mitting the start- stop, 2, and 4 ·pulses are 
connected in the circuit; in the lower switch position, 
the pulsing contacts used for transmitting pulses  1, 3 ,  
and 5 are switched into the cir cuit. The gap through 
which the master pulsing contacts oscillate is adjusted 
to obtain the effect of simultaneously switching one 
circuit out and the other circuit in. In this manner , 
the six individual code pulsing contacts handle a mini 
mum amount of current with the master pulsing con
tacts switching the greater amount, since the six 
individual pulse contacts close early and open late. 
The effect of this arrangement is  to have six code 
pulsing contacts determine the presence or absence 
of a code pulse while the master pulsing contacts 
osci llate between the start-stop, 2,  and 4 circuit and 
the 1, 3, and 5 cir cuit, accurately timing the duration 
of pulses in each circuit . 

As the 180 degrees of clutch rotation ends, the key
board code bar prevent lever is ] '1oved out of the code 
bar slots by the clutch release cam and the c lutch is 
disengaged by the stop tab on the cage engaging the 
clutch release finger . If the REP ( repeat) key is de
pressed, the c lutch release finger will be held back 
from engaging the cage by the action of the repeat key 
shaft . As a result, the c lutch will remain engaged and 
apply motive power to the code pulsing cams,  retrans
mitting the last code combination set up on the code 
bars .  This cycle will be repeated continuously as long 
as the repeat key is held down. 

(2) ELECTRICAL FUNCTIONS. - The keyboard 
circuit (figure 4-8 )  is shown with filter FL 1 separated 
into two filter sections .  In addition, the keyboard slip 
connector contact and the electrical chassis- mounted 
contact block are also shown separated . The keyboard 
slip connector contact and the connector block are so 
constructed as to close the signal loop when the key
board is not in the operating position, thus preventing 
the loop from remaining open. 

In this circuit, the signal loop is completed from 
the negative side of the signal line power supply, 
through the contact block, keyboard slip connector 
contact, filter F L 1 -A,  master pulsing contacts S 1 ,  
code pulsing contacts S 2 ,  BREAK switch S4 , filter 
F L 1 - B, keyboard slip connector contact, contact block, 
and through the input resistance of the line or load 
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Figure 4 - 8 .  Keyboard 1A9, Simplified Schematic Diagram 

device back to the signal line power supply . Although 
the signal line power supply is connected as shown for 
developing a current that flows in the direction shown, 
it may be connected so that current flows in the oppo
site direction, dependent upon the option patching 
arrangement. 

The filter is used to suppress arcing across the 
switching contacts and to minimize interference with 
nearby radio equipment. The master pulsing contacts 
are used to switch current between the set of pulsing 
contacts that develops start-stop, 2, and 4 pulses, and 
the set of contacts for 1, 3, and 5 pulses.  The BREAK 
switch is connected in series with the switching circuit 
and if depressed will open the signal loop, interrupting 
transmission. The SEND•REC -REC switch is con
nected across the master pulsing contacts,  code puls
ing contacts , and the BREAK switch. When this switch 
is in the SEND•REC position, the operator may either 
send or receive, since the code pulsing contacts are 
in the circuit to be used as required. In the REC 
position, the pulsing contacts and the BREAK switch 
are shorted out, resulting in a closed signal loop, 
effectively shorting out the output of the keyboard. 

b.  TROUBLE-SHOOTING PROCEDURE . - Refer to 
table 4 - 5  (Appendix) or figure 4 - 5  (Appendix) for the 
trouble-shooting procedure and to figure 4-9 (Appen
dix) for the location of test points for the keyboard. 
When making continuity checks on the keyboard, turn 
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the equipment off and remove the keyboard. Rotate 
the keyboard drive gear by pulling the top of the gear 
toward the front of the keyboard until the clutch is in 
the stop position. Make certain that the SEND•REC 
REC switch i s  in the SEND•REC position. Connect 
Multimeter AN/PSM-4,  set for direct-current resist
ance, across the test points as indicated in table 4 - 5  (Appendix) . 

NOTE 

If an AN/TGC - 14 (V) equipment which is patched 
for internal battery is connected to a signal 
line supplying signal-line power, the capacitors 
in filter FL1 will be damaged. Check filter 
FL1 as described in Symptom 1. Similarly, an 
open line will occur with an AN/TGC - 14A (V) 
equipment if the battery poles are crossed. 

4 -8 .  RECEIVE FUNCTIONAL SECTION TROUBLE 
SHOOTING. 

The receive functional section (figure 4 - 1 , Appendix) 
contains line sensor 1A3 , printer 1A2 , and their asso
ciated circuits. 

a. LINE SENSOR THEORY OF OPERATION. - The 
line sensor comprises a direct-coupled, transistorized 
electronic switch and uses an internal power supply 
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identical in all respec;ts to the cir cuit described in 
paragraph 4-9a for signal line power supply 1A4 . The 
line sensor is of the printed-circuit type. 

(1) BLOCK DIAGRAM DISCUSSION. - The line 
sensor (figure 4- 10) consists of a semiconductor diode 
bridge to orient the polarity of the signal to a transis
to r functioning as a switch, a space coil power ampli
fier transistor to energize the space solenoid coils on 
the selector , and a mark coil power amplifier transistor 
to energize the mark solenoid coils on the selector 
and to act as a holding circuit for the figures H or time 
delay motor stop functions .  

The semiconductor diode bridge receives direct
current pulses (either positive or negative polarity) 
from a signal source connected in the signal loop. 
The bridge orients the pulse polarity such that only 
negative pulses appear at the base of a PNP transistor 
functioning as a switch to control cur rent to the space 
and mark power amplifier transistors. During a 
spacing condition (absence of a signal), the space coil 
transistor conducts and energizes the selector space 
coils in the printer; during a marking condition (pres
ence of signal), the mark coil transistor conducts and 
energizes the selector mark coils. (The selector is 
mounted on the printer and has the function of con
verting the control current into the mechanical motions 
required for selecting various printing functions . )  The 
mark transistor also sets up a holding circuit for a 
relay when the STOP key is depressed on AN/TGC -
14(V) equipment or when the time delay motor stop 
mechanism is energized on AN/TGC - 14A(V) equip
ment. 

(2) SIMPLI FIED SC HEMATIC DIAGRAM DISCUS
SION. - Figure 4 - 1 1  illustrates the line sensor circuit 
condition when receiving the letter R. The letter R 
pulse train consists of spacing pulses (absence of 
signal and no current) on start, 1, 3 ,  and 5 and mark
ing pulses (presence of signal and cur rent ) on 2, 4 ,  
and stop. 

D-C PUL S ES 
F R O M  

SIGNAL SOURCE 

D I O D E  BRI DGE 
S IG N A L  POLARITY 

S E L ECTOR 
___.. 

Current flow from the signal line power supply is 
through diode CR3 , through the emitter and base cir 
cuit of transistor Q 1 ,  through diode CR2, and through 
the keyboard back to the negative side of the power 
supply. Diodes CR1 and CR4 present an open circuit 
to current flow . If the signal polarity is reversed 
(positive mark pulses) ,  current will flow through the 
keyboard and diode CR1 ,  through the emitter and base 
cir cuit of transistor Q 1 ,  and through diode CR4 back 
to the signal line power supply . 

The base input circuit of transistor Q 1 contains a 
high-low range strip which can be positioned to shunt 
either 100-ohm resistor R1 across the input circuit 
for the 20- to SO-milliampere input current range or 
5600-ohm resistor R2 for the 1- to 5 -milliampere 
range. Resistor s R1 and R2 shunt portions of the sig
nal current, thereby reducing the input resistance of 
the circuit . When the strip is positioned for the high 
range (20 to 80 milliamperes) , the line sensor has an 
input resistance of approximately 12 5 ohms at 60 
milliamperes. When the strip is positioned for the 
low range (1 to 5 milliamperes) ,  the input resistance 
is approximately 2500 ohms at 5 milliamperes. (This 
strip is accessible when the line sensor metal cover 
is removed. )  To avoid transistor damage through 
application of excessive signal cur rent, zener diode 
CR5 will effectively shunt any excessive signal cur
rent and voltage level above 12  volts.  In  addition, this 
zener diode protects transistor Q 1 against any tran
sients or spikes caused by radio or other interference. 

After the input signal is attenuated. it is applied as 
forward base bias to transistor Q l .  The collector of 
this transistor is coupled to the base of power ampli
fier Q3 through resistor R5.  The emitter is directly 
coupled to the base of power amplifier Q2. The base 
of transistor Q1  normally is held at cutoff by the posi
tive voltage (reverse bias) received through resistor 
R3 and the attenuator network . With a mark signal 
applied (negative pulse) ,  the negative signal current 

� 
TRANSISTOR 
S W ITCHING 
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Figure 4 - 10.  Line Sensor 1A3 , Functional Block Diagram 
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Figure 4 - 1 1 .  Line Sensor 1A3 , Simplified Schematic Diagram 

is sufficient to drive the transistor into saturation. 
The large collector current flowing through re sistor 
R4 causes the negative voltage at the junction of re
sistors R4 and R5 to dec rease (become more positive) ,  
resulting in a more positive voltage applied to the 
base of power amplifier Q 3 .  Since this voltage is ap 
plied as reverse base bias, power amplifier Q3 ,  which 
is normally held near cutoff by reverse base bias 
through resistor R8, will be cut off . The large current 
flowing through the emitter of conducting transistor 
Q1  develops a negative pulse across resistor R6, which 
causes current to flow in the base of power amplifier 
Q2 .  Power amplifier Q2, which is normally cut off by 
reverse base bias through resistors R6 and R9, is 
driven into saturation and energizes the mark coils 
of the selector fo r every mark signal of the input pulse 
train . When receiving the letter R, the mark coils will 
be energized on marking pulses 2, 4, and stop. 

When space pulses are present, no input signal ex
ists; this condition is the same as opening the signal 
loop, Consequently, no input signal is applied to the 
line sensor and transistor Ql is cut off by the combi
nation of reverse base bias and the high emitter bias 
through resistor R9 . As a result ,  the collector of 
transistor Q 1  approaches the negative supply voltage 
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level of approximately - 26 volts. This negative voltage 
causes current to flow in the base of power amplifier 
Q3 and drives it into saturation, energizing the selec 
tor space coils . When rece iving the letter R, the 
space coils will be energized on start, 1, 3 ,  and 5 
pulses. During a space condition, power amplifier Q2 
is cut off  by reverse base bias resistors R6, R7, and 
R9 . Zener diodes CR6 and CR7 prevent inductively 
produced pulses exceeding a level of -25  volts from 
appearing on the collectors of power amplifiers Q2 
and Q3 . 

(3 ) LINE SENSOR MOTOR STOP FUNC TION. -
Power amplifier Q2 (figure 4 - 12 )  is used to set up a 
relay-holding circuit when the motor stop function is 
used. During normal teletypewriter set operation, the 
printer motor supplies motive power to the printer 
and keyboard and runs continuously.  If standby opera
tion is required, the printer . motor may be made inop
erative until either the remote or local keyboard 
operator presses the BREAK switch. 

Stopping the printer motor is accomplished in the 
AN/TGC - 14(V) equipment by first striking the F1GS 
key and then the STOP key . In the AN/TGC - 1 4A(V) 
equipment, the printer motor will  automatically stop 
either 60 seconds (75 baud) or 90 seconds (45 .45  baud) 
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Figure 4 - 1 2 .  Line Sensor 1A3 , Motor Stop Function, Simplified Schematic Diagram 

after the receipt of the last mark-to- space transition. 
(For detailed descriptions of the motor stop functions, 
refer to paragraphs 4 -8c (7 )  and 4 -8c (8 ) . )  Either of 
these actions c loses motor stop switch 1A2A 1S 1 and 
energizes motor stop relay 1 A 1K l .  Ene rgizing this 
relay c loses relay contacts 2 and 7 and opens contacts 
3 and 5,  removing primary power from the printer 
motor . However , motor stop switch 1A2A 1S 1 remains 
closed momentarily and another method must be used 
to hold the motor stop relay energized . This holding 
circuit is accomplished through the conduction of 
mark power amplifier Q2 during a steady marking 
condition or on a stop pulse .  When mark pulses occur, 
power amplifier Q2 conducts to energize the mark 
coils on the selector and to provide a voltage source 
which keeps the motor stop relay energized after the 
motor stop switch opens. Assuming that motor stop 
switch 1A2A 1 S 1  has opened, removing voltage from 
one side of relay coil 1A 1K1 ,  the relay is  held ener 
gized by the circuit which is completed from negative 
26 volts through the relay coil, holding contacts ,  power 
amplifier Q2 ,  resistors R7 and R9 ,  and positive 26 
volts. The collector of power amplifier Q2 draws cur 
rent through two circuits in parallel; one circuit 
includes the relay coil and holding contacts ,  and the 
other c ircuit includes 1A 1R3 , the mark coils , and 
diode C R8 .  

A t  the instant a start pulse appears (first break in 
the signal loop) ,  power amplifier Q2 cuts off and the 
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holding circuit is broken . Motor stop relay 1A 1K2 is 
deenergized, c losing contacts 3 and 5 to apply primary 
power to the printer motor . 

b. LINE SENSOR TROUBLE -SHOOTING PROC E 
DURE . - Refer t o  table 4 - 6  (Appendix) o r  figure 4 - 5  
(Appendix) for the trouble - shooting procedures for 
line sensor 1A3 . Refer to figure 4 - 13 (Appendix) for 
the location of test points and to table 4 - 1 1  (Appendix) 
for correct voltage measurements under various con
ditions. Use Multimeter AN/ PSM-4  for voltage and 
resistance checks . Unless  otherwise specified , con
nect the negative lead to +26 volts direct-current 
common when making direct-current voltage readings .  

The line sensor in  the teletypewriter set utilizes 
printed circuit boards . These boards require more 
care during maintenance proc edures than convention
ally wired circuits in order to avoid damaging the 
cir cuit board or print ed wiring . Voltage and resist 
ance measurements may be made from either the 
component or wiring side of the board by use of a 
needle point probe for penetrating the preservative 
coating . 

c .  PRINTER THEORY OF OPERATION . - A selector 
incorporated in the printer receives direct- cur rent 
impulses from the line sensor (space and mark pulses) 
and converts these pulses into the mechanical motions 
required to couple various c lutches to a continuously 
rotating main shaft. The selector start s the character 
printing cycle and all other functions with the start 

4 - 9  



Paragraph 
4 -8c 

TM-033 1 5 - 15  TELETYPEWRITER SETS AN/TGC - 14(V) 
AND AN/TGC - 14A(V ) - TROUBLE SHOOTING 

pulse and then translate s each of the five intelligence 
pulses to start all mechanical functions in the pr inter . 
Upon reception of a stop pulse, the selector stops the 
function or character .  Figure 4- 14 (Appendix) pro
vides a general concept of how all mechanical func 
tions in the printer ar e selected. These functions will 
first be discussed on a block diagram basis ,  and then 
each functional system will be separately described 
in detail. 

( 1 )  BLOCK DIAGRAM DISCUSSION. (See figure 
4- 14, Appendix. ) - The selector first receives a dir ect
current impulse representing start (space ). This pulse 
energizes a set of solenoid coils which attracts an 
armature in such a manner that the start clutch release 
arm releases the start clutch mounted on the printer 
main shaft . The main shaft consists of two sections;  
a selector main shaft and a function main shaft. The 
two shaft sections are coupled and rotate as one shaft. 
All mechanical functions begin on the selector main 
shaft. When released by the start c lutch release ar m, 
the start clutch engages the selector main shaft for 
180 degrees rotation . The clutch disengages the 
selector main shaft whe n the cage stop tab is blocked 
by the start clutch release latch. With a steady mark 
signal ( stop pulse) ,  operation of the start clutch release 
arm is blocked by the selector armature and the start 
clutch is held stationary by the start clutch release 
latch. Release time of the start clutch and subsequent 
sampling of the intelligenc e pulse is manually con
trolled by a range dial geared to the start clutch. The 
start clutch is also gear - coupled to a timing cam shaft 
assembly which times the selector clutch release func
tions in relation to the pulse train , A set of timing 
cams on the timing cam shaft times the operation of 
the clutch release fingers which release rotary and 
lateral clutches on the selector main shaft. The se
lector samples the five intelligence pulses and, by 
energizing space or mark solenoid coil sets,  me
chanically locks or unlocks the clutch release fingers 
that release (engage) the rotary and lateral clutches .  
The clutch release fingers are only permitted t o  r e 
lease their assoc iated clutches when their timing cams 
are positioned to set up the individual c lutches as their 
respective pulse is  received. 

During rotation of the timing cam shaft (which ro
tates 360 degrees to every 1 80 degrees of the main 
shaft rotation) one finger of each pair of clutch release 
fingers is  free to operate and correctly position its 
respective clutch and cam assembly . Upon completion 
of the clutch and cam as sembly positioning cycle of 
the selector main shaft, the print and function cam 
assembly is released, regardless of the combination 
of pulses rec eived, and either printing or a function 
is completed. 

The selector main shaft accommodates two rotary 
clutches and three lateral clutches, numbered in ac 
cordance with the intelligence pulse that controls their 
positions. When no signal code transitions are taking 
place, the clutches are disengaged and free-wheel on 
the shaft . Number one and number two intelligence 
pulses have the effect of positioning the rotary clutches 
in one of two 180-degree po sitions as determined by 
mark or space pulses .  These c lutches position car 
riage pulleys which mechanically position the print 
cylinder in one of four 45-degree positions, or one of 
four rows of �ype . A letters figures carriage pulley , 
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actuated by the letters figures clutch and cam, is used 
to rotate the print cylinder to any one of two 180-
degree positions representing letters or figures.  The 
rotary carriage pulleys also position a rotary function 
slide in the function selector . Lateral clutches 3, 4, 
and 5 (operated from intelligence pulses 3, 4 ,  and 5 ) ,  
operating i n  conj unction with the three lateral carriage 
pulley s, position the print cylinder laterally to one of 
eight positions and positions the lateral control func
tion slide in the function selector . The two function 
slides ,  which move laterally with respect to one an
other , select mechanical functions such as blank, 
space, line feed, figures,  bell, letters ,  and car riage 
return. Each function slide has var ious slots arranged 
so that the proper combination of pulses will align a 
pair of slots in both the rotary function and lateral 
control function slides and permit a function sensing 
finger lever to fall into the slots and perform the se
lected mechanical function. The function cam follower, 
when on the high part of the cam, allows the sensing 
finger levers to determine when two slots are in align
ment on the rotary function and lateral control function 
slides and then select the function to be performed. 
On the downward motion of the function cam follower , 
all sensing finger levers are deflected and cammed 
away from the function slides by the function bar , thus 
fr eeing the slides to move to the next position during 
the subsequent cycle. If a function selection is ac
complished by the sensing finger levers, the printing 
is prevented which would normally immediately follow. 
When the print function timing cam is free to act on 
the print hammer, printing is accomplished . The print 
hammer is moved in a lateral direction across the 
copy paper and in front of the print cylinder through 
action of the carriage return, takeup drum, and ad
vance drum systems. 

In summary , the function selector can be consid
ered as a positioning servo operating in a closed loop. 
It receives mechanical po sitioning information from 
the rotary and lateral car riage pulley s and senses 
the information with function selector sensing finger 
lever s .  If the information is appropriate for the par
ti cular mechanical function (letter s figures, car riage 
return, blank, bell, or line feed) , the selected function 
takes place and printing and advance are suppr essed. 

(2) SELECTOR MECHANISM. (See figure 4 - 1 5 . )  -
The selector me chanism, mounted at the back of the 
printer, receives pulse information from the line 
sensor . The selector consists of two armature and 
solenoid coil sets facing in opposite directions. Each 
armature set contains four solenoid coils connected 
so that like magnetic poles are diagonally opposite. 
The selector operates in polar fashion, using two sets 
of series coils for space and two sets of series coils 
for mark. In this manner, recovery time is  reduced 
and the armature sets are mechcnically divided so 
that the right armature set is controlled by start-stop, 
2, and 4 pulses, and the left armature set is controlled 
by pulses 1, 3, and 5.  Energizing either the space or 
mark coils positions the armature so that it blocks 
the inward motion of either the space or mark ar ma
ture paddle latch. As shown in figure 4- 1 5, the num
ber 2 armature paddle latch ( mark) is mounted on a 
movable shaft, to which the number 4 latch and start 
latch are also mounted. The number 3 armature pad
dle latch of the left armature set is also mounted on 

ORIGINAL 



TELETYPEWRITER SETS AN/ TGC - 1 4(V)  
AND AN/TGC - 14A (V ) - TROUBLE SHOOTING 

TM-033 1 5 - 1 5  Paragraph 
4 -8c (2 )  

ARMATURE I 
NUMBER 4 LATCH 

NUMBER 5 L ATCH 

NUMBER 2 
ARMATURE 

PADDLE LATCH 

NUMBER I 
L ATCH 

S ECT ION A-A 

SECTION B-B 

Figure 4 - 1 5 . Selector Mechanism 

a movable shaft to which latches 5 and 1 are attached. 
A similar pair of armature paddle latches is located 
on the bottom side of the selector .  

Figure 4 - 1 6  shows a section of the selector with a 
pair of c lutch release fingers bearing on the mark and 
space armature paddle latches. There are s ix clutch 
assemblies (figure 4 - 14 ,  Appendix) on the selector 
main shaft of the printer , each controlled by its re
spective pulse.  Two clutches are controlled by  mark 
and space armature paddle latches and four clutches 
by latches .  In operation , the c lutch release fingers 
press down on the armature paddle latches or latches 
under spring pressure greater than that required to 
pull the armature  paddle latches away from the arma
ture.  The clutch release fingers are free to press on 
the latches or armature paddle latches by the simul
taneous positioning of the timing .�am and the receipt 
of the appropriate intelligence pulse . If a c lutch re
lease finger is  not blocked by  the timing cam or arma
ture,  it will press downward on a latch or ar mature 
paddle latch. Normally , the high side or top clutch 
release finger holds on a mark pulse and the low side 
or bottom c lutch release finger holds on a spac e pulse .  
When a space pulse arrives, the ar mature is pulled in 
toward the space solenoid and permits the mark arma
ture paddle latch to be pressed downward by the top 
clutch release finger adj ustment screw, thereby re
leasing the c lutch on  the mark or high side. When 
energized, the mark solenoid pulls the armature  in at 
the top and releases the low side c lutch release finger 
( space side) .  Release of a clutch on either the high 
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Figure 4- 16 .  Selector , C lutch 
Release Me chanism 

side (mark) or low side ( spac e)  allows the c lutch to 
engage the selector main shaft and rotate 180 degrees, 
where it is stopped by the opposite c lutch release 
finger . 

(3)  START C LUTCH RELEASE SYSTEM . (See 
figure 4 - 17 . ) - During rec eipt of a steady mark signal 
(stop pulse) ,  the start latch, mounted on the same 
shaft as the number 2 armature paddle latch, locks 
the start clutch release arm in the stop position. When 
locked, the start clutch release arm holds the start 
c lutch release latch against the clutch stop tab and the 
start c lutch backstop lever rests in the cutout in the 
start cam. When a start pulse is rec eived, the spr ing
loaded start c lutch release arm moves down, pulling 
the start clutch release latch away from the c lutch 
stop tab and thus releasing the clutch for 180-degrees 
rotation . As  the rotation of the c lutch cams the start 
clutch backstop lever out, the start clutch release 
latch is moved back down to the stop position and the 
start clutch release arm is simultaneously moved out 
and away from the selector.  As the c lutch stop tab 
moves around to complete its 180-degrees rotation, it 
is engaged by the start clutch release latch and start 
c lutch backstop lever and held in position until the 
next start pulse is received . The start c lutch backstop 
lever,  which is adjustable to prevent clutch chatter,  
then drops into the start cam cutout. To permit manual 
adj ustment of the timing cy c le or the time relationship 
between the start of the timing cam shaft and sampling 
of the intelligence pulses, a range dial is provided. 
Adj usting this dial orients the start c lutch and timing 
cam shaft translating cycle in the most favorable 
position in relation to the incomin� pulse train. 

(4) PRINTER MAIN SHAFT CLUT CH AND CAM 
ASSEMBLY . (See figure 4 - 18 . )  - The printer main 
shaft consists of the selector main shaft on the left 
side of the pr inter (facing the front ) and the function 
main shaft on the right side.  Main shaft power is 
supplied by the pr inter motor through third reduction 
gear ( 1 9 )  on the function main shaft. The keyboard 
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�-------------------------------- START C A M  
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Figur e 4- 17. Start Clutch Release Mechanism 
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LE GEND 

1. START C LUTCH RE LEASE 1 1. NO. 2 ROTARY CLUT CH AND E CAM 
2. RANGE ADJUSTMENT GEAR SEGMENT* 12. NO. 1 ROTARY C LUTCH AND F CAM 
3. PRINTER HELICAL GEAR 13. CENTER BEARING AND RETAINER 
4. LEFT- HAND BEARING AND RETAINER* 14. PRINT FUNCTION CLUTCH AND 
5. START C LUT CH RE LEASE G AND H CAM 

ADJUSTMENT SETSCREW 15. LINE FEED CLUT CH AND I CAM 
6. START CLUT CH GEAR 16. LETTERS FIGURES CLUTCH AND J CAM 
7. NO. 3 LATERA L CLUTCH AND B CAM 17. CARRIAGE RETURN CLUT CH AND K CAM 
8. NO. 4 LATERA L  C LUTCH AND C CAM 18. FUNCTION MAIN SHA FT 
9. NO. 5 LATERA L CLUTCH AND D CAM 19. THIRD REDUCTION GEAR 

10. SELECTOR MAIN SHAFT 20. RIGHT- HAND BEARING AND RETAINER 

*Refer to (5 and 6, figure 5-70 ,  Appendix) for AN/TGC - 1 4A (V) configuration. 

Figure 4- 18. Printer 1A2, Main Shaft Assembly 
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and ribbon feed mechanisms rec eive motive power 
through printer helical gear ( 3 )  on the selector main 
shaft; the timing cam shaft receives motive power 
fr om start clutch gear (6 ) ,  which is attached to the 
start clutch. 

The selector main shaft contains, from left to right, 
pr inter helical gear ( 3 ) .  range adj ustment gear seg 
ment (2 ) ,  left -hand bearing and retainer (4 ) ,  start 
clutch release (1), start clutch release adjustment 
setscrew (5 ) ,  start clutch gear (6 ) ,  number 3 
lateral clutch and B cam (7 ),  number 4 lateral 
clutch and C cam (8 ) ,  number 5 lateral clutch and D cam 
(9 ) ,  number 2 rotary clutch and E cam ( 1 1 ) ,  and num
ber 1 rotary clutch and F cam ( 12 ) .  The clutch and 
cam assemblies are identified by a stamped capital 
letter.  The operation of the individual components of 
the selector main shaft are discus sed in their appro
pr iate functional de scriptions elsewhere in this section. 

The function main shaft, from left to right, contains 
print function clutch and G and H cam ( 1 4 ) ,  line feed 
clutch and I cam ( 1 5 ), letters figures clutch and J cam 
( 16 ) ,  carr iage return clutch and K cam ( 1 7) ,  and third 
reduc tion gear ( 1 9 ) .  The cam s of these clutches also 
have capital letters stamped on them for identifica
tion . These clutches are not released dir ectly through 
the action of the selector as are the selector main 
shaft clutches, but ar e released when a particular 
funct ion is selected by the function selecto r. The 
print function clutch and cam assembly consists of a 
clutch and two cams which rotate 180 degrees for each 
character printed or fun ction selected. The clutch is 
released by a pr int function clutch release timing cam 
mounted on the timing cam shaft (figure 4- 14 ,  Appen
dix) .  The function cam starts the mechanical function 
selection cycle and the print cam operates the print 
hammer. The line feed clutch and cam assembly 
operates the line feed me chanism when line feed is 
selected. The letters figures clutch and cam assem
bly moves a cam follower and pulley carriage to posi
tion the print cy linder in one of two 180-degree posi
tions, representing either letters or figures. The 
carr iage return clutch and cam assembly is used to 
return the print cylinder and pr int hammer to the left 
margin. The mechanical sy stems controlled by the 
clutches on the function main shaft are discussed in 
appropr iate paragraphs elsewhere in this section. 

( 5 )  PRINT CYLINDER POSITIONING SYSTEM. 
(See figure 4 - 1 9,  Appendix. )  - The coding of the in
coming signal, as interpreted by the sele ctor mech
anism, determines the po sition of the five type posi
tioning cams and their corresponding cam followers.  
Each cam follower can be left in one of two positions 
by its positioning cam as follows: 

Number 1 Pulse Cam: High side for Mark/ Low for 
Space 

Number 2 Pulse Cam: High side for Mark/Low for 
Space 

Number 3 Pulse Cam: Low side for Mark/High for 
Space 

Number 4 Pulse Cam: Low side for Mark/ High for 
Space 

Number 5 Pulse Cam: Low side for Mark/High for 
Space 

When the letter A is selected (mark pulse on 1 and 2, 
and space on 3 ,  4 ,  and 5) all of the cam followers will 
be positioned on the high portions of their respective 
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cams . Upon selection of  the letter M (space pulse on 
1 and 2, and mark on 3, 4, and 5 ) ,  all of the cam fol
lowers will be on the low portions of the ir respect ive 
cams. Since each of the cam followe rs is connected 
to a carr iage pulley , the high and low positioning of 
the cam followers positions the carr iage pulley s.  
Ther efore,  the chains that pass through the car riage 
pulley s are effectively lengthened and shortened by 
the motion of the cam follower s.  In practice, pulley s 
number 1 and 2 control motion of the rotary chain and 
pulley s 3 ,  4, and 5 control motion of the lateral control 
chain. 

In both the rotary and lateral sy ste ms, the various 
cam followers move different preset di stanc es,  allow
ing four possible combinations in the rotary sy stem 
and eight combinations in the lateral sy stem. Figure 
4-20 illustrates the units of travel accomplished by 
each car riage pulley and how the various combinations 
can be established. 

(a) ROTARY MOTIONS OF PRINT CYLINDER. -
As shown in figure 4 - 19 (Appendix) ,  the effect of the 
combination of number 1 and 2 pulses is transmitted 
through the rotary chain,  rotary function slide, and 
rotary cable to the end of the shaft to which the print 
cylinder is key ed. The cylinder shaft is turned in one 
direction by the rotary spring and in the other by the 
rotary cable pulling against the spring. The stroke of 
car riage pulley number 1 is 3/ 32  inch and the stroke 
of car riage pulley number 2 is 3/ 64 inc h. The stroke 
of the number 2 pulley is exactly half that of number 1 
pulley , so that four evenly spac ed rotary positions are 
poss ible as follows: 

CAM FOLLOWER 
POSITION 

ROTARY 
POSITION 2 

EFFECTIVE 
LENGTH OF 

ROTARY CABLE 
RELATIVE TO 

FIRST POSITION 
IN INC HES 

I 
II 

Ill 
IV 

High 
High 
Low 
Low 

High 
Low 
High 
Low 

Fir st position 
3/ 16 longer 
3/ 8 longer 
9/ 16 longer 

The developed view of the print cylinder (figure 4 - 2 1 )  
shows the eight vertical (rotary) print cylinder posi 
tions. Four of the eight rotary positions cor respond 
to letters; the other four cor respond to figures. The 
letters figures cam follower and pulley sy ste m, as the 
pulley is moved to the high position for letters and 
low position for figures, deter mines within which 
group of four rows the subsequent rotary positioning 
will take place.  The stroke of the pulley, through 
which the rotary cable passes,  positions the print 
cy linder so that the subsequent selection will be within 
one of the two 180-degree segments of the cylinder . 

(b) LATERAL MOTIONS OF PRINT CYLINDER. 
The lateral motions of the print cylinder are simi
larly trans mitted from the lateral control chain (figure 
4- 19, Appendix) through a transfer shaft, another 
length of chain, the lateral control function slide , and 
the lateral control belt to the print cy linder yoke. The 
actual stroke s of the carriage pulleys are as follows: 

Carriage Pulley Number 3 - 3/ 16 inch 
Carriage Pulley Number 4 - 3/ 32 inch 
Carriage Pulley Number 5 - 3/ 64 inch 
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Figure 4 - 2 0 .  Print Cy linder Positioning Mechanism 

Here again, the stroke for number 4 is twice that of 
number 5 and the stroke for number 3 is twice that of 
number 4, so that eight lateral positions are possible 
as follow s: 

LATERAL 
POSITION 

I 
II 

III 
IV 

v 
VI 

VII 
VIII 

CAM FOLLOWER 
POSITION 

3 4 5 

High High High 
High High Low 
High Low High 
High Low Low 
Low High High 
Low High Low 
Low Low High 
Low Low Low 

E F FECTIVE 
LENGTH OF 

LAT ERAL 
CONTROL CABLE 

RELATIVE TO 
FIRST POSI TION 

IN INCHES 

First position 
3/ 1 6  longer 
3/8 longer 
9/ 1 6  longer 
3/4 longer 
1 5/ 1 6  longer 
1 - 1/ 8  longer 
1 - 5/ 1 6  longer 

( c )  CHARACTER ADVANCE AND CARRIAGE 
RETURN . - Character advan ce is  achieved by moving 
the print cylinder and print hammer space-by - spac e  
across the page.  When the end o f  the line i s  reached. 
the print cylinder and pr int hammer are returned to 
the left side of the page .  

Character advanc e is ac complished by  the  release 
of the function cam (figure 5- 29 ,  Appendix) and the 
subsequent rise of the function cam follower from the 
low side to the high side of the function cam. The 
function cam follower rising on the function cam rotates 
the character advance lever shaft assembly and the 
character advance pawl in a clockwi se  direction . As 
the function cam follower reaches the high side of the 
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Figure 4 - 2 1 .  Print Cylinder ,  Developed View 

function cam. the check pawl engages the teeth of the 
advanc e ratchet,  preventing backward movement of 
the advance drum until the character advance pawl is 
again in position for the next cycle.  As the funct ion 
cam continue s Lo rotate. the fun ction cam follower 
falls to the low side of the cam, withdrawing the char 
acter advanc e pawl from the tooth previously engaged 
and the character advance pawl engages the next tooth 
on the character ad\'ance ratchet.  The function cam 
continues to rotate to it s stop position, leaving the 
function cam follower approximately one-third up the 
high side of  the cam and the print cy linder advanc ed 
appr oxi mately one -half spac e .  

A s  shown in  figure 4 - 1 9  (Appendix) ,  the  lateral 
control belt ,  print hammer cable, and return cable 
originate in the advance drum . The advance  drum is 
rotated by the action of the character advance pawl on 
the advance ratchet as previously described . As the 
advanc e drum rotates counterc lockwi se, the print 
hammer cable and lateral control belt advanc e  the 
print hammer and print cylinder toward the right side 
of the page, tightening the car riage return spiral spring 
in the takeup dru m .  This advance cont inues ac ross 
the page until ,  at a pr eset point . the advanc e ratc het 
and paw l sy stem releases the advance drum and the 
spring - loaded takeup drum retur ns the print cy linder 
and print hammer to the left side of  the page.  The 
return cable serves to counteract the effects of inertia 
during car riage retur n by combining the rapid c lock
wise motion of the advance drum with the cor r espond
ing c ounterc lockwise motion of the takeup drum. 

(d)  ISOLATION OF PRINT CY LINDER MOTIONS . 
In the lateral direction, the print cylinder (paralleled 
by the print hammer) is subj ected to simultaneous 
motions consisting of character advance (step-by - step) 
motions and type pr int motions . In  addit ion,  the print 
cy linder i s  subj ected to two distinct r otary motions; 
the letter s figures select ion mot ions and the discrete 
type print positioning motions .  Since simultaneous 
lateral or s i multaneous rotary motions may be occur 
ring, some method of isolation between these motions 
must be employed.  
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The lateral selection motions of the print cylinder 
are completely i solated from the step-by -step advance 
and car riage r eturn motions by interposing the lateral 
control belt pulley (figure 4- 19 ,  Appendix) between the 
advance drum and the print cylinder to introduce lat 
eral selection motion, and by interposing the belt 
pulley between the print cy linder and the take up drum 
to bias the lateral selection motion of the pr int cyl
inder .  

The rotary motions (letters figures and type posi
tioning ) of the print cylinder are completely isolated 
by interposing the rotary cable pulley (figure 4- 19 ,  
Appendix) between the letters figures cam follower 
and the pr int cy linder shaft , and the use of a rotary 
spring on the end of the print cylinder shaft . 

(e)  OPERATION OF PRINT CYLINDER POSI 
TIONING CAMS.  - The selector interpr ets the se
quence in whi ch each of the five intelligence pulses is 
rece ived and converts this series of electrical signals 
into mechanical motion. This is done by controlling 
the release of the pr int positioning cam c lutches. 
Figure 4 - 2 2  (Appendix) illustrates the sy stem of clutch 
release fingers, clutches ,  and cams controlled by the 
selector. 

The system consists of a driven main shaft to which 
each of the pr int positioning cam c lutches and the start 
clutch are capable of being coupled. The pair of re
lease finge rs straddling each clutch i s  capable of  con
trolling the coupling of that clutch to the main shaft , 
and consequently of positioning the clutch in one of 
two 1 80 -degr ee positions, corre sponding to a marking 
or spacing pulse . 

Each clutch i s  held in its mark or space pos ition 
by one of the two clutch release fingers straddling it. 
Consequently , if in suc ces sive character cy cles  a given 
intelligence pulse is the same as in the prev ious cycle, 
the cor responding clutch remains stationary . For 
example, in a repeated RY combination , all clutches 
turn 180 degrees with each new character cycle be
cause the mark and space combinations are exactly 
opposite for R and Y. In an RQ combination, however, 
the number 2 clutch will remain motionle ss because 
in both R and Q the number 2 is a marking pulse while 
all other clutches alternate between mark and space 
in changing from R to Q. (R has marking pulses on 2 
and 4; Q has marking pulse s on 1 ,  2 ,  3 ,  and 5; Y has 
marking pulses on 1, 3, and 5 . )  

As desc ribed in  paragraph 4 -8c(2) ,  more than one 
pair of clutch release fingers can be affe cted by the 
selector at one time . This would permit the wrong 
clutch to react to a specific pulse and would be com
pletely incompatible with the  t ime base conc ept of  a 
sequential code . Therefore, the individual pairs of 
clutch release arms are freed to r espond to the selec
tor and release their clutches only during the period 
when their timing cams permit them to move outwards 
from the clutch.  The timing cams are angularly dis
placed on a shaft which is gear-coupled to the main 
shaft through the start clutch.  The first break in the 
neutral circuit (start pulse) through the sele ctor re
leases the start clutch fo r 180 degrees rotation which, 
through the two -to-one gear ratio, drives the timing 
cam shaft 360 degrees.  During this 360-degree turn 
of the timing cam shaft, each pair of c lutch release 
arms is in turn freed to operate for a period of time 
corresponding to the pulse length at the appropriate 
operating speed. The print function c lutch release 
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finger is then freed to operate as the last act ion of the 
timing cam shaft. 

The angular relationship between the t iming cams 
and the stop position of the timing cam shaft (the time 
relationship between the start of the timing cam shaft 
and the sampling of the intelligence pulses) is adjusted 
by the range dial (range check) in order to orient the 
start clutch and the timing cam shaft in the best pos
sible position in relation to the s ignal source . An 
exploratory check is made for the leading and trailing 
edges of the usable s ignal; then the unit is set to the 
midpoint . If a distorted signal is received, the mechan
ism is then adjusted for the usable portion of the signal. 

(6) FUNCTION SE LE CTOR. - As shown in figure 
4 - 1 9  (Appendix) ,  the rotary and lateral contr ol chains 
ter minate at slotted plates.  These plates,  which are 
called rotary fun ction and lateral control function 
slides , are used to select mechanical functions as 
distinguished from the normal printing of a character .  
The function slides are  part of  the function selector 
mechanism which serves to sense various mechanical 
functions and select the particular function to be per 
formed. Through movement o f  the five pulley car
riages,  various combinations of marking and spac ing 
pulses will cause the function slides to move in lateral 
directions in relation to each other and to the front of 
the printer .  In figur e 4-23 ,  the slots in the rotary 
function and lateral control slides are ar ranged so 
that a particular combination of pulses will align a 
pair of slots in the two slides at a point directly oppo
site a function sensing finger lever and permit the 
sen sing f inger lever (figure 4- 19 ,  Appendix) to engage 
the slots.  A sensing finger lever will engage the two 
slots only momentari ly to sense the mechanical func 
t ion requested and will then be pushed out. A separate 
function sensing finger lever is provided for sensing 
each of the mechanical functions shown in figure 4 - 23 .  
After sensing the mechanical function established by 
positioning the rotary function and lateral c ontrol 
function slides, the function selector engages the ap
propriate clutch on the function main shaft to perform 
the function. The particular combination of incoming 
pulses required for different functions of the mechani
cal results are listed in table 4-7 (Appendix) .  

The function sensing finger levers (figure 4 - 24,  
Appendix) are spring biased against the function slides 
and consequently will fall into a pair of properly aligned 
slots if not otherwise pr evented. The function bar is 
supported by two arms and pivots on the character 
advance lever shaft, describing an arc tangent to the 
edge of the function sensing finger lever s .  The char 
acter advance lever shaft to which the lifter arm is 
clamped also supports the function cam follower; 
ther efore, the function helical spr ing tends to hold the 
function cam follower against the function cam. 

(a) START OF FUNCTION CYCLE.  - In figure 
4 - 24 (Appendix), the function cam shown is part of the 
print function c lutch which has two cams; a print cam 
and a function cam .  The print function clutch (on the 
function main shaft) is normally released or engaged 
at the same time as the number 5 clutch on the selec
tor main shaft (during every character translating 
cycle, regardless of the pulse arrangement received) . 
The print function clutch is r eleased by a c lutch re
lease arm operated by the pr int function timing cam, 
which is located on the same timing cam shaft as the 
selector timing cams. 
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Figure 4 - 2 3 .  Rotary Function and Lateral Control Function Slides ,  Func tion Positions 

When the print function clutch is in the stop posit ion 
{disengaged from the function main shaft ) ,  the function 
cam follower is positioned approximately one-third of 
its movable distance upward on the function cam . Upon 
its release simultaneously with the receipt of the 
number 5 pulse,  the print function c lutch and cam 
combination rotates,  moving the function cam follower 
toward a higher position. This movement rotates the 
character advance lever shaft and raises the function 
lever lifter arm which in turn raises the function bar 
beyond the tops of the function sensing finger levers .  
One finger lever is then permitted to  fa�l into a pair 
of slots (in the rotary function and lateral control 
function slides)  that are aligned by a particular com
bination of received pulses . During the time the func
tion cam follower is  rising on  the function cam,  po si 
tioning of the function slides has been completed and 
the function slides are stationary. After a function 
sensing finger lever has been permitted to fall into a 
pair of slots,  the function cam follower drops off the 
high side of the function cam to the lower side. This 
allows the function helical spring and the function 
helical spring yoke link to pull the function bar down
ward, clearing the function sensing finger lever s . The 
relationship of the function bar to the function sensing 
finger lever s is such that the bar will hit the top of 
any sensing finger lever already in a pair of slots but 
will deflect outward toward the bottom of the printer 
any sensing finger lever s which have not fallen into 
the slots.  Only the single function which has been 
selected by the incoming pulse train can be operated. 

(b) COMPLETION OF FUNCTION CYC LE.  (See 
figure 4-25 ,  Appendix. )  - Any function sensing finger 
lever which has been selected to perform a function 
will be driven toward the rear of the printer by the 
function bar . This motion of the lever moves the 
function clutch release arm (to which it is pivotally 
connected and introduces its individual function, 
as will be described in succeeding paragraphs. 
The motion of the function bar continues byyond the 
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point at which the function is performed. This addi
tional motion pushes the inner surfac e of the function 
sensing finger lever against a rod ,  camming the func 
tion sensing finger lever outward unti l it is kicked out 
from under the bar and is returned by its spring to 
the original sensing position. The function bar , after 
reaching its low point, is raised again about one -third 
by the function cam follower , at which time the print 
function clutch reaches its stop point and the cycle is 
completed. When no function is selected, the function 
bar rises,  falls ,  and then r ises part way again on the 
character cycle, merely deflecting all of the function 
sensing finger levers slightly outward . When, how
ever , a function is selected, one particular function 
sensing finger lever will fall under the bar , be pushed 
toward the rear of the printer to r elease its clutch or 
otherwise perform its function, and then be cammed 
out to return to the waiting position. 

(c) BLANK FUNCTION LINKAGE . {See figure 
4 -2 6 . )  - A combination of printing suppression and 

BLANK 
CLUTCH RELEASE 
ARM ------, 

FUNCTION 

r--ADVANCE PREVENT 

' B A I L  CARRIAGE 
RETURN BAR 

�·4------ BLANK S E N S I NG 
Fl NGER LEVER 

"-+---- P RI N T  
P R E V E N T  

ROD 

Figure 4-26 .  Function Selector . Blank Linkage 
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character advance suppression results from a blank 
function. The spring action of the blank function sens
ing finger lever falling into aligned slots in the func
tion slides moves the rear end of  the sensing finger 
lever outward, moving the spring- loaded pr int pr event 
rod with it. This positions the pr int pr event rod so 
that it blocks the pr int prevent arm and suppresses 
printing. The stroke of the sensing finger lever,  
caused by the function bar , pivots upward the blank 
clutch release arm to which the blank sensing 
finger lever is pivoted, contacting one of the adj ust
ment screws on the advance pr event bail and pushes 
up the advance prevent bail; therefore ,  printing and 
advancing are pr evented . 

(d) SPAC E FUNCTION LINKAGE .  (See figure 
4-27 . )  - The space function combines the advance 
function and print suppr ession. The space function 
sensing finger falls into the slides and moves the print 
prevent rod outward without moving the advance pre
vent bail. Printing will be suppressed, but advance 
will take place.  

(e )  BELL FUNCTION LINKAGE .  (See figur e 
5 - 3 5 ,  Appendix. ) - Unlike other non-printing functions , 
bell can be selected only when the machine has been 
put in figures position . The bell p revent lever tab is 
affixed to the letters figures cam follower so that it 
pr events the bell sensing finger lever from falling 
into the slots in the function slides when the machine 
is in letters position . Operation of the bell sensing 
finger lever and the bell advance suppression arm 
prevents printing and advance in the same manner as 
the other functions . The bell advance suppression 
arm in this case does not release a clutch, but termi
nates in an arm to which the bell actuator connecting 
rod is attached. As the bell advance suppression arm 
moves it pulls the bell actuator connecting rod, caus
ing the clapper to move away from the bell. As the 
bell sensing finger lever is caromed out, the bell ad
vance suppression arm returns to its rest position, 
permitting the clapper to move rapidly towards the 
bell. As a result of its overtravel, the clapper then 
strikes the bell . 

(f) LETT ERS FIG URES FUNC TION LINKAGE . 
(See figure 4-28,  Appendix . )  - The letter s figures 
functions operate a common clutch, each function 
capable of releasing the clutch for a 180-degree rota
tion. Print and advance prevention take place for 

F UNCT ION 
BAR ----' 
F U NCT I O N  
SL I D E ----' 

r ADVANCE PRE VENT 
CARR IAGE BAIL 

� R E T UR N  B A R  

Figure 4-27 .  Function Selector, Space Linkage 
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either as described for the blank function, with the 
function clutch release arm s  serving as clutch 
releases for the common clutch. Therefore, if 
the clutch is resting in letters position, repeated let
ters selection will not release it , but a figures selec
tion will permit :l 180-degree rotation. The letters 
figures cam follower transmits its motions through a 
torque shaft to its ar m and carriage pulley . The mo
tion of the cam follower positions the letter s figures 
pulley in one of two positions , ther eby effectively 
shortening or lengthening the rotary cable the equiva
lent of 180 degr ee s on the print cylinder .  In practice, 
the letter s position has the cam follower on the high 
side and the cable is effectively sho rtened . 

(g)  LINE FEED FUNCTION LINKAG E .  (See fig
ure 4 - 28A, Appendix . ) - Line feed consists of print and 
advance suppression as well as a positive mechanical 
action . In this case, print and advance suppression 
are as described for the blank function. In addition 
to advance suppression, the line feed clutch re
lease arm releases the line feed clutch which allows 
a 180-degree rotation of the line feed actuator cam 
follower ar m affixed to it . The line feed actuator cam 
follower arm transfers its motion through a torque 
tube to the line feed pawl which move s the paper feed 
ratchet. 

The change from double to single line feed is ac
complished by po sitioning the line feed shift arm. 
Setting the line feed shift arm for single space moves 
the ar m closer to the pawl teeth and holds the line 
feed pawl away from the ratchet so that only the sec
ond tooth engages. 

(h)  PRINTING ACTION . (See figur e 4-29 . )  - The 
print cam is affixed to the same clutch as the function 
cam. This clutch is released once every character 
cycle, regardless  of the combination of pulses received. 
The release of the pr int function clutch rotates the 
print cam and moves the print cam follower, which is 
spring- loaded against the cam by the print spr ing arm. 
The print spr ing arm is attached to the print lever shaft. 

When pr inting is to be performed, the pr int cam 
follower will fall off the high portion of the cam (shortly 
after the function cam follower falls), rotating the print 
lever shaft and moving the terminal lever . This motion 
is transmitted through the print hammer actuator link 
to the print hammer shaft and thence to the print ham
mer . The print hammer release is moved with the 
ter minal lever , forcing the pr int hammer actuator link 
away from the terminal lever j ust befor e print hammer 
impact . The inertia of the print hammer, however, is 
sufficient to complete the printing stroke although the 
driving force has been released. 

(i) PRINT PREVENTION. (See figure 4-30 . )  -
When a non-printing function is selected, the function 
sensing finger lever pushes out the spr ing -loaded 
print pr event rod . The pivoting action of the print 
prevent rod moves the print prevent rod lever under 
the pr int prevent arm, which j ust clear s it when the 
print cam follower is on the high portion of the cam. 
There is a small step in the print cam, to which the 
print cam follower drops j ust pr ior to the fall of the 
function cam . This slight step allows time to lock the 
print pr event rod lever under the print prevent arm 
if a non-printing function is being selected. The func
tion bar action precedes the final drop in the print 
cam in order to sto re the print or no-print action 
until the print cam follower drops.  
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The positioning of the print prevent lever beneath 
the pr int prevent arm blocks the final drop of the print 
cam follower,  the reby preventing printing . The ris ing 
of the pr int cam follower on the next character cy cle 
frees the print prevent lever . The print pr event rod 
will then be spring-returned to its sensing position . 
If desired, printing can be permitted on functions by 
disabling the print prevention linkage; the various 
function symbols will then be printed. 

(j ) CHARACTER ADVANCE PREVENTION . (See 
figure 4 - 3 1 ,  Appendix. ) - Character advance preve�
tion takes place for all functions except spac e .  The 
function clutch release arms (by contacting the 
advance prevent adjustment screws) move the ad
vance prevent bail, which is aifixed to the carriage 
return cam follower , upwards s lightly . This motion 
is equivalent to about one -half the upward motion that 
is induced by the carriage return cam . This motion 
is transmitted through the car riage return shaft to the 
carriage return lever , whose motion is suffic ient to  
withdraw the  character advance pawl and engage it  on 
the advance suppres sion latch but is not suffic ient t o  
release the check pawl .  Consequently , advancing i s  
prevented without permitting carriage r eturn.  I f  de
sired, character advance  on func tions may be allowed 
by disabling the character advanc e prevention linkage . 

Figure 4-30 .  Function Selector, 
Print Prevent Linkage 

(k ) CARRIAGE RETURN FUNCTION LINKAGE .  
(See figure 5- 29 ,  Appendix . )  - Car riage return com -
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bines print prevention and simultaneous action by 
the carriage return clutch release arm to release 
the carriage return clutch and cam. The rising 
motion of the carriage return cam moves its follower 
away until the carriage return lock lever intersects 
the notch in the carriage return cam follower .  Move 
ment of the cam follower rotates the carriage return 
shaft and lever , resulting in a downward motion of the 
check pawl link and advance prevent lever . This motion 
disengages the check pawl and character advance pawl 
from the advance ratchet until carriage return is 
completed. As the car riage return cycle is completed, 
the stop pin on the inner face of the advance ratchet 
strikes the V lever , which in turn rotates the lock 
lever actuator arm, disengaging the lock lever from 
the notch in the carriage return cam follower . 

(1) AUTOMATIC CARRIAGE RETURN AND LINE 
FEED. (See figure 4- 31A,  Appendix. ) - Automatic car
riage return and line feed are provided at the end of 
any line if carriage return has not been signaled to 
the machine . Function sensing finger levers similar 
to the other function sensing finger levers are pro 
vided for these two functions.  However , these levers 
do not actually sense the slide alignment but are spring 
loaded so that they tend to fall beneath the function 
bar regardless  of the position of the function s lides . 
This action is prevented, however, by the automatic 
carriage return and line feed actuator arm assembly 
which is affixed to the V lever shaft. The arm as
sembly and shaft are spring loaded against the auto
matic carriage return and line feed sensing finger 
levers in such a manner that the bias springs pulling 
or lifting the levers beneath the function bar are 
overcome. When the advance drum reaches the end 
of the line with no carriage return signal, the stop pin 
mounted on the drum pushes against the V lever, over 
coming the shaft spring and turning the shaft. This 
relieves the pressure on the two function sensing 
finger levers through action of the automatic carriage 
return and line feed actuator arm on the actuator as
sembly . These levers fall beneath the function bar on 
its next stroke. Release of the carriage return and 
line feed clutches is effected by the pivoting action of 
their respective backstop clutch release arms . 

(m) OFF LINE FUNCTION INTRODUCTION. (See 
figure 4 - 3 2 . )  - Off line function buttons are provided 
on the printer front cover to introduce , through appro
priate linkage, off line functions of line feed, figures, 
letters ,  and carriage return into the printer . These 
functions , while operating only on the local printer , do 
not electrically affect the signal line or the selector , 
and thus can be introduced while receiving copy . With 
the exception of letters ,  the off line function buttons  
operate levers which push the function backstop clutch 
release arm in and release the appropriate clutches . 
Since the function sensing finger levers do not fall 
into the function slides in off line function selection, 
there is no print prevention motion. However , the 
motion of the function clutch release arm does pre
vent character advance, and printing will take place 
since the printer is receiving intelligence. 

In the case of letters ,  there is a theoretical possi
bility that the release of the letters clutch at the wrong 
time may j am the machine.  Therefore, the manual 
introduction of letters is accomplished differently . 
The letters off line function button moves a slide in
ward, camming a leaf spring against a sensing finger 
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Figure 4-32 .  Function Selector,  
Off Line Function Control Linkage 

lever . This lever is urged against the function bar, 
beneath which it falls when the bar is at its high point. 
The lever falls under the function bar without inter
fering with the function slide and is  driven downward 
by the bar, pivoting the function clutch r elease arm 
and releasing the letters clutch. In this manner, the 
off line introduction of letters is timed to the normal 
stroke of the function bar, 

(7)  AN/TGC - 14(V)  FIGURES H MOTOR STOP 
FUNCTION . (See figure 5- 5 5 , Appendix . ) - This func
tion can only be  selected when the equipment is in  the 
figures position and the H key has been depressed. 
Unlike the bell function which results in print and ad
vance suppression, this function does not prevent 
printing and advancing. 

Figures H is represented by the character # .  When 
figures H is selected, the character # will be printed 
and the printer will then operate in a steady marking 
or standby condition until the next mark-to- space 
transition . Actual stopping of the printer motor is 
accomplished both mechanically and electrically . The 
mechanical system used is illustrated in figure 5-72 
(Appendix) .  The mechanical components are mounted 
on top of the printer front frame assembly and the 
figures H motor stop switch is mounted on the rear 
frame assembly . 

As shown in figure 5-55  (Appendix) ,  the code bar 
and code bar extension are operated by the combined 
action of carriage pins 1, 3, 4, and 5, the code bar 
return stop, and the character advance lever shaft 
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assembly . During printing functions, the spring 
loaded code bar and its extension are released by the 
character advance lever shaft and simultaneously 
blocked by the code bar return stop and one or more 
of the carr iage pins.  Upon initiation of the next print 
ing fW1ction, the cfl.aracter advance lever shaft moves 
the code bar and extension to the right and away from 
the car riage pins and code bar return stop. The car 
riage pins and the return stop are then repositioned 
in preparation for the next character to be printed, 
and the code bar is again released by the character 
advance lever shaft. When the F1GS key is  depr essed, 
the high portion of the letter s figures cam is positioned 
under the code bar return stop cam follower , and the 
code bar return stop is moved away from the code bar . 
The code bar , however, is still blocked by one or more 
of the car riage pins and will continue to be blocked 
until the H key is depressed. Upon depression of the 
H key, carriage pins 1, 3, 4 ,  and 5 drop down and car 
riage pin 2 moves up, allowing the code bar to move 
to the left , approximately halfway across carriage 
pins 1, 3, 4, and 5, to actuate the stop switch. When 
the stop switch is actuated, a relay holding circuit is  
set up in the  line sensor to prevent motor operation 
until the next start pulse is received. 

(8) AN/TGC - 1 4A(V) AUTOMATI C TIME DELAY 
MOTOR STOP FUNCTION . - The automatic time delay 
motor stop mechanism (figure 5 - 54,  Appendix) is a 
controlled system of ratchets,  pawls, and a switch 
which operates a relay control c i rcuit to turn off the 
motor assembly after either a 60- second (75 baud) or 
90- second (4 5 . 45 baud) pe riod of inactivity (no mark
to-spac e transition) .  The printer is thus placed in 
stand-by condition . 

NOTE 

The electrical cir cuit is identical to the AN/ 
TGC - 14(V).  

