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A Teleprinters AN/'UGC-38 and AN, UGC ()

B. Teletypewriter Set AN UGC-41

Figure 1-1. Teleprinters AN/ UGC-38 and AN/UGC-40, and Teletypewriter Set AN/UGC-41
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SECTION 1

GENERAL INFORMATION

1-1. GENERAL,

This Technical Manual contains installation,
operation, theory, troubleshooting, and maintenance
instruclions for Teletypewriter Set AN, UGC-41
{(Send and Receive Communications Page Printer),
Teleprinter AN, UGC-40 (Receive Communications
Page Printer), Teleprinter AN UGC-40 (Receive
Only Communications Page Printer), and Teleprinter
AN UGC-38 (Receive Only Weather Page Printer).
The teletypewriter set and teleprinters are manu-
factured by MITE Corporation, New Haven, Con-
necticut. Extracts from this publication may be
made to facilitate the preparation of other Department
of Defense Publications.

1-2. PURPOSE AND DESCRIPTION OF
EQUIPMENT.

a. PURPOSE. - Teletypewriter Set AN UGC-41
and Teleprinter Sets AN, UGC-40 and AN UGC- 38
are ruggedized, lLightweight, miniature, alphanumeric
or alpha-weather printing telegraph equipments.

They may be used for general service under a wide
range of operating conditions., These sets are fully
compatible with commercial and mililary teletype-
writer equipments employing the standard Baudot
code and can be integrated into existing land-line

and radio-link communications systems. By appro-
priate switching the equipment can be operated in
full-duplex on-line, or off-line circuits. Local opera-
tion (off-line) as an electric typewriter is used for
local testing. Since Teleprinter Sets AN/ UGC-38
and AN UGC-40 do not have keyvboards, an external
source for keying the units is required for local
testing. As Figure 1-1 illustrates, the units are fur-
nished in non-tactical cases for use in {ixed-station,
shipboard, mobile, and aircraft installations.

b. DESCRIPTION.

(1) OPERATING OPTIONS. - Teletypewriter Set
AN UGC-41 consists of a keyboard, a printer, an
electrical chassis, an electronic module, and a case.
The electronic module contains a dual range line
sensor, a line sensor power supply, and a time delay
molor stop. Teleprinter Sets AN, UGC-38 and
AN UGC-40 are essentially the same as Teletype-
writer Set AN UGC-41 except that they will not accept
i kevboard, A 115-volt, 60 cycles per second.
hysteresis- synchronous, alternating current, motor
is provided for operation in each equipment. Case
CY-6063 UG, equipped with shock-mounts, houses
each of these units making them suitable for instal-
lations which may be subjected to severe shock or
vibration. The versatility of these units is further
enhanced by a simple swilching option which permits
operation in Hi- or Lo-level full-duplex, or off-line
(local) modes. Speed change gears, allowing varia-
tions in operational speed, are supplied for 60, 66,
and 100 words-per-minute operation,

ORIGINAL

(2) PRINCIPLES OF OPERATION, - Teletype-
writer Set AN, UzC-41 is a send, receive unit.
Teleprinter Sets AN/ UGC-38 and AN, UGC-40 are
receive-only units. Only that portion of the text
relative to the receipt of coded signals is applicable
to Teleprinter Sets AN UGC-38 and AN/ UGC-40.
Teletypewriter Set AN, UGC-41 provides the means
of transmitting and receiving printed intelligence
comprising the 26 letters of the alphabet, the digits
@ through 9, and a basic group of punctuation signs
and other symbols. (Teleprinter Set AN UGC-38 is
a recejve-only printer with standard weather code
print-out. )

In addition to the printing of these characlers,
certain necessary mechanical operations are pro-
vided; spacing between words, letters-figures
shifting, line feed, and carriage return. ther
operating features include a bell function; an auto-
matic line feed upon receipt of signalled carriage
return: a repeat key, which when depressed causes
the last transmitted character to be continuously
repeated until the key is released; an automatic
time delay motor stop; and a keyvboard interlock
mechanism. When in use, the keyboard interlock
mechanism enables the operator to depress any of
the keyboard levers without actually transmitting
the intended character. Upon receipt of a synch-
ronous pulse, the keyboard clutch is released and
the intelligence stored in the keyboard is trans-
mitted, clearing the keyboard for depression of the
next key lever.

At the other end of the line. the train of pulses
(zenerated upon release of the keyboard cluieh) is
received and decoded by the line sensor in a remote
teletypewriter set. The decoded train of pulses is
then translated into the required 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 keyvboard. line sensor
power supply, line seénsor, and printer of a tele-
typewriter sel are connected in a closed loop.
Teleprinter Seis AN/UGC-40 and AN UGC-38 re-
gquire a keying device lor test purposes and to make
those adjustments which require power. The signal
code developed by the keyboard 15 the standard {ive-
level 7. 42 unit Baudot serial teletypewriter code,

In this code, each keyboard function is represented
by a discrete combination of mark (current) bits and
space {no-current) bits. Each bit group contains
five of these intelligence bits. The letter J. for
example, is represented by mark-mark-space-mark-
space. In addition to the five intelligence bits, each
bit group begins with a start (spacing) bit and ends
with a stop (marking) bit. The stop bit is 1. 42 times
as long as any of the other six bits, each of which
may be considered as one time-unit long. The
entire bit group consisting of a start bit, [ive

1-1
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intelligence bits, and a stop bit is therefore 7. 42
units in length. The actual time duration of a bit
group is dependent upon operational speed. At 60
words per minute, each bit is 22 milliseconds in
length (7. 42 times 22 milliseconds or 0. 163 seconds
per letter or function). The complete Baudot code
is illustrated in Figure 1-2.

Although the keyboard operates on a 7. 42 unit
basis, the receiving printer operates on a 6. T unit
basis. This feature increases both the reliability
and versatility of the teletypewriter set, allowing it
to correct for slight variations in speed between
machines.,

(3) OPERATING FEATURES. - Teletyewriter
Set AN/ UGC-41 employs a standard teletypewriter
keyboard which, when the set is to be shipped, is
stowed in a recess in the elecirical chassis beneath
the printer. The keyboard can be illuminated by
opening the hinged front cover reflector, which when
opened, reflects light from the copy lamps on to the
keyboard The keyboard can thus be illuminated
without having to illuminate the surrounding area
Intensity of the copy lights can be controlled by
placing the copylight switch (see Figure 3-1 for all
keyboard controls) in the BRIGHT, DIM, or OFF
position. Figure 1-3 shows the equipment with the
keyboard extended to, and secured in, the operating
position. The 32 keys are arranged in three rows
which are banked for operator comfort. Each of the
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keys on the keyboard (except FIGS, LTRS, LINE
FEED, CAR RET, blank, and the space bar, which
normally do not cause printing) serves a dual pur-
pose. When the teletypewriter set is in the Figures
condition the symbol shown on the upper portion of
the depressed key will be printed. When the tele-
typewriter 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 is one
of the 32 available characters, but normally does
not cause printing to take place. The keyboard is
equipped with a guard to negate the possibility of
damaging the space bar.

The four buttons located below the copy window
{part of the chassis assembly), control the mechani-
cally operated off -line functions of line feed, figures
shift, letters shift, and carriage return. These are
local functions and have no effect on the signal line.

The operating controls are grouped at the lower
left side of the keyboard. The line feed shift arm,
used to shift to single or double space copy, extends
through the {ront cover just above the key lever for
letter P. A PAPER pressure release button extends
through the printer front cover just over the key
lever for the letter W,

Each equipment is supplied with an electronic
time delay motor stop which turns off the motor
leaving the line sensor in a standby condition when
no mark-to-gpace transition has been received for
approximately two minutes. Receipt of the first
mark-to-space transition automatically restarts the
motor.

All three equipments, Teletypewriter Set
AN/UGC-41 and Teleprinter Sets AN/ UGC-40 and
AN/UGC-38, use 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
roll is stored in the electrical chassis (Figure 1-4).
The three equipments are also capable of using fan-
fold, sprocket feed, multi-ply copypaper, stored
externally and fed into a slot in the rear of Non-
Tactical Case CY-8063/UG.

The electrical chassis (Figure 1-5) accommodates
the printer and the copypaper. The printer prints
six lines to the inch, when set for single line-feed,
and three lines to the inch, when set for double line-
feed, Automatic carriage return and line-feed occur
when either 72 or 76 characters (depending on the
adjustment of the automatic carriage return
mechanism) have been printed on a line and a
carriage return signal has not been received. In
addition, the unit also contains a device which, when
enabled, provides automatic line-feed on signalled
carriage return, preventing overprint of the previous
line.

During operation of the printer, the copypaper
feeds in front of an eight-sided print cylinder which
contains 64 characters. This print cylinder is po-
gitioned 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. Ribbon reversal is automatic.

The electronic module consists of the time delay
motor stop, line sensor power supply and line sensor,

ORIGINAL



AN/UGC-41, -40, AND -38
GENERAL INFORMATION

POWER DATA PLACARD

KEYBOARD REFLECTOR

LAMP SWITCH

POWER
SWITCH

OPERATING SWITCHES

NAVSEHIPS 0967-170-8010

PAPER RELEASE BUTTON

Paragraph
1-3

OFF-LINE FUNCTION BUTTONS

AIR EXHAUST PORT

CASE FASTENER STUD
(2)

LINE FEED SHIFT ARM

KEYBOARD
KEYBOARD GUARD

Figure 1-3. Teletypewriter Set Ready [or Operation

It is a plug-in printed eircuit board mounted on the
left-rear side of the electrical chassis. The rear of
the chassis (Figure 1-4) houses two fuse holders for
the (1. 5 ampere) primary power line fuses. Figure
1-4 also shows the location of the two service cable
receptacles through which all power, signal line, and
ground connections are made. The bench test primary
power and signal service cables (not supplied as part
of the unit) are shown in Figure 1-6, A plug-in type
transformer, located in the right rear of the electrical
chassis (see Figure 1-5), supplies operating voltages
for the line sensor power supply and copy lamps.

The metal 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 running spares kit is attached to the rear of the
chassis.

Inlet and exhaust ventilation ports are provided.
A slot at the rear of the case is used for admitting

the externally stored fan-fold, sproeket feedcopypaper.

