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ADDENDUM
to
T.M. 03315-15
for

TT-298A and B/UG TELEPRINTERS and TT-299A and B/UG TELETYPEWRITERS

The information contained in the attached addendum is intended to supplement the information
contained in T.M. 03315-15 for Teletypewriter Sets AN/TGC-14(V) and AN/TGC-14A(V) by
incorporating the information necessary for relatively inexperienced maintenance personnel
to adequately maintain all TT-298 and TT-299 series equipment manufactured under Contracts
NObsr 87611, NObsr 89451, and NOm 72994. In addition to the information contained in
Table Al-1, a listing of the serial numbers assigned to each of the teletypewriters on the
following pages can also be used to differentiate between the various equipments.

When using this addendum, first read the description of the TT-298 and T'T-299 series units in
an effort to become familiar with the various differences between them and the equipments
described in the technical manual. The previously mentioned comparison chart which follows
immediately after the descriptive material, also points out the various differences and will be
very useful in determining similarities at a glance.

This addendum is sectionalized to correspond with the sections in the existing manual. Section
Al-General Information, corresponds to Section 1already in the manual. Section A2-Installation
Information, corresponds to Section 2 etc.

The parts list, which comprises Section 6 of this addendum, is in no way correlated to the
exploded views in the maintenance section (Section 5), This list is complete in itself and can,
if necessary, be removed from the remainder of the addendum.
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SECTION A1l

DESCRIPTION

Al-1 GENERAL INFORMATION
Al-2 IDENTIFYING CHARACTERISTICS

Al-3 For ease of description, the equipment dis-
cussed in this addendum will be divided into three
discrete groups; one for each of the contracts under
which the TT-298 and TT-299 series equipments have
been manufactured. Each of the equipments is identi-
fied with the contract by Bureau of Ships and MITE
Corporation serial numbers in order to preclude all
possible equipment identification errors.

Al-4 BASIC DIFFERENCES BETWEEN TT-298
and TT-299 SERIES EQUIPMENT., The TT-298 and
TT-299 series units within any one of the before
mentioned contract groups are identical in circuitry,
size, and mechanics with one exception; the keyboard
cavity of the TT-298 series units has been sealed off,
rendering theunit suitable for receive only operation.
The TT-298 and TT-299, less keyboard.

Al-5 DIFFERENCES BETWEEN UNITS MANU -
FACTURED UNDER EACH OF THE CONTRACTS.
Table Al-1 lists all of the units manufactured under
Contracts NObsr 87611, NObsr 89451, and NOm 72994,
The identifying characteristics of the units manufac-
tured within these three groupsare cited in Table A1-2,
Each of the characteristics not identified with an as~
teric in Table Al-2 is discussed in full in the follow-
ing paragraphs.

Al-6 LINE FEED ON CARRIAGE RETURN. A
special mechanism has been incorporated into Groups
2 and 3 (refer to Table Al-1) units the purpose of
which is to cause automatic and simultaneous actuation
of the line feed mechanism, upon actuation of the
carriage return mechanism. Procedures for adjust-
ing and/or disabling this mechanism are contained in
the adjustment section of this addendum.

Al-17 KEYBOARD INTERLOCK. A mechanism in-
corporated into Groups 2 and 3 units (refer to Table
Al-1), mechanically prevents transmission of intell-
igence after depression of a key or inadvertant or in-
tentional depression of any other keys without first
releasing the interlock solenoid with an externally
generated synchronous pulse. Theoryand maintenance
procedures for this mechanism are contained in the
appropriate sections of this addendum.

Al-8 SIGNAL CODE. Refer to Table Al-2.

Al-9 FUSE COMPLEMENT. The fuse complements
of the A and B series units are completely different.
In addition to the A series units utilizing Belling and
Lee (L754) fuses and the B series units utilizing
Bussman (FMO1), the fuse designations themselves

are also different as noted in the following chart:

Des?g::tion TT-299A/UG TT-299B/UG
F-1 5 amps 5 amps
F-2 1 amp 1 amp
F-3 . 500 amp . 500 amp
F-4 .25 amp Spare

Al-10 FRONT COVER REFLECTOR. The front

cover has a hinged reflector, which when opened,
picks up light from the copy lamps and directs it down-
ward onto the keyboard. This feature permits the op-
erator to illuminate the keyboard without having to
illuminate the entire area about him.

Al1-11 DIMMER SWITCH. The dimmer switch (S2),
permits the operator toreduce copy glare by dimming
the three copy lamps. The dim position is preset and
is determined by the size of the resistor R4.

Al-12 SPRING RETAINERS. A new type spring
retainer for holding the sensing finger lever springs
bas been incorporated into the TT-299B/UG and
TT-298B/UG series equipments. The purpose of the
new clip is twofold; it facilitates installation of the
springs andreduces wear of the spring hook, increas-
ing reliability as well as maintainability.

Al-13 KEYBOARD AND CHASSIS RFI SHIELDING.
The Group 3 (refer to Table Al-1) series have grounded
cable shields incorporated into the keyboard and
chassis in an effort to reduce RFI. Figure A4-1
shows the grounded shield schematically.

Al-14 FUNCTION LEVERCLEVIS PIN RETAINING
PLATE. A function lever clevis pin retaining plate
has been incorporated into the units of Group 3. The
plate negates the possibility of having the clevis pin
drop out as a result of "E" ring failure as was the
case in the earlier TT-299 models, Maintenance pro-
cedures applicable to the new retaining plate are con-
tained in Section AS5.

Al-15 MOVABLE IDLER GEAR PLATE. A movable
idler gear plate, which has been incorporated into
Group 3 units, greatly facilitates the conversion of
units from 7.0 to 7.42 unit code, or vice versa, by
negating the requirements for changing the frame
members to accommodate the different sized idler
gears. Instructions for the additional changes that
must be made to the gear train during conversion pro-
cedures and the parts required are available in kit
form from MITE Corporation.

Al-1
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Al1-16 SPRING LOADED PRINTER PROTECTIVE
FOOT (PRINTER SUPPORT ASSEMBLY). See Fig-
ure A5-7. The spring loaded protective foot prevents
damage to the line feed on carriage return mechan-
ism which extends below the bottom of the printer.
When the printer is removed from the chassis, the
spring loaded foot automatically pivots into position
so that it extends past the bottom of the front plate,
preventing damage to the automatic line feed on
carriage return mechanism. This feature applies to
Groups 2 and 3 (refer to Table Al-1) units only.

Al1-17 HEATER INSTALLATION. Although heaters
are not supplied with any of the TT-298 and TT-299
series units, the chassis circuitry has provisions for
use of a 200 watt heater, which can be obtained from
MITE Corporation.

Al1-18 MOTOR CONVERSION CAPABILITY. As
supplied, the TT-298 and TT-299 series units have
115 vac, 60 cycle (PD-82/U) motors installed. How-
ever, if it is desirable, 115 vac, 400 cycle (PD-83/U)
motors can be used in place of the 60 cycle motor
supplied simply by changing the motor as instructed
in the basic manual.

Al1-19 SERVICE CABLES. Service cables, as de-
scribed in the basic manual, are not supplied with
TT-298 and TT-299 series units. An unwired Amphe-
nol Connector, type 165-10 is furnished with the
equipment and service cables are fabricated by the
using activity. If required, Bench Test Cable #5361
can be obtained directly from MITE Corporation,
446 Blake Street, New Haven, Connecticut, attention
Spare Parts Manager.

Table Al1-1

BuShips Serial Numbers and Corresponding
MITE Corp. Manufacturing Numbers

Group 1
Contract NObsr 87611 (FBM)
TT-299A/UG Teletypewriters

BuShips Serial No. MITE Mig. No.

A-1 No Number
A-30 No Number
A-31 2633

through through
A-56 2658
A-57 3151

through through
A-T74 3168

BuShips Serial No.

A001
through
A302

BuShips Serial No.

B001
through
B522

Group 2
Contract NObsr 89451
TT-299B/UG Teletypewriters

BuShips Serial No. MITE Mfg. No.
A-1 4447
A-2 4439
A-3 4445
A-4 3897
through through
A-543 4436

Group 3
Contract NOm 72994
TT-298B/UG Teleprinters

MITE Mfg. No.

4895
through
5196

TT-299B/UG Teletypewriters

MITE Mfg. No.

5197
through
5718

Al-2
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Table Al1-2

Similarity Table

AN/TGC-14A(V) TT-299A/UG TT-299B/UG TT299B/UG TT-298B/UG

Features NOm 72646 NObsr 87611 NObsr 89451 NOm 72994 NOm 72994
Quick Release Ribbon Yes Yes Yes Yes Yes
Feed
Line Feed on Carriage No No Yes Yes Yes
Return
Keyboard Interlock No No Yes Yes No
(no keyboard)
Signal Code 7.0 7.0 7.42 7.42 7.42
Fuse Type
Bussman (FMO01) No No Yes Yes Yes
Belling & Lee (L754) Yes Yes No No No
Sprocket Feed, Multiply, Yes Yes Yes Yes Yes
Fan Fold Paper Handling
Capabilities
Keyboard Reflector No Yes Yes Yes Yes
Copylight Dimmer Switch No No Yes Yes Yes
Spring Retainers, No No Yes Yes Yes

Sensing Fingers

Spring Retainers, Yes No Yes Yes Yes
Ribbon Vibrators

Moveable Idler Gear No No No Yes Yes
Plate (adjustable to 7.0
or 7. 42 operation)

Function Lever Clevis Pin No No No Yes Yes
Retaining Plate

Spring Loaded Printer No No Yes Yes Yes
Support

115 vac 60 cy motor Yes (1) Yes Yes Yes Yes
installed (400 cy
capability)

Heater Wiring Incorporated Yes Yes Yes Yes Yes

Chassis Assembly

(1) Refer to paragraph A1-18
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A2-5 FUSE COMPLEMENT. The fuse comple-
ments for teletypewriters TT-299A/UG, TT-299B/
UG, TT-299B/UG, and AN/TGC-14A(V)areas follows:

Fuse TT- TT-299B/UG AN/TGC
Designation 209A/UG TT-298B/UG -~14A(V)
F-1 5 amps 5 amps 5 amp
F-2 1 amp 1 amp 1 amp
F-3 . 500 amp . 500 amp . 500 amp
F-4 . 250 amp Spare *
F-5 Spare .100 amp  .100 amp

* AC Heater operation 2. 5 amps
DC Heater operation 10 amps

NOTE

Itis important that maintenanceper-
sonnel be aware of the correct fuses
to be used on units in each of the
three groups. Group 1 (refer to
Table Al-1) uses Belling and Lee
(L754) fuses and Groups 2 and 3

ADDENDUM

use Bussman (FMO1) fuses, the
values for which are shown in the
previous chart.

A2-6 SERVICE CABLES. Service cables, as de-
scribed for the AN/TGC-14A(V) Teletypewriter Set
are not supplied as part of the TT-298 and TT-299
series units. Instead, an Amphenol Connector Type
165-101is furnished and is wired by the using activity.
Refer to Figures A4-1 and A4-4 contained in Section
A5 of this addendum. If cables for bench tests are
required, order Bench Test Cable #561 directly from
MITE Corporation, 446 Blake Street, New Haven,
Connecticut, attention Spare Parts Manager. A sche-
matic diagram for Bench Test Cable #561 is shown in
Figure A4-3.