The time delay motor stop mechanism consists of 
an adapter assembly , a feed pawl assembly , a check 
pawl assembly , a time delay mounting base plate as 
sembly, a cam shaft extension, a guide, and several 
spring s. The pawl assemblies  are spring-connected 
to the time delay mounting base plate assembly,  which 
is secured to the printer . The springs keep the pawls 
engaged with their associated ratchets on the ratchet 
support shaft of the plate as sembly. For each revo
lution of the ratchet support shaft, the feed pawl ro
tates the r eduction ratchet one tooth clockwise; a 
secondary check pawl, located on an eccentric above 
this ratchet and spring- connected to the plate, checks 
the reduction ratchet. 

The reduction ratchet has a deep tooth every ninth 
tooth. When the feed pawl enters a deep tooth, its 
wide t ip also engages a tooth of the advanc e ratchet 
and stud assembly on the ratchet support shaft, moving 
it clockwise one tooth . Then a spring- connected check 
pawl assembly holds this advanced pos ition of the 
advance ratchet. 

On its outer face, the advanc e ratchet contains a 
spring post and a button, approximately 180 degrees 
apart. The spring post secures one end of a return 
spiral ratchet spring whose other end is held in a slit 
of the support shaft tip . As the advanc e ratchet and 
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stud assembly is advanced tooth-by-tooth during a 
speed r eduction process (advance rat chet moving one 
tooth for every nine of the reduction ratchet) the re
turn spiral spring i s  wound on the support shaft . The 
stud on the advance ratchet travels around clockwise 
to engage and push a lug on a yoke pivoted on the sup
port shaft, moving the yoke approximately 4 5  degr ees.  

As the U -shaped yoke pivots through this distance, 
a long finger on the yoke moves c lockwise against a 
rolle r  on the switch actuator,  closing switch 1A2A 1S l .  
This energizes the motor stop relay which shuts off 
the teletypewr iter motor; the holding cir cuit provided 
by transistor Q2 holds the relay energized until the 
next mark-to- space transition . At the same time, an 
arrowhead on the rear arm of the yoke overrides a 
roller on the end of a detent spring,  providing tension 
to insur e  good switch contact . Then, a lug on the outer 
yoke arm moves a latch pivoted on the support shaft 
sufficiently to push the check pawl assembly away from 
and out of engagement with the advance ratchet.  

The feed pawl is  disengaged from the reduction 
ratchet when ret racted by ec centr ic  action of the shaft 
on the main shaft drive adapter assembly as the printer 
helical gear turns. Under these conditions, the ad
vance ratchet, now free ,  snaps back counterclockwise 
due to tension of its r eturn spiral spring coming to 
rest. In so doing , the button on thi s  ratchet moves the 
yoke back counterclockwise so that the yoke finger  
allows the spring pressure switch to open; the  yoke 
arrowhead over rides the roller of the detent spring 
assembly , and the yoke lug swings back the pivoted 
latch to release the check pawl assembly . Then, the 
check pawl springs back to reengage the advance ratchet 
fo r the start of another cycle . 

The complete cycle for shutting off the motor (be 
ginning with the eccentric action of the adapter , the 
closing of the pressure switch by the yoke, and the 
subsequent resetting of the mechanism by the return 
spiral spring) consumes approximately 60 to 90 sec 
onds, depending o n  the speed change gear used. Fur 
thermore, this cyc le can be completed only if no 
mark-to- space transition is sent or received by the 
teletypewriter during this interval . This is due to the 
governing action of a cam shaft extension, which is a 
partly open sleeve on a hexagonal base secured to the 
timing cam shaft assembly . When the cam shaft ro
tates,  the open plane of the sleeve is brought parallel 
to, and c lear of, the feed and check pawls during every 
180 degrees of cam shaft revolution . This allows 
these pawls to contact their ratchets. Dur ing the 
remaining 180 degrees of cam shaft revolution, the 
half- sleeve of the extension is brought toward the 
pawls, and the sleeve outside diameter cams the 
pawls away from the ratchets,  preventing ratchet 
operation. 

Whenever the teletypewriter set is sending or 
receiving, the cam shaft and its  extension make many 
revolutions during a 60-second interval. Hence ,  the 
mechanical cycle r equired to operate the automatic 
motor s top time delay mechanism can never be com
pleted, and the mechanism remains inoperative . When 
a lapse in sending or receiving occur s  which is  suffi
ciently long to permit completion of this cy cle (about 
60 to 90 seconds), the open part of the extension sleeve 
ultimately lines up in a plane parallel to the pawls and 
remains in this plane. Hence ,  the pawls can feed and 
check the ratchets to operate the mechanism which 
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c loses the motor stop circuit to deenergize the tele 
typewriter motor.  The motor is turned on again elec
trically when the first incoming character is received 
or when a break is sent to the signal line, thus causing 
a mark-to- space transition which in turn causes the 
associated electronics to energize the motor .  

(9 )  RI BBON FEED MECHANISM. (See figure 
4 - 3 3 . )  - The ribbon feed mechanism (located under 
the paper guide plate),  automatically advances and 
r everses the direction of the r ibbon. Motive power is 
supplied from a gear on the sele ctor main shaft and 
the ribbon feed slip clutch, which transfers power 
through a worm gear assembly to a clutch and cam 
mechanism.  Direction of ribbon travel is determined 
by that intermediate drive gear (left or right) which 
is engaged with its associated ribbon spool drive gear . 
Automatic ribbon rever sal is accomplished when the 
ribbon eyelet touches a ribbon reversing sensing arm 
and moves it in  an outboard dire ction . This results 
in pulling on a wire link which is attached to a clutch 
stop (left or right ) .  The clutch stop releases the 
clutch, permitting it and its associated cam to rotate 
180 degrees .  A reversing cam follower is  pivoted on 
a ribbon rever sing slide plate; rotation of the cam 
associated with the clutch causes the slide plate to 
disengage the movable ribbon spool dr ive gear from 
its matching inter mediate drive gear and engage the 
oppo site ribbon spool drive gear , thus reversing the 
direction of r ibbon travel .  If the gears do not mesh 
during rever sal, the spring -loaded pivoted cam fol
lowe rs ar e deflected long enough to allow correct 
meshing to be established. If after the gears do mesh 

L E F T  I N T E RM E D I ATE DR I V E  G E A R ------------� 

R I BBON 
VI BRATOR 
G U I DE 

RE VERS I N G  
C A M  F O L L O W E R -----"=----_/ 
LEFT HAND R I B BON 
FEED CLUTCH STOP---------' 

R I B BON F E E D  W O R M -------/ 

and the load is too great, the friction c lutch on the 
ribbon feed drive mechanism will slip and prevent an 
overload condition from being placed on the me chanism. 
Instead of a slip clutch, some models have a shearpin 
across the worm hub for overload protection. There 
are two vibrator ribbon guides, one on each side of 
the front plate.  These vibrator guides move the ribbon 
upward in front of the pr int hammer each time the 
print hammer performs a printing stroke . 

( 10 )  PRINT ER MOTORS. - There are two types of 
motor s which are available with the teletypewriter 
set; Alternating- current Motor PD-82/ U and Alter 
nating -curr ent Motor PD-83/ U. These motors are of 
the hysteresis- synchronous type. They require a ca
pac itor in series with a stator winding to provide 
phase shift for dir ectional starting and running. Alter 
nating -current Motor PD -82/U r equires 1 1 5 -volts 
alternating current, 60-cycles per second primary 
power ; Alternating-current Motor PD -83/ U requires 
1 1 5 -volts alternating current,  400-cycles per second 
primary power .  

NOTE 

Motor pinion gear speed should be  3600 rpm for 
both 1 1 5  vac , 60 cycle and 1 1 5  vac , 400 cycle 
motors .  Frequency can vary ±5% (57 to  6 3  
cycles per second f o r  the 1 1 5  vac , 6 0  c ycle 
motor and 380 to 420 cycles per second for the 
1 1 5  vac , 400 cycle motor) ; however , distortion 
is greatly inc reased with any change in fre 
quency .  

,----- R I GH T  I NT E R ME D I AT E  D R I VE G EAR 

Figure 4-33 . Ribbon Feed Mechanism 
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d. PRINTER TROUBLE-SHOOTING PROC EDURE. 
Refer to table 4-8 (Appendix) or figure 4 - 5  (Appendix) 
for the printer trouble- shooting procedure . Refer to 
figur e 4- 34 (Appendix) for location of test point s .  

4 -9 .  POWER SUPPLY AND DISTRI BUTION FUNC 
TIONAL SECTION TROUBLE SHOOTING . 

a. GENERAL. - The power supply and distr ibution 
functional section contains basically electrical chas sis 
1A 1 ,  signal line power supply 1A4 , service cable 1A5, 
and. their associated circui ts .  

b .  SIGNAL LINE POWER SUPPLY THEORY OF 
OPERATION. - Signal line power supply 1A4 (figure 
4 - 3 5 )  functions as a sour ce of direct- current signal 
line current for the operation of the local teletype
writer equipment or as an external signal line current 
sour ce for other equipment requiring currents not 
exceeding 100 milliamperes at 26 volts direct cur rent 
and a floating ground. The input to the power supply 
is 1 1 5 volts alternating current , either 60 or 400 
cycles per second, single phase. The power supply 
consists of a power transformer capable of operating 
on either 60 or 400 cy cles per second, a conventional 
full-wave bridge rectifi er, and a resistance - capacitance 
filter network. With the exception of transformer T 1 ,  
the components are mounted on a printed- cir cuit 
board. Power transformer T1 is a step-down trans 
former applying 33 volts alternating current across 
the rectifier formed by diodes CR1 through CR4 . 
After filtering, the output voltage across bleeder re
si stor R2 is 26  volts direct current at 100 milliamperes 
of load cur rent . The negative side of the power supply 
is returned through the outside signal loop (when used) 
through LINE ADJUST control 1A 1R2 . This control is 
used to adj ust the signal line current on the equipment 
supplying line battery . 

c. SIGNAL LINE POWER SUPPLY TROUBL E 
SHOOTING PROC EDURE . - Refer t o  table 4 - 9  (Appen
dix) or figure 4 - 5  (Appendix) for the signal line power 
supply trouble- shooting procedure .  

d .  ELECTRICAL CHASSIS TROUBLE -SHOOTING 
PROCEDURE . - Refer to table 4- 10 (Appendix) or fig
ure 4-5  (Appendix) fo r the electrical chassis trouble 
shooting procedure. 

N O T !:  
DIODE CR5 FOR AN/ TGC- 14A ( V l  ONLY. 

1 1 5 V A C 

60 O R 400 c o s  

T l  + 

33 V A C  

C l  

4- 10.  VOLTAGE, CURRENT , AND RESISTANCE 
MEASUREMENTS. 

CAUTION 

Perform continuity checks only on completely 
deenergized equipment. Make certain that 
there are no transistors connected indirectly 
into the circuit W1der test . Disconnect the W1it 
under test from the equipment so that the tran
sistor cir cuits are completely isolated. 

Table 4- 1 1  (Appendix) provides typical operating 
voltages and currents for the various components of 
the teletypewriter set. Unless otherwise indicated, 
voltage measurements are taken with respect to 
ground (chassis ) .  Since this equipment uses transis
tor cir cuits, the only resistance measurements which 
should be made are tho se for determining continuity 
in circuits other than the transistor circuits.  

4 - 1 1 .  SIGNAL DISTORTION IN TELETYPEWRITER 
SYSTEMS .  

a .  GE NERAL. - Teletypewr iter signals, a s  well as 
all dir ect cur rent signals ,  are subj ect to di stortion. 
This distortion may be caused by the line faciliti es, 
natural and man-made electrical disturbances ,  cross
fire, or sporadic changes of  operating speed at  either 
the local or remote station . A possible cause of dis
tortion would be to operate at a high transmitting 
speed into a long- line circuit, thereby resulting in the 
line current not reaching its steady- state value during 
the marking interval be cause of the inherent resist 
ance and capacitance of the ci rcuit . 

The types of di stortion (expressed in per cent of a 
unit pulse) are classified as bias distortion, charac
teristic distortion, fortuitous distortion, and end dis
tortion. 

b.  BIAS DISTORTION. - Bias, which is the simplest 
and common component of distortion, may be either 
marking (positive ) or spacing (negative ) .  Marking bias 
appears as a uniform lengthening of all of the marking 
pulses, and an equal uniform shortening of all of the 
spacing pulses. Spacing bias appear s as a W1iform 
shortening of all of the marking pulses,  and an equal 
uniform lengthening of all spacing pulses.  Zero bias 
is that state in which the marking pulses are equal in 
length to the spacing pulses . 

R l  

5 6 0 

C 2  

CR5 + 2 6 V  D C  

I O O M A  

1 0 0 U F  
75 WV 

1 0 0  U F  
7 5 W V  

R 2  

I O K  

I A I J 5 

Figur e 4-3 5 .  Signal Line Power Supply 1A 4, Simplified Schematic Diagram 
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Bias is caused by an improper relation between the 
levels at which the selector or other receiving device 
responds and the steady -state marking and spacing 
levels of the signal. This condition is caused by the 
presence of inductance and capacitanc e in the cir cuit, 
changes in the value of current , and improper values 
of operate and release curr ents of the receiving device.  
The value of current in the sele ctor which causes the 
armatur e to pull up is called the operating current of 
the sele ctor . The value of cur rent which causes the 
armature to fall back is  called the release current of 
the selector . The release current is smalle r in value 
than the operating current. 

These values are indicated on the waveshapes in 
figure 4-38 as the points 0 and R. The duration of the 
signal repeated by the armature is the time T . In the 
theor etical waveshape shown in A, the operat ion and 
the release of the armature take place immediately 
upon the transmission and completion of the impulse. 
The operating time T is exactly equal to the duration 
of the pulse. B, C, and D show the wave shapes re
ceived over lines of different transmi ssion character 
istics ,  and the effect o f  waveform distortion o n  oper 
ating time . 

In B, points 0 and R have been delayed because of 
the time T required for the current to reach the oper
ating and release value. In C ,  the points 0 and R have 
been delayed even more ,  and by unequal amounts, be
cause an incr ease in the inductance in the cir cuit 

T ---���� 
I 

I 
�------ T I ---����1 

I 
�---- T2 --�---�� 

I I 
��4------- T 3 ---��� 

N EGA T I VE B I A S  
T 3  LESS THAN T 

R 

Figure 4-38 .  Effect of Series Inductance 
on Pulse Lengths 
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causes the curr ent to build up and decrease more 
slowly . In D, the points 0 and R are at greater values 
because the tension of the spring holding the armature 
in place has been increased, requir ing the current to 
have a gr eater value for the armature to pull up . 
Here,  also , ther e  is a time delay before the armature 
operates.  Note that in B, C ,  and D operating time T ,  
during which the ar mature  r epeats the  signal, may be 
different from the duration of the transmitted pulses . 
Positive bias , the increase of the marking pulse, is 
illustrated in C. Negative bias, the decrease of the 
marking pulse, is i llustrated in D .  It is the unequal 
delay of the operat ing time T, that causes bias dis
tortion. 

c. C HARACT ERISTIC DISTORTION . 
( 1 )  GENERAL. - C haracteristic distortion is best 

defined in terms of its maj or properties . First ,  the 
distortion takes place when there is a transition, not 
from a steady-state marking or spacing current as 
in bias distortion, but from a changing current, because 
the steady -state value has not yet been reached. Sec 
ond, it i s  a distortion of the transmitter pulses that is 
characteristic of the inductance ,  capacitance, and re
sistance of a particular circuit . For some other cir 
cuit with different circuit constants ,  the amount of 
characteristic distortion i s  different . F inally , the 
form of the distortion does not change in sign or 
magnitude when the marks and spaces are inter
changed. 

(2 )  NEGATIVE CHARAC TERISTIC DISTORTION. 
Waveshape A, figur e 4-39 ,  shows a theoretically per
fect  waveshape; waveshape B shows the  same wave
shape in which the steady - state value of current is 
not attained dur ing the short pulse following a long 
pulse because of the characteristics of the line . The 
first marking pulse is a long one , allowing the current 

THEORETICAL WAVESHAPE 

WAVESHAPE SHOWING NEGATIVE 
CHARACTE R I S T I C  D I STORTION 

WAV ESHAPE SHOWING POSITIVE 
CHARACTERIST IC  DI STORTION 

F igure 4-39 .  Waveshapes Showing 
Characteristic Distortion 

A 

B 

c 
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to reach its steady-state value . The duration of the 
first space pulse is not long enough to allow the cur
rent to decrease to its zero steady -state value before 
the following space-to- mark transition. During in
terval 3, the cur rent builds up to approximately the 
steady- state value before the mark-to-space transi
tion for interval 4 .  The effect on the short pulse 
(interval 2) after a long pulse {interval 1) is to shorten 
it . The time delay from the mark-to-space transition 
and the point of the armature release at R (shown by 
D1)  is greater than the time delay from the space-to
mark transition and the ar mature operating at 0 (shown 
by D2) . The short pulse (interval 2) is shortened be
cause the armature operation is delayed less after the 
short pulse than after the long one. This is shown in 
B where T l ,  the duration of short pulse 2, is shorter 
than T2 , the duration of short pulse 3 .  

The current during pulse 4 decreases t o  its zero 
steady- state value before the space-to- mark transi
tion of pulse 5 which is a short pulse . The current 
again does not reach the steady -state value before the 
mark-to-space transition of pulse 6. The current 
decreases to approximately the zero steady - state value 
during interval 6 befor e the space-to-mark transition 
of pulse 7. The time delay from the space-to- mark 
transition of pulse 5 to the operation of the armature 
at point 02 ( shown by D4) is greater than the time 
delay from the mark-to- space transition of pulse 6 to 
the release point of the armatu re at point R3 ( shown 
by D5) .  Thus, 1 the short pulse again is shortened. 
This is apparent from B where T3, the duration of 
short pulse 5, is shorter than T4, the duration of 
short pulse 6. The effect of negative characteristic 
distortion is to shorten the short pulse after a long 
pulse, and this is true whether the pulse is marking 
or spac ing. 

(3)  POSITIVE CHARACTERISTIC DISTORTION. -
The effect of positive characteristic distortion is to 
lengthen the short pulse after a long pulse. This effect 
is caused by the operation of the armature being de
layed less after a long pulse than after a short one. 
This is true whether the pulse is marking or spacing. 
Waveshape C shows a wave in which the current over 
swings the steady - state value and fails to return to 
the steady state within the duration of the shortest 
pulse. During the fir st long pulse, the current rises 
above the steady -state value but decreases approxi 
mately to the steady state before the first mark-to
spac e transition. During short pulse 2, the current 
decreases below the steady -state value and fails to 
return to it before the space-to-mark transition of 
pulse 3. During pulse 3, the curr ent over shoots the 
steady- state value and does not complete the return 
to it during the pulse. With this condition D 1  (the time 
delay between the transition and the armature release) 
is less than the time delay of the operation of the arm
ature which  is shown by D2 . As  a result ,  the duration 
of the short pulse 2 after the long pulse 1 is increased. 

Since the time interval of D4 is less than the time 
interval of D5, the length of the short marking pulse 5 
after the long spacing pulse 4 is also increased. When 
a short pulse is lengthened after a long pulse, while 
the pulse is marking or spacing, the effect is known 
as positive characteristic distortion. 

If a wave performs a damped oscillation before 
settling to a steady state, it is possible that it will 
produce a negative characteristic effect on certain 

4 -24 

transitions and a positive characteristic effect on 
others.  Because characteristic distortion is depend
ent on the previous history of the signal, it is referred 
to as inter -symbol interference .  

d.  FORTUITOUS DISTORTION. - In comparison with 
bias and characteristi c distortion, both of which are 
systematic forms of distortion {that is ,  they occur in 
the same way at all times) fortuitous distortion causes 
the lengths of the received impulses to vary in an 
er ratic manner .  The reason for this is  simply that 
the causes of fortuitous distortion do not occur in any 
regular way . The causes are the chattering or spark
ing of relays; paralleling telegraph circuits and the 
crossfire introduced by these cir cuits; natural causes 
such as lightning; paralleling power lines; and inter
mittent shorts, opens, and grounds on the transmission 
line . 

e. END DISTORTION. - End distortion of start-stop 
teletypewriter signals is the shifting of the end of all 
marking pulses from their proper positions in relation 
to the beginning of the start pulse . 

4 - 1 2 .  TRANSMITTER C ONTROL CffiC UITRY. 

Plac ing the SEND. REC-RE C  switch in the SEND. 
REC position completes the trans mitter control (XMI 
TR) circuit through chassis connector pins L and M 
and the XMTR binding posts on the service cable to 
the remote equipment , turning it on. The addition of 
an RF filter comprised of two capac itors {100 pic o
farad, 500 wo rking volts} in the XMTR control c ircuit 
connected ac ross the line with a terminus to ground, 
prevents transmitter RF energy from reaching the 
teletypewriter chassis. The Ground binding post on 
the service cable permits grounding of th e teletype
writer and the remote equ ipment , reduc ing R F  inter
ference to the equipment. Refer to Table 4- 10A, 
Transmitter Control C ircuitry Trouble-Shooting, to 
diagnose any problems in keying the remote trans
mitter .  

NOTE 

The transmitter c ontrol contacts contained in 
the SEND. REC -REC switch (S3} located in the 
keyboard are dry contacts.  Power for keying 
the transmitter must be supplied from some 
external source (normally the transmitter ) .  

4- 1 3 . SIGNAL LINE CURRENT REGULATION. 

AN/TGC- 1 4A (V) signal line current can be regu
lated in all half -duplex modes ,  battery supplied in
ternally or externally by the signal line potentiometer 
(R2) . In full- duplex modes , internal regulation by the 
signal line potentiometer {R2) is possible only on the 
REC line , requiring external regulation of the SEND 
line ,  by the remote station supplying battery. 

NOTE 

Fuse F5
. 
{ . 100 rna) in the AN/TGC- 1 4A {V) and 

F4 in the AN/TGC - 1 4 (V) is in series with the 
s ignal line power supply , and prevents damage 
to the s ignal line power supply (1A4) if more 
than one equipment on the signal loop is sup
plying s ignal line current. F4 in the AN/TGC -
1 4A (V) is a (2.  5 amp) fuse and is in series 
with the A. C .  heater ele ment. 
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SECTION 5 

MAINTENANCE 

5 - l . INTRODUCTION. 

This section contains preventive maintenance ,  
corrective maintenance,  and repair information for 
Teletypewriter Sets AN/TGC - 1 4 (V) and AN/TGC -
1 4A(V) . 

This section is divided into three subsections; 
Preventive Maintenance,  Maintenance Standards , and 
Repair . 

The Preventive Maintenance subsection contains 
tabular test procedures to be performed by the op
erator and maintenance personnel at specified inter
vals to detect areas of abnormal performance .  The 
Maintenance Standards subsection contains mainte
nance standards which will establish the proper per
formance of the teletypewriter sets . 

The preventive maintenance procedures provide a 
systematic and efficient method for checking and 
perform ing routine preventive maintenance on the 
teletypewriter  sets . Com parison of preventive 
maintenance results with the maintenance standards 
and proper analysis and correction of any abnormal 
results will avert impending equipment malfunction. 

The repair subsection contains information re
quired to test,  repair,  adjust and lubricate all 
electrical and mechanical assemblies of the tele 
typewriter sets . 

NOTE 

All references to direction in this section 
are based upon viewing the equipment as 
seen from the operato r ' s  position.  

5 - 2 .  TEST EQUIPMENT AND TOOLS. 

Table 5 - 1  (Appendix) lists the test equipment and 
tools required to service and repair the teletypewriter 
sets . 

5 - 3 .  PRE VENTIVE MAINTENANCE . 

GENERAL.  - This section is divided into five 
parts ,  Operator 's Checkoff Lists, Technic ian 's 
Checkoff Lists, Maintenance Standards , Scheduled 
Parts Replacement, and Isolation of Printer  Mal 
function. When properly adhered to, these checks 
and procedures indicate the performance of indi
vidual electrical and mechanical functional circuits 
and also provide for systematic preventive mainte
nance of the teletypewriter sets . 

The preventive maintenance tables establish a 
calendar inspection system . If, how ever, 250 hours 
operation tim e is  accrued prior to the calendar due 
date, follow the inspection requirements established 
in tables 5 - 4  through 5 - 7  (Appendix) . 

A list of operating conditions which apply to the 
entire table (unless otherwise noted in a given step) 
is provided at the top of each procedure table . Where 
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illustrations are supplied, the step numbers of the 
procedures w ill correspond to the step numbers on 
accom panying illustrations . Arrow s leading from a 
given step number on an illustration graphically pre
sent certain basic information given in the associ
ated step of the procedure table .  This basic infor
mation includes the point where the test equipment is  
to be connected to the teletypewriter set and similar 
information . 

Prior to performing the scheduled preventive 
maintenance procedures ,  the teletypewriter set should 
be checked to insure that the equipment is operating 
w ithin its design capabilities . The maintenance 
standards given in paragraph 5-3 c should be per
form ed to ascertain that the equipment is operating 
normally . 

Comparison of test results with the given main
tenance standards will reveal any significant change 
in the operation of the teletypewriter sets .  It is 
expec ted that the test results will occas ionally show 
nominal varianc es , but this does not necessarily 
mean that the equipment is operating improperly . 
If , however , a particular step produces an indication 
which var ies progressively each time the check is 
made, improper operation or impending failure are 
indicated and correct ive measures should be taken 

a. OPERATOR 'S C HECKOFF LISTS . - The follow 
ing checks (tables 5 - 2  and 5 - 3 ,  Appendix) are in
eluded for use by Operating Personnel .  All of the 
conditions under which these checks are to be ac
com plished, are included in the upper left -hand side 
of the tables .  

b .  TECHNICIAN 's CHECKOFF LISTS . - The 
technic ian 's  checkoff lists (tables 5 -4  through 5 - 7 ,  
Appendix) comprise daily , weekly, monthly, and 
quarterly checks . Each of these tables contains a 
step number,  the item s to be checked, and a ref
erence to the maintenance standard (satisfactory 
operating condition) . If while performing the various 
checks a specified maintenance standard cannot be 
obtained, refer to (paragraph 5 - 1 )  ISOLATION OF 
PRINTER MALFUNCTIONS in an effort to isolate the 
problem area . When it is felt that the problem area 
has been isolated, do not perform the adjustment 
sequence without first checking the adjustment to 
insure that your diagnosis is correct . If it is then 
found that the adjustment is not correct , perform the 
adjustment sequence as instructed in paragraph 5 - 4e .  

c .  MAINTENANCE STANDARDS . - This section is 
comprised of a group of standards (operating and 
adjustment) which must be met to insure optimum 
performance of the teletypewriter set . These stand
ards are to be used as a guide when perform ing pre
ventive maintenance and trouble isolation procedures .  
If  the standards cannot be met ,  the related adjust
ment procedure required to obtain the standard ap
pears next to the standard. 
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When using this table (5 - 8 ,  Appendix) , note that 
there a re three columns ;  the left column contains a 
refe rence number when refe rring to this section from 
other sections , the middle colum n contains the stand
ard, and the right colum n contains a reference to the 
paragraph in which the related adjustment is contained.  

ber 34304 , is used on all parts except the gear t rain 
and the tips of the cam followers . The gear train and 
cam fo llowe r  tips are lubricated with grease , (MITE 
Corporation Part Number 504 1 - 1 ) MI L- G-3278A ( FSN 
9 1 50- 2 6 1 - 82 97) . 

e .  SCHEDULED PARTS RE PLACEMENT . - The 
following schedule should be checked for wear at the 
end of 500 ,  1000 , and 1 500 hour intervals of opera
t ion . The parts should be replaced if there is any 
indication that they  may become unservic eable dur 
ing the next 500 hours of operation . Refer to the 
appropriate disassembly, assembly, or replacem ent 
procedure .  

d.  LUBRICATION. - The no rmal lubrication inter
val for Teletypewriter Set AN/TGC - 1 4 (V) and Tele 
typew riter Set AN/TGC - 1 4A(V) is 250 hours .  If, 
however , a unit is operated under high temperature 
and high humidity conditions , the lubrication interval 
should be shortened to 1 25 hours . Non-fluid Oil 
(FSN 581 5 -869-9148) , MITE Corporation Part Num -

PART NAME 

Character Advance Paw l 
(33 , figure 5 - 8 5 ,  Appendix). 

Check Paw l (64 ,  figure 5 - 8 5 ,  
Appendix) . 

Advance Drum and Advance Ratchet 
(1 1 ,  figure 5 -8 5 ,  Appendix) . 

Motor Pinion and 1st Reduction Gear 
(5 , figure 5 - 74 ,  Appendix, 6 ,  fig
ure 5 - 73 ,  Appendix) . 

Hammer Face (42 ,  figure 5-89 ,  
Appendix) . 

Index Link (43 ,  figure 5 -8 5 ,  
Appendix) . 

Detent Pawl Actuator 
(50 , figure 5 -8 9, Appendix) . 

Contact Block As sembly 
(38 , figure 5 - 90 ,  Appendix) . 

Master Pulsing Contacts (40, fig
ure 5-89 ,  sheet 3, Appendix) . 

Keyboard Pulsing Contacts 
(44 , figure 5 -89 ,  Appendix, 
sheet 3) . 

5 -2 

500 HOURS 
AREA TO CHECK 

Tip (where pawl engages the 
advance ratchet) . 

Tip (where pawl engages advance 
ratchet) . 

Advance drum inner cable groove 
and advance ratchet . 

Teeth of pinion and 1 st Reduction 
Gear, where they engage . 

Bond between hammer face and 
hammer assembly. 

Index Link bearings .  

Actuator bearing. 

Contact points in contact block 
(located in chassis) . 

Contacts located in keyboard 
actuated by master pulsing 
cam follower.  

Contacts located in keyboard 
actuated by pulsing cam 
followers . 

INDICATION THAT RE PLACE
MENT PROCEDURE 

IS NE CESSARY 

Rounded tip, improper spacing 
across the line , overprinting of 
characters .  

Rounded tip, improper spacing 
across the line, overprinting of 
characters . 

Damage to inner cable groove in 
drum , worn chipped advance 
ratchet teeth. 

Excessively worn teeth resulting 
in abnormal noise when operat
ing . 

Separation of rubber between 
hammer face and hammer 
assembly . 

Worn index link bearings are 
indicated by exce ssive movement 
of the index link or  inability to 
maintain 0. 010 inch clearance 
between the rotary detent pin and 
the tips of index wheel.  

Check bearing for wear, indi 
cated by excessive side movement 
or end play of the actuator .  

Check contacts for w ear . Check 
self- shorting contact for con
tinuity when keyboard is  re
mov�d. C heck continuity on  
leads wired to  the  contact . 

Contacts worn or bent to a point 
where keyboard output is not ac
cepted by the printer and range is 
less than 70 points,  when key
board is checked with a printer 
of known range capability . 

Gap between contacts cannot be 
maintained due to metal fatigue 
in contact leaves . 
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PART NAME 

Special Function Bar Screw s  
(delrin) (86 ,  figure 5 - 8 5 ,  
Appendix) . 

Function Clutch Release Spring 
(51 , figure 5 - 78 , Appendix) . 

Time Delay Motor Stop Parts : 
Feed Pawl (31 ,  figure 5 - 54 ,  
Appendix) . 

Check Pawl (3 3 ,  figure 5 - 54 ,  
Appendix) . 

Secondary Check Paw l (1 2 ,  figure 
5 - 54 ,  Appendix) . 

Springs : (figure 5 - 5 4 ,  Appendix) 
Feed Paw 1 (30) 
Check Pawl (37) 
Secondary Check Pawl (1 4) 
Spiral Return (2) . 

Function Timing Cam and Cam 
Follower (57 ,  figure 5 - 78 ,  
Appendix) . 

Spring Yokes (print and function 
springs) (1 1 ,  figure 5 -7 9 ,  
Appendix) . 

Print Prevent Arm (36 ,  figure 
5 -84 ,  Appendix) . 

Print Prevent Bail  Screw s  
(46 , figure 5 -86 ,  Appendix) . 

Print cylinder ,  print cylinder 
shaft, and print strips (21 ,  
20 ,  figure 5 -8 2 ,  Appendix) . 

ORIGINAL 

TM-033 1 5 - 1 5  

500 HOURS 
AREA TO CHECK 

Screw Heads (white) holding 
function bar to function section.  

Spring loops and/ or main spring 
body . 

Tip (where pawl engages ratchet) . 

Tip (where pawl engages ratchet) . 

Tip (where pawl engages ratchet) . 

Attaching loops . 

Check cam surface (point of cam 
drop off) and tip of cam follower .  

Rubber pads on spring yokes and 
yoke bearings . 

Tip (point of contact with the step 
in the print prevent bail) . 

Check bail screw s  on the print 
prevent bail .  

End plugs of  print cylinder ,  sur
face of print cylinder shaft, and 
individual print strips . 

Paragraph 
5 - 3c 

INDICATION THAT RE PLACE 
MENT PROCEDURE 

IS NECESSARY 

Replace every 1 000 hours .  

Functions are repeated. In
ability to select functions . 
Check for distortion of spring 
loops and/ or main spring body . 

Rounded tip, feed pawl does  not 
advance ratchet . Motor shut
down time excessive . 

Rounded t ip, check pawl does not 
hold ratchet when advanced by 
feed pawl.  Motor shut -down 
time excessive . 

Rounded tip, ratchet is not held 
by secondary check pawl when 
advanced by the feed pawl .  
Motor shut - down time exces
sive . 

Check for distortion of spring 
loops and/ or main spring body . 

Worn cam surface (at drop off 
point) or cam follower tip. 
Functions or characters are 
selected more than once or are 
not selected at all . 

Separation of rubber pad on bot
tom of yoke from yoke main 
body, worn bearings ,  and 
loose fitting clevis pins result 
ing in exce ssive vibration dur
ing operation . 

Rounded tip, no print prevent 
(intermittent printing of 
functions) during function 
selection. 

Check for stripped bail screw s ,  
w ill not retain correct adjust
ment ,  printing is not prevented 
during function selection. 

Worn print cylinder end plugs,  
resulting in excessive end 
play and poor rotary pos ition
ing . Worn or damaged print 
cylinder shaft resulting in poor 
carriage return or lateral 
posit ioning (printed copy) . 
Damaged print strap results 
in poor printed copy. 

5 - 3  



Paragraph 
5 - 3c 

PART NAME 

Speed Change Gea rs (7 , figure 5 - 7 7 ,  
Appendix) . 

Start C lutch (20,  figure 5 - 70 ,  
Appendix) . 

Print- Function C lutc h  (7 , figure 
5 - 7 1 ,  Appendix) 

Print and Function Cam Fol
lowers (3 7 ,  figure 5 -84 ,  
Appendix) (8 9 ,  figure 5 - 8 5 ,  
Appendix) . 

Function Bar (87 ,  figure 5 - 8 5 ,  
Appendix) . 

Function Lever As sembly 
(61 , figure 5 -8 5 ,  Appendix) . 

Lifter Arm (58 ,  figure 5 - 8 5 ,  
Appendix) . 

Bounce Lever (2 4 ,  figure 
5 -8 5 ,  Appendix) . 

Lateral Be lt; Hammer, 
Rotary, and Return Cables 
(93 ,  92  and 94, figure 
5 - 8 5 ,  Appendix) . 

Rotary and Lateral Chains 
(54 and 9 1 ,  figure 5 -8 6 ,  
Appendix) . 

Sensing Finger Stop Strip 
(1 0 5 ,  figure 5 - 8 6 ,  
Appendix) 

U Bars and Sens ing Fingers 
(1 5 ,  14 (Typical) figu re 
5 -8 6 ,  Appendix) . 

5 - 4  

TM -033 1 5 - 1 5  

500 HOURS 
AREA TO CHECK 

Teeth of speed change gear . 

Cam surface,  carbide inserts 
(above jamming rollers) . 

Print -function clutc h cam s ,  
carbide inserts . 

Check carbide cam follow er 
tips at point of contact with 
the ir respective c am s .  

Leading edge o f  func tion bar . 
fit of function bar guide pins . 

Oillite bearings and pins in 
function lever assembly .  

Lifter arm clam p and point of 
contact (tip of lifter arm) with 
slot in  function lever assembly. 

Check first tooth and c lam p of 
bounc e leve r.  

Check belt and cables near 
pulleys . 

Check chain links and connect 
ing pins . 

Check inner surface of stop 
strip (top) . 

Pin holding sensing finger to 
U bar.  

AN/TGC - 1 4 (V) AND AN/TGC - 1 4A (V) 
MAINTENANCE 

INDICATION THAT REPLACE
MENT PROCE DURE 

IS NE CE SSARY 

Check for worn or damaged 
teeth . 

Cam surface worn, carbide in 
serts disloged from c lutch 
hous ing , start c lutch will not 
rotate (release) . 

Cam s urface s  worn, carbide 
inserts disloged from clutc h  
hous ing, clutch jammed, rotates 
continuous ly or will not engage . 

Check for exc es sive wear on 
cam followers and their respe c 
tive cam s .  Normally when a 
c am follow er is replaced the 
clutch on which it rides should 
also be replac ed. 

Worn leading edge on function 
bar, loose fit of function bar on 
guide pins . 

Worn oillite bearings and guide 
pins in function lever as sembly . 
The function bar will usually 
show signs of w ear when above 
conditions are present . 

Lifter arm c lam p doe s  not hold 
function shaft, no function se
lection . Worn tip of lifter arm 
permits excessive lateral move 
m ent of the function lever 
assembly. 

Worn first tooth and/or clamp on 
bounce lever results in contin
uous automatic carriage return 
and line feed after printing a few 
c haracters on the line . 

Worn, frayed, or cut sections of 
belt or cable s .  

Worn links and pins w ith flat 
s.pots causing poor rotary and 
lateral stroke (poor copy) and 
inability to adj ust stroke (ro 
tary and lateral) . 

Grooves worn in inner surface 
of stop strip or stop strip bent 
from j ammed sensing fingers .  

Pin holding sensing finger to 
U bar is worn resulting in ex
cess play and non - selection of 
functions . 
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Paragraph 
5 - 3c 

PART NAME 

Speed Change Gears (7 , figure 5 -7 7 ,  
Appendix) . 

Start Clutch (20 ,  figure 5 - 70,  
Appendix) . 

Print - Function Clutch (7 , figure 
5 - 7 1 , Appendix) 

Print and Function Cam Fol 
lowers (3 7 ,  figure 5 - 84, 
Appendix) (89 ,  figure 5 - 8 5 ,  
Appendix) . 

Function Bar (87 ,  figure 5 -85 , 
Appendix) . 

Function Lever As sembly 
(6 1 ,  figure 5 - 8 5 ,  Appendix) . 

Lifter Arm (58 ,  figure 5-85 , 
Appendix) . 

Bounce Lever (24 ,  figure 
5 -85 ,  Appendix) . 

Lateral Belt ; Hammer, 
Rotary, and Return Cables 
(93 , 92 and 94, figure 
5 -8 5 ,  Appendix) . 

Rotary and Lateral Chains 
(54 and 91 , figure 5-86 ,  
Appendix) . 

Sensing Finger Stop Strip 
(105 , figure 5 - 8 6 ,  
Appendix) 

U Bars and Sensing Fingers 
(1 5 ,  14 (Typical) figure 
5-86,  Appendix) . 

5 - 4  
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500 HOURS 
AREA TO CHECK 

Teeth of speed change gear . 

Cam surface , carbide inserts 
(above jamming rollers) . 

Print -function clutch cams,  
carbide inserts . 

Check carbide cam follower 
tips at point of contact with 
their  respect ive cam s .  

Leading edge o f  function bar .  
fit of  function bar guide pins . 

Oillite bearings and pins in 
function lever assembly . 

Lifter arm clam p and point of 
contact (tip of lifter arm) with 
slot in function lever assembly . 

Check first tooth and clamp of 
bounc e lever .  

Check belt and cables near 
pulleys . 

Check chain links and connect 
ing pins . 

Check inner surface of stop 
strip (top) . 

Pin holding sensing finger to 
U bar .  

AN/TGC - 1 4 (V) AND AN/TGC - 1 4A (V) 
MAINT ENANC E 

INDICATION THAT RE PLACE 
MENT PROCEDURE 

IS NECESSARY 

Check for worn or damaged 
teeth .  

Cam surface worn, carbide in
serts disloged from clutch 
housing, start clutch will not 
rotate (release) . 

Cam surfaces worn, carbide 
inserts disloged from clutch 
housing, clutch jammed, rotates 
continuously or will not engage . 

Check for excessive wear on 
cam followers and their respec
tive cam s .  Normally when a 
cam follower is replaced the 
clutch on which it rides should 
also be replac ed. 

Worn leading edge on function 
bar ,  loose fit of function bar on 
guide pins . 

Worn oillite bearings and guide 
pins in function lever assembly . 
The function bar will usually 
show signs of wear when above 
conditions are present . 

Lifter arm clamp does not hold 
function shaft , no function se
lection . Worn tip of lifter arm 
perm its exces sive lateral move 
ment of the function lever 
as sembly . 

Worn first tooth and/or clamp on 
bounc e lever results in contin
uous automatic carriage return 
and line feed after printing a few 
characters on the line . 

Worn, frayed, or cut sections of 
belt or cables .  

Worn links and pins with flat 
spot s causing poor rotary and 
lateral stroke (poor copy) and 
inability to adj ust stroke (ro 
tary and lateral) . 

Grooves worn in inner surface 
of stop strip or stop strip bent 
from jammed sensing fingers . 

Pin holding sensing finger to 
U bar is worn resulting in ex
cess play and non- selection of 
functions . 
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TM-033 1 5 - 1 5  Paragraph 
5 - 3c 

INDICATION THAT RE PLACE-
500  HOURS MENT PROCE DURE 

PART NAME AREA TO C HECK IS  NE CESSARY 

All sc rews ,  springs and retain- Screw heads and threads ; spring Check sc rew heads for damage 
ing rings . loop main spring body , and retain- threads for distortion, spring 

ing rings . 

f .  ISO LATION OF PRINTER MALFUNCTIONS . -
This section contains sam ples  of printed copy from 
printers with known malfunctions .  If your printer is  
starting to garble,  type a series of "AM ' s " ,  "OU 's  " ,  
"RY ' s "  and the message , "NOW IS T HE TIME FOR 
ALL GOOD MEN TO COME TO THE AID OF THEIR 
COUNTRY " .  Compare this typed material with the 
samples that follow , noting exactly which one of the 
samples corresponds to the material you have just 
typed.  When the correct sample is selected, follow 
the instructions given to correct the malfunction .  

Each of  these samples will have a series of notes,  
such as ;  "only half a character appears to be printed" 
or "functions are pr inted " .  Pay part icular attention 
to these notes  as they will guide you in recognizing 
the cause of printing malfunctions . 

NOTE 

A check of slide alignment in letters A 
should always be the first step in diagnos
ing printer malfunctions . 

Sample 1 

HAMMER ALIGNMENT OUT 

Half a printed character appears ,  but character 
spac ing is good. There wil l  be no printing on 
functions ,  if hammer misalignment is  the problem . 
If there is printing on functions , refer to Sample 2 .  

1 .  HAMMER NOT ALIGNED PROPERLY 

u m m � � � m m m m � � � � � m m m � � � �  

;���t��R����\��R�������R�R�R�R���RIR�RIR�RIR 

:t.Cl•C:LC:LCt.CLC:t.Ct.Ct.CLCt.Ct.Ct.CLCl·Cl.CL.CL.CLCL.CLCL.· 

CHE CKS 

CAUSE 

Put the printer in letters ' 'A ' '  and 
check hammer alignment with the 
letter ' 'A ' ' .  

Hammer slipping o n  hammer cable . 

CORRE CTION 

Step 1 With the printer in letters ' 'A ' ' ,  
loosen the cable clamp.  

Step 2 Place a split 1/2"  length of spa
ghetti tubing over the cable and 
slide it under the clamp. Refer 
to f igure 5 - 1 (Appendix). 

Step 3 Retighten in the proper position. 

ORIGINAL 

loops and main spring body for 
damage or distortion,  retaining 
rings for security . 

Sample 2 

LATERAL SLIDE NOT PROPERLY ALIGNE D 

Half characters will appear to print over one 
another . Function characters will also be 
printed, when slide misalignment has gone too 
far .  

2 .  LATERAL SLIDE NOT ALIGNE D PROPERLY 

( ''� � ... t\ � ... 4\ � .. .. .. .. .. . .. � � >t\ "\\ • � .. 

� mffRf(RJffUfAifAJfAHRJfrut'RJf(U(RffRHRffRffRffRJfRt'rufrufRI 

J )IJt)IJt)Ut)IJt)(Jt)Ut)Ut)IJ•)Ut)(Jt)U•)U•)IJ•)Ut)IJt)Ut)fJt)U•)Ut)Ut)IJ 

'II )�ei .l !illlH�IIlH � •7.t>�•t\I.L .. Iil) )•) •E-F. �;tll't)• •:t>� •11) 

CORRECTION 

Place the printer in lette1·s A. Realign the 
slides and recheck the automatic chain takeup 
adjustment . 

NOTE 

If the stroke is good but the functions 
are being printed, check the rotary 
slide adjustment . 

CAUSE 

Lateral belt stretching and automatic chain 
take up adjustment .  

CORRE CTION 

Perform the lateral slide alignment adjust
m ent and realign the hammer . 

Perform the lateral function slide alignment 
and realign the hammer to the letter A.  

Sample 3 

LATERAL TAKE UP ARM fiTTING FRAME 

Any characters that are located at the extreme 
right on the cylinder,  will appear to print over 
the previous character .  

3. LATERAL T AKEUP ARM PIN HITTING 
FRAME IN TAKEUP BRAC KET ASSEMBLY 

� · · · · · · · · · · · · · · · · · · · · ·  

RYRYRYRYRYRYRYRYRYRY RY RYRYRYRYRYRYRYRY RY RYR 

uououououououououououououououououououououou 
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CAUSE 

No c learance between the take up arm pin and 
the frame ,  in the letters "M " po sition. 

CORRE CTION 

Check slide alignm ent in letters A and realign 
slides ,  if necessary . Then position printer in 
letters M and adjust lateral control belt to 
establish proper c learance (1 /1 6 - inch) between 
takeup arm pin and rear of slot in takeup 
bracket assembly . 

CAUSE 

Late ral belt stretching , or lateral slide going 
out of adjustment . 

CORRECTION 

Check lateral belt and lateral slide alignm ent 
adjustments .  

NOTE 

This condition will not exist with 
printers which have the shortened 
takeup arm pulley pin , since pin con
tact with the back of the notch in the 
takeup drum bracket assembly is not 
possible . 

Sample 4 

LATERAL STROKE NOT ADJUSTED PROPERLY 

5-6  

Uneven spacing between certain characters . 

4. STROKE NOT ADJUSTED PROPERLY 

� � � � � � � � � � � � � � � � � � �  

R � � m m m m � � m m m m m � � � � � �  

� � � � � � � � � � � � � � � � � � w  

� W 1 $  THE H 1  E FOR ALL GOOD 11 EN 1) CO 

CAUSE 

Lateral belt stretching. 

CORRE CTION 

Check slide alignm ent in letters A, and re
align slides  if necessary . Check lateral belt 
adjustm ents . 

CAUSE 

Lateral stroke scr ews loose. 

CORRECTION 

Check slide alignment in letters A. Perform 
lateral stroke adjustment. 

Sa mple 5 

HAMMER FACE NOT PRO PER LY ALIGNED 
WITH CHARAC TER STRIPS OR ROTARY 

CA BLE IMPROPERLY ADJ USTED 

The uppe�· or low er portion of the c haracter may 
appear light or does not print . 

5. HAMMER FAC E NOT PROPERLY ALIGNED 

uvvouuuouuvououououououuuuuuuuuuuuuuuuuuuuu• 
. ..u .. I �  I Hi:. l l t11;. r Ul\ �LL �uuu o"\l;.rt I u �Ut"\1;. I u 

CAUSE 

Hammer face on the hammer assembly not 
properly aligned to the cylinder or rotary  
cable not adjusted properly . 

CORRECTION 

Readjust hammer face ,  or rotary cable . 

CAUSE 

Rotary cable stretching . 

CORRECTION 

Cneck rotary cable adju stments .  

CAUSE 

No index wheel clearance . 

CORRECTION 

Check rotary detent pawl adjustment . 

5 - 4 .  RE PAIR .  

The following paragraphs contain instructions for 
repairing and adj usting the teletypewriter set s .  
Parts location illustrations are provided throughout 
the text or in the Appendix as required. Overall 
schematic and wiring diagrams are provided in the 
Appendix . 

a . FAILURE RE PORTS . - Report each failure of 
the equipment , whether caused by a defective part , 
wear, improper operation, or an external cause . 
Use E LECTRONIC FAI LURE RE PORT fo rm DD78 7 .  
Each pad of the fo rms inc ludes fu�l instructions fo r 
fi lling out the forms and forwarding them to the 
Marine Corps Supply Activity ,  Philadelphia, 
Pennsylvania . Be sure that you inc lude the model 
designation and serial number of the equipm ent 
(from the equipment identification plate) and the 
type number and reference de signation of the par
ticular defective part (from this section) . Desc ribe 
the cause of the failure completely, continuing on 
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5-4a 

the back of the form if necessary . Do not substitute 
brevity for c larity. And rem ember . . .  there are 
two side s to the failure report . .  

YOUR SIDE 

Every FAILURE RE PORT is a boost for you: 

1 .  It  show s that you are doing your job. 

2.  It helps make your job easier .  

3 .  It insures available replacements . 

4. It gives you a chanc e to pass your knowledge 
to every man on the team . 

H EADQUARTERS SIDE 

1 .  Evaluate present equipment .  

2 .  Im prove future equipment . 

3 .  Order r eplacements for stock. 

4. Prepare field changes .  

5 .  Publish maintenanc e data . 

Always keep a supply of failure report form s on 
hand. You can get them from the Marine Corps 
Supply Activity, Philadelphia, Pennsylvania . 

b. REMOVAL AND INSTA LLATION PROCED
URES . - The follow ing procedures establish the man
ne r in which the teletypew riter sets are to be dis 
mantled to their component levels for adjustment or 
further disassem bly . Specific disassembly and 
as sembly instructions are contained in paragraphs 
5 - 4f and 5 - 4g. 

(1 ) SERVICE CABLE REMOVAL.  - Set all 
sw itc hes in the O F F  po sition, turn the connector
plug one quarter turn counterclockwise and pull 
straight out . 

(2) SERVICE CABLE INSTA LLATION . 
Step 1 .  Set all switche s in the off position . 
Step 2 .  Inspect the service cable receptable in 

the r ight rear of the electrical chassis to insure that 
no fo reign matte r is present . 

CAUTION 

If interference or binding is encountered 
whi le performing the following steps , im 
mediately remove the connector- plug from 
the receptac le and determine the cause of 
interference .  

Step 3 .  Align the key of the service cable connec 
tor- plug with the keyway of the service cable 
receptac le . 

Step 4. Carefully insert the service cable con
nector- plug into the service cable receptac le and 
then turn the connector-plug a quarter turn clock
wise to secure it . 

ORIGINAL 

CAUTION 

Be sure that the service cable is grounded 
at the prim ary power source .  

(3) PRINTER FRONT COVER AND ELECTRICAL 
C HASSIS REMOVAL.  

NOTE 

Remove the service cable (pat'agraph 
5 - 4b(1 )  prior to performing the follow ing 
steps . 

Step 1 .  Disengage the two captive fasteners on 
the printer front cover by turning them 1/4 turn 
counterclo ckwise . 

CAUTION 

When the front cover is removed, the elec 
trical chassis locking device is released 
and the chassis is  free to slide out of the 
printe r .  

Step 3 .  Slide the chassis out of the case . 
(4) PRINTER COVER AND E LECTRICAL 

C HASSIS RE PLACEMENT . - The printer front cover 
and electrical c hassis are replaced in the case by 
reversing the removal procedure . 

(5) KE YBOARD REMOVAL.  

CAUTION 

Insure that the printer motor has been 
turned off prior to attempting keyboard 
removal . 

NOTE 

The keyboard cannot be removed w ithout 
first removing the printer front cover .  

Step 1 .  Remove the front cover a s  instructed in 
paragraph 5 - 4b(3) . 

Step 2 .  Move the keyboard lock bar to the right . 
Step 3 .  Grasp the sides of the keyboard and 

c arefully pull the keyboard out of the e lectrical 
chassis .  

Step 4 .  If  the keyboard is provided with a ground 
strap, loosen the ground strap thumb screw ,  disen
gaging the strap from the s ide of the keyboard and 
continue to pull the keyboard carefully unt il it is  
completely removed from the chassis . 

(6) KEYBOARD INSTALLATION . - The keyboard 
is  replaced in the electrical chassis by reversing the 
steps in the keyboard removal procedure . 

NOTE 

If the keyboard is provided with a ground 
strap, be sure to refasten the end of the 
ground strap to the side of the keyboard by 
use of the thumb screw provided. 
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(7) PA PER GUIDE PLATE REMOVA L .  
Step 1 .  Remove the front cover and chassis as 

sembly as instructed in paragraph 5 - 4b(3 ) . 
Step 2 .  Carefully grasp the paper guide with your 

index fingers  and pull fo rward and up. 
Step 3 .  Remove the paper guide from the printer 

assem bly . 
(8) PAPER GUIDE PLATE INSTALLATION . 
Step 1 .  E ngage the two pins in the paper guide 

plate in the holes in the back of the printer back 
plate . 

Step 2. Grasp the front of the paper guide plate 
and hook the two c lips on the front of the paper guide 
plate over the two sc rew posts located on the front of 
the pr inter ass embly. 

NOTE 

This may be done by pressing dow nward on 
the front of the paper guide . 

Step 3 .  Reinstall the c hassis assembly and front 
cover . 

(9) PRINTER REMOVAL FROM ELECTRICAL 
CHASSIS . 

Step 1 .  Rem ove the front cover and chassis as
sembly in accordance with paragraph 5 - 4b{3) . 

Step 2 .  Disconnect the motor and selector con
nector plug s .  

Step 3 .  Disengage the printer slide locks and the 
two rear lock screw s .  

Step 4. Lift the printer as sembly away from the 
electrical chas sis by lifting up and to the rear to pre 
vent damage to the off- line function slide . 

{1 0) PRINTER INSTALLATION ON E LECTRICAL 
CHASSIS . 

Step 1 .  Position the printer on the electrical 
chassis and engage the two printer slide locks and 
two printer attaching screw s .  

Step 2 .  Connect the magnetic selector plug t o  the 
receptac le provided in the line senso r .  Connect the 
motor plug to the receptac le provided in the line 
sensor .  Connect the motor plug to the receptacle 
just forward of the signal line power supply . 

Step 3 .  Reinstall the front cover and chassis as
sembly . 

(1 1 )  LINE SENSOR REMOVAL . 
Step 1 .  Remove the front cover and chassis as

sembly from the case as instructed in paragraph 
5 - 4b(3) . 

NOTE 

The selector  connecto r should be unplugged 
from the line sensor prior to removal of the 
line sensor .  

Step 2 .  Remove the four attaching screws and 
gently life the line sensor away from the electrical 
chassis , being careful not to damage the chassis 
connector .  

(1 2) LINE SENSOR INSTA LLATION . - Reverse 
the line sensor removal procedure to replace the 
line sensor on the electrical chassis ,  being careful 
not to damage the chassis connector .  
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NOTE 

Replace  the selector connector  in the con
nector receptacle in the line senso r .  

{1 3 }  SIGNA L LINE POWER SUPPLY REMOVAL . 
Step 1 .  Remove the front cover and chassis as 

sembly from the case as instructed in paragraph 
5 - 4b {3 ) . 

NOTE 

The motor connector should be unplugged 
from the signal line pow er supply prio r to 
removal of the signal line pow er supply. 

(1 4) SIGNAL LINE POWER SU PPLY INSTALLA
TION . - Reve rse the signal line pow er supply pro 
cedure to replac e the signal line pow er supply on the 
electrical chas sis,  being careful not to damage the 
chassis connecto r .  

NOTE 

Replug the motor connector in the receptacle 
in the power supply . 

c .  RE PLACEMENT PROCEDURES .  - The replac e 
ment of cable s ,  late ral belt, advance drum ratchet, 
and master pulsing contacts described in the para
graphs that follow require only minor disassembly . 
Adjustments  which are effected by a replacement 
procedure are indicated in the replac em ent proced
ure . In most instances  all that is required is that a 
check of the indicated adj ustments be made before 
returning the equipment to service .  The replace 
ment o f  worn or defective mechanical parts requires 
disassembly of the equipm ent as far as necessary to 
gain access to parts .  Replace the part with the cor 
rect replacement part listed in Repair Parts List 
SL-4-0331 5B.  

(1 ) E LECTRONIC COM PONENT RE PLACEMENT . 
The replacement of defective electronic components 
is ac complished using standard hand tools and sol
dering techniques . Replace all defective electronic 
part s with the correct replacement part listed in 
Repair Parts List SL- 4-003 1 5 B .  Solder the replace
ment part into the circuit using resin-core solder ,  
Federal Specification QQ-S-571 C,  Type Sn60WARP2 , 
or equivalent . Use only enough solder to insure a 
sound connection.  When solder ing transistor leads , 
use a very light soldering iron and only enough heat 
to make the solder flow . In addition, hold the con
nection with a pair of long nose pliers while solder
ing . The pliers placed between the connection and 
the component being replaced will act as a heat sink 
and dissipate excessive heat from the transistor 
body . 

(2) FIBERGLAS LATERA L CONTROL BE LT 
RE PLAC EMENT . 

Step 1 .  Place printer in letters "A " .  
Step 2 .  Release function clutch, depress car

riage return off- line function slide, and rotate main
shaft until carriage return occurs .  