ORIGINAL

1-3. REFERENCE DATA.

a. NOMENCLATURE. - Teletypewriter Set
AN/ UGC-41; Teleprinter Sets AN,/ UGC-40 and
AN/ UGC-38.

b. SPECIAL FEATURES,

1. BSeli-contained electronic module eontaining:
Time delay motor stop, line sensor power

supply, and line sensor.

2, Automatic carriage return and line feed (after
T2 or 16 characters).

3. Automatic line feed upon receipt of signalled
carriage return

4. Input signal line not polarity sensitive.

5. Provision for high and low current range
operation,
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FPAPER SUPPLY ROLL

TRANSFORMER

MOTOR STOP
ENABLE DISABLE
SWITCH = -

FUSE HOLDERS

A, Teletypewriter Set

PRIMARY POWER CONMECTOR RECEPTACLE
SIGHNAL CONNECTOR RECEPTACLE

B. Teletypewriter Set
Figure 1-4. Teletypewriter Sel, Rear View
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ELECTRONIC MODULE DANCER ROLL TUBE

PAFPER GUIDE BAR
TRANSFORMER
PRINT CYLINDER { PLUG-IN TYPE)

PRINT HAMMER

ELECTRICAL CHASSIS

OFF=LINE FUNCTION BUTTONS LINE FEED SHIFT ARM

PRESSURE RELEASE BUTTON KEYBOARD ASSEMBLY
Figure 1-b. Teletypewriter Set, Case and Cover Removed
Carriage Return, and Blank, AN/UGC-38

prints {-) on Figures-Blank

9. Internal paper supply for single- or multi- ply

paper rolls (8-1/2-inches wide by 5-inches in
. a/ diameter with a 1-inch hollow core) or ex-
A \\ nally stored fan-fold, sprocket feed, multi-
. ply copy paper (up to 6-ply).
POWER CABLE SIGNAL CABLE 10. Keyboard interlock prevents transmission if
fWITE Pynl BE8AF | BHTE ®4K BELLE | rermote HHI.H.EI]'I. jE» not TE_!q'.'ldj? tEI I"E'f‘!Ei‘.-'{!

(AN UGC-41 onlv).
Figure 1-6. Primary Power
and Jignal Service Cables ¢. POWER REQUIREMENTS. - 115 volts alternat-
ing current, 60 c¢ycles per second, single-phase,
112 watis,

6. May be installed into sigznal line of 20 to 80 d. TYPE OF INSTALLATION. - Non-tactieal,
milliamperes without internal adjustment. airborne, and [ixed station.
e. OPERATING SPEED. - Gears for 60, 66, or 100
1. Odfers a resistive load to signal line. words-per-minute,
. SIGNAL CODE TYPE. - Direct-current pulse,
8. Units do not print or space on non-printing five-level, 7. 42 unit, Baudot serial. neutral line

functions (Letters, Fipures. Line Feed,

ORIGINAL 1-5
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g. KEYBOARD. - Standard communications (sup-
plies with AN, UGC-41 only).

h. TYPE OF CHARACTERS. - English (weather
code with AN/UGC-38 only).

i. TYPE FACE. - Gothic, 12-point.

j. PRINTER LINE SPACING.

1. Single line feed - Six lines per inch.
2, Double line feed - Three lines per inch,

k., CHARACTERS PER LINE. - Adjustable for
either T2 or TG.

1. INPFUT IMPEDANCE,

1. High current range (20 to 80 milliamperes) -
Approximately 185 ohms, resistive, at 60
milliamperes,

2. Low current range (2,5 to 10 milliamperes) -
Approximately 1500 chms, resistive, at 5
milliamperes.

m. ALARM DEVICE. - Signal activated bell,

n. COPY PAPER. - All three units use maximum
S-inch diameter roll, (single- or multi-ply), 8-1/2-
inch wide, with 1-inch hollow core or fan-fold,
sprocket feed, multi-ply paper (up to 6-ply).

1-4. EQUIPMENT SUPPLIED.

The equipment supplied as Teletypewriter Set
AN UGC-41 and Teleprinter Sets AN UGC-40 and
AN UGC-38 is listed in Table 1-1.

NAVEHIPS 0967-170-8010

AN/UGC-41, -40, AND -38

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

Refer to Table 1-2 for the list of equipment and
publications required but not supplied with the tele-
typewriler sets.

1-6. FACTORY AND FIELD CHANGES,

There are no factory or field changes in existence.
Table 1-3 is provided for future use.

1-7. EQUIPMENT SIMILARITIES.

Refer to Table 1-4 for a comparison between
Teletypewriter Sel AN/UGC-41 and Teleprinter Sets
AN/UGC-40 and AN, UGC-38.

1-8, PREPARATION FOR RESHIPMENT.

The teletypewriter sets require no special prepara-
tion other than placing the keyboard in the stowed
position for reshipment. The equipment may be
shipped to another operating site or depot by repack-
ing the complete teletypewriter set in the original
shipping container in accordance with packing
specification MIL-P-17555E. 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-immedi-
ate use, domestic shipment and storage, or for over-
seas shipment. If the technical manual is o be

included, advise the facilily to mark the shipping
container, TECHNICAL MANUAL INSIDE.

TABLE 1-1, EQUIPMENT SUPPLIED
il OVERALL DIMENSIONS | VOLUME |
NOMENCLATURE UNIT (INCHES) (CUBIC WEIGHT
QTY NAME DESIGNATION| NO. |HEIGHT| WIDTH | DEPTH FEET) (POUNDS)

Teletypewriler Set | AN, UGC-41 | T-T/8 | 15 " 1?—3,-"_15 - 37.9
includes: ** 20-1/16

1 Teleprinter TT-531/U0GC-| 1AZ2 | 4-1/2 | 12-3/4 g9 0. 30 13. 9

41

1 Keyboard- TT-332/ UG 1A4 15 |12 B-1,/4 0. 09 3.9
Transmitter
Teletypewriter

1 Chassis CH-561/UG 1Al 5-1/2 | 13-1/8 14-1/8 0. 60 7.4
Electrical
Equipment

1 Cover CW-B96/ UG 1Amp| 5-1/2 | 15 4-1/8 0. 20 1. 3
Teletypewriter

1 Case CY-6063/UG 1A5 7-7/8 | 15 14-1/2 1.0 9.5
Teletypewriter

*Keyboard in stowed position.
**Keyboard in operating position.
1-6 ORIGINAL
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AN/UGC-41, -40, AND -38 NAVSHIPE 0967-170-8010 Table
GENERAL INFORMATION 1-1
TABLE 1-1. EQUIPMENT SUPPLIED {Cont)
NOMENCLATURE OVERALL DIMENSIONS VOLUME
UNIT (INCHES) (CUBIC WEIGHT
QTY NAME DESIGNATION| NO., | HEIGHT| WIDTH | DEPTH FEET) (POUNDS)
Teleprinter Set AN/UGC-40 1 T-7/8 |15 17-3/16 - 33.9
includes:
1 Teleprinter TT-530/UGC- | 1A2 4-1/2 | 12-3/4 g9 0. 30 13. 9
40
1 Chassis CH-561/UG 1A1 5-1/2 |[13-1/8 | 14-1/8 0. 60 1.4
Electrieal
Equipment
1 Cover CW-895/UG l1Amp | 5-1/2 |15 4-1/8 0. 20 1.5
Teleprinter
1 Case CY-6063/UG 1A5 7-7/8 | 15 14-1/2 1.0 9.5
Teletypewriter
Teleprinter Set AN/UGC-38 1 T-7/8 | 15 17-3/16 - 33. 9
includes:
1 Teleprinter TT-529/UGC- | 1A2 4-1/2 | 12-3/4 g 0. 30 13. 49
a8
1 Chassis CH-561,/UG 1A1 5-1/2 |13-1/8 | 14-1/8 0. 60 7.4
Electrical
Eguipment
1 Cover CW-895/'UG 1Amp | 5-1/2 |15 4-1/8 0. 20 1.5
Teleprinter
1 Case CY-6063 1AS T-7'8 15 14-1/2 1.0 9.5
Teletypewriter
TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED
NOMENCLATURE
QTY NAME DESIGNATION REQUIRED USE
1 Multimeter AN/PSEM-4 Check resistance, current, and voltage.
1 Oscilloscope AN/USM-105 Observe waveforms.
1 Electronic Multimeter TS-505/U Check voltages.
1 Teletypewriter Tool Kit TK-122/U, TKE-188/U| Make adjustments.
1 Maintenance Fixture MITE Performing power-on adjustments.
required for AN UGC-41 P/N 37200
only
TABLE 1-3. FACTORY OR FIELD CHANGES
CHANGE SERIAL NO. INDICATION OF
NUMBER TITLE AND PURPOSE AFFECTED ACCOMPLISHMENT

ORIGINAL
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NAVSHIPS 0867-1T70-8010 AN/UGC-41, -40, AND -38

GENERAL INFORMATION
TABLE 1-4. EQUIPMENT SIMILARITY

AN/UGC-41 AN/UGC-40 AN/UGC-38

Primary Power
Supply

115 vac 60 cps single
phase

Same as AN,/ UGC-41 Same as AN/UGC-41

Signal Code Sends and receives 7. 42
unit Baudot code at
speeds of 60, 66, and

100 wpm.

Receives T, 42 unit
Baudot code (no send
capability ).

Same as AN/ UGC-41

Switching Options Operates in full-duplex
on-line, or in ofi-line

{local) modes.

Same as AN/UGC-41 Same as AN/ UGC-41

Line Length Normally prints 76
characters per line; can
be adjusted for 72

characters.

Same as AN/ UGC-41 Same as AN/UGC-41

FPaper Feed
Mechanism

Uses pressure feed Same as AN/ UGC-41
paper stored within
case or sprocket feed
paper stored externally
and admitted through
slot in rear of non-
tactical case.

Same as AN, UGC-41

Motor Stop
Mechanism

Uses time delay motor
stop; turns off motor,
leaving the Teletype-
writer Set in standby
condition if no mark-
to-space transition is
received for 60 seconds;
receipt of first mark-to-
space transition auto-
matically restarts motor,

Same as AN/UGC-41 Same as AN/UGC-41

Transmits T, 42 unit
Baudot code.