A2-17 KEYBOARD REMOVAL AND INSTALLA TION,
It is important to notice that the keyboards of Group 3
units (refer to Table Al-1) have a ground strap ex-
tending from the chassis to the keyboard. This strap
must beremoved from the keyboard when the keyboard
is to beremoved and reinstalled when the keyboard is
to be replaced. Failure to replace the ground strap
will prevent optimum operation.

SECTION A3

OPERATOR'S SECTION

A3-1 GENERAL INFORMATION

A3-2 Operating instructions for the TT-298 tele-
printers and TT-299 teletypewriters are identical to
those contained in Section 3 of T. M. 03315-15. With
the exceptionof the elimination of the keyboard on the
TT-298 series units, there are very few differences
between the 14 series units and those described in
this addendum. Additional considerations not covered
in the basic manual are as follows:

a. KEYBOARD REFLECTOR. A keyboard
reflector has been added to the front cover, enabling
the operator to illuminate the keyboard without having
to illuminate the entire area about him. See Figure
A3-1.

b. DIMMER SWITCH. A dimmer switch has
been incorporated into Groups 2 and 3 units (refer to
Table Al-1) to permit operation of the copy lights
during all phases of operation by providing two de-
grees of intensity for the copy lights. Figure A4-1
shows the circuitry schematically.

c. KEYBOARD INTERLOCK. When in use,
the keyboard interlock system enables the operator to
depress any of the keyboard levers, without actually
transmitting the intended character. Upon receipt of
a synchronous pulse, the intelligence stored in the
keyboard by the depression of the key lever, is trans-
mitted, clearing the keyboard for the next character
to be transmitted.

d. LINE FEED ON CARRIAGE RETURN.
Theunits in Groups 2 and 3 (refer to Table Al-1)auto-
matically perform line feed on carriage return. In-
structions for disabling and/or adjusting this mechan-
ism are contained in Section A5 of this addendum.

A3-3 OPERATING INSTRUCTIONS NOT APPLI-
CABLE TO THE TT-298 and TT-299 SERIES UNITS.

A3-4 Information contained in T. M, 03315-15, but
not applicable to the TT-298 and TT-299 series units
is as follows:

a. 115 VAC, 400 CYCLE PRIMARY POWER
SUPPLIES. The TT-298 and TT-299 series units are
equipped with 115 vac, 60 cycle motors when shipped.
However, it is possible to operate the equipment on
115 vac, 400 cycle power supplies by replacing 60
cycle motor (PD-82/U) with 400 cycle motor (PD-83/
U). Replacement procedures are contained in Section
5 of the basic manual.

b. UPPER CASE "H" MOTOR STOP. All
TT-298 and TT-299 series units are equipped with a
Time Delay Motor Stop device rather than an Upper
Case "H" Motor Stop device. Although actuation of
the FIGS and then the H key will have no effect on any
of the TT~298 seriesunits, it will still affectany other
unit on the circuit having an Upper Case "H'" Motor
Stop device.
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Depression of the key positions the keyboard code
bars, storing the intelligence for that key depressed
and mechanically locks out all other keys. Upon re-
ceipt of a synchronous pulse, the interlock solenoid
actuates the clutch release lever, releasing the key-
board clutch. The stored intelligence is then trans-
mitted and the keyboard code bars are released,
enabling the next character to be set up. Prior to
receipt of this pulse, spring loaded release pin (2,
figure A5-4) remains positioned under clutch release
lever (3), preventing the release of keyboard clutch
and cam assembly (6). Key depression is not possible
because prevent lever (4) has locked code bars (5),
preventing any movement until receipt of the next
pulse. The pulse energizes interlock solenoid (1) and
retracts release pin(2). Clutch release lever assem-
bly (3) pivots, releases keyboard clutch and cam as-
sembly (6) and allows the last intelligence set up on
the code bars to be transmitted.

A4-6 Depression of any key moves the clutch ball
downward, pulling clutch release cam follower (7),
actuate lever (8), release lever link (9) and release
lever assembly (10) tothe front of theprinter. Release
lever assembly (10) clearstab (11)on prevent lever (4),
releasing theprevent lever so that it can ride on cam.
This movement permits sufficient pivoting of clutch
release lever (3) to allow release of clutch (6) when
the next synchronous pulse is received. Receipt of a
pulse allows the transmission of intelligence through
keyboard operation and the lack of a pulse to the key-
board effectively locks out the local equipment from
the signal loop.

ADDENDUM

A4-17 AUTOMATIC LINE FEED ON CARRIAGE
RETURN. Whenever a carriage return signal is re-
ceived during operation, line feed is automatically
effected by a series of spring loaded levers. When the
carriage return function is selected and the function
bar strikes the carriage return sensing finger lever
driving it to the rear, the extension of carriage re-
turn clutch release arm (9, figure A5-1) engages
latch assembly (1). Latch assembly (1) activates
carriage return lever (2)and line feed lever assembly
(3). Line feed lever assembly (3) strikes the extension
of the line feed clutch release arm (10), releasing the
line feed clutch.

A4-8 When the carriage return sensing finger is
deflected from under the function bar, its bias spring
restores it to the standby condition. Spring (4)attached
to the carriage return lever and cancellation lever as-
sembly (5), returns the automatic line feed linkage to
a standby condition.

A4-9 The off-line functions, line feed, and car-
riage return, may still be independently selected by
depressing their respective off-line function controls
on the front cover. When the off-line carriage return
control is activated, an adjustable slide (6) engages an
extension of the cancellation lever (5). The cancella-
tion lever rotates in a counterclockwise direction and
a tabonthe lever engages and withdraws the latch from
under carriage return clutch release arm (9). This
allows activation of carriage return without line feed.
Line feed may be selected by depressing the off-line
controlon thefront cover. The off-line function push-
er which rides under the line feed lever assembly
activates only the line feed clutch release arm (10).

Al-T7




ADDENDUM

TABLE A4-1 TROUBLE-SHOOTING CHART

MECHANISM

SYMPTOM

PROBABLE CAUSE

CORRECTIVE ACTION

Automatic Line Feed
On Carriage Return

Continuous line feed.

Automatic/carriage return
mechanism is jammed.

Lift up printer, free line feed
on carriage return mechan-
ism and check springs.

No automatic line
feed on carriage
return.

Latch assembly not
positioning under carri-
age return arm eccentric
not adjusted properly.

Readjust the line feed on
carriage return mechanism
and check springs.

Occasional line feed
on carriage return.

(Same as above. )

(Same as above. )

Line feed is supplied
when off-line carri-
age return control

is actuated.

Adjustable slide is not
pivoting the cancellation
lever and latch assembly
out of the way of carri-
age return arm,

Readjust the adjustable
slide.

No automatic line
feed on carriage
return.

Jammed assembly, assem-
bly spring hooked to dis-
able post, or defective
spring.

Free assembly, reposition
and/or replace spring.

Keyboard Interlock

Keyboard does not
operate properly,
when pulse is being
received.

Faulty interlock adjust-
ment.

Solenoid dirty or defective.

Solenoid release pin does
not clear clutch release
lever when solenoid is
actuated. Words per min-
ute is not synchronized
with pulse rate.

Insufficient pulse strength.

Readjust.

Clean or replace.

Check leaf spring adjust-
ment.

Check pulse current.

Keyboard does not
operate.

No synchronous pulse
received.

Check for pulse at J8 pins E
and N, notify pulse source.

Keyboard interlock
mechanism sticks in
disable position.

Defective or dirty sole-
noid.

Keyboard interlock mechan-
ismincorrectly adjusted.

Interlock disabled by inter-
lock stop arm.

Release pin jammed.

Clean and/or replace solenoid
assembly.

Perform adjustment sequence.
Refer to Section A5.

Move stop arm to correct po-
sition. Refer to Section A5.

Check release pinand its seat
for burrs or other foreign mat-
ter. Cleanand/or replace as
necessary. Referto Section A5.

Dimmer Switch

Copy Lights operate in
"ON" position. No Copy
Lights in""DIM'" position,|

R2 defective.

Copy Light Switch (S2)
defective.

Replace.

Replace
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Figure A4-1. Schematic Diagram TT~-299B/UG
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Figure A4-2, Wiring Diagram Chassis 1A1 TT-299B/UG
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NOTE

When hooked as illustrated in Figure
A5-1, spring (6) disables the line
feed on carriage return mechanism.

Step 9 Placeadjustable slide (3), flat wash-
er and lock washer and secure with hex-nut (4) on the
threaded post on manual function slide assembly (16).

Step 10 Insert socket head cap screw (14)
through eccentric (15) and secure to manual function
slide in position as indicated.

NOTE

Readjust the automatic line feed on
carriage return mechanism after
any disassembly or reassembly.

A5-6 DISABLING LINE FEED ON CARRIAGE RE-
TURN MECHANISM

Step 1 Hook spring (6, figure A5-1) to the
cancellation lever (7) eyelet on the left of the pivot
pin,

NOTE

Latch (11) is held out from under
carriage return clutch release arm
extension (2), thus disabling the line
feed oncarriage return mechanism.

A5-7 KEYBOARD INTERLOCK DISASSEMBLY
NOTE

The disassembly procedure in this
addendum is applicable tothe Inter-
lock Mechanism only. Upon com-
pletion of this procedure, refer back
to paragraph 5-5f of T. M. 03315-15
for keyboard disassembly.

Step 1  Unhook and remove finger springs
(6, figure A5-2) master pulsing cam follower spring
(8), and prevent lever spring (5).

Step 2 Remove two screws (1) and lock-
washers.

Step 3 Unhook clutch release spring and
clutch backstop spring from grip rings (4) on pulsing
finger and prevent lever shaft (15).

Step 4 Loosen master pulsing contact act-
uator screw (10) and pivot master pulsing contact
actuator (11) from between master pulsing contact
(12) leaves.

Step 5 Slide two shaft clamps (3) off ends
of pulsing finger and prevent lever shaft (15).

ADDENDUM

NOTE

If solenoid release pin (2) prevents
removal of the inboard shaft clamp
(3), remove solenoid bracket mount-
ing screw (9, figure A5-3 under
bracket) and move entire solenoid
assembly away from frame wall.
The spacers under the shaft clamps
should be set aside for use during
reassembly.

Step 6 Remove pulsing finger and prevent
lever assembly (9) fromy lower keyboard frame (7).

Step 7 Remove grip spring (13) from bail
support shaft (12A).

Step 8 Slide release lever and eccentric
assembly (14) off bail support shaft (12A).

Step 9 Loosen clamping screw (12, figure
A5-3) and remove repeat key actuator arm from re-
peat key shaft (11).

Step 10 Unhook bias spring (13) from actuate
lever (14).

Step 11 Slide off bail support shaft (15) and
repeat key shaft (11) the following assembled parts as
a unit; release lever assembly (10, figure A5-4), re-
lease lever link assembly (9) and actuate lever as-
sembly (8).

Step 12 Remove two retaining rings to dis-
assemble release lever, release lever link, and actu-
ate lever assemblies.

Step 13 Slide clutch release lever assembly
(16, figure A5-3) and bias spring (13) off repeat key
shaft (11).

Step 14 Loosen screw (17)and remove sole-
noid stop assembly from bail support shaft (15),

Step 15 Remove two attaching screws and
right rear keyboard cover (3A) from the right key-
board frame,

Step 16 Remove two repeat key lever clamp
screws (24, figure A5-4).

Step 17 Loosen repeat key lever clamp
screw (25) and slide clamp off repeat key shaft.

Step 18 Slide grip ring off (behind repeat key
lever clamp) off repeat key shaft,

Step 19 Removeretainingring (4A) from re-
peat key shaft.