Step 3 .  Loosen lateral belt clamp on advance 
drum (figure  5 - 1A,  Appendix) .  
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Step 4. Remove lateral belt from under it s 
clamp.  

Step 5 .  Loosen lateral belt clamp screw on take 
up drum . 

Step 6 .  Remove lateral belt from the takeup 
drum , the tension pulley,  and the lateral pulley 
(located on the left corner of  the printer) . 

Step 7 .  Remove print cylinder yoke shaft "E " 
ring located outside of the printer right frame wall.  

Step 8. Slide print cylinder yoke shaft to the left 
to disengage shaft from hole in right frame wall. 

Step 9. Slide print cylinder yoke shaft to the 
right and remove shaft completely from print 
cylinder yoke and printer frame .  

Step 1 0 .  Loosen print cylinder yoke clamp 
screw . 

Step 1 1 .  Remove wedge holding lateral belt in 
print cylinder yoke . 

Step 1 2 .  Remove lateral belt from print cylinder 
yoke clamp.  

NOTE 

Do not pull old lateral belt out of printer, 
it will be used to thread the new belt 
through the pulley system . 

Step 13 . Pull old belt j ust far enough to the right 
to clear the left frame wall of the printer . 

Step 1 4 .  Place the long portion of fiberglas 
lateral belt (the length of lateral belt measured from 
sleeving to end) to the right of the print cylinder 
yoke clam p .  

Step 1 5 .  Using a sc rewdriver, gently press 
sleeved portion of fiberglas belt into the print 
cylinder yoke clamp. 

CAUTION 

Exerc ise care not to kink the belt during 
the installation procedure, as kinking will 
fracture the material . 

Step 1 6 .  Insert wedge in print cylinder clamp 
notch and turn clockwise properly seat belt and 
wedge in the c lamp.  

Step 17 .  T ighten cylinder yoke clamp sc rew 
when the belt is properly inserted in clamp. 

Step 1 8 . Slide print cylinder yoke shaft from 
right to left into print c ylinder yoke . 

Step 1 9 .  Slide print cylinder yoke shaft into hole 
in left frame wall and then to the right into hole in 
right frame wall. 

Step 20. Insert yoke shaft "E " ring into its notch 
outside of the right frame wall . 

Step 21 . Staple left end of old lateral belt to the 
long portion of fiberglas belt . 

NOTE 

When stapling the overlapped ends of the 
belts together,  be sure that there are no 
twists in the old or new belt s .  

Step 2 2 .  Gradually pull the r ight end o f  the old 
belt to the right until new fiberglas lateral belt comes 
out of printer right side . 
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Step 23 . Separate the old belt from the new fiber
glas belt at the point where they are stapled together . 

Step 24 .  Tw ist the fiberg·las belt 1/4 turn clock
wise and then pass the belt around the pulley on the 
right side of the frame j ust outside the hole in the 
frame wall . 

Step 2 5 .  Make a 1 /4 clockwise turn in the lateral 
belt and then a full counterc lockw ise turn with the 
belt around the advance drum ; then ins ert the lateral 
belt through the notch in the advance drum . 

Step 26.  Place the lateral belt under lateral belt 
clamp on the advance drum (there should be approxi 
mately 2 inches of excess belt) . 

Step 27 .  Loop the excess belt, insert belt end 
under lateral belt clamp and tighten the lateral belt 
clamp screw .  

Step 28 . Check to be sure that lateral belt remains 
under the clamp when the c lamp sc rew is  tightened. 

Step 29. Thread left end of the lateral belt around 
lateral belt pulley on left corner of the printer . 

Step 30 .  Loop lateral belt over top of  lateral belt 
tension pulley and then under the tension pulley . 

NOTE 

If the takeup drum spring tension has been 
released, preload the takeup drum by turn 
ing it two or three complete turns counter
clockwise . Then insert a piece of dr ill rod 
or sim ilar object into the hole in the takeup 
drum and the takeup bracket to prevent the 
take up drum from unwinding . 

Step 3 1 . Make one full clockwise turn (as viewed 
from the left side of printer) around takeup drum and 
insert belt through notch in the takeup drum . 

Step 32 .  Pull left end of the lateral belt until the 
outside diameter of the lateral tension pully is ap
proximately 1 / 1 6  inch away from the outside diam 
eter of the takeup drum . 

Step 33 . Insert the lateral belt under its clamp 
on the take up drum . 

Step 34 .  Loop the excess belt , insert the belt 
end under the clamp and tighten the lateral belt clamp 
screw .  

Step 3 5 .  Check t o  be sure that lateral belt re
mains under the clamp when the clamp sc rew is 
tightened. 

Step 3 6 .  Advance the print cylinder all the way 
ac ross its shaft by turning the advance drum counter
clockwise until two clicks are heard or felt , indi 
cating that the end of the line has been reached.  

Step 37 . Check for 1/2 inch clearance between 
the right end of the print cylinder yoke and print 
cylinder shaft bearing in the printer right frame 
wall (1/2 inch for 72 character line and 1/16 inch 
for a 76 character line format) . 

Step 38 . If the clearance is not spec ified in 
step 38 loosen the lateral belt clamp on the advance 
drum and let out or takeup as required, until 1/2 or 
1/16 inch clearance is established between the print 
cylinder yoke and print cylinder shaft bearing . 

Step 3 9 .  Readjust for 1/16  inch clearance as ex
plained in step 3 2 .  

Step 40 . Depress the off- line carriage return slide 
while rotating the mainshaft until carriage return 
occurs . 
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Step 41 . Advanc e the print cylinder half-way 
across its shaft by rotating the advance drum counte r
clockwise .  

Step 42 . Loo sen the hammer clamp sc rew . 
Step 43 . Align the hammer to the letter A .  
Step 4 4 .  Tighten the hammer cable clamp o n  the 

hammer cable when the alignment of the hammer and 
the letter A is correct . 

(3) NYLON LATERA L  CONTROL BE LT RE 
PLAC EMENT . 

NOTE 

The lateral control be lt may be replaced by 
fusing the new belt to the old belt extending 
from the right side of the printer . The new 
belt may then be drawn through the printer 
pulley and slide system by gradually pulling 
on the old lateral control belt from the left
hand side of the printer . Observe that the 
belt follows the pulley system correctly and 
has the required twists and one complete 
turn around the take up drum . 

Step 1 .  Depress carriage return lever (on right 
side of printer) , disengaging check paw l, if neces 
sary, manually rotate the advance drum clockwise to 
the limit of its trave l. 

NOTE 

This positions the mechanism as it would be 
at the beginning of a line . 

Step 2 .  Cut a length of belt (or use exact length 
replacement belt) approximately 38 inches long and 
knot one end; fuse the end of the belt .  

Step 3 .  See figure 5 - 2  (Appendix) . Slip the 
knotted end of the belt under the lateral control belt 
clamp. Secure the belt clamp and thread the belt 
through the hole and up through slot at top center 
groove of the takeup drum ; wind belt one full turn 
counterc lockwise . 

Step 4. Pass the belt under the bottom and around 
the top of the belt pulley and then to the pulley lo 
cated on the top left corner of the printer ,  being care
ful to twist the belt one -quarter turn counterclock
wise as shown.  

Step 5 .  Pull the belt across the front of  the printer 
to the top pulley on the right side . 

Step 6. Thread the belt over the top and down to 
the pulley just under the top pulley; then bring the 
belt under the bottom pulley and toward the center of 
the machine . 

Step 7 .  Thread the belt over and around the pulley 
on the lateral control function slide . 

Step 8 .  Twist the belt one -quarter turn clockwise . 
Pass the belt through the hole in the frame and then 
around the pulley on the right side frame just outs ide 
of the hole . 

Step 9. Tw ist the belt one -quarter turn clockwise . 
Pull the belt moderately tight and then slip the belt 
through the s lot in the advance drum ; twist the belt 
one - quarter turn clockwise and slip it under the 
lateral control belt clamp on the advance drum . 

Step 1 0 .  Secure the belt in the clamp.  
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NOTE 

Allow the excess belt to hang free until it 
is determined that none will have to be 
used; then knot and fuse the end of the belt . 

Step 1 1 .  Advance the print cylinder all the way 
across the page by turning the advance drum counter
clockwise until two clicks are heard or felt , indicat 
ing that the end of the line has been reached. 

Step 1 2 .  Check fo r 1 /2 inch clearance between 
the right end of the print cylinder yoke and the print 
cylinder shaft bearing in the printer right frame wall 
(1/2 inc h for 72 characterline and 1 / 1 6  inch for a 76 
character line format) . 

Step 1 3 .  If the clearance is not as specified in 
step 1 2 ,  loosen the lateral belt clamp on the advance 
drum and let out or takeup as required, on the lateral 
belt until 1 /2 or 1/16  inch clearance is established 
between the print cylinder yoke and the print cylinder 
shaft bearing . 

Step 1 4 .  Adj ust for a 1 / 1 6  inch c learanc e between 
the circumferences of the lateral takeup arm pulley 
and the takeup drum by loosening the lateral belt 
clam p on the takeup drum and letting out or taking up 
on the lateral belt until the clearance is e stablished . 

Step 1 5 .  Retighten the clam p on the lateral belt 
when the 1/16  inch clearance is established. 

Step 16. Depress the off-line carriage return 
slide while rotating the mainshaft until carriage 
return occur s .  

Step 1 7 .  Advance the print cylinder half-way 
across the page by rotating the advance drum counter
clockwise .  

Step 1S . Loosen the hammer clamp screw . 
Step 1 9 . Align the hammer with the letter A .  
Step 2 0 .  Tighten the hammer cable clamp o n  the 

hammer cable when the alignment of the hammer and 
the letter A is correct. 

(4) ROTARY CABLE RE PLACEMENT . 

NOTE 

Do not remove the old rotary cable as it will 
be used to thread the new rotary cable 
through the printer pulley system . 

Step 1 .  Place the print in letters A .  

CAUTION 

In the next step, rapid unwinding of the 
rotary motion spring w ill se riously damage 
the spring. If the rotary motion spring re 
taine r is released suddenly, or the rotary 
cable has broken, remove the grip ring and 
two washers and insure that the spring 
(figure 5 -3 ,  Appendix) has not been 
damaged. 

Step 2. While holding the rotary motion spring 
retainer ,  loosen the print cylinde r shaft bearing re 
tainer screws and allow the spring retaine r to unwind 
slowly until the spring tension is released.  

Step 3 .  Place the printer on its backplate and turn 
the rotary cable adjustm ent screw (figure 5 -4 ,  Appendix) 
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until the rotary cable adj ustment bracket reaches the 
center of its travel .  

Step 4 .  Cut a length of  cable (or use replacement 
cable of exact length) approximately 1 5  inches long, 
knot one end tightly and then fus e the knotted end of 
the cable with a match . 

CAUTION 

Be sure that the spring tension has been 
released as directed in step 2, before per
form ing step 5 .  

Step 5 .  I f  the old rotary cable is still threaded 
through the rotary pulley system , cut off the knotted 
ends of the cable . (The end knotted against the index 
wheel and the end knotted against the rotary cable 
adjustment bracket) and proceed with step 8 .  If the 
old rotary cable has been removed from the printer 
proceed with step 6 .  

Step 6 .  Thread the new cable through the hole in 
the rotary cable adjustment bracket (figure 5 - 5 ,  
Appendix) . 

Step 7 .  Thread the free end of the rotary cable 
over the top of the letters-figures pulley under the 
next idler pulley, over and around the pulley on the 
rotary strip, through the hole in the right frame,  
under the idler pulley up and over  the upper idler 
pulley and then under and over  the front of the index 
wheel .  Skip step 8 and proceed with step 9 .  

Step 8 .  Thread the new cable through hole i n  the 
rotary cable adjustment bracket and then fuse the 
unknotted end of the new rotary cable to t he end of 
the old cable near the index wheel until the new 
cable is drawn out of the printer .  

Step 9 .  Release the print function clutch and 
rotate the mainshaft until the function cam follower  
falls to  the low of  its cam ; then rotate the  index 
wheel counterclockwise so that the index mark is two 
notches away from the detent pawl. (See figure 5 - 4, 
Appendix) . 

Step 1 0 .  Thread the cable through the hole in the 
index wheel and tie a tight knot approximate ly 1/4 
inch from the index wheel and fuse the end of the 
cable . 

Step 1 1 . Rotate the mainshaft until the print 
function cam stops rotating. 

Step 1 2 .  Turn the rotary motion spring retainer 
3 - 1 /2 turns counterclockw ise and c lamp tightly . 

Step 1 3 .  Turn the rotary cable adjustment screw 
until the dot on the index wheel is opposite the ro 
tary detent paw 1 pin . 

Step 1 4 .  Check the rotary slide alignment adjust
ment (paragraph 5 - 4e(3) (b) and then perform the 
rotary cable adj ustment (paragraph 5 - 4e (3) (c) with 
the unit under power .  

(5) PRINT HAMMER CABLE REPLACEMENT . 

NOTE 

It is not necessary to perform the preloading 
instructions contained in steps 1 and 2 
unle ss the takeup drum spring tension has 
been released .  (Refer to figure 5 - 6 ,  Appendix . )  

Step 1 .  Preload the takeup drum by turning it 
counterclockwise no less than two turns and no more 
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than three turns, aligning the hole in the takeup 
drum with the one in the takeup drum bracket . 

Step 2 .  Insert a piece of drill rod or other simi
lar object through the holes in  the takeup drum and 
the takeup drum bracket to prevent the takeup drum 
from unwinding . 

NOTE 

Perform the following step only when the 
printer cables are still in tact . 

Step 3 .  Depress the carriage return lever to 
disengage the check and advanc e pawls from the 
advance ratchet and manually rotate the advance 
drum clockwise to the lim it of  its  travel to insure 
that full carriage return occurs .  

NOTE 

This positions the print cylinder and ham 
mer at the beginning of the line . 

Step 4. Cut a length of cable (or use exact length 
replacement cable) approximately 31 inches long, 
knot and fuse one end . 

Step 5 .  Hook the knotted end of the print hammer 
cable in the outer groove slot on the takeup drum . 

Step 6 .  Wind the cable one turn counterclockwise 
around the takeup drum , (as viewed from the left 
side of printer) off the bottom of the drum , and 
through the pulley located on the left-hand corner of 
the printer .  

Step 7 .  Thread the cable through the clearance 
hole adjacent to the pulley ;  draw it across the front 
of the printer and through the c learance hole in the 
right front frame of the printer .  

Step 8 .  See figure 5 -7 (Appendix) . Thread the 
cable around the pulley just outside the clearance 
hole and directly into the outer groove slot in the 
bottom of the advance drum . 

Step 9. String the hammer cable under its clam p 
on the advance drum and tighten the c lamp. 

Step 10 .  Che ck to insure that there is no hammer 
cable overlap on the takeup drum when the printer is 
in the full carriage return JX)Sition. 

Step 1 1 .  Turn the advance drum counterclock
wise until the print cylinder has advanced half-way 
across the line . 

Step 1 2 .  Depress the carriage return lever and 
obse rve carriage return action (movement of the 
print cylinder to the left-hand margin) . 

NOTE 

Carriage return should be rapid . If car
riage return is slow , proceed with step 1 3 .  
I f  the carriage return i s  satisfactory pro 
ceed with step 1 4 .  

Step 1 3 .  Loosen the hammer cable until carriage 
return speed is satisfactory .  

NOTE 

There must be no cable overlap on the take
up drum upon c ompletion of this adjustment .  
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Step 1 4 .  Place the printer in letters A .  
Step 1 5 .  Rotate the advance drum counterclock

wise until the print cylinde r is half way across the 
page . 

Step 1 6 .  Align the hammer with the letter A and 
clam p the hammer on the hammer cable . 

(6) RETURN CABLE RE PLACEMENT . 

NOTE 

It is not nece ssary to perform the preloading 
instructions contained in steps 1 and 2 unless 
the takeup drum spring tension has been 
released . (Refer to figure 5 - 8 ,  Appendix . )  

Step 1 .  Preload the takeup drum by turning it 
counterclockwise no less than two turns and no more 
than three turns, aligning the hole in the takeup drum 
with the one in the takeup bracket . 

Step 2 .  Ins ert a piece of drill rod or other s imilar 
object through the holes in the ta.keup drum and the 
takeup drum bracket to prevent the takeup drum from 
unwinding. 

Step 3 .  Depress the carriage return lever t o  dis 
engage the check and advanc e pawls from the advance 
ratchet and manually rotate the advance drum clock
w ise to the limit of it s travel to insure that full car
riage return occurs . 

NOTE 

This step should result in having both advance 
and takeup drums in their full clockwise 
limits and the print cylinder and hammer all 
the way to the left hand margin. 

Step 4 .  Cut a length of cable (or use replacement 
cable of exact length) approximately 31 inches long; 
knot and fuse one end . 

Step 5 .  Remove the old return cable and hook the 
knotted end of the new return oable (red) in the inner 
groove slot of the takeup drum and thread the cable 
through the uppe r pulley at the top of left front corner 
of the printer . 

Step 6. See figure 5 - 9  (Appendix) .  Pull the cable 
across the front of the printer; thread through the 
pulley on the right front s ide and then to the inner 
groove of the advance drum . 

Step 7. Wind the cable one turn clockwise around 
the advance drum (as viewed  from the right side of 
printer) and then thread it through the slot in the ad
vanc e drum . 

Step 8 .  Pull the cable across the groove in the 
adjac ent guide drwn and lightly clamp it under the 
upper left clamp, leaving several inches of loose 
cable . Knot and fuse the end of the cable . 

Step 9. Rotate the advance drum counterclock
wise until the pr int cylinder is halfway across the 
line and then depress the carriage return lever and 
observe that carriage return occurs.  Carriage re
turn should be rapid.  If carriage return is slow pro 
ceed with step 1 0 .  

Step 1 0 .  Readjust the tension o n  the return cable , 
loosening the return cable until carriage return is 
rapid .  
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NOTE 

There should be no cable overlap in the take
up drum when the print cylinder and ham 
mer are in the full carriage return position. 

(7) MASTER PULSING CONTACT ASSEMBLY 
REPLACEMENT . 

NOTE 

Six- leaf master pulsing contact  assemblies 
may be identified by reddish-brown glyptal 
spot on end of mounting screws. 

Step 1. Remove the keyboard from the electrical 
chassis (paragraph 5-4b (5) . 

Step 2. Loosen both upper and lower spring leaf 
adjustment setscrews (1 , figur e 5 - 1 0 ,  App endix) 
approximately four or five turns us ing the insulated 
1/16  inch internal-hex wrench supplied in Tool Kit ,  
MITE Corporation Part Nu mber 7 1 40. 

Step 3 .  Loosen master pulsing cam follower 
screw (4) .  

Step 4 .  Swing keyboard contact actuator (5) 
90 degrees in a clockwise direction as observed from 
the bottom of keyboard. 

Step 5 .  Remove two screws an d  lockwasher s (6) . 
Step 6 .  Pull master pulsing contact assembly (18) 

out from bottom of keyboard and unsolder the three 
wires attached to the master pulsing contact assem
bly. 

NOTE 

It may be necessary to remove the space 
bar safety guard cover (7) to permit access 
to yellow wire to provide slack. Slack is 
available on all three wires by pulling 
gently through lac ing or plastic tubing, 
whichever is 

_
provided. 

Step 7. Solder the three wires (9) to the master 
pulsing contact assembly; green to the top master 
pulsing contact adjustment screw bracket near screw 
head; yellow to both upper and lower leaf contact 
assemblies and red to lower master pulsing contact 
adjustment screw bracket. 

Step 8. Slide master pulsing contact assembly 
(8) up into place in keyboard frame and secure loose
ly with screws and lockwashers (6) .  

NOTE 

The slack on all three wires must be taken 
up to reposition master pulsing contact 
assembly (8) . 

Step 9 .  Slide the lacing or plastic tubing back 
into position. 

Step 10. Replace space bar safety guard cover 
(7) . \ 

Step 1 1 .  Swillg keyboard contact actuator (5) 
back into position between upper and lower leaf con
tact assemblies. 
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Step 1 2 .  Tighten master pulsing cam follower 
sc rew (4) . 

NOTE 

Do not bend excessively when spreading 
upper and lower leaf contact assemblies .  

Step 1 3 .  Place a shim (0 . 0 1 0  inch for six- leaf 
master pulsing contact assemblies or 0. 005 inch fo r 
two- leaf master pulsing contact assemblies under 
master pulsing cam follow er tip (2) ) while on the low 
of the cam ; move the master pulsing contact assem 
bly until  keyboard contact actuator (5) is centered 
between upper and lower leaves of contact assem 
blies and tighten sc rew s  and lockwashers (6) . 

Step 1 4 .  Adj ust master pulsing contacts in ac 
cordanc e with master pulsing contact assembly 
adjustm ent procedure in paragraph 5 - 4e (25) (h) . Use 
the insulated 1 / 1 6  inch internal-hex w rench supplied 
in Tool Kit , Part Number 7 1 40 .  

d .  STANDARD PROCEDURES .  - A  number o f  the 
procedures described in the following paragraphs are 
called fo r repeatedly during performanc e of adjust
ment and replac ement procedures . These procedures 
minimize the number of tools required to service the 
unit and pe rm it many of the adj ustments to be per
fo rmed with power off .  

WARNING 

Operation of this equipment involves volt
age s which are dangerous to life . Do not 
service o r  adj ust the teletypewriter sets 
while they are running unless extreme 
caution is us ed. 

(1) TURNING THE MAINSHAFT BY HAND. -
This operation is ac complished by rotating the speed 
change gear (1 , figure 5 - 1 1 ,  Appendix) clockwise,  or 
the idler gear (2) c ounterclockwise. This operation 
will turn any of the c lutches which have been released 
and consequently coupled to the mainshaft. When the 
start clutch is released and the mainshaft is turned, 
it will also rotate the timing cam shaft. 

�) RE LEA�NG THE START C LUTCH.  - T� 
preferred method of releasing the start clutch is ac 
complished electrically by pushing the break button 
on the keyboard. It can also be accomplished by re
moving the patch cord at J4 or J5 at the rear of the 
chassis and s imultaneously turning the mainshaft 
by hand. The start clutch  can be mechanically re
leased w ith the stop magnet deenergized, by depress
ing the start s ide of the armature toward the start 
coil (armature #2 space s ide) (figure 5 - 1 2 , Appendix) 
which will allow the start paddle to fall and release 
the c lutch finger .  

CAUTION 

If the start c lutch has been released elec
trically it is nece ssary to  turn the motor 
switch off and wait approximately 30  seconds 
prior to reconnecting the motor plug . 

(3) STOPPING THE START CLUT C H .  - When 
perfo rm ing or checking adjustm ents (without pow er) 
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it may be necessary to manually rotate the mainshaft 
num erous times yet maintain the same mark and 
spac e condition (letters A or M, figures ,  functions,  
etc . )  setup on the mains haft . Stopping the start 
c lutch perm its continuous rotation of the mainshaft, 
w ithout disturbing a preset mark and space c ondition 
and also facilitates the setting up of the mainshaft for 
the mark and space condition des ired. To stop the 
start clutch  proceed as follows :  

CAUTION 

Exercise care when holding in the armature 
to avoid distortion of the armature pivot 
points . 

Step 1 .  Hold in the top portion of armature (fig
ure 5 - 1 2 ,  Appendix) , while rotating the mainshaft 
until the start c lutch comes to the stop position . 

NOTE 

It might be necessary to rotate the main
shaft a num ber of times  while holding in on 
the armature to stop the start clutch.  

Step 2.  Rotate the mainshaft a number of times to 
be certain that the start c lutch and all clutches are 
stopped. 

NOTE 

Since a clutch will now change mark or 
space posit ion only after manually pulling 
out the c lutch release finger ,  stopping the 
start clutch ,  greatly facilitates setting up 
the mainshaft . 

(4) RE LEASING THE OTHER CLUTC HES.  -
C lutches # 1  through # 5  and the function clutc h can 
most easily be released, by using a spring hook to 
pull the clutch release finger away from the clutch.  
The line feed, letters-figures,  and the carriage re
turn clutches are most  easily released by operating 
their off- line function pushers .  In the case cf letters ,  
however, the function c lutch must also be  released 
and the off- line pusher held in while the mainshaft is 
turned through 1 80 degrees rotation ,  thus operating 
the function cam followe r  for one full cycle . 

(5) PUSHING C LUTCHES INTO POSITION . - On 
o ccasion it will be inconvenient to turn clutches by 
rotating the mainshaft as this may disturb the posi
tion of previously pos itioned c lutches .  In this case , 
the clutch to be moved c an be pushed around into 
position by pushing against the backstop notch (fig
ure 5 - 1 3 ,  Appendix) with a sc rew dr iver, while 
holding out the proper c lutch  release finger with a 
spring hook. 

(6) PUTTING THE PRINTER IN THE LETTER A 
AND PERIOD POSITION . - This operation places all 
of the type positioning cam followers on the high por
tions of their cam s .  It is performed by locating the 
# 1  and #2 clutches on the mark s ide (held by the top 
fingers) and the #3 , #4 and #5 c lutches located on the 
space side (held by the bottom fingers) . The letters
figures cam follow er must be loc ated on the letters 
s ide (the high s ide of the cam) . 
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(Letters  A position - - mark-mark- space- space 
space) - The converse of this operation would be to 
place the printer in the period position by having 
c lutches #1 and #2 on the low portion of the cam , 
(held by the top fingers) . The letters -figures clutch 
should then be rotated so that the cam follower will 
fall to the low portion of the cam . 

(Period posit ion - - space -space- mark-mark
mark) - Assembly of the front and rear halves will 
be much easier if the clutches are in the period posi
tion. After mating these assemblies it is recom 
mended that the clutches then be put in the letters A 
position during all power off adjustments . 

(7) MANUAL ADVANCE AND CARRIAGE RE
TURN. - The ability to advance the print cylinder 
and hammer (moving them to the right across the 
front of the printer) and affect carriage return 
(movem ent of the print cylinder and hammer to the 
left hand margin) expedites the performance of a 
number of adjustments procedures . 

(a) MANUAL ADVANC E .  - Using the thumb and 
forefinger, rotate the advance drum (located on the 
right side of the printer) counterclockwise to man
ually advance the print cylinder and hammer to the 
right . 

(b) MANUAL CARRIAGE RETURN . - Depress 
the carriage return lever (lever w ith a vertical link 
to the check pawl, located on the right side of the 
printer) . Observe that when the carriage return 
lever is depressed, both advance pawl and check 
pawl are disengaged from the advance drum ratchet , 
releasing the advance drum for carriage return. 

e. ADJUSTMENT PROCEDURES . - A  complete 
adjustment of the teletypewriter set can be accom 
plished by following the adjustment sequence pre 
sented in this section. The teletypewriter should be 
readj usted following major disassembly , parts re
placem ent ,  or involved trouble shooting . Minor 
parts replacement or correction of minor operating 
malfunctions requires only that the section of the 
teletypewriter affected be readjusted. When making 
these adjustments, use care not to disturb related 
adjustments indicated as such in the adjustment pro 
cedure.  

NOTE 

It is suggested that no adjustment procedure 
be accom plished prior to making sure that 
the suspect area is out of adj ustment . 

WARNING 

Operation of the equipment involves volt
ages which are dangerous to life . Do not 
service or adjust the teletypewriter while it 
is running without using extreme care.  

(1 )  CLUTCH BACKSTOP ADJUSTMENT . - The 
backstops for all clutches must be adjusted in orde r 
to have optimum operation of each c lutch. The back
stop prevents the c lutch from chattering when it is in 
the stop (disengaged) position and consequently pre
vents overloading of  the motor and also preloads 
clutch cage for rapid engagement of the clutch with 
the mainshaft when released. 
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NOTE 

Check to insure that the clutch backstops 
perform in accordance with the require 
ments established in steps 3 and 6 .  If the 
requirements are not met ,  perform the 
following adjustment sequence . 

Step 1 .  Loosen the backstop c lamp screw (figure 
5- 14 ,  Appendix) . 

Step 2 .  With the c lutch in the stop pos ition, turn 
the backstop eccentric until the backstop falls into 
its notch in the clutch cage . 

Step 3 .  Check backstop action (controlled by the 
eccentric setting) by releasing the appropriate clutch 
and turning the mainshaft by hand while observing 
that the backstop drops into its notch in the clutch 
cage simultaneously with the stop of the clutch (tab) 
by the clutch release . 

NOTE 

The print function clutch backstop action 
must be checked with power applied to the 
equipment . 

Step 4 .  Readjust the backstop eccentric if the 
backstop ope ration is not as desc ribed in step 3 .  

NOTE 

The action of the line feed, letters-figures ,  
and carriage return clutches can best be 
observed by standing the printer on its back 
plate and viewing from the bottom . 

Step 5 .  The backstop should engage the c lutch so 
that slight additional forward motion of the engaged 
clutch disc is possible . Repeat steps 1 ,  2, and 3 if 
no forward motion of the engaged backstop clutch 
disc is possible . 

Step 6 .  Pull upward on the clutch release and 
check for slight forward motion of the clutch stop 
tab . If the reengagement of the clutch release 
with the stop tab flat, the backstop eccentric is im 
properly adjusted in steps 1 through 3 should be 
repeated .  

Step 7 .  Tighten backstop c lamp sc rew when 
backstop is properly aligned. 

(2) RANGE CALIBRATION. 
(a) PRELIMINARY RANGE DIAL ADJUST

MENT (AN/TGC - 1 4A (V) . - This adjustment is used 
to mechanically preposition the range dial at  its  mid
point and does not constitute a calibration check . 

Step 1 .  Unlock the range dial by pulling out the 
lock knob (8 , figure 5 - 1 5 ,  Appendix) as far as pos si
ble and then rotate the knob fully to its clockwise 
lim it. Push the knob in toward the printer, locking 
it in this position . 

NOTE 

AN/TGC - 1 4 (V) Teletypewriter Sets have a 
locking screw directly above the range dial 
which must be loosened to perm it turning 
of the range dial knob. 
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Step 2. Unlock the retaining lever (5) and pull the 
complete assembly (1) out until the range pinion (4) 
is no longer engaged with the range adjustment gear 
segment . 

Step 3 .  Rotate the knob (8) until the pointer (7) is  
centered in the uncalibrated portion of the scale . 
Insure that the pointer is located as c lose as pos sible 
to the center of the uncalibrated portion of the scale 
when performing step 3 .  

Step 4 .  Push the knob toward the printer ,  ro
tating slightly back and forth, until the gears mesh 
and the retaining lever (5) locks in its notch in the 
range dial . 

Step 5 .  Unlock the range dial by pulling the knob 
out ; set the dial at 60.  

Step 6.  Push the knob all  the way in to lock the 
dial.  

(b) RANGE ADJUSTMENT. - The range dial 
adjustment is performed while receiving a message 
over a signal loop from a remote station or with the 
equipment patched for local loop (line battery sup
plied internally) while typing a test message from 
the equipm ents keyboard. Setting the range dial at 
its point of optimum operation assures optimum ac
ceptance of signals by the Teletypewriter . Refer to 
figure 5 - 1 5 ,  Appendix . 

Step 1 .  While receiving a message from a remote 
station or typing a test message (RY 's ,  AM 's , etc . )  
unlock the range dial by pulling out the range finder 
knob ; (On AN/TGC - 1 4 (V) Teletypewriter Sets,  
loosen the screw directly over the knob to release 
the range dial) . 

Step 2 .  Rotate the range finder knob gradually 
and reco rd the number indicated on the range dial 
(low point) where the message is  no longer distorted .  

Step 3 .  While continuing to  type the test message 
or receive the mes sage from the remote station; 
turn the knob toward the high end of the scale past 
the point of optimum operation until the message is 
again distorted. 

Step 4. Backup the range finder knob gradually 
and record the number indicated on the dial (high 
point) where the message is no longer distorted. 

Step 5 .  Calculate the point of optimum operation 
by us ing the following formula: 

High ; Low 
= Point of Optimum Operation 

Example : 
1 00 ; 20 

= 60 (Optimum Setting) 

Step 6. Turn the range dial so that the pointer is 
directly on the number established as the point of 
optimum operation. In the example above the point 
of optim urn operation would be 60 on the range dial. 

Step 7. Push the range finder knob against the 
printer to ascertain that the mechanism is adequately 
locked. (On AN/TGC- 1 4 (V) Teletypewriter Sets it 
is necessary to tighten the locking screw ,  located 
directly over the range dial knob) . 

(c) TIMING MARK ALIGNMENT . - If after re
peated performance of the preliminary range dial 
adjustment , it is im possible to get the median range 
reading near the center of the calibrated portion of 
the range dial, it will be necessary to perform the 
following adjustment procedure: 
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Step 1 .  Determ ine the location of the median 
range reading on the range dial .  

NOT E 

If the median range reading is on the high 
side of the dial it will be necessary to re 
tard the tim ing shaft relationship to the 
mainshaft . If the median reading is on the 
low side of the dial it will be neces sary to 
advance the timing shaft relationship to the 
mains haft . 

Step 2 .  Remove the printer from the chassis and 
stand it on its backplate . 

Step 3 .  Make a small diagram showing the timing 
mark relationship as it exists .  (Refer to figure 5 - 99,  
Appendix, for location of timing marks only. ) 

Step 4. Remove the retaining ring to the left of 
the tim ing cam shaft gear,  pressing it out of the 
groove in the shaft with a screwdriver .  

Step 5 .  Slide the timing cam shaft gear to the 
left, disengaging it from the start clutch gear . 

NOTE 

Do not lose timing cam shaft gear key, 
when sliding gear to the left. Be sure 
that the key is in place when the gear is 
moved back into pos ition in step 7 .  

Step 6 .  I f  the median reading i s  on the high side 
of the range dial, offset the timing cam shaft and its 
gear one dot (tim ing mark) to the right, referring to 
diagram prepared in step 3 .  If the median range 
reading is on the low side of the range dial, offset 
the timing shaft and its gear one dot (timing mark) 
to the left . 

Step 7 .  Re-engage the tim ing cam shaft gear 
with start clutch gear . 

Step 8 .  Replace the retaining ring, removed in 
step 4, in its notch to the left of the tim ing cam 
shaft gear. 

Step 9 .  Perform the prelim inary range dial ad
justment (paragraph 5 - 4e (2) (a) and then the range 
dial adj ustment (paragraph 5 - 4e (2) (b) . 

(3) ROTARY SPRING, FUNCTION SLIDE 
ALIGNMENT AND CABLE ADJUSTMENTS . - The 
following series of adjustments are related in that 
they affect rotary motion of the type cylinder and 
should be performed in sequence after replacement 
of the rotary spring, or cable . The adjustments can 
be performed separately, but a check should be 
made of all the adj ustments after perform ing any one 
of the series .  In addition, the rotary stroke adjust
ment permits further refinement of rotary selection . 
The rotary stroke adjustment procedure is covered 
in paragraph 5 - 4e (1 7) (a) and should be performed 
only after a thorough check of rotary spring, slide ,  
and cable adjustments ,  paragraph 5 - 4e (1 7) . 

(a) ROTARY SPRING ADJUSTMENT . - The 
rotary spring adjustment assures proper spring 
tension for rotary action of the type cylinder .  

Step 1 .  Place the printer in letters A .  
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CAUTION 

Rapid unwinding of the rotary spring when 
perform ing the following steps will seri
ously damage the spring . 

Step 2. While holding the rotary spring housing 
(located on the left end of type cylinder shaft) loosen 
the two housing clamp sc rews and allow the spring 
housing to rotate slowly until all the tension is re 
moved from the rotary spring . 

Step 3 .  Remove the retaining ring and two wash
ers (nylon, steel) on the end of the rotary spring 
housing. 

Step 4. Check the rotary spring (figure 5 - 1 6, 
Appendix) for damage and replace if necessary . 

Step 5 .  Replace the two washers (place the nylon 
washer against rotary spring) on the end of the 
rotary spring housing and secure with the retaining 
ring. 

Step 6. Turn the rotary housing 3 - 1 /2 turns 
counterclockwise and secure housing by tightening 
the two housing clamp screws.  

(b) ROTARY FUNCTION SLIDE ALIGNMENT . -
The rotary function slide adjustment is performed to 
assure proper alignment of slide notche s with the 
sens ing fingers to permit function selection. Check 
the rotary function slide alignment as follow s :  

Step 1 .  Place the printer i n  letters A and stand 
the printer on its backplate . 

Step 2. Release the print-function clutch and 
manually rotate the mainshaft until the print cam 
follower drops to the low of its cam . This assures 
that all the sensing fingers have been stripped out of 
the function slides by the function bar . 

Step 3 .  Disengage the rotary detent pawl pin from 
the index wheel by unhooking rotary detent pawl pin 
spring. 

Step 4 .  Check the alignment of the rotary slide 
index mark w ith the mark on the function selector 
fram e (figure 5 - 1  7, Appendix) . 

CAUTION 

In steps 5 and 6, the screw should be held 
with an Allen wrench when the rotary adjust
ment nut is turned or serious distortion of 
the rotary chain will result .  

NOTE 

If the rotary function slide is properly 
aligned w ith the marks on the fram e, do 
not perform steps 4 and 5 .  

Step 5 .  If the rotary slide index mark (figure 
5 - 1 7 ,  Appendix) is to the right of the mark on the 
function selector frame,  shorten the chain by turn
ing the rotary chain adjustment nut (figure 5 - 1 8 ,  
Appendix) clockwise.  

Step 6 .  If the index mark (figure 5 - 1 7 ,  Appendix) 
on the rotary function slide is on the left side of the 
mark on the function selector frame,  lengthen the 
chain by turning the rotary function slide adjustment 
nut (see CAUTION note after step 3) counterclockwise .  

(c) ROTARY CABLE ADJUSTMENT . - The 
rotary cable adjustment is perform ed to assure that 
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proper alignment of  the detent pawl pin with the 
letter A notch in the index wheel and that the cable is 
under prope r tens ion. To check cable adjustment in 
normal operation continuously repeat the letter A 
and observe the index wheel for movement . If there 
is less than 0. 010 inch movement of the index wheel 
the cable adjustment is correct . If the rotary cable 
adj ustment (more than 0 .  010  inch movement of the 
index wheel) is incorrect, perform the following ad
justments:  

Step 1 .  Place the printer in letter A. 
Step 2. Release the print-function clutch and 

manually rotate the mainshaft until the print cam 
follower drops to the low of its cam . 

Step 3 .  Pull the detent pawl pin away from the 
notch in the index wheel and then allow the detent 
pawl spring action to return the detent pawl pin into 
the marked A notch in the index wheel, while check
ing pin alignment with the notch. If a definite move
ment of the index wheel is caused by the detent pawl 
pin, proceed with step 3 .  If no movement or less 
than 0 .  010 inch movement of the index wheel occurs, 
proceed with step 4 .  

Step 4 .  Adjust the rotary cable adjustment sc rew 
(figure 5 - 18 ,  Appendix) until the best possible align
ment of the detent pin w ith the notch in the index 
wheel is attained. There should be less than 0 .  010  
inch movement of  the index wheel when engaged by 
the detent pawl pin. Actuate the detent pawl pin a 
number· of times to check the pin and notch align
ment and then proceed with step 4 .  

Step 5 .  Apply power to  the equipment and using 
the repeat key continuously repeat the letter A, 
while observing the index wheel for movement. 

Step 6. Readjust the rotary cable adjustment 
screw until there is no movement or less than 0. 010  
inch movement of  the index wheel when engaged by 
the detent pawl pin . (No movement is the optimum 
condition when performing the rotary cable adj ust
ment) . 

(4) LATERAL CONTROL BELT AND SLIDE 
ALIGNMENT ADJUSTMENTS . - The lateral control 
belt and the lateral slide alignment adjustments are 
performed to assure that the belt and slide are under 
proper tension from the lateral takeup arm spring 
and that the alignment of the lateral slide permits 
the selection of desired functions . The adjustments 
can be perfo rmed separately but when one adjust
ment is performed the other adjustment should be 
checked. 

(a) LATERAL CONTROL BELT ADJUSTMENT . 

NOTE 

Check to insure that the lateral control 
belt adjustment has been performed in ac 
cordance with the requirements established 
in steps 1 through 3 and step 5 .  If the re
quirements are not met, perform the fol
lowing adjustment sequence .  

Step 1 .  Place the printer in letters A .  
Step 2 .  Advance the print cylinder across its 

shaft by manually rotating the advance drum (drum 
on right side of printer) counterclockwise until two 
clicks are heard or felt, indicating that the end of 
the line has been reached . 
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Step 3 .  Check of 1/16  inch clearance (when 76 
character line is the format) between the print cylin
der yoke and the print cylinder shaft bearing in the 
right frame or a 1/2 inch clearance (when a 72 char 
acter line is the format) between the print cylinder 
yoke and the print cylinder shaft bearing located in 
the right fram e .  

Step 4 .  Loosen the lateral control belt c lamp 
sc rew on the advance drum and adjust for a 1 / 1 6  or 
1 /2 inch c learance between the print cylinder yoke 
and the print shaft bearing by letting out or taking up 
on the lateral control belt . 

Step 5 .  Check for approximately 1 / 1 6  inch clear
ance between the circumference of the lateral takeup 
arm pulley and the circumference of the takeup drum . 
(See  figure 5 - 1 9 ,  Appendix) . 

Step 6 .  If the 1 /1 6  inch clearance between the 
lateral takeup arm pulley and the takeup drum cir
cumference is not correct, loosen the belt c lamp on 
the takeup drum and let out or take up on the lateral 
belt until the c learance is established. If the 1 / 1 6  
inch clearance is  present between the lateral takeup 
arm pulley and the takeup drum circumferences  the 
lateral control belt is properly adjusted. 

Step 7.  Depress the carriage return lever and 
after carriage return advance the type cylinder half
way across the line by manually rotating the advance 
drwn counterclockwise.  

Step 8 .  Check the alignment of  the hammer face 
with the letter A, and proceed with steps 9 and 10 if 
not properly aligned.  

Step 9 .  Loosen the hammer cable clamp and re
align the hammer face with the letter A.  

Step 10 .  T ighten the hammer cable c lamp on the 
hammer cable when the hammer face is properly 
aligned with the letter A. 

(b) LATERA L  SLIDE ALIGNMENT ADJUST
MENT . 

NOTE 

Check to see if the lateral slide adjustment 
conform s  with the requirements e stablished 
in steps 1 and 2. If the requirements are 
not met,  perform the following adjustment 
procedure . 

Step 1 .  Place the printer in letters A remove the 
printer from the chassis,  and stand it on its back
plate . 

Step 2 .  Check the alignment of the lateral slide 
index mark with the mark in the selector frame 
(figure 5 - 20 ,  Appendix) . If the marks are aligned 
(see figure 5 - 20 ,  Appendix) the lateral slide is ad
justed properly. If the marks are not aligned pro
ceed with step 3 .  

Step 3 .  If the lateral function s lide index mark is 
to the left of the function selector frame mark,  
lengthen the chain by  holding both the automatic chain 
takeup feed pawl and the check pawl away from the 
feed ratchet while turning the ratchet clockwise.  

Step 4 .  If  the lateral function s lide index mark is 
to the right of the function selector frame mark, 
shorten the chain by manually actuating the automatic 
chain takeup to the ratchet counterclockwis e .  
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Step 5 .  Advance the type cylinder halfway across 

the line by manually rotating the advanc e dru m 
counterc lockwise. 

Step 6. Check the alignment of the hammer fac e 
with the letter A and proceed with steps 7 and 8 if 
not properly aligned. 

Step 7 . Loosen the hammer cable c lamp screw 
and realign the hammer face with the letter A .  

Step 8 .  Tighten the  hammer cable c lamp screw 
when hammer face is properly aligned with the 
letter A .  

(5) START C LUTC H  RE LEASE ADJUSTMENT . -
The start clutch release adjustment is intended to 
insure that the start clutch will release quickly upon 
rece ipt of the start signal and that it will come to 
rest in the same position for every stop signal. This 
will insure the same angular relation to the timing 
cam during every stop pulse and will consequently 
afford maximum receiving range . 

Step 1 .  Hold the start clutch release arm (1 0 ,  
figure 5 - 21 , Appendix) down against the clutch cage 
(7) and rotate the mainshaft until one of the two stop 
tabs (8) on the clutch makes contact with the release 
latch (2) .  

Step 2 .  While continuing to hold down the start 
clutch release arm (10) , loosen the backstop clamp 
screw (4) and adjust the backstop eccentric bushing 
(3) until the backstop (5) is free to fall (pivot) into the 
backstop cam restoring notch (6) . (The notch in the 
knurled eccentric bushing should be aligned approxi
mately w ith the V in the backstop) . 

NOTE 

The backstop eccentric should be rotated 
toward the rear of the printer when 
adjusted. 

Step 3. Tighten the backstop clamp screw (4) and 
release the start clutch release arm . 

Step 4 . Try to depress the start clutch release 
arm (10) .  I f  the backstop eccentric is adjusted 
properly, full depression of the start clutch release 
arm should be prevented by one of the clutch tabs 
which pivoted under the release latch when the start 
c lutch release arm was released in step 3 .  If the 
start clutch release arm can be depressed to perm it 
contact of the release latch with the clutch cage re
peat steps 1 through 3. If the release latch does not 
make contact w ith clutch cage (latch should contact 
tab on c lutch) when the start clutch release arm is 
depressed, proceed with step 5 .  

Step 5 .  Rotate the main shaft while depressing the 
start clutch release arm . The backstop should pivot 
sharply toward the front of the printer when a clutch 
tab makes contact with the release latch indicating 
that the backstop has been adjusted properly . If 
backstop pivoting action is slow repeat steps 1 through 
4. If backstop pivoting action is sharp proceed with 
step 6. 

NOTE 

There are two tabs on the start c lutch and 
therefore step 5 should be repeated at 
least twice to assure proper backstop 
pivoting action on both tabs .  
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Step 6 .  Rotate the mains haft until the release 
latch is located approximately midway betw een the 
two stop tabs on the clutch cage in order to insure 
that the backstop is riding on the high portion of the 
resto ring cam . (The tabs on the clutch will be ap
proximately horizontal) . 

Step 7 .  Loosen the lock nut (1 1 )  and while de 
pr essing the start clutch release arm (1 0 } ,  adjust 
the start clutch adjustment screw (1) until the re is 
a 0 .  010 inc h clearance (1 2) between the tip of the 
sc rew (1 ) and the flat surface of the release latch 
pin (9) . 

Step 8 .  Recheck fo r the 0 .  0 10  inch clearance 
while depressing the start clutc h release arm (10) 
after tightening the lock nut (1 1 ) .  

(6) FUNCTION BAR AND SHAFT ADJUSTMENT . -
Prior to the function bar and shaft adjustm ent s  as 
well as the character advance adjustments, it  will 
be to the technician 's advantage to adjust four ec
centrics whic h are located on the right- hand s ide 
of the printer . Correct positioning of these ec
centrics now will save unnec essary work and con
fusion during later adj ustments , however,  further 
refinement of these adjustments  will probably be 
necessary . 

(a) PRE LIMINARY SETTING OF ECCENTRICS 
ON RIGHT SIDE OF PRINTER.  

Step 1 .  Stand the printer on its back plate and 
turn it so the right side is  facing you. 

Step 2. Set the heavy portion of the ADVANCE 
C HECK PAW L eccentric (1 3 ,  figure 5 - 2 2 ,  Appendix) 
at about 9 :00 o 'clock . 

Step 3 .  Set the heavy portion of the ADVANCE 
PRE VENTION ec centric (1 1 )  at about 3 :00 o 'clock . 

Step 4. Set the heavy portion of the ADVANCE 
FEED PAWL eccentric (5)  at about 1 :00 o 'clock. 

Step 5 .  Set the heavy portion of the DETENT 
ARM eccentric (1 2) at about 5 :00 o 'clock, which will 
make it perpendicular to the detent lifter arm (1 ) .  

(b) FUNCTION BAR ADJUSTMENT . - The 
function bar adjustment assures that the function 
bar actuates only the sensing finger for the function 
which is to be selected and deflects the rest of the 
sensing fingers.  

NOTE 

Check to see if the function bar performs in 
accordance with the requirements estab
lished in steps 1 through 3 .  If the require
ments are not met, perform the follow ing 
adjustment sequence .  

Step 1 .  Place the printer in letter A,  remove the 
printer from the chassis, and place it on its backplate . 

Step 2 .  Release the print-function clutch and ro
tate the mainshaft until the function cam follower 
drops to the low of its cam . 

Step 3 .  Raise and lower the function spring yoke 
a number of t imes and check the point of contact of 
the function bar (figure 5 - 23 ,  Appendix) with the 
blank sensing finger (sensing finger on the extreme 
left) and the carriage return sensing finger (sensing 
finger on the extreme right) . 
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NOTE 

The point of contact by the function bar 
should be 1/3  to 1/2 of the way down the 
angled surface on both sensing fingers  
(figure 5-23 ,  Appendix) . Both of  the 
sensing fingers  should be deflected by the 
function bar toward the bottom of the 
printer (not to the rear) . 

(c) FUNCTION SHA FT ADJUSTMENT . - The 
purpose of this adj ustment is to establish the cor
rect angular relationship between the function lever 
and bar assembly and the function cam follower 
(figure 5 - 24,  Appendix) . . .  

NOTE 

Check to  see  i f  the function shaft adjust
ment is in compliance with the require
ments established in step 1 3 .  If the re
quirements are not met,  perform the 
following adjustm ent sequence ,! . ( rl 

Step 1 .  Loosen the function cam follower clamp 
screw (figure 5- 25 , Appendix) and the function bar 
lifter arm clam p screw . 

Step 2 .  Stand the printer on its back plate ,  with 
the (space side) bottom facing you. · 

Step 3 .  Place the allen wrench i n  the function 
cam follower screw (figure 5 - 25 ,  Appendix) , and 
using it like a lever,  hold the cam follower down on 
the function cam by holding upward pressure on the 
wrench.  

-

Step 4. Maintain this pressure and release the 
function clutch and rotate the mainshaft until the 
cam follower falls to the low portion of the function 
cam . 

NOTE 

Observe that the wrench was forced down
ward and when the low portion of the cam 
was reached, it popped upward. 

Step 5. Engage the advance prevention catch 
(figure 5 - 2 2 ,  Appendix) at point (9) . 

NOTE • ·.• . 

I .) ) : ·  
Observe that the pin on the advance pawl 
(6) is touching the advance prevention 
catch (10) . .i: 

;l( 
Step 6 .  Apply downward pressure on the function 

shaft terminal at point (3) , until the pin on the ad
vance feed pawl (6) has some,  but not more than 
0. 005 inch clearance between it and the advance 
prevention catch (10) . While maintaining this 
clearance,  check to insure that the function cam 
follower is laterally aligned w ith and is on the low 
side of the cam . 

Step 7 .  Tighten the function cam follower 
screw . 

' r  
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Step 8. Next rotate the mainshaft until the func 
tion cam follower is on the high portion of the func 
tion cam . 

NOTE 

The clutch will come to the stop position 
and w ill have to be released before it will 
go to the high.  

Step 9 .  Place an internal-hex headed wrench in 
the lifter arm clamp screw (figure 5 - 26 ,  Appendix) . 

Step 1 0 .  Insert a screwdriver through the func 
tion spring yoke until the tip of the screwdriver is 
positioned under the lifter arm . (Check to be sure 
that the lifter arm is in the s lot in the function lever 
assembly) . 

Step 1 1 . U sing the sc rewdriver as a lever, pivot 
the screwdriver on shock pad located on the printer 
frame to move the lifter arm , function lever assem 
bly and function bar until a c learance of 0 .  030 
inche s betw een the function bar and the tips of the 
sensing fingers is established. 

NOTE 

It is possible to shift the function section 
laterally to the right or left to center the 
spring yoke assembly on the shock pad 
prior to tightening the lifter arm . 

Step 1 2 .  Tighten the lifter arm clamp screw , 
maintaining the 0 .  030 inch clearance between the 
function bar and the tips of the sensing fingers .  

NOTE 

Depres s  the function terminal lever or 
check to be certain that the function cam 
follow er is riding on its cam when estab
lishing the 0 .  030 inch clearanc e .  

Step 1 3 .  Release the print-function clutch and 
rotate the mainshaft until the function cam follower 
rises to the high of its  cam and check to be certain 
that the function bar clears the sensing fingers by 
approximately 0 .  030 inches .  

(7) ROTARY DETENT ADJUSTMENT. 

NOTE 

The rotary detent pawl adjustment assures 
that during rotary selection, (rotation of 
the index wheel) , the rotary detent pawl 
pin clears the tips of the index wheel by 
at least 0 .  01 0 inch .  

Step 1 .  Release the print function clutch and 
rotate the mainshaft until the function cam follow er 
drops to the low of its cam . 

Step 2 .  Loosen the locknut (4 , figure 5 - 27 ,  
Appendix) . 

Step 3 .  Adj ust the rotary detent screw (5) until 
0 .  030 inch clearance is established between the tip 
of the rotary detent screw and the actuator (3) . 

Step 4 .  Tighten locknut (4) . 
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Step 5 .  Rotate the mainshaft until the function 
c lutch comes to the stop position . 

Step 6 .  Check for a 0 .  010  inch c learance between 
the rotary detent pawl pin (6) and any point on the 
index wheel (2) . 

NOTE 

Manually rotate the index wheel  to be cer 
tain that 0. 010  inch clearance exists 
between the tip of the index wheel and the 
detent paw 1 pin . 

(8) CHARACTER ADVANCE ADJUSTMENT. -
The character advance adjustment established the 
correct relationship between the advance feed pawl , 
check pawl, and the function cam follower. When 
the correct relationship has been established, each 
down stroke of the function cam follower will result 
in one tooth being fed on the advance dru m  ratchet, 
except when advance is intentionally suppressed. 

NOTE 

Check to see  if the character advance adjust
ment is in compliance with the requirements 
established in Notes after steps 4 and 7. If 
the requ irements are not met , perform the 
following adjustment sequenc e. 

Step 1. Release the print function clutch and ro
tate the mainshaft until the function cam follower 
rises  to the high of the cam. 

Step 2. Slowly rotate advanc e dru m  (1 , figure 
5 - 28 ,  Appendix , view A) and check for a 1/4 tooth 
clearance between advance check pawl and engaged 
tooth of advance ratchet. 

NOTE 

When advance feed pawl (2) falls into a 
tooth in the advance ratchet (3) there should 
be a 1/4 tooth clearance between the tip of 
the advance check pawl (5) and the engaged 
tooth on the advanc e ratchet (3) at point (6) .  

Step 3 .  Set 1/4  tooth clearanc e between the tip of 
the advance check pawl and the engaged tooth by 
adjusting the advance check pawl ecc entric (4). 

Step 4. Turn the advanc e drum (1) c ounterclock
wise for f ive or s ix teeth to check the eccentric 
s etting. 

NOTE 

With the function cam follower on the high 
of the cam, c ounterclockwise rotation of 
the advanc e drum should result first in 
the advanc e check pawl and then the ad
vance feed pawl falling into a tooth in the 
advance ratchet. 

Step 5.  Rotate the mainshaft until the function 
cam follower drops to the low of the cam. 

Step 6 .  Slowly rotate the advanc e drum (1 , fig
ure 5- 28 ,  Appendix , view B)  counterclockwise  until 
both the advanc e check pawl (3) and the advance feed 
pawl (6) fall into teeth in the advance ratchet (2) .  
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Step 7.  Turn the advanc e dru m counterclockwise 
for five or six teeth and check the eccentric setting. 

NOT E 

With the function cam follower on the low 
of the cam, counterclockwise rotation of 
the advance drum should result first in 
the advance feed pawl and then the ad
vance check pawl falling into a tooth in 
the advance ratchet. 

Step 8.  If necessary readjust the advance check 
pawl eccentr ic (4) to establish the 1/4 tooth clear
ance between the t ip of the advance feed pawl (6) and 
the engaged tooth in the advanc e ratchet (2) .  

Step 9.  If it was necessary to readjust check 
pawl eccentr ic (4) in step 8, plac e the function cam 
follower on  the high of the cam and recheck for a 1/4 
tooth clearance between the tip of advance check pawl 
(3) and the engaged tooth on advance ratchet (2). 

(9) CARRIAGE RE TURN ADJ UST MENTS. - The 
following adjust ments are intended to put the car 
r iage return lock lever and the carriage return lock 
lever disc onnec t arm in the proper relationship to 
one another and to the carriage r eturn cam follower.  
This insures that the carriage return cam follower 
will b e :  (a) held out and away from the cam until 
full carriage return has taken place;  and (b) released 
to fall onto its cam as soon as carriage return has 
taken plac e.  

NOTE 

Check the c learances established in 
steps 8 and 9 prior to perfor ming the 
following adjustment . 

Step 1 .  Adjust the first character adjustment 
screw (4 , figure 5- 29 , Appendix , view A) in the V
lever (2) so that it protrudes about 1/8 inc h  at 
point (3) . 

Step 2. Back out the five screws on the advance 
prevention bail (1 0 ,  figure  5 - 29 ,  Appendix , view B) 
so they do not proj ect below the bail . 

Step 3 .  C heck to make sure that pin (1 2) on car 
riage return cam follower (1 1 )  is in the advance 
prevent bail (10). 

Step 4. With the carriage r etu rn clutch in the stop 
position, (low position) loos en clamp screw (9) and 
align cam follower (1 1 )  laterally with cam (1 ) ,  using 
a wrench in the cam follower c lamp screw (9) .  

Step 5 .  Using slight pressure with the wrench ,  
simultaneously hold the  cam follower against the cam 
and push down on carriage return lever (3) . 

Step 6. Release latch (8 , figure 5 - 30 ,  Appendix) ,  
and hold down o n  carriage return lever (3 , figure 5 -
2 9 ,  Appendix , view B )  to set a 1/ 32  inch c learance 
between the surface of advanc e feed pawl (1 , figure 
5 - 30 ,  Appendix) and the inner surfac e of the tab on 
the advance prevention lever (9) .  