Keyboard No keyboard No keyboard

Case Supplied in Non-Tactical
Case CY-6063/UG

{shock mounted).

Same as AN/UGC-41 Same as AN/UGC-41

TABLE 1-5. CRATED SIZES AND WEIGHTS

NOMENCLATURE

NAME

DESIGNATION

UNIT
NO.

OVERALL DIMENSIONS

(INCHES)

HEIGHT

WIDTH

DEFTH

*VOLUME
(CUBIC
FEET)

*WEIGHT
(POUNDS)

FEDERAL
STOCK
NUMBER

Teletypewriter
Set

Teleprinter
Set

Teleprinter
Set

AN/UGC-41

AN/UGC-40

AN/UGC-38

12-1/2

12-1/2

12-1/2

19-3/4

19-3/4

19-3/4

22-3/4

22-3/4

22-3/4

4.9

4.9

4 8

]

51

al

*Equipment crated and ready for shipment.
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AN/UGC-41, -40, AND -38
INSTALLATION

NAVSHIPS 0967-170-8010

Paragraph
=%

SECTION 2

INSTALLATION

2-1. INTRODUCTION.

This section contains installation instructions for
Teletypewriter Set AN/UGC-41 and Teleprinter Sets
AN/ UGC-40 and AN ' UGC-38. These instructions
include information on site selection, unpacking,
mating connector wiring (signal and power), per-
formance check, adjustments, and final preparation

far nees  References ig made (o the Teft, rickht. front.

Step 4. Carefully pull top of front cover out
toward front of machine {approximately 1/2 inch)
and lift cover up.

Step 5. Carefully slide printer and electrical
chassis forward and out of case.

CAUTION

WHEN PLACING PRINTER AND ELECTRICAL



Figure NAVSHIPS 0867-170-8010 AN/UGC-41, -40, AND -38
2.1 INSTALLATION
[ 2 3 4 L € T
i
I
i
|
KEY ITEM KEY ITEM
1 Printer slide locks (one on each side) 11 Paper roll
2 Ribbon 12 Primary power fuse (F2)
3  Dancer roll tube (part of pager brake) 13  Primary power fuse (F1)
4 Paper guide 14 Primary power connector
3 Selector connector plug 15 Spare parts Kit
6 Electronic module {printed circuit board) 16 Transformer
T Paper roll lock arm 17 Molor conneclor plug
8 Rotary mode swilch 18  Printer attaching (rear lock) screws (one
9  Signal line connector on each side)
10 Motor stop enable-disable switeh 19 Cooling outlet
20 Electrical chassis
Figure 2-1. Printer and Electrical Chassis Parts Location
Step 15. HReplace printer on eleetrical chassis by 2-3. POWER REQUIREMENTS AND
reversing Steps T through 11. DISTRIBUTION.
Step 16. Check mechanical operation of printer by
manually turning mainshaft and observing for possible 1. POWER REQUIREMENTS. - Refer to Table 2-1

binding and free operation of all clutches,

Step 18

2-2

[nspect felt oill wicks for adequate oil
supply and ascertain that all clutehes and cam follow-
ers have been lubricated as detailed in Section 5.

for primary power reguirements.

t.

POWER DISTRIBUTION - Primary power

distribution for the alternating current configuration
iz shown in Figure 4-6

ORIGINAL



AN/UGC-41, -40, AND -38 NAVSHIPS 0967-170-8010 Figure
INSTALLATION 2-2
KEYBOARD SCREWS SECURING KEYBOARD
(STOWAGE) IN OPERATING POSITION
SCREW HOLES

"Il"r : 7
& (8w 3
|

ELECTRONIC TIME DELAY MOTOR STOP MODULE

Figure 2-2. Left Side View of Chassis Elecirical Equipment CH-561/UG

TABLE 2-1. PRIMARY POWER SOURCE REQUIREMENTS

PRIMARY
POWER COMPONENTS MITE POWER REQUIREMENTS
SOURCE REQUIRED NOMENCLATURE | PART NO. (WATTS)
115 +10% vac | Teletypewriter Set AN/UGC-41 37502 112
60 +5% cps Teleprinter Set AN/UGC-40 37500 112
Teleprinter Set AN/UGC-38 37501 112
2-4. SITE SELECTION. enough to the primary power source and signal line
to allow direct connection. Determine the exact
The primary considerations in selecting an instal- nature of the primary power source to be certain it
lation site are the availability of 4 primary power, is compatible with the equipment. Refer to Figure
signal line, and adequate facilities for making a good 2-3 for space requirements for installation of Non-
ground connection. If possible, select a site close Tactical Case CY-6063/UG.

ORIGINAL 5.3




Figure

2-3

2-5.

2-4

NAVESHIPS 0967-170-8010

AN/ UGC-41, -40, AND -38

INSTALLATION
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Figure 2-3. Non-Tactical Case CY-6063/UG (AN, UGC-41) Overall Dimensions
INSTALLATION OF SHOCK MOUNTED CASE FAILURE OF CIRCUIT COMPONENTS, AND

CY-6063/ UG.
CAUTION

WHEN INSTALLING A SINGLE TELETYPE-
WRITER OR TELEPRINTER, A MINIMUM
CLEARANCE OF 2-INCHES FOR COOLING
AND SWAY SPACE MUST BE PROVIDED.

WHEN INSTALLING TWO (2) OR MORE
UNITS SIDE BY SIDE (IN-LINE), ESTAB-
LISH A MINIMUM CLEARANCE OF 6-
INCHES BETWEEN UNITS TO PREVENT
HOT AIR EXHAUST FROM ONE UNIT
ENTERING THE NEIGHBORING UNIT AND
ALSO TO ALLOW ADEQUATE SWAY SPACE.
FAILURE TO MEET THIS REQUIREMENT
WILL RESULT IN DRYING OF LUBRICANTS,

EXCESSIVE WEAR ON MOVING PARTS.
WHERE IT IS NOT POSSIBLE TO SATISFY
THE MINIMUM CLEARANCE REQUIREMENTS
OF 6-INCHES FOR MULTI-UNIT INSTALLA-
TIONS, A DEFLECTION PLATE MOUNTED
MIDWAY BETWEEN UNITS, ADHERING TO
THE SINGLE UNIT INSTALLATION CRITERIA
OF 2- INCHES, MUST BE PROVIDED. THESE
DEFLECTION PLATES CAN BE FABRICATED
LOCALLY BY THE INSTALLING ACTIVITY.

All three equipments are shipped with shock
mounts. Perform the installation of Case CY-6063;
UG as follows:

Step 1. Drill eight 5/16-inch holes through
mounting surface for the 1/4-28 mounting screws.
Space holes as shown in Figure 2-4.

ORIGINAL



AN/UGC-41, -40, AND -38

INSTALLATION
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Figure 2-4. Case CY-6063/UG Shock-Mounted
Installation Mounting Holes Location

NOTE

If for any reason it is desired to separate
the case from the shock mount, loosen the
two thumb screws on the front of the shock
mount far enough to release the case and
then 1ift the case off the mount, Conversely,
the case is placed on the shock mount with
the three prongs on the back of the mount
engaged with the three slots in the back of
the case and secured by tightening the two
thumb screws.

Step 2. Position case and shock mounts over
drilled holes, Insert the 1/4-28 screws through
mounting surface and thread into captive nuts in
shock mount.,

Step 3. Use washers between screw head and
bottom of mounting surface as shims to ensure that
mounting screw does not protrude far enough to
hinder motion of shock mount (approximately two
threads should show).

2-6. MATING CONNECTOR WIRING TECHNIQUE
(For service cables).

Teletypewriter Set AN/ UGC-41 and Teleprinter
Sets AN UGC-40 and AN, UGC-38 are supplied with
two unwired mating connectors: the power connector,
for primary power and ground (MITE Corporation
Part No. 5511-188); and the signal connector, for
send, receive, and auxiliary circuits (MITE Corpora-
tion Part No. 3511-180). Wiring of mating connectors
is performed by the using facility as instructed in
Paragraphs 2-6a and 2-6b.

a. PRIMARY POWER CONNECTOR (Five pin,
MITE Corporation Part No. 5511-188). - Wiring of
the primary power connector (Figure 2-5) is per-
formed as follows.

ORIGINAL
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Figure
2-4

step 1. Strip outer cable jacket to expose
approximately 3./4-inch of leads. Strip 3.'16-inch
of leads to bare wire.

NOTE

Leads should be tinned before soldering
into connector insert cups to prevent
loose strands and to permit ease of entry.

Step 2. Unscrew insert (1, Figure 2-5) from in-
sert retainer and clamp assembly (5) by turning
insert (1) counterclockwise.

Step 3. Loosen two clamp screws in insert re-
tainer and clamp assembly (5). Remove clamp
insulation (6).

Step 4. Remove rubber gland (3) from cups on
insert assembly, (1).

Step 5. Remove shell (4) from insert (1).

Step 6. Fill solder cups with solder. (Reler to
Figure 2-5.)

Step 7. Slide following parts onto cable (8) in
this order: clamp insulation (7), insert retainer and
clamp assembly (5), shell (4), and rubber gland (3)

NOTE

Cable leads are inserted through holes in
rubber gland (3). Refer to rear view of
insert (1) to position leads in proper
gland (3) holes for alignment with insert
cups (2).

Step 8. Solder service cable leads to insert cups
(2). Refer to Table 2-2 for lead designation.

Step 9. Slide rubber gland (3) over soldered
leads and insert cups (2).

Step 10. Screw insert retainer and clamp
assembly (5) onto insert assembly (1).

Step 11. Align clamp insulation (7) under two
clamp leaves (6) and tighten elamp screws.

NOTE

Insulation should be positioned so that
clamp leaves are between insulation hubs.

bh. SIGNAL CONNECTOR (Ten pin, MITE Corpora-
tion Part No. 55311-180). - Refer to Paragraphs 2-6a
and 2-9d for the disassembly and reassembly
technique and to the chart provided in Figure 2-5
for determining the signal cable lead connections.