Step 20 Slide repeat key shaft to the right,
until end of shaft is free from left keyboard frame (7,
figure A5-2),

Step 21 Slide remaining grip ring (11A) off
repeat key shaft.
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VIEW B-B

{5

VIEW C-C

ITEM

WO =IN U N -

0.005 MAX. 0.005

DESCRIPTION

Solenoid and bracket assembly
Release pin

Clutch release lever assembly
Prevent lever assembly

Code bars

Keyboard clutch and cam assembly
Clutch release cam follower
Actuate lever assembly
Release lever link assembly
Release lever assembly
Prevent lever tab

Repeat key stop

Solenoid stop assembly
Release pin spring

DESCRIPTION

Prevent lever eccentric pin

Eccentric bushing

Leaf spring

Solenoid plunger rod

Solenoid stroke adjustment
nut

Leaf spring adjustment nut

Clutch release cam follower
eccentric

Repeat actuate arm assembly

Key lever guide

Slotted head screws (repeat
key lever)

Clamp screw

Figure A5-4. Keyboard Interlock Mechanism
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Figure A5-5. Pin Retaining Plate

Step 22 Complete removal of repeat key
shaft by sliding shaft to the right and out of frame.

Step 23 Remove mounting bracket screw (9,
figure A5-3), under bracket not visable,

NOTE

To free solenoid and mounting brack-
et completely from keyboardassem-
bly unsolder two wire leads (3) to
solenoid. This should be done only
when absolutely necessary.

Step 24 Remove two screws (7, 10, figure
A5-3) to disassemble solenoid mounting bracket, sol-
enoid (8) and leaf spring (4).

Step 25 Remove two screws (5, 6, figure
A5-3) and withdraw solenoid plunger assembly from
solenoid.

Step 26 Remove solenoid spring (2), and
washer (18) from solenoid plunger extension shaft.

NOTE

Further disassembly requires the
pressing of two pins (1) from re-
lease pin and solenoid plunger and
this disassembly should be done
only when absolutely necessary.
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Figure A5-6. Movable Idler Gear Plate

A5-8 KEYBOARD INTERLOCK ASSEMBLY. The
keyboard interlock mechanism is assembled by re-
versing the procedure in paragraph A5-7 of this ad-
dendum.

NOTE

The assembly procedure for the key-
board (less interlock mechanism) is
contained in T. M. 03315-15, para-
graph 5-5 ao.

A5-9 KEYBOARD INTERLOCK ADJUSTMENT.
The adjustment of the keyboardinterlock mechanismis
performed as follows:

Step 1  Rotate keyboard clutch and cam as-
sembly (6, figure A5-4) until prevent lever (4) is on
the high of its cam.

Step 2 Loosen release lever (10) clamp
screw.

Step 3 Rotate release lever (10) eccentric
on the bail shaft until the release lever is positioned
under prevent lever tab (11) with approximately 0.002
to 0.005 inch clearance between prevent lever tab (11)
and release lever (view D-D).

Step 4 Tighten the release lever clamp
screw when the clearance is established.

Step 5  With theprevent lever on the high of
its cam, loosen eccentric pin lock nut (15).




Step 6 Hold clutch release lever (3)against
the clutch cage (6) and simultaneously adjust eccentric
pin (15) until 0.002 to 0. 005 inch clearance is estab-
lished between the prevent lever eccentric pin and
the clutch release lever. (View C-C).

Step 7T Tighten the eccentric pin lock nut
when the clearance is established.

Step 8 Loosen the release pin eccentric
bushing clamp screw (View A-A).

Step 9  Slide eccentric bushing (16) to the
left until 0. 002 to 0. 005 inch clearance is established
between clutch release lever (3) and eccentric bush-
ing (16, View B-B).

Step 10 Tighten release pin eccentric (16)
bushing clamp screw when clearance is established.

Step 11 Loosen solenoid bracket (1) mount-
ing screws.

Step 12 Hold the solenoid plunger against
its seat in the solenoid and simultaneously position
the entire solenoid and mounting bracket assembly (1)
so that the end of the release pin (2) is flush with or
slightly below the left face of eccentric bushing (16).

Step 13 Tighten the solenoid mounting brac-
ket screws.

Step 14 Loosen leaf spring mounting screws
7).

Step 15 Adjust the leaf spring so that the
threaded postion of solenoid plunger rod (18) is al-
lowed topass freely through the slot inthe leaf spring.

Step 16 Tighten the leaf spring mounting
screws.

Step 17 Loosen the solenoid stroke adjust-
ment nut (19), lock nut.

Step 18 Adjust solenoid stroke adjustment
nut (19) so that the solenoid plunger has a maximum
forward stroke of 3/64 inch.

NOTE

At this time release pin (2) should
engage at least one half the thick-
ness of clutch release lever (3).
If this requirement is not met, re-
check steps 10, 11, and 12,

Step 19 Manually hold the solenoid plunger
in its seated (energized) position and simultaneously
adjust leaf spring adjustment nut (20) so that the leaf
spring is deflected approximately 1/32 inch,

Step 20 Tighten leaf spring adjustment nut
(20), lock nut.

Step 21 Rotate the keyboard clutchto the stop
position. (Clutch release lever holding against the
clutch tab).

ADDENDUM

TYPE CYLINDER
SHAFT ASSEMBLY

““““““““““ % PIVOT POINT
(PRINTER SUPPORT ASSEMBLY-
IN PIVOTED POSITION FOR
PLACEMENT OF PRINTER
ON CHASSIS)

(PRINTER SUPPORT ASSEMBLY
PIVOTED IN POSITION TO
SUPPORT PRINTER)

FRONT PLATE ASSEMBLY

N

Figure A5-7. Printer Support Assembly

Step 22 Loosenreleasepin eccentric bushing
(16) clamp screw.

Step 23 Rotate the eccentric bushing until
there is a 0.005 to 0.010 inch clearance between the
lower edge of the clutch release lever and the top of
the release pin (View A-A).

Step 24 Tighten the release pin eccentric
bushing clamp screw (View A-A).

Step 25 Loosen the clutch release cam fol-
lower eccentric, lock nut (21) while the keyboard
clutch is still in the stop position.

Step 26 Adjust clutch release cam follower
eccentric (21) so that a minimum amount of follower
(7)travel is required to pull the release lever (10) out
from under the prevent lever tab (11) when a key is
depressed.

Step 27 Tighten the clutch release cam fol-
lower eccentric lock nut.

Step 28 Loosen therepeat arm clamp screw
(22).

NOTE

The repeat key is normally disabled
when the keyboardinterlock mechan-
ism is in use. Repeat key stop (12)
must be disengaged from under the
repeat key lever in the key guide
(23) before performing step 28.
Refer to paragraph A5-10.
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Step 29 Position repeat arm (22) against
actuate lever (8) with the repeat key depressed until
release lever (10) is tripped out from under the tab
(11) on the prevent lever (4).

Step 30 Tightenthe repeatarmclamp screw.

NOTE

The repeat key must be disabled
after performing steps 28 and 29.
Refer to paragraph A5-10 for re-
peat key disabling procedure.

A5-10 DISABLING THE REPEAT KEY FOR KEY-
BOARD INTERLOCK OPERATION. The repeat key
should be disabled when the interlock mechanism is
in use. The method of disabling the repeat key is as
follows:

Step 1 Removethekeyboard right side, rear
cover attaching screw.
Step 2 Remove right side, rear cover.

Step 3 Loosen repeat key stop (12, figure
A5-3) clamp screw.

Step 4 Slide repeat key stop (12) forward
so that its extension is between the bottom of the re~
peat key lever and key lever guide (23).

Step 5 Tighten the repeat key stop clamp
screw.,

NOTE

The repeat key should be disabled
whenever the keyboard interlock
mechanism is in use.

Step 6 Replace the right side rear cover
with its attaching screws.

A5-11 DISABLING THE KEYBOARD INTERLOCK
MECHANISM. The keyboard interlock mechanism
may be disabled to permit use of the keyboard without
receipt of a synchronous pulse. The procedure for
disabling the keyboard interlock is as follows:

Step 1 Loosen adjustable solenoid stop (13),
figure A5-4), clamping screw.

Step 2 Position the adjustable stop against
the shoulder on release pin (2) so that the release pin
is held even with or slightly below the left face of
eccentric bushing (16).

Step 3  Tighten the adjustable stop clamping
screw when the release pin is properly positioned.

NOTE
The keyboard interlock mechanism
should not be disabled without spe=

cific authorization to do so.
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A5-12 TFUNCTION LEVER CLEVIS PIN RETAIN-
ING PLATE REMOVAL (See figure A5-5).

Step1 Remove slotted head screw, its
washer, and function lever clevis pin retaining plate.

Step 2 Grasp function spring yoke to re-
leive the tension and slide function lever clevis pin
out to the left.

NOTE

Disassembly procedures requiring
the separation of the front and rear
halves of the printer necessitate
removal of the function lever clevis
pin.

A5-13 REPLACEMENT OF FUNCTION LEVER
CLEVIS PIN RETAINING PLATE

NOTE

If function lever clevis pin has been
removed, insert the clevis pin
through the function lever and func-
tion spring yoke before performing
the following steps.

Step 1 Place lockwasher on slotted head
screw and insert the screw into the retaining plate.

Step 2 Thread the screw into the hole in
off-line function slide bracket just far enough to secure
the clevis pin retaining plate.

Step 3  Align the pin retaining plate in a
manner that allows the free fall of the function lever
and function spring yoke assemblies while the printer
is on the back plate.

A5-14 MOVABLE IDLER GEAR PLATEREPLACE-
MENT (See figure A5-6). As previously explained in
Section Al of this addendum, the movable idler gear
plate is installed in Group 3 equipments only. How-
ever, it is possible that new frames incorporating
this plate will go into the field on a spare parts basis,
making it very important that the individual ascertain
the correct signal code. When the code has been as-
certained install the plate as follows:

Step 1  Place the printer on its backplate.

Step 2 Observethe engraved numbers onthe
movable plate and position that number representing
the unit code in the right-side up.

Step 3  Slide theplate over the locating pins
and secure the idler gear and movable plate assembly
with the appropriate hardware.

A5-15 PRINTER SUPPORT ASSEMBLY. No main-
tenance, other than changing defective springs, is
required on the Printer Support Assembly. See fig-
ure A5-17.




FUSE TYPE

ADDENDUM

Belling & Lee (L754)

Cartridge
NObsr 87611
TT-299A
TT-298A
MITE Drawing #7097

Fuse Complement

F1 (JAMP) Main Power

F2 (LAMP) Motor

F3 (.500AMP) Signal Line
Power Supply & Line Sensor

F4 (. 25AMP) Signal Loop

F5 Spare

Bussman (FMO01)

Plug-in
NObsr 98451
TT-299B
TT-298B
MITE Drawing #33342

Fuse Complement

F1 (5AMP) Main Power

F2 (1AMP) Motor

F3 (.500AMP) Signal Line
Power Supply & Line Sensor

F4 (Not Used)

F5 (.100AMP) Internal Line Pot.

Bussman (FMO01)

Plug-in
NOm 72994
TT-299B
TT-298B
MITE Drawing #33718

Fuse Complement

F1 (5SAMP) Main Power

F2 (1AMP) Motor

F3 (.500AMP) Signal Line
Power Supply & Line Sensor

F4 (Not Used) )

F5 (. 100AMP) Internal Line Pot.