Step 7. When 1/ 32  inch is obtained , tighten the 
carriage return cam follower clamp screw (9 , figure 
5 - 29 ,  Appendix , view B). 
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Step 8. Rotate the carriage return clutch until 
cam follower (1 1 )  is located on the high portion of 
the cam. 

NOTE 

This is best accomplished by pushing down 
on the off- line carriage r eturn slide lever 
and rotating the mainshaft. 

Step 9. E ngage the check pawl l ink (6 , figure 5 -
30 , Appendix) i n  the check pawl ecc entric (5) o n  ad
vance check pawl (7) .  Check for 1/ 1 6  to 3/ 32  inch 
c learance between the tip of c heck pawl (7 ) and the 
teeth on advanc e ratchet (4) at point (3) .  Adjust this 
clearance by rotating the c heck pawl eccentr ic (5) on 
the advance check pawl (7) either clockwise or 
counterclockwise.  

Step 10 .  Turn the mainshaft until the carriage re
turn clutch comes to the stop pos ition. 

NOTE 

The carriage return lock lever (6 , figure 
5- 29 ,  Appendix , view A)  may have to be 
pushed down to allow the cam follower to 
ride on the cam to get the clutch to stop .  

(a) CARRIAGE RETURN AND LOC K LEVER 
ADJ USTMENT. - This adjustment is necessary to 
insure that full carriage return occurs with the type 
cylinder and pr int hammer moving to the left hand 
margin. 

NOTE 

Check to see if the carriage return and lock 
lever adjustment is correct (refer to step 9) . 
If the adjustment is incorrect ,  perfor m the 
following adjustment sequ ence. 

Step 1 .  Depress the carriage return off- l ine 
func tion s lide and rotate the mainshaft until the car 
riage return cam follower (6 , figure 5 - 3 1 , Appendix) 
is on the high of its cam. 

Step 2. With the carriage return cam follower 
still on the h igh of its cam (full return carriage has 
occurr ed) sl ightly loosen the lock lever disconnect 
arm screw (7 , figure 5 - 29 ,  Appendix , view A) so 
that it may be moved on its shaft and yet remain in 
position after each movement. 

Step 3 .  Loosen the hex-headed locknut (8 , figure 
5- 29 ,  Appendix , view A) using two spec ial wrenches 
provided in MITE Corporation Tool Kit. 

Step 4.  Adjust the lock lever eccentric bushing 
(2, figure 5 - 31 , Appendix) until a 0. 0 10  inch clear 
anc e  (1 ) is established between the notch in the car 
r iage return cam follower and the lock lever tip. 

Step 5 .  T ighten the hex -headed locknut (hold the 
ecc entric when tightening locknut) when the clearance 
is established 

Step 6. With the carriage return cam follower 
still on the h igh of the cam manually position the 
lock lever to obtain 0. 0 20 inch clearance (move the 
lock lever disconnect ar m to pos ition the lock lever) 
as shown in f igure 5- 32 ,  Appendix. 
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Step 7. Tighten the lock lever disconnect ar m 
screw (7 , figure 5 - 29 ,  Appendix , view A) when the 
clearanc e is corr ect. 

Step 8. Rotate the mainshaft until the carriage 
return clutch comes to the stop posit ion and advance 
the printer cylinder halfway across the line by manu 
ally rotating advance dru m counterc loc kwise. 

Step 9. Depress the carriage return off- line func
tion slide while rotating the mainshaft until carriage 
retu rn occurs. This checks the carriage return 
adju stment. 

NOTE 

Manual carriage return can be effected by 
using index finger to depress the carr iage 
return lever (3 , figu re 5- 29 ,  Appendix, 
view B) and thumb to push in on first char 
acter adjustment sc rew (4 , figure 5 - 29 ,  
Appendix, view A). 

(b) AUTOMATIC CARRIAGE RETURN AND LINE 
FEED ADJUSTMENT. - The automatic carriage re
turn and line feed adju stment is to insure that auto
matic carriag·e return and line feed take plac e after 
printing of the 7 2nd and 76th character , as desired. 

NOTE 

Chec k  to see if the automatic carriage re
turn and line feed adjustment is  in compliance 
with the requirements establ ished in steps 8 
through 1 1 .  If the requirements ar e not met ,  
perform the following sequence.  

Step 1 .  Rotate the mainshaft and depress off-line 
carriage return function slide until carriage return 
occurs. 

Step 2. Advanc e the print cylinder across the line 
to its midpoint of travel by rotating the advance dru m  
counterclockwise. 

Step 3. Gently pull outward on the automatic car 
riage return and line feed actuator (4, figure 5- 33,  
Appendix) and obs erve that both s ides of the actuator 
(4) str ike the automatic carriage return (1 ) and line 
feed (6) sens ing fingers simultaneously. 

Step 4. If simultaneous contact  is not made adjust 
the automatic carr iage return eccentric (2) .  

Step 5.  Loo sen the actuator arm sc rew (3 ) to per 
mit movement of the ar m on its shaft. 

Step 6. Using the actuator arm as a lever , set 
sensing fingers (6 and 1) midway between the function 

bar (1 , .  figure 5 - 34 ,  Appendix) and the stop strip (3) 
approximately 1/32 inch at points (4) and tighten actu 
ator ar m screw. 

Step 7. Rotate the advance dru m  counterclockwise 
until the stop pin comes in contact with the V -lever 
and two c licks are heard or felt. (This indicates that 
the end of line has been reached). 

Step 8. Pull outward on function clutch release 
(5, figure 5 - 33 ,  Appendix) to releas e the function 
clutch while rotating the mainshaft. 
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Step 9. Rotate mainshaft until the func tion cam 
follower moves to the high of its ca m. 

NOTE 

The two au tomatic sens ing fincrers (6 and 1 
figure 5 - 33 ,  Appendix) shoul/fall under th� 
fu nction bar (1 , figure 5 - 34 ,  Appendix). 

Step 10.  Repeat steps 1 through 6 if both the 
sens ing fingers do not fall under the function bar. 
If the sensing fingers do fall under the func tion bar 
proc eed with step 1 1 .  

Step 1 1 .  Rotate the mainshaft and observe that 
the motion of the func tion bar pushes the line feed 
and carriage return fingers to the rear of the 
pr inter , the motion of the fingers released their 
respective clutches , and the line feed and carriage 
return functions are performed. 

(10) BELL SENSING FINGER ADJUSTMENT .  

NOTE 

Check to see if the bell sens ing finger 
adjustment is in complianc e with the re
quirements established in steps 5 and 6 .  
If the require ments are not met , perform 
the following adjustment sequenc e. 

Step 1. Plac e the pr inter in LETTERS (LTRS) by 
releasing print-function clutch ,  depressing letters 
c lutch release ar m (6 , figure 5-35 ,  Appendix) , and 
rotating the mainshaft. 

Step 2. Continue to rotate the mainshaft until the 
shift to LETTERS (LTRS) is accomplished and 
letters -figures clutch stops rotating. 

Step 3. Remove printer from chassis and stand 
it on its backplate. 

Step 4. Remove two screws and advanc e prevent 
stop spring from frame (spring rides on advanc e 
prevent bail) .  

Step 5.  Loosen the bell prevent lever clamp screw 
(2) and adjust the lever (4) to hold the bell sensing 
finger (3) 1/32 inch away from the face of the function 
bar (6) .  

Step 6 .  Place the printer i n  the figures position 
by releasing function clutch and rotating mainshaft 
while depressing the figures off line function slide. 

Step 7. Check to insure that the bell prevent 
lever tab (5) is clear of the bell sensing finger (3) 
allowing the finger to fall into the aligned slots in 
the lateral and rotary slides (8) when the bell fu nction 
is selected. 

Step 8. Replac e advance prevent bail spr ing 
securing spring with two sc rews , removed in step 4. 

(1 1)  LINE FEED ADJUSTMENT. - The line feed 
adju stment is performed to as sure single and double 
line feed can be selected. 
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NOTE 

Check to see if line feed adjustment is in 
complianc e with the requirements estab
lished in steps 1 ,  9 .  and 10 .  If the require 
ments are not met, perform the following 
adjustment sequence .  

Step 1 .  Remove the printer from the chassis and 
stand it on its backplate. 

Step 2. Depress the line feed off line func tion 
slide to release the line feed clutch (9, figure 5 - 36 ,  
Appendix) and rotate the mainshaft until the line feed 
cam follower (7 ) is at the high point of the cam. 

Step 3. Rotate the paper roller (8) to make sure 
that the detent is set in a tooth on the line feed 
ratchet (1) .  There will be an audible click when 
this occurs. 

Step 4, Lift the l ine feed pawl (3) as high as it 
will go then s lowly let it down until the referenc e  
tooth falls into the line feed ratchet { 1 ) .  (Ratchet is 
located directly behind line feed pawl (3). ) 

Step 5. Hold the line feed pawl in this position 
and place a screwdriver or spring hook over the 
space shaft (4) and under torque tube roller (5) . (Use 
the sc rewdriver as a lever to hold the line feed pawl 
in plac e ,  engaged with the l ine feed ratchet. ) 

Step 6. With the screwdriver holding under the 
torque tube roller and the line feed pawl engaged in 
the ratchet plac e an allen wrench in the line feed 
cam follower clamp screw (6) . 

Step 7. Using the allen wrench as a lever , align 
laterally and hold the line feed cam follower against 
the high of the cam.  

Step 8 .  Tighten the l ine feed cam follower clamp 
screw {6) .  

Step 9 .  Check this adjustment a few times by 
depressing the off line line feed function slide (9) 
and rotating the mainshaft. 

Step 10.  Check in both s ingle (1 1 )  and double (1 2) 
line feed by using the line feed shift arm (10).  

NOTE 

U the line feed shift arm is on single line 
feed and you get double line feed, turn the 
line feed shift adjustment screw (2) clock
wise until s ingle line feed is accomplished. 

(1 2) PRINT CYLINDER CLEARANC E FROM 
RIGHT FRAME AND HAMMER ALIGNMENT 
ADJUSTMENTS. - Perform the following steps to 
establish the proper margin and print cylinder 
clearance on the r ight end of the line and to align 
the hammer with the print cylinder. 

Step 1. Place the printer in letters A. 
Step 2. Rotate the advance drum fully counter

clockwise until two clicks are heard or felt, indicat
ing the end of the l ine has been reached. 

Step 3. Check for 1/ 8 inch clearanc e between the 
print cylinder yoke and the right print cylinder shaft 
bushing when the printer is set for a 76 character 
line (1/2 inch clearance when a 72 character line is 
the format). 

Step 4. If the clearance as specified in step 3 is 
not correct, proceed with step 5. 
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Step 5.  Loosen the lateral belt c lamp on the ad
vance dru m and let out or takeup on the lateral belt 
to establish the proper c learance (1/8 inch for a 7 6  
charac ter line or 1/2  inch for a 7 2  charac ter line 
for mat) .  

Step 6 ,  Place the printer in letters A and check 
for a 1/ 1 6  inch clearance between the lateral tension 
pulley pin and the front portion of the notch in the 
takeup dru m bracket. 

NOTE 

Most of the printers have a shortened 
lateral tension pulley pin and it is easier 
to see a 1/ 1 6  inch clearance between the 
circumference of the lateral tension 
pulley and the c ircumference of the drum 
when in letters A. 

Step 7 .  U the clearance in  step 6 is  not correct 
loosen the lateral belt clamp on the takeup drum. 

Step 8. Let out or takeup on the lateral belt until 
the latei'al-tension pulley pin is approximately 1/16  
inch fr.om the front portion of the notch in  the takeup 
drum bracket assembly. 

Step 9.  When the clearance in step 8 is correct 
insert the lflteral belt under its clamp on the takeup 
drum,  looping the exc ess belt and positioning it also 
under the lateral belt clamp. 

Step 10. Tighten the lateral belt clamp,  checking 
to be sure that the belt remains under the clamp when 
it is tightened. 

Step 1 1 .  Advance halfway across the line by turn
ing the advance drum counterclockwise. 

Step 1 2. With the printer still in letters A, loosen 
the hammer cable clamp screw. 

Step 1 3. Align the hammer with the letter A. 
Step 14. Check to be certain that the hammer 

cable is under the hammer cable clamp and tighten 
c lamp screw. 

(1 3) HAMMER BAC KSTOP ADJUSTME NT. - The 
hammer backstop adjustment prevents the hammer 
from striking the backplate on its backstroke. 

NOTE 

Check to see if the hammer backstop 
adjustment complies with the r equirements 
established in step 4. U the requirements 
are not met, perform the following adjust
ment sequence. 

Step 1.  Tighten the hammer backstop clamp screw 
(5 , figure 5 - 37 ,  Appendix) sufficiently for the clamp 
to grip the shaft (2) but loosely enough so that the 
clamp can be turned upon the shaft with slight 
pressure. 

Step 2. Hold the hammer (1 ) down on the face of 
the cylinder while pivoting the hammer backstop 
clamp (4) up until it touches the stop pin stud (3) on 
the frame. 

Step 3. Position the hammer backstop clamp 
about 1/32 inch fro m the bearing end (8) .  

Step 4 .  Pull the hammer (1 ) s lowly back towards 
the front plate (6) until it is about 1/8 inch at point 
(7) from the front plate (6) . 
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Step 5.  Tighten the backstop clamp screw (5 ) .  

NOTE 

This adjustment is to insure that the 
hammer (1 ) will not strike the front 
plate (6) on its backstroke. 

( 14) PRINT DISC ONNEC T  ADJ USTMENT. - The 
print disconnect adjustment releases the hammer 
fro m the action of the pr int spr ing approximately 
0 . 0 10 inc h to 0. 01 5 inches before the hammer face 
comes in contact with the print c ylinder. 

NOTE 

Check to see if the print disc onnect adjust
ment is in complianc e with the requirements 
established in step 10. If the require ments 
are not met ,  perfor m the following adjust
ment sequence.  

Step 1 .  Loosen pr int spring ar m clamping sc rew 
(figure 5 - 38 ,  Appendix) the pr int prevent ar m c lamp 
ing screw and the print cam follower clamping screw. 

Step 2. Tighten one of the ribbon vibrator ar m 
clamp screws (3 , figure 5- 39 ,  Appendix) to be used 
as a lever. 

NOTE 

Because there is a certain amount of play 
between the hammer and the hammer shaft,  
the vibrator arm is used as a lever in the 
following steps. 

Step 3. Push down on the terminal lever (1 2 ,  
f igure 5 - 39 ,  Appendix) and tighten the print spring 
arm c lamp screw (f igure 5 - 3 8 ,  Appendix) . (This 
is to use the print spr ing arm as a lever to move the 
terminal lever up and down. ) 

Step 4. Plac e an allen wrench in the print cam 
follower clamp screw.  

Step 5.  Release the print function clutch and ro
tate the mainshaft holding a sl ight upward pr essure 
on the wr ench. 

NOTE 

The wrench will travel downward until the 
cam follower (7 , figure 5 -40 , Appendix) 
falls Into the low portion of the print cam 
(6) and there will be a slight drop off on 
the cam bef ore the low portion. This is 
due to the print prevent notch on the cam. 

Step 6. Loosen its sc rew and position the hammer 
shaft link guide plate (1 4) and the hammer link c lamp 
( 1 3) so that the link is in line with the print s haft 
ter minal lever (1 7)  and at a right angle to the ham
mer shaft  (1 2) . 

Step 7. Tighten the guide plate screw. 
Step 8. Hold the hammer (1 1 )  down on the type 

cylinder (2) by us ing the ribbon vibrator arm (1 , 
f igure 5 - 3 9 ,  Appendix). 

Step 9. Move the print spring ar m (3, figure 5-40 ,  
Appendix) up and down using the print spring yoke (1 0).  
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Step 10. Check to see that the terminal lever (1 7) 
engages the hammer shaft link (1 5) when the print 
spring yoke is moved up and down. 

Step 1 1 .  Move the hammer shaft link (2, figure 
5 - 39 ,  Appendix) downward until the terminal lever 
and hammer shaft link just clear with a minimum of 
perceptible clearanc e at po int (5) when the pr int 
spring yoke is moved up and down. 

Step 1 2. Tighten the hammer shaft link c lamp 
screw (2) . 

Step 1 3 . Move the print spring yoke up and down 
a number of times while checking that the tip of the 
ter minal lever and hammer shaft link just clear each 
other . 

NOTE 

The hammer should disconnect (fro m  the 
print spring action) approximately 0. 0 10 
inch before c ontact with the type cylinder. 
In nor mal operation the forward travel of 
the hammer causes the hammer to str ike 
the type cylinder. 

Step 14. Loosen the print spring clamp sc rew 
(4 , figure 5 - 40 ,  Appendix) . 

NOTE 

The print s haft adjustment outlined in 
paragraph 15 must be perfor med after 
the print disc onnect adjustment. 

(1 5) PRINT SHAFT ADJUSTMENT. - This adju st
ment establishes the correct angular relationship 
between the print cam follower , the print shaft ter 
minal lever , and the print prevent arm. Print shaft 
adjustment is acco mplished as follows : 

NOTE 

Check to see if the print shaft adjustment is 
in compliance with the requirements estab
lished in step 1 3. If the requ irements are 
not met, perform the following adjustment 
sequenc e. 

Step 1. Loosen the following clamp screws :  print 
cam follower c lamp screw (1a, figure 5-41 , Appendix) ; 
print prevent ar m clamp screw (2) ; and print sp ring 
arm clamp screw (1 1 ) .  

Step 2 .  Insert an allen wrench i n  the print cam 
f ollower clamp screw. 

Step 3.  Release the print function clutch and ro
tate the mainshaft until the print cam follower is on 
the low of its cam. (The wrench should pivot to the 
front indicating that the low of the cam has been 
reached. ) 

Step 4. Loosen the stop tab screw (4 , figure 5-
42 ,  Appendix). 

Step 5.  Holding down on the ter minal lever (8) 
against the disconnect link (3) , establish a 1/32 inch 
clearance between the terminal lever and the hammer 
shaft link at point (2) . 
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NOTE 

Pushing the terminal lever (8) down against 
the print disconnect link (3) pivots the dis
connect link which moves the hammer shaft 
link away from the ter minal lever . Pushing 
against the hammer shaft link (1 ) pivots the 
print disconnect link and reduces the 
clearance. 

Step 6. When the 1/ 3 2  inch clearanc e (between 
terminal lever and hammer shaft link) is established 
tighten the stop tab screw (4) . (The stop tab holds 
the 1/3 2  inch clearance. ) 

Step 7. With an allen wrench inserted in the print 
cam follower clamp screw (7) and holding down on 
the ter minal lever (8) bottom, laterally align the 
print cam follower on the low of its cam. 

Step 8.  Tighten the print cam follower clamp 
screw (7) .  

Step 9. Check the 1/ 3 2  inch clearance after 
tightening the print cam follower screw. (Repeat 
steps 3 through 8 if clearanc e is not 1/32 inch. ) 

Step 10 .  Rotate the mainshaft gradually until the 
1/32 inch clearance closes to 0. 0 10 inch. 

Step 1 1 .  Center and bottom the spring yoke on 
the shock pad (9) and tighten the print spring ar m 
clamp screw (1 1 ) .  

NOTE 

Steps 10 and 1 1  prevent the bottoming of 
the print cam follower on its cam and will 
permit the print spr ing yoke to contact the 
shock pad (9) cushioning the shock from 
the print spring. 

Step 1 2. Rotate the mainshaft until the print 
function c lutch comes to the stop position. 

Step 1 3. Check for approximately 0. 0 20 inch 
c learance between the print spring yoke and the shock 
pad on the printer front frame. Repeat steps 1 
through 1 3  if clearanc e is not present. 

NOTE 

Holding up on the function spring yoke 
will help prevent the complete drop of 
the print cam follower to the true low 
of its cam and permit pos itioning print 
cam follower in the notch on the high. 

Step 14. Release the print function clutch and 
rotate the mainshaft gradually until the print cam 
follower rises to the high and drops into notch in 
the high of the print cam. 

Step 1 5 . Place an allen wrench in the print 
prevent arm clamp screw (6 , f igure 5-43,  Appendix) 
and holding outward on the print pre vent bail and (2) 
u sing the wrench as a lever , engage the print prevent 
arm in the notch (8) in the print prevent bail lever (1) .  
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NOTE 

Be sure that the print prevent arm is 
engaged in the notch and not on top of 
the print prevent bail lever. 

Step 16 .  Tighten the print prevent arm clamp 
screw (6) . 

(16) MAGNETIC SELECTOR ADJUSTMENT. -
The magnetic selector adjustment is perfor med with 
the teletypewriter patched for local loop (2 to 3, 4 to 
5, 6 to 7, patching jacks located in left- rear of chas 
sis) , line battery supplied internally. The magnetic 
selector adjustment is perfor med as follows : 

Step 1 .  Remove motor plug and turn the teletype
writer ON. 

Step 2. Pull out the range dial knob and rotate the 
range dial fully counterclockwise. 

Step 3. Rotate the mainshaft until all the clutches 
stop. 

Step 4. Break the signal line (momentarily) by 
pulling out patching jack J2 or pressing the keyboard 
break button. 

Step 5. Rotate the range dial fully clockwise and 
then back-up 1/ 1 6 - inch. 

Step 6.  Adjust the number 1 ,  3, and 5 (figure 5 -
44 ,  Appendix) c lutch release ar m adjustment screws 
on the mark side (located on the top of the printer) 
for a clearance of 0. 008 to 0. 0 1 0 - inch (figure 5- 45 , 
Appendix) between the tips of the clutch release arm 
adjustment screws and the paddle or tab directly 
below it. (This clearanc e is established with the 
paddle or tab depressed. ) 

Step 7 .  Loosen the printer locking screws and 
disengage the printer slide locks. 

Step 8. Slide the printer slightly to the rear to 
disengage the manual off - line function slide pushers 
from the front of the electr ical chassis and place the 
printer on its backplate. 

Step 9 .  Open the signal line by removing patching 
jack J2. (Be sure that the jack doe s not make contact 
with the electrical chassis during the following steps. )  

Step 10.  Adjust all  the clutch release arm adjust
ment screws (number 1 through 5) on the spac e side 
(located on the bottom of the printer) for a clearance 
of 0 .  008 to 0. 0 10  inch between the tips of the clutch 
release arm adjustment screws and the paddle 
directly below it. This clearance is established by 
moving the armature under the paddle and then de
pressing the paddle. 

Step 1 1 .  Ins ert the patching jack J 2  to remake the 
signal line. 

Step 1 2. Replace the printer on the chassis,  by 
reversing steps 7 and 8 .  

Step 1 3. Tighten the printer locking screws and 
engage the printer sl ide locks. 

Step 1 4. Rotate the mainshaft until the number 1 
clutch release arm drops. 

Step 1 5. Adjust the start clutch (6 , figure 5 - 44 ,  
Appendix) number 2 and nu mber 4 c lutch release arm 
adjustment screws located on the mark side (top of 
the printer) for a clearance of 0. 008 to 0. 010  inch 
(figure  5 - 45 ,  Appendix) between the tips of c lutch re
lease arm adjustment screws and the paddle or tab 
dir ectly below it. (This clearance is established 
with the paddle or tab depressed. ) 
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CAUTION 

Discharge the motor starting capacitor 
by turning the motor switch off for 
approximately 30 s econds prior to r e 
connection o f  the motor . 

(1 7) ROTARY, LATERAL, AND LETTERS 
FIGURES CARRIAGE PULLEY STROKE 
ADJUSTMENTS. - The rotary , lateral , and letters 
figures carriage pulley stroke adjustments are per 
formed to assure the proper positioning of the print 
cylinder. The adjustments can be performed 
separately but when one is perfor med a check of the 
other adjustments should be made. Figure 5 - 46 
(Appendix ) ,  Plan View of Print Cylinder is included 
for reference while performing the following 
adjustments. 

(a) ROTARY STROKE ADJUSTMENT. - The 
rotary stroke adjust ment is performed to assure 
the proper rotary positioning of the print cylinder 
strips . Perfor m steps 1 ,  2, 3 , 4, 6, 9, and 12 to 
check the rotary stroke adjustment. The rotary 
stroke adjustment is performed as follows : 

Step 1 .  Put the printer in letter A, remove the 
printer from the chassis , and place it on its back
plate. 

Step 2. Check the rotary slide alignment with the 
index mark on the function selector frame. 

NOTE 

If the alignment is not correct refer to 
paragraph 5 - 4e (3) (b) for the rotary slide 
alignment adjustment proc edure and re
align the rotary slide. If rotary slide 
alignment is correct proc eed with steps. 

Step 3. Replace the printer on the chassis . 
Step 4. Continuously print the letter A, using the 

repeat key and observe the index wheel (4, figure 
5- 47 , Appendix) for movement. 

Step 5. Adjust the rotary cable adjustment screw 
(3) until the detent pawl pin engagement with the 
index wheel results in minimum or no movement of 
the index wheel. 

Step 6 .  Continuously print the letter E ,  using the 
repeat key and observe the index wheel for movement. 

Step 7 .  Adjust the nu mber 2 c a m  follower stroke 
adjustment screw (5) until the detent pawl pin engage
ment with the index wheel results in minimum or no 
movement of the index wheel. 

Step 8. Tighten the number 2 cam follower stroke 
adju stment screw, locknut, while holding the screw 
to prevent disturbing the stroke s etting (screw 
adju stment). 

Step 9. Continuou sly print the letter L,  using the 
r epeat key and observe the index wheel for movement. 

Step 10, Adjust the number 1 cam follower stroke 
adju stment screw (3 , figure 5 - 48 ,  Appendix) until the 
detent pawl pin engagement with the index wheel re
sults in minimu m  or no movement of the index wheel. 

ORIGINAL 

Step 1 1 . Tighten the nu mber 1 cam follower 
stroke adjustment sc r ew ,  locknut while holding the 
screw to prevent disturbing the stroke setting (screw 
adjustment). 

Step 1 2. Continuously print the letter T,  using 
the repeat key and observe the index wheel for move
ment. This checks the cam follower stroke adjust
ments performed in step s 1 through 1 1 .  If the move
ment of the index wheel is more than 0. 010 inch when 
the letter T is printed, repeat steps 1 through 1 1 .  

(b )  LATERAL STROKE ADJUST MENT. - The 
lateral stroke adjustment assures the proper lateral 
alignment of the pr int cylinder behind the hammer. 
Perform steps 1, 4 ,  6, and 8 to check the lateral 
stroke adjustment. The first nine steps of the follow
ing lateral stroke adjust ment are performed without 
paper in the printer to permit a check of print cylinder 
characters and hammer alignment. 

Step 1. Transmit the letter A and check the align
ment of the hammer with the letter A. 

Step 2. If necessary , realign the hammer with the 
letter A by loosening the hammer cable and reposi
tioning the hammer on its cable. 

Step 3. Tighten the hammer cable clamp when the 
hammer is aligned. 

Step 4. Transmit the letter W and observe the 
alignment of the letter W with the hammer face.  

Step 5. Adjust the number 5 cam follower stroke 
adj u stment screw (2, figure 5 - 48,  Appendix) until the 
letter W is aligned with the hammer face. 

Step 6. Transmit the letter J and observe the 
alignment of the letter J with the hammer fac e. 

Step 7.  Adju st the number 4 cam follower stroke 
adju stment screw {6 , figure 5 - 47 ,  Appendix) until the 
letter J is aligned with the hammer face. 

Step 8. Transmit the letter U and observe the 
alignment of the letter U with the hammer face. 

Step 9. Adjust the number 3 cam follower stroke 
adjustment screw (1,  figure 5 - 48 , Appendix) until the 
letter U is aligned with the hammer face. 

Step 10.  Ins ert paper in the printer and print a 
line of super -imposed T' s over a line of A's.  

Step 1 1 . Adjust the number 5 cam follower stroke 
adju stment screw {2) until the T' s are centered over 
the A' s. � 

Step 1 2. Tighten the nu mber 5 cam follower sc r ew, 
locknut while holding the screw to prevent disturbing 
the stroke setting (sc rew adjustment).  

Step 1 3. Print a line of superimposed I' s over a 
line of A ' s .  

Step 14. Adjust the number 3 cam follower stroke 
adj ustment screw (1 , figure 5 - 48 ,  Appendix) until the 
I' s are centered over the A' s.  A.A. 

Step 1 5 .  Tighten the nu mber 3 cam follower stroke 
adjustment screw, locknut while holding the screw to 
prevent disturbing the stroke setting. 

Step 16.  Print a line of D ' s  superimposed over a 
line of E' s.  

Step 17.  Adjust the number 4 cam follower stroke 
adjustment screw {6 , figure 5 - 47 ,  Appendix) until the 
letter D' s are superimposed squarely over the letter 
E ' s .  EE 

Step 1 8. Tighten the number 4 cam follower stroke 
adju stment screw, locknut, while holding the screw to 
prevent disturbing the stroke setting (screw 
adjustment). 
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Step 1 9. Print a line of AM' s ,  RY' s ,  and OU' s  
and observe the spacing between the characters. 

Step 20. The following table should be used for 
fine adjustment of the number 3,  4 ,  and 5 cam fol
lower stroke adjustment screws to c orrect the spacing 
between the characters AM, RY, and OU. The 
adjustment of the spacing between the characters AM, 
RY,  and OU improves the overall spacing of all 
printed copy. In some instances it might be necessary 
to throw out the spacing of a c ombination of charac 
ters to correct the spacing of another combination of 
characters. 

CORRECTION OF SPACING BETWEEN 
LETTERS AM, RY, AND OU 

Example 1 .  (Cause :  #3 screw too far " IN" ) 

R YR YR YR YR YR YR YR Y � YR Y� YR YR YR YR YR Y� YR YR Yq YR Y 

Example 2. (Cause :  #3 screw too far " OUT' ' )  

� � � � � � � � � � � � � � � � � � � � � �  

CI.J O l t)J (\J (U ()J  OJOJ  (l J  OJ O.J (l I ('IJ ('f I ('I I ('t I (l I IJ J  (1 1 (1  l ('t  1 n 

Step 1 .  Observe the spacing between the letters 
A- M, R- Y, and 0- U. 

Step 2. If the spacing between the letters AM, 
RY, and OU is too far apart (example 
1) turn the #3 cam follower stroke 
adjustment screw c ounterclockwise 
(moving the letters M, Y, and U to the 
left) until proper spacing occurs .  

Step 3. If the spacing between the letters AM, 
RY, and OU is too tight (example 2) 
turn the #3 cam follower stroke adjust
ment screw clockwise (moving the let
ters M, Y, and U to the right) until 
proper spacing occurs. 

Example 3. (Cause:  #4 screw too far " IN " )  

"� � � � � � � � � � � � � � � � � � � � �  

ruruoorurururururururururururururu rururuo 

filA ft'A ,. It' A fl'il  f.! A twA  N ,.A ,.A ,.A ,.A ,.A ,.A fliA 11'11 ,.A ,.A fliA ,.A ,.A 
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Example 4. (Cause :  #4 screw too far " OUT ' ' )  

R YR VR YR YR YR YR YR YR YR YR YR YR � YR YR YR YR YR Y R  Y R  ' 

o rn w w rn oo � w m oo oo oo oo oo � oo oo � oo oo � r  
� � � � � � � � � � � � � � � � � � � � �  

Step 1.  Observe the spacing between the letters 
A - M, R- Y, and 0- U. 

Step 2. If the letters Y and U are too far to the 
left, and the letter M is too far to the 
right (example 3) turn the #4 cam fol
lower stroke adjustment screw counter
clockwise (moving the letter M to the 
left and the letters Y and U to the right) 
until proper spacing occurs. 

Step 3. If the letters Y and U are too far to the 
right and the letter M is too far to the 
left (example 4) turn the #4 cam follower 
stroke adjustment screw c lockwise ·  
(moving the letter M to the right and 
the letters Y and U to the left) until 
proper spacing occurs. 

Example 5 .  (Cause :  #5  screw too far ' ' IN' ' )  

R YR YR YR YR YR YR YR yq YR YR YR YR YR YR � YR YR YR YR YR ) 

(tJ (I I (tl (U (ll (I I � I CtJ ('tJ ('I I  (1 J � I � I C U  ('f I ('U (tl ('4 I � I t:'t I (I ! 

Example 6.  (Cause:  #5 screw too far ' ' OUT" )  

� � � � � � � � � � � � � � � � � � � � � 

0 I I) L0 L0 lJ) Lf.l lJ) 1.0 I 0 I I) LO lO I (I t r) 1.1:\ I 0 t n I I) tf.l t 1) I n  1 

Step 1 .  Observe the spacing between the letters 
A- M, R - Y, and 0- U. 

Step 2. If the letters M and Y are too far to the 
right and the letter U is too far to the 
left (example 5) turn the #5 cam follower 
stroke adjustment screw counterclock
wise (moving the letters M and Y to the 
left and the letter U to the right) , until 
proper spacing occurs . 

Step 3. If the letters M and Y are too far to the 
left and the letter U is too far to the 
right (example 6) turn the #5 cam fol
lower stroke adjustment screw clock
wise (moving the letters M and Y to the 
right and the letter U to the left) , until 
proper spacing occurs. 
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(c ) LETTERS - FIGURES CARRIAGE PULLEY 
STROKE ADJUSTMENT. - The l as t  s t roke adjust
ment to be made is lhat of  the le t ter -figur es which 
operates on the rotary cable to shift from let ters to 
f igur es or vice versa.  

NOTE 

ChecK to see if the letters -f igures carr iage 
pulley s troke adjustment is in compliance  
with the requirements established in Steps 
1 through 4 .  If the requirements are not 
met , perform the following adjustment 
proc edure.  

Step 1 .  Operate the letters off line func tion lever 
and repeatedly trans mit the letter A. while observ
ing the index wheel for movement. 

Step 2. If necessary adj ust  the rotary cable 
adjustment screw until there is little or no movement 
in the index wheel when engaged by the rotary detent 
pin. 

Step 3.  Operate the f igures off l ine function lever 
and repeatedly transmit the figur es A (-) , and 
observe the index wheel for movement. 

Step 4 .  If there is mor e than 0.  0 1 0  inch move
ment in the index wheel . or the figure A (-) type 
row is not aligned with the hammer fac e ,  adjust 
letters f igures cam follower stroke adj ustment screw 
(4 , figure 5 - 48 ,  Appendix) until repeated transmissions 
of figures A (-) result in minimum or no movement 
of the index wheel. This insures that the letters 
figures shift is resulting in exactly 1 80 degrees 
rotation of the print cyl inder. 

NOTE 

Steps 5 through 7 should be performed 
only if the following conditions prevail :  
(a) letters f igures arm (5 , f igure 5 - 48,  Ap
pendix) is hitting against mainshaft (6) or 
carriage return cam follower s haft (2 , f ig
ure 5 - 47 ,  Appendix) ; and (b) the letters fig
ures carriage pulley stroke adjustment 
cannot be obtained by adjustment of letters 
figures cam follower adjustment screw (4 , 
f igure 5 - 48 ,  Appendix) the letters f igures 
arm adjustment screw is preset at the 
factory and should not requ ire readjustment. 

Step 5 .  Put the printer in letter A .  
Step 6 .  Loosen the locknut on letters figures arm 

adjustment scr ew (5 , figure 5-48 ,  Appendix) ; using 
an inter'1al-hex wrench,  turn the adjustment screw 
inward until the letters figures arm clears carriage 
return shaft (2 , f igure 5-47 ,  Appendix) by approxi
mately 1/3 2 to 1/16 inch. 

Step 7 .  Tighten the locknut on the letters figures 
arm adjastment sc rew when the 1 ;' 3 2  to 1 / 1 6  inch 
clearance is established between the letters figures 
arm and the carriage return shaft. 

( 1 8) PRINT PREVENT ADJUSTMENTS. - The 
print prevent adjustment suppresses pr inting of the 
functions blank, l ine feed, figures,  bell , letters , 
and carriage return. 

ORIG I N A L  

NOTE 

If there is a print prevent a problem . always 
re move the front cover and c heck out all of 
the funct ions . If the pr int er pr ints func tions 
with the cover on,  but does not pr int fu nc tions 
with the cover off . perfor m the off- line func 
tion control adjustments contained in para
graph 5 - 4e (28 ) .  If the pr inter prints func t ions 
with the cover off as well as on , perform the 
following adjustment sequenc e.  

Step 1 .  Stand the printer on its backplate on the 
chassis and check the alignment of the lateral and 
rotary sl ides while in letters "A" . 

Step 2. Realign the rotary and lateral slides if 
out of al ignment ; see paragraphs 5 -4e (3) (b) and 
5 - 4e (4) (b) .  

Step 3. Back out all print prevention sc rews (2 ,  
f igure 5 -49, Appendix) counterclockwise on the 
print prevent bail until the tips of the screws are 
flush with the inner face of the bail. 

Step 4.  Tur n in all the print prevention sc rews 
on the print prevent bail two turns clockwise.  

Step 5 .  Loosen two bail ar m screws (3) and pull 
the bail away from sensing fingers (4)  approximately 
1/8-inch. 

Step 6. Loosen locknut (1 ) on the letters  " A ' ' 
print prevent s top sc rew loc ated on the manual off
line func tion sl ide .  

Step 7 .  Pull outward on print- function clutch re 
lease arm (5) to trans mit the letters " A" repeatedly 
while turning the print prevention stop screw (1 ) 
clockwise until the pr inting of the letters " A "  is 
suppressed. (Hammer does  not strike the type 
cylinder. ) 

Step 8. Turn print prevention stop screw (1 ) 
counterclockwise until the letters " A ' ' just starts to 
print and continue 1/ 2 turn counterclockwise beyond 
f irst  indic ation of printing. 

Step 9. Tighten locknut (1 ) .  
Step 1 0 .  Position the print prevent bail s o  that 

the heads of the pr int prevent bailscrews establish 
approximately a 1/  32- inch clearance over the sens 
ing fingers (figure 5- 50 , Appendix). 

Step 1 1 .  Tighten the print prevent bail arm 
screws (3).  

Step 1 2 . Replace the printer on the electr ical 
chassis. 

Step 1 3 . Check all the func tions for suppression 
of printing manually setting up clu tches 1 through 5 
for each function and manually releasing print
function clutch. 

Step 14. If individual functions print , adj ust the 
print prevent screw on the print prevent bail for the 
functions . 

NOTE 

If correct print prevent adjustment is unob
tainable,  recheck print shaft adjustment (para
graph 5 - 4e (15) )  and reperform this procedure .  

Step 15 .  Replace pr inter on chassis and check all 
functions , using keyboard for print prevent .  
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NOTE 

If print prevention occurs with the printer 
standing on its backplate but not when in 
normal operating position on the electrical 
chassis , the print prevent bail spring is 
defective (not strong enough) and should be 
replaced. 

(19)  FUNCTION ADVANCE PREVENTION 
ADJ USTMENT. - The purpose of this adjustment is 
to prevent the type cylinder from advanc ing or back
spacing when the functions blank (1 3 ,  f igure 5 -5 1 , 
Appendix) line feed (1 2) , f igures (1 1 ) ,  bell (1 0 ) ,  
and letters (9) are selected. 

Step 1. Using an allen wrench back out all the 
advance prevention bail sc rews (turn counterclock
wise) (9 through 1 3 ,  f igure 5 - 5 1 ,  Appendix) u ntil 
they are held in the bail by only a few threads . 

NOTE 

Step 5 check for a clearanc e of 1/3 2- inch 
between character advanc e pawl and adv:ance 
prevent lever tab. Refer to steps 4, 5 and 
6 of carr iage return adjustment (paragraph 
5-4e (g)) if 1/ 32- inch clearance is not present. 

Step 2. Turn the blank bail screw (1 3) clockwise 
until the carr iage return cam follower (8) starts to 
l ift off the carriage return cam and then turn the bail 
screw counterclockwise gradually u ntil the cam 
follower just makes contact with the cam again. 

NOTE 

Do not use forward pressure when tur ning 
the bail sc rews as this will give an incorrect 
adjustment. Observe the movement of the 
carriage return cam follower during each 
adjustment of a bail screw, as in step 2. 

Step 3. Repeat Step 2 for all the re maining 
advance prevention bail screws; line feed (1 2) ,  
figures (1 1 ) ,  bell (10) , and letters (9) .  

Step 4.  Depress each function key at  least three 
times to check for advance prevention. If advance is 
not prevented on an individual function turn the 
individual advance prevention sc rew gradually clock
wise until advance is prevented. 

Step 5. If backspacing occurs back out the indi
vidual advance prevention bail screw for that function 
until backspacing stops. 

(20) BOUNCE PREVENT ADJ USTMENT. - The 
bounce prevent adjustment is perfor med as follows : 

NOTE 

Check to see if the bounce prevent adjust
ment is in compliance with the requirements 
in steps 1 and 2. If the require ments are 
not met, perform the following adjustment 
sequence. 

Step 1. Depress the car riage return lever 
(7 , figure 5- 5 1 ,  Appendix) and observe that carriage 
return occurs. 
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Step 2. Turn advance drum (4) counterclockwise 
gradually for approximately seven spac es (charac 
ters) and observe that bounce lever (3) rises and then 
falls with the first tooth of the bounc e prevent lever 
engaging in the notch in V - lever (2) with a slight 
backward movement of the V - lever. 

Step 3. If the first tooth of the bounce prevent 
lever does not engage the notch in the V - lever or 
causes movement of the V -lever when it  does engage,  
loosen the bounce lever ecc entric clamp screw (5). 

Step 4.  Adjust the bounc e lever ecc entric (6) until 
the engagement of the bounc e prevent lever (3) first 
tooth and the notch in the V -lever (2) causes a mini 
mu m amount of movement (slight movement backward) 
of the V -lever when the advanc e drum is rotated 
cou nterclockwise. 

Step 5. Tighten the bounce prevent lever clamp 
screw (5 ).  

Step 6. Depress the carriage return lever (7) for 
carriage return and advance by tu rning the advance 
dru m (4) counterclockwise a number of times while 
checking the bounc e prevent adjustment (engagement 
of first tooth of bounce prevent lever should cause a 

1 slight backward movement in the V-lever). 
(2 1 )  FIRST CHARAC TER SPACING ADJUST

MENT. - .The spac ing of the first two charac ters in 
a line is adjusted by the first character spacing sc rew 
(1 , figure 5- 5 2 ,  Appendix) , located in the carriage 
return V-lever (2) .  This screw determines the exact 
relationship of the advance feed pawl to the ratc het. 

NOTE 

Check to see the first charac ter spacing 
adjustment is in compliance with the require
ments established in step 1. If the require
ments are not met, perform the following 
adjustment sequenc e .  

Step 1 .  Using the keyboard, transmit the following 
in the order shown: 

1 .  Carriage Return 

2. Line Feed 

3. MMMMMMMMM 

NOTE 

The spacing of the letter M should be even. 
If the spacing is uneven , refer to the 
following steps . 

Step 2. Remove the printer from the chas sis and 
stand it on its backplate. 

Step 3. If the first two M' s are too close together 
such as MM MMM, turn f irst character adjustment 
screw (1 ) counterclockwise until the spacing is the 
same as the last two M' s typed. 

Step 4. If the first two M' s are too far apart, 
such as M MMMM turn the f irst character spacing 
screw (1 ) clockwise, until the spacing is the same as 
the last two ' ' M' s ' ' .  

Step 5 .  When the f irst character screw has been 
adjusted for optimum spac ing of the first two char 
acters tighten the locknut. 
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NOTE 

The adjustment of the first character spacing 
screw (1 ) should always be checked if there 
is no character advance at the beginning of a 
l ine following the rece ipt of a trans mitted 
s ignal. It may be nec essary to recheck 
the c arr iage return lock lever , and the 
anti -bounc e adjustment. 

(22) RIBBON FEED ADJUSTMENT. - The ribbon 
feed mechanism requires an adjustment to the revers 
ing clutch backstop to assure that ribbon reversal is 
accomplished. 

NOTE 

Chec k to see if the ribbon feed adjustment 
perfor ms in acc ordanc e with the require ments 
established in step 1 .  If the require ments 
are not met, perform the following adjust
ment sequenc e. 

Step 1 .  Actuate both the r ibbon sensing arms (4 , 
figure 5- 53 ,  Appendix) to determine if r ibbon 
reversal is ac complished. 

Step 2. Loosen the backstop clamp screw (1 ) .  
Step 3 .  Adjust the reversing clutch backstop 

ecc entric (2) so the backstop lever falls into the 
notch of the ribbon reversing clutch (3) and prevents 
clutch chattering. 

Step 4. Tighten the backstop clamp sc rew (1  ). 

NOTE 

If a replac ement ribbon does not have eye
lets (near both ends of  the r ibbon) , it is  
nec essary to  tie a knot close to  eithe r end 
of the r ibbon to assure actuation of the 
r ibbon sensing arms. 

{23) MOTOR STOP ADJUSTMENTS. 

(a) AUTOMATIC TIME DELAY MOTOR STOP 
ADJUSTMENT. 

NOTE 

C heck to see if the automatic time delay 
motor stop adjustment is in complianc e 
with the requirements established in 
step 1 7 . If the requ ire ments are not met , 
perfor m  the following adjustment sequenc e .  

NOTE 

Before proceeding with this adjustment, 
c heck that the time delay feed and check 
pawl springs (1 1 and 1 2 , f igure  5 - 54,  Ap
pendix) and time delay secondary check 
pawl stop spring (2) are correctly installed. 

Step 1 .  Pos ition the enable-disable switch in the 
enable position. 

Step 2. Set the range dial at its midpoint (60) .  
Step 3 .  Turn all power switches OFF. 
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Step 4. Check that the flat surfac es of timing cam 
shaft extension (9, figure 5- 4 1 ,  Appendix) are parallel 
with time delay check pawl (1 3) .  If the flats on the 
timing cam shaft are not parallel to the time delay 
check pawl (1 3) proceed with step 4 and 5. If the flats 
on the timing cam extension are parallel to time delay 
check pawl (1 3) proc eed with step 7. 

Step 5.  Loosen sc rew which secures timing shaft 
extension (9) to the ti ming cam shaft , and the n turn 
the 3/8- inch hexagon until the flats on the timing cam 
shaft extension are parallel to time delay check pawl 
(1 3) .  

Step 6. Tighten the screw holding the timing shaft 
extension to the timing shaft. 

Step 7.  Turn the mainshaft slowly until re duc tion 
ratchet (6) is moved by feed pawl (10 )  and the feed 
pawl comes to the high point of its eccentric action 
(the reduction ratchet starts to back up) .  

Step 8 .  Loosen sc rew (1 ) on secondary check pawl 
(3) and adjust the secondary check pawl ec centric 
until a 1/4 tooth clearanc e is  established between the 
tip of the sec ondary pawl and the tooth in  the reduc 
tion ratchet (6) . 

Step 9. Tighten the locking sc rew ( 1 )  when the 
1/4 tooth clearance is established. 

Step 10 .  With the secondary check pawl (3) in one 
of the deep teeth in the reduction ratchet (6) . turn  
post (4) until the tip of the  secondary check pawl (3) 
clears the teeth on the advance ratchet (5) and does 
not interfere with the return motion of advanc e 
ratchet (5) .  

Step 1 1 . · Loosen two screws (22) holding time 
delay switch (21) and pos ition the switch so that yoke 
(1 8) when rotated depresses roller (1 9) and switch 
actuator (20) and the clic k of  the switch indicates that 
the button has been depressed and the switch is turned 
off. 

Step 1 2. Tighten two screws (22) when the switch 
is properly positioned and the yoke rotates freely 
past the point of contact with the switch button. An 
additional amount of play in the switch button should 
be possible at the point of greatest c ontact by the 
yoke against the switch actuator , yet the button 
should be depressed suff iciently to be turned off. 

Step 1 3 .  Rotate the mainshaft until the advance 
ratchet is released and the yoke is  pos itioned as 
illustrated. The button on the advance ratchet should 
be in contact with the tab on the yoke . If the button 
is not bearing on the yoke tab proceed with step 14. 
If the button is bear ing on the flat tab on the yoke 
proc eed with step 1 7 .  

Step 14. Loosen the locknut and disengage the 
shaft lock on the opposite end of time delay ratchet 
support shaft (16) .  

Step 1 5 . Insert a screwdriver in the slot in the 
time delay ratchet support shaft and turn the shaft 
counterclockwise until the button on advanc e ratchet 
(5) makes contact with the flat tab on the yoke . 

Step 1 6 .  Re - engage the shaft lock and t ighten 
the ratchet support shaft locking nut on the opposite 
end of ratchet support shaft ( 16 ) .  

Step 1 7 .  Check the operation of  the t ime delay 
motor stop by turning the printer on with a steady 
mark supplied on the s ignal loop. The motor should 
shut off in approximately one minute when the 7 5  
baud speed change gear is installed and i n  approxi
mately 1 - 1/ 2  minutes when the 45 .  45 baud speed 
c hange gear is installed. 
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NOTE 

The enable-disable switch must be in the 
enable position in order to check the opera
tion of the automatic time delay motor stop. 

(b) FIGURES H MOTOR STOP ADJUSTMENT. 

NOTE 

This procedure applies to the AN/TGC -
3 1 4 (V) only . 

Step 1 .  Loosen the two screws on the figures H 
motor stop switch (figure 5 - 5 5 , Appendix) and move 
the switch to the extreme left position. 

Step 2.  Plac e the machine in the figure J position. 
Verify this position by checking the individual 
c lutches. 

Step 3. Adjust carriage pins numbers 1 ,  3 ,  4, 
and 5 so that the top surface of each pin is even with 
the top surface of the code bar .  

Step 4 .  Place the machine i n  figures H position 
and turn power off. 

Step 5 .  Manually release the print function clutch 
and rotate the main shaft until the function cam 
follower is on the high portion of the cam. Check 
that the code bar return stop c lears the code bar 
tabs when the machine is in the figures position. 

Step 6. Adjust the nu mber 2 carriage pin so that 
the lower surface of the bottom bushing c lears the 
top of the code bar by approximately 0. 010  inch. 
Check that the code bar sensing tabs are halfway 
across carriage pins numbers 1 ,  3, 4, and 5.  

Step 7 .  Adjust the code bar actuator clamp so 
that it  just  contacts the code bar actuator. Check ·) 
that there is approximately 0. 005- inch end clearance 
in the character advance lever shaft. 

Step 8.  Move the figures H motor stop switch to 
the right until it is just past the point at which it 
closes.  This point is determined by an audible 
c lick; tighten the switch. 

Step 9.  Manually rotate the main shaft until the 
function cam follower falls to the low portion of the 
cam. 

Step 10. Position the code bar return stop so that 
its centerline is aligned with the left face of the code 
bar tab as shown in the following sketch viewed from 
the front of the equipment. Insure that the c ode bar 
return stop cam follower still contacts the letters 
figures cam. 

R E T U R N  I 
C O D E  B A R  � 
STOP------·· ��._· ----==------� 

__ �----��.�------ TA B O N  
C O D E  B A R  

Check the operation of the code bar a s  follows : 
Step 1 .  Set' the MOTOR switch t o  the O N  position. 
Step 2. Depress the FIGS (figures) key and check 

that the center line of the code bar return stop is 
aligned with the step on the code bar tab as shown in 
the following sketch viewed from the front of the 
equipment. 
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Step 3. Depress the LTRS (letters) key again and 
check that the code bar return stop is engaged with 
the step on the code bar as shown in the following 
sketch viewed from the front of the equipment. 

Step 4. Depress the LTRS (letters) key again and 
check that the code bar return stop is engaged with 
the left face of the code bar tab as shown in the 
following sketch viewed from the front of the 
equipment. 

NOTE 

None of the figures H motor stop mechanism 
components should move as long as the 
machine is in letters  position. 

(24) AUTOMATIC LATERAL CHAIN TAKEUP 
ADJUSTMENT. 

NOTE 

The following s teps apply if the lateral slide 
index mark is not aligned with the frame 
index mark (figure 5 - 20 ,  Appendix) when 
the printer is in letters A. 

Step 1. Rotate the ratchet (figure  5 - 56 ,  Appendix) 
manually and set the lateral s lide alignment so that in
dex mark on the frame is aligned with the index mark 
on the lateral slide when letter A is transmitted. 

Step 2. Check that the setscrew on the stop 
bracket (figure 5 - 56 ,  Appendix) extends approxi
mately 1/8- inch out of the bracket toward the front 
of the machine ; adjust setscrew so that 1/4 tooth 
c learance exists between the check pawl and the 
ratchet tooth. 

Step 3. Trans mit letter M and set adjustable slide 
link (1 , figure 5 - 57 ,  Appendix) by loosening eccentric 
lock screw (3) far enough so that the adjustable slide 
link can be moved to the proper notch (2nd from left) ; 
then turn eccentric (2) for fine adjustment. If adjust
ment cannot be obtained by turning the eccentric , 
move entire s lide assemb ly into the next notch. Make 
this adjustment so that the feed pawl (figure 5 - 56 ,  Ap
pendix) is withdrawn on the ratchet to the point that it 
just about falls into the next tooth on the ratchet. 
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Step 4. Hold the check pawl and advance pawl 
(figure 5 - 56 ,  Appendix) out of engagement, and then 
turn the ratchet about 3/4 turn clockwise. 

Step 5. Transmit a series of AM' s and check that 
the ratchet advances; advancing should cease when 
the index mark on the lateral function slide is aligned 
with the mark on the frame when in letters A. 

Step 6. If the automatic lateral chain takeup over 
feeds , rotate eccentric (2, figure 5 - 5 7 ,  Appendix) so 
that the tab at the e nd of lever (5) which c ontacts Y 
lever (4) moves to the left side of the machine. 

Step 7 .  If the automatic lateral chain takeup does 
not takeup for enough, rotate the ecc entric so that 
the tab moves to the right side of the machine, tilting 
the Y lever more. Make c ertain that alignment 
marks on the frame and lateral slide maintain align
ment within the width of one marker line. 

(25) OVERALL KEYBOARD ADJUSTMENTS. 

NOTE 

Check to see if the keyboard meets with the 
requirements established in following steps. 
If the requirements are not met, perform 
a check of each of the adjustment sequences 
which begin with paragraph 5 - 4e (25)a. 

CAUTION 

Be sure to turn off the motor switch 
before removing the keyboard to 
prevent damage to the gears. 

Step 1. Remove the keyboard from the case. 
Refer to paragraph 5 - 4b (5) . 

Step 2. Visually check keyboard for obvious 
mechanical defects . 

Step 3. Clean the keyboard slip c ontacts and, if 
nec essary , carefully bend the keyboard slip c ontacts 
upward to improve their contact with the chas sis 
block c ontacts. 

Step 4.  If possible , insert the keyboard into a 
teletypewriter of known range (minimum of 70 points 
at 100 words per minute or 75 bauds). Refer to 
paragraph 5 - 4b (6). 

Step 5. Patch the teletypewriter set for Mode 1 
(with j acks patched as follows : 2 to 3, 4 to 5, and 
6 to 7 ) .  

Step 6. Check the printer range , refer t o  para
graph 5-4e (2) (b) . If the printer accepts the message 
transmitted by the keyboard with a minimum of 70 
points of range , the keyboard is properly adjusted. 
If the total points of range is less than 70 points , 
proceed with the adjustment sequences starting with 
paragraph 5 - 4e (25) (a) , checking each adjustment 
sequence prior to performance. 

(a) C LUTCH RE LEASE LEVER ECC ENTRIC. 
Step 1. Loosen the clutch release eccentric (see 

figure 5 - 58 ,  Appendix) , clamp screw. 
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Step 2. While depressing one key , adjust the 
clutch release eccentric until a minimum clearance 
of 0.  010- inch exists between the stop tab on the 
keyboard clutch and the clutch release. 

Step 3. Tighten the clutch release eccentric 
clamp screw. 

Step 4. Simultaneously depress two keys and 
check the relationship of the clutch r elease and the 
stop tab on the keyboard clutch. When two keys are 
depressed simultaneously , the clutch release should 
not clear the stop ta9 on the keyboard clutch. If the 
clutch release does clear the stop tab repeat steps 1 
through 3. 

Step 5. Depress each of the keyboard keys and 
check to be sure that the clutch release clears the 
stop tab with a minimum clearance of 0. 0 1 0- inches. 

(b) CLUTC H STOP ADJUSTMENT. 
Step 1 .  Check to be sure that the clutch release 

is aligned with the clutch cage. 
Step 2.  Loosen the grip ring on the repeat key 

shaft and reposition the br�mze bushing on the repeat 
key shaft so that the clutch release is aligned with the 
center of the clutch cage. 

(c) REPEAT KEY C LAMP ARM ADJUSTMENT. 
Step 1 .  Loosen the repeat key clamp arm screw. 
Step 2. Depress the RE PEAT key and simultane

ously position the repeat key arm on its shaft so that 
the clutch release tab just clears the clutch tab. See 
figure 5 - 5 9 ,  Appendix. 

Step 3. Tighten the repeat key arm clamp screw 
and release the REPEAT key. 

Step 4. Check for 0.  005 to 0. 010 inch clearance 
between the ta}? on the clutch release arm and the 
clutch cage. See figure 5 - 59 (Appendix) . 

Step 5. Repeat the procedure if the keyboard 
clutch is not released upon depression of the REPEAT 
key. 

(d) LATERAL POSITION AND CLEARANCE OF 
BACKSTOP. 

Step 1. Loosen the hex-head s etscrew in the key
board frame that s ecures the backstop eccentric 
shaft. 

Step 2. Pos ition the backstop eccentric shaft so 
that the backstop rests on the center of the clutch 
housing. 

Step 3. Tighten the hex-head setscrew in the 
keyboard frame just enough to prevent lateral 
movement of the eccentric shaft. 