2-7. PREPARATION FOR INITIAL PERFORMANCE
CHECK AND ADJUSTMENTS.

a. SWITCHING FOR OFF-LINE (LOCAL MODE)
TEST. - All three equipments are shipped from the
factory with the rotary mode switch (8, Figure 2-1)
in the on-line (high range) mode. This prevents damage
to the line sensor by inadvertent connection to a high
level current signal loop. Therefore, it is necessary
to position the rotary mode switch to the off-line mode
for test purposes. Use a coin or screwdriver to posi-
tion the rotary mode switch nolch so that it points to
number 1 (off-line) on the switch bracket.

2-3
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AN/UGC-41, -40, AND -38

2-5 INSTALLATION
I e o] -] T B
s Wy .
|'|.|h|| l.ll'l.l.l'" S = ;
||“.|| '||l| III;".I.E - g jl: ) &
L9, )
@@®
5 F'".uﬁE.nnﬁr VIEW OF INEEH:.-.:. i @@@@
(PRIMARY POWER AND  (SEND, RECEIVE AND QGlG)
GROUND CIRCUITS) AUXILIARY CIRCUITS)
MS3116F10-5S MS3116F12-10S
KEY ITEM KEY ITEM
1 Insert 5 Insert retainer and clamp assembly
2 Insert cups & Clamp leaves
3  Rubber gland T Clamp insulation
4  Shell 8 Cable
UNWIRED SIGNAL MATING CONNECTOR (Ten Pin, MITE Corporation Part No. 5511-180)
INSERT
Cup FUNCTION VOLTS | AMPERES COLOR AWG
TELETYPEWRITER SET AN,/UGC-41
A Keyboard-transmitter on-line data output 150 2.5-80 ma | Wht/Blk/Yel 22
B Keyboard-transmitter on-line data output 150 2.5-80 ma | Wht/Brn/Grn 22
C Teleprinter on-line data input 150 2.5-80 ma | Wht/Blk/Orn 22
D Teleprinter on-line data input 150 2.5-80 ma | Wht/Red/Gy 22
E Transmitter control Wht/Blk/ Gy 22
F | Transmitter control Wht/ Blk/Grn 22
G Remote keyboard-transmitter SYNC pulse Wht,/ Blk/ Blu 22
H Remote keyboard-transmitter SYNC pulse Wht,/ Blk/Vio 22
J, K Spares - - - -
TELEPRINTER SETS AN/ UGC-38 and AN/ UGC-40
A Remote keyboard-transmitter off-line data input 13 8.7 ma Wht,/ Blk/ Yol 22
B Remote keyboard-transmitter off-line data input 13 8.7 ma Wht/ Blk/Grn 22
c Teleprinter on-line data input 150 2.5-80 ma | Wht/Blk/Orn 22
D Teleprinter on-line data input 150 2.5-80 ma | Wht/Red/Gy 22
E.F,G, |Spares a - - 2
H,J,K
POWER CONNECTOR (Five Pin, MITE Corporation Part No. 5511-188)
A 115 v +10%, 60 cps 5%, 18 115 1.0 Blk 20
B Ground 0 o Grn 20
cC 115 v +10%, 60 eps +5%, 1 @ (system ground) 115 1.0 Wht 20
D,E Spares - - = -
Figure 2-5. Exploded View of Connector (Typical)
2-8 ORIGINAL
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AN/UGC-41, -40, AND -38
INSTALLATION

b. FUSE INSTALLATION. - All equipments are
shipped with 1,5 ampere primary power line fuses
installed in the fuse holders (12, 13, Figure 2-1).
Turn the fuse holder caps counterclockwise to re-
move, Check for presence of 1.5 ampere fuses in
each fuse holder. If fuses are not in the holders,
remove spare fuses from the spare parts kit and
install.

¢. RIBBON INSTALLATION. - Install the ribbon
in accordance with instructions in Paragraph 3-4a(2).

NOTE

It is recommended that only nylon ribbons,
MITE Corporation Part No. 05048-0001
(FSN 1N5815-975-9676), be used since lint
from cotton ribbons could fall into the
printer assembly. This could create a need
for increased cleaning and maintenance.

d. PAPER INSTALLATION. - Install paper in
accordance with the instructions in Paragraph 3-4a(3).

2-8. INITIAL PERFORMANCE CHECK AND
ADJUSTMENTS.

a. GENERAL. - Teletypewriler Set AN/UGC-41
will be used to describe initial performance check
procedures (Paragraph 2-8d). Teleprinter Sets AN/
UGLC-40 and AN/ UGC-38, which are receive-only
units, regquire an external keying device in order to
perform initial performance procedures.

NOTE

The teletypewriter set should be removed
from its case (refer to Paragraph 2-2b,
Steps 3, 4, and 5) prior to performing
service cable connection during preliminary
check and adjustments.

b. SERVICE CABLE CONNECTION. - The following
procedure can be used for connecting both cables.
Since the primary power connector (five pin) is
smaller than the signal connector {ten pin), there
should be no difficulty in distinguishing between the
two connectors. Connect both service cable con-
nectors to their receptacles in rear of chassis as
follows:

CAUTION

BE CERTAIN THAT SIGNAL LINE CURRENT
[S KNOWN AND THAT MODE SWITCH IS IN
CORRECT POSITION PRIOR TO CONNECTING
THE SIGNAL CONNECTOR. LO POSITION

IS FOR OPERATION WITH 2.5 TO 10 MA.

HI1 POSITION IS FOR OPERATION WITH

20 TO 80 MA,

ORIGINAL
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Paragraph

2-Th
Step 1. Set POWER and LAMP switches to OFF
position,

CAUTION

DO NOT APPLY EXTERNAL SIGNAL LINE
BATTERY TO PINS A AND B OF THE SIG-
NAL CONNECTOR OF TELEPRINTER
SETS AN/UGC-38 AND AN,/ UGC-40 WHILE
IN THE OFF-LINE MODE OR SERIQOUS
DAMAGE TO THE LINE SENSOR POWER
SUPPLY MAY BE INCURRED.

NOTE

Placing the POWER switch in the OFF
position does not prevent signal line cur-
rent from entering the unit,

Step 2. Inspect service cable receptacles (Figure
2-1) to ensure that no foreign matter is present.

CAUTION

IF ANY INTERFERENCE OR BINDING IS
ENCOUNTERED WHILE PERFORMING
THE FOLLOWING STEPS, IMMEDIATELY
REMOVE THE CONNECTOR PLUG FROM
THE RECEPTACLE AND DETERMINE
THE CAUSE OF THE INTERFERENCE.

Step 3. Align key of service cable connector plug
with its respective keyway service cable receptacle.

Step 4. Carefully insert service cable connector
plug into its respective service cable receptacle.
Turn sleeve of connector plug 1/4-turn clockwise to
secure i,

CAUTION

ALWAYS GROUND THE (PRIMARY POWER)
SERVICE CABLE BY USING A GROUNDED
RECEPTACLE.

Step 5. Before applying power, make certain that
equipment g switched to the off-line mode (Paragraph
2-Ta).

NOTE

The in-coming signal line is open when
mode switch 1A153 is in the off-line
position.

¢. INITIAL TURN-ON PROCEDURE. - Set the
MOTOR and LAMP switches to the ON position. Copy
lamps should illuminate paper. Motor should start
as evidenced by an audible hum.
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d. INITIAL PERFORMANCE CHECK. - Teletype-
writer Set AN/UGC-41 is shipped [rom the factory
with both keyboard interlock and line feed on carriage
return mechanisms disabled. To perform initial per-
formance check it is not essential to enable these
mechanisms, The keyboard interlock is required
only during secured operation and should remain dis-
abled during all other operation. Instructions for
enabling and disabling the keyboard interlock mech-
anism are contained in Section 5.

Perform initial performance check as [ollows:

NOTE

A check of both keyboard interlock and line
feed mechanisms is required only when use
of these mechanisms is anticipated.

Step 1. Check to ensure that all instructions in
Paragraph 2-7 have been performed.

Step 2. Set keyboard SEND. REC,/REC switch to
SEND. REC position. Refer to Figure 3-1 for loca-
tion of operating controls.

Step 3. Depress each alphanumeric key three
times to ensure that each character is satisfactorily
printed.

Step 4. Depress LTRS key and then A key: letter
A should print. Depress FIGS key and then A key; a
hyphen () should print. Repeat this sequence
several times.

NOTE

Check that no print or space occurs when
LTRS or FIGS key is depressed.

Step 5. Depress any alphanumeric key and REP
key simultaneously. Maintain pressure on REP key
and release alphanumeric key. Character for key
depressed should be repeated until REP key is re-
leased.

Step 6. Depress space bar and REP key simul-
taneously. Release space bar and allow printer to
operate through several lines. Automatic carriage
return and line feed must function at end of each line.

Step 7. Depress FIGS key and then 8 key. Bell
must ring each time S key is depressed.

Step 8. Depress A key and REP key simultane-
ously. Release A key. Allow several characters to
be printed. Quickly depress and release off-line
letters ( ¥ ) button; observe that a series of A's is

printed. Quickly depress and release off-line figures

(4 ) button and observe that a series of hyphens is
printed. Repeat previous sequence several times
while maintaining constant pressure on REP key to
ensure that off-line letter and figures shift satisfac-
torily operates.

NOTE

Advance is prevented if any off-line button

is depressed. This condition applies whether
printer is receiving traffic or in an idle con-
dition. With the exception of the ofi-line
letters function, each of the off-line func-

tions can be accomplished while the unit is

idle (motor running; no receipt or transmission
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of intelligence). If printer is already in
position selected by the ofi-line button,
printer will not shift but advance will be
prevented while button is depressed.

Step 0. Depress ofi-line carriage return (<)
button and observe that carriage return occurs. Type
approximately a half line of characters and then de-
press off-line carriage return button. Observe that
carriage return o¢ccurs.

Step 10. Depress off-line. line feed button (=).
Observe that line feed ocours.

Step 11, Allow unit to remain idle and note that
motor shuts off after interval of 60 to 120 seconds.
Momentarily depress BREAK button and observe that
motor starts. Repeat this sequence several times.

NOTE

Motor will stop when there are no mark-to-
space transitions for 60 to 120 seconds. An
electronic time delay motor stop automatically
tarns motor off and places line sensor in
standby condition.

e. ADJUSTMENTS. - The following adjustments
should be performed prior to final preparation for
use (Paragraph 2-9).