Trouble & Corrective Action

Trouble & Corrective Action

Trouble & Corrective Action

F1 Symptom: Motor & copy lights
inoperative. (Replace defective
fuse. )

F2 Symptom: Motor inoperative;
copy lights operative. (Replace
defective fuse).

F3 Symptom: Printer runs open,
no signal line current, no copy
lights. (Replace defective fuse).

F4 Symptom: Printer runs open.
(Replace defective fuse).

F5 (Not Used)

F1 Symptom: Motor & copy lights
inoperative. (Replace defective
fuse).

F2 Symptom: Motor inoperative;
copy lights operative. (Replace
defective fuse).

F3 Symptom: Printer runs open,
no copy lights. (Replace defec-
tive fuse).

F4 (Not Used)

F5 Symptom: Printer runs open.
Line current excessive. (Re-
place; blown fuse and have a
signal line battery source adjust
line current supplied. )

F1 Symptom: Motor & copy lights
inoperative. (Replace defective
fuse).

F2 Symptom: Motor inoperative;
copy lights operative. (Replace
defective fuse).

F3 Symptom: Printer runs open
no copy lights. (Replace defec-
tive fuse).

F4 (Not Used)

F5 Symptom: Printer runs open.
Line current excessive. (Re-
place; blown fuse and have a
line battery source adjust line
current supplied. )
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LUBRICATION INSTRUCTIONS FOR LINE FEED ON CARRIAGE RETURN,
KEYBOARD INTERLOCK, PIN RETAINING PLATE

FIGURE LUBRICATION Any Assembly Every Every Every Every

AND OR or 250 500 1000 3000

INDEX NO. CHECK POINT Reassembly Hours Hours Hours Hours
CAUTION

DO NOT OVERLUBRICATE. APPLY ONE OR TWO DROPS
OF OIL BY DIPPING A PIECE OF NO. 22 BARE WIRE
ONE - HALF INCH INTO THE OIL AND IMMEDIATELY
TOUCH THE WIRE TO THE LUBRICATION POINT. THIS
METHOD PREVENTS OVERLUBRICATION. APPLY LUB-
CANTS TO GEARS AND CAMS WITH A BRUSH AND TO
OTHER MOVING PARTS WITH AN APPLICATOR THAT
WILL APPLY ONE DROP AT A TIME. AFTER APPLY-
ING LUBRICANT, SPREAD IT EVENLY AND IMMEDI-
ATELY REMOVE ANY EXCESS. LUBRICANT COMING
IN CONTACT WITH PARTS OTHER THAN MOVING PARTS
MAY CAUSE DAMAGE.

15, figure AS5-1 Eccentric G G w
2, 1, figure A5-1 Carriage return and line G G
feed clutch release arm,
extensions.
6, figure A5-1 Cancellation spring (o] [}
8, figure A5-1 Latch spring O o
11, figure A5-4 Release lever, (point). G G : 3
11, 9, 8, figure Release lever, link, and 0 0 b
A5-4 actuate lever assembly,

pivot points)

3, figure A5-4 Clutch release G G
2, figure A5-4 Release pin
figure A5-5 Clevis pin (point of contact

by pin with retaining plate)

KEY

G-Standard Oil Beacon Lubricant No. 325, MIL-G-3278A
FSN 9150-261-8297, 8-ounce tube

O-Pioneer Ball Bearing Oil, PD14926-51, MIL-6085A
FSN 9150-223-4129, 1-quart can

W-Inspect these points for wear and/or proper clearances.

Al-24




FRONT MATTER TM-03315-15 Contents

TABLE OF CONTENTS

SECTION 1 - GENERAL INFORMATION SECTION 2 - INSTALLATION (Cont)
Paragraph Page Paragraph Page
1-1,  SCOpe. . .. vttt ittt e e 1-1 2-7, Installation of Electrical
1-2. General Description........... 1-1 Components . . .. vv v v vnsn. 2-3
a. Purpose of Equipment, ....... 1-1 a. Motor and Fan Outlet Duct . ... 2-4
b. Operating Options . ......... 1-1 b. Signal Line Power Supply
c. Principles of Operation, ... ... 1-1 Installation .. ........... 2-4
d. Operating Features ......... 1-2 ¢. Line Sensor Installation ..... 2-5
1-3. ReferenceData .............. 1-4 d. A-c Heating Element
a. Nomenclature............. 1-4 Installation .. ........... 2-5
b. Special Features .. ......... 1-4 2-8.  Initial Performance Check and
c. Power Requirements ........ 1-5 Adjustments. . ............. 2-5
d. Type of Installation ......... 1-5 a. General . ............... 2-5
e. Ambient Temperature Limits .., 1-5 b. Service Cable Connection. . ... 2-6
f. OperatingSpeed ........... 1-5 c. Initial Turn-On Procedure.... 2-6
g. Signal Code Type........... 1-5 d. Initial Performance Check.,... 2-6
h. Keyboard . . .............. 1-5 e. Adjustments ............. 2-6
i. Type of Characters ......... 1-5 (1) AN/TGC-14(V) Local
jo TypeFace ...........0... 1-5 Range Adjustment . . .. .. 2-6
k. Printer Line Spacing . ....... 1-5 (2) AN/TGC-14(V) Local
1. Characters Per Line ........ 1-5 Range Adjustment . ... .. 2-17
m. Input Impedance ........... 1-5 (3) Line Sensor Range
n. Alarm Devices ............ 1-5 Adjustment. . ......... 2-8
6, CopyPaper .............. 1-6 (4) signal Line Current
1-4, Equipment Supplied ........... 1-6 Adjustment. . ......... 2-9
1-5. Equipment and Publications 2-9, Patching Options. ............ 2-9
S Required But Not Supplied . .. ... 1-6 a. Half-Duplex Mode Operation
( 1-6.  Factory or Field Changes ....... 1-6 (Simplex) . .....vov v 2-9
& 1-7.  Equipment Similarities . ........ 1-6 (1) Line Battery Supplied
1-8.  Preparation For Reshipment . . ... 1-6 Internally (Mode 1) ... .. 2-9
(2) Local Loop « . v v v v un. . 2-9
(3) Line Battery Supplied
SECTION 2 - INSTALLATION Externally (Mode 2)..... 2-9
b. Full-Duplex Mode Operation. .. 2-9
2-1. Introduction ................ 2-0 (1) Receive Line Battery
2-2.  Unpacking and Handling. ........ 2-0 Supplied Internally, Send
a. Removing Equipment From Line Battery Supplied
Shipping Container......... 2-0 Externally (Mode 3)..... 2-9
(1) General .............. 2-0 (2) Receive Line Battery
(2) Teletypwriter TT-297/UG Supplied Externally, Send
or TT-297TA/UG ....... 2-0 Line Battery Supplied
(3) A-c Components ........ 2-0 Externally (Mode 4) 2-9
b. Inspection ............... 2-0 (3) Send Line Battery Supplied
2-3. Power Requirements and Distribution 2-2 Internally, Receive Line
a. Power Requirements ........ 2-2 Battery Supplied
b, Power Distribution ......... 2-2 Externally (Mode 5) 2-9
2-4,  SiteSelection ............... 2-2 c. External Line Patching of
2-5 Component Selection, . ......... 2-2 Converters ............. 2-12
a. Electrical Components Selection 2-2 2-10. Speed Change Gear Replacement ., . 2-12
b, CaseSelection ............ 2-2 2-11. Final Preparation for Use, ...... 2-13
2-6. InstallationofCase ........... 2-2
a. Tactical Case CY-2976/PG.... 2-2
(1) Low Vibration Installation, . 2-3 SECTION 3 - OPERATION

(2) High Vibration and Shock

Installations .......... 2-3 3-1. Introduction.,............... 3-0
b. Non-Tactical Case CY-2977/UG 3-2. Functional Operation.......... 3-0
or CY-297T7TA/UG. . ........ 2-3 a, Purpose of Equipment . . ... .. 3-0
(1) Office Installations....... 2-3 b. Capabilities and Limitations... 3-0
(2) Airborne Installations. . ... 2-3

(& ORIGINAL v




Contents TM-03315-15 FRONT MATTER

SECTION 3 - OPERATION (Cont) SECTION 4 - TROUBLE SHOOTING (Cont)
Paragraph Page Paragraph Page
(1) Primary Power Source 4-8. Receive Functional Section
OptionS. . v v v v v v v e oo 3-0 Trouble Shooting . ... ......... 4-6
(2) Operating Speed Options. . .. 3-0 a, Line Sensor Theory of
(3) Operating Mode Options. ... 3-0 Operation « v v v v v v v e v v v 4-6
c. Basic Principles of Operation .. 3-0 (1) Block Diagram Discussion. . 4-7
3-3. Operating Procedures. ... . .. .... 3-0 (2) Simplified Schematic
a. Description of Controls ...... 3-0 Diagram Discussion.. ... 4-7
b. Description of Indicators. ... .. 3-0 (3) Line Sensor Motor Stop
c. Sequence of QOperation ....... 3-0 Function. ............ 4-8
(1) Preliminary Starting b. Line Sensor Trouble-Shooting
Procedure, . .......... 3-0 Procedure ...........0.. 4-9
(2) Installation of Ribbon ..... 3-0 c. Printer Theory of Operation ... 4-9
(3) Installation of Paper ...... 3-4 (1) Block Diagram Discussion. . 4-10
(4) Starting Procedure ,...... 3-6 (2) Selector Mechanism . ..... 4-10
(5) Operating Procedure and (3) Start Clutch Release
Checks . . ... vvvvv v e 3-6 System.............. 4-11
(6) Stopping Procedure....... 3-6 (4) Printer Main Shaft Clutch
3-4., Summary of Operating Procedures . 3-6 and Cam Assembly. ... .. 4-11
3-5 Operator's Maintenance ........ 3-6 (5) Print Cylinder Positioning
a. Replacement Procedures ..... 3-7 System.............. 4-13
(1) Ribbon Replacement , ..... 3-7 (6) Function Selector., ....... 4-15
(2) Paper Replacement.,..... 3-17 (7) AN/TGC-14(V) Figures H
(3) Fuse Replacement, ,...... 3-7 Motor Stop Function .. ... 4-19
(4) Copy Lamp Replacement ... 3-7 (8) AN/TGC-14A(V) Automatic
b. Operating Checks and Adjustments 3-7 Time Delay Motor Stop
(1) Range Calibration Check and Function............. 4-20
Adjustment .. ......... 3-7 (9) Ribbon Feed Mechanism ... 4-21
(2) Letter Spacing Check ..... 3-7 (10) Printer Motors ......... 4-21
c. Preventive Maintenance ...... 3-7 d. Printer Trouble-Shooting
Procedure .............. 4-21
4-9. Power Supply and Distribution
SECTION 4 - TROUBLE SHOOTING Functional Section Trouble
Shooting . . . ............... 4-21
4-1 Introduction .......e000e v 4-1 a. General ................. 4-21
4-2, Test Equipment and Special Tools. . 4-1 b. Signal Line Power Supply
4-3. Logical Trouble Shooting. ....... 4-1 Theory of Operation. ....... 4-22
4-4 Overall Functional Description. ... 4-1 c. Signal Line Power Supply
a. Overall Operation . ......... 4-1 Trouble-Shooting Procedure .. 4-22
b. Off Line Local Mode ........ 4-2 d. Electrical Chassis Trouble-
¢. Half-Duplex Mode (Simplex). . .. 4-2 Shooting Procedure ........ 4-22
d. Full-DuplexMode .......... 4-3 4-10, Voltage, Current, and Resistance
4-5, Overall Trouble Shooting. ....... 4-3 MeasurementsS. . . . ..o v v v v oo 4-22
a, General , . . ...t 4-3 4-11. Signal Distortion in Teletypewriter
(1) Equipment Already in Use .., 4-3 Systems . ..o v i it i 4-22
(2) Equipment of Unknown a. General .. ..........0c0..n 4-22
Condition, . . . ...... ... 4-3 b. Bias Distortion ............ 4-22
(3) Newly Installed Equipment . . 4-3 ¢. Characteristic Distortion ..... 4-23
b. Test Setup and Preliminary (1) General .........v.... 4-23
CheckS. . v v vvenveevnnenn 4-3 (2) Negative Characteristic
c. System Trouble-Shooting Distortion. . .......... 4-23
Procedure ..........o00. 4-4 (3} Positive Characteristic
4-6, Functional Section Trouble Shooting. 4-4 Distortion. ........... 4-24
a. Preliminary Procedures...... 4-4 d. Fortuitous Distortion ........ 4-24
b, TestSetup ............... 4-4 e. End Distortion. .. .......... 4-24
c. TestPoints ............. . 4-4
4-7. Send Functional Section Trouble
Shooting . .. .....cvvvvvvnn - SECTION 5 - MAINTENANCE

a. Theory of Operation. . .......