Step 4. Adjust the backstop eccentric so that the 
motion of the backstop sliding to the bottom of the 
backstop notch, causes the clutch housing to backup 
slightly. 

Step 5. Manually rotate the keyboard clutch and 
check to see that the backstop slides to the bottom of 
its notch, moving the clutch housing back slightly. 

NOTE 

The backward motion of the clutch housing 
insures that the clutch rollers are fully 
disengaged from the drive shaft. 
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(e) KEYBOARD RAILS SPACING. - If the key 
board rails (located on top of keyboard) are loosened 
or removed, adjust the spacing between the rails as 
follows : 

Step 1 .  Loosen the screws on the r ight rail. 

NOTE 

If a ruler is available, rails should be 
spac ed 8-5/1 6- inches apart. If no ru ler 
is available proceed with step 2. 

Step 2. Remove key locking strip (located on back 
of keyboard) and use it as a clearance gage for 
spacing keyboard rails .  

(f) CODE BAR- PULSING FINGER CLEARANCE. 

NOTE 

The code bar pulsing f inger clearance is 
preset at the factory and should be per 
formed only if the c ode bar guide and the 
code pulsing f inger assemblies have been 
removed or replaced. 

Step 1. See figure 5 -61 (Appendix) , detail B .  
Depress the blank key t o  slide all of the code bars to 
the left and check for 0. 005 to 0. 010- •nch clearance 
between the code bars and the pulsing fingers. 

Step 2. Repeat step 1 for the remaining code bars 
and pulsing fingers ,  rotating the keyboard clutch to 
select the pulsing fingers. If the clearanc e between 
the code bars and pulsing f ingers is not 0. 00 5 to 
0. 1 0 - inches proceed with step 3. 

Step 3. Remove the two shaft clamp screws , 
c lamps , shims , and the pulsing finger assembly from 
the keyboard frame , taking care to keep the same 
c lamps and shims together (also remember the key
board frame notch location in the frame for the 
c lamps and shims) .  

Step 4. Add to  or  take away shims from under the 
shaft c lamps to estab lish 0. 005 to 0. 010- inch c lear 
ance between the code bars and the pulsing fingers 
(adding shims decreases the clearance and removing 
shims increases the clearanc e). 

NOTE 

Each shim is 0. 002- inches thick and re
moval or addition or more shims under one 
clamp than the other will cause misalign
ment of the code pulsing finger shaft and 
the code pulsing cam assembly . 

Step 5 . Replace the pulsing finger assembly , 
shaft c lamps , shims, and secure with the clamp 
screws. 

Step 6. Repeat step 1 to check for 0 .  005 to 
0.  0 1 0 - inch code bars and the pulsing fingers. 

NOTE 

It is nec essary to perform the code pulsing 
contact clearanc e adjustment (paragraph 
5 - 4e (25) (g)) if shims were removed or 
added under the pulsing finger shaft c lamp. 
(Code bar-pulsing finger clearance.  ) 

(g) CODE PULSING CONTACT CLEARANCE 
ADJUSTMENT. 

5 - 3 2  

NOTE 

The keyboard adjustments and c learance 
have been preset at the factory. Only if 
replacement of code pulsing contacts is  
required or distortion from the keyboard 
bec omes excessive should the code pulsing 
contact clearance require adjustment. 

Step 1 .  Position the keyboard as shown i n  detail 
A, (figure 5-61 , Appendix) and note the location of 
the code pulsing contacts. 

Step 2. Depress the blank key and manually rotate 
the keyboard drive gear until the first c ontact (start 
stop) opens and its pulsing finger is on the high s ide 
of the cam. 

Step 3. Using a screwdriver or c ontact bender 
adjust the contacts by carefully bending the bottom 
contact leaf or the bottom contact leaf stiffener for 
a clearance of 0. 020 to Q. 0 25 inch. 

Step 4. Continue to rotate the keyboard drive gear 
until the low side of the cam is opposite the number 1 
pulsing finger; adjust the contact clearanc e for 0 .  0 1 5  
to 0 .  020 inch (detail C ) ;  repeat this procedure for the 
number 2 through number 5 pulsing fingers.  

Step 5 .  Depress the letters key and manually 
rotate the keyboard drive gear until the number 1 
pulsing finger drops off the high side of the cam 
(detail D) ; check for a clearance between the pulsing 

finger pusher and the top contact leaf of 0. 010 inch 
(minimum); repeat this procedure for the number 2 
through 5 pulsing fingers.  If clearance is incorrect, 
check the condition of the cam, pulsing fingers,  code 
bars ,  and assoc iated mechanism. 

(h) CODE PULSING CONTACT TENSION. -
Check th-at the pressure required to open a closed 
set of code pulsing contacts (figure 5-61 , Appendix, 
detail D) is 3 to 4 ounc es. 

(i) MASTER PULSING CONTACT ADJUSTMENT. 
Position the keyboard c lutch in the stop position, and 
perfor m the master pulsing contact adjustment as 
follows : 

Step 1 .  Using the special internal-hex 1/1 6- inch 
wrench turn the upper and lower leaf adjusting screw 
(figure 5 -61 , Appendix) counterclockwise until the 
leaf c ontacts do not make contact. 

Step 2. Turn the upper leaf adjusting screw clock
wise until the leaf contacts make c ontact and c ontinue 
turning the screw 1/8 turn past this point. 

Step 3.  Depress any key to release the keyboard 
clutch. 

Step 4. Rotate the keyboard clutch slowly until 
the master pulsing cam follower (the first cam fol
lower near the outside frame wall) is on the low if its 
cam (centered in the low of the stop).  

Step 5.  Turn the lower leaf adjusting screw 
clockwise until the leaf contacts make contact and 
continue turning the screw 1/8 turn past this point. 

Step 6. Replace the keyboard in the chassis. 
Step 7.  Turn the machine on and type a series of 

R' s using the REP key. 
Step 8. If the machine runs open, the upper leaf 

adjusting screw is not in far enough. If the letter V 
prints , the upper leaf adjusting screw is too far in. 

) Step 9. Type a series of Y' s using the REP 
key . If LETTERS is selected and the Y does not 
print, the lower leaf adjusting screw is too far in. 
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(26) OSC ILLOSCOPE ADJUSTMENT OF MASTER 
PULSING CONTAC TS. 

NOTE 

Insu re that the master pu lsing contact 
assembly has been c entered (5 -4 steps 
11 and 1 2) prior to perfor ming this 
adjustment. 

Step 1 .  Remove the electrical chassis from the 
case (paragraph 5-4b (3)) and extend the keyboard to 
the operating position. 

Step 2. Refer to f igure 2- 1 2  (Appendix) and patch 
in Mode 1 (line battery supplied internally) .  

Step 3 .  Insert a 280 - ohm, 8-watt resistor (FSN 
5905- 100 - 4802) in series in the signal loop. 

Step 4. Connect Oscilloscope AN/ USM- 105 ,  or 
equivalent ,  across the 280-ohm, 8 -watt r esistor. 

Step 5. Turn on the equipment and adjust the LINE 
ADJUST control for approximately 30 milliamperes of 
signal line current as desc ribed in paragraph 2-8e (4). 

Step 6. Locate the lower spring leaf adjusting 
screw; (figure  5 - 6 1 , Appendix , detail E) directly 
under the upper spring leaf adjusting screw; insert 
the insulated 1/ 1 6 - inch internal-hex wrench (supplied 
in Tool Kit TK- 1 2 2/U) through the split rubber cover 
into the lower spring leaf adjusting screw ;  trans mit 
the letter Y using the REP (repeat) key and turn the 
lower spring leaf adjusting screw countercloc kwise 
until the letter Y is no longer transmitted. 

Step 7. Open the upper spr ing leaf adjusting screw 
access plate (f igure 5 -6 1 ,  Appendix , detail E) ;  insert 
the spec ial wrench between the ribbon roller and the 
printer front plate into the upper spring leaf adjusting 
screw and turn the sc rew counterclockwise until the 
printer runs open. 

Step 8. Transmit a ser ies of letter s R us ing the 
REP (repeat) key :  Turn the upper spring leaf adjust
ing screw clockwise until the waveform on the oscil
loscope shows a marking pulse on pulses 2 ,  4,  and 
stop and spacing pulses on start, 1 ,  3, and 5 as shown 
in waveform A, figure 5 - 6 2  (Appendix) .  As the screw 
first comes in contact with the pulsing finger , wave
form B will appear . Further clockwise rotation of 
the screw will produce waveform A; if the screw is 
turned too far in, waveform C will appear . 

Step 9.  Transmit a series of letters Y us ing the 
REP (repeat) key. Turn the lower spr ing leaf 
adjusting screw clockwise until the waveform shows 
marking pulses on 1 ,  3, 5, and stop and spac ing pu 
pulses on start , 2 ,  and 4 as shown in waveform A, 
f igure 5 - 6 3  (Appendix). Waveform B shows the 
lower spring leaf adjusting screw too far out ;  wave 
for m C shows the lower spring leaf adjusting screw 
approaching the proper adjustment; and wavefor m  D 
shows the lower spring leaf adjusting screw too far in. 

Step 10.  Trans mit LTRS (letters ) using the REP 
(repeat) key. The oscillosc ope waveform should 
appear as shown in waveform A, figure 5 - 64 (Appen
dix) .  Readjust the upper and lower adjusting screws 
slightly for minimum width and height of the pips.  
Transmit letters R;  if the lower screw is properly 
adjusted and the upper screws is in too far , wave
form B will appear. Transmit letters Y; if the upper 
spring leaf adjusting screw is properly adjusted and 
the lower spring leaf adjusting screw is in too far , 
waveform C will appear. 
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Step 1 1 .  Before proc eeding with step 1 2, check 
the speed change gear which is installed in the 
equipment. Refer to paragraph 2 - 1 0  for speed 
change gear replac ement and install the 100-word 
per minute (white) gear . AN/TGC - 1 4(V) or 75  baud 
gear , AN/TGC- 14A (V). Refer to figure 5-65 
(Appendix) for the proper length of the start pulse 
of the speed change gear installed.  

Step 1 2 . Using a convenient time base on the os
c illoscope , note the length of the start pulse (first 
spac ing pulse) ;  this start pulse should appear as 
shown in f igure 5 - 65 (Appendix). For the AN/TGC-
1 4(V) operating on 7. 42 -unit c ode and 100 words per 
minute , the pulse length should be 1 3. 49 mill iseconds 
(or 22 milliseconds at 60 words per minute).  For the 
AN/ TGC - 1 4 (V) operating on 7. 0-unit code , the pulse 
length should be 1 3 . 33 milliseconds at 75 baud and 22 
mill iseconds at 45. 45 baud. If the pulse lengths are 
incorrect adjust the pulse length as described in the 
following steps . 

NOTE 

There are two alternate methods for check
ing the start pulse length. The first method 
is to compare the lengths of the start pulse 
and the nu mber 1 pulse during letters con
dit ion;  the end of the number 1 pulse appears 
as a small pip in figure 5 - 65 (Appendix) .  
The sec ond method is to transmit letters 
X (marking on 1 ,  3, 4, and 5 )  and observe 
that the start pulse is the same length as 
the number 1 (marking) and number 2 
(spacing) pulses.  

Step 1 3 . Locate the start pulse eccentric screw 
(figure 5- 66 ,  Appendix) in the master pulsing cam 
and rotate the puls ing cam as sembly until this start 
pulse eccentric is aligned with the top adju stment 
hole in the keyboard frame; check that a screw is  
aligned with the bottom hole. 

NOTE 

Do not loosen or move either the eccentr ic 
or the screw as yet. 

Step 1 4 . Rotate the puls ing cam assembly until 
the second screw appears in one of the adjustment 
holes ; loosen this screw by insert ing an internal -hex 
wrench through the hole in the frame. Rotate the 
cam assembly unt il the third screw appears in one 
of the adjustment holes;  loosen the screw. 

Step 1 5 . Rotate the puls ing cam assembly until 
the start pulse ecc entric again appears in the top 
adjustment hole and the f irst screw again appears in 
the bottom hole.  Insert a screwdriver through the 
top hole and into the start pulse eccentric ; insert an 
internal-hex wrench through the bottom hole and 
loosen the third screw. 

Step 1 6 .  If the start pulse must be lengthened, 
turn the start pulse eccentric in a manner that will 
retard the master pulsing cam in relation to the 
start stop cam. These  cams move c lockwise when 
viewed from the left s ide of the keyboard. If the 
start pulse must be shortened advance (clockwise) 
the re lative pos ition of the master pulsing cam with 
the start stop cam. 
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Step 17 .  Upon completion of the adjustment�  
tighten the first sc rew and then the remaining two 
screws ; close the upper spr ing leaf adjusting sc rew 
access plate (figur e 5 - 6 1 , Appendix , detail E) .  

(27) FIELD ADJUSTMENT OF KEYBOARD. 
(a) CODE PULSING CONTACT CLEARANC E. 

NOTE 

Insure that the master pulsing c ontact 
assembly has been c entered, (steps 1 1  and 
1 2) prior to performing this adjustment. 

Step 1. Position the keyboard as shown in detail 
A, figure 5-61  (Appendix) and note the location of the 
code pulsing contacts. 

Step 2. Depress the blank key and manually rotate 
the keyboard drive gear until the first c ontact (start 
stop) opens and its pulsing finger is on the high side 
of the cam. 

Step 3. Using a contact bender,  adjust the con
tacts by carefully bending the bottom contact leaf or 
the bottom contact leaf stiffener for a clearance of 
0. 020 to 0 .  0 25 inch. 

Step 4. Continue rotating the keyboard drive rear 
until the low side of the cam is opposite the number 1 
pulsing finger; adjust the contact clearanc e for 0 .  0 1 5  
t o  0.  020 inch (figure 5 - 6 1 , Appendix , detail C ) ;  re
peat this proc edure for the number 2 through number 
5 pulsing fingers. 

Step 5. Depress the letters key and manually 
rotate the keyboard drive rear until the number 1 
pulsing finger drops off the high s ide of the cam 
(figure 5-61 , Appendix, detail D) ; check for a clear 
ance between the pulsing finger pusher and the top 
contact leaf of 0. 010  inch (minimum) ; repeat this 
procedure for the number 2 through number 5 pulsing 
fingers. If clearance is inc orrect, check the condi 
tion of the cam, pulsing fingers , code bars ,  and 
associated mechanism. 

(b) MASTER PULSING CONTACTS. - The follow
ing proc edures will place the keyboard contacts in 
nearly perfect alignment. For further refinement of 
the adjustment , perform the oscilloscope adjustment 
procedure in paragraph 5 -4e (26) .  

Step 1 .  Loosen the three master pulsing cam re
taining screws (figure 5- 66,  Appendix), 

NOTE 

It is necessary to rotate the master pulsing 
cam in small increments , aligning the 
master pulsing cam retaining sc rews with 
the adjustment hole in the side of the key 
board frame. When a retaining screw is 
aligned with adjustment hole , insert an 
allen wrench into the hole and loosen the 
retaining screw. 

Step 2. Align the start pulse eccentric screw with 
one of the adjustment holes , insert a small screw
driver and rotate the screw until the three retaining 
screws are in approximate center of their slots . 

Step 3. Retighten the three master pulsing cam 
retaining screws. 

Step 4. Depress the blank key and manually rotate 
the keyboard drive gear until the master puls ing cam 
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follower drops to the fir st low on the master pulsing 
cam. Check to see that the number 1 pulsing finger 
contact is open. 

NOTE 

If the master pulsing contact assembly has 
been removed from the frame , proceed 
with step 5 through 10 .  If the master 
pulsing contact assembly has not been 
dismantled from the keyboard frame, pro
ceed with steps 1 1  through 26. 

Step 5 .  Loosen the master pulsing contact 
actuator retaining screw and pivot the actuator (see 
figure 5 - 6 1 ,  Appendix) off to the side. 

Step 6,  Back out the upper and lower spring leaf 
adjusting screws on the replac ement c ontacts us ing 
special internal-hex 1/1 6 inch wrench (supplied in 
Teletypewriter Maintenance Kit. MITE Corporation 
P/N 71 40 ,  FSN 581 5 - 90 2 - 3328) so that the screws 
are just engaged in their threads . 

NOTE 

Backing out the screws in this manner pro
vides maximum clearance between the 
contacts. 

Step 7 .  Attach the replacement master pulsing 
contact assembly loosely to the left bottom frame of 
the keyboard using two screws and two lockwashers .  

NOTE 

When mounting the master pulsing contact 
assembly, try to align the c ontact with the 
c enter line of the master pulsing cam 
follower.  

Step 8. Spread the upper and lower leaf contacts 
apart just enough to insert contact actuator between 
the leaf c ontacts; tighten master pulsing cam 
follower screw. 

Step 9. Plac e a shim (0. 010 inch for six-leaf 
master puls ing contact assembly or 0. 005 inch for 
two-leaf master pulsing contact assembly between 
the tip of master puls ing cam follower and its c am,  
while on the low. This establishes the midway point 
of travel of the master pulsing cam follower. 

Step 10 .  Loosen master pulsing contact attaching 
screws two screws and move the entire master puls
ing contact assembly into position s o  that keyboard 
c ontact actuator is pointing at the c enter insulator 
and upper and lower leaf c ontact assemblies are 
parallel to keyboard contact actuator tighten two 
screws and remove the shim. 

Step 1 1 .  Connect an ohmmeter (Multimeter 
AN/PSM- 4, or equivalent) across the keyboard slip 
connector contacts . 

Step 1 2. Rotate the keyboard drive gear toward 
the front until the shaft rotates freely; the clutch will 
then be in the stop position. 

Step 1 3 .  Depress letter A and turn the keyboard 
over with the spac e bar toward you. 

Step 14. Observing the pulsing fingers (figure 
5 -6 1 ,  Appendix) from right to left , note that the first 
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one is the master pulsing cam follower and sec ond 
one is the start stop pulsing finger which is now 
resting on the low side of its cam. 

Step 1 5 . Slowly rotate the keyboard drive gear 
away from you until the master pulsing cam follower 
is riding in the center of the first low part of its cam. 

Step 16 .  Turn the lower spring leaf adjusting 
screw (figure 5 - 6 1 ,  Appendix) counterclockwise until 
no reading (meter pointer at infinity end) is observed 
on the ohmmeter; then turn the screw clockwise until 
the meter first reads . Continue turning the screw 
one-eighth turn past this point. 

Step 17 .  Very carefully turn the keyboard drive 
gear away from you u ntil the master pulsing cam 
follower is riding on the center of the high point of 
its cam. 

Step 18. Turn the keyboard over and tu rn the 
upper leaf adjusting screw (figure 5 - 61 ,  Appendix) 
counterclockwise until no reading is observed on the 
ohmmeter ; then turn the screw clockwise until the 
reading is first observed and continue turning the 
screw one -eighth turn past this point. 

Step 19 .  Remove the ohmmeter and reinsert the 
keyboard in the printer. 

Step 20 . Turn the machine on the type a series of 
letters R, using the REP (repeat) key. 

Step 21. Adjust the printer range as instructed in 
paragraph 5 - 4e (2) (b) until the low end of the range is 
found. 

NOTE 

If letter V prints , the upper spring leaf 
adjusting screw is in too far . 

Step 22.  Move the range dial up ten points from 
the low end. 

Step 23. Type a series of letters Y, us ing the 
REP (repeat) key; turn the lower spring leaf adjusting 
screw clockwise until the letters Y print correctly. 

NOTE 

If letters function is selected, the lower 
spring leaf adjusting sc rew is in too far. 

Step 24. Move the range dial back to the low end 
and type a series of letters R, using the REP (repeat) 
key ; if letters V print , the upper spring leaf adjusting 
screw is too far in. If the machine runs open, the 
upper spring leaf adjusting screw is too far out. 
Make the indicated adjustment and verify that letters 
R are printing correctly. 

Step 25. Type a series of letters Y, using the 
REP (repeat) key ; if letters V print , the upper spring 
leaf adjusting screw is too far in; if the machine runs 
open , the upper spring leaf adjusting sc rew is too far 
out. Make the indicated adjustment and verify the 
letters Y are pr inting correctly. 

NOTE 

When both letters R and Y are printing 
correctly at the low end of the printer 
range , the keyboard is correctly adjusted. 

Step 26. Reset the pointer to the middle of its 
range according to paragraph 5-4e (2) (b). 
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(28) OFF-LINE FUNCTION CONTROL BUTTON 
ADJUSTMENT. - The off-line function control adjust
ments are " factory type ' '  adjustments and are not 
frequently required in the field. If it is found that 
the teletypewriter set is operational with the cover 
off and then malfunctions with the cover installed, 
inspect for any of the three following problems : 

1 .  Nothing happens when the off- line function 
control button is depressed. 

2 .  The off-line function is performed, and the 
button fails to return. 

3. Printing of the function symbol and performance 
of the function are simultaneous upon depres
sion of the off- line func tion control button. 
This condition is also exhibited during opera
tion of the keyboard. 

Step 1 .  Observe figure 5 - 67 (Appendix) and note 
the relationship of the off- line function plunger with 
that of the off- line function lever. 

Step 2. If no function is performed when the off
line function control button is depressed, bend down 
the plunger foot at point ' ' A" . 

NOTE 

Bend the foot in small increments until 
satisfactory operation is obtained. 

Step 3.  If the function is performed upon depres 
sion of the off- line function button, but the button 
fails to return to upon its releas e ,  bend the foot down 
at point ' '  B" to prevent its pas sing point ' '  C" on the 
off -line function lever. 

Step 4.  If the selected function is performed and 
the function symbol is also printed, remove the front 
cover and manually depress the off - line function 
lever. Observe whether or not the func tion symbol 
is still printed. If upon removal of the front cover 
the symbol is no longer printed, it is possible the 
cover was installed incorrectly. Re -install the cover 
and if operation is now normal ,  do not continue this 
adjustment. 

- -

Step 5. Reshape the foot at points ' ' A" and · ' B' '  
to relieve the pressure against the off- line function 
lever. Continue to bend the foot up until normal 
operation is accomplished. 

(29) SIGNAL LINE CURRENT ADJUSTMENT. 

NOTE 

The line adjust,  rheostat is in output of the 
power supply in the AN/TGC - 1 4 (V). In the 
AN/TGC - 1 4A (V) it is in the receive line of 
the teletypewriter. 

This adjustment is required only when the tele
typewriter is operated on internal battery or supply 
ing line battery. To check and adjust the signal line 
current, proceed as follows : 

Step 1. Plac e the teletypewriter on local loop 
(patch the patching cords on the rear of the chassis : 
2 -3 ,  4 - 5 ,  and 6 -7).  
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Step 2. Remove the jumper wires from the SEND 
binding posts on the service cable junction box when 
patched for local loop. If no servic e cable is used, 
remove the patch cord between J4 and J5 c hassis 
receptacles ,  located on the rear of the chassis. 

Step 3. If on low current operation (1 to 5 milli
amperes) place a 50 , 000 -ohm resistor in series 
with the REC (red) b inding posts on the service cable 
junction box (when using a AN/ PSM-4 or equivalent 
multimeter) or if no service cable is used insert one 
end of the 50 , 000 -ohm resistor in chassis receptacle 
J5 and let the other end hang free. 

Step 4. Connect the negative lead of the multi 
meter AN/PSM-4 or  equivalent , (set to  read approx
imately 500 direct-current milliamperes) to one of 
the SEND {black) posts or if no service cable is 
present, connect the negative end of the multimeter 
to the free end of the 50, 000 -ohm resistor previously 
ins erted in J5 chassis receptacle. 

Step 5 .  Momentarily touch the positive lead of the 
multimeter to the remaining service cable SEND post 
or the J4 chassis receptacle (when no service cable 
is used). If the meter reads in a negative direction 
reverse the multimeter leads for a reading of 20 to 
80 (60) milliamperes (high range) or 1 to 5 (2. 5) 
milliamperes (low range). If the reading is below 
20 rna or above 80 rna (high range) or below 1 rna or 
above 5 rna (low range) ,  continue with step 6. 

Step 6 .  Loosen the locknut on LINE ADJUST con
trol R2 (located on the left rear corner of the chassis) .  

Step 7 .  Turn the control clockwise or c ounter 
clockwise until desired 60ma (high range) or 2. 5 ma 
(low range) is obtained. 

Step 8. Tighten the locknut on LINE ADJUST 
control R2. 

(30 ) PAPER BRAKE ADJUSTMENT. 

NOTE 

Check to insure that paper brake operation 
is in accordanc e with the requirements 
established in step 3. If the requirements 
are not met , perfor m the following adjust
ment sequence .  

CAUTION 

Never lift the equipment by means of the 
dancer roll tube (paper brake release ar m) , 
located between the two brake arms as 
this will result in per manent damage to 
the paper brake link. 

Step 1. Adjust the two paper brake link eccentrics 
(figure 5 -6 8 ,  Appendix) so that the spring end of the 
paper brake link is located midway between the two 
stop tabs when the rubber part of the brake mecha
nis m eccentric touches the flar ed edge of the brake 
drum 
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NOTE 

While performing step 1 ,  it is important 
that the paper brake link ecc entries be 
adjusted to keep the dancer roll tube 
(paper brake release arm) parallel with 
the paper supply roll. 

Step 2. Operate the line feed key and observe that 
suffic ient paper is fed for a new line . 

NOTE 

Line feed action pulls the paper , pivoting 
dancer  roll tube (paper brake release ar m) , 
paper brake links , and paper brake link 
eccentrics (rubber disc s) , releasing the 
paper brake drums. When suffic ient paper 
has been released the spring biased pivot
ing action of the paper brake assembly 
should cause the paper brake drums , pre
venting further rotation of  the  paper roll. 

Step 3. Attach 8 ounc e spring scale to the center 
of the dancer roll tube (paper brake release arm) and 
check that the pressure requir ed to move it away 
from the paper supply roll is 1 - 1/2  to 2 ounces. 
Move the scale to both ends and check that the pres
sure required to  move the danc er roll tube (paper 
brake arm) is 1/2  to 1 ounc e. 

NOTE 

If the requirements of step 3 are not met , 
or if the mechanism is binding, check for 
distortion or damage to the danc er roll 
tube (paper brake release ar m) the brake 
drums or the two upright paper brake links 
and replace the damaged parts. 

(31 )  SPROCKET FEED PAPER ADJUSTMENT. -
This proc edure applies to AN/ TGC - 1 4A (V) tele
typewriter sets only. 

Step 1 .  Check to be c ertain that the 72 charac 
ter block is installed in operating position on the V 
lever. If the block is installed proc eed with step 7 .  
If the block is not installed, proc eed with step 2.  

Step 2·. Manually depress the carriage return  
lever and observe that carr iage return occurs. 

Step 3. Remove the r etaining ring and then the 
advanc e drum (with the c ables attached) from the 
r ight s ide of the printer. 

Step 4. Remove the screw and the 7 2  c harac ter 
b lock from the stowage position on the V lever.  

Step 5. Position the 7 2  charac ter block over the 
threaded hole in the V lever (operating pos ition is 
located near the tip of the ' '  V' ' )  and thr ead the screw 
through the block into the V lever. 

Step 6. Install the advance  drum on its shaft and 
secure it with the retaining ring. C heck to insure 
that all cables are installed correctly. 

Step 7. Depress the c arriage return lever and 
observe that carriage return occurs.  

Step 8. Set  the printer in  letters A. 
Step 9. Check the alignment of the lateral funct ion 

slide with the index mark on the func tion s elector 
frame and if necessary r ealign the lateral function 
s lide (refer to paragraph 5-4e(4) (b)).  

Step 10 .  Loose n  the  lateral control belt c lamp on  
the takeup drum and allow 3/8 inc h of  lateral control 
belt to be released; then retighten the lateral control 
belt clamp. 

Step 1 1 .  Loosen the lateral contr ol belt c lamp on 
the advance dru m and take up the 3/ 8 inch of lateral 
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control belt previously released from the takeup 
drum;  then retighten the lateral control belt c lamp. 

Step 1 2. Manually rotate the advance drum until 
two c licks are heard or felt indicating that the end of 
the line has been reached. 

Step 1 3. C heck for 1/8  inch clearanc e between 
the print cylinder yoke and the print cylinder shaft 
bearing located in the right wall of the frame. Pro 
ceed with step 14 if the 1/8 inch clearance is not 
present and with step 1 6  if 1/8 inch clearance is 
present. 

Step 14. If the 1/ 8 inch clearance between the 
print cylinder yoke and the print cylinder shaft bear 
ing is not correct, loosen the lateral control belt 
clamp on the advance dru m and take up or let out the 
lateral control belt until the clearance is established 

Step 1 5 . Retighten the lateral control belt clamp 
on the advance drum when the 1/8 inch clearance has 
been established. 

Step 1 6. Depress the carriage return lever and 
observe that carriage return occurs (pr int cylinder 
and hammer move to the left-hand margin). 

Step 17. C heck for a clearanc e of 1/16  inch be
tween the takeup arm pulley and the takeup drum 
circumferences.  

Step 18 .  If the  1/ 1 6  inch clearanc e between the 
takeup arm pulley and the takeup dru m c ircum
ferences is not correct ,  loosen the lateral control 
belt clamp on the takeup dru m and let out or  take up 
on the lateral control belt until the clearance is es
tablished; retighten lateral control belt clamp on the 
takeup drum. 

Step 19 .  Rotate the advance drum counterclock
wise until the print cylinder is positioned in the 
center of the line. 

Step 20. Loosen the hammer cable clamp and 
realign the hammer with the letter A. 

Step 21 .  Tighten the hammer cable clamp on the 
hammer cable when the hammer is correctly aligned 
with the letter A. 

Step 22. Using a . 050 internal hex-wrench,  thread 
the individual sprocket teeth into the threaded holes 
on either end of the paper feed roller.  

Step 23.  Loosen the two screws holding the plate 
behind the slot on the back of the case (C Y- 2977A/ UG) 
and slide the plate down uncovering the slot to permit 
the access of fan-fold sprocket feed paper thr ough the 
slot to the printer. 

Step 24. Move the paper feed assembly , release 
lever to the r ight and up into the notch in the chassis 
to release the paper feed roller pressure.  

NOTE 

Sprocket feed fan-fold paper is run without 
pressure from the rollers of the paper feed 
assembly. 

f. DISASSEMBLY PROC EDURES.  - Perform the 
following disassembly procedures in the exact se
quence indicated. Use  extreme care not  to  damage 
any removed parts;  do not disturb adjacent parts or 
adjustments . Carefully place disassembled parts on 
a clean dry surface in the ir approximate relat ive 
position to facilitate reassembly. The figure and 
index references used in the procedures refer to 
parts location illustrations in other parts of this sec 
tion or in the Appendix . 
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g. DISASSEMBL Y OF PRINTER INTO THREE 
MAIN SUBASSEMBLIES. 

Step 1. Remove paper guide (A2 ,  figure  5 - 8 1 , 
Appendix) by pulling up and back. 

Step 2. Remove r ibbon from ribbon vibrator 
guides (25 and 27) on the front plate of the pr inter. 

Step 3. Detach the secondary nu mber 3 cam 
follower spring from sec ondary number 3 cam fol
lower (18 ,  figure 5 - 9 5 ,  Appendix) and r ibbon feed 
mechanis m or  (on AN/T GC - 1 4A (V)) from its post on 
the frame. 

Step 4. Remove five mounting screws (AN/TGC -
1 4 (V) only) that secure r ibbon feed top plate assembly 
(30 , f igure 5 - 96 ,  Appendix) and the bounc e prevent 
b racket to the printer frame; place ribbon feed top 
plate on a clean surface. For AN/TGC - 1 4A(V) , re
move r ibbon feed top plate by moving lock clips (9) to 
the right and lift the r ibbon feed top plate assembly 
away from ribbon feed base spring c lips (8 and 30 , 
f igure 5 -79 ,  Appendix). 

Step 5. On AN/TGC- 1 4 (V) only , remove guide 
covers (1 6 and 1 9 ,  figure 5 -80 ,  Appendix) . 

Step 6. Position printer on its back plate, loosen 
thre e  f rame clamp screws (25 , f igure 5-97 , Appen
dix) and three frame clamp screws (1 9 ,  figur e  5 - 9 5 ,  
Appendix) ; then disengage the thr ee frame clamps on 
top of lhe printer and the three frame clamps on the 
bottom. 

Step 7 .  Remove retaining r ing (38 ,  figure 5 - 84 , 
Appendix) from print spr ing yoke pivot stud (40) and 
remove stud from print spr ing arm (39 ) .  

Step 8.  Remove retaining r ing (85 ,  figure 5 -85 ,  
Appendix) from function spring yoke pivot stud (84) 
and remove the stud (84) from function level (61 ) .  

NOTE 

Insur e that the main shaft re mains in the 
rear half of the printer while lifting off 
the front half. 

Step 9. C arefully grasp front half of printer and 
lift it away from rear half. 

NOTE 

For AN/TGC- 14 (V) , proceed to step 1 2; 
for AN/TGC - 1 4A (V) , continue with step 10. 

Step 10. Remove time delay check pawl helical 
spring (37 ,  figure 5 - 69 , Appendix) and time delay 
feed pawl helical spring (30) .  

Step 1 1 .  Remove two sc rews (29 ) and two lock 
washers (24) from printer helical gear (2 , f igure 
5 -70 ,  Appendix) , freeing feed mechanism and motor 
stop assembly (28 , 3 1 - 36 ,  f igure 5 - 69 ,  Appendix) . 

Step 1 2. Make a s mall diagram showing the exist
ing timing mark relationship, so that the same rela
t ionship can be established during assembly (refer to 
f igure 5 -99 ,  Appendix , or location of timing marks only). 

NOTE 

Timing mark relationship has been estab
lished at the factory and should be maintained 
as long as no range calibration problems 
have been encountered. 
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Step 1 3 . Grasp main shaft by its ends and lift it 
out of rear frame. 

{1 ) MAIN S HAFT DISASSE MBLY. 
Step 1. Separate the two halves of the main shaft 

at the center bear ing. 
Step 2 .  Remove retaining r ing {1 , figure 5 -70 ,  

Appendix) from selector main shaft (24) . 
Step 3 .  Slide printer helical gear (2) off selector 

main shaft (24) , being careful not to lose woodruff 
key (3) .  

NOTE 

If the key does not come off the shaft when 
the gear is removed, push it out. 

Step 4 .  Slide start clutch release assembly 
{which cons ists of : 4, 7 ,  8 ,  9, 10 ,  1 1 ,  1 2 ,  14 and 
1 5) off the main shaft. 

Step 5 .  Unhook start clutch backstop lever spring 
(4) from range adjustment assembly (5) and start 
clu tch backstop lever {1 2) .  

Step 6 .  Remove retaining ring (1 5 ) ;  slide start 
clutch release latch {1 4) and felt washer (1 3)  off the 
pin on which they are mounted. 

Step 7. Slide start clutch backstop lever assembly 
(which cons ists of part numbers :  7 ,  8 ,  9 ,  10 ,  1 1 ,  
1 2) off the pin o n  which it i s  mounted. 

Step 8. Loosen clamp screw (8) and slide clamp 
(7 ) off start clutch backstop lever (1 2). 

Step 9. Remove start clutch backstop ecc entric 
bushing {9a) from start clutch backstop lever (1 2). 

Step 10. Remove lock nut {10) and start clutch 
release adjustment setscr ew {1 1 )  from start clutch 
backstop lever {12 )  by turning counterclockwise.  

Step 1 1 . Slide left-hand bearing {16) out of left
hand bearing retainer {6) by pressing out with f ingers. 

Step 1 2. Disassemble the remainder of the selec 
tor main shaft by removing the parts in the sequence 
established in f igure 5 - 2 1  {Appendix). 

CAUTION 

Use extreme caution r emoving items {1 9) 
from clutches {20 , 22, 23, 28 ,  27 , and 26) 
as each item consists of 28 rollers which 
can be easily lost. 

Step 1 3. Remove center bearing retainer {1 , f ig
ure 5-22 ,  Appendix) and center bearing (2)  from func 
tion main shaft (1 4). 

Step 14. Remove center bearing (2 ) f rom c enter 
bearing retainer {1 ) by pushing it out with fingers.  

Step 15 .  Re move items {3) through (15) from 
function main shaft {1 4) in the sequenc e shown in 
figure 5 - 2 2  {Appendix). 

CAUTION 

Use extreme care when r emoving items (6) 
from clutches {7 , 9, 1 7 ,  and 1 5) as each 
item consists of 28 rollers which can be 
easily lost. 

Step 1 6. Re move r ight-hand bearing (1 1 )  and right
hand bearing retainer (10) from function main shaft { 14) 
and disassemble as instructed in step 1 4. 
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Step 1 7 .  Slide third r eduction gear {1 3) off func 
tion main shaft {14) ; r emove third reduc tion gear key 
{1 2) from the shaft. 

{2) REAR HALF DISASSEMBLY. 
{a) AUT OMATIC TIME DELA Y  MOTOR STOP 

DISASSEMBLY. 

NOTE 

This procedure applies to AN/T GC - 1 4A(V) 
only. 

Step 1 .  Remove screw (25 , figure  5 - 6 9 ,  Appen
dix ) ,  lock washer (24) , and timing cam shaft exten
sion (27) from timing cam shaft assembly {64 , figure 
5 - 78 ,  Appendix ) .  

Step 2. Remove time delay switc h probe {6 , fig
ure 5-69 ,  Appendix) from the selector connectors. 

NOTE 

In the following step , four sleeve spac ers 
{21 )  and time delay feed and c heck pawl 
guide {26) will fall free when screw {27) 
and lock washer (24) are r emoved. 

Step 3. Remove time delay mounting base plate 
assembly (22) and assoc iated parts from rear frame 
by removing fou r screws {27) and four lock washers 
(24). 

Step 4. Remove lock nut {1 8) , lock washer (1 9) ,  
and ratchet support shaft lock {20) from ratchet 
support shaft {43) .  

Step 5.  Remove r ing {38 or 50 (see insert) ) ,  
sleeve (39) ,  one shim {40) , time delay latch {41 ) ,  and 
another sbim (40) from r atchet support shaft (43 ) .  

Step 6 .  Slowly remove r atchet support shaft {43 )  
from time delay yoke {42 ) ,  picking off advance 
ratchet {1 ) ,  return spiral spring {2) , and reduction 
ratchet (3) as the shaft is re moved from the yoke. 

Step 7.  Remove return spiral spring (2) from 
recess in advance ratchet {1 ) .  

Step 8.  Remove retaining ring {36)  and felt 
washer (25) from main shaft drive adapter as sembly 
{28) . 

Step 9. Remove retaining r ing (34) , time delay 
check pawl {33) , sleeve spacer {3 2) , and time delay 
feed pawl {31 )  from main shaft drive adapter assem 
bly {28). 

Step 10. Remove retaining ring {49) and detent 
spring assembly (47 )  from time delay mounting base 
plate assembly {22). 

Step 1 1 .  Remove retaining ring (48) from detent 
spring pin {45) , freeing detent spr ing roller (46) . 

Step 1 2. Loosen and remove screws (4) and 
washers (5) from nut plate (17 ) ,  freeing spacer {9) , 
time delay switch actuator {8) , and time delay switch 
(7 ) .  

Step 1 3. Remove time delay secondary check pawl 
spring {1 4 ) ,  screw (10) , time delay secondary check 
pawl eccentric (1 1 ) ,  time delay secondary check pawl 
{1 2) , and spacer (1 3). 

Step 1 4. Remove nut (16 ) ,  lock washer (1 5 ) ,  and 
post (44) . 

{b) BAC K PLATE REMOVAL AND 
DISASSE MBLY. 

Step 1. Loosen and remove two screws , lock 
washers ,  and washers (2 , 3, and 4, figure 5 - 7 2 ,  
Appendix) .  
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Step 2. Loosen the six back plate clamp retaining 
screws and slide back plate (1 , figure 5 - 79 ,  Appen
dix) to the left and then back to the right;  remove the 
back p late.  

(c ) MOTOR,  MOUNTING PLATE , AND FAN 
OUTLET DUCT REMOVAL. 

Step 1 .  Remove lock nut (8 , figure 5 - 7 7 ,  Appen
dix) from speed change gear (7) ;  loosen idler gear 
loc k nut (21 )  and push idler gear assembly toward 
the bottom of the printer ; slide speed change gear 
(7) off first reduction gear (5) .  

Step 2 .  Remove three screws (3) , lock washers 
(2) , and washers (1 ) ;  slide motor mounting plate (1 3) 
and motor assembly out of rear frame, 

Step 3. Remove three screws (1 5 ,  figure  5 - 7 3 , 
Appendix or 6 ,  figur e 5 - 7 4 ,  Appendix) and three 
lock washers (8 , f igure 5- 73 ,  Appendix or  7, f igure 
5 - 6 9 ,  Appendix) ; remove the motor mounting plate 
from the motor .  

Step 4, Remove two screws (1 , figure 5 - 7 2 ,  
Appendix) from cooling housing (6) and slide the 
motor out of the housing.  

CAUTION 

Do not remove the gear head and drive pinion 
on the 400 -cycle motor. Gear tolerances 
are such that all repairs mu st be made at the 
factory. 

Step 5 .  On the 400 -cycle motor only , slide motor 
cover (7 , figur e  5 - 7 3 ,  Appendix) off motor and gear 
head assembly (1 3) .  

Step 6. Loosen motor fan setscrew (1 ) and slide 
motor fan (2) off motor shaft. 

Step 7 .  Disassemble the 60-cyc le motor by fol
lowing the index sequence establ ished in figure 5 - 74 
(Appendix).  

(d) SELEC TOR REMOVAL AND DISASSEMBLY. -
Remove the printer back plate (paragraph 
step 2) prior to removing the selector. For AN/ TGC -
1 4 (V) , re move the two figures H motor stop probes 
(insert , figure 5 - 79,  Appendix) and proceed as fol
lows : 

Step 1 .  Loosen screws (14 , figure 5 - 7 5 ,  Appendix) 
in lock bar (1 2) . 

Step 2. Slide lock bar (1 2) to the left to pull out 
the right side of the bar and then to the r ight to pull 
out the left s ide of the bar. 

CAUTION 

In the next step , insure that none of the arma
ture mark and spac e paddle latches (1 1 and 3 3) 
catch on the c lutch release arms. 

Step 3. Grasp the selec tor assembly and pull 
toward the back of the printer. 

Step 4. Remove selector shaft b ias springs (9) 
from the selector assembly. 

Step 5. Remove nuts (1 ) from selector tie r od 
studs (32) .  

Step 6 .  Remove outer frame plate spacers (35) 
and inner frame plate spacers (36) .  
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CAUTION 

In the next step , be carefu l not to drop arma
ture  (25) , armature shaft spacers (24 ) ,  lubri
cating wick non- metallic washers  (22) , and 
lubricating wick retainers (23) when removing 
left-hand outer frame plate (41 ) .  

Step 7 .  Remove screw (29) , lock washer (30 ) ,  
and cable strain relief bracket (40) ; pull left-hand 
outer frame plate (41 )  off selector mark shafts (18) 
and selector space shafts (34). 

CAUTION 

Ar mature magnets and the ir respective 
armatures are matched at the factory and 
should be assembled accordingly . The 
left and r ight inner frames are not inter
changeable and should be assembled in  
their original positions . In  the next step , 
be careful not to drop armature (25 ) ,  
armature shaft spacers (24) , lubricating 
wick non- metallic washers (22) , and · 
lubricating wick retainers (23) when re
moving r ight-hand outer frame plate (31 ) .  

Step 8. Remove screw (29) and lock washer (30) ; 
pull r ight-hand outer frame plate (31 )  off s elector 
mark shafts (18) and selector space shafts (34) . 

Step 9. Remove selector mark shafts (18) and 
selector space shafts (34) from the s elector assembly. 

Step 10. Remove screws (7) ,  lock washers (6) , 
and latches (5) from selector mark shafts (18) and 
selector space shafts (34). 

Step 1 1 . Remove screws (7) ,  lock washers (6) , 
and selector shaft bias spring arms (8) from selector 
mark shafts (18) and selector space shafts (34). 

Step 1 2. Remove screws (7 ) ,  lock washers (6) , 
armature mark paddle latches (1 1 ) ,  and ar mature 
space paddle latches (33) from selector mark shafts 
(18) and selector space shafts (34). 

Step 1 3 . Remove selector magnet assemblies 
(1 5) by removing screws (29) and lock washer s  (30) . 

Step 14. Pull selector magnets off r ight-hand 
inner plate (26) and left-hand inner plate (26). 

For AN/TGC - 1 4A (V) removal and disassembly of 
selector , proceed as follows (Serial 3706 and higher) : 

Step 1 .  Loosen screws (6 , figure 5 - 76 ,  Appendix) 
in lock bar (8) . 

Step 2. Slide lock bar (8) to the left to pull out 
the right side of the bar and then to the right to pull 
out the left side of the bar. 

CAUTION 

Insure that none of the armature mark and 
spac e paddle latch portions of selector 
mark and space latch shafts (9 and 14) 
catch on the clutch release arms. 

Step 3. Grasp the selector assembly and pull 
toward the back of the printer. 
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Step 4. Remove selector shaft bias spr ings (10) 
from the selector assembly . 

Step 5. Remove nuts (1 ) and terminal plate 
assembly (4) from selector tie rod studs ( 12 ) .  

Step 6.  Remove outer frame plate spac ers (5) 
and inner frame plate spacers (1 1 ) .  

Step 7.  Remove screw ( 1 9 ) ,  lock washer (20) , 
and cable strain reli�f bracket (21 ) ;  pull left -hand 
magnet frame assembly (18) away from selector 
mark latch shafts (9) and selector spac e latch shafts 
(1 4) .  

Step 8.  Remove selector mark latch shafts (9) 
and selector spac e latch shafts (1 4) fro m right -hand 
magnet frame assembly (13) .  

(e)  GEAR TRAIN AND AUTOMATIC CARRIAGE 
RETURN AND LINE FEED ASSE MBLY RE MOVAL. -

Refer to f igure 5 -77  (Appendix) and proc eed as 
follows : 

NOTE 

Lock nut (8) and speed change gear (7) 
must be removed prior to motor removal. 

Step 1 .  Remove pin (4) from first reduction gear 
(5).  

Step 2. Remove three sc rews (1 0) and lock wash
ers (1 1 )  from motor mounting plate (13) .  

Step 3 .  Remove bearing cup ( 12) from motor 
mounting plate (13) . 

Step 4. Remove first reduc tion gear (5) from 
motor mounting plate (13) .  

Step 5 .  Press bearings (6) out of motor mounting 
plate (1 3) and bearing cup (1 2).  

Step 6.  Remove idler gear loc k nut (21)  and slide 
idler gear stud (14) out of idler gear ar m assembly 
(15) .  

Step 7 .  Remove ring (20) and idler gear (16) from 
idler gear arm assembly (15) .  

Step 8. Pull idler gear bearing (1 7) , spac er (1 9) , 
and ring (18) out of the shouldered s ide of idler gear 
(16) ; press remaining idler gear bearing (1 7)  out of 
idler gear (1 6) .  

Step 9.  Remove four retaining rings (36)  from V 
lever shaft (35) .  

Step 10 .  Loos en lock lever ac tuator arm screw 
(38) and automatic carriage return and line feed 
actuator arm screw (39) . 

NOTE 

The parts on the V lever shaft are loose and 
will fall out of the printer when the V lever 
shaft is removed. 

Step 1 1 .  Remove lock lever actuator arm helical 
spring (43) and automatic carriage return and line 
feed bail actuator helical spring (44) ; then slide V 
lever shaft (35) out of the printer frame. 

Step 1 2. Support third reduction pinion (24) , using 
a suitable fixture or block, and carefully press pin 
(23) out of third redu ction pinion (24 ) .  

NOTE 

Idler gear arm assembly (1 5 )  is loose when 
ring (29) is removed. 
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Step 1 3 .  Slide third reduction pinion (24) off the 
shaft on second reduction gear (28). Sl ide second 
reduct ion gear (28) ou t of bearing (25) , rings (26) 
and (29 ) ,  and spac er (27 ) .  

(f) MARK (10) AND SPAC E (36) C LUTCH RE
LEASE SELECTOR SHAFT ,  TIMING CAM SHAFT ,  
AND BAC KSTOP SHA FT (1 ) REMOVAL. 

Step 1. Remove s ix inter-arm springs (35� f igure 
5 - 7 8 ,  Appendix). 

Step 2. Remove pr int and function clutch release 
arm spring (51 ) .  

Step 3. Remove eight retaining rings  (1 1 )  from 
mark clutch release selector shaft (10) and ten re
taining rings (1 1 )  from spac e c lutch release selector 
shaft (36) .  

Step 4. Remove line feed pawl spring (26) .  
Step 5.  Remove function timing cam wick (5 2) and 

timing cam wick (53) .  

NOTE 

If the mark and spac e shafts referred to in 
step 6 have a tapped hole in their left end , 
insert a 6- 32 sc rew to aid in removing the 
shafts. 

Step 6. Slowly pull mark c lutch release selector 
shaft (10) to the left and pick off each part as it falls 
off the shaft; repeat this procedure for space c lutch 
releas e s elector shaft (36) . 

NOTE 

If the spac e shaft is  tight , loosen line feed 
cam follower arm clamping screw (49) .  

Step 7 .  Remove retaining ring (1 9) and safety 
spring (1 8 ) ;  slide mark clutch release finger (34) off 
mark clutch release arm assembly (20) ; remove 
clutch release f inger adjustment sc rew (1 3) and loc k 
nut (14 )  from mark clutch release arm assembly (20) . 

Step 8. Disassemble the remainder of the clutch 
release assemblies in the manner desc ribed in step 7.  

Step 9 .  Loosen l ine feed cam follower arm clamp
ing sc rew (49) and slide line feed cam follower arm 
(44) off line feed torque tube arm assembly (45 ) .  

Step 10 .  Remove retaining ring (47) and slide 
roller (46) off line feed torque tube actuator (45 ) .  

NOTE 

In the next step do not remove screw (27)  un
less absolutely necessary ; this is a factory
set adjustment. 

Step 1 1 .  Remove screws (31 and 27 ) ,  washers 
(32) , screw (27 ) ,  and nuts (29 and 28) ; then remove 
bell prevent lever (33) from letters figures  pulley 
carriage actuator and cam follower (22A) . 

Step 1 2. Remove retaining ring (24) and slide line 
feed pawl (25) off line feed motion amplify link (23) . 

Step 1 3 . Remove two retaining rings (8) from 
backstop shaft (1 ) .  

Step 1 4. Unfasten clutch backstop springs (9) 
from clutch backstop lever (5) .  

Step 1 5 .  Slowly pull backstop shaft (1) t o  the left 
and pick off each part as it falls off the shaft. 
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Step 16. Loosen clamp screw (6) and slide clamp 
(7) off clutch backstop lever (5) . 

Step 1 7 .  Push clutch backstop eccentric bushing 
(4) out of clutch backstop lever (5 ) .  

Step 18 .  Remove three screws and three lock 
washers (22 and 23, figure 5-79 ,  Appendix) from 
bearing retainer (67 , figure 5-78 , Appendix) . 

Step 1 9. Remove timing cam shaft assembly 
(items 56 through 64) by pulling to the left. 

Step 20. Remove bearing retainer (67) and 
bearing (66) fro m timing cam shaft (64) . 

Step 21 . Pu sh bearing {66) out of bearing re
tainer (67 ) .  

Step 22.  Remove retaining ring {63) and pull 
timing cam shaft gear (62) off timing cam shaft (64) . 

Step 23. Remove key (54) and spacer (6 1 )  from 
timing cam shaft (64). 

Step 24. Remove timing cams (59) and keys (54). 
Step 25.  Remove bowed retaining ring (56) and 

pull function clutch release cam (57) off t iming cam 
shaft (64) . 

Step 26.  Remove key (54) and slide spacer (55) 
and bearing (58) off timing cam shaft (64). 

(g) REAR FRAME DISASSEMBLY. 
Step 1. Remove print and function helical spring 

yoke link assemblies (1 1 ,  figure 5 - 7 9, Appendix) 
from function helical spring (10) and print helical 
spr ing (18) by twisting links off spr ings counterclock
wise. 

Step 2. Remove function and print helical springs 
(10 and 1 8) from their mounting brackets by twisting 
them counterclockwise. 

Step 3. See insert on figure 5-79 ,  Appendix. 
Remove two screws (AN/TGC - 14 (V) only) and cable 
c lamps ; remove wires to the selector and then re
move switch plate assembly. 

NOTE 

The switch plate assembly (AN/TGC - 14  (V) 
only) is comprised of all ite ms shown in in
sert on figure 5-79  (Appendix). 

Step 4. Disassemble the switch plate assembly 
(AN/TGC - 1 4 (V) only) by re moving screws and wash
ers. See insert on figure 5-79 (Appendix) . 

Step 5. Remove two screws (4) and advance pre 
vent stop spring (5) . 

Step 6. Loosen sc rew (3 3) and washer (34) ; re
move backstop spr ing clip ( 12) .  

Step 7. Remove screws (6) , blocks (7) , and 
ribbon feed base spring clip s  (8 and 30) .  

Step 8. Remove screw (32) and lock washer (31 ) ;  
remove change gear post (27) from the frame. 

CAUTION 

When pin (28) is removed, change gear post 
(29) , detent ball (27) , detent helical spring 
(26) , and lock arm (25) are free. 

Step 9.  Pres s  pin (28) out of change gear post (29). 
Step 10.  Re move screw (21 ) ,  lock washer (20) , 

and start cam lubricating wick assembly (19) from 
rear frame (9). 
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Step 1 1 .  Remove three retaining rings (1 7)  and 
one retaining ring (1 7) ; remove frame c lamp stud 
pivots (1 3 and 1 3) from fra me clamps (1 4 and 24). 

Step 1 2. Remove frame clamp sc rews (1 6 and 1 6) 
and frame clamp pads (1 5 and 1 5 ) from frame clamps 
(14 and 24). 

(3) FRONT FRAME DISASSE MBLY. 
(a) T AKEUP DRUM AND LINKAGE 

DISASSE MBLY. 
Step 1. Remove two screws (1 2 ,  figur e 5 - 80 ,  

Appendix) and two screws (53) .  
Step 2. Hold takeup dru m (7 , figure 5 - 84 ,  Appen

dix) and loosen the return and print hammer cables 
by sl iding the knots out of their respective slots ; 
loosen the lateral control belt by removing screw 
(1) , lock washer (2) , and lateral control belt clamp 
(3) on the takeup drum. Release the carr iage return 
spiral spr ing tension by allowing the takeup drum to 
slowly rotate. 

Step 3. Re move the lateral control belt and print 
hammer and return cables. 

Step 4. Pull takeup dru m bracket assembly (24) 
to the left to disengage it from the front frame. 

Step 5. Remove two retaining rings (21 )  and two 
flat washers (22) from takeup arm (1 5) .  

Step 6 .  Slide lateral tension helical spring (23) 
from takeup ar m (1 5) and takeup drum bracket 
assembly (24) . 

CAUTION 

All pulley bearings are pressed into the 
pulleys at the factory and should not be 
pressed out. 

Step 7. Remove ring (1 3) , flat washer (1 4) , and 
takeup arm (15)  from takeup dru m bracket assembly 
(24). 

Step 8. Remove grip ring (20) and spac er {1 9) 
slide belt pulley (1 6) off takeup ar m (1 5).  

Step 9. For AN/TGC - 1 4 (V) , unscrew range pin
ion lock knob (insert, figur e 5-84 , Appendix) by turn
ing counterclockwise. Press range pinion dial pin 
out of range pinion and remove range pinion dial , 
spacer , and range finder lock helical spring (29) from 
range pinion. Remove range pinion from the takeup 
dru m bracket asse mbly. 

Step 10. For AN/ TGC - 1 4A (V) , pres s  groove pin 
(27) out of range finder knob (56) and remove conical 
range f inder slide lock (28) and range finder lock 
helical spring (29) ; remove range finder knob (56) 
from range dial (55) ;  then remove range dial (55) 
from takeup drum bracket asse mbly (24). 

Step 1 1 .  Remove two sc rews (52) to remove left
hand belt pulley bracket (48) from takeup dru m 
bracket assembly (24). 

Step 1 2. Remove ring (20) , spac er (19) , belt 
pulley assembly (1 6) ,  and spacer (3 5) from left-hand 
belt pulley bracket (48) . 

Step 1 3. Remove ring (20) , spacer (19) , c able 
pulley assembly (49) , and spacer (1 9) from takeup 
drum bracket assembly (24).  

Step 14. Remove nut (26) and lock washer (25) ; 
grasp takeup drum (7) and pull to the left. 
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NOTE 

In the next step , insure that carriage return 
spring holder ( 12 )  remains close to takeup 
dru m  (7 ) to prevent carriage return spiral 
spring (9) from jumping out. 

Step 1 5 .  Slide carriage return spr ing mounting 
cup (1 1 )  off takeup drum shaft ( 10 ) .  

Step 1 6 .  Remove retaining ring (4) and  pull take 
up drum (7 ) off takeup drum shaft ( 10 ) .  

Step 1 7. Carefully re move carriage return spring 
holder (1 2) and carriage return spiral spring (9) from 
takeup dru m (7) .  

NOTE 

Ring (8) prevents bearings (5) fro m be ing 
pu shed out. Each bearing must be pushed 
from the center outward. 

Step 1 8. Push bearings (5) out of takeup drum (7) 
and catch spacer (6 ) .  

Step 19 .  Remove ring (8) from takeup dru m (7). 
Step 20. For AN TGC - 1 4A (V) only , remove two 

screws (54) and two flat washers (5 3)  to re move 
range finder loc k lever asse mbly (3 1 ). 

NOTE 

In the next step , range finder lock lever (3 1 )  
and range f inder lock lever spring (32) will 
fall free as range finder lock lever shaft (30) 
is removed. 