(1) LOCAL RANGE ADJUSTMENT. - Refer to
Figures 2-6 and 2-T and proceed as follows:

Step 1. Check that rotary mode switch notch is
positioned for off-line mode (local loop).

Step 2. While typing a test message, unlock range
dial by pulling out range finder knob; turn knob clock-
wise Lo point where message starts to garble.

Step 3. Record number indicated on range dial.

Step 4. Continue to type test message and turn
knob counterclockwise past point of optimum opera-
tion until message again starts to garble.

Step 5. Record number indicated on range dial.

Step 6. Calculate point of optimum operation as
follows:

High + Low

5 = Point of Optimum Operation

100 + 20

Example: = 60 (Optimum Setting)

Step 7. Calculate points of range as follows:
High - Low = Points of Range
Example: 100 - 20 = B0 (Points of Range)

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

Step 8. Push knob against printer to ensure that
mechanism is adequately locked.

NOTE

If uncalibrated portion of range dial falls
under pointer, proceed with Steps 10
through 14.

Step 10. Unlock range dial by pulling knob out as
far as possible and turn knob to its clockwise limit.
Push knob in toward printer, locking it in this
position.

ORIGINAL



AN/ UGC-41. -40, AND -38 MAVSHIPS 0967-170-8010 Figure
INSTALLATION 2-b

5

ITEM

Range dial

Range finder lock helical spring
Conical range [inder slide lock
Range pinion

Retaining lever

Range finder lock lever

Range dial pointer

Range finder knob

B =] O LN R L3 B

Figure 2-6. Range Dial Adjustment, Part Location

r— ROTARY MODE SWITCH

ELECTRONIC MODULE RANGE DIAL KNOB

CHANGE
GEAR MOUNTING POST RANGE DIAL POINTER
KEY [TEM KEY ITEM
1 Rotary mode switch 4 Range dial
2 Electronic module & Paper {eed knob
3 Optional speed change gears & Range dial pointer

Figure 2-7. Printer and Electrical Chassis, Left-Side View
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Step 11. Unlock retaining lever. Pull complete
assembly out until range pinion is no longer engaged
with range adjustment gear segment.

step 12. Rotate knob until pointer is centered in
uncalibrated portion of seale.

Step 13. Push knob toward printer, rotating
slightly back and forth, until gears mesh and retain-
ing lever locks range dial.

Step 14. Repeat Steps 2 to 9 of local range
adjustment (Paragraph 2-Be(l)). .

(2) OUTSIDE LOOF RANGE ADJUSTMENT. -
Preferred method of ranging printer is performed
using outside loop to which printer will ultimately be
connected. Select on-line (outside loop) mode of
operation as instructed in Paragraph 2-9b or 2-8¢
and request that a test message be sent from a re-
miote station. The actual calibration procedure is
same as local range adjustment procedure.

2-6. MODE OPTIONS.

Mode options described in this paragraph are re-
ferred to as Modes 1 through 3 and are applicable to
land line connections when converters are not in use,
Refer to Paragraph 2-10 for information on converter
conneéctions. These mode numbers correspond to
those identified on the side of the mode switch (8,
Figure 2-1). Modes discussed in this paragraph are
applicable to all three units. However, both receive-
only units (AN UGC-40 and AN/UGC-38) reguire a
transmitting device, if transmission over a signal
loop is desired. Operating mode options are as
follows:

Mode 1 Off - Line (Local)

Mode 2 On-Line, Low Level

Mode 3 On-Line, High Level
NOTE

Provisions have been made in Teleprinter
Sets AN/UGC-38 and AN,/ UGC-40 for input
of external dry-contact keying from a TD
or keyboard to pins A and B of the signal
connector when in the off-line mode. I no
external dry contacts are supplied, or if
pinz A and B are not shorted, the equipment
will run open.

CAUTION

DO NOT APPLY EXTERNAL SIGNAL LINE
BATTERY TO PINS A AND B OF THE SIG-
NAL CONNECTOR OF TELEPRINTER
SETS AN/UGC-38 AND AN/UGC-40 WHILE
IN THE OFF-LINE MODE OR SERIOUS
DAMAGE TO THE LINE SENSOR POWER
SUPPLY MAY BE INCURRED.

& MODE 1 - OFF-LINE (local mode). - In the off-
line mode (see Figure 2-8) the unit functions as an
electric typewriter with signal line (2.5 to 10 ma
internal loop) supplied internally. Position the rotary
mode switch (8, Figure 2-1) so that the notch is
poinling toward number 1 {(extreme counterclockwise).

2-10
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NOTE

Off-line (local mode) is used primarily for
test purposes.

b. MODE 2 - ON-LOW (On-line, low level mode). -
On-line (low level) mode is full-duplex operation
(see Figure 2-89) and means that communications can
be carried on between two points in both directions
simultaneously. Low level signal loop current (2.5
to 10 ma) is to be supplied externally for both send
and receive signal lines. Position the mode swilch
(8, Figure 2-1) so that the notch is pointing toward
number 2 (center position).

¢. MODE 3 - ON-HIGH (On-line, high level mode). -
On-line (high level) mode of operation is full-duplex,
(see Figure 2-9) meaning that communieations can be
carried on between two points in both directions
simultaneously. High level signal loop current (20
to B0 ma) is to be supplied externally for both send
and receive signal lines. Position the mode switch
(8, Figure 2-1) so that the notch is pointing toward
number 3 (extreme clockwise position).

PRINTER > }_L
LA
RECEIVE
LINE 20 }-/I
e
SUPPLY
EEYAOARD
f.'l:-uu['rs J s | s
J ol
PRINTER
LOCAL

Figure 2-8. Off-Line, Mode 1 (Local)

b T
L]
L
.

RECEIVE
Y ¥
- o
KEYHFDARD
COMTACTS % A ",
& i

|

Am—

.-.J

L

PRNTES

LOLaL

Figure 2-9. Omn-Line (Low level, Mode 2)
(High level, Mode 3)
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d. HALF-DUPLEX MODE. - Half-duplex operation
can be accomplished with Teletypewriter Set AN/ UGC-
41 in one of two manners: the unit can be patched
externally on the ships patching panel by connecting
the signal lines to pins A and D and externally short-
ing pins B and C of the signal connector, or when it
ig anticipated that hall-duplex mode will be utilized
on a continuing basis, the signal lines can be brought
in on pins A and D and a shorting strap soldered
across pins B and C of the signal connector. When
patched in this manner, it is still necessary to cor-
rectly position the rotary mode switch for HIGH or
LOW current operation as defined in Paragraphs
2-9b and 2-9¢.

2-10. EQUIPMENT CONNECTION TO CONVERTORS
AND;/OR RADIO TRANSMITTERS.

Since all three equipments are supplied with mat-
ing connectors, the mating connector wiring technique
(Paragraph 2-8) should be followed to wire them to
convertors and/ or radio transmitters. Teletype-
writer Set AN/ UGC-41 is capable of keying a trans-
mitter through use of the circuit connected to the
SEND. REC/REC switch on the keyboard. However,
it is necessary to complete the transmitter control
circuit through Pins E and F when wiring mating
send, receive, and auxiliary circuit connector, if
keying of a remote transmitter is desired.

2-11. SPEED CHANGE GEAR REPLACEMENT.

The teletypewriter set and teleprinter sets are
supplied with a choice of three speed-change gears.
Establish the operating speed and install the correct
color-coded gear. The 60 word-per-minute (45. 45
Baud) gear is coded blue; the 66 word-per-minute
{50 Baud) gear is coded yellow; and the 100 word-per-
minute gear is coded white. Refer to Figure 2-T for
location of optional speed change gears. To replace
a speed change gear (Figure 2-10), turn off equipment
and proceed as follows:;

Step 1. Loosen and remove speed change gear
lock knob.
Step 2. Loosen idler gear locknut and allow idler

gear and locknut to swing away from speed change
Eear.
Step 3. Remove speed change gear.

ORIGINAL
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Step 4. Select desired replacement speed change
gear and install so that its slot engapges pin on post.

Step 5. Ensure that speed change gear is properly
seated and install speed change gear lock knob on
shaft.

Step 6. Swing idler gear up and against speed
change gear to mesh gears, taking care not to exert
excessive pressure. Allow minimum backlash
(distance between the gears).

Step 7. Tighten idler gear locknut while holding
speed change pear and idler gear in mesh with the
other hand. Adjust backlash to approximately 0. 002
inch.

Step 8. Run motor. I excessive gear noise indi-
cates too much or too little backlash, stop motor and
readjust backlash. Repeat this procedure for mini-
mum gear noise.

step 9. BStore replaced speed change gear on
optional speed change gear mounting post (Figure 2-7).
2-12. FINAL PREPARATION FOR USE.

Upon completion of adjustments and tests necessary
to ascertain that teletypewriter set is functioning
properly, re-install set into case as follows:

Step 1. Set POWER and LAMP switches to OFF
position.

Step 2. Remove both connector plugs from elec-
trical chassis by carefully turning sleeve 1/4-turn
counterclockwise and pulling out.

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

NOTE

The half-circle locks on each side of the
electrical chassis have now come in contact
with the half-circle locks in the case. These
matching hall circles are locked together by
a fork located in the front cover.

step 4. Secure electrical chassis in case by en-
gaging locking fork in front cover. Press bottom of
front cover down and then push top in toward case.

Step 5. Secure front cover by engaging two quick-
diseonnect fastener studs with 1/4-turn clockwise.

Step 6. Connect both cable connector plugs as
instructed in Paragraph 2-8b.
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2-10

2-12

INSTALLATION

SPEED CHANGE GEAR
SPEED CHANGE GEAR LOCKNUT

IDLER GEAR
IDLER GEAR LOCKNUT

TRANSFORMER

_mE— e

PRINTER SLIDE LOCK REAR LOCK !"—“"

Figure 2-10. Right Side View of Teletypewriter Set AN/UGC-41, Case Removed
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SECTION 3

OPERATION

3-1. GENERAL.

