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CROSS REFERENCE

REPERFORATOR-TRANSMITTER SETS, TELETYPEWRITER
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CABINET. ELECTRICAL EQUIPMENT |[CY-3058/UG LBAC222BR 1
CABINET, ELECTRICAL EQUIPMENT |CY-3683/UG LBAC238BR 1
CABINET, ELECTRICAL EQUIPMENT |CY-4702/UG LBAC253BR 1
REEL ASSEMBLY, TAPE RL-217/UG LTHS205BZ 2 2 2
BASE UNIT, TELETYPEWRITER MT-2424/UG LRXB17 2 2
BASE UNIT, TELETYPEWRITER MT-2773/UG__ | LRXB27 2
DISTRIBUTOR- TRANSMITTER,
TELETYPEWRITER TT-313/UG LAXDT7 2 2
DISTRIBUTOR- TRANSMITTER,
TELETYPEWRITER TT-376/UG LAXDS 2
REPERFORATOR, TELETYPEWRITER | TT-314/UG LPR34BWA 2 2
REPERFORATOR, TELETYPEWRITER |I'T-493/UG LPR34BRP 2
MOTOR, ALTERNATING CURRENT PD-84/U LMU11 2 2 2
RELAY, ARMATURE RE-861/UG RY34 P 2 2
*END ENCLOSURES - SET OF PARTS - 161999BR
**MODIFICATION KIT - 194267

*1 SET REQUIRED FOR INDIVIDUAL CABINET INSTALLATION.
1 SET REQUIRED FOR CABINETS INSTALLED IN BANKS.

**NOTE: The 194267 Modification Kit is used to modify AN/UGC-17 Reper-
forator Transmitter Set to 7. 42 Unit Code and 60, 75 and 100 wpm

both transmitting and receiving.

ABOVE FIGURES ARE
QUANTITIES PER SET,
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CROSS-REFERENCE
AN NOMENCLATURE TO TELETYPE CODES
DISTRIBUTOR-TRANSMITTER SETS, TELETYPEWRITERS
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CABINET, ELECTRICAL EQUIPMENT | CY-3059/UG LBAC223BR 1
CABINET