ﬂ;“;l:;‘hbh
O Ut R

(1) Mechanical Functions . . . .. 5-1. Introduction ................ 5-1
(2) Electrical Functions. ... .. - 5-2. Test Equipment and Tools . . ... .. 5-1
b. Trouble-Shooting Procedure . - 5-3. Preventive Maintenance ........ 5-1

vi ORIGINAL




FRONT MATTER

SECTION 5 - MAINTENANCE (Cont)

Paragraph

¢
(310
F

ORIGINAL

a.
b.

C.

Maintenance Standards

General

Preventive Maintenance for
Operating Personnel, . ......

Preventive Maintenance for
Maintenance Personnel . ... ..

.................

.........

Repair . . .. v v v v v i et v v i n v

a.
b.

T .

ol =l Bt

e

k. Cleaning. ..

—

B

Failure Reports. . . .........
Removal Procedures
(1) Case Cover Removal
(2) Service Cable Removal . .
(3) Printer Front Cover and
Electrical Chassis
Removal.............
Keyboard Removal ., . .....
Paper Guide Removal . . ...
Printer Removal
Line Sensor Removal
Signal Line Power Supply
Removal.,............
Replacement Procedures. .....
Rotary Cable Replacement.
Return Cable Replacement. .
Print Hammer Cable
Replacement . .........
Lateral Control Belt
Replacement . .. .......
Master Pulsing Contact
Assembly Replacement . . .

. Disassembly Procedures......
. Disassembly of Printer Into

Three Main Subassemblies ...
(1) Main Shaft Disassembly ...
(2) Rear Half Disassembly. ...
(3) Front Half Disassembly ...
(4) Ribbon Feed Top Plate

Disassembly ........ -
Keyboard Disassembly
Electrical Chassis Disassembly .
Line Sensor Disassembly. . ... .
Signal Line Power Supply

Disassembly .. ......o0v0..
Service Cable Disassembly . . .

Inspection. .. ...
(1) Mechanical Components ...
(2) Electrical Components e

..........

. Lubrication. . .........

Assembly Procedures ...... .
Mark and Space Clutch Release
Selector Shaft, Timing Cam
Shaft, and Backstop Shaft
Assembly . .« . ov i v v
(1) Timing Cam Shaft Assembly
(2) Mark and Space Clutch
Release Selector Shaft
Assembly . ...........
(3) Backstop Shaft Assembly. ..
Third Reduction Pinion
Assembly . ..............
Idler Gear Assembly. ........
V Lever and Linkage Assembly. .

TM-03315-15
Page Paragraph
5-1 S.
t.
5-1
u,
5-1
5-1 v.
5-2
5-2 w.
5-2
5-2
5-2 X.
5-2
5-2
5-2
5-2
5.2 y.
5-2
5-3 Z.
5-3
5-3
aa.
5-4 ab.
5-4
5-4
5-5 ac,
ad.
5-5
5-5 ae.
5-6
5-9 af,
5-14 ag.
5-15 ah.
5-16
5-16
ai.
5-17
5-17 aj.
5-17
5-17 ak.
5-17
5-17 al,
5-17
5-17 am.
an.
5-17 a0,
5-17 ap.
aq
ar,
5-18
5-19 as.
at.
5-19 au.
5-19
5-20

Contents

SECTION 5 - MAINTENANCE (Cont)

Rear Frame Assembly
Motor and Motor Mount
Assembly . .............
Selector Assembly, Installation,
and Check..............
Back Plate Assembly and
Installation.............
Time Delay Mounting Base
Plate Assembly and
Installation . . .. ...... ...
Main Shaft Assembly and
Installation . ............
(1) Selector Main Shaft
Assembly . ..o o0 v v a ..
(2) Function Main Shaft
Assembly . ..........
(3) Main Shaft Installation . . .
Feed Mechanism and Motor
Stop Assembly and
Installation. . ...........
Front Frame Assembly......
(1) Rear Side Assembly ... ..
(2) Front Side Assembly. . . ..
Function Slide Assembly ., ...
Strip Assembly . ..........
(1) Lateral Control Belt Strip
Assembly . ..........
(2) Rotary Cable Strip
Assembly . . .
Function Backstop Assembly . .
Advance Drum Assembly and
Installation. .......... -
Front Frame and Main Shaft
Assembly . o v v v i v i e a
Takeup Bracket Assembly and
Installation . . .
Print Lever Shaft Installation, .
Function Shaft and Right- Hand
Section Assembly and
Installation . . .. .........
Paper Feed Assembly and
Installation.............
Print Cylinder Shaft Assembly
and Installation . .........
Print Cylinder Yoke Shaft
Assembly and Installation .. .
Print Hammer Shaft Assembly
and Installation ..........
Front Plate Assembly and
Installation . . . v v v v e v vt
Ribbon Feed Top Plate
Assembly . .............
Keyboard Assembly ........
Electrical Chassis Assembly . .

......

........

. Line Sensor Assembly. ......

Signal Line Power Supply
Assembly . .............
Service Cable Assembly .. ...
Adjustment Procedures......
Printer Adjustments. .......
(1) Standard Procedures ....
(2) Clutch Backstop Adjustment

Page
5-20
5-20
5-20

5-22

vii




Contents
SECTION 5 - MAINTENANCE (Cont)
Paragraph

(3) Selection Adjustments. .. .
(4) Preliminary Positioning
of Range Dial ........
(5) Chain and Cable
Adjustments . ........
(6) Function Section
Adjustments . ........
(7) Print Section
Adjustments .........
av. Automatic Lateral Control
Chain Takeup Adjustment ...
aw. Figures H Motor Stop
Adjustment . . ...........
ax. Automatic Time Delay Motor
Stop Adjustment..........

viii

TM-03315-15 FRONT MATTER
SECTION 5 - MAINTENANCE (Cont)
Page Paragraph Page
5-36 ay. Paper Brake Adjustment .. ... 5-417
az. Ribbon Feed Adjustments .... 5-47
5-37 ba. Keyboard Adjustments ...... 5-47
(1) Overall Adjustments. . ... 5-47
5-37 (2) Oscilloscope Adjustment
of Keyboard ......... 5-48
5-38 (3) Field Adjustment of
Keyboard ........... 5-49
5-41 bb. Sprocket-Feed Paper
Adjustment . . ....... ..., 5-50
5-45 5-6, ReferenceData .............. 5-51
a. Seating Torque Values ...... 5-51
5-45 b. TensionValues ........... 5-51
5-7.  Overall Schematic and Wiring
5-46 Diagrams . . o v v v v v v v a v v n o 5-51
ORIGINAL




FRONT MATTER TM-03315-15 Illustrations

LIST OF ILLUSTRATIONS

SECTION 1 - GENERAL INFORMATION SECTION 3 - OPERATION (Cont)
Figure Page Figure Page
1-1, Teletypewriter Sets AN/TGC-14(V) 3-3. Paper Spool Assembly ........... 3-4
and AN/TGC-14A(V). . o o v v v e ne 1-0 3-4, Installation Diagram, Sprocket- Feed
1-2. Five-Level Baudot Code . ......... 1-2 Paper ... vttt it 3-5
1-3. Teletypewriter Set Ready For
Operation . . . v v v v v v v v v oo v enon 1-3
1-4., Teletypewriter Set, Rear View ... ... 1-3 SECTION 4 - TROUBLE SHOOTING
1-5.  Teletypewriter Set, Case and Cover | 4-1. Functional Sections ............. A-33
1-6. Service Cable Assembly .......... 1-5 4-2. Off-Line Local Mode, Functional
1-7. Tactical Case CY-2976/PG . ....... 1-5 Block Diagram .. ... RN 4-2
1-8. Tactical Case CY-2976/PG, Cover 4-3. Hal:f'D uplex Mode, Functional Block
Compartment . ..........0.0.. 1-6 Diagram. . ........ Sttt 4-2
1-9. Heating Element ............... 1-6 4-4. Full-Duplex Mode, Functional Block
* Diagram. ........ccov e . 4-3
4-5, Trouble-Shooting Flow Chart . . ..... A-35
_ 4-6. A-c Primary Power Distribution,
SECTION 2 - INSTALLATION Simplified Schematic Diagram ., . . . . A-37
_ . . : 4-7. Keyboard 1A9, Mechanical Diagram .. A-37
2-1. Printer and Hlectrical Chassis, - 4-8. Keyboard 1A9, Simplified Schematic
eI S Diagram. ... .o vevevevensnns 4-6
- 2. - 5 11 : :
2-2 TaD(;gcear’llsi%iSSe CY-2976/PG, Overa 9.9 4-9, Keyboard 1A9, Location of Test Points. A-39
9-3. Tactical Cas e' CY- 2976 /PG .L.O\'N """ 4-10. Line Sensor 1A3, Functional Block
: : . ; ’ Diagram. ... ... e v v e v uses 4-7
\I;;kizztfgcﬁiséillatmn, Mounting 9-3 4-11, Line Sensor 1A3, Simplified Schematic
L e sama o are T Diagram. ... ... ..ot v i v v 4-8
2-4, al Y-2976 hock X .
€ 4 Tiﬁi&t o f ?::ta(ilati 3: 1/\/[I:>?1;1tsinzc 4-12., Line Sensor 1A3, Motor Stop Function,
e Holes Location ? i ) . 9-3 Simplified Schematic Diagram .. ... 4-9
9.5. Non-Tactical Case CY- 2'9717/'UC" or 4-13. Line Sensor 1A3, Location of Test
CY-2977A/UG, Overall Dimensions. . 2-4 atd Points IA'Z' o Bk ees.. A-39
2-6, Non-Tactical Case CY-2977/UG or -14. Printer Functional Block
CY-2977A/UG, Shock Mounted “ls SDlm%ra.m h e e et A-41
Installation, Mounting Holes -15, Selector Mec amsm SRR 4-11
LOCAtION. v v vt ve v e s nnnn ve. 2-5 2'13- Sfleftgf »tcﬁul';c? Rele;[se ﬁ’fec,hamsm . 2‘%%
9.7, ial Adi -17, Start Clutch Release Mechanism..... -
7 Ri‘f&?&f’ djustment, Parts = o 4-18. Printer 1A2, Main Shaft Assembly, . . . 4-12
2-8. Printer and Electrical Chassis, 4-19. Print Cylinder and Print Hammer
Left-Side View . o 2-8 Positioning System . . . .. ... ... A-43
2-9. Line Sensor Range A::lju'stment Parts 4-20. Print Cylinder Positioning Mechanism . 4-14
: Location. . . . ’_ 7 e 4-21, Print Cylinder, Developed View ..... 4-14
2-10. Patching Mode 1, Simplified Wiring 4-22, Print Cylinder Positioning Clutch
DIAgram . « . v v s, L. 2-10 Release System . . .. .....v0v v A-45
2-11. Patching Mode 2, S1mphf1ed ermg 4-23. Rotary Function and Lateral Control
DIBEIAM . v o v e v es e e nneeenns 2.10 Function Slides, Function Positions, . 4-16
2-12. Patching Mode 3, Simplified Wiring 4-24, Function Selector, Start of Function
Diagram. . . . ’ .............. 9-11 Cycl.e ............. EEBRREEEE A-47
2-13. Patching Mode 4, Simplified Wiring 4-25, Function Selector, Operating Cycle ... A-49
Diagram . . ’ 2-11 4-26. Function Selector, Blank Linkage ..,.,. 4-16
2-14. Patching Mode 5, Simplified Wiring 4-27. Function Selector, Space Linkage . ... 4-17
Diagram. . . . o e 2-12 4-28. Function Selector, Letters Figures
2-15. External Line Patching, Typical LInkage . ..o ovoovonenes o A-51
Connection CirCuit . . .. v .o v ..., 2.12 4-29, Function Selector, Character Printing
2-16. Printer and Electrical Chassis, Linkage . ... . ... AR SRAL R 4-18
Right-Side VIeW . « v v v vv e s, 2-13 4-30. Function Selector, Print Prevent
Linkage . ..........00 v . 4-18
4-31. Function Selector, Character Advance
SECTION 3 - OPERATION Prevent Lmkage C s s e e A-53
4-32. Function Selector, Off Line Function
] 3-1. Operator's Controls . .......0.0.. 3-1 Control Linkage. ... .... .. ... .. 4-19
g 3-2. Ribbon Threading Diagram .,...... 3-4 4-33. Ribbon Feed Mechanism .......... 4-21