This section containg instructions for Teleprinter
Sets AN, UGC-40 and AN UGC-38 and Teletypewriter
Set AN, UGC-41. This section is written on the
premise that the teletypewriter and/or teleprinter
gets have been installed and completely checked in
accordance with the instructions in Section 2. The
following discussion is directed toward Teletypewriter
Set AN UGC-41, in that the AN/ UGC-38 and AN, UGC-
40 are not equipped with a keyboard.

WARNING

OPERATION OF THIS EQUIPMENT IN-
VOLVES VOLTAGES WHICH ARE DANGER-
OuUs TO LIFE. DO NOT SERVICE OR
ADJUST THE TELETYPEWRITER SET
WHILE IT I8 RUNNING UNLESS EXTREME
CAUTION IS USED.

3-2. FUNCTIONAL OPERATION.

a. PURPOSE OF EQUIPMENT. - The teletype-
writer set provides a means of exchanging typewritten
page messages between two or more stations which
are similarly equipped and connected by suitable
transmission media. Teleprinter sets AN/UGC-40
and AN UGC-38, which are receive-only units, pro-
vide a means of obtaining typewritten page messages
from remote stations.

b. CAPABILITIES AND LIMITATIONE.

(1) PRIMARY POWER SOURCE. - The teletype-
writer set is adaptable for use with 115 volts alter-
nating current, 60 cycles per second primary power.

(2) OPERATING SPEED OPTIONS. - All three
units may be adapted to operate at speeds of 60, 66,
and 100 words per minute by changing speed change
gears provided with the equipment. Additional gears
for other operating speeds may be obtained from the
manufacturer as required. Instructions for changing
the gears are contained in Paragraph 2-11.

(3) OPERATING MODE OPTIONS. - The teletype-
writer or teleprinter sets can be switched from off-
line (loecal mode) to on-line {full duplex) operation by
positioning the rotary mode switch located on the left-
rear corner of the electrical chassis. Refer to
Paragraph 2-8 for complete instructions [or switching
the mode of operation.

¢. BASIC PRINCIPLES OF OPERATION. - The
teletypewriter set provides a means of transmitting
and receiving printed intelligence by exchanging
series of coded pulses with similar equipment. The
local teletypewriter set (AN/UGC-41) generates a
standard [ive-level 7. 42-unit, Baudot serial teletype-
writer code which is sent over & transmission
medium to a remote teletypewriter set. At the re-
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remote station the teletypewriter set receives, de-
codes, and prints the transmitted intelligence.

The AN/ UGC-41 Teletypewriter Set is equipped
with a kevboard interlock system. This system is
enabled only when pulsed keyboard operation is re-
quired in conjunction with secure communications
systems utilizing pulsed keyboard input. When the
interlock system is enabled, it is necessary to dis-
able the keyboard repeat key to negate erroneous
transmissions. Instructions for this procedure are
contained in Section 5 of this manual.

NOTE

When the kevboard interlock mechanism

is enabled, the operator can depress any
key lever. This action positions the code
bars, stores the intelligence in the key-
board, and locks out all the remaining

key levers. Upon receipt of a synchronous
pulse, the keyboard clutch is released,
and the intelligence stored in the keyboard
is transmitted, and the keyboard is cleared
for depression of the next key lever. When
operating with the keyboard interlock
mechanism enabled, do not, under any
circumstances, depress the BREAK
button. Depression of the BREAK button
will open the signal line and enter er-
roneous data into the receiving station.

3-3. CONTROLS AND INDICATORS.

a. DESCRIPTION OF CONTROLS. - Refer to
Table 3-1 for a listing of all operator's controls and
functions. All index numbers referred to in Table
3-1 are shown in Figure 3-1. -

b. DESCRIPTION OF INDICATORS. - The tele-
typewriter set is equipped with an audible signal bell
used by the remote operator to alert the local oper-
ator to a forthcoming message. The bell is operated
by striking the FIGS key and then the 8 key. U the
keyboard interlock is disabled, the local operator can
follow the same procedure (ring the signal bell at re-
mote station) to notify the remote station thal a mes-
sage is forthcoming. In addition, a BREAK button is
provided on the front of the keyboard to permit the
local operator to open the signal line and notify the
remaote operator to stop sending.

3-4. OPERATING PROCEDURES.

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

Preliminary Starting Procedures - Subparagraph (1).

Installation of Ribbon - Subparagraph (2).
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Installation of Paper - Subparagraph (3).

Starting Procedure - Subparagraph (4).

Operating Procedure and checks - Subparagraph (5).
Stopping Procedure - Subparagraph (6).

{1} PRELIMINARY STARTING PROCEDURE.

Step 1. Check that primary power and signal

cables are connected to receptacles on set,

Step 2. Check ribbon; if it is damaged or dried

out, replace it as instructed in Paragraph 3-4a(2).

Step 3. Check copy paper; if supply is low (indi-

cated by red or purple line along edge of paper), in-
stall new supply as instructed in Paragraph 3-4a(3).

Step 4. Set LINE FEED control arm (located in

notch in front cover, 9, Figure 3-1) for single or
double spacing of lines.

(2) INSTALLATION OF RIBBON (See Figure 3-2).
NOTE

It is recommended that only nylon ribbons,
MITE Corporation Part No. 05048 (FSN
IN5815-975-9676) be used since lint from
cotton ribbons drops into printer mechanism
and necessitates more frequent cleaning

and servicing. If standard Underwood-type
teletypewriter ribbons are not available,

NAVSHIPE 0967-170-8010
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1/2-inch typewriter ribbon is usable,
provided that Underwood-type spools are
used. If ribbon does not have eyelets,
knot ribbon a few inches from each end
and engage knots with the reversing arms
in the manner used lor reversing eyelets.

Step 1. Remove {ront cover by disengaging
fastener studs with a counterclockwise turn and
pulling top of cover approximately 1/2-inch forward;
lift cover up and away from sef.

Step 2. Remove both cables from teletypewriter
sel by lurning the connector plugs counterclockwise
and pulling them straight out.

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

Step 4. Remove paper from printer.

NOTE

Do not remove the ribbon feed assembly
to replace the ribbon.

Step 5. Remove old ribbon, if installed, and
retain one empty spool.

- .;'.'-;m.:wn‘-r.gﬁ-,‘i#ﬁ
o L il L — ] "_.."_i

Figure 3-1. Operator's Conirols
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TABLE 3-1.

OPERATOR'S CONTROLS

Table

3-1

CONTROL

FIGURE 3-1
LEGEND

LOCATION

FUNCTION

POWER switch

Fastener studs

LAMP switch

Copv window release

if-line line feed button
(=)

Off-line figures button
(4]

Off-line letters button
(+)

Off-line carriage return
button (<)

Line feed shift arm

REPF key

1

10

Left side of printer, above
keyboard

Both sides of [ront cover

Left side of printer, above
keyboard

Levers are located at top
right and top left of front
COVer

Button on right side of
iront cover

Button on right side of
iront cover

Button on right side of
front cover

Button on right side of
front cover

Motch in front cover

Top row, extreme right-
hand end of keyboard

ON position turns on all
primary power

OFF position turns off all
primary power

Locks front cover in place
and secures teletypewriter
in case

ON position lights the copy
lamp

OFF position extinguishes
the copy lamp

DIM position reduces the
light intensity to approxi-
mately 1/2

Unlocks copy window when
slid toward oulside

Feeds copy paper on local
unit

Moves print cylinder of
local teletypewriter set to
figures position (no signal
transmitted)

Moves print cylinder of
local teletypewriter set to
letters position (will not
operate unless an incoming
signal or signals are being
received)

Returns local teletypewriter
set print cylinder to extreme
left margin of paper (no
signal transmitted)

In the left position, causes
paper feed rubber roll to
move one line; 'n the right
position, causes the paper
feed rubber roll to move
two lines

REP key must be disabled
whenkeyboard interlock is
enabled. When kevboard
interlock is disabled, REP
key is operable, and will
repeat the last character or
function sent from the key-
board, for as long as the
key is depressed

ORIGINAL
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CONTROL

FIGURE 3-1
LEGEND

LOCATION

FUNCTION

CAR RET key

Blank key

LINE FEED KEY

LTRS key

STOP key

Space bar

BELL key (FIGS 8)

FIGS key

SEND. REC/REC switch

BREAK push button switch

11

12

13

14

15

16

17

18

19

20

Middle row, extreme right-
hand end of keyvboard

Bottom row, extreme
right-hand of keyboard

Bottom row, second from
right-hand end of keyboard

Bottom row, third from

right-hand end of keyboard

Middle row, fifth from
right-hand end of keyboard

Bottom of kevboard

Middle row, second from
left-hand end of keyboard

Bottom row, extreme
left-hand end of keyboard

Left side of keyboard
cover

Left side of keyboard
cover

Returns print cylinder to
extreme left margin of
paper. Also, supplies line
feed when line feed on car-
riage return mechanism is
operable.

Transmits blank code group

NOTE
Printing suppressed on AN/
UGC-41 and AN/UGC-40,
AN/UGC-38 prints (-) when
in figures condition

Moves paper up one or two
line spaces on paper feed
rubber roll depending on
position of LINE FEED shift

arm

Shifts teletypewriter set to
letters condition, enabling
all letters to be typed

AN/UGC-41 and AN,/ UGC-40
will print symbol (#), and
AN/UGC-38 will print ({)
symbol upon receipt of
figures H. [f teletypewriter
set equipped with figures H
motor stop in the loop, its
motor will shut off upon
receipt of figures H

Causes hammer to
move to the right without
printing

Rings the signal bell, if
struck after FIGS key, not
after LTRS key

Shifts teletypewriter set to
figures condition, enabling
punctuation and other sypmbols
to be typed

REC position allows only
reception, but not trans-
mission; SEND. REC position
allows both keyboard trans-
mission, printing reception
and keying of a remote radio
transmitter or teleprinter

Opens signal line; used to
start motors when turned ofif
by time delay mechanism

NOTE

Do not use BREAK button
when keyboard interlock
mechanism is enabled.