Step 21 . Re move retaining ring (34) and pull  
range finder lock l ever shaft (30) from range finder 
lock lever bracket (33) .  

(b) RIBBON FEED FRONT PLATE REMOVAL 
AND DISASSE MBLY. 

Step 1.  Disengage left-hand and right-hand ribbon 
vibrator guide assemblies (25 and 27 , figure 5- 8 1 ,  
Appendix) from left- hand and r ight-hand vibrator 
arms (43 and 50 , f igure 5 - 8 2 ,  Appendix) .  

Step 2. Remove two screws (56 ,  figure 5 - 80 ,  
Appendix) and remove r ibbon feed front plate assem
bly (29 , f igure 5 - 8 1 ,  Appendix) . 

Step 3. Remove screw (10) , loc k washer (19) , 
and bell (20).  

Step 4. Remove retaining r ings (6) and slide 
r ibbon guide rollers (7) off left -hand and right-hand 
r ibbon guide brackets (28 and 8 ) .  

Step 5 .  Remove sc rews (10)  and flat washers (9) 
to remove left- hand and right -hand r ibbon guide 
brackets (28 and 8) .  

Step 6. For AN; TGC - 1 4  (V) , remove retaining 
rings (23) and felt washers (24) ; pull ribbon vibrator 
pivot shaft (26) out to remove left-hand and r ight
hand ribbon vibrator guide as se mblies (25 and 27). 
For AN/ TGC - 1 4A (V) , r emove two spring clips free
ing left-hand and r ight -hand r ibbon vibrator guide 
ass emblies (25 and 27). See insert on f igure 5 - 8 1  
(Appendix). 

Step 7. Remove retaining r ing (1 2) from the post 
on front plate asse mbly (22) , freeing end of line bell 
lever ass embly (1 1 )  and wire link ( 18 ) .  
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Step 8 .  Remove end of  line bell bracket assembly 
( 17 )  from front plate asse mbly (22) by removing 
screws ( 16 ) .  

Step 9.  Remove retaining r ing (1 4) , end of line 
bell lever ( 15 ) , and torsion spr ing (1 3) from end of 
line bracket and shaft assembly ( 17 ) .  

(c ) PRINT HAMMER SHA FT RE MOVAL AND 
DISASSEMBLY. 

Step 1 .  Re move four screws (33 ,  figure 5 - 8 2 ,  
Appendix) and four lock washers (34) .  

Step 2.  Unfasten print hammer actuator link 
helical spring (39) from pr int hammer actuator link 
(40 ) .  

Step 3 .  Remove print hammer return  spring (54) 
from pin on lower portion of print hammer shaft stop 
(52) . 

Step 4. Disengage print hammer cable from print 
hammer cable clamp (48 )  by loosening print hammer 
cable clamp sc rew (4 9).  

Step 5.  Lift pr int hammer shaft assembly (44) 
out of front frame . 

Step 6. Slide left-hand and r ight-hand bearings 
(35 and 35 )  and felt washers (36) off print hammer 
shaft (44) .  

Step 7 .  Remove grip ring (37 ) ,  felt washer (38) , 
and retaining ring (6 2 ) ;  s lide print hammer actuator 
link (40) off print hammer actuator link lever (60) .  

Step 8 .  Loosen sc rew (6 1 )  and s lide print ham
mer actuator link lever (60) off pr int hammer shaft 
(44 ) .  

Step 9.  Loosen sc rew (53) and sl ide print ham
mer shaft stop (52) off print hammer shaft (44) . 

Step 10 .  Loosen screws (4 1 ) ,  lock nuts (55) , 
washers (56) , and lock washers (42) from left-hand 
and right-hand vibrator arms (43 and 50).  

Step 1 1 .  Slide left-hand and right-hand vibrator 
arms (43 and 50) off print hammer shaft (44) . 

Step 1 2. Remove pr int hammer cable clamp 
screw (49) , lock washer (24) ,  and print hammer 
c able c lamp (48) from pr int hammer (45) .  

Step 1 3 .  Remove three screws (58)  and three 
lock washers (34) to remove print hammer cap (57)  
from print hammer (45). 

Step 1 4. Remove pr int hammer (45) from print 
hammer shaft (44).  

Step 1 5 . Remove print ham mer face pad c lamp 
screw (47) and print hammer fac e  pad (46) from 
print hammer (45) .  

(d) PRINT CYLINDER YOKE SHAFT RE MOVAL 
AND DISASSEMBLY. 

Step 1 .  Remove retaining ring (9 , figure 5 - 8 2 , 
Appendix) from print cylinder yoke shaft (1) .  

Step 2. Slide print cylinder yoke shaft (1 ) out of 
the front frame . 

NOTE 

It is necessary to re move the pr int 
cylinder yoke shaft prior to print cylinder 
shaft re moval. However , the lateral con
trol belt does not have to be removed 
from the pr int cylinder yoke. 

Step 3. Remove lateral control belt fro m  pr int 
cylinder yoke (8 ) by loosening sc rew (2) and nylon 
lockstrip (3). 

Step 4. Remove belt clamp wedge (5) and belt 
c lamp (4) ,  thus fr eeing lateral control belt. 

ORIGINAL 
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NOTE 

Bushings (7 ) are close tol eranc e,  press fit 
bushings and should not be replaced u nless 
absolutely nec es sary. 

(e) PRINT C YLINDER SHAFT RE MOVAL Al'\1) 
DISASSE MBLY. 

NOTE 

If the print cylinder shaft is to be re moved 
temporar ily , allow the rotary c able to re
m ain attached t o  the index wheel and allow 
the index wheel to hang on the side of the 
printer. 

Step 1. Remove rotary c able from index wheel 
( 27 , figure 5 - 8 2 ,  Appendix) .  

Step 2. Remove screw (30)  and lock washer (31 )  
from r ight-hand bear ing retainer {23) .  

CAUTION 

When perfo rm ing step 3. the rotary motion 
spr ing w ill become loosened and may be
come damaged if  not released slowly. See 
paragraph 5 - 4e (3) (a) .  

Step 3.  Remove two screws (1 5) and two lock 
washers (16) from left-hand bearing retainer (1 8 )  
while holding rotary mot ion spring r etainer (3 2) and 
allowing the spring to unwind slowly. 

Step 4. Lift pr int cylinder shaft assembly (20) 
from the front frame. 

Step 5 .  Loosen and remove spec ial nu t (29) and 
sleeve spac er (28).  

NOTE 

If the next step , do not lose machine key 
(26) when removing index wheel (27 ) .  

Step 6. Slide index wheel (27)  off print cylinder 
shaft ( 20 ) .  

Step 7.  Remove mac hine key (26) if not already 
done. 

Step 8. Remove sleeve spacer (25 ) , right-hand 
bearing retainer (23) , and bearing (24) . 

Step 9. Push bear ing (24) out of right-hand bear
r etainer (23).  

10. Slide washer (22) and pr int cylinder (2 1 )  
off print cylinder shaft (20 ) .  

Step 1 1 .  Remove grip r ing (10) , rotary motion 
spr ing retaining washer (1 1 ) , rotary motion spr ing 
retaining nylon washer (1 2) , and rotary motion 
spring retainer (32) (containing rotary motion spring 
( 1 3) and rotary motion hou sing nylon washer 
(14) )  from print cylinder (20)  by sliding the m 
to the left. 

Step 1 2. Slide bearing (1 7 ) ,  left-hand bearing 
retainer (18 ) , and threading flange (19)  to the left 
and off print cylinder shaft ( 20 ) .  

(f) PAP ER FEED REMOVAL Al'-ITI DISASSE MBLY. 
Step 1. Loosen sc rew (1 , f igure 5 - 8 3 ,  Appendix) 

and pull paper feed knob (34) off paper feed rubber 
roll (2). 
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Step 2. Remove two screws ( 10 .  figu re 5 - 80 , 
Appendi.") and two pap er guide retaining pins ( 14) ; 
lift paper feed mechanism out of front frame. 

Step 3. Remove two pressure  roll spr ings ( 1 2 ,  
figure 5 - 8 3 ,  Appendix) .  

Step 4.  Remove four retaining rings (6 )  from 
paper feed pressure release shaft ( 19 ) ; remo ve 
paper pre ssu re release lever spr ing (29) from 
paper pressure release lever (28) and paper feed 
pressure release s haft ( 19 ) .  

Step 5 .  Remove r etaining (30) and slide 
paper pr essure release lever off paper pres -
sur e  release lever pivot clamp (27 ) .  

Step 6 .  Loosen sc rew (26) o n  paper pressure 
release lever pivot clamp (27) and pressure release 
c am s et- screws (24) ; pull paper feed pressure re
lease shaft ( 19 )  to the left , freeing pad spr ings (21 ) ,  
pressure pad (20) , pressure release cams (23) , and 
paper pressure release lever pivot clamp (27) .  

Step 7 .  Remove retaining r ings (6) and pull pres
sur e  r oll shaft { 15 )  to  the left , freeing pressu re roll 
( 16 ) .  

Step 8 .  Remove four retaining rings (6 ) ,  and 
slide pres su r e  roll p ivot shaft (37) but to the right .  
fre eing left-hand and r ight-hand pressure roll actu
ator a r ms (36 and 1 7 ) .  

Step 9 .  Remove paper feed detent sp r ing (5 ) from 
paper feed guide (4) and paper feed detent arm (14) .  

Step 10.  Remove retaining rings (1 2 and 6 )  and 
slide detent roller ( 1 3)  off paper feed detent a r m  
(14 ) .  

Step 1 1 .  Slide paper fee d detent arm (14) off 
paper feed guide (4) . 

Step 1 2 . Remove screw (1 ) .  
1 3 . Remove grip (35 ) ,  washer (8) , and 

ball (7 ) off the left of paper feed rubber 
roll (2) .  

Step 1 4. Press ratchet roll pin (9) out of paper 
feed rubber roll (2) and s lide paper feed detent and 
ratchet ( 10)  off of paper feed rubber roll (2). 

Step 1 5 .  Re move lock washer (8) and ball bearing 
(7) from paper feed rubber roll (2 ) .  

Step 1 6 .  Lift out paper feed rubber roll (2) ; on 
AN/ TGC - 1 4A (V) only , remove paper feed tooth 
sprockets (3). 

(g) PRINT LEVER SHAFT REMOVAL AND 
DISASSEMBLY. 

Step 1. Loosen print prevent arm clamping screw 
(46 , figure 5 -8 4 ,  Appendix) , print cam follower 
c lamping screw (47) , and pr int spr ing arm c lamping 
screw (46 ) .  

NOTE 

In the next step , print pre vent arm (36) , 
print cam follower (37 ) ;  and print spring 
arm (39) will fall free as print lever 
shaft as sembly (4 3) is removed. 

Step 2.  Remove two retaining r ings (44) and 
pr int lever shaft assembly (43) by pulling to the left. 
Bearing (42) will have to be drilled or r eamed if 
removal is nec essary. 

Step 3 .  Slide two felt washers (45 )  off of print 
lever shaft (43) .  

5 - 4 3  



Paragraph 
5 - 4g (3 )  

T M - 0 3 3 1 5 - 1 5  A N  TGC - 1 4 (V) AND AN TGC - 1 4A (V) 
MAINT E NANCE 

(h) ADVANC E DRU M AND LINKAGE 
D ISAS S EMB L Y. 

Step 1 .  Re mo\·e b ou n c e  p r e vent spr ing (2 5 .  
f igure 5 - 8 5 .  Appcn dL"X).  

Step 2. Loo s e n  a nd r e m ove three c able c l a mp 
s c r ews (1 4 ) .  loc k  wa shers (1 3 ) ,  and cable cl amps 
(1 2) .  

Step 3 .  Rem on' n•t u r n  c able 
c a b l e  (9 3 ) ,  and l ateral control bel t 
dru m (1 1 ) .  

Step 4.  R e move grip r i ng ( 1 6 )  and pu ll advance 
dru m (1 1 )  off advanc e dru m brac ket (8} .  

NOT E 

Bear ings (9 a n d  9) must b e  r e moved b y  
pu sh i ng ou tward f r o m  t h e  c e nter b e c au s e  
o f  inter nal r e t a i n ing r i ng ( 1 0 ) .  

Step 5 .  P u s h  bear i ngs (9 and 9) o u t  o f  advanc e 
dru m (1 1 ) .  f r e e i n� spac e r  (1 5 ) .  

S t e p  6 .  Rl· movE· interna l  r e ta i n i ng r ing ( 10)  f r o m  
advance dru m ( 1 1 ) .  

Step 7 .  R e move grip ring (7 ) .  spac e r  (3) , rota r y  
c able (4) . and spacer (3) . from r otary pulley 
shim 

S t ep 8 .  R e m ov e  l\\ ( J s c r ews (30 . figu r e  5 - 80 .  
AppendLx) freeing check pawl gu i de bracket  (91 . fig 
u r e  5 - 8 5 .  Appe ndix ) .  

S t e p  9.  P u l l  adva n c e  dru m bracket ( 8 )  a n d  r o t a r y  
pulley shim (2 )  f r o m  f r o nt f r a m e .  

S t e p  1 0 .  Press ou t dow e l  pins (1 ) Jrom rotary 
pulley s h i m (2 ) .  

Step 1 1 .  Re move retaining r i n g  c he c k p awl 
l ink (30) . and spac er (3 1 )  from c a r r iage return s haft 
a ss e mb l y  (26) . 

Step 1 2 .  Remove ad\·anc e prevent  lever s pr ing 
(27)  and charac t e r  advanc e pawl (3 6) .  

Step 1 3 . R e move r e t a i n i ng r ing (40 ) , 
advanc e p r e vent lever (39) , a n d  from char-
acter adva nc e lever shaft asse mt>ly 

Step 1 4 .  R e move screw advanc e  
pawl e c c e ntr i c  bushing ( 3 2 ) , and character advan c e  
pawl (33)  f r o m  character adva nc e  l e v e r  shaft 
a s s e mbly ( 5 3 ) .  

Step 1 5 . R e m o v e  retainin g  r i ngs (4 2 a n d  4 2 )  and 
slide i ndex l i nk (43 )  off c ha r ac ter advance l e v er shaft 
asse mbly ( 5 3 )  and rot a r y  detent pawl a c tu ator a r m  
(46) .  

S t e p  1 6. Unhook c h e c k  p a w l  spr ing (6 2) f r o m  
check p a w l  (64)  a n d  advanc e suppression l a t c h  (7 2). 

Step 1 7 .  R e move sc r ew (67 ) ,  check pawl e c c e n 
t r i c  bushing (68 ) ,  c h e c k  pawl a s s e mbly (6 4 ) ,  and 
spacer (6 9) .  

S t e p  1 8. R e move nut (6 6 ) ,  lock washer (6 5 ) ,  and 
c h e c k  pawl e c c e nt r ic stu d  (63) from c h e c k  pawl (64) .  

Step 1 9 . Unhook a n d  r e mo v e  rotary detent pawl 
s pa c ing ( 5 2) f r o m  rotary detent pawl (50)  and c har 
acter advanc e lever shaft a s s e mbly ( 5 3 ) .  

S t e p  2 0 .  R e move sc r ew (44 ) ,  rotary detent pawl 
ecc entric bu shing (4 5 ) ,  rotary detent pawl actuator 
a r m  (46) , f elt washer (4 7 ) ,  rotary detent p awl as 
s e mbly ( 5 0 ) ,  a n d  washer (5 1 )  f ro m  front f r a m e .  

S t e p  21 .  Lo osen n u t  (49)  and r e move rotary de 
tent pawl adj us t m e nt screw (48) f r o m  rotary detent 
pawl (50) .  
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Step 2 2 .  Re move felt strip c l ip ( 3 5 )  and f e I t  strip 
(34) from charac t e r  ad\·a nc e le ver shaft a s s e mbly 
( 5 3 ) .  

S t e p  2 3 .  Re move s c r ew (70 ) .  advanc e suppr e s 
s ion latch ec c e n t r ic bush ing (7 1 ) .  advanc e su ppres
s ion latch (72) . and felt  washer (7 3) from advanc e 
suppress i un lat c h  mou n t i ng stud ( 7 4 ) .  

S t e p  24.  Loosc· n  a nd re move advanc e supp ressi on 
lat c h  mou nt ing stu d (7 2) and s c r e w  (36 . f igur e 5 - 80 .  
AppendL"X) .  f r e e ing rotary c able pulley a s s e rnbly (78 ,  
f igure 5 - 8 5 ,  Appendix ) .  lat e r a l  c o n t r o l  bel t pu lley 
a s :s e rnbJly (82) . and spac e r  bracket (8 1 ) .  

Step Re move grip r i ng (76 ) .  s p ac e r  (7 7 } .  
r otary cable pu lley (78) . and spa c er (7 7}  f r o m  rotary 
c able pulley shaft asse mbly ( 7 9 ) .  

26.  R e m o v e  g r i p  r ing (7 6 ) . sp a c e r  (7 7) . i n 
c o n t r o l  b e l t  pull(• y  a s s e mbly (8 2 ) ,  a nd spac e r  

(79) f r o m  lateral c ontrol b e l t  pulley bracket ( 8 3 ) .  
Step 2 7 .  Loos e n  c od e  b a r  actu ator c la mp s c r e w  

(5 7 ) ,  l ifter a r m  cla mping s c rew (59) . a nd func t i on 
c a m  follower c l a mping screw (90 ) .  

2 8 .  Remove ( 1 8 .  5 - 80 .  Appe n -
dix} . washers (1 7 ) .  a n d  p r int a n d  c h a r ac -
t e r  advance lever s h aft support brac ket a s s e mbly 
( 5 1 } .  

NOT E 

Fu nc t io n  c a m  follower a s s e m blv 
5 - 8 5 ,  Appendix) , fu nc t ion lever: a s s e nHJiv 
(6 1 ) .  lifter a r m  (60} ,  lil'ter a r m  
a s s e mbly ( 58 } ,  ac tuator c lamp 
a s s e mb ly ( 56 ) ,  spac er (5 5 ) ,  ring (54) . and 
felt strip (37) will be freed when character 
adYa n c e  lever shaft a s s e m bl y  (5 3)  is r e m o v e d  
in step 29.  

S te p  29.  Sli de charac ter advanc e lever shaft 
a s s e mbly (5 3 )  to the r ight and out of the fr ont f r a m e .  

S t e p  3 0 .  Re m ove fu nc tion c am follower c la m p i ng 
s c r e w  (90 ) from func t ion c a m  follower (8 9 ) .  

Step 3 1 .  Re move two spec ial sc r ews (8 6) , function 
bar (8 7 ) ,  and c o mp re s s ion spr ings (88)  fro m func t i on 
lever (6 1 ) .  

Step 3 2 .  R e move retaining r i ngs ( 1 9 )  f r o m  c ar 
r iage r eturn shaft a s s e mbly (26) .  

NOTE 

C a rr iage return c a m  follower ( 1 8) ,  f e lt 
washer (20 ) ,  and bounc e p revent lever 
a s s e mbly (24} will f all free when c a r r iage 
return s haft a s s e mbly (26)  i s  remove d  i n  
s t e p  3 3 .  

S t ep 3 3 .  Loos e n  c ar r ia g e  return c a m  followe r  
�: •c""lfH'''� s c r ew ( 1 7 )  and s li de c a r r iage retu r n  shaft 

o ut of the front f r a m e  to the r ight, 
Step Re move c a r riage return c a m  follower 

c l a mp ing sc r ew ( 1 7 )  from c a r r iage r eturn cam fol 
lower ( 1 8 ) .  

Step 3 5 .  R e move setscr ew ( 2 3 )  a n d  slide c l a mp 
(22)  off bou n c e  lever (24) .  

S t e p  36.  bounc e p re vent lever e c ce n t r ic 
b us h i ng ( 2 1 )  out of bounc e p r event lever (24) .  

ORIGINAL 
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(i)  FRON T  FRAME MIDS EC T I ON DISASSEMB LY. 
Step 1 .  Re move fou r  s c r ew s  (50 . f igure 5 - 80 , 

AppendLx) , a nd off line func tion s lide ass e rnbly (10 2 ,  
f igu re 5 - 86 .  Appendix ) ;  s lide o u t  funct ion s ens ing 
fi nge r  leYer stop strip ( 1 65 ) .  

S t e p  2 .  Re move c ode b a r  (AN T GC - 1 4 (V) 
o nly) shown in ins e rt on fibru r e  (Appendix).  

Step 3. Remu\·e func tion bac kstop spr ings ( 2 5 .  
f igu r e  5 - 86 .  AppendLx) and f igu r e s  H c ode bar retu r n  
stop sp ring (AN T G C - 1 4 (V)  only) shown in ins ert.  

NOT E 

Step 4 through s t ep 8 are f or AN. TGC - 1 4 (V)  
only ; s e e  insert on Jigu r e  5 - 80 (Appendix ).  

Step 4 .  Re move r eta ining r ing, compr e s s io n  
spring retainer . c o mp r e s s ion s p r ing , and code bar 
gu ide. 

Step 5 .  Remove s c r e w ,  clamp p lat e , and washer. 
Step G. Remove f igu res H code bar. 
Step 7.  Re m ove r etaining r ing . figur e s  H c ode 

bar actuator . actu ato r spring ,  actuator s tud, and 
lock washer . 

Step 8. Re mo\·e guide p i n  and code bar support . 
Step 9. For AN T G C - 1 4 A (V) , r emove two 

screw s  ( 1 5 .  f igure 5 - 80 .  Appendix ) .  
Step 1 0 .  Remove l eft -hand and r ig ht - hand guide 

covers ( 1 6 and 1 9) .  screw (20 ) ,  and retu r n  cable 
pull ey bracket a s s e mbly (2 1 ) .  

Step 1 1 . R e move retai ni ng r ing (1 ) ,  sleeve 
spac e r s  (2) , and return cab le pu lley (3) from return 
cable pulley brac ket ( 2 1 ) .  

Step 1 2. Re move three sc r ews (42) and lock 
washers ( 4 3 ) .  

Step 1 3. Lift l ine feed spac ing a r m  a s s embly 
(40A) out of front frame. 

Step 14.  Remove shift leve r adju stment screw 
(37) fro m  shift  bracket (38).  

Step 1 5. Remove r ing (45) and washer (44 ) ;  pull 
out l ine feed shift ar m (40) .  

Step 1 6 . Remove retaining r in g  (4 1 )  a n d  l i ne feed 
shift  (39)  fro m l ine feed shift a r m  (40) . 

Step 1 7 . Remove reta in ing r ings (1 ) ,  sleeve 
spac e r s  (2),  and lateral control belt pulleys (46) 
from f r ont frame. 

Step 1 8 . Re move retain ing r ings (1 ) ,  sleeve 
spac e r s  (2) , and pulleys (3) from left and r ight 
corner of fr ont frame.  

Step 1 9 . Remove two retainin g  r ings (3 1 )  and 
frame clamp p ivot (3 5 ) ;  slide off frame clamp 
a s s e mbly (3 2) .  

Step 20. Re move frame cl amp s c r ews (33)  and 
frame clamp pads (34) from frame c lamps (32) .  

Step 2 1 .  Remove two lock nu ts (1 3) and pu ll 
p r inter e l ec t r ical cha s s i s  locator s (5 2)  out of front 
frame. 

Step 2 2. Re move retaining r i ng ( 1 ) ,  two sleeve 
spac ers ( 2) ,  and pull eys from pin (22).  

Step 23. Remove nu t and pu ll p i n  (22) out of 
f ront frame. 

Step 24 . Remove retaining r ings (23) and pull 
stra ight p in (29) ou t of front f rame. Removal of 
s traight p in (29) f r e e s  letters figu r e s  carr iage pulley 
a s s e mbly. 

Step 25.  Remove retaining r ing (28) , s l eeve 
spacer (27) , and spring clip (26).  

ORIGINAL 

Step 26. Pull letter s  figures pu lley car r iage (25)  
off l etters f igure s  pu lley carr iage r od (24) to fr e e  
letter f igures pulley (3) .  

Step 2 7 .  Re move sc r e w  (10)  and pr int hammer 
release stop lever (1 1 )  from f ront frame. 

Step 28.  Re move self - lock ing nu t (54) , washers 
{55 and 5 7 ) , p rint ham m e r  r e lease (9) , and pr int 
ham mer r eleas e s haft (8) from fr ont frame. 

Step 2 9 .  F{e move sc r ew (7 ) and p r int hammer 
actu ator link guide bracket (6) from front f ra me. 

U )  FUNCTIOK S E L E C T OR DISASSE M BLY. 
Step 1 .  Re move s even func tion clutch release 

ar m r etur n  helical sp r ings ( 2 2 ,  f igu r e  5 - 8 6 ,  Appen
dix ) ;  r e m ove bell  actuator c onnecting rod (24) f r om 
bell  advance supp r e s s ion ar m ( 1 7 ). 

NOTE 

While perf o r ming step 2 .. insure that none 
of the fu nc tion sensing f inger levers are 
lost a s  the fu nction selector is  r emoved 
from the front frame. 

Step 2. Remove three sc rews (47 )  and pu l l  fu nc 
t ion selec tor assembly away from front f r a m e .  

S t e p  3.  Remove p r int p r event r o d  a c tuator a r m  
b ias spr ing ( 3 8 )  f r o m  func t i on c lu tch r e lease and 
bac kstop f r a m e  a s s e mbly ( 3 5 )  and r ight - hand pr int 
prevent rod actuator arm (40).  

Step 4.  Remove s crews (4 4 ) ,  flat washer s (4 3 ) ,  
and p r int pr e vent r o d  assembly (4 2 ) .  

Step 5.  Remove p rint p r event adjustment screws 
(46) and p r int p revent r o d  lock strip (4 5 )  from p r int  
p r e vent r od (4 2 ) .  

S t e p  6. R emove p r in t  pr event rod ac tuator a r m  
s c r ew s  (4 1 )  and s l ide r ight- hand a n d  left- hand p ri nt 
prevent rod ac tuator ar m s  (40 and 4 9) off pr int 
p r e vent r od lever shaft assembly (48).  

Step 7 .  Remove retaining r ing (39) and s lide p r int 
p revent rod lever shaft a s s embly (4 8) to the left and 
out of func tion c lutch release arm stop shaft (36) .  

Step 8. Remove func tion s e ns ing finger lever 
helical spring ( 1 2) and off l i ne lette r s  s ensing 
fi nger lever spr ing (23).  

Step 9 .  Remove c lamp s etscrew (1 ) and cl amp 
( 2) from advanc e p r e v ent bail c a r riage return bar 
ass e mbly (28 ). 

Step 1 0 .  Slide advanc e prevent bail car ri age 
r eturn bar s haft (29) out of func t ion c lutch release 
s haft (33)  to free advanc e p revent bail carr iage re
turn bar assembly (26). 

Step 1 1 . R e m o ve function advanc e prevent 
adju stment screws (26) and nylon locking p late (27) 
from advanc e pr event bail c a r r iage r eturn bar (28) . 

Step 1 2. R e move retaining r i ngs (34) and slide 
blank advanc e suppressi on arm (30) , spac e r  (9) , 
space ar m (32) , and spacer (9) off func tion clutch 
release shaft (33).  

Step 1 3. Slide fu nction clutch release shaft (33)  
to the left and ou t of function clu tch release and 
b ac k- s top frame a s s e mbly (35) t o  free spac e r s  (9) , 
line feed and figur es c lutch release arms (1 1 and 1 5) ,  
bell advance supp r e s s io n  arm (1 7) , letter s clutch 
rel eas e arm (1 8 ) ,  and c arr iage return c lutch re lease 
arm (2 1 ) .  

Step 1 4 . Re move retaining r i ng (8) a n d  sl ide 
blank s ensing f i ng e r  lever (3 1 )  off blank advanc e 
suppr e s sion arm ( 30 ) .  
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Step 1 5 . Remove retaining (8) and sl ide 
func tion sens ing f inger lever (1 4 )  spac e arm (3 2) .  

Step 16 .  Remove ring (8) and sl ide line 
feed sensing finger lever off l ine feed clutch re-
leas e arm (1 1 ) .  

Step 1 7 .  Re move ret:ai1r1ing 
feed sensing finger lever 
lease arm (1 1 ) .  

(8) and s l ide line 
feed clutch re-

Step 18 .  Remove retaining ring (8 )  and sl ide 
func tion sens ing finger lever (1 4) off figures c lutch 
release arm (1 5 ) .  

Step 1 9 .  Remove retaining ring ( 8 )  and slide bell 
actuator s ens ing f inger lever (1 6 )  off bell advance 
suppre ssion ar m (1 7 ) .  

Step 20. Remove retaining r ing (8) and s lide func -
t ion finger lever (1 4)  off letters clutch re-
lease arm 

2 1 .  Remove retaining r ing (8) and s lide off 
l ine s ens ing finger lever (1 9 )  off letters c lutch 
r elease arm (1 8 ) .  

Step 22 .  Re move retaining r ing  (8) and s lide off 
l ine carriage return  sens ing finger  lever (20 )  off 
car r iage r etur n  clutch release ar m (21 ) .  

Step 23 .  Remove retaining ring (8) and sl ide car
riage return sensing finger lever (1 0 )  off c ar r iage 
return clutch release arm (21 ) .  

Step 24. Re move retaining ring (6) and s l i de func 
t ion backstop s haft (7) out of fu nction clutch r elease 
and backstop frame assemb ly (35) .  Removal of func
tion backstop shaft (7) w i ll free s leeve spacer s ,  thr ee 
function backstops , and (AN TGC - 1 4 (V) the fig
ures H code bar return s top. 

Step 25.  Re move c lamp setsc rews (1 ) and sl ide 
clamps (2) off func t ion backstops (3) ; press out func 
t ion backstop eccentr ic bushings (4) . 

Step 26. See insert  on f igure 5 - 8 6  (Appendix).  
Remove c lamp setscrew (AN TGC - 1 4 (V) only ) and 
slide c lamp off figures  H c ode bar r eturn stop. 

Step 27 . Remove retaining ring (37) and s lide 
funct ion c lutch release ar m s top shaft (36) out of 
funct ion c lutch release and bac ks top frame as sembly 
(35).  

Step 28.  Loosen nut (1 0 2) and remove print pre 
vent stop adjustment s etscrew (1 0 3) from off l ine 
function s l ide assembly ( 105 ) .  

Step 29 .  Remove r ing (96) and bell lever 
assembly (106) from off l ine fur1ct ion s l ide asse mbly 
(105) .  

Step 30 . Remove off l ine func t ion r eturn  h elical 
springs (104)  from off line function slide assembly 
(1 05 ) .  

Step 3 1 .  Remove retaining ring (94)  and s l ide pin 
(92)  out of later al control chain (9 1 ) .  Be careful not 
to lose (9 5 )  when removing p in (9 2) .  

Remove s afety spr ing (99)  from lateral 
strip (83 ) .  
33 .  Re move retaining ring (60) from lateral 
func tion slide (7 5 )  and pull lateral control belt 

as:s ernbJly (8 3)  to front of machine . 
Remove retaining ring (79) , pin (80) , and 

control belt pu lley (76) from fork (8 1 ) .  
Step 3 5 .  Remove fork (8 1 )  and slack takeu p spring 

(82) from slack takeup s l ide (83)  by turning fork 
counterclockwise .  

Step 36 .  Re move retaining ring (96) and pin (98 )  
t o  f r e e  l ink (85 ) .  
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Step 3 7 .  Remove screw (89 ) ,  lock washer (88 ) ,  
lateral control chain takeup eccentr ic (87) , lateral 
c ontrol chain takeup lever (86 ) ,  and detent l ink (97) 
from l ink (8 5 ) .  

Step 3 8 "  Remove retaining ring (96) and pin (90) 
fro m l ink (85 )  to free lateral control chain (91 ) . Be 
careful not to lose spacer (95) .  

Step 39 .  Re move s afety spring (58) from rotary 
(59) . 

40 .  Remove retaining ring (60) and pull 
rotary cable strip assembly (59)  off rotary function 
slide (7 1 ) .  

4 1 .  Remove nut (50) from rotary chain 
adjustment s tu d  ( 51 ) .  

4 2. Remove r etaining ring (53)  from pin (52) 
and rotary chain adjustment s tud (5 1 )  from rotary 
chain (54) .  

Step 43 .  Remove r etaining ring (57 ) , pin (56) , and 
rotary chain (54)  from rotary s tr ip (59 ) .  Be careful 
not to lose spac er (55) .  

Step 44 .  Remove retaining r ing (61 ) ,  p in (65 ) ,  
rotary cable pul ley (63) , and r otary cable pulley 
bearing (64) from rotary strip (59 ) .  

Step 45 .  Remove three screws (68) and spac ers 
(67 )  from support (7 4); move the function s lide as
sembly out of front frame. 

Step 46. Re move screws (7 2) , lock washers (7 1 ) ,  
clips (70) , and spacers  (69 )  from support (74 ) .  
Lateral c ontrol funct i on slide (75 )  and  rotary function 
slide (7 3)  are now fr e e. 

(k) FRONT FRAME REAR SIDE DISASSE MBLY. -
Step 1 .  Remove (37 and 47 , figure 5 - 8 7 ,  

Appendix) and number 3 cam follower 
spring (24).  

Step 2 .  Remove retaining r ing (1 8) and slide pin 
(20) ou t of lateral transfer pulley chain (1 9 ) .  

Step 3 .  Remove automat ic chain takeup ratchet 
(45)  from automat ic chain takeup adjustment stud  
(58) by turning i t  c lockwise.  

Step 4 .  Remove re taining r ing (1 8) and spac e r  
(23) ; s l ide pin (21 ) out o f  lateral transfer pulley cha in 
(1 9)  and remove chain from frame. 

Step 5. Remove retaining r ing (34) and automatic 
chain takeup feed pawl (44) from auto matic chain 
takeup ac tuator lever (46 ) .  

Step 6.  Remove r etaining r ing (34 )  and automatic 
chain takeup pawl (33) from the point at which they 
are mounted. 

Step 7. Remove r ing (57) and s lide lateral transfer 
pulley assembly (22) out of fr ont frame assembly (56) .  

Step 8 .  Remove screw (14) , printer keyboard 
idler stud (1 7 ) ,  printer keyboard idler gear 
as:;;ernbJly (1 6 ) ,  and nut (31 )  (see insert) from front 
frame assembly (56) .  

Step 9 .  Remove letters f igures cam follower stroke 
adjustment screw (48) from front frame (56) . 

Step 1 0 .  Remove r etaining ring (50 ) ,  
p in (54) , and line feed shift  lever (49 )  from front 
frame assembly (5 6) .  

Step 1 1 .  Remove retaining ring (53) and rotary 
cable  adjustment screw (55 )  from front frame 
assembly (56) , freeing r otary cable adjustment 
bracket (5 2) and nylon lock block (5 1 ) .  

Step 1 2 . Remove screw (27 ) ,  lock washer (26) , 
and chain adjustment s l ide bracket (25) from front 
frame ass embly (56) .  

ORIGINAL 



AN; TGC - 1 4 (V) AND AN/TGC - 1 4A (V) 
MAINTENANCE 

T M - 0 33 1 5 - 1 5  Paragr aph 
5 - 4g (3) 

Step 1 3 . Remove automatic chain takeup actuator 
adjustment setscrew (28) and nut (29) from c hain 
adjustment s lide b racket (25) . 

Step 1 4. Re move number 5 lateral s troke adjust
ment sc rew (36) , nut (3 1 ) ,  and sleeve spacer (35)  
from front f rame assembly (56).  

Step 1 5 . Remove remaining four stroke adjustment 
screws (36) , lock washers (32) , and nuts (31) from 
front frame assembly (56) . 

Step 1 6. Remove r etaining ring (38) and link (39 ) ;  
pull shaft (4 3) out of  front frame ass embly (5 6) , 
freeing spacer (40) , chain pulley (4 1 ) ,  and spacer 
(42) . 

NOTE 

Re moval of number 1 through 5 carriage 
pins (1 , 2, and 1) allows carriage pulley 
assemblies (5) to fall free. 

Step 1 7 . Compress carriage p in lock (3) and re
move number 2 carriage pin (1 ) by turning it counter 
c lockwis e ,  freeing carriage p i n  lock (3) .  

Step 1 8 .  S e e  insert on figure 5 - 87 (Appendix).  
Remove retaining r ing (AN; TGC - 1 4 (V) only) , c o m
pression spr ing retainer , compression spring, and 
carriage pin nu mber 2 stop from number 2 carriage 
pin ( 1 ) .  

Step 1 9 . Compress carriage pin locks (3) and 
remove number 1 ,  3, and 5 carriage pin (2) and 
remove nu mber 4 carriage pin (1 ) by tu rning them 
counterclockwise,  freeing carriage pin locks (3) . 

Step 20. Remove retaining ring (8) ,  s leeve 
spac er (7) , and carriage c lip (6) from c arriage 
pulley rod (4) .  

Step 21 . Pull carriage (5) off carriage pulley 
rod (4) ,  freeing carriage pulley (9) . 

(4) RIBBON FE ED TOP PLATE DISASSE MBLY. -
Step 1 .  Remove r etaining rings (4 , 2 ,  and 5 ,  

figure 5 - 88 ,  Appendix). 
Step 2. Loosen clamp setscrew (1 6 ) ;  remove 

ribbon feed backstop ecc entric (3) and brace plate (1 ) .  
Step 3.  Re move ribbon feed backstop helical 

spring (1 9 ) ,  sleeve spacer (1 5) , and ribbon fe ed 
backstop (1 8) . 

Step 4. Slide c lamp (17 )  off ribbon feed backstop 
(18)  and remove c lamp setscrew (16) .  

Step 5.  Remove c lutch s top helic al spring (6) , 
retaining ring (7) ,  sleeve spac er (20) ,  and left-hand 
and right- hand ribbon feed c lutch stops (21 and 8). 

Step 6. Remove revers ing cam follower spr ing 
(22 ) ,  sleeve spacers (9 and 23) , and left-hand and 
right-hand reversing cam followers (1 0 and 1 0) .  

Step 7 .  Remove two retaining rings (66)  and two 
r ibbon spool drive gears (65) .  

Step 8.  Remove spool c l ips (67)  from r ibbon 
spool drive gears (6 5) .  

Step 9.  Remove tension control brake arm spring 
(26) from right -hand tension control brake arm (14)  
and then remove r ight-hand intermediate drive gear 
assembly (l lA) , washer shim (1 3 ) ,  and right-hand 
tension control brake arm (14) from post on ribbon 
feed mounting base plate (36).  Do not press bearing 
(1 1 )  out of r ight-hand intermediate drive gear (1 2) 
unless bearing is worn or damaged and requires 
r eplacement. 
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Step 1 0 .  Remove left-hand inter mediate drive 
gear assembly (1 1 8) ,  washer (1 3) , and left-hand 
tension control brake arm (25) with spring (26). Do 
not press bear ing (1 1 )  out of left- hand inter mediate 
drive gear (24) unless  bear ing is worn or damaged 
and requires replace ment. 

Step 1 1 .  Slide ribbon feed c lutch (71 ) ,  washer 
(70) , and clutch s haft wor m  gear assembly (44 ,  45 ,  
and 46 )  off ribbon f eed mounting base  plate (36) . 

Step 1 2 . Re move four c lutch rollers (7 2) out of 
r ibbon feed c lutch (7 1 ) .  

Step 1 3. Do not press s leeve bearing (69) out of 
c lutch shaft wor m  gear (68) unless bear ing is worn 
or damaged and r equires replace ment. 

Step 1 4 .  Remove retaining rings (7) and slide 
left-hand and r ight -hand ribbon revers ing sensing 
arms (62 and 37) off ribbon feed mounting base plate 
(36). 

Step 1 5 . Remove left -hand and r ight-hand wire 
links (63 and 38) 

Step 1 6 .  Remove two sc rews (27 ) ,  two washers 
(28) , r ibbon rever sing sliding plate (64) , and guide 
pin spac ers (29) from ribbon feed mounting base 
plate (36) .  

Step 17.  Remove four retaining r ings (30) and 
r ibbon roller assemblies (3 1 )  from ribbon feed 
mount ing base plate (36) . 

Step 1 8 .  Do not remove ribbon roller bushings 
(32) from ribbon rollers (33) unless bushings are 
worn or damaged and require replac ement. 

Step 1 9 . Remove retaining ring (7) , r ibbon feed 
idler gear assemb ly (58) , and spacer (61 )  from 
r ibbon feed mounting bas e plate (36) .  

Step 20.  Do not  press ribbon feed idler gear bear
ing (59) out of ribbon feed idler gear (60) unless bear
ing is worn or damaged and requires replacement. 

NOTE 

On models not equipped with ribbon feed 
slip c lutch ass embly (5 2A) (see insert) , 
omit steps 21 through 23. Remove the 
ribbon feed driv e  gear by loosening the 
set s crew on the gear and sliding the 
gear off ribbon feed worm shaft (46) .  

Step 21.  Remove retaining ring (57 ) ,  key wash
ers (54) ,  washer spring (56 ) ,  r ibbon feed slip c lutch 
gear (5 5 ) ,  and key washer (54) from ribbon feed 
s lip c lutch hub (53). 

Step 22. Loosen r ibbon feed s lip clutc h  hub 
socket sc rew (5 2) and s lide ribbon feed slip c lutch 
assembly (View A) off ribbon feed wor m  
s haft (46) .  

Step 2 3 .  Remove felt washers (36) f r o m  ribbon 
feed worm shaft (46). 

Step 24. Remove four sc rews (4 2)  from left -hand 
and right-hand bear ing b lock assemb lies (48 and 39) 
and lift them and the r ibbon feed wor m shaft off 
ribbon feed mounting base plate (36) . 

Step 25 .  Slide left-hand and r ight -hand bearing 
block assemblies (48 and 39) and thrust washer (43) 
off ribbon feed wor m  shaft (46) .  

Step 26.  Do not r e move b earings (50  and 44) 
u nless bearings are worn or  damaged and require 
r eplacement. 
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Step 27. Press out roll pin (45)  and remove r ib 
bon feed worm (44) from r ibbon feed worm shaft (46 ) :  
remove r etaining (47) .  

Step 28. For AN 1 4A (V) only , re move two 
screws (34) and bounc e pre vent lever guide (35) from 
ribbon feed base p late (36) .  

h .  KEYBOARD JJ"•J&UJU"••nu 

Step 1 .  Remove screws (5 and 4 ,  figure 5 - 8 9 , 
sheet 1 .  and lock washers (3) :  r emove 
keyboard rail (2) .  

Step 2. R emove s c r ew (6) and lock washer (3 ) :  
remove keyboard r ight-hand ra i l  (7 ) .  

3 .  RemO\·e keyboard lock b a r  helical  spring 
then remove keyboard lock  bar ( 1 ) .  

4. Remove four  sc rews (39) a n d  remove 
spac e safety guard cover (4 1 ) ;  r emove four 
screws (39)  and remove keyboard c over (57 )  and 
BREAK push button switch nut (48) .  

Step 5 .  Remove nuts  (42) , loc k  washers (43) , and 
bar c ontrol arms (44) : s l ide out spac e bar 

(4 5 ) .  
Step 6.  Remove s crews (1 8 ,  figu re 5-89 ,  sheet 

2. Appendix) , lock washers ( 17 ) . and key retaining 
strip (1 9 ) .  

Step 7 .  Remove space bar (47 , figure  5 - 8 9 ,  
sheet 1 ,  Appendix) b y  pu lling forward. 

Step 8. Remove all  keys by pu ll ing the m forward. 

NOTE 

A key assembly c onsists of a lever and key 
top , but these will not be disassembled in 
this manual .  

Step 9 .  Remove wear pad (46) .  
Step 10 .  Remove four s crews (39 ) ,  spac e bar 

safety guard cover (41 ) ,  and front key guide (38) 
from front support (3 1 , f igu re 5 - 8 9 ,  sheet 2 ,  
Appendix) .  

Step 1 1 .  Remove s c r ews (39 ,  figure 5 - 8 9 ,  sheet 
1 ,  AppendLx) , and loc k washers (3) ; remove switch 
brac ket (5 2) , complete with switches and filter. 

Step 1 2 . Remove two screws (36, figure 5 - 8 9 ,  
sheet 3 .  Appendix) . two lock washers (6 ) ,  and slip 
connector c ontact (37 ) ;  then remove two screws (44) . 
two lock washers (4 3 ) ,  two f lat washers (42 ) ,  and 
code pulsing c ontac t (4 1 )  from l eft frame assembly 
(78 .  figure 5 - 8 9 ,  sheet 2, Appendix).  For AN. TGC -
1 4 {V) . remove two screws . lock washers ,  flat 
washe r s ,  and sl ip c onnector contac t assembly (s ee 
insert on 5 - 8 9 ,  sheet  3 ,  Appendix ) .  

Step 13 .  screws (3 9) and  lock  washe rs 
(38) ; remove master pulsing contact assembly (40) , 
identified by a reddish-brown glyptol spot on end of 
mounting screw.  For AN TGC - 1 4 (V ) ,  re move 
screws (39) and lock washer s  (38 ) ;  r emove master 
pulsing c ontact a s s embly . See insert on figu re 
5 - 8 9 ,  sheet 3, (Appendix) .  

Step 1 4 .  Remove backs top spring (8) .  
Step 15 .  Remove s c r ews (2) and lock washers (1 ) .  
Step 16 .  Remove left top frame (52 ) .  
Step 1 7 .  Remove screw s  (5) ,  lock washers (6) , 

and top left  code bar guide (7) .  
Step 1 8 .  Lift keyboard c a m  shaft a s;;;e rnotv 

(all parts assembled on 26) out of left bottom 
(78) .  
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Re move ho':l r •i n n  Step 1 9 .  
(32) . la• ,c� ht,., r rl  drive 
rollers 

s leeve spacer 
and clu tching 

Step 20. Loos en c lutch assembly setsc rew (34) : 
s lide c lutch assembly (29) off keyboard drive shaft 

(26).  
Slide pu lsing cam assemb ly (25)  off 

cain bushing (24) .  
Step Remove bearing (1 9) and s l eeve spacer 

(20) : pu ll keyboard drive shaft assemb l y  (26)  out of 
start stop cam bu shing (24) . 

Step 23.  Remove bearings (21 )  from s tart stop 
cam bushing (24). 

Step 24. Re move screws ( 2 2) , master pulsing 
cam (23) . and start pulse eccentric (35) from start  

c a m  bu shing (24) . 
25 .  Remove cam follower c lutch release 

eccent ric (6 , figure 5 - 8 9 ,  sheet 2,  Appendix) b y  r e 
moving nu t (10) , flat washer (9) .  and felt washer (1 3) .  

Step 26. Remove clutch release helical spring, 
(1 1 )  and cam follower c lutch r elease (8 ) .  

S tep 2 7 .  Remove repeat key actuator arm sc rew 
(49 , f igu r e  5 - 8 9 ,  sheet 3, Appendix) and key 
actu ator arm nutplate (5 1 ) ;  remove repeat actu 
ator ar m (50) .  

Step 2 8 .  Remove c lutch release (48)  and 
felt washe r (47) from r epeat key shaft figure 
5 - 89 ,  sheet 2 ,  Appendix ) .  

Step 29 .  Remove sc rews (1 8) and lock washers 
(1 7 ) ;  remove right side cover (25 ) .  

Step 30 . Remove screw (2 2) , c lamp nutplate (24) . 
and screw (27 ) ;  sl ide repeat key lever c lamp (23) off 
repeat key shaft (76 ) .  

Step 31 .  Re move repeat key l ever helical spr ing 
(21 )  and pull repeat key lever (32)  bu t of right frame. 

Step 32.  Re move grip (28) and r etaining 
r ing (7 7 ) ;  pul l  rep eat key (76) out of left bottom 
frame (78 )  and right frame (30) .  

NOTE 

Repeat key shaft bu shing (46 , figure  5 -89 . 
sheet 3 ,  Appendix) shoul d be removed from 
the left bottom frame after key 
shaft (7 6 ,  figure 5 - 8 9 ,  sheet Appendix) 
has been r emoved. 

Step 33. Loosen ball support shaft s etscrew (79 ) ;  
remove ring ( 7  2 )  and s l ip c lutch r el ease ball (1 2 )  out 
of ball support shaft (73) and s traight pin (29 ) .  

Step 3 4 .  Remove b a l l  support shaft (73) , r ing 
(7 2) , and felt washer (7 4 )  from left bottom frame 
(78) .  

Step 3 5 .  Re move straight pin (29) from r ight 
frame (30) by removing reta ining ring (7 2) and felt  
washer (74) . 

Step 36.  Remove s crews ( 18 ) , lock washers (1 7 ) .  
and rear support (20) from frame s (78) and (30) .  

Step 37 .  Re move sc r ews ( 1 8 ) ,  lock washers (1 7 ) ,  
key lever leaf spr ing mounting strip (1 5 ) ,  and key 
lever l eaf spring (16)  from rear support (20 ) .  

Step 3 8 .  Re move screws (1 8) , lock washers (1 7 ) .  
and front support (3 1 )  from frames (78) and (30) .  

Step 39.  Remove sc rew (36 , figure 5 - 8 9 ,  sheet 1 ,  
Appendix ) , lock washer (3) , and keyboard c ontact 
actu ator (35) from master puls ing c a m  follower (33) .  
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S t e p  40 . Re mo,·e h e l i c a l  ( 1 4  and 1 6 ) .  
Step 4 1 .  H e m o \ e  s c r ew wa s h e r  ( 3 ) . 

s ha f t  c la m p  ( 9 ) . and pu l s i ng f i ngt•r <t dj u s l mt·nt s h i m  
( 8 )  f r o m  left bot t o m  f r a m e .  

Step 4 2. Lift pu l s ing f in g e r  a nd p re ve n t  l e n· 1· 
a s s e m b l y  ( 1 0 )  f r o m  left b o t t o m  f r a m t> .  

Step 43.  D i s a s sc mb l l' p u l s i ng f i nger a n d  p n· n• n t  
n s s e mbly by r e m o \·ing r e t a i mn g  r ing ( 1 1 ) a nd 

s l i d i11g all  the p a r t s  off pu ls ing f i ng e r  and p r e ve n t  
l e\ e r  s haft ( 6 9 .  f ig u r e  5 - 8 9 .  s heet  2 .  Appendix ) .  

Step 4 4 .  R e m o \·e s c r e w s  { 7 0 )  u n d  l o c k  w a s h e r s  
(7 1 ) :  l if t  c ode bar ( 6 9 )  a n d  number 1 th rough 5 
c ode ba r s  ( 1 . 2 .  . 4 .  and 5) out  of (78 a n d  
3 0 ) .  

Step 4 5 .  R e m o v e  n u m b e r s  1 t h r ough 5 c ode ba r s  
f r o m  c o de b a r  guide (6 9 ) .  

S t e p  46 . See i n s e r t  on f igu re 5 - 8 9 .  s h e e t  3 .  
(Appendix ) .  R e m o ve t w o  sc rews (AN TGC - 1 4 (V )  
o nly ) ,  loc k w a s he r s , and s p r in g: b a r  fro m left  bott o m  
f r a m e .  

S t e p  4 7 .  Loo s e n  bac kstop e c c en t r i c  shaf t  s e t 
s c r e w  ( 1 7 )  and r e m o \·e r e t a ining r i ng ( 1 1 ) . 

4 8 .  S l i d e  l'c c e n t r i c shaft (9)  f r o m  
c lu t c h  tJa•c k;s t o p  

S t e p  4 9 .  R <:  m o v e  s c r e w s  (1 8 .  f i gu r e  5 - 8 9 .  s h e e t  
2 .  App e n d ix ) . l oc k  w a s h e r s  ( 1 7 )  and t op n g h t  c ode 
bar gu i de (26) f r o m  r i g h t  f r a m e  (30) . 

;.JOT£ 

Do not r e mo v e  t h r ea de d  i n s e r t s  ( 1 4 and 1 4 ) 

i. E LE CTRICAL C HA SSIS DISASS E M B L Y. 
Step 1 .  Refer t o  f i gu r e  5 - 90 {Appendix) and r a i s e  

t h e  two p a p e r  support  a n d  b ra ke d r u m  a s se mbly loc k 
l e v ers : l if t  t h e  paper supply roll  and paper s u p p o r t  
a n d  brake dru m  a s s e mb l y  out of t h e  e l e c t r i c a l ""''"' "' ' "' ·  

S t e p  2.  t he knur l ed nuts o n  both ends of 
paper support b r a ke dru m  a s s e mbly ( 3  a n d  1 )  and 
t u r n  them c ou nt e r c l o c k¥l i s e .  

Step 3 .  R e m o v e  b r a k e  dru m ( 1 )  a nd s l i de paper 
support shal t as s e mb ly (3) o u t  of the paper supply 
roll : r e move guide disc \4) . 

Step 4. H e m ove p a t c h  c o r d  a s s e m b l i e s  (4 5 .  46 . 
a nd 47 ) .  

Step 5 .  Remove three la mps ( 5 2 )  b y  p r e s s ing i n  
a nd tu r ning c ou n t e r c loc kw i s e .  

Step 6 .  D i s a s se m b l e  th e r e m a i n i ng 
c h a s s i s  a s s e mbly ( 3 3 )  u s in g  f i gu re 
a s  gu i de .  Do n o t  r e m ove na meplates (40 ) .  s t u ds 
( 3 9  and 5 8 ) .  or pr i nt e r  s l ide l o c ks (s e e  insert f o r  
s t u d  and s l i de d i s a s s e m b ly ) .  

J .  L INE S ENSOR DISA SS E MBLY. 

NOTE 

Do n o t  r e mo v e  n a me p lates as r e mo v a l  w i l l  
destroy t h e  na m ep la t e s .  

Step 1 .  R e m ov e  three s c r e w s  ( 4 ,  figu r e  5 - 9 1 .  
Appendix )  a n d  c o v e r  ( 1 8 )  f r o m  bracket ( 1 4 ) .  

S tep 2 .  Remove s electo r c able c l ip ( 1 ) and 
ho lder clip ( 2 )  by r e m oving two s c r e w s  ( 1 9 ) .  

Step 3 .  R e mo v e  th r e e  s c r e w s  (4 ) and three flat 
washe r s  (5) , f r e ei ng b o a r d  a s s e m bly ( 1 0) ; di s c onnect 
four w i r e s  and r e move b o a r d  a s s embly ( 1 0 ) .  
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S tep 4 .  H e m o H'  four (4)  and fou r flat  
wa s h e r s  (5)  f r e e i ng boa r d  a s s L• mb l y  (1 0 ) :  disc onnec t 
t we l ve a n d  r e m on: board a s s emblY ( 1 0 ) .  

Step H e mon· s c r e w  ( 24) . luc k wa �her ( 23 ) . 
a nd hi�h - l uw r a ng e  s t r ip ( 2 2 )  f r o m  b o a r d  ( 1 6 ) .  

Step 6 .  D is (' onnec t s ix w 1 r e s  o n  t ra n sf o r m e r  ( 1 3 ) :  
r c· m o v c  fou r sc rc\\· s (4) . four nu t s  (1 2) . and t ra n s -
fo r m e r  ( 1 3 )  b ra c k e t  ( 1 4 ) .  

Step 7 .  Hcm o\·e s e le c t o r  rec eptac l e  ( 1 7 )  b y  r e 
mo\· ing t w o  m o u n t i ng nu t s  a nd d i s c o n ne c t i n g a tt a c he d  
w i r e s .  

S t e p  8 .  R e m m·e l i ne s e n s o r  c onnec tor ( 1 5 )  b y  
" """""i '"" t w o  s c r ew s  (4 ) a n d  t wo nut s  ( 1 2) : d i s c o nn e c t  

w i r e s .  
S t e p  9.  R e m ov e  d i ode ( 1 1 )  f r o m  bracket ( 1 4 ) by 

re mo\· in� mount ing n u t  a n d  a s s oc i a t e d  part s :  d i s c o n 
nec t a t ta c he d  

k .  SIGNAL LINE P OWER S U P P L Y  DISASS E M B L Y .  

NOTE 

Do not r e m o n:' n a m e p l a t e  as r e m o v a l  w i l l  
de s t r oy the na m e p l a t e .  

S t e p  1 .  Re move t w o  s c r e w s  (9 , f i gure 5 - 9 2 . 
App endix) and c o ver ( 1 6 )  f r o m  b r ac ket ( 1 3 ) .  

Step 2 .  R e m o ve m o t o r  c ab l e  c l i p  (1 ) a n d  h o lder 
c l i p  (2) re m o ,· i n� t wo sc r ew s  ( 1 5 ) .  

Step R e m o\·e t hr e e  s c r e w s  { 9 )  and t llree 
washers (8) . f r e e ing board a s s e m bl y  { 1  0) :  d i s c o n 
n e c t  Jour w i r e s  a n d  r e m o v e  b o a r d  a s se mbly ( 1 0 ) .  

Step 4 .  D is c onn e c t  w i r es o n  t ransfor m e r  ( 1 2) : 
r e m ove four s c r e w s  (9) . four nu t s  ( 1 1 ) .  and t ra n s 
f o r m e r  ( 1 2 )  f r o m  b r a c ket ( 1 3 ) .  

Step 5 .  R e m ove s i gnal  l i ne p o we r  supply c o nnec t o r  
( 1 4 )  f r o m  bracket  ( 1 3 )  by t wo sc r e w s  (9) 
and two nut s  ( 1 1 ) :  disc o n ne c t  \!.' i r e s .  

l .  SER V IC E C A B L E  DISASS E M B L Y. 
Step 1. Remove four sc r e w s  ( 2 ,  f i g u r e  5 - 9 3 .  

Appendix ) ,  f o u r  l o c k  w a s h e r s  ( 3 ) .  a n d  c over ( 1 )  
f r o m  j u nc ti o n  box ( 4 ) .  

S t e p  2 .  D i s c onnec t w i r e s  a t t a c h e d  t o  the b inding 
p o s t  lu gs . 