ORIGINAL ix




Illustrations TM-03315-15
SECTION 4 - TROUBLE SHOOTING (Cont)
Figure Page Figure
4-34, Printer 1A2, Location of Test Points. . A-55 5-32,
4-35, Signal Line Power Supply 1A4,
Simplified Schematic Diagram ..... 4-22 5-33.
4-36. Signal Line Power Supply 1A4,
Location of Test Points. . . ... ... . A-55 5-34.
4-37. Electrical Chassis 1A1, Location of 5-35.
Test Points. . ... .. .00 A-55 5-36.
4-38, Effect of Series Inductance On Pulse 5-317.
Lengths . ........ ... v 4-23 5-38.
4-39, Waveshapes Showing Characteristic 5-39.
Distortion. . ........ ceeca e, 4-23 5-40,
5-40,
SECTION 5 - MAINTENANCE 5-41,
5-42,
5-1. Printer Assembly, Top View ....... A-87 5-43.
5-2, Printer Assembly, Left-Side View ... A-89 5-44,
5-3. Teleprinter Assembly, Right-Side 5-45,
View . . ... .. Ce e e A-89 5-46,
5-4. Printer Assembly, Right- S1de View. A-91 5-417,
5-5. Printer Assembly, Top View (Ribbon 5-48,
Feed Top Plate Assembly Removed) . A-93 5-49,
5-6. Printer Assembly, Bottom View .. ... A-95 5-50,
5-7. Start Clutch Release Mechanism, 5-51.
Exploded View. .. .. ... .00 . A-97 5-52,
5-8. Keyboard Assembly, Bottom View. . A-97
5-9, Keyboard Assembly, Top View...... A-99 5-53.
5-10. Selector Assembly, Lubrication Points, A-99 5-54,
5-11, Functional Section Block Diagram, ... A-101
5-12, Rotary Cable Installation, Left-Side 5-55,
View . oot i ih i i st s e e s A-101
5-13. Rotary Cable Installatlon, Cable 5- 56,
Threading Diagram ..... oo A-103
5-14. Rotary Cable Installation, Deta11 5-57.
Views ..... e s es . A-103
5-15, Return Cable Installatlon, Cable 5-58.
Threading Diagram . ..........., A-103
5-16, Return Cable Installation, Securing 5-59.
Cable to AdvanceDrum. . ........A-103 5-60.
5-17. Print Hammer Cable Installation, 5-61,
Cable Threading Diagram ........ A-105
5-18, Print Hammer Cable Installation, 5-62,
Securing Cable to Advance Drum ... A-105
5-19, Lateral Control Belt Installation, 5-63.
Belt Threading Diagram ........ . A-105
5-20. Automatic Time Delay Motor Stop 5-64,
Assembly . . v v v i i e N A-107 5-65,
5-21. Selector Main Shaft Assembly....... A-109 5-66.
5-22, Function Main Shaft Assembly ...... A-111 5-67.
5-23. Fan Outlet Duct Assembly .........A-113
5-24, Motor (400-Cycle) and Gearhead 5-68.
Assembly . . e e e e e ... A-115 5-69,
5-25, Motor (60- Cycle) Assembly ...... A-117
5-26. Selector Assembly (AN/TGC- 14(V) 5-170,
107412 A-119 5-71,
5-27. Selector Assembly (AN/TGC 14A(V)
Only) . S v 1] 5-72,
5-28., Gear Tram, Automanc Carr1age 5-73.
Return, and Line Feed Assembly. ... A-123 5-74,
5-29, Mark and Space Clutch Release Shaft,
Timing Cam Shaft, and Backstop 5-75.
Shaft Assembly .......c0c00 00 . A-125
5-30. Rear Frame Assembly ........... A-127 5-76.
5-31, Front Frame Assembly (Front View), , A-129 5-71.

FRONT MATTER

SECTION 5 - MAINTENANCE (Cont)

Ribbon Feed and Front Plate
Assemblies. .. ....... e e

Print Hammer, Print Cylinder, and
Print Cylinder Yoke Assembly ... .

Paper Feed Assembly. ..........

Takeup Drum and Linkage Assembly . .
Advance Drum and Linkage Assembly .

Function Selector Assembly.......

Front Frame Assembly (Rear View) . .

Ribbon Feed Top Plate Assembly .
Keyboard Assembly (Sheet 1 of 2) .
Keyboard Assembly (Sheet 2 of 2) .,
Electrical Chassis Assembly . . .

Line Sensor
Signal Line Power Supply.........
Service Cable . .
Printer Assembly. . ...
Selector Assembly . .

.................

..........

Advancing Clutches Manually . ... ..

Clutch Backstop Adjustment. .. .. e

Start Clutch Release Adjustment.
Selector Linkage Adjustment
Function Slide Alignment. . .
Lateral Control Belt Adjustment,
Clearance Requirements . . .
Function Shaft Adjustment .. ...
Function Bar Adjustment, Screw
Position............
Function Bar and Function Sensmg
Finger Lever Alignment . ,
Advance Prevent Lever Engaged with
Advance Suppression Latch
Character Advance Pawl and Advance

Ratchet Tooth Clearance .. ......

Check Pawl and Advance Ratchet

Tooth Clearance ......¢ev 000

Carriage Return Linkage., ... .

------

......

------

. A-171

s e 0 0 e

Carriage Return Lever Adjustment ...

Carriage Return Lock Lever
Eccentric Bushing Adjustment . .
Automatic Carriage Return and Line

Feed Linkage .....¢04..
Function Bar and Function Sensing
Finger Lever Clearance Adjustment

Bell Function Linkage. . . .. v oo o ..

Line Feed Linkage . . .....

Print Hammer Release Adjustment . .

Print Hammer Backstroke

Adjustment . . .
Print Linkage Adjustment
Print Prevent Arm Engaged with

Print Prevent Rod Lever........
Plan View of Print Cylinder. ......

Automatic Lateral Control Chain
Takeup Adjustment......
Figures H Motor Stop Ad]ustment
Time Delay Motor Stop Mechamsm
Paper Brake Adjustment, Parts
Location, . .« v 0. v v
Clutch Release Cam Follower
Eccentric Adjustment . ...
Repeat Key Actuator Arm Adjustment
Backstop Eccentric Adjustment

..............

........

......

DR

CEE R R

A-1T1
A-171

A-173
A-173

. A-175
. A-175

A-177

. A-179

A-179
A-179

A-179

. A-181

A-181
. A-181
. A-183

. A-185

A-187

. A-187

A-187

ORIGINAL




FRONT MATTER

SECTION 5 - MAINTENANCE (Cont)

TM~-03315-15 Illustrations

Figure Page
5-78, Keyboard Adjustment, Parts Location. . A-189
5-79. Waveforms for Transmitting

Letters R, .o v vvvvnnveenseas s A-101

5-80, Waveforms for Transmitting

Letters Y. ....o0vvivivnnns . A-191
5-81, Waveforms for Transm1tt1ng
Letters (LTRS) . . . A-193

5-82., Waveform for Tnnmg Ad)ustment ... . A-193
5-83. Keyboard Timing Adjustment . . A-193
5-84. Teletypewriter Set AN/TGC- 14(V),

Schematic Diagram (Sheet 1 of 2) ... A-195

5-84, Teletypewriter Set AN/TGC-14(V),

Schematic Diagram (Sheet 2 of 2) ., .. A-197

5-85. Teletypewriter Set AN/TGC-14A(V),

Schematic Diagram (Sheet 1 of 2) ... A-199

SECTION 1 - GENERAL INFORMATION

1-1 Equipment Supplied ............ .
1-2. Equipment Required But Not Supplied .
1-3.  Factory or Field Changes .........
1-4, Equipment Similarity ....... e
SECTION 2 - INSTALLATION

2-1., Primary Power Source Options .....
SECTION 3 - OPERATION
Operator's Controls . . ........ .o

3-1.
3-2, Summary of Operating Procedures . ., .