3-4

ORIGINAL



AN/UGC-41, -40, AND -38
OPERATION

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

NAVSHIPE 0967-170-8010 Table

3-1

FIGURE 3-1

CONTROL LEGEND

LOCATION

FUNCTION

Paper lock pressure 21
release lever

Keyboard Reflector 22

Alphanumeric keys

Paper feed knob Not Shown

Time delay MOTOR STOP | (10, Figure
switch 2-1)

Notch in front cover

Front cover

Keyboard

Under {ront cover on
left side of printer

On left rear of electrical
chassis

Push serrated tab in and
down to lock in place. This
lifts the pressure rollers
away from feed roller en-
abling the paper to be moved
in center of feed mechanism.
Lift serrated tab to re-engage
| pressure roller

. Nluminates keyboard with light
reflected from copy lamps

Causes printing of letter or
symbol, displayed on keytop
by AN/ UGC-41 and AN/ UGC-
40. Weather symbols rather
than standard punctuation
symbol are printed by
AN/UGC-38

Feeds the paper through the
paper {eed rubber roll to
fagilitate paper installation

Enables or disables time
delay motor stop feature

Step 6. Place ribbon and spool (3, Figure 3-2) on
left-hand ribbon spindle (4).

Step 7. Thread ribbon through reverse bar (2)
and left-hand ribbon guide (1).

Step 8. Thread ribbon through front plate ribbon

guide (14) across front of printer, threading it through

hammer ribbon guide (13 and 11) and in front of
hammer face (12).

Step 0. Thread ribbon through right-front plate
ribbon guide (10), right-rear ribbon guide (9) and
right-hand ribbon guide (8).

Step 10. Thread ribbon through fork in reverse
bar (2).

Step 11. Engage end of ribbon with ribbon spool
(6) and wind new ribbon onto spool until reversing
eyelet (7) is on spool (6).

NOTE

Ensure that ribbon eyelet (T) is left of the
right yoke in reverse bar (2) and on the
ribbon spool (6). If it is not, ribbon will
not revVeErSe.

Step 12. Test operation of ribbon [eed mechanism
by starting printer motor; depress REPEAT key and

then actuate (push right and left) reversing bar (2)
several times.

NOTE

The start clutch must be turning for ribbon
feed mechanism to operate.

ORIGINAL

Step 13. Install paper as instructed in Paragraph
3-4a(3).

(3) INSTALLATION OF PAPER.

(a) ROLL PAPER SUFPPLY INSTALLATION.

Step 1. Remove front cover by loosening two
fastener studs. Pull top of cover approximately
1/2-inch forward; lift entire cover up and away
from teletypewriter set.

Step 2. Remove both cables from teletypewriter
set by turning connector plug 1/4-turn counterclock-
wise and pulling straight out.

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

Step 4. Raise two paper support and brake drum
assembly lock levers (Figure 2-1); liit paper support
and brake drum assembly out of electrical chassis.

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

Step 6. Remove brake drum (4) from paper sup-
port shaft (2).

Step 7. Remove metal caps (if installed) that
protect core of paper roll.

Step 8. Insert paper support shaft (2) through
core of paper supply roll (1), Install brake drum
(4) by turning knurled discs (3) on brake drums
clockwise with respect to each other.

Step 9. Position paper roll so that paper feeds
from underside toward operator.

Step 10. Insert paper support and brake drum
assembly into paper spool bearing receplacles of
electrical chassis. Lock into position by moving
paper support and brake drum assembly lock levers
back and down.
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ITEM

Left-hand ribbon guide
Reversing bar

Ribbon and spool

Ribbon spindle (left-hand)
Ribbon spindle (right-hand)
Ribbon and spool

Evelet
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Figure 3-2.

e L3 BS e

ITEM

Right-hand ribbon guide

Right-rear ribbon guide

Front plate ribbon guide (right-hand)
Hammer ribbon guide

Hammer face

Hammer ribbon guide

Front plate ribbon guide (left-hand)

Ribbon Threading Diagram

ITEM

Paper supply roll

Paper support shaft assembly
Brake drum knurled hub
Brake drum

Figure 3-3. Paper Spool Assembly
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Step 11. Thread paper behind and over dancer
roll tube and then over paper guide.

Step 12. Fold back approximately three inches
of paper (to provide a straight edge) and insert paper
down and behind return (red) cable and print cylinder.

Step 13. Gently press paper down and against
paper feed rubber roll and pressure roll; rotate
paper feed knob (Figure 2-8) counterclockwise until
paper emerges at top of printer.

Step 14. If paper is not straight in printer depress
paper release button, align edges, and lock paper by
pushing up on paper release button.

Step 15. Align electrical chassis slide with track
in case and carefully slide into case.

Step 16. I front cover is to be reinstalled, thread
paper through opening.

Step 17. Install front cover by pressing bottom
of cover into position, to lock electrical chassis in
place, and swinging top of cover into closed position:
then, engage two fasteners studs by pushing in and
turning both clockwise.

Step 18. Install power and signal cable connector
plugs into respective receptacles by aligning key of
connector plug with keyway of receptacle, gently
pushing in, and turning connector plug 1 4-turn
clockwise.

b) SPROCKET FEED PAPER SUPPLY
INSTALLATION.

NOTE

In order to change from roll paper supply
operation to sprocket feed paper operation
it is necessary to perform the sprocket
feed paper adjustment in Section 5 of this
manual.

sStep 1. Remove [ront cover by loosening two
fastener studs, pulling top of cover approximately
1 2-inch forward, and then lifting cover up and
away from teletypewriter set.

step 2. Slide chassis out of case and remove
plastic box located behind transformer (right-rear
corner).

Step 3. Remove the eight sprocket tecth and hex
wrench; install four sprocket teeth into threaded
holes in each end of paper feed roll.

Step 4. Return wrench into plastic box and place
box into clip on chassis.

atep 5. Disconnect two captive fasteners on
hinged cover by turning them counterclockwise and
lift cover.

Step 6. Fill front paper receptacle (Figure 3-4)
with supply of fan-fold paper, being careful to position
it so that master sheet faces bottom of teletypewriter.

Step 7. Carefully tear off one corner (or staple
front edge) of paper to facilitate installation into
equipment.

Step 8. Grasp end of paper, being careful to have
carbon paper facing in correct direction, and feed
paper through slot in rear of hinged cover.

Step 9. Slide chassis approximately halfway into
case.

Step 10. Draw paper over paper guide and out
through opening in front of case.

Step 11. Slide chassis all the way into case.

ORIGINAL
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Step 12. Depress paper release button. Feed
paper down between return (red) cable and print
eylinder.

Step 13. Gently press paper down and against
paper feed rubber roll and pressure roll; then rotate
paper feed knob counterclockwise until paper emerges
at top of printer.

NOTE

Ensure that sprocket teeth are properly
engaged with the feed holes in the paper.
Also, make certain that the paper release
button remains in the RELEASE position.

Step 14. Open window on front cover and thread
paper through cover. Install front cover by pressing
bottom of cover into position to lock electrical chas-
gis in place and awinging top cover into closed
position.

Step 15. Engage two fastener studs by turning
them counterclockwise.

Step 16. Close lid and secure with 1,/4-turn
fasteners.

Step 17. When operation has begun, check that
copy paper feeds into rear paper receptacle as shown
in Figure 3-4.

(4) STARTING PROCEDURE.

Step 1. Set MOTOR switch to ON position.

FAN-FOLD PAPER

REAR PAPER

FRONT PAPER
RECEPTACLE

RECEPTACLE

Figure 3-4. Sprocket Feed Paper
Installation Diagram
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Step 2. Set SEND. REC/REC switch to SEND. REC
position for full duplex operation or to REC position
for receive-only operation.

Step 3. Set LAMP switch to ON position.

NOTE

To start motor after it has been shut down
by time delay motor stop, check that
MOTOR switch is still in ON position and
then depress BREAK button.

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

Step 1. Check that automatic line feed and car-
riage return occur after T6th or 72nd character is
printed and carriage return occurs when carriage
return code impulse is received.

Step 2. Observe action of ribbon while printing.
Ribbon spool must advance each time character is
printed.

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

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

Step 5. Space print cylinder toward center of page.
Depress carriage return off-line button protruding
through front cover. Print cylinder and hammer
should return to left margin.

Step 6. Depress LTRE key and then depress figures
off-line button protruding through front cover. Print
cylinder should return to figure position.

Step 7. Depress off-line feed button (=] pretruding
through front cover. Paper should continue to advance
as long as button is depressed.

Step 8. Check signal bell by depressing FIGS key
then § key; signal bell should ring.

Step 9. After a waiting interval (non-operation) of
60 to 120 seconds, observe that motor shuts off.

NOTE

When enabled, the time delay motor stop
will shut off the motor when there are no
mark to space transitions to 120 seconds.

Step 10. Depress BREAK button; motor should
start.

Step 11. Depress any alphanumeric key and then
depress REP key. Maintain pressure on repeat key
and release alphanumeric key. Character will con-
tinue to be typed until REP key is released.

Step 12. Commence sending or recelving opera-
tions.
Step 13. If received message is garbled, perform

applicable range calibration check as instructed in
Paragraph 2-Be.

(6) STOPPING PROCEDURE.

Step 1. During operation, an operator at any
sending station can stop motors of all teletypewriter
sets, equipped with figure H motor stop feature, by
depressing FIGS key and then H key. On teletype-
writer and teleprinter sels equipped with the time
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delay motor stop [eature, motor will shut off 60 to
120 seconds from receipt of last space-to-mark
transition.

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

3-5. SUMMARY OF OPERATING PROCEDURES.

Refer to Table 3-2 for a summary of operating
procedures.

3-6. OPERATOR'S MAINTENANCE.

Operator's maintenance consists of replacing
ribbons, paper, fuses, and copy lamps. In addition,
operator must check range calibration as described
in Paragraph 3-6b. These procedures require no
special tools or test equipment.

a. REPLACEMENT PROCEDURES.

(1) RIBEON REPLACEMENT. - Replace ribbon,
when required, as instructed in Paragraph 3-4a(2).

(2) PAPER REPLACEMENT. - Replace paper,
when required, as instructed in Paragraph 3-4a(3).

{3) FUSE REPLACEMENT. - To replace a defec-
tive fuse proceed as follows:

Step 1. Loosen two 1/4-turn fasteners on top
hinged cover of case. Then open and swing hinged
cover back

Step 2. To replace defective fuse, turn fuse
holder caps (12 and 13, Figure 2-1) counterclockwise
and remove.

NOTE
Fuses are 1.5 amperes.