Step 3 .  Remove t w o  red b i ndi ng pos t s  (9) . t w o  
b la c k  b in ding p o s t s  ( 1 0 ) .  and t wo pu sh t y p e  b i n d i ng 
pos t s  ( 9 )  f r o m  j u nc tion box (4) .  

S t e p  4 .  Remove w h ite (8 ) f r o m  junc -
t io n  box (4 ) .  f r e e ing flat washer 

Step 5. R e m o v e  two s p li c e r s  f r o m  w i r e s . 
Step 6.  Remove a dapter (6) from cord (5 ) :  r e 

m o v e  c o r d  ( 5 )  f r om j u nc tion box (4) .  
Step 7 .  Remove s e r v i c e  c a b l e  c o nne cto r - plug 

(1 1 ) .  electric cable ( 1 2 ) . a n d  s l e e ve b u s h i ng (1 3 ) 
fro m j un c t i o n  box ( 4 ) . 

Step 8 .  R e m ov e  s l eeve bu s h i n g s  ( 1 3 )  f r o m  e l e c 
t r i c  c a b le ( 1 2 )  and cord ( 5 ) . 

m .  C L EANING. Adequate c l ea n i ng an e s s e n -
t ia l  f a c t o r  i n  a l l  mainte n an c e  a nd repa i r  p r o c edu re s .  
I t  is i mp o s s ibl e t o  p e rfor m accurate i n s p e c t i o n s  o r  
a dj u stments o f  p a r ts that a r e  dirty o r  c ov e r e d  w ith 
dirty l ub r i c a nt s .  Mechanical c ompo nents be 
c l eaned b y  dipping a n d  b r us h ing them i n  "..., , ,., , . .  ," 
s olvent ; Federal  Spec H i c at i o n  P - S - 6 6 1 .  

5 - 49 
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CAUTION 

Never dip main shaft in solvent for cleaning 
purposes without first removing all sealed 
bearings. Relubricate all c lutches with non
fluid oil. Never dip presealed bearings in 
solvent or clean ultrasonically. Individual 
subassemblies may be cleaned ultrasonically 
or by dipping in solvents if they contain no 
sealed bearings. Do not allow parts with 
placards to remain in c leaning solvent as 
the solvent will loosen the placards. 

n. INSPECTION. - Inspection procedures for the 
parts of the teletypewriter sets c onsist primarily of 
visual inspections. 

(1) MECHANICAL COMPONENTS. - Reject any 
part which shows excessive wear , rounded edges , or 
scores on contacting and bearing surfac es. Refer to 
paragraph 5-3 (c) ,  Scheduled Parts Replacement. 
When shafts appear to be excessively loose in their 
bushings , the bushings and/or shafts must be re
placed. Distortion, cracking , and any other obvious 
defects are causes for rejection, 

(2) ELECTRICAL COMPONENTS. Check all 
electrical components for evidence of burning; check 
their mountings for security. Check all wiring con
nections for loose or cold- soldered joints. 

o.  LUBRICATION. - The teletypewriter sets are 
lubricated at the factory and normally will not require 
lubrication until 250 hours operation time has elapsed. 
The two lubricants to be used on the teletypewriter 
sets are Standard Oil Beacon Lubricant No. 325, 
Specification MIL-G- 3278A and non-fluid oil.  Fre 
quency o f  lubrication and type o f  lubricant are indi
cated in table 5 - 9  (Appendix). 

CAUTION 

Do not use excessive lubricant in any 
procedure. 

p. ASSEMBLY PROCEDURES. - Perform the fol
lowing assembly procedures in the exact sequence 
indicated. Use extreme care when reassembling the 
various parts to avoid damaging adjacent parts o r  
disturbing any adjustments. Any requ ired special 
cleaning, inspection, or lubrication instructions will 
be included as part of the assembly procedures. The 
figure and index numbers used in tl)e procedures 
refer to parts location illustrations in other parts of 
this section or in the Appendix. 

q. MARK AND SPACE C LUTCH RELEASE SELEC
TOR SHAFT, TIMING CAM SHAFT, AND BACK
STOP SHAFT ASSEMBLY. 

(1) TIMING CAM SHAFT ASSEMBLY. 

NOTE 

It is important to install spring (60 , figure 
5-78, Appendix) between timing cams (59) 
as shown. 

Step 1. Insert key (54) into correct keyway in 
timing cam shaft (64); install timing cams (59) on 
the key. 
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Step 2. Assemble remaining four timing cams 
(59) in the same manner as the first cam. 

Step 3. Slide spacer (61 )  onto timing cam shaft 
(64). 

Step 4. Insert key (53) into keyway and slide 
timing cam shaft gear (62) int o  position. 

Step 5. Secure cam assembly by pressing ring 
(63) into groove on timing cam shaft (64). 

Step 6. Press bearing (58) onto tim ing cam shaft 
(64) ; then slide spacer (55) onto timing cam shaft (64). 

Step 7.  Insert key (54) into timing cam shaft (64) ;  
slide function clutch release cam (57) into position 
over the key and secure it with bowed retaining ring 
(56). 

Step 8, Press bearing (66) into bearing retainer 
(67) and press both onto timing cam shaft (64). 

Step 9. Insert timing cam shaft assembly into 
rear frame (9 , figure 5-79 ,  Appendix) and secure it 
with three screws (22) and three lock washers (23). 

(2) MARK AND SPACE CLUTCH RELEASE 
SELECTOR SHAFT ASSEMBLY. 

Step 1. Slide mark clutch release finger (34 , 
f igure 5- 78, Appendix) over hub on mark clutch re
lease arm assembly (17 or 20) secure with retaining 
ring (19). 

NOTE 

Clutch r elease arm (17 ) , of which there is 
one, has a longer bushing than the remaining 
four clutch release arms (20).  Other than 
the longer bushing in arm (1 7) ,  the clutch 
release assemblies are jdentical. 

Step 2. Attach safety spring (18) between mark 
clutch release arm assembly (20) and mark c lutch 
release finger (34). 

Step 3. Install lock nut {14) on clutch release 
finger adjustment screw {1 3);  install clutch release 
finger adjustment screw {1 3) in mark clutch release 
arm assembly (20), 

Step 4. Assemble the remaining clutch release 
assemblies as described in steps 1 through 3. 

NOTE 

In the next step, do not insert the mark 
clutch release selector shaft all the way 
into the rear frame ; insert the shaft in 
small increments from left to right as the 
mark clutch r elease assemblies and type 
positioning cam followers are installed on 
the shaft. 

Step 5.  Refer to figure 5-94 (Appendix) for hole 
location and insert mark clutch r elease selector 
shaft (10 , figure 5-78 ,  Appendix) partially into the 
left side of rear frame (9, f igure 5-79, Appendix). 

Step 6. Install two felt washers (12, figure 5-78,  
Appendix) , start clutch release arm assembly (1 5) , 
type positioning cam follower (16) , and felt washer 
(12) on mark clutch r elease selector shaft (10). 

Step 7.  Install a previously assembled mark 
clutch release assembly on mark clutch release 
shaft (10). 

ORIGINAL 
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Step 8. Install the remaining clutch release as
se mblies , type pos itioning cam followers (1 6) , and 
felt washers (1 2) in the sequence shown in figure 
5 - 78,  (Appendix). 

NOTE 

Mark clutch release selector shaft (1 0) 
should just pass through the center bearing 
of rear frame (9 , figure 5 - 7 9 ,  Appendix) 
after installation of the last mark c lutch 
release assembly. 

Step 9. Attach bell prevent lever (3 3 ,  figure 
5 - 7 8 ,  Appendix) to letters figures pulley carriage 
actuator and cam follower (22A) using screw (3 1) 
and washer (32) ;  then slide letters figures pulley 
carriage actuator and cam follower (22A) onto mark 
clutch release selector shaft (10). Install screw (27) , 
washer (32) , and nut (29) on letters figures pulley 
carr iage actuator and cam follower (22A) ; then in
stall screw (27) and nut (28). 

Step 10. Slide felt washer (21) and line feed 
motion amplify link (23) onto mark c lutch release 
selector shaft (10).  

Step 1 1 . Co mplete assembly of the mark c lutch 
release assemblies by positioning all of the installed 
assemblies between their respective retaining ring 
grooves and secure them with eight retaining rings 
(1 1) .  

NOTE 

In the next steps , do not insert the space 
clutch release selector shaft all the way into 
the rear frame ; insert the shaft in small 
increments from left to right as the spac e 
clutch release assemblies and type position
ing cam followers are installed on the shaft. 

Step 1 2. Assemble space clutch release assem
blies (consisting of clutch r elease finger adjustment 
screw (1 3) , locknut (1 4) , safety spring (18) , retain
ing ring (1 9) , mark c lutch release finger (38) , and 
one of clutch release arms (39, 40 , 41 , or 43)) as 
described in steps 1 through 3. 

NOTE 

Clutch r elease arms (3 9 ,  40 , 41 , and 43) 
have different length bushings. Other than 
the different bushing lengths , the clutch re
lease assemblies are identical. 

Step 1 3. Refer to figure 5 - 94 (Appendix) for the 
hole location and insert space clutch release selector 
shaft (36 , figure 5 - 7 8 ,  Appendix) partially into the 
left side of rear frame (9 , figure 5 - 7 9 ,  Appendix) . 

Step 14.  Install secondary nu mber 3 cam follower 
(37 , figure 5 - 7 8 ,  Appendix) and space number 3 
clutch release assembly on space selector shaft (36). 

Step 15. Install type positioning cam follower (1 6)  
and felt washer (12)  on spac e clutch release selector 
shaft (36). 

Step 1 6. Refer to figure 5-78 (Appendix) to in
stall the remaining clutch release assemblies on 
mark clutch release selector shaft (36) .  
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NOTE 

Space clutch release selector shaft (36) 
should pass through the c enter bearing of 
rear frame (9 , figure 5 - 7 9 ,  Appendix) 
after the spac e number 1 clutch release 
assembly is installed. 

Step 1 7 .  Install two felt washers (50 , figure 
5 - 7 8 ,  Appendix) , print and function clutch release 
assembly (42),  and felt washer (50) on space clutch 
release selector shaft (36). 

Step 1 8 . Slide line feed cam follower arm (44) 
onto line feed torque tube actuator (45). 

Step 1 9. Install line feed c am follower arm 
c lamping screw (49) into line feed cam follower arm 
(44) and tighten lightly; install line feed actuator 
assembly (45) onto spac e clutch release selector 
shaft (36) .  

Step 2 0 .  Slide roller (46) onto line feed torque 
tube ac tuator (45) and secure with retaining ring (47). 

Step 21.  Slide all clutch release assemblies into 
their respective positions between the retaining ring 
grooves and secure them with six retaining rings (1 1 ) .  

Step 22. Fasten print and func tion clutch release 
arm spring (51 ) between print and function clutch 
release assembly (42) and the spring post on rear 
frame (9 , · figure 5 - 7 9 ,  Appendix) . 

Step 23. Install five inter-arm springs (35 , figure 
5 - 7 8 ,  Appendix) ,  between the mark and space clutch 
release assemblies. 

Step 24. Complete the assembly of the space 
c lutch release assemblies by installing inter- arm 
spr ing (35) between start clutch release arm (1 5 )  
and the tab on rear frame (9 , figure 5-79,  Appendix). 

NOTE 

The last inter - arm spr ing (35 ,  figure 5 - 78 ,  
Appendix) i s  stretched about 1/ 2 inch farther 
than the other inter - ar m  springs but is other
wise identical. 

(3) BACKSTOP SHAFT ASSEMBLY. 
Step 1 .  Install six c lamp screws (6 , figure 5 -7 8 ,  

Appendix) into six clamps (7) ; slide six clamps (7) 
onto clutch backstop levers (5 ).  

Step 2. Press clutch backstop eccentric bushings 
(4) into clutch backstop levers (5) and tighten clamp 
screws (6). 

Step 3.  Refer to figure 5-94 (Appendix) for hole 
location and ins ert backstop shaft (1 , figure 5-78,  
Appendix) partially into the left side of rear frame 
(9, figure 5 - 7 9 ,  Appendix) just far enough to install 
the clutch backstops as was done with the mark and 
space clutch release selector shafts. · 

Step 4. Install and secure five clutch backstop 
assemblies on backstop shaft (1)  in the following 
sequence (left to right); retaining ring (8);  clutch 
backstop assembly retaining ring (8) ;  two felt 
washers (2); retaining ring (8 ) ;  c lutch backstop 
assembly ; two retaining rings (8) ;  c lutch backstop 
assembly ; retaining ring (8) ;  four felt washers (2) ; 
retaining ring (8 );  c lutch backstop assembly; two 
retaining rings (8) ;  clutch backstop ass embly; r e 
taining ring (8); and two felt washers (2). 

5 - 5 1  
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NOTE 

Install each clutch backstop assembly just to 
the right of the mark clutch release fingers. 
Backstop shaft (1 ) should j ust pass through 
the c enter plate of rear frame (9, figure 5 - 7 9 ,  
Appendix) as the fifth clutch backstop assem
bly is installed. 

Step 5. Install two felt washer s  (2, figure 5 - 7 8 ,  
Appendix) and sixth clutch backstop assembly on 
backstop shaft (1) after the shaft passes through the 
c enter plate of rear frame (9 , figure 5 - 79,  Appendix};  
secure with retaining ring (8, figure 5 - 78,  Appendix) .  

Step 6 .  Attach five c lutch backstop springs (9) 
between clutch bac kstop levers (5} and their respec 
tive attaching holes in rear frame (9 , figure 5 - 7 9 ,  
Appendix) ;  attach print and function clutch backstop 
spring (9 , figure 5 - 7 3 ,  Appendix) between its clutch 
backstop lever and backstop spring clip (1 2 ,  figure 
5 - 7 9 ,  Appendix). 

Step 7.  Attach backstop spring clip (1 2} to rear 
frame (9) with screw (33) and washer (34) . 

Step 8. Snap timing cam wick (5 3 ,  figure 5-78,  
Appendix) on space clutch r elease selector shaft (36) 
between the left and c enter plate of the rear frame , 
positioning the wick so that it contacts the timing 
cams; snap function timing cam wick (5 2} on space 
clutch release selector shaft (36) u nder the function 
timing cam. 

Step 9. Slide line feed pawl (25) onto line feed 
motion amplify link (23) and secure with retaining 
ring (24) ; connect line feed pawl spring (26) between 
the post on line feed pawl (25) and the hole in line 
feed motion amplify link (23). 

r. THffiD REDUCTION PINION ASSEMBLY. 
Step 1. Install ring (26 , figure 5 - 7 7 ,  Appendix) 

in retainer on right- hand rear plate of frame {9, fig
ure 5-79,  Appendix}. 

Step 2. Slide idler gear ar m assembly (1 5 ,  figure 
5-77,  Appendix) onto the rear frame and secure with 
ring (29). 

Step 3. Press one bearing (25) onto the shaft of 
second reduction gear (28); slide spacer (27) onto 
second reduction gear (28). 

Step 4.  Slide second reduction gear (28) through 
r etainer and press second bearing (25) onto second 
reduction gear (28). 

Step 5 .  Check third reduction pinion (24) for pin 
hole ; if requ ired, drill the hole and then slide third 
reduction pinion (24) onto second reduction gear (28). 

Step 6. Support the shaft on second reduction gear 
(28) ; align the holes in second reduction gear (28} and 
third reduction pinion (24) ; press in pin (2 3). 

s.  IDLER GEAR ASSEMBLY. 
Step 1. Install ring (18,  figure 5 - 7 7 ,  Appendix) 

into idler gear (1 6).  
Step 2.  Press one idler gear bearing (1  7) onto 

post of idler gear arm assembly (1 5 ) ;  slide idler gear 
(16) onto idler gear bearing (1 7) .  

Step 3. Slide spacer (19)  onto post of  idler gear 
arm assembly (15).  

Step 4. Press one idler gear bearing (17)  into 
idler gear (1 6) ; secure with ring (20). 

Step 5 .  Slide idler gear stud (14) through the idler 
gear assembly and secu r e  with idler gear lock nut (21).  

5 - 5 2  

t. V LEVER AND LINKAGE ASSEMBLY. 
Step 1. Install first character adjustment screw 

(34 , figure 5- 77 , Appendix} into V lever of V lever 
shaft (35);  secure with anti-turn nut (33}. 

Step 2. Install and secure bail eccentric (42} on 
automatic carriage return and line feed bail actuator 
(49} using screw (46}. 

Step 3. Install anti- turn nuts (40} and (40} and 
screws (38} and (38} into lock lever actuator ar m 
(41) and automatic carriage return and line feed 
actuator arm (48}. 

Step 4. Install carriage return lock lever eccen 
tric bushing (45} i n  carr iage return lock lever (4 2}; 
secure with nut (39}. 

Step 5. Install two felt washers (37} on V lever 
shaft (35} and slowly slide shaft into rear frame (9 , 
figure 5 - 7 9 ,  Appendix} while installing lock lever 
actuator arm (4 1 ,  figure 5 - 7 7 ,  Appendix} , carriage 
return lock lever (42} , automatic carriage return 
and line feed bail actuator (49} , and au tomatic car
r iage r eturn and line feed actuator arm (48} ;  secur e  
with retaining r ings (36). 

Step 6. Attach car riage return and line feed .. bail 
actuator helical spring (44} and lock lever actuator 
arm helical spr ing (43} to carriage return lock lever 
(4 2} ; extend spring (44) and attach it to automatic 
carriage return and line feed bail actuator (4 9} ; 
attach spring (4 3) to lock lever actuator arm (41 ) .  

u. REAR FRAME ASSEMBLY. 
Step 1. Insert detent helical spring (26 , figure 

5 - 7 9 ,  Appendix } ,  detent ball (27 ) ,  and lock ar m (25} 
into change gear post (29);  secure with pin (28). 

Step 2. Attach change gear post (29) to rear 
frame (9} with screw (32) and lock washer (3 1 } ;  
apply locktite compound t o  the mating su rfaces. 

Step 3. Attach start cam lubricating wick assem
bly (1 9)  to rear frame (9) with screw (21) and lock 
washer (20). 

Step 4. Attach function hel ical spring (10) and 
print helical spring (1 8) to their respective brackets 
on r ear frame (9). 

Step 5. Attach print and function helical spring 
yoke link assemblies (1 1 }  to function helical spring 
(10) and print helical spring (1 8}. 

CAUTION 

Align the spring yoke link assemblies 
parallel to the frame to avoid any twisting 
motion of the clevis pin. 

Step 6. Attach frame clamp pads (1 5 and 1 5) to 
frame clamps (14 and 24) with frame clamp screws 
(1 6 and 1 6) .  

Step 7 .  Attach frame clamps (14 and 2 4 }  t o  rear 
frame (4) with frame clamp stud pivots (1 3 and 1 3) 
and retaining rings (1 7 and 17 ) .  

Step 8. Install the switch plate assembly (AN/TGC-
1 4 (V) only) comprised of all items in insert on figure 
5 -7 9  (Appendix). 

Step 9. Install advance prevent stop spring (5) 
and secure with sc rews (4) ; install r ibbon feed base 
spring clips (8) and (30) and secure with blocks (7) 
and screws (6). 

ORIGINAL 
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v. MOTOR AND MOTOR MOUNT ASSEMBLY. 

NOTE 

For the 60-cycle motor,  refer to figure 
5-74 (Appendix) ; for the 400 - cycle motor , 
refer to figure 5-73 (Appendix). 

Step 1. Slide motor cover (400- cycle motor only) 
(7, figure 5 - 7 3 ,  Appendix) over motor and gear head 
asse mbly (1 3). 

Step 2. Slide motor fan (2) onto the motor shaft 
and secure with motor fan s etscrews (1). 

Step 3. Press bearing (6 , f igure 5 - 77 , Appendix) 
into motor mounting plate (1 3). 

Step 4. Press bearing (6) onto f ir st reduction 
gear (5 ). 

Step 5. Insert first redu ction gear (5) in motor 
mounting plate (1 3). 

Step 6. Install bearing cup (1 2) over first reduc 
tion gear (5) ;  then secu re the bearing cup to motor 
mounting plate (13) us ing screws (10 )  and lock wash
ers (1 1 ) .  

Step 7 .  Press p in (4) into first r eduction gear 
(5) so that the pin protrudes the same distance from 
each side of the first reduction gear. 

Step 8. Slide the motor into cooling hous ing (6, 
figure 5 - 7 2 ,  Appendix) insuring that the c able is 
aligned with the cutout and that there is clearance 
between the motor fan and the rear of the cooling 
housing. 

Step 9. Install two screws (1 ) into cooling housing 
(6) and tighten temporarily. 

Step 10. Align motor mounting plate (1 3 ,  figure 
5 - 77 , Appendix) with bottom of air outlet of the 
cooling hous ing and attach the motor to the mounting 
plate using three screws (9 , figure 5 - 7 3 ,  Appendix) 
and lock washers (8) or three screws (6 , figure 5-
74, Appendix) and lock washer s  (7). 

Step 1 1 .  Insert motor asse mbly into rear frame 
(figure 5 - 94 ,  Appendix) and align the mounting holes. 

Step 1 2. Secur e  the motor assembly to the rear 
frame with three screws (3 , figure 5-7 7 , Appendix) , 
lock washers (2) and washers (1). 

CAUTION 

A clearance should exist between the function 
timing cam follower and the motor shroud 
(after installation of the motor and shroud 
as sembly) or exc essive wear will result to 
the cam surface .  

Step 1 3. Align the slot in speed change gear (7) 
with p in (4) and slide the speed change gear onto 
shaft of f irst reduction gear (5) ;  s ecure the speed 
change gear with lock nut (8). Adjust idler gear as 
sembly (1 6) to mesh with speed change gear (7) by 
loosening idler gear lock nut (21) and swinging the 
assembly until the gears mesh: tighten the lock nut 
when the gears are properly meshed. 

w. SELECTOR ASSEMBLY, INSTAL LATION, 
AND CHECK. - For selectors without (-2) stamped 
after the serial number, proceed as follows : 

Step 1 .  Align pins (1 6 , figure 5 - 7 5 , Appendix) with 
holes in right- hand inner plate (26) ; press selector mag
net assembly (15) against right-hand inner plate (26). 
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Step 2. Install screw (29) and lock washer (30) 
into r ight-hand inner plate (26) , securing selector 
magne t assembly (1 5) . 

Step 3. Press armature shaft bearing (21 )  into 
r ight-hand inner plate (26). 

Step 4. Insert lubricating wick non-metallic 
washer (22) and lubricating wick retainer (23) into 
armature shaft bearing (21 ) .  

Step 5. Slide two armature shaft spacers (24) onto 
armature (25).  

Step 6. Slide one end of armature (25) into arma
ture shaft bear ing (21 ). 

Step 7. P ress armature shaft bearing (21) into 
right- hand outer frame plate (31 ) . 

Step 8. Insert lubricating wick non- metallic 
washer (22) and lubricat ing wick retainer (23) into 
armature shaft bearing (21).  

Step 9. Align positioning p ins (1 6) of selector 
magnet assembly (1 5 )  and armature (25 )  with their 
respective mounting holes and press right-hand outer 
frame plate (31 ) against selector magnet assembly 
(1 5 ) .  

Step 10.  Secure right-hand outer frame plate (31 )  
with sc rew (29) and lock washer (30). 

·· 

Step 1 1 .  Attach left-hand inner plate stop bar 
(27) to left-hand inner plate (26) using screws (7) 
and lock washer s  (28).  

Step 1 2. Attach r ight-hand inner plate stop bar (1 9) 
to r ight-hand inner plate (26) using screws (7) and 
lock washer s  (20). 

Step 1 3 . Align mounting holes in left-hand inner 
plate (26) with pins in selector magnet assembly (1 5 )  
and press left-hand inner plate against selector magnet 
assembly ; secure with sc rew (29) and lock washer (30). 

Step 1 4. Press armature shaft bear ing (21) into 
left-hand inner plate (26). 

Step 1 5 . Insert lubr icat ing wick non-metallic 
washer (22) and lubricating wick retainer (23) into 
armature shaft bearing (21 ) .  

Step 16.  Slide two armature shaft spacers (24) 
onto armature (25) . 

Step 1 7 . Slide one end of armatu re (25) into 
armature shaft bearing (21 ) .  

Step 1 8 .  Press armature shaft bearing ( 2 1 )  into 
left-hand outer frame plate (41 ) .  

Step 1 9 .  Insert lubricating wick non-metallic 
washer (22) and lubr icating wick retainer (23) .into 
armature shaft bearing (21 ) .  

Step 20 . Align the left-hand outer frame p ins of 
selector magnet assembly (1 5) and armatu re (25) 
with their respective mounting holes and press left
hand outer frame plate (41 )  against s elector magnet 
assembly (1 5). 

Step 21.  Secure with sc rew (30) ,  lock washer 
(29) , and cable strain relief bracket {40). 

Step 22. Attach latches (5) to two s elector mark 
shafts (8) and two s elector space shafts (34) using 
screws (7) and lock washers (6). 

Step 23. Attach selector shaft bias spring arms 
(8) to selector mark shafts (1 8) and selector space 
shafts {34) using screws (7) and lock washers (6). 

Step 24. Press straight pins {10) into s elector 
mark shafts (1 8 )  and selector space shafts (34). 

Step 25.  Attach two armature mark paddle latches 
(1 1 )  to two s elector mark shafts (1 8) and two arma
ture space paddle latches (33) to two selector space 
shafts (34) using screws (7) and lock washers (6). 
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Paragraph 
5 - 4w 

TM-033 1 5 - 1 5  AN/TGC - 1 4 (V) AND AN/ TGC - 1 4A (V) 
MAINTENANCE 

Step 26. Press shaft bearings (1 7) into right -hand 
outer frame (31 ) .  

Step 2 7 .  Press shaft bearings (1 7) into left-hand 
outer frame plate (41 ) .  

Step 2 8 .  Insert one end of selector mark shafts 
(18) into shaft bearings (17) in right- hand outer frame 
plate (3 1 ) ;  insert one end of selector space shafts (34) 
into shaft bearings (1 7) in right -hand outer frame 
plate (3 1 ) .  

Step 29. Align the bearing holes in left- hand 
outer frame plate (41 )  with the other end of selector 
mark shaft (18) and selector space shaft (34) ; press 
left-hand outer frame plate (4 1 )  toward right- hand 

· outer frame plate (31 ) .  

CAUTION 

In the next step, place the selector assembly 
on a flat surface prior to tightening the 
selector tie rod studs in order to prevent 
twisting while tightening. 

Step 30 . Slide selector tie rod studs (32) through 
right-hand outer frame plate (3 1 ) ,  outer frame plate 
spac ers (35) , right -hand inner frame plate (26) , 
inner frame plate spacers (36) , left-hand inner 
frame plate (26) , outer frame plate Spacers (35) , 
and left-hand outer plate (41 ) ;  attach terminal plate 
assembly (4) and secure with nuts (1 ). 

Step 31.  Attach the electrical hardware as shown 
in figure 5-75 (Appendix). 

Step 32. Attach selector shaft bias springs (9). 

NOTE 

Check the operation of the selector as des
cribed in steps 33 through 35 prior to instal
ling the selector assembly in the rear frame. 

Step 33. Apply for ce at point A oil. figure 5-98 
(Appendix) while applying force to the armature 
mark paddle latch (point B) . 

Step 34. Push the armature mark paddle latch 
under the armature and hold in position; then try to 
push the armature space paddle latch past the arma
ture. If the armature space paddle latch bypasses 
the armature, the assembly must be repinned. Re 
verse this procedure to check the armature mark 
paddle latch clearances. 

Step 35 . .  Repeat steps 3 3  and 34 for the three 
remaining ar mature paddle latches. 

Step 36. Install the selector assembly in the rear 
frame (figure 5-94,  Appendix) , insuring that the 
armature mark and space paddle latches (1 1 and 33,  
figure 5-75,  Appendix) do not bind or catch on any of 
the clutch release arms . 

NOTE 

When installed, the grooves in outer frame 
plates (3 1 and 4 1 )  must be engaged with 
mark and space clutch release s elector 
shafts (10 and 36 , figure 5 - 7 8 ,  Appendix). 

Step 37. Insert lock bar (1 2 ,  figure 5 - 7 5 ,  Appen
dix) into the left hole on the rear frame and then 
back out to the right to engage the outer side. 
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Step 3 8 .  Secure lock bar and selector assembly 
using two screws (14) and two lock washers (1 3). 

For selectors with (-2) stamp ed after the ser ial 
number, proceed as follows : 

Step 1 .  Insert one end of selector mark latch 
shafts (9 , figure 5 - 7 6 ,  Appendix) and selector space 
latch shafts (14) into bearings in right- hand magnet 
frame assembly (1 3) .  

Step 2. Align the bearing holes i n  left-hand mag
net frame assembly (1 8) with the other end of selec
tor mark latch shafts (9) and selector space latch 
shafts (1 4); press left-hand magnet frame assembly 
(18) toward right-hand magnet frame assembly (1 3') .  

Step 3 .  Attach cable strain relief bracket (21) 
using screw (1 9) and lock washer (20). 

CAUTION 

In the next step, place the selector assembly 
on a flat surface prior to tightening the se
lector tie rod stu ds in order to prevent twist
ing while tightening. 

Step 4. Slide selector tie rod studs (1 2) through 
outer frame of right -hand magnet frame assembly 
(13) , outer frame plate spacers (5) ,  inner frame of 
right-hand magnet frame assembly (1 3) , inner 
frame plate spacers (1 1 ) ,  inner plate of left-hand 
magnet frame assembly (1 8) , outer frame plate 
spacers (5) , and outer frame of left -hand magnet 
frame assembly (1 8) ; attach terminal plate assembly 
(4) and secure with nuts (1 ) .  

Step 5. Attach the elect-rical hardware as shown 
in figure 5 - 7 6  (Appendix). 

Step 6. Attach selector shaft bias springs (1 0). 

NOTE 

Check the operation of the selector as des
cribed in preceding steps 33 through 35 
prior to installing the selector assembly 
in the rear frame. 

Step 7. Install the selector assembly in the rear 
frame (figure 5 - 9 4 ,  Appendix) , insuring that the 
armature mark and space paddle latch portions of 
the selector mark and spac e latch shafts (9 and 1 4 ,  
figure 5 - 7 6 ,  Appendix) do not bind o r  catch o n  any 
of the clutch release arms. 

NOTE 

When installed, the grooves in outer frames 
of left-hand and right- hand magnet frame 
assemblies (1 8 and 13) must be engaged 
with mark and space clutch release selector 
shafts (1 0 and 36 , figure 5 -78,  Appendix). 

Step 8. Insert lock bar (8 , figure 5 - 76 ,  Appendix) 
into the left hold on the rear frame and then back out 
to the right to engage the other side. 

Step 9. Secure the lock bar and selector assembly 
using screws (6) and lock washers (7 ). 

x. BACK PLATE ASSEMBLY AND 
INSTALLATION. 

Step 1 .  Insert rear lock screws (2, figure 5 - 79 ,  
Appendix) into back plate (1 ) .  

ORIGINAL 
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Step 2. S�ure rear lock screws with retaining 
rings (3). 

Step 3. Position the back plate against rear frame 
(9); then slide it to the left to engage the tabs on the 
c lamping plates with the slots in the rear frame. 

Step 4. T ighten six screws to secure the back 
plate to rear frame (9). 

Step 5. Align the holes in the fan outlet duct as 
sembly with those in the back plate; install and 
tighten screws (2, figure 5 - 7 2 ,  Appendix) , lock 
washers (3) and washers (4). 

y. TIME DELAY MOUNTING BASE PLATE 
ASSEMBLY AND INSTALLATION. 

NOTE 

This proc edure applies to AN/TGC - 1 4A (V) 
only. 

Step 1. Attach post (44, figure 5-69,  Appendix) 
using lock washer (1 5) and nut (16). 

Step 2. Press time delay sec ondary check pawl 
eccentric (1 1) into time delay secondary check pawl 

· (1 2)  using screw (10) and spacer (1 3) ; install this 
assembly on the post of time delay mounting base 
plate (22). 

Step 3. Attach time delay sec ondary check pawl 
spring (1 4) to time delay secondary check pawl (12) 
and post on time delay mounting base plate assembly 
(22). 

Step 4. Attach time delay switch (1) ,  time delay 
switch actuator (8) , and spacer (9) to time delay 
mounting base plate (22) using screws (4) , washers 
(5) , and nut plate (17). 

Step 5. Install detent spring roller (46) into detent 
spring (47) ;  secure with detent spring pin (45) and 
retaining ring (48). 

Step 6. Attach detent spring assembly (47) to 
time delay mounting base plate assembly (22) using 
retaining ring (49). 

Step 7.  Insert return spiral spring (2) into recess 
in advance ratchet (1) .  

Step 8.  Plac e the unthreaded portion of ratchet 
support shaft (43) into the hole on the right side of 
time delay yoke (42); as you feed the shaft into the 
yoke , install reduction ratchet (3) and advanc e ratchet 
(1) on the shaft; then push the shaft through the hole 
in the left side of the yoke. 

Step 9. Install one shim (40) , time delay latch 
(41) ,  another shim (40) , sleeve (39) , and ring (38) on 
ratchet support shaft (43). 

Step 10. Attach ratchet . support shaft (43) to time 
delay mounting base plate (22) using ratchet support 
shaft lock (20), loc k washer (1 9) , and lock nut (18). 

Step 1 1. Attach timing cam shaft extension (23) 
to timing cam shaft assembly (64 ,  figure 5 - 78,  Ap
pendix) using screw (25, figure 5 - 6 9 ,  Appendix) and 
lock washer (24). 

Step 1 2. Attach time delay mounting base plate 
(22) to left side frame of rear frame assembly (9, 

figure 5-79,  Appendix) using four screws (27 , figure 
5-69,  Appendix) , lock washers (24) , and sleeve 
spacers (21). Attach time delay feed and check pawl 
guide (26) prior to installing lower screw (27) and lock 
washer (24). 
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z. MAIN SHAFT ASSEMBLY AND INSTALLATION. 
(1) SELECTOR MAIN SHAFT ASSEMBLY. - (Refer 

to figure 5-70, Appendix. ) 

NOTE 

When assembled, the c lutch and cam assem
blies on the selector main shaft will be po
sitioned in cam alphabetical order as follows : 
A cam and start clutch assembly (20); B cam 
and lateral number 3 clutch (22) ; C cam and 
lateral number 4 clutch (23) ; D cam and 
lateral number 5 clutch (28) ; E cam and 
rotary number 2 clutch (27) ; and F cam and 
rotary number 1 clutch (26). 

Step 1. Oil all clutch cavities and the inner cam 
race with non-fluid-oil prior to installing the c lutches 
on the main shaft. 

Step 2. Insert 28 rollers (1 9) into cam on A cam 
and start c lutch as sembly (20). 

Step 3. Insert four rollers (21 ) into the four 
cavities of A cam and start clutch assembly (20).  

Step 4. Install retaining ring (17) on selector 
main shaft (24). 

Step 5. Slide washer (1 8) onto selector main shaft 
(24) . 

Step 6. Slide A cam and start clutch assembly 
(20) onto selector main shaft (24) , insuring that none 
of the 28 rollers (19) has moved out of position. 

Step 7. Slide washer (1 8) onto selector main shaft 
(24) and secure A cam and start c lutch assembly (20) 

by installing retaining r ing (17).  
Step 8. Install clutches (22, 23, 28 , 27 , and 26) 

as described in steps 2 through 7; refer to the note 
prec eding step 1 for the position of the clutches on 
the selector main shaft. 

Step 9. Press left-hand bearing (16) into left ... 
hand b earing retainer (6). 

Step 10. Install start c lutch release adjustment 
s et - sc rew (1 1 )  into start clutch backstop lever (1 2) 
so that approximately 3/ 32 inch of the threads still 
protrudes. 

Step 1 1. Install lock mit (10) on start clutch re
lease adjustment setscrew (1 1 ). 

Step 1 2. Install start clutch backstop eccentric 
bushing (9A) into start clutch backstop lever (1 2). 

Step 1 3. Slide clamp (7) onto start c lutch back
stop lever (1 2); temporarily secure with c lamp sc rew 
(8). 

Step 14. Slide start clutch backstop lever assem
bly (1 3A) , felt washer (1 3) , and start c lutch release 
latch (14) onto pin of range adjustment assembly (5) ;  
secure with retaining ring (15).  

NOTE 

On AN/TGC- 1 4 (V),  range adjustment as
sembly (5) and left-hand bearing retainer 
(6) are an inseparable assembly. 

Step 1 5 .  Slide range adjustment assembly (5) onto 
left -hand bearing retainer (6) and then onto selector 
main shaft (24). 

Step 16. Attach start clutch backstop lever spring 
(4) between range adjustment assembly (5) and start 
c lutch backstop lever assembly (1 3A). 

5 - 5 5  
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Step 1 7 .  Install woodruff key (3) into keyway of 
selector main shaft (24). 

Step 18.  Slide printer helical gear (2) over wood
ruff key (3) on selector main shaft (24) ; secure with 
retaining ring (1 ).  

Step 19. Slide spacer (25) onto selector main 
shaft (24) .  

( 2 )  FUNC TION MAIN SHAFT ASSEMBLY. - (Refer 
to figure 5 - 7 1 , Appendix. ) 

NOTE 

When assembled, the c lutch and cam assem
blies on the function main shaft will be posi
tioned in cam alphabetical order (left to right) 
as follows: G and H cam and print function · 
clutch (7);  I cam and line feed clutch (9); J 
cam and letters figures clutch (1 7 ) ;  K cam 
and carriage return clutch (1 5). 

Step 1. Oil all clutch cavities and the cam inner 
race with non fluid oil prior to installing the c lutches 
on the function main shaft. 

NOTE 

In the following steps, the sequenc e will be 
starting from the right and working left as 
parts are installed on function main shaft 
(14). 

Step 2. Install retaining ring (4) in the first 
groove on the right side of function main shaft (14). 

Step 3. Slide flat washer (5) onto function main 
shaft (14). 

Step 4. Insert 28 rollers (6) into K cam and car 
riage return clutch (1 5). 

Step 5. Insert four rollers (8) into K cam and 
carriage return clutch (15) .  

Step 6.  Slide K cam and carriage return clutch 
(1 5) onto function main shaft (1 4) , insuring that 
none of the rollers has moved out of place. 

Step 7. Secure K cam and carriage return clutch 
(15) with flat washer (5) and retaining ring (4). 

Step 8. Assemble clutches (1 7 ,  9, and 7) as 
described in steps 2 through 6 ;  refer to note pre
ceding step 1 for the position of the clutches on the 
function main shaft. 

Step 9. Slide spacer (3) onto function main shaft 
(1 4) ; press center bearing (2) into center bearing 
retainer (1) and place them on function main shaft 
(14). 

Step 10. Insert third reduction gear key (1 2) into 
keyway in function main shaft (1 4); install third re
duction gear (1 3) ,  insuring that the slot in the third 
reduction gear is aligned with the third reduction 
gear key. 

Step 1 1 .  Press right-hand bearing (1 1) into right
hand bearing retainer (1 5);  place the assembly onto 
function main shaft (14). 

(3) MAIN SHAFT INSTALLATION. 
Step 1 .  Engage key of the selector main shaft 

with the keyway of the function main shaft. 
Step 2. Carefully place the main shaft assembly 

in rear frame (9 , figure 5-79,  Appendix) insuring 
that none of the backstops or other linkage obstruct 
entry of the shaft. 
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Step 3. Insure that the backstops are resting on 
the correct clutches. 

Step 4. Align timing marks on timing cam shaft 
gear and start clutch gear u sing the diagram pre 
pared during disassembly (referring to figure 5 - 99, 
Appendix, for loc ation of timing marks only). 

NOTE 

Timing mark relationship has been estab 
lished at the factory and should b e  maintained 
as long as no range calibration problems 
have been encountered. 

aa. FEED MECHANISM AND MOTOR STOP 
ASSEMBLY AND INSTALLATION. 

NOTE 

This procedure applies to AN/TGC - 1 4A (V) 
only. 

Step 1. Attach time delay feed pawl assembly 
(31 ,  figure 5 - 6 9 ,  Appendix) ,  sleeve spacer (3 2) , and 
time delay check pawl assembly (33) to main shaff 
drive adapter assembly (28) using retaining ring (34). 

Step 2. Attach felt washer (35) to main shaft 
drive adapter assembly (28) us ing retaining ring (36). 

Step 3. Attach time delay check pawl helical 
spring (37) and time delay feed pawl helical spring 
(30) to their respective posts on time delay mounting 
base plate (2 2). 

Step 4. Attach feed mechanism and motor stop 
assembly (28) to printer helical gear (2 , figure 5-70, 
Appendix) using two screws (29, figure 5-69, Appen
dix) and two lock washers (24). 

ab. FRONT FRAME ASSEMBLY. 
(1)  REAR SIDE ASSEMBLY. 
Step 1 .  Insert straight pin (54 ,  figure 5 - 8 7 ,  Ap

pendix) into front frame assembly (56 ) ;  attach line 
feed shift lever (4 9) to straight pin (54) ; secure with 
retaining ring (50). 

Step 2. Insert rotary cable adjustment screw 
(55) through top bracket of front frame assembly 
(56) ; then through top half of rotary cable adjustment 
bracket (5 2) , nylon lock block (51 ) ,  the bottom half 
of rotary cable adjustment bracket (52) , and the 
bottom half of the bracket on front frame assembly 
(56). 

Step 3. Secure rotary cable adjustment screw 
(55) in rotary cable adjustment bracket (5 2 )  with re
taining ring (53). 

Step 4. Insert letters figures cam follower stroke 
adjustment screw (48) approximately halfway into 
bracket of front frame assembly (56). 

Step 5. Insert lateral transfer pulley assembly 
(22) into front frame assembly (56) and secure with 
ring (5 7). 

Step 6. Insert shaft (43) through front frame as
sembly (56) ; install spacer (42) , chain pulley assem
bly (41 ) ,  and spac er (40) as shaft (43) is advanced 
through the front frame. 

Step 7. Pass shaft (43) through the tab on front 
frame assembly (56);  install link (39) and then secure 
shaft (43)  with retaining ring (38). 

Step 8. Install number 5 lateral stroke adjustment 
screw (36) ,  nut (31 ) ,  and sleeve spacer (35) in square 
tab on front frame assembly (56) . 

ORIGINAL 
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Step 9. Install remaining four rotary and lateral 
stroke adjustment screws (36) and nuts (3 1)  on front 
frame asse mbly (56). 

Step 10. Install automatic chain takeup actuator 
adjustment s etscrew (28) and nut (29) into chain ad
justment slide bracket (25). 

Step 1 1 .  Attach chain adjustment slide bracket 
(25) to front frame assembly (56) us ing screw (27) 
and lock washer (26). 

Step 1 2. Press carriage pulley assembly (9) into 
carriage (5). 

Step 13. Insert carriage pulley rod (4) through 
front frame assembly (56 ) ;  place carriage (5) over 
carriage pulley rod (4) and then secure 

·
with carriage 

clip (6) , sleeve spacer (7) ,  and retaining ring (8) .  
Step 14.  Align holes in carriage pin locks (3) 

with hole in carriage pulley rod (4) by compress ing 
carriage pin lock (3) around carriage pulley rod (4) ;  
then install nu mber 1 carriage pin (2) through car
riage pin lock (3) and carriage pulley rod (4) . 

Step 1 5 .  Repeat steps 1 2  through 14 for number 
3 and 5 carriage pins (2). 

Step 1 6 .  Install number 2 and 4 carriage pins (1 
and 1) as desc ribed in steps 1 2  through 1 4. 

Step 17.  See insert on figure 5 - 87 (Appendix). 
Place carriage pin number 2 stop (AN/TGC - 1 4(V) 
only ) ,  c ompression spring, and compression spring 
retainer on carriage pin number 2; secure with re
taining ring. 

Step 18. Insert printer keyboard idler gear stud 
(17) into printer keyboard i dler gear (1 6) .  

Step 1 9. Insert screw (14) through the printer 
keyboard idler gear (16) , standoff gear support (17) , 
and front frame assembly (56 ) ;  secure with nut (31) 
(see insert). 

Step 20 . Attach automatic chain takeup pawl (33) 
to front frame assembly (5 6);  secure with retaining 
ring (34). 

Step 21 . Attach lateral transfer pulley chain (1 9) 
to lateral transfer pulley (22) using spac ers (23) , pin 
(21 ) ,  and retaining ring (18).  

Step 22. Feed lateral transfer pulley chain (1 9) 
through carr iages (5) and attach to automatic chain 
takeup adjustment stud (58) , using pin (20) and re
taining ring (18). 

Step 23. Attach automatic chain takeup feed pawl 
(44) to automatic chain takeup actuator lever (46) 
using retaining ring (34). 

Step 24. Ins ert automatic chain takeup adjust
ment stud (58) through its mounting hole in front 
frame ass embly (56 ) ;  place automatic chain takeup 
actuator lever (46) over automatic chain takeup 
adjust ment stud (58) ; secure with left-hand threaded 
automatic chain takeup ratchet (45).  

Step 25.  Attach spring (37) to link (39) and auto
matic chain takeup actuator lever (46) .  

Step 2 6 .  Attach spring (47) to automatic chain 
takeup pawl (33) and automatic chain takeup feed 
pawl (44). 

(2) FRONT SIDE ASSEMBLY. 

NOTE 

The cable and belt pulley bear ings are 
pressed into the pulleys at the factory and 
the entire pulley assembly should be re
placed if defec tive. 

ORIGINAL 

Step 1 .  Slide three sleeve spacers (2, figure 
5 - 80 ,  Appendix) , three pulley assemblies (3) , and 
three sleeve spacers (2) on the posts on the front 
frame and pin (22) ; secure with three retaining 
rings (1 ) .  

Step 2 .  Insert pin (22) into the front frame and 
secure with nut (49). 

Step 3.  Slide two sleeve spac ers (2) , two lateral 
control belt pulley assemblies (46) , and two sleeve 
spacers (2) onto two p ins on the front frame; secure 
with two retaining rings (1 ) .  

Step 4. Press letters figures carriage pulley 
bearing (4) into letters figures carriage pulley (5) ;  
push 1etters figures carriage pulley assembly (3) 
into letters figures pulley carriage (25). 

Step 5.  Ins ert letters figures pulley carriage rod 
(24) through letters figures pulley carriage (25). 

Step 6.  Slide spring clip (26) and sleeve spacer 
(27 ) onto letters f igures carriage pulley rod (24) ; 
secure the entire assembly with retaining ring (28). 

Step 7. Insert the drilled head of letters figures 
pulley car riage rod (24) through the correct hole in 
the front frame ; slide straight pin (29) thr ough the 
tabs of the riveted casting asse mbly mounted on the 
front frame and letters figures pulley carriage rod 
(24). 

Step 8.  Install two retaining rings (23) on straight 
pin (29). 

Step 9 .  Press return cable pulley bearing (4) into 
return cable pulley (5). 

Step 10. Slide sleeve spacer (2) , return cable 
pulley ass embly (3) , and sleeve spacer (2) onto pin 
of return cable pulley bracket (21 ) ;  secure the entire 
assembly with r etaining ring (1 ) .  

Step 1 1 .  Attach return cable pulley bracket as
sembly (21)  or (on AN/TGC - 1 4 (V) only) pulley 
mounting bracket to front frame using screw (20). 

Step 1 2. Attach two frame clamp pads (34) and 
two frame clamp screws (33) to two frame clamps 
(32). 

Step 1 3 .  Attach two frame clamp assemblies (32) 
to the front frame using two clamp p ivots (35) and 
two retaining rings (31).  

Step 14. Attach pr int hammer ac tuator link guide 
bracket (6) to the front frame using screw (7) .  

Step 1 5. Slide print hammer release (9) and 
washer (57) over print hammer release shaft (8) .  

Step 1 6 .  Insert print hammer release shaft (8) 
into front frame ; secure with flat washer (55) and 
self - locking nut (54) . 

Step 1 7 .  Attach print hammer release stop lever 
(1 1)  to the front frame using sc rew (1 0 ) .  

Step 1 8 .  Attach two printer electrical chassis 
locators (52) to the front frame using lock nuts (13).  

NOTE 

Step 1 9  through step 26 apply to AN/TGC -
1 4 (V) only. See insert on figure 5 - 80 
(Appendix) . 

Step 1 9. Place figures H code bar on the code bar 
support, the riveted bracket located on left s ide of 
front frame, and the pulley mounting bracket. 

Step 20. Slide code bar guide , c o mpression 
spring , and compressio n  spring retainer onto guide 
pin; secure with a retaining ring. 
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Step 21.  Insert guide pin through figures H code 
bar and code bar support; screw the guide pin into 
the front frame. 

Step 22. Attach washer and clamp plate to the 
front frame using screw. 

Step 23. Attach actuator stud and lock washer to 
the front frame. 

Step 24. Place actuator spring over actuator 
s tud, engaging the end of the spring in the hole in 
the front frame. 

Step 25. Engage the top end of actuator spring 
with the hole in figures H code bar actuator ;  place 
the figures H code bar actuator on actuator stud and 
secure with retaining ring. 

Step 26. Attach code bar spring to figures H code 
bar and to tab on r iveted bracket on left side of front 
frame. 

Step 27 . Align left-hand guide cover (1 6) with 
riveted bracket on front frame and r ight-hand guide 
cover (1 9) with return cable pulley bracket (21)  or 
(AN/TGC- 1 4 (V) only) pulley mounting bracket. 

Step 28. Secure left-hand and right-hand guide 
covers (16 and 19)  with two screws (15).  

Step 29. Attach line feed shift (39) to line feed 
shift arm (40) with retaining ring (41 ). 

Step 30. Attach line feed spac ing shift bracket 
(38) to line feed shift arm (40) ; secure with washer 
(44) and ring (45). 

Step 31 .  Install shift lever adjustment screw (37) 
in line feed spacing shift bracket (38) .  

Step 32 .  Secure line feed spacing arm assembly 
(consists of 37 , 38 , 40 , 41 , 44, and 45) to the front 
frame us ing three screws (42) and lock washers (1 ) .  

Step 33.  Attach print lever and character advance 
lever shaft support bracket assembly (51)  to the front 
frame using lock washers (1 7 )  and screws (1 8). 

ac . FUNCTION SLIDE ASSEMBLY. 
Step 1. Attach lateral control function slide (73 ,  

figure 5-86, Appendix) t o  support (74) using two 
spacers (69) clips (70 ) ,  screws (7 2) , and lock 
washers (71) .  

Step 2 .  Attach rotary function slide (73) to sup
port (7 4) using two spacers (69 ) ,  clips (70) , lock 
washers (71 ) ,  and screws (72). 

CAUTION 

Make certain that spacers (67) are installed 
under the function slide assembly; otherwise 
the function slides will bind and the unit will 
not function properly. 

Step 3. Pos ition function slide assembly and three 
spacers (67) on front frame ; secure with three screws 
(68) by pass ing them through the front frame from the 
rear to the front. Refer to (1 2 ,  figure 5- 94, Appendix) 
for relative location of parts. 

Step 4. Install print lever and character advance 
lever shaft support bracket assembly (51 ,  figure 5-80 ,  
Appendix) on the front frame;  secure with four screws 
(18) and lock washer (17) .  

ad. STRIP ASSEMBLY. 
(1) LATERAL CONTROL BE LT STRIP 

ASSEMBLY. 
Step 1. Install lateral control belt pulley assembly 

(76, figure 5-86 , Appendix) in fork (81 ) ;  secure with 
pin (80) and retaining ring (79). 
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Step 2. Insert slack takeup slide (84) into lateral 
control strip (81).  

Step 3. Slide slack takeup spring (82) onto shaft 
of fork (81 ) ;  then pass the shaft through lateral con
trol strip (83) and screw into s lack takeup slide (84). 

Step 4. Engage the tab of lateral control chain 
takeup lever (86) in the slot of link (85). 

Step 5 .  Insert screw (89) through lock washer 
(88 ) , lateral control chain takeup eccentric (87) ,  
lateral control chain takeup lever (86),  and link (85 ) ;  
secure the entire assembly by  threading screw (89) 
into detent link (97), 

Step 6. Engage the tab on detent link (97) with the 
fourth tooth from the right side of link (85 ) ;  turn 
lateral control chain takeup eccentric (87) so that the 
heavY portion faces down (bottom). 

Step 7. Attach lateral c ontrol chain takeup lever 
(86) to lateral c ontrol strip (83) using pin (98) and 
retaining ring (86) .  

Step 8. Attach lateral c ontrol chain (91 )  to  link 
(85) by inserting pin (90) through one s ide of lateral 
control chain (9 1) , spacer (95 ) ,  link (85) ,  spacer 
(95) , and other side of chain; then secure with re
taining ring (96). 

· 

Step 9. Attach the loose end of lateral control 
chain (91 )  to lateral transfer pulley (22 , figure 
5-87 ,  Appendix) using pin (92 ,  figure 5-86,  Appen
dix) , spacers (93) , and retaining ring (94). 

Step 10. Position lateral control strip (83) over 
post of lateral c ontrol function slide (75) ;  secure 
with retaining ring (60). 

Step 1 1 .  Attach safety spring (99) to pin in lateral 
control strip (83) and post of lateral control function 
slide (75). 

(2) ROTARY CABLE STRIP ASSEMBLY. 
Step 1. Place rotary cable pulley assembly (62 ,  

figure 5-86,  Appendix) in rotary strip (59) ; s ecure 
with pin (65) and retaining ring (61) .  

Step 2.  Attach rotary chain (54) to rotary strip 
(59) using pin (56) , spacer (55) and retaining ring 
(57 ) .  

Step 3 .  Place rotary strip (59) over center post 
of rotary function slide (73) ; secure with retaining 
ring (60). 

Step 4. Attach safety spring (58) to post of rotary 
strip (59) and center post of rotary function slide (73). 

Step 5. Feed the rotary chain through number 1 
and number 2 carriage pulleys as shown in figure 
4-19  (Appendix) .  

Step 6.  Attach rotary chain adjustment stud (51 , 
figure 5-86,  Appendix) to rotary chain (54) us ing pin 
(52) and retaining ring (53). 

Step 7. Insert rotary chain adjustment stud (34 , 
figure 5-97 ,  Appendix) through the unthreaded hole 
in the upper tab of the casting on the front frame ; 
secure the stud with nut (50 , figure 5-86, Appendix). 

Step 8. Press spring bar (107) onto the front 
frame. 

· 

ae. FUNCTION BACKSTOP ASSEMBLY. 
Step 1. Place line feed sensing finger lever (10 ,  

figure 5-86,  Appendix) o n  the pin on left side of line 
feed clutch release arm (1 1 ) ;  secure with retaining 
ring (8) .  

Step 2.  Place offline line feed sensing finger 
lever (13) on the pin on right side of line feed clutch 
release arm (1 1 ) ;  secure with retaining ring (8) .  

ORIGINAL 
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Step 3. Assemble remaining function clutch re
lease arms (1 5 ,  1 7 ,  18, 2 1 , 30, and 32) as described 
in steps 1 and 2. 

Step 4. Align the keyway of function clutch release 
shaft (33) with the key of function clutch release and 
backstop frame assembly (35) when installing func 
tion clutch release shaft (33) in function clutch re
lease and backstop frame assembly (3 5 ) ;  slide func 
tion clutch release shaft (33) into left side of function 
clutch release and backstop frame ass embly (3 5 ) ,  
spacer (9) , line feed clutch release arm (1 1 ) ,  figures 
clutch release arm (15) ,  spacer (9) , bell advance 
supp ression arm (1 7 ) ,  spacer (9) , letters clutch re
lease arm (1 8) , carriage return clutch release arm 
(21 ) ,  spacer (9) , and then the right side of function 
clutch release and backstop frame assembly (35) .  

Step 5 .  Install spacer (9) ,  space arm (32 ) ,  
spacer (9 ) ,  and blank advance supp ression arm (30) 
on function clutch release shaft (33) . 

Step 6. Install retaining rings (34) in their re
spective grooves in function clutch release shaft (3 3). 

Step 7. Install five function advance prevent 
adjustment screws (25) in nylon locking plate (26) 
and advance prevent bail carriage return bar (28). 

Step 8. Position advanc e prevent bail carri� 
return bar (28 ) so that its arms are in contact with 
the ends of function clutch release shaft (33); insert 
advanc e prevent bail carriage return bar shaft (29) 
through function clutch release shaft (33). 

Step 9. Secure advance prevent bail carriage re
turn bar shaft (29) by installing and tightening clamp 
(2) and clamp setscrew (1) on advance prevent bail 
carriage return bar (28) ; check that advance prevent 
bail carriage return bar shaft (29) is flush with both 
ends of advance prevent bail carriage return bar (28). 

Step 10. Insert function clutch release arm stop 
shaft (36) into function clutch release and backstop 
frame assembly (35) ; secure with retaining rings 
(37). 

Step 1 1 .  Slide print prevent rod lever shaft as
sembly (48) through function clutch release arm stop 
shaft (36) ; secure with retaining ring (39). 

Step 1 2. Slide left-hand print prevent rod actu
ator arm (49) onto left side of print prevent rod lever 
shaft assembly (48) and temporarily secure with print 
prevent rod actuator arm screw (41 ).  

Step 1 3. Slide right-hand print prevent rod actu
ator arm (40) onto right side of print prevent rod 
lever shaft (48) and temporarily secure with print 
prevent rod actuator arm screw (4 1).  

Step 14. Install seven print prevent adj ustment 
screws (46) through print prevent rod (42) and lock 
strip (45). 

Step 1 5. Attach print prevent rod (42) to left-hand 
and right-hand print prevent rod actuator arms (49) 
and (40) using screw (44) and flat washer (43). 

Step 16.  Slide clamp (2) onto function backstop 
(3) ; install function backstop eccentric bushing (4) 
into function backstop (3) ;  install and tighten clamp 
setscrew (1). 