SECTION 4 - TROUBLE SHOOTING

4-1, Test Equipment and Special Tools. . . .
4-2. Preliminary Checks For Equipment

AlreadyInUse ... vevinnnnn
4-3.  Preliminary Checks For Equipment Of

Unknown Condition ., , .. ... o0 v v
4-4, System Trouble-Shooting Chart ... ..
4-5, Keyboard 1A9, Trouble-Shooting

Chart. ... iv it i i e e e
ORIGINAL

Tables
SECTION 5 - MAINTENANCE (Cont)
Figure Page
5-85, Teletypewriter Set AN/TGC-14A(V),

Schematic Diagram (Sheet 2 of 2) , .. A~201
5-86, Teletypewriter Set AN/TGC-14(V),

Wiring Diagram. . . o v v o v 00 0 s . A-203
5-87. Teletypewriter Set AN/TGC-14A(V),
Wiring Diagram . e s e e es s A-205

5-88. Line Sensor, Wiring Diagram. e e e s A-207
5-89, Signal Line Power Supply,

WiringDiagram. .. ... i o000 e s A~209
5-90. Keyboard TT-318/UG

and TT-318A/UG,

WiringDiagram. . .. .o s e v v v v o . . A-211
5-91. Service Cable, Wiring

Diagram. .....c0tee0veeese...A=2183
5-92, Selector, Wiring Diagram ........ . A-213

LIST OF TABLES

2-1

SECTION 4 - TROUBLE SHOOTING (Cont)
Table Page

4-6, Line Sensor 1A3, Trouble-Shooting
Chart.......oviiieiinenn .. A-23
7. FunctionAnd PulseData.......... A-25
-8, Printer 1A2, Trouble-Shooting Chart . . A-27
9 Signal Line Power Supply 1A4,
Trouble-Shooting Chart. ......... A-27
4-10, Electrical Chassis 1A1, Trouble-
Shooting Chart. ........cvvv v A-29
4-11, Voltage and Current Measurements, .. A-31

B
1 &

SECTION 5 - MAINTENANCE

5-1 Test Equipment and Tools Required .. A-57
5-2, Operator's Daily Checkoff List, .. .. . A-57
5-3. Operator's Weekly Checkoff List . ... A-59
5-4 Preventive Maintenance Weekly Checkoff A-59
5-5 Preventive Maintenance Semimonthly

Checkoff. .. ... i eienenn A-61
5-6. Preventive Mamtenance Monthly

Checkoff. ..... PPN ... A-65
5-7. Preventive Maintenance Bnnonthly

Checkoff........... ceee.. A-87
5-8. List of Maintenance Standards

Procedures. « o v v v v v v b et e e s o A-69
5-9, Lubrication Instructions . ......... A-69
5-10., TensionValues .........0c000.0. A-81

xi




Warning TM-03315-15 FRONT MATTER

WARNING

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

GENERAL INFORMATION

1-1. SCOPE.

This Technical Manual contains installation, oper-
ation, and maintenance instructionsfor Teletypewriter
Set AN/TGC-14(V) and Teletypewriter Set AN/TGC-
-14A(V). The teletypewriter sets (figure 1-1) are
manufactured by Mite Corporation, New Haven, Con-
necticut. This Technical Manual is in effect upon re-
ceipt and supersedes MARCORPS TM-03315A-15,
3 August 1961. Extracts from this publication may be
made to facilitate the preparation of other Department
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 kit 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 availablefor 400-cyclesper 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 45.45, 50, and 75 baud.
Baud rate of 45.45 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 @ through 9,
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 signalingthe 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. For 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 example, is rep-
resented by mark-mark-space-mark-space. In ad-
dition to the five intelligence pulses, each pulse group
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 consisting of a start pulse, five intelligence
pulses, and stop pulse is therefore 7.42 (AN/TGC-
14(V)) or 7.0 (AN/TGC-14A(V)) units in length. The
actual time duration of a pulse group is dependent
upon operational speed. At 60 words per minute, each
unit is 22 milliseconds in length and each pulse group
is 163 milliseconds in length (7.42 times 22 milli-
seconds). At 45.45 baud, the length of 22 milliseconds
for each unit may be calculated by dividing 1000 milli-
seconds by the baud rate of 45.45. The length of each
pulse group is 22 times 7.0 or 154 milliseconds. The
difference in length of pulse group (163 milliseconds
for 7.42 unit code and 154 milliseconds for 7.0-unit
code) is due to the different length of the stop pulses.
The complete Baudot code is illustrated in figure 1-2,

Although the keyboard operates on a 7.42-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 teletypewriter set,
allowing it to correct for slight speed differences be-
tween machines as well as to operate on any code be-
tween 7 and 8 units.

d. OPERATING FEATURES. - The teletypewriter
sets employ a standardteletypewriter keyboard which,
when the set is in the transport condition, may be
stowed in a recess in the electrical chassis beneath
the printer. Figure 1-3 shows the equipment with the
keyboard 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 the space bar which normally do

not cause printing) serves a dual purpose. When the -

teletypewriter set is inthefigures 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, the letter shown on the lower portion
of the depressed key will be printed. The blank key
at the lower right isone of the 32 available characters,
but normally does not cause printing to take place.
The group of four buttons below the copy window control
mechanically operated local off-line functions of line
feed, figure shift, letters shift, and carriage return.
These functions are purely local and have no effect
on the signal line. The operating controls are grouped
at the lower left side of the keyboard. Behind the
LIFT panel are the PAPER pressure release lever
and the LINE FEED shift arm. The AN/TGC-14(V)
is equipped with a figure H motor stop feature which
when actuated shuts off power to the motors of all
teletypewriter sets in the circuit but maintains their
heaters, line sensors, and signal line power supplies
in a standby condition. The motor is reactivated upon
receipt of thefirst start pulse or a break in the signal
line. The AN/TGC-14A(V) is equipped with a time
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-spacetransition
is received for 90 seconds (45.45 baud) or 60 seconds
(75baud). Receipt of the first mark-to-space transition
automatically restarts the motor. Transmittingfigures
H from an AN/TGC-14A(V) to another AN/TGC-14A(V)
on the signal line will not stop either of the teletype-
writers; however, any AN/TGC-14(V) on the same
signal line will be stopped.
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Figure 1-2. Five-Level Baudot Code

The AN/TGC-14(V) uses standard single or multi-
ply rolls of copy paper 8-1/2 inches wide and of any
diameter 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/TGC-14A(V) uses either the
same copy paper stored in the electrical chassis or
fan-fold, sprocket-feed, multi-ply copy paper stored
externally andfed intoa slot inthe rear of Non-Tactical
Case CY-297TTA/UG. Tactical Case CY-2976/PG does
not have this provision.

The electrical chassis (figure 1-5) accommodates
the printer and the copy paper. The printer prints six
linestothe inchwhen set for single line feed and three
lines to the inch when set for double line feed. Auto-
matic carriagereturn and line feed occur when either
72 or 76 characters (depending on the adjustment of
the carriage return mechanism) have been printed on
a line and a carriage return signal has not been re-
ceived.
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Step 4, Move right-hand keyboard rail (E) so that
it just contacts the key retaining strip at both the front
and rear of the rails; secure the rails in this position
and reinstall thekey retaining strip in its correct po-
sition.

(f) CODE BAR AND PULSING FINGER CLEAR-
ANCE. - The shaft clamps (figure 5-78, Appendix,
detail A)usedto secure the pulsing fingers are spaced
with pulsing finger adjustment shims which are 0.002-
inchthick. Removal of the shims increases the clear-
ance between the code bars and the pulsing fingers.
It may be necessary to remove more shims from one
side to keepthe pulsing finger and prevent lever shaft
parallel to the code pulsing cam assembly. If the
pulsing finger and prevent lever shaft is removed,
secure the shaft clamps and shims to their original
position with the attaching screws.

Adjust the final thickness of the pulsing finger ad-
justment shims so that the clearance between the code
bars and the pulsing fingers is 0.005 to 0.010 inch (fig-
ure 5-'718, Appendix, detail B).

(g) CODE PULSING CONTACT CLEARANCE.

NOTE

An alternate method of establishing code pul-
sing contact clearance is given under para-
graph 5-5ba(3)(a).

Step 1. Position thekeyboard as shown in detail A,
figure 5-'78 (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 clutch is in the stop
position (stop tab of cage against the clutch release
finger).

Step 3. Place a 0.031-inch shim (one end bent ap-
proximately 45 degrees for 3/16-inch length) under
the start pulsing finger. (This finger is operated by
the steel cam next to the master pulsing cam.) Make
certain that the shim does not climb up on the angled
surface of the cam. This step establishes the midway
point of travel of the start pulsing finger.

Step 4. Connect an ohmmeter across the start
pulsing finger contacts; using a thin screwdriver as a
contact bender, bend the lower contact leaf or bottom
leaf stiffener as equipment dictates so that the contacts
just close or open. This adjustment allows the con-
tacts to make or break on the midway point of travel
of the start pulsing finger.

Step 5. Depressthe LTRS (letters)key and manually
rotate the keyboard drive gear until the number 1
pulsing finger rests in the center of the low position
of the nylon cam.

Step 6. Repeat steps 3 and 4.

Step 7. Repeat steps 5 and 6 for the number 2
through number 5 pulsing fingers; perform a total of
six adjustments in this manner.

Step 8. Manually rotate the keyboard drive gear
until the clutch is in the stop position. Depress the
letters key and check for clearance of 0.005 to 0,010
inch between the code bars and pulsing finger tips
(figure 5-78, detail B, Appendix). If the clearance is
incorrect, repeat steps 1 through 7.

(h) CODE PULSING CONTACT TENSION. - Check
that the pressure required to open a closed set of
code pulsing contacts (figure 5-78, Appendix, detail D)
is 3 to 4 ounces,
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(2) OSCILLOSCOPE ADJUSTMENT OF KEY-
BOARD.

NOTE

Insure that the master pulsing contact assem-
bly has been centered (paragraph 5-5c¢(5), steps
11 and 12)prior to performingthis adjustment.

Step 1. Remove the electrical chassis from the
case (paragraph 5-5b(3)) and extend the keyboard to
the operating position.

Step 2. Refer to figure 2-12 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 resistor.

Step 5. Turn on the equipmentand adjustthe LINE
ADJUST control for approximately 30 milliamperes
of signal line current as described in paragraph
2-8e(4).

Step 6. Locatethelower spring leaf adjusting screw
(figure 5-718, Appendix, detail E) directly under the
upper spring leaf adjusting screw; insert the insulated
1/16-inch internal-hex wrench (supplied in Tool Kit
TK-122/U) through the split rubber cover into the
lower spring leaf adjusting screw; transmit the letter
Y using the REP (repeat)key and turn the lower spring
leaf adjusting screw counterclockwise until the letter
Y is no longer transmitted.

Step 7. Open the upper spring leaf adjusting screw
access plate (figure 5-78, Appendix, detail E); insert
the special wrench between the ribbon roller and the
printer front plate into the upper spring leaf adjusting
screw and turn the screw counterclockwise until the
printer runs open.

Step 8. Transmit a series of letters R using the
REP (repeat) key: Turn the upper spring leaf adjust-
ing screw clockwiseuntil the waveform on the oscillo-
scope 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 5-79 (Appendix). Asthe screw first
comes in contact with the pulsing finger, waveform 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 using the
REP (repeat) key. Turn the lower spring leaf adjust-
ing screw clockwise until the waveform shows mark-
ing pulses on 1, 3, 5, and stop and spacing pulses on
start, 2, and 4 as shown in waveform A, figure 5-80
(Appendix). Waveform B shows the lower spring leaf
adjusting screwtoo far out; waveform C shows the lower
spring leaf adjusting screw approachingthe proper ad-
justment; and waveform D shows the lower spring leaf
adjusting screw too far in.

Step 10. Transmit LTRS (letters) using the REP
(repeat) key. The oscilloscope waveform should ap-
pear as shown in waveform A, figure 5-81 (Appendix).
Readjust the upper and lower adjusting screws slightly
for minimum width of the pips. Transmit letters R; if
the lower screw is properly adjusted and the upper
screw is in too far, waveform B will appear. Trans-
mit letters Y; if the upper spring leaf adjusting screw
is properly adjusted and the lower spring leaf adjust-
ing screw is in too far, waveform C will appear.
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Step 11. Before proceeding with step 12, check the
speed change gear which is installed in the equipment,
Refer to paragraph 2-10 for speed change gear re-
placement and install the 100-word per minute (white)
gear, Refer to figure 5-82 (Appendix) for the proper
length of the start pulse of the speed change gear in-
stalled.