Step 3. Insert new fuse into holder and install
fuse holder caps by turning them clockwise.

Step 4. Close hinged cover and secure by engag-
ing two 1/4-turn fasteners with a clockwise turn.

(4) COPY LAMP REPLACEMENT.

CAUTION

THE ELECTRICAL CHASSIS IS FREE TO
SLIDE OUT OF THE CASE UPON REMOVAL
OF THE FRONT COVER.

Step 1. To remove front cover, loosen *wo
fastener studs, pull top toward front approximately
1/2-inch, and then pull entire assembly up and away
from case.

Step 2. Compress plastic lamp diffusers to dis-
engage diffuser tabs from electrical chassis cutouts.
Remove lamp diffusers.

Step 3. Depress defective copy lamp, turn
counterclockwise, and remove from socket.

Step 4. Insert new lamp in socket, depress and
turn clockwise 1/4-turn.

Step 5. To permit insertion of diffuser tabs in
electrical chassis cutouts, compress plastic lamp
diffusers.

Step 6. To install front cover, engage electrical
chassis locking device, press down, push top into
position, and then engage two fastener studs with a
1/4-turn clockwise.

ORIGINAL
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b. OPERATING CHECK AND ADJUSTMENTS. -
Operating checks and adjustments are those which
must be made during normal operations in order to
maintain overall efficiency of the teletypewriter set.

{1} RANGE CALIBRATION CHECK AND
ADJUSTMENT. - Due to variations in signal line
distortion, il may be necessary to check range cali-

NAVSHIPS 0067-170-8010

Paragraph
3-6b

bration several times during any given day. Check
range according to Paragraph 2-8d(2). Adjust range,
if necessary.

c. PREVENTIVE MAINTENANCE. - If an Organi-
zational Maintenance Program is in effect. refer to
operator's checkoff list for preventive maintenance
routine check.

TABLE 3-2. SUMMARY OF OPERATING PROCEDURES

a. Print numbers and punctluation
miarks when selected key is depressed.

b. Print letters when selected key is
depressed.

c. Advance paper.

lefl side.

e. Repeat last transmitted character.

f. Obtain space between characters.

g. Interrupt transmission from remote
station.

h. Ring bell at both local and remaote
stations.

FlGS H motor stop

STEP
NO. OPERATION ACTION

1 Prepare for operation. Agcertain that equipment has been correctly
installed and is ready [or operation.

2 Start equipment Set MOTOR and LAMP switches to ON.

3 Check operating adjustments. Refer to Paragraph 3-6b for adjustment pro-
cedures; periorm adjustments if required.

4 Select operating condition. Set SEND. REC, REC switch to proper position
(up for both send and receive; down for receive
only).

5 Pertform following on-line (both send NOTE

and receive) functions as required;
On-line functions are performed
upon receipt of a signalled input as
opposed to off-line functions which

d. Return print cylinder and hammer to

1. Stop motor at remote stations having

NOTE

Telotypowriter Set AN UGC-41 and
Teleprinter Sets AN UGC-40 and
AN, UGC-38 are provided with elec-
tronic time delay motor stops that
automatically shut off the equipment
after 60 te 120 seconds if signal line
remains in steady mark condition

are performed on the local unit only
without the benefit of a signalled
input.

Depress FIGS key.
Depress LTRE key.

Depress LINE FEED key.

Depress CAR RET key {automatic line feed
should also be activated).

Depress REP key. (When kevboard interlock |
is operable the REP key is disabled and it is
necessary to repeatedly depress same key.

Depress space bar.
Push BREAK push button switch,

Depress FIGS key and then § key.

Depress FIGS key and then H key.

ORIGINAL
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TABLE 3-2. SUMMARY OF OPERATING PROCEDURES (Cont)

STEP
NO. OPERATION ACTION
j. Restart motor at both local and remote Push BREAK button switeh.
stations.
& Perform following off-line functions, as NOTE
required:
Qff-line functions are performed
on the loeal unit only without the
benefit of an incoming signal as
opposed to On-line functions
which are performed upon receipt
of a signalled input.
a. Provide shift to letters on local Depress off-line letter button (§ ) while
printer. receiving intelligence. (Off-line letters button
will not operate unless intelligence is being
received by printer. )
b. Provide shift to figures on local Depress off-line figures button (4 ).
printer.
c. Provide carriage return on local Depress off-line carriage return button (<)
printer.
d. Provide line feed. Depress off-line feed button (=).

T Change line feed rate. Move LINE FEED shift arm to single (six lines
per inch) or double (three lines per inch)
position, as required.

a8 Stop equipment. Set MOTOR and LAMP switches to OFF.
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SECTION 4

THEORY OF OPERATION

4-1. INTRODUCTION.

This section contains principles of operation for
Teletypewriter Set AN/UGC-41, and Teleprinter Sets
AN/UGC-38 and AN/ UGC-40. Paragraph 4-2 de-
scribes the overall functioning of the equipment in
the two modes of operation: off-line local mode, and
on-line mode, Paragraph 4-3 describes the electri-
cal and mechanical theory of each funetional section
of the teletypewriter set.

NOTE

The AN/UGC-41 is a send-receive equip-
ment, and the AN/UGC-38 and AN/UGC-40
are receive only units, Discussion will be
keyed to the AN/UGC-41 to illustrate the
send function.

4-2. OVERALL FUNCTIONAL DESCRIPTION,

a, GEMNERAL. - Figure 4-1 is a simplified block
diagram showing the functional arrangement of the
major assemblies of the teletypewriter set. Module
board 1A3 consists of a dual range line sensor, line
sensor power supply, and electronic time delay
motor stop.

b. OVERALL OPERATION. - Electrical chassis
1Al routes the incoming and outgoing signals and
distributes primary power to the appropriate assem-
blies. The ac line sensor power supply furnishes a
de signal line current source for off-line (local mode)
operation, The dec signal line is floating in respect
to the chassis.

Keyboard TT-532/UG(1A4) functions as a switch-
ing device [or the generation of intelligence pulses.

ELECTRICAL CHASSIS {1810
- - - ==

TT-B32&NG
[IEL 1

SEMD XETBOARD
e <

- ]
—

RETE: Holf duplax made wily,
wes saragragh 4=2d (3}

FRINTER
LIAZ)

i —_ E

Figure 4-1, Teletypewriter, Simplified
Block Diagram (On-line, full duplex)

ORIGINAL

Depressing a key or the space bar establishes a code
bar position which represents the pulse train to be
transmitted to the remote printer or the local
printer. The coded pulse train shown in Figure 4-2
represents the letter D, which has a signal code
combination of space (no current) pulses on start, 2,
3, and 5 and mark {current) pulses on 1, 4, and stop.
For further information on the signal code combina-
tions, refer to Figure 1-2,

Upon receipt of a sequential signal, the line
gensor functions as an electronic switch and switches
the start pulse, the five intelligence pulses, and the
stop pulse to a magnetic selector in the printer. The
magnetic selector converts the intelligence pulses to
mechanical functions which operate a system of
clutch release fingers to release the cluiches on the
printer mainshaft. These clutches operate cams
and linkages which perform all mechanical and print-
ing functions to reproduce the received intelligence
pulses,

When the pulse train ceases, a steady mark pulse
will remain while the signal is applied to the equip-
ment and the signal loop remains closed. Under
this steady mark condition, the printer does not per-
form any mechanical functions and operates in a
closed-loop condition.

During this mark condition, the electronic time
delay motor stop is energized and will shut the motor
off within 120 seconds after receipt of the mark pulse,
if there has been no space pulse introduced and the
time-delay-motor-stop switch is in the ENABLE
position. If, however, the space pulse is introduced
and a steady space condition exists, the printer will
be in open-loop state and printer motor will continue
to run.

ELECTRICAL CHASSIF (1al)

— - e

AR |
EEYBOARD I ‘ ‘ ‘
TT-55327U6 | SPACE

Tha 4} STARNT | 2 B 4 5 5TOP

BDARDE [AZ)

(a3}

i - I - —_ _—

Figure 4-2. Off-Line Local Mode,
Block Diagram
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c. OFF-LINE LOCAL MODE (See Figure 4-2), -
The teletypewriter functions as an electric type-
writer in the off-line local mode, requiring only
connection to a 115vae, 60 cycle, single phase pri-
mary power supply. While in this mode, d-¢ cur-
rent for the signal loop is supplied by the liné sensor
power supply.

NOTE

The discussion of Full-Duplex and Half-
Duplex modes is applicable to Teletypewriter
Set AN/UGC-41 only, Teleprinter Sets AN/
UGC-38 and AN/UGC-40 are capable of re-
ceive only operation in that they have no
transmitting capability,

d. ON-LINE MODES (full duplex). - On-line mode
operation (Figure 4-1) requires a send and a receive
signal loop, permitting simultaneocus sending and re-
ceiving operations. Signal line current must be sup-
plied externally in these modes,

(1) ON-LOW MODE. - The ON-LOW mode is a
full-duplex mode for operating signal line currents of
2.5 to 10MA.

{2) ON-HIGH MODE. - The ON-HIGH mode is a
full-duplex mode for operating signal line current of
20 to 80 MA.,

(3) HALF-DUPLEX MODE, - Half-duplex opera-
tion, which provides (monitoring) home copy, can be
accomplished in one of two manners: the unit can be
patched externally on the ships patching panel by con-
necting the signal lines to pins A and D and shorting
pins B and C of the signal connector (1A1J1), or when
it is anticipated that half-duplex mode will be utilized
on a continuing basis, the signal lines can be brought
in on pins A and D and a shorting strap soldered
across pins B and C of the signal connector (1A1J1).
When patched in this manner, it is still necessary to
correctly position the rotary mode switch for HIGH
or LOW current operation, defined in Paragraphs
4-2d(1) and 4-24d(2).

4-3. FUNCTIONAL DESCRIPTION BY SECTION.

4. INTRODUCTION. - The operation of the indi-
vidual functional sections forming the teletypewriter
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set is described in the following paragraphs, The
arrangement of these descriptions approximates the
signal path through the equipment: power supply, key-
board, dual ranfe line sensor, and printer., Each
assembly is described independently for ease of
reference.

b. LINE SENSOR POWER SUP