Step 17.  Repeat step 1 6  for remaining function 
backstops (3) , making certain that the carriage re
turn backstop eccentric bushing is installed exactly 
as shown in figure 5-86 (Appendix). 

Step 1 8. See insert on figure 5- 86 (Appendix). In
stall clamp setscrew (AN/TGC - 1 4 (V) only) in clamp; in
stall clamp assembly on figures H code bar return stop. 
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Step 1 9 . Install sleeve spacer (AN/TGC - 1 4 (V) 
only) in figures H code bar return stop; clamp in 
position by tightening clamp setscrew. 

Step 20. Ins ert function backstop shaft (7) through 
function clutch release and backstop frame assembly 
(3) , line feed backstop (5) , sleeve spacer (35),  
letters figures backstop (3) , and carriage return 
backstop (3) ; secure function backstop shaft (7) by 
installing retaining ring (6). 

Step 2 1 .  Grasp entire function backstop assembly 
and align the function sensing finger levers with 
their respective slots in function slide support (74) , 
position function clutch release and backstop frame 
assembly (35) against the front frame and secure 
with three sc rews (45). 

Step 22. Attach three function backstop springs 
(22) to function backstops (3) and pins of function 
clutch release and backstop frame assembly (33) . 

Step 23. Attach print prevent rod actuator arm 
bias spring (38) to right- hand print ptevent rod 
actuator arm (40) and spring post on right side of 
function clutch release and backstop frame assembly 
(35). 

Step 24. Attach function clutch release arm re
turn helical springs (22) between blank advance sup
p ression arm (30) and space arm (32) and their re.:.. 
spective posts on spring bar (107 ) .  

Step 25. Attach function clutch release arm re
turn helical springs (22) between clutch release arms 
(1 1 ,  1 5 ,  1 7 ,  1 8 ,  and 21) and their respective posts 
on spring bar (1 07 ). 

Step 26. Attach function sensing finger lever 
helical spring (1 2) to blank sensing finger lever (31 )  
and blank advance suppression arm (30). 

Step 27. Attach function sensing finger lever 
helical spring (12) to function sensing finger lever 
(1 4) and space arm (3 2) . 

Step 28. Attach function sensing finger lever 
helical spring (1 2) to line feed sensing finger lever 
(10) and line feed clutch release arm (1 1 ). 

Step 29. Attach function sensing finger lever 
helical spring (1 2) to off line feed sensing finger 
lever (13) and line feed clutch release arm (1 1) .  

Step 30 . Attach function sens ing finger lever 
helical spring (1 2) to function sensing finger lever 
(1 4) and figures c lutch release arm (15). 

Step 31 . Attach function sensing finger lever 
helical spring (1 2) to bell actuator sensing finger 
lever (1 6) and bell advance suppression arm (17).  

Step 32. Attach function sensing finger lever 
helical spring (1 2) to function sensing finger lever 
(14) and letters clutch release arm (18). 

Step 33. Attach off line letters sens ing finger 
lever spring (23) to off line letters sensing finger 
lever (19) and letters clutch release arm (18). 

Step 34. Attach function sensing finger lever 
helical spring (1 2) to off line carriage return sensing 
finger lever (20) and carriage return clutch release 
arm (21) .  

Step 35.  Attach function sensing finger lever 
helical spring (1 2) to carriage return sensing finger 
lever (10) and carriage return clutch release arm 
(21 ).  

Step 36. Slide function sensing finger lever stop 
strip (108) between the springs and the function 
sensing finger levers , with the flat edge against 
the printer frame. 
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Step 37.  Install nut (102) on print prevent stop 
adjustment s et screw (103) and install setscrew in 
off line func tion slide assembly (105).  

Step 38.  Install off line function return helical 
spr ings (104) between off line function slide assem
bly (105) and the tabs on fou r function levers. 

Step 39. Attach bell lever assembly (1 06) on off 
line funct ion slide as sembly .(105) and secure with 
retaining ring (96) ; insert bell actuator connecting 
rod (24) into bell advanc e suppres sion arm (1 7) and 
bell lever assembly (106) ; attach function clutch re
lease arm return helical spring (22) to end of bell 
actuator connecting rod (24) and spring bar (107 ) .  

Step 40. Position off line function slide assembly 
(105) on the front frame; align the holes of the func 
tion sensing finger lever stop strip and the off line 
function slide with the front frame ; secure the entire 
assembly with four sc rews (50 , figure 5-80,  Appendix). 

af. ADVANC E DRUM ASS EMBLY AND INSTALLA
TION. 

Step 1. Install internal retaining ring (1 0 ,  figure 
5 - 8 5 ,  Appendix) in advance drum (1 1) .  

Step 2.  Press ball bearing (9) into rear of ad
vance drum (1 1) .  

Step 3. Install spacer (1 5) and bearing (9)  in ad
vance drum (1 1).  

Step 4. Slide advanc e drum assembly onto shaft 
on advance drum bracket (8) ; secure with grip ring 
(16).  

Step 5. Press two dowel pins (1) into rotary pul
ley shim (2) so that they are flush with the right side 
of the rotary pulley shim. 

Step 6. Slide spacer (3) onto shaft of rotary pulley 
shim (2). 

Step 7.  Slide one spacer (3) and rotary cable 
pulley as sembly (4) onto shaft of rotary pulley shim 
(2). 

Step 8. Install another spacer (3) and s ecure the 
entire assembly with grip ring (7). 

Step 9. Loosely install three cable clamps (1 2} 
on advance drum (1 1 )  using lock washers (1 3) and 
cable clamp screws (1 4) .  

Step 10.  Align the mounting hole i n  check pawl 
guide bracket (91)  with the pins of rotary cable pulley 
shim assembly (2) and advanc e drum bracket (8) ; 
attach check pawl guide bracket (9 1 ) ,  rotary cable 
pulley shim assembly (2) , and advance dru m as sem
bly (10) to the holes in the front frame using screws 
(30 , figure 5 - 80 ,  Appendix). 

ag. FRONT FRAME AND MAIN SHAFT 
ASSEMBLY. 

Step 1. Rest rear frame assembly (9 , figure 
5-94,  Appendix) on its back plate,  insuring that the 
main shaft is still properly located in the three 
bearing cutouts. 

Step 2. Position front frame assembly (1 1 )  over 
the main shaft and rear frame so that the top of front 
frame engages the rear frame first. 
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CAUTION 

In the next step , insure that the line feed pawl 
is properly aligned and engaged with its re
spective slot in the front frame and that the 
function sensing f inger levers are behind the 
automatic carriage return and line feed bail 
actuator. 

Step 3. Engage all the type posit ioning cam fol 
lowers with their respective carriage pulleys ;  then 
slowly apply pressure toward the back plate and en
gage the bottom row of type pos ition ing cam follow
ers with their respective c arriage pulleys. 

CAUTION 

In the next step, if for any reason front and 
rear frames do not fit together properly , 
check the following before proceeding. 

(1) Range adjustment assembly (5, f igure 5-70,  
Appendix) must be between the two pins on front 
frame (56 ,  figure 5-87,  Appendix). 

(2) All type positioning cam followers and the 
letters figures carriage pulley arm mu st be engaged 
with their respective carriage pulleys. 

(3) Line feed pawl must not be jammed under 
front frame. 

(4) Function sensing finger levers must be behind 
the automatic carriage return and line feed bail ac 
tuator. 

(5} Insure that there is no other interference be 
tween any of the parts on either frame. 

Step 4. Pres s  front and rear frames together, 
insuring that the corner of advanc e drum bracket 
(7 , figure 5 - 8 5 ,  Appendix) does not engage first 
character adjustment screw (34, figure 5 - 77 ,  
App endix). 

Step 5. Engage and tighten six frame clamps 
(three on bottom and three on top). 

Step 6. For AN/TGC - 1 4,A(V) , attach secondary 
number 3 cam follower spring (24, figure 5 - 87 ,  Ap 
pendix} between the post on rear of front frame as
sembly (56) and the post on secondary number 3 cam 
follower (37, figure 5 - 7 8 ,  Appendix) . For AN/TGC-
1 4 (V) , attach the spring between the post on the cam 
follower and the hole in ribbon feed mounting base 
plate (36, figure 5 - 8 8 ,  Appendix}. 

ah. TAKE UP BRAC KET ASSEMBLY AND 
INSTALLATION .  

Step 1 .  Install ring (8 , figure 5 - 8 4 ,  Appendix) in 
takeup drum (7). 

Step 2. Press inside bearing (5) into takeup dru m 
(7) . 

Step 3. Install carriage return, spiral spring (9) 
in takeup dru m (7) ,  engaging the hook of the carriage 
return spiral spring with the slot in the takeup drum 
as shown in figure 5 - 84 (Appendix) ; loosely install 
lateral control belt clamp (3) u sing screw (1 ) and 
lock washer (2). 

Step 4. Slide takeup drum shaft (10) into the take
up drum assembly. 

Step 5. Slide spac er (6) into takeup drum (7) . 
Step 6. Press outside bear ing (5) into takeup 

drum (7) and secure shaft with retaining ring (4). 
Step 7. Engage carriage return spring mounting 

cup (1 1 )  with carriage return spiral spring (9) ; 
secure with carriage return spring holder (1 2). 

Step 8.  Slide takeup drum shaft (10) through the 
mounting hole in takeup drum bracket asse mbly (24) 
and engage the two tabs of carriage return spring 
mounting cup (1 1) with the appropriate holes in take 
up drum bracket assembly (24) ; apply light tension 
to the carriage return spiral spring to prevent it 
from disengaging the carriage return spring mounting 
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cup by aligning the hole in the takeup drum with the 
hole in the bracket and securing it with a pin. 

Step 9.  Secure the takeup drum assembly with 
lock washer (25 )  and nut (26). 

Step 10. Slide spacer (35) , belt pulley as sembly 
(16) , and spacer (1 9)  onto left-hand pulley bracket 
(48) ;  secure with ring (20). 

Step 1 1 .  Install spacer (1 9) , cable pulley assem
bly (49) , and spacer (1 9)  onto takeup drum bracket 
assembly (24); secure with ring (20). 

Step 1 2. Attach left-hand belt pulley bracket (48) 
to takeup drum bracket assembly (24) using two 
screws (52). 

Step 1 3. Install belt pulley assembly (1 6) on 
takeup arm (1 5) ; secure with spacer (1 9) and grip 
r ing (20). 

Step 14. Attach takeup arm (1 5) onto takeup drum 
bracket assembly (24) us ing flat washer (1 4) and 
r ing (1 3). 

Step 1 5 . Install lateral tension helical spring 
(23) on post of takeup drum bracket assembly (24) 
and pin of takeup arm (1 5 ) ;  secure w ith flat washers 
(22) and retaining rings (21 ) .  

NOTE 

Steps 16 through 18 pertain to AN/TGC- 1 4A (V) 
only; steps 1 9  and 20 pertain to AN/TGC- 1 4 (V) 
only. 

Step 16 .  Insert range dial (55) into takeup drum 
bracket assembly (24) , range finder lock helical 
spring (29) , and conical range finder slide lock (28) ;  
install range finder knob (56) into range dial (55) ;  
press groove pin (27) through conical range finder 
slide lock (28) and into range finder knob (56) .  

Step 17 .  Insert range finder lock lever shaft (30) 
through range finder lock lever bracket (33) ,  range 
finder lock lever (31 ) ,  and range finder lock lever 
spring (32) ; secure with retaining ring (34). 

Step 1 8. Install range finder lock lever assembly 
(31 )  on takeup drum bracket assembly (24) with screw 
(54) and flat washer (53). 

Step 1 9. See AN/TGC- 1 4 (V) insert on figure 5-84 
(Appendix). Insert the range pinion into the range 
finder lock helical spring and takeup drum bracket 
assembly; install spacer and range pinion dial; press 
range pinion dial pin into range pinion. 

Step 20 . Install range pinion lock knob in clamp 
of takeup drum bracket assembly. 

Step 21. Preload takeup drum by turning it 
counterclockwise two to three complete turns. Insert 
a screw or some s im ilar object into the hole in the 
takeup drum and the front frame to prevent the take
up drum from u nwinding. 

ai. PRINT LEVER SHAFT INSTALLATION. 
Step 1 .  Install bearing (42,  figure 5-84 ,  Appendix) 

into print lever shaft (43). 
Step 2. Install two felt washers  (45) on print 

lever shaft assembly (43) and slide them to the ex
treme left side of the print lever shaft assembly . 

Step 3. Install print prevent arm clamping screw 
(46) in print prevent arm (36) , print cam follower 
clamping screw (47) in print cam follower (37 ) ,  and 
print spring arm clamping screw (46) in print spring 
arm (39). 
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NOTE 

In the next step, slide print spring arm 
and clamping screw (46 and 3 9) ,  print cam 
follower assembly (37 ),  and print prevent 
arm assembly (43) onto print lever shaft 
assembly (41 )  as it is installed in front 
frame. 

Step 4. Install print lever shaft assembly (43) 
through hole in left side of front frame (figure 5-80 ,  
Appendix). 

Step 5. Attach print helical spring yoke link 
(1 1 ,  figure 5-79 ,  Appendix) to print spring arm 
(39 , figure 5-84 , Appendix) using print spring yoke 
pivot stud (40) ;  secure with retaining r ing (38) or , 
on some equipment , nylon washer and cotter pin. 

Step 6. Install retaining rings (44) in their 
appropriate grooves on print lever shaft assembly 
(43). 

Step 7. Attach takeup drum and linkage as sem
bly (figure 5-84, Appendix) to front frame (figure 
5-80, Appendix) using two screws (53, figure 5-80, 
Appendix) and two screws (1 2). 

·· 

aj. FUNCTION SHAFT AND RIGHT- HAND SEC
TION ASSEMBLY AND INSTALLATION. 

Step 1 .  Oil felt strip (36 ,  figure 5-85 ,  Appendix) 
and then install it on charac ter advance lever shaft 

, assembly (52). 
Step 2. Partially install character advance lever 

shaft assembly (52) through the hole in the right 
side of front frame (figure 5-80 , Appendix). 

Step 3. Instal� code bar actuator clamp screw 
(56, figure 5-85,  Appendix) into code bar actuator 
clamp (56) .  

Step 4.  Install lifter arm clamping screw (59) 
into lifter arm (58) .  

Step 5. Install two compression springs (88) in 
the recess of function lever (6 1 ) ;  then place function 
bar (87 )  over the ends of compression springs (88) 
and engage the slots of function bar (87) with the 
tabs of function lever (61 ). 

CAUTION 

In the next step, depress function bar (87 )  
prior to  turning special screws (86). If 
the screws are turned without first disen
gaging function bar (87) ,  the locking feature 
will be destroyed. 

Step 6. Install special screws (86) in function 
lever (61 )  by compressing the function bar and com
pression springs and then turning the special screws 
clockwise until there is 1/4-inch clearance between 
the function bar and the function lever. 

Step 7.  Install function cam follower clamping 
screw (90) into function cam follower (89). 

Step 8. Engage lifter arm spring (60) with the 
holes in function lever (61 )  and lifter arm assembly 
(58) .  

Step 9. Install spacer (54) , spacer (55 ) ,  code bar 
actuator clamp assembly (56) , lifter arm spring (60) ,  
function lever (61 ) ,  and function cam follower (89) 
on character advance lever shaft assembly (53) as it 
is installed in front frame assembly (56 , figure 
5-80 , Appendix). 
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Step 10 .  Install clamp setsc rew (23 .  figure 5-85 .  
Appendix) in  clamp (22). 

Step 1 1 .  Slide bounce prevent lever eccentric 
bushing (2 1) into bounce prevent lever (24) ; then in 
stall the clamp assembly on the bounce prevent lever 
and lightly clamp. 

Step 1 2 . Install carriage return cam follower 
clamping screw (17)  in carriage return cam follower 
(18).  

Step 1 3. Install retaining ring (1 9 ) ,  shown to the 
right of bounce prevent lever (24) , on carriage re
turn shaft assembly (26). 

Step 1 4. Slide bounce prevent lever (24) and felt 
washer (20) onto carriage return shaft assembly (26) ;  
then slide shaft partially through front frame assem
bly (56, figure 5- 80, Appendix). 

Step 1 5 . Install carriage return cam follower 
assembly (1 8 ,  figure 5-85 ,  Appendix) on carriage 
return shaft assembly (26) as it is slid through front 
frame. 

Step 1 6. Engage the left side of carriage return 
shaft assembly (26) with the hole in advance prevent 
bail carriage return bar shaft (29 , figure 5-86 , Ap
pendix) ; then engage the pin of carriage return cam 
follower (18 ,  figure 5-85,  Appendix) with the hole in 
advance prevent bail carriage return bar (28 , figure 
5-86,  Appendix). 

Step 17. Install retaining ring (1 9 ,  figure 5-85, 
Appendix) on carriage return shaft assembly (26).  

Step 18.  Attach bounce prevent lever spring (25) 
to bounce prevent lever (24) and advance dru m 
bracket (8). 

Step 1 9. Install felt strip (34) and felt strip clip 
(35) on lever of character advance lever shaft assem
bly (53) ;  then cr imp felt strip clip (35). 

Step 20. Slide spacer (77 ) , rotary cable pulley 
assembly (78) ,  and spacer (77) onto pin of rotary 
cable pulley shaft assembly (80) ; secure with grip 
r ing (76). 

Step 21 . Slide spacer (79) , lateral c ontrol belt 
pulley assembly (82) , and spacer (77 )  onto pin of 
lateral control belt pulley bracket (83) ; secure with 
grip ring (76). 

Step 22. Attach rotary cable pulley shaft ass em
bly (79),  spacer bracket (81 ) ,  and lateral control 
belt pulley bracket (83) on the r ight s ide of front 
frame assembly (56, f igure 5-80 ,  Appendix) , using 
advance suppression latch mounting stud (74,  figure 
5-85,  Appendix) and screw (36, f igure 5-80 ,  Appendix). 

Step 23. Install felt washers (73 ,  figure 5-85 ,  
Appendix) , advance suppression latch (72) , and ad
vance suppression latch eccentric bushing (71 )  on 
advance suppression latch mounting stud (74) ;  secure 
with · screw . (70). 

Step 24. Install check pawl eccentric stud (63) on 
check pawl (64) using lock washer (65)  and nut (66). 

Step 25. Install spacer (69 ) ,  check pawl assem
bly (64) , and check pawl eccentric bushing (61 )  on 
front frame assembly (56, figure 5-87 , Appendix); 
secure with screw (70 , figure 5-85,  Appendix). 

Step 26. Install nut (49) on rotary detent pawl 
adjustment screw (48) ; then install screw (48) in 
rotary detent pawl (50) so that the screw protrudes 
1/16 inch. 

Step 27. Install washer (51 ) ,  rotary detent pawl 
(50) ,  felt washer (47) ,  rotary detent pawl actuator 
arm (46) , and rotary detent pawl eccentric bushing 
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(45) on front frame assembly (56 , figure 5-87 , Ap
pendix) ; secure with screw (44 , figure 5-85 ,  Appendix). 

Step 28" Install character advance pawl (33) and 
character advance pawl eccentric bushing (32) on 
lever of character advance lever shaft assembly (53) 
using screw (31) .  

Step 29 .  Attach character advanc e pawl spring 
(36) to lever of character advance lever shaft assem
bly (53) and character advance pawl (33). 

Step 30. Attach rotary detent pawl spring (5 2) to 
lever of character advance lever shaft assembly (53) 
and rotary detent pawl (50). 

Step 31. Install index link (43) on rotary detent 
pawl actuator arm (46) and lever of character ad
vance lever shaft assembly (5 3); secure with retain
ing rings (42 and 42) .  

Step 32 .  Install shim (38) , advance prevent lever 
(30) ,  felt washer (40) on character advance lever 
shaft assembly (53); secure with retaining ring (41 ) .  

Step 33. Attach check pawl spring (6 2) to post o n  
check pawl assembly (64) and t o  advance suppression 
latch (7 2). 

Step 34. Attach advanc e prevent lever spring 
(27) to advance prevent lever (39) and to lever of 
carriage return shaft assembly (26). 

Step 35. Install spacer (28) and check pawl link 
(30) on lever of carriage return shaft assembly (26) ;  
secure with retaining ring (29) and check that check 
pawl link (30) is  engaged with check pawl (64) .  

Step 36.  Install lateral control belt (93) , return 
cable (92) , and print hammer cable (94) in this se
quence as instructed in paragraph 5-4c (5) and 5-4c 
(6). The rotary cable will be installed later. 

Step 37 . Fasten function helical spring yoke link 
assembly (1 1 ,  f igure 5-79, AppendiX) to function 
lever (61 ,  figure 5-85 ,  Appendix) using function 
spring yoke pivot stud {84) ; secure with retaining 
ring {85) or , on some equipment, nylon washer and 
cotter pin. 

ak. PAPER FEED ASSEMBLY AND 
INSTALLATION. 

Step 1. For AN/TGC- 1 4A(V) only, install paper 
feed tooth sprockets (3, figure 5-83 ,  Appendix) into 
paper feed rubber roll (2). 

Step 2. Install paper feed rubber roll (2) into 
paper feed guide (4); secure by installing two ball 
bearings (7 and 7) on the end shafts of paper feed 
rubber roll (2). 

Step 3. Install washer (8) on the left side of paper 
feed rubber roll (2) and secure with grip r ing (3). 

Step 4. Install screw (1) in paper feed rubber 
roll (2). 

Step 5. Install lock washer (8) and paper feed 
detent and ratchet (10) on the r ight s ide of paper 
feed rubber roll (2); secure by pressing in ratchet 
roll pin (9). 

Step 6. Install detent roller (1 3) on paper feed 
detent arm (1 4) ; secure with retaining ring (6). 

Step 7. Slide paper feed detent arm (1 4) and 
detent roller (1 3) onto shaft of paper feed guide (4) ;  
secure with retaining ring (6) .  

Step 8. Attach paper feed detent spring {5) to 
paper feed guide (4) and paper feed detent arm (1 4). 

Step 9. Attach left-hand and right-hand pressure 
roll ac tuator arms {36 and 17 )  to paper feed guide 
(4) by inserting pressure roll pivot shaft {37) through 
left-hand and right-hand pressure roll actuator arms 
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(36 and 1 7 )  and then through the tabs on paper feed 
guide (4). 

Step 10. Secure pressure roll pivot shaft (37) 
with retaining rings (6). 

Step 1 1 .  Slide pressure roll shaft (1 5) through the 
hole in left-hand pressure roll ac tuator arm (36 ) ,  
through pressure roll (1 6),  and through the hole in 
right-hand pressure roll actuator arm (1 7); secure 
with retaining rings (6). 

NOTE 

In the next step, install pad spring (2 1),  
paper pressure release lever pivot clamp 
(27 ) ,  pressure release cams (23) ,  and pad 
spring (21) on paper feed pressure release 
shaft (19) as it is slid through the tabs of 
pressure pad (20) and paper feed guide (4). 
Insert paper feed stop arm (32) on left end 
of paper feed pressure release shaft (1 9) , 
and anti-turn nut (31 )  and screw (33) in 
paper feed stop arm (3 2). 

Step 1 2. Position pressure pad (20) against paper 
feed guide (4) ;  secure by s liding paper feed pressure 
release shaft (1 9) through the tabs of paper feed 
guide (4) and pressure pad (20). 

Step 1 3. Secure paper feed pressure release 
shaft (19) with four retaining rings (6). 

Step 14.  Install two pressure release cam set
screws (24) into pressure release cams (23); tighten 
pressure release cams (23) on their respective flats 
of paper feed pressure release shaft (1 9). 

Step 1 5 . Install screw (26) in paper pressure re 
lease lever pivot c lamp (27).  

Step 1 6 .  Attach paper pressure release lever 
(28) to paper pressure release lever pivot clamp 
(27) ;  s ecure with retaining ring (30). 

Step 17. Attach paper pressure release lever 
spring (29) to paper feed pressure release shaft (1 9) 
and paper pressure release lever (28). 

Step 18. Attach two pressure roll springs (18) to 
left-hand and right -hand pressure roll actuator arms 
(36) and (17) and to posts of paper feed guide (4). 

Step 1 9 .  Place paper feed assembly i n  position on 
front frame assembly (56, figure 5-87 , Appendix) and 
s ecure with two sc rews (10, figure 5 -80, Appendix) 
and paper gu ide retaining pins (1 4). 

Step 20. Install paper feed knob (34, figure 5-83,  
Appendix) and secure with screw (1) .  

al. PRINT CYLINDER SHAFT ASSEMBLY AND 
INSTALLATION. 

Step 1 .  Place print c ylinder (21 , figure 5 - 8 2 ,  
Appendix) and washer (22) o n  print cylinder shaft (20). 

Step 2. Press bearing (24) into right-hand bearing 
retainer (23). 

Step 3. Slide bearing and right-hand bearing re
tainer assembly and sleeve spacer (25) onto the right 
side of print cylinder shaft (20). 

Step 4. Place machine key (26) into the keyway of 
print c ylinder shaft (20). 

Step 5. Install index wheel (27 ) over the key on 
print c ylinder shaft (20) insuring that the red dot 
(figure 5-82,  Appendix) in the index wheel is aligned 
between the type strip containing the letter E and the 
type strip containing the letter L. 
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Step 6. Slide sleeve spacer (28) onto print cylinder 
shaft (20);  secure with special nut (29). 

Step 7. Slide threading flange (19),  left-hand 
bearing retainer (1 8) ,  and bearing (17) on print 
cylinder shaft (20). 

Step 8. Insert rotary motion spring housing nylon 
washer (1 4) into rotary motion spring retainer (32). 

Step 9. Install rotary motion spring (1 3) into 
rotary motion spring retainer (32) by inserting outer 
end of the spring into the retainer slot and gradually 
winding the spring counterclockwise into the retainer. 
Refer to figure 5- 100 (Appendix) for the correct 
method of installing rotary motion spring (13, figure 
5 - 8 2 ,  Appendix). 

Step 10. Slide retainer assembly onto print 
cylinder shaft (20),  insuring that the tab on rotary 
motion spring (13) is engaged with the slot in print 
cylinder shaft (20). 

Step 1 1 .  Install rotary motion spring r etaining 
washer (1 1 )  and rotary motion spring retaining nylon 
washer (1 2); secure with grip ring (10). 

Step 1 2. Place print cylinder shaft (20) in position 
on front frame assembly (56, figure 5-87,  Appendix) ; 
secure with screw (30 , f igure 5-82,  Appendix) and 
lock washer (31 )  on the right s ide and with screws 
(1 5 )  and lock washers (16) on the left side. 

am. PRINT C YLINDER YOKE SHAFT ASSEMBLY 
AND INSTALLATION. 

Step 1. Attach nylon lockstrip (3 , figure 5 -8 2 ,  
Appendix) t o  print cylinder yoke (8) using screw (2). 

Step 2. Install belt c lamp (4) and belt c lamp wedge 
(5) in print cylinder yoke (8) ;  temporarily tighten with 
screw (2). 

Step 3. Position print cylinder yoke (8) over print 
cylinder (21) and secure by sliding print cylinder 
yoke shaft (1 ) through front frame assembly (56 , 
figure 5-80, Appendix),  through the hole in the top 
of print cylinder yoke (8 , figure 5-82,  Appendix) , 
and then through the other side of the front frame. 
Refer to figure 5 - 9 4  (Appendix) for relative location 
of parts. 

Step 4. Secure print cylinder yoke shaft (1 , figure 
5-82,  Appendix) with two retaining rings (9). 

an. PRINT HAMMER SHAFT ASSEMBLY AND 
INSTALLAT ION. 

Step 1. Place print hammer (45 ,  figure 5-82,  
Appendix) on print hammer shaft (44) ; fit print ham
mer cap (57 ) on print hammer (46) using three s crews 
(58) and lock washers (34). 

NOTE 

Insure that print hammer (45) can be easily 
slid from one end of the print hammer shaft 
to the other without binding. 

Step 2. Install pr int hammer face pad (46) on 
print hammer (45) using print hammer fac e pad 
c lamp screw (47 ) ;  temporarily tighten screw (47 ). 

Step 3. Install print hammer cable clamp (48) on 
print hammer (45) using print hammer cable clamp 
screw (49) and lock washer (34). 

Step 4. Install right-hand vibrator arm (50), 
screw (41 ) ,  lock washer (4 2), washer (56) ,  and lock 
nut (55); temporarily tighten lock nut (5 5). 
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Step 5. Install sc rew (53) in print hammer shaft 
stop (52) ; slide print ham mer shaft stop (5 2) onto 
print hammer shaft (44) and temporarily tighten 
screw (53). 

Step 6. Install left-hand vibrator arm (43) on 
print hammer shaft (44) using screw (4 1 ) ,  lock wash
er (42) , washer (56) , and lock nut (5 5 } ;  temporarily 
tighten lock nut (5 5). 

Step 7. Install screw (6 1) in print hammer actu
ator link lever (60) ; temporarily fasten print hammer 
actuator link lever (60) to print hammer shaft (44). 

Step 8. Attach print hammer actuator link (40) to 
print hammer actuator link lever (60) and secure with 
retaining ring (62) ;  attach felt washer {38) to print 
hammer actuator link lever {60) and secure with grip 
ring (37} .  

Step 9.  Install one felt washer (54) on each end 
of print hammer shaft (44). Plac e left-hand 
and right-hand bearings (35 and 35) on their 
respective ends of print hammer shaft (44) ;  
position print hammer shaft assembly (44) in 
front frame assembly (56, figure 5 -80, Appendix) 
as shown in figure 5-94 (Appendix). 

Step 10. Secure the print hammer shaft assembly 
in the front frame using four screws (33,  f igure 5-82 ,  
Appendix) and lock washers (34). 

Step 1 1 .  Attach print hammer return spring (54) 
to print hammer shaft stop (5 2) and spring post on 
front frame. 

Step 1 2. Attach pr int ha mmer actuator link heli
cal spring (39) to print hammer actuator link (40) and 
spring post on front frame. 

ao. FRONT PLATE ASSEMBLY AND 
INSTALLATION. 

Step 1. Attach right-hand r ibbon guide bracket 
(8 , figure 5-81 , Appendix) to front plate asse mbly 
(22) using screws (10) and flat washers (9) . 

Step 2. Install retaining ring (6) , ribbon guide 
roller (7) ,  and retaining ring (6) on right-hand 
ribbon guide bracket (8). 

Step 3. Install left-hand ribbon guide bracket 
(28) on front plate assembly (22) using screws (10) 
and flat washers (9). 

Step 4. Install retaining ring (6) ,  ribbon guide 
roller (7) ,  and retaining ring (6) on left-hand ribbon 
guide bracket (28). 

Step 5. For AN/ TGC - 1 4 (V) , install right-hand 
ribbon vibrator guide assembly (27) on front plate 
assembly (22) using ribbon vibrator pivot shaft (26) , 
retaining rings (23) , and felt washers (24). For AN/ 
TGC- 1 4A(V) , install r ight-hand ribbon vibrator guide 
assembly (27) using spring clip. See insert onfigure 
5 -8 1  (Appendix) . 

Step 6. For AN/TGC - 1 4 (V) , install left-hand 
ribbon vibrator guide assembly (25) on front plate 
assembly (22) using r ibbon vibrator pivot shaft (26), 
retaining rings (23) ,  and felt washers (24) . For 
AN/TGC- 1 4A(V) , install left-hand ribbon vibrator 
guide assembly (25)  using spring clip. See insert 
on figure 5-81  (Appendix). 

Step 7.  Install torsion spring (1 3) into end of line 
bell lever (15) ;  attach end of l ine bracket and shaft 
assembly (1 1 )  to end of line bell lever (1 5) using re
taining ring (14).  

Step 8. Install end of line bracket assembly (17)  
on front plate assembly (22) ; secure with two 
screws (1 6). 
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Step 9. Connect wire link (1 8) between end of line 
bell lever assembly (1 1 )  and end of line bell lever 
( 1 5 ) :  install end of line bell lever assembly (1 1 )  onto 
post on front plate asse mbly (22) and secure with 
retainilig ring (1 2). 

Step 10.  Ins tall bell (20) on post of front plate 
assembly (22); secure with screw (10) and lock 
washer (1 9). · 

Step 1 1 . Install front plate assembly (22, figure 
5-8 1 ,  Appendix) , securing it to the front frame (1 1 ,  
f igure 5-94 ,  Appendix) with two screws (10) and 
washers (9) . 

Step 1 2. Engage left and r ight hand ribbon vibra
tor guide assemblies (25 and 27. figure 5-81 , Appen
dix) with the left and right hand vibrator arms (43 
and 50 , figure 5-82,  Appendix) . 

ap. RIBBON FEED TOP PLATE ASSEMBLY. 
Step 1. Install two gu ide pin spac ers (29, figure 

5- 88, Appendix) on the appropriate posts of ribbon 
feed mounting base plate (36). 

Step 2. Position ribbon reversing sliding plate 
(64) on post of ribbon feed mounting base plate (36) ;  
fasten with two washers (28) and two screws (27 ) .  

Step 3. Position clutch shaft worm gear assem
bly (68) on post of ribbon feed mounting base plate 
(36) .  

Step 4. Install washer (70) and ribbon feed clutch 
(71 )  on clutch shaft worm gear (68) . 

Step 5. Install four clutch rollers (7 2) in ribbon 
feed clutch (7 1 ) .  

Step 6 .  Install left-hand tension control brake 
arm (25) over the appropriate post of ribbon feed 
mounting base plate (36).  . 

Step 7 .  Press bearing (1 1)  into left-hand inter
mediate drive gear (24). 

Step a: Install washer (1 3) , left-hand intermedi
ate drive gear assembly (24 ) , left-hand reversing 
cam follower (10) , sleeve spacer (23) , left-hand 
ribbon feed clutch stop (21 ) ,  and sleeve spacer (20) .  

Step 9 .  Install clamp setscrew (16)  in clamp (1 7) .  
Step 10 ,  Slide clamp (1 7) onto ribbon feed back

stop (18). 
Step 1 1 .  Install right-hand tension control brake 

arm (14) , washer shim (1 3) , r ight-hand intermediate 
drive gear assembly (1 2) , r ight-hand reversing cam 
follower (10) , sleeve spacer (9) , and r ight-hand rib
bon feed c lutch stop (8) ;  secure with retaining ring (7). 

Step 1 2. Attach clutch stop helical spring (6) to 
left-hand and right-hand ribbon feed clutch stops (21 
and 8) . 

Step 13. Install r ibbon feed backstop (1 8) , sleeve 
spacer (1 5) ,  brace plate (1 ) ,  and ribbon feed backstop 
eccentric (3) ;  secure with retaining r ings (4 , 2, and 5). 

Step 14. Attach ribbon feed backstop helical spring 
(19) to ribbon feed backstop (1 8) and brace plate (1 ) .  

Step 1 5. Attach reversing cam follower spring 
(22) to left- and right-hand reversing cam followers 
(10 and 10).  

Step 1 6. Press ribbon feed idler gear bearing 
(59) into ribbon feed idler gear (60). 

Step 17 .  Install ribbon feed idler gear assembly 
(58) and spacer (61 ) ;  secure with retaining ring (7) .  

Step 1 8. Attach tension control brake arm spring 
(26) to left-hand and right-hand tension control brake 
arms (25 and 1 4).  

Step 1 9. Insert one end of left-hand wire link (63} 
into left-hand ribbon feed clutch stop (21) .  
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Step 20. Insert the other end of left-hand wire link 
(63) into left-hand ribbon reversing sensing arm (62) ; 
s ecure left-hand ribbon reversing sensing arm (62) 
to the post on ribbon feed mounting base plate (36) 
with retaining ring (7) .  

Step 21.  Insert one end of right-hand wire link 
(38) into right-hand ribbon feed clutch stop (8). 

Step 22. Insert the other end of right-hand wire 
link (38) into right-hand ribbon reversing sensing 
arm (37) ;  secure right-hand ribbon reversing sens 
ing arm (37) to the post on ribbon feed mounting base 
plate (36) with r etaining ring (7). 

Step 23. Press ribbon roller bushings (32) into 
ribbon rollers (33) ;  repeat this step for total of four 
assemblies. 

Step 24. Install four ribbon roller assemblies 
(31 )  on their respective posts of ribbon feed mounting 
base plate (36) ; secure with retaining rings (30) . 

Step 25. Install ribbon feed worm (44) on ribbon 
feed wor m  shaft (46) ; secure by pressing in roll pin 
(45). 

Step 26. Press bearing (40) into right-hand 
bearing block (41 ) .  

Step 27 .  Slide thrust washer (43) and right-hand 
bearing block assembly (39) onto ribbon feed worm 
shaft (46) ; install retaining ring (47) on ribbon feed 
wor m  shaft (46). 

Step 28. Press bearing (50) into left-hand bear
ing block (49) .  

Step 29.  Slide left-hand bearing block assembly 
(48) onto ribbon feed worm shaft (46).  

NOTE 

On models not equipped with ribbon feed slip 
clutch assembly (consisting of items 42 ,  48, 
49 ,  50,  52,  53 ,  54,  55,  56, and 57) , omit 
steps 30 through 32. Install the setscrew in 
the r ibbon feed drive gear , slide the gear 
onto r ibbon feed wor m  shaft (46) , and tighten 
the setscrew. 

Step 30. Install felt washers (51 ) on ribbon feed 
worm shaft (46).  

Step 31.  Install key washer (54) , ribbon feed slip 
clutch gear (55) , key washer (54) , washer spring 
(56) ,  and key washer (54) on ribbon feed slip clutch 
hub (53) ; secure with retaining ring (57) .  

Step 32 .  Install ribbon feed slip clutch assembly 
on ribbon feed worm shaft (46) ; secure with ribbon 
feed slip clutch hub socket screw (5 2). 

Step 33. Install the r ibbon feed worm shaft as
sembly on ribbon feed mounting base plate (36) ;  secure 
with four screws (42). Insure that the ribbon feed 
worm shaft rotates freely after the bearing blocks 
have been secured. 

Step 34. Attach two spool clips (67) to ribbon 
spool drive gears (65 ) ;  install ribbon spool drive 
gears (65) on posts on ribbon reversing sliding plate 
(64) and secure with retaining rings (66).  

NOTE 

Steps 35 and 36 pertain to AN/TGC- 1 4A (V) 
only; proceed to step 37 for AN/TGC - 1 4 (V). 

Step 35. Attach bounce prevent lever guide (35) to 
ribbon feed mounting base plate (36) using two screws (34). 
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Step 36. Attach ribbon feed top plate assembly to 
printer assembly by inserting rear of ribbon feed 
mounting base plate (36) into ribbon feed base spring 
c lips (8 and 30, figure 5-79 ,  Appendix) on rear 
frame and aligning slotted holes of ribbon feed 
mounting base plate (36 , figure 5-88 ,  Appendix) 
over two screws (1 5, figure 5 - 80 ,  Appendix) ; secure 
r ibbon feed top plate assembly (29, figure 5-81 , 
Appendix) by moving lock clips to the left engaging 
screws (1 5 ,  figure 5 - 80 ,  Appendix). 

Step 37. For AN/TGC- 14 (V) , attach the ribbon 
feed top plate assembly to printer assembly with 
five screws and washers. 

aq. KEYBOARD ASSEMBLY. 
Step 1. Check for the presence of threaded insert 

(14 , figure 5 -89, sheet 2, Appendix) in left bottom 
frame (78) and threaded insert (14) in r ight frame (30). 

Step 2. Position front support (31 )  against left 
bottom frame (78) ;  align spring pin (75) and secure 
with screws (1 8) and lock washers (17). 

Step 3. Align spring pins (75) with their respec 
tive holes in front support (31 )  and right frame (30) ;  
secure with screws (18)  and lock washers (17). 

Step 4. Assemble key lever leaf spring (16) , key 
lever leaf spring mounting strip (1 5) , and rear support 
(20) ;  secure with screws (18) and lock washer (17). 

Step 5. Attach rear support (20) to frames (30 
and 78) using screws (1 8) and lock washers (1 7). 

Step 6. See insert on figure 5-89, sheet 3 
(Appendix). Attach spring bar (AN/ TGC - 1 4 (V) only) 
to left bottom frame (78 ,  figure 5-89 ,  sheet 2 ,  
Appendix) using screws and lock washers. 

Step 7. Attach code bar guide (69) to frames 
(78 and 30) using screws (70) and lock washers (71) .  

Step 8. Assemble pulsing finger and prevent 
lever assembly (19) as shown on sheet 1 of figure 
5 -89 (Appendix). 

Step 9. Attach pulsing finger and prevent lever 
assembly (10) to left bottom frame (78 ,  figure 5 -89,  
sheet 2,  Appendix} using screw (37 , figure 5 - 89 ,  
sheet 1 ,  Appendix) , lock washer (3) , shaft clamp (9) , 
and pulsing finger adjustment shim (8). 

NOTE 

Keyboard code bar prevent lever (1 9) 
passes through the opening in front sup
port (31 , f igure 5 -89, sheet 2, Appendix).  
Check freedom of motion by allowing the 
unit to move back and forth by its own 
weight. 

Step 10. Attach helical springs (1 4 and 1 6 ,  figure 
5 -89,  sheet 1 ,  Appendix) between the fingers and 
spring bar portion of code pulsing contact assembly 
(41 ,  figure 5 -89 ,  sheet 3, Appendix). For AN/TGC-
1 4A (V) , see insert on figure 5-89,  sheet 2 (Appendix) 
and attach helical springs (14 and 1 6 ,  figure 5-89, 
sheet 1 ,  Appendix) between fingers and spring bar, 

Step 1 1 .  Attach master pulsing contact assembly 
(40, figure 5-89 , sheet 3, Appendix) loosely to left 
bottom frame (78, figure 5-89 ,  sheet 2, Appendix) 
using two screws (39, f igure 5-89,  sheet 3 ,  Appendix) 
and lock washers (38) center and tighten master 
pulsing contact assembly (40 , figure 5-89,  sheet 3 ,  
Appendix) as described in paragraph 5-4e (27) steps 
8 through 10. 
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Step 1 2. Insert straight pin (29, figure 5 - 89 ,  
sheet 2 ,  Appendix) into right frame (30). 

Step 1 3. Insert bail support shaft (7 3) into left 
bottom frame (78). 

Step 1 4. Install felt washer (74) and ring (72) on 
bail support shaft (73) from the inboard side of right 
frame (30). 

Step 1 5 .  Insert clutch release bail (1 2) through 
left bottom frame (78) and engage with straight pin 
(29) and bail support shaft (7 3).  

Step 1 6 .  Insert cam follower clutch release ec 
c entric (6) through felt washer (74) , cam follower 
c lutch release (8) , and clutch release bail (1 2); 
secure with flat washer (9) and nut (10). 

Step 1 7. Attach clutch release helical spring (1 1 )  
to cam follower clutch release (8) and clutch release 
finger (48 , figure 5 - 8 9 ,  sheet 3,  Appendix). 

Step 18. Install ring (7 2 ,  figure 5 -89, sheet 2, 
Appendix) on bail support shaft (73) from the outboard 
side of left bottom frame (78). Secure cam follower 
clutch release (8) over cam on clutch assembly (26 , 
figure 5-89, sheet 3, Appendix) ; insure that clutch 
release bail (1 2,  figure 5 - 89, sheet 2, Appendix) is 
free to rotate. 

Step 19.  Ins ert repeat key shaft bushing (46 , 
figure 5-89, sheet 3, Appendix) into left bottom 
frame (78 ,  figure 5-89,  sheet 2, Appendix). 

Step 20. Insert repeat key shaft (76) through 
frames (78) and (30 ) ; secure with grip rings (45 , 
figure 5-89,  sheet 3, Appendix) and retaining ring 
(77). 

Step 21. Install c lutch release finger (48 , figure 
5 - 89,  sheet 3, Appendix) and felt washer (47) on re
peat key shaft (76 ,  figure 5 - 8 9 ,  sheet 2 ,  Appendix). 

Step 2 2. Install repeat key ac tuator arm (50, fig 
u r e  5 - 8 9 ,  sheet 3, Appendix) o n  repeat key shaft 
(76, figure 5 - 8 9 ,  sheet 2, Appendix) ; secure with 
rep eat key actuator arm sc rew (49, figure 5 - 8 9 ,  
sheet 3 ,  Appendix) and rep eat key actuator arm 
nutplate (51 ) .  

Step 2 3 .  Assemble backstop eccentric shaft (9) , 
clutch backstop assembly (10) , and retaining ring 
(1 1 ) ;  then insert assembly through left top frame (5 2). 

Step 24. Secure with backstop eccentric shaft 
setscrew (1 7). 

Step 25. Attach backstop spring (8) to clutch back
stop assembly (10) , and retaining ring (18,  figure 
5-89,  sheet 1 ,  Appendix).  

Step 26.  Insert code bars (1 through 5 ,  figure 
5-89, sheet 2, Appendix) in their respective slots in 
code bar guide (69). 

Step 27. Install top right code bar guide (26) 
against top right frame (30).  

Step 28. Align top right code bar guide (26) with 
code bars; then secure with screws (18) and lock 
washers (17). 

Step 29. Engage keyboard code bar prevent lever 
(19,  figure 5-89,  sheet 1 ,  Appendix) with slots in 
code bars (1 through 5,  figure 5 - 89 ,  sheet 2,  Appen
dix) ; insert repeat key assembly (32) through front 
support (31). 

Step 30. Install flat washer (42 ,  figure 5-89,  
sheet 3, Appendix) and repeat key lever clamp (23, 
figure 5-89, sheet 2, Appendix) onto repeat key 
shaft (76). 

Step 3 1 .  Secure repeat key lever (3 2) to repeat 
key lever clamp (23) using screws (27). 
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Step 3 2 . Secure repeat key lever clamp (23) to 
repeat key shaft (76) with screw (22) and clamp nut 
plate (24) . 

Step 33. Attach repeat key lever helical spring 
(21 ) to repeat key assembly (32) and to pin on right 
frame (30). 

Step 34. Check repeat key lever (32) for freedom 
of motion. 

Step 35.  Install clutch assembly (29 , figure 5-89,  
sheet 3 ,  App endix) on keyboard drive shaft (26) and 
secure with c lutch assembly setscrew (34) ; install 
clutching rollers (30) into c lutch assembly (29). 

Step 36. Install keyboard drive gear (31 ) ,  sleeve 
spacer (32) , and bearing (33) on keyboard drive 
shaft (26). 

Step 37. Attach master pulsing cam (23) to start 
stop cam bushing (24) using screws (22) ; insert 
start pulse eccentric (35) into master pulsing cam 
(23) . 

Step 38. Install bearings (21 )  into start stop cam 
bushing (24) ; slide pulsing cam assembly (25) onto 
start stop cam bushing (24) . 

Step 39. Slide start stop cam bushing (24) , sle�ve 
spacer (20) , and bearing (1 9) onto keyboard drive 
shaft (26) . 

Step 40. Place keyboard cam shaft assembly 
(consists of items 1 9 - 35) into left bottom frame 
(78 ,  figure 5 - 89 , sheet 2 ,  Appendix) . 

Step 41 . Secure code pulsing contact assembly 
(41 , figure 5 - 8 9 ,  sheet 3, Appendix) to left bottom 
frame (7 8 ,  figure 5-89,  sheet 2, Appendix) using 
two screws (44, figure 5-89,  sheet 3, Appendix) , 
lock washers (43),  and flat washers (42) ; then secure 
slip connector contact assembly (37) to code pulsing 
contact assembly (41 )  us ing two screws (36) and 
lock washers (6). For AN/TGC- 1 4 (V) , refer to 
insert on figure 5 -89, sheet 2 (Appendix) and secure 
s lip connector contact assembly to left bottom frame 
(78 ,  figure 5-89,  sheet 2, Appendix) us ing two screws 
(44, figure 5-89,  sheet 3, Appendix) , lock washers 
(43) and flat washers (42). 

Step 42. Secure left top frame (5 2) to left bottom 
frame (78 ,  figure 5 - 89, sheet 2, Appendix) using 
screws (2, figure 5-89,  sheet 3, Appendix) and lock 
washers (1). 

Step 43. Install keyboard cover pad (56 ,  figure 
5 -89,  sheet 1 ,  Appendix) in keyboard cover (57 ) ,  in
stall keyboard lock bar (1) over frames (78 and 30 , 
figure 5-89,  sheet 2, Appendix). 

Step 44. Install left-hand and right- hand keyboard 
rails (2 and 7 ,  figu re 5 - 89 ,  sheet 1 ,  Appendix) , 
secure with screws (5 , 4 and 6) and lock washers 
(3 and 3). 

NOTE 

Keyboard lock bars (1 ) is secured by 
rails (2 and 7) .  

Step 45.  Install keyboard lock bar helical spring 
(58) by attaching to keyboard lock bar (1)  and top left 
code bar guide (7 , figu re 5 - 89,  sheet 3 ,  Appendix). 

Step 46. Install wear pad (46, figure 5-89,  sheet 1 ,  
Appendix) by inserting its arms through the outermost 
slots in rear support (20, figure 5-89,  sheet 2, Appendix), 

Step 47. Install key lever dust seals (68) over 
each key lever to be installed 
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Step 48. Press key tops on their appropriate key 
levers as shown on sheet 2 of Figure 5 - 89 (Appendix). 

Step 49. Install space bar (45 ,  figure 5 - 8 9 ,  sheet 
1 ,  Appendix) through outermost slots in front support 
{31 , figure 5 - 89 , sheet 2, Appendix) and r ear sup
port (20). 

NOTE 

The arms of the spac e bar pass through the 
same slots used for wear pad. 

Step 50. Secu r e  keys by ins talling key retaining 
strip (1 9) using sc rews (18) and lock washers (1 7). 

Step 5 1 .  Assemble items (3 , 48, 50 and 51 , fig
ure 5 - 89 ,  sheet 1 ,  Appendix) on switch bracket (49) ; 
attach switch bracket (49) to frame assembly (78 ,  
figure 5 - 89 , sheet 2 ,  Appendix) u sing screws (39 ,  
figure 5 - 89 ,  sheet 1 ,  Appendix) and lock washers (3). 

Step 5 2. Refer to the keyboard wiring diagram 
(figur e  5 - 1 1 2 , Appendix) and solder all electrical 
connections. 

Step 5 3 .  Install front key gu ide (38, figure 5 - 89 ,  
sheet 1 ,  Appendix) t o  front support (31 , figure 5 - 89 , 
sheet 2 ,  Appendix) with two screws (39 , figure 5-89,  
sheet 1 ,  Appendix ) .  

Step 5 4 .  Install keyboard cover (57 , figure 5 - 89 , 
sheet 1 ,  App endix) and secure to front support (31 , 
figure 5 - 8 9 ,  sheet 2, Appendix) with sc rews (39, 
figure 5 - 8 9 ,  sheet 1 ,  Appendix). 

Step 55. Attach space bar safety guard cover 
(4 1 )  to front support (31 , figure 5 - 8 9 ,  sheet 2, Ap
pendix) and keyboard cover (57 , figu re 5 - 8 9 ,  sheet 1 ,  
Appendix) using four screws (39). 

Step 56. Attach right side cover (25 ,  figure 5 - 8 9 ,  
sheet 2 ,  Appe ndix) to right frame (30) with sc rews 
(1 8) and lock washers (1 7). 

ar . E LECTRICAL CHASSIS ASSEMBLY. 
Step 1. Replace three lamps (5 2 ,  figure 5 - 90 ,  

Appendix) by pressing i n  and turning clockwise.  
Step 2.  Replace patch cord assemblies (4 5 ,  46,  

and 47).  
Step 3. Insert paper support shaft assembly (3) 

through paper supply roll (2); place brake drum (1 ) 
on the end of paper support shaft assembly (3) and 
turn clockwise until tight. 

Step 4, Raise the two paper support and brake 
drum assembly lock levers and install paper supply 
roll (2) and paper support and brake drum assembly 
(consisting of part numbers 1 through 5) in the elec 
trical chassis;  secure by pulling the two paper sup
port and brake drum assembly lock levers down. 

Step 5. Assemble the remaining parts of chassis 
assembly (33) using figure 5 - 90 (Appendix) as a 
guide. 

as . LINE SENSOR ASSEMBLY. 
Step 1. Install diode (1 1 ,  figure 5 - 9 1 , Appendix) 

on bracket (14) using the mounting screw and asso
c iated parts ; connect wiring according to the wiring 
diagram (figure 5 - 1 0 5 ,  Appendix).  

Step 2. Connect wiring to line sensor connector 
(1 5) according to the wiring diagram (figu r e  5 - 1 0 5 ,  
Appendix) ; install the connector o n  bracket (1 4, fig
ure 5-91 , Appendix) us ing two sc r ews (4) and two 
nuts (1 2) . 
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Step 3. Connect wiring to selector receptacle 
(1 7 )  according to the wiring diagram (figure 5- 1 1 0 ,  
Appendix) : install the r ec eptacle o n  bracket (1 4 ,  
figure 5 - 9 1 , Appendix) using its mounting hardware. 

Step 4. Install transfor mer (1 3) on bracket (1 4) using 
four screws (4) and four nu ts (1 2); connect wir ing accord
ing to the wir ing diagram (figure 5 - 1 10 ,  Appendix). 

Step 5. Iristall high- low range strip (22) on board 
(16) us ing sc rew (24) and lock washer (23). 

Step 6. Connect wiring to board assembly (1 6) 
accor ding to the wiring diagram (figure 5 - 1 10 ,  Ap
pendix);  install the board assembly on bracket (1 4,  
figure 5-91 , Appendix) using four sc rews (4) and 
four flat washe r s  (5). 

Step 7 .  Connect wiring to board assembly (1 0) 
according to the wiring diagram (figure 5 - 1 1 0 ,  Ap 
pendix) ; install the board assembly on bracket (1 4 ,  
figure 5-91 , Appendix) using three screws (4) and 
three flat washe rs (5) .  

Step 8 .  Install holder clip (2) and selector cable 
c lip (1 ) on cover (1 8) us ing two sc r ews (1 9). 

Step 9. Install cover (1 8) on bracket (1 4) using 
three screws (4). 

at. SIGNAL LINE POWER SUPPL Y"ASSEMBL Y. 
Step 1 .  Connect wiring to s ignal line powe r sup

ply connector (1 4, figure 5- 92, Appendix) according 
to the wiring diagram (figure 5 - 1 1 1 ,  Appendix) ; in
stall the connector on bracket (1 3 ,  figure 5 - 9 2, Ap
pendix) using two screws (9) and two nuts (1 1 ) .  

Step 2. Install transformer (1 2) on bracket (1 3) 
using four screws (9) and four nuts (1 1 ) ;  connect 
wiring according to the wiring diagram (figure 5 - 1 1 1 ,  
Appendix) . 

Step 3. Connect wiring to board assembly (1 0) 
according to the wiring diagram (figure 5 - 1 1 1 ,  Ap 
pendix); install the board assembly on bracket (1 3 ,  
figure 5 - 9 2, Appendix) using three screws (9) and 
thr ee washers (8). 

Step 4. Install holder clip (2) and motor cable 
c lip (1) on cover (1 6) using two sc rews (1 5).  

Step 5.  Install cover (1 6) on bracket (1 3) using 
two screws (9). 

au . SERVICE CABLE ASSEMBLY. 
Step 1. Install sleeve bushing (1 3 ,  figu r e  5 - 9 3 , 

Appendix) on elec tric cable (1 2) and cord (5). 
Step 2. Attach electric cable (1 2) and cord (5) to 

junction box (4) using sleeve bushings (1 3). 
Step 3. Install adapter (6) on cord (5). 
Step 4. Install white binding post (8) on junc tion 

box (4) us ing flat washer (1 6). 
Step 5 .  Install two black binding posts (1 0) and 

two red binding posts (9) on junc tion box (4). 
Step 6. Install two push -type binding posts (7) on

· 

junction box (4) .  
Step 7. Connect wiring, capac itors (1 4) and 

splicers (1 5) ac cording to the wiring diagram (figure 
5 - 1 1 3 ,  Appendix). 

Step 8. Install cover (1 ) on junction box (4) using 
four screws (2) and four lock washers (3). 

5 - 5 .  RE FERENCE DATA. 

a. SEATING TORQUE VALUES. - Refer to the 
following list for the recommended s eating torque 
for stainless steel cap screws. 
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TM-033 1 5 - 1 5  AN/TGC - 1 4 (V) AND AN/TGC- 14A{V) 
MAINTENANCE 

Screw Size 

2 - 5 6  
3-48 
4-40 
5 -40 
6 - 3 2  
8 - 3 2  

1 0 - 3 2  
1/4 - 20 

Torque 
{inch-pounds) 

3. 8 
5. 7 
8 . 0 

1 2. 0 
1 5 . 0 
28. 0 
45. 0 
95. 0 

To prevent permanent damage to the screws , do 
not exceed the above values.  When the screws are 
installed into lightly threaded holes , individual 
judgment is necessary to determine the exact amount 
of force to use so as not to strip the threads, 
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b. T ENSION VALUES. - Refer to table 5 - 1 0  (Ap
pendix) for the tension values of the spr ings in the 
equ ipment. 

5 - 6 .  OVERALL SCHEMATIC AND WIRING 
DIAGRAMS. 

Refer to Appendix figure 5- 106 {sheets 1 and 2) 
for the overall schematic diagram and to Appendix 
figures 5- 108 and 5 - 1 10 through 5 - 1 1 4  for the wiring 
diagrams for Teletypewriter Set AN/ TGC - 1 4 {V) . 
For Teletypewr iter Set AN/TGC- 14A (V) , refer to 
Appendix figure 5 - 107 {sheets 1 and 2) for the over
all schematic diagram and to Appendix figures 5- 1 0 9  
and 5 - 1 10 through 5 - 1 1 4 for the wiring diagrams . 
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