Step 12. Using a convenient time base on the os-
cilloscope, note the length of the start pulse (first
spacing pulse); this start pulse should appear as shown
infigure 5-82 (Appendix). For the AN/TGC-14(V)oper-
ating on 7.42-unit code and 100 words per minute, the
pulse length should be 13.49 milliseconds (or 22 milli-
seconds at 60 words per minute). For the AN/TGC-
14A(V) operating on 7.0-unit code, the pulse length
should be 13.33 milliseconds at 75 baud and 22 milli-
seconds at 45.45 baud. If the pulse lengths are incor-
rect, adjust the pulse length as described in the follow-
ing steps.

NOTE

There are two alternate methods for checking
the start pulse length. The first method is to
compare the lengths of the start pulse and the
number 1 pulse during letters condition; the
end of the number 1 pulse appears as a small
pip in figure 5-82 (Appendix). The second
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 13. Locate the start pulse eccentric (CCS6,
figure 5-40, Appendix) in the master pulsing cam and
rotate the pulsing cam assembly until this start pulse
eccentric is aligned withthetop adjustment hole in the
keyboard frame (figure 5-83, Appendix); check that a
screw is aligned with the bottom hole.

NOTE

Do not loosen or move either the eccentric or
the screw as yet.

Step 14. Rotate the pulsing cam assembly until the
second screw appears in one of the adjustment holes;
loosenthis screw by inserting an internal-hex wrench
through the hole in the frame, Rotate the cam assem-
bly until the third screw appears in one of the adjustment
holes; loosen the screw.

Step 15. Rotate the pulsing cam assembly until the
start pulse eccentric again appears in the top adjust-
ment hole and the first screw again appears in the bot-
tom 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 16, 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 clockwise when viewed from
the left side of the keyboard. If the start pulse must
be shortened, advance the relative position of the
master pulsing cam with the start stop cam.

Step 17, Uponcompletion of the adjustment, tighten
the first screw and then the remaining two screws;
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close the upper spring leaf adjusting screw access
plate (figure 5-78, Appendix, detail E),
(3) FIELD ADJUSTMENT OF KEYBOARD.
(a) CODE PULSING CONTACT CLEARANCE.
NOTE

Insure that the master pulsing contact assem-
bly has been centered (paragraph 5-5¢(5), steps
11 and 12)prior toperformingthis adjustment,

Step 1. Position the keyboard as shown in detail A,
figure 5- 78 (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 contact (start
stop) opens and its pulsing finger is on the high side
of the cam.

Step 3. Using a contact bender, adjust the contacts
by carefully bending the bottom contact leaf or the
bottom contact leaf stiffener for a clearance of 0.020
to 0.025 inch.

Step 4. Continue rotating the keyboard drive gear
until the low side of the cam is opposite the number 1
pulsing finger; adjust the contact clearance for 0.015
to 0.020 inch (figure 5-78, Appendix, detail C); repeat
this procedure for the number 2 through number 5
pulsing fingers.

Step 5. Depress the letters key and manually ro-
tate the keyboard drive gear until the number 1 puls-
ing finger drops off the high side of the cam (figure
5-78, Appendix, detail D); check for a clearance be-
tween 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 incorrect, check the condition of the
cam, pulsing fingers, code bars, and associated mech-
anism.

(b) MASTER PULSING CONTACTS. - The fol-
lowing procedures will place the keyboard contacts
in nearly perfect alignment., For further refinement
of adjustment, perform the oscilloscope adjustment
procedure of paragraph 5-5ba(2).

Step 1. Loosenthree screws (CC5, figure 5-40, Ap-
pendix) and rotate start pulse eccentric (CC6) to the
mid-position (slot toward center of shaft); tighten
screws (CC5).

Step 2. Depress the blank key and manually rotate
keyboard drive gear (CC13) until master pulsing cam
follower (AAl12c) rests on the first low part of master
pulsing cam (CC4). Check that the number 1 pulsing
finger contacts are closed.

NOTE

I the master pulsing contact assembly has
been dismantled, proceed with steps 3 through
8. If the master pulsing contact assembly has
not been dismantled from the keyboard frame,
proceed with steps 9 through 24,

Step 3. Loosenmaster pulsing cam follower screw
(AA12a)and rotate keyboard contact actuator (Z) aside.

Step 4, Using the special internal-hex 1/16-inch
wrench (supplied in Tool Kit TK-122/U), back out up-
per and lower spring leaf adjusting screws (CD18) so
that the screws are still engaged in their threads. This
provides maximum clearance between the contacts.
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Step 5. Usingtwo screws (CE)andtwo lock washers
(CF), mount the master pulsing contact assembly to
left bottom frame (DP91); tighten the screws slightly.
Make certain that the bends of upper and lower leaf
contact assemblies (CD12 and CD13)are equal and the
tips are approximately in the center of insulators
(CD7).

Step 6. Spread the upper and lower leaf contacts
apart just enough to insert keyboard contact actuator
(Z) between the leaf contacts; tighten master pulsing
cam follower screw (AA12a).

Step 7. Place a shim (0.010 inch for six-leaf mas-
ter pulsing contact assembly (CD) or 0.005 inch for
two-leaf master pulsing contact assembly (CD)) be-
tween the tip of master pulsing cam follower (AA12c)
and its cam, while on the low., This establishes the
midway point of travel of the master pulsing cam
follower.

Step 8. Loosen two screws (CE) and move the en-
tire master pulsing contact assembly into position so
that keyboard contact actuator (Z) is pointing at the
center insulator and upper and lower leaf contact as-
semblies (CD12)and CD13) are parallel to keyboard
contact actuator Z; tighten two screws (CE) and re-
move the shim.,

Step 9. Connect an ohmmeter (Multimeter AN/PSM-
4, or equivalent) across the keyboard slip connector
contacts (figure 5-9, Appendix),

Step 10. Rotate the keyboard drive gear toward the

front until the shaft rotates freely;the clutch will then
be in the stop position.

Step 11, Depress letter A and turnthe keyboard over
with the space bar toward you.

Step 12, Observing the pulsing fingers (figure 5-8,
Appendix) from right to left, note that the first one is
the master pulsing cam follower and the second one is
the start stop pulsing finger which is now resting on
the low side of its cam.

Step 13. Slowlyrotatethekeyboarddrive gear away
from you until the master pulsing cam follower is
riding in the center of the first low part of its cam.

Step 14, Turnthelower spring leaf adjusting screw
(figure 5-78, Appendix) counterclockwise wuntil 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 15. Very carefully turnthe keyboard drive gear
away from you until the master pulsing cam follower
is riding on the center of the high point of its cam.

Step 16. Turn thekeyboard over and turn the upper
leaf adjusting screw (figure 5-78, Appendix) counter-
clockwise until no reading is observed on the ohm-
meter; thenturn the screw clockwise until the reading
is first observed and continue turning the screw one-
eighth turn past this point.

Step 17. Remove the ohmmeter and reinsert the
keyboard in the printer.

Step 18, Turn the machine on and type a series of
letters R, using the REP (repeat) key.

Step 19. Adjust the printer range as instructed in
paragraph 2-8e(l) until the low end of the range is
found.

NOTE
If letter V prints, the upper spring leaf adjusting
screw is in too far.
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Step 20. Move the range dial up ten points from
the low end.

Step 21. Type a series of letters Y, using the REP
(repeat) key; turnthe lower spring leaf adjusting screw
clockwise until the letters Y print correctly.

NOTE

If letters function is selected, the lower spring
leaf adjusting screw is in too far,

Step 22, 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 up-
per spring leaf adjusting screw is too far out, Make
the indicated adjustment and verify that letters R are
printing correctly.

Step 23. Type a series of letters Y, using the REP
(repeat) key; if letters V print, the upper spring leaf
adjusting screw is toofar in; if the machine runs open,
the upper spring leaf adjusting screw is too far out.
Make the indicated adjustment and verify that letters
Y are printing correctly.

NOTE

Whenboth letters R and Y are printing correctly
at the low end of the printer range,the key-
board is correctly adjusted,

Step 24. Reset the printer tothe middle of its range
according to paragraph 2-8e(1).
bb. SPROCKET-FEED PAPER ADJUSTMENT.

NOTE

This procedure applies to AN/TGC-14A(V)
only.

Step 1, Install the 72 character block in the 72
character position on the carriage return V lever
as shown in figure 5-59 (Appendix).

Step 2. Turn the advance drum counterclockwise
until the stop pin on the advance ratchet comes in con-
tact with the 72 character block. Release the print
function clutch, rotate the main shaft manually until the
next downstroke of the function bar releases the auto-
matic carriage return and line feed sensing finger
levers,

Step 3. Set the printer in letters A position by
positioning the number 1 and number 2 clutches on
the mark side (held by the top clutch release fingers)
and the number 3, 4, and 5 clutches on the space side
(held by the bottom clutch release fingers). Insure
that the index marks on the lateral control function
slide are in proper alignment with the index marks
on the function selector frame.

Step 4. Loosen the lateral control belt clamp (fig-
ure 5-52, Appendix) on the takeup drum and allow 3/8
inch of the lateral control belt to be released; then
tighten the clamp.

Step 5. Loosen the lateral control belt clamp (fig-
ure 5-3, Appendix) and tighten the 3/8 inch slack of
the lateral control belt released from the takeup drum
and then tighten the clamp; check fora clearance of
approximately 1/8 inch between the right edge of
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print cylinder yoke assembly (A6, figure 5-33, Ap-
pendix) and the adjacent frame (right wall of the rear
frame).

NOTE

In the following step, if the amount of lateral
control belt excess on the takeup drum is not
sufficient, remove thelateral control belt from
print cylinder yoke clamp (22, figure 5-1, Ap-
pendix), establish the 1/8-inch clearance be-
tween the right edge of the print cylinder yoke
assembly and the adjacent frame, and reclamp
the lateral control belt in the print cylinder
yoke clamp.

Step 6. Placethe printer inletters Mposition; refer
to. figure 5-52 (Appendix) and check for 1/16-inch
clearance between the takeup arm pin and the rear of
the slot in the takeup drum bracket,

Step 7. Place the printer in letters A position and
advance the print cylinder half way across the page.

Step 8. Loosen the print hammer cable clamp
screw (figure 5-17, Appendix)and reposition the ham-
mer so that when actuated it will strike the letter A
squarely, thus establishing the correct lateral posi-
tion between the print cylinder and print hammer;
tighten the print hammer cable clamp screw,

5-6. REFERENCE DATA.
a, SEATING TORQUE VALUES. - Refer to the fol-

lowing list for the recommended seating torque for
stainless steel cap screws.
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Screw Size Torque (Inch-Pounds)

2-56
3-48
4-40
5-40
6-32
8-32
10-32
1/4-20

o e e .
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O > DO b

To prevent permanent damage to the screws, do
not exceed the above values, When the screws are
installed into lightly threaded holes, individual judg-
ment is necessary to determine the exact amount of
force to use so as not to strip the threads.

b. TENSION VALUES., - Refer to table 5-10 (Appen-
dix)for the tension values of the springs in the equip-
ment.

5-7, OVERALL SCHEMATIC AND WIRING DIA-
GRAMS.

Refer to Appendix figure 5-84 for the overall sche-
matic diagram and to Appendix figures 5-86 and 5-88
through 5-92 for the wiring diagrams for Teletype-
writer Set AN/TGC-14(V). For Teletypewriter Set
AN/TGC-14A(V), refer to Appendix figure 5-85 for
the overall schematic diagram and to Appendix fig-
ures 5-87 and 5-88 through 5-92 for the wiring dia-
grams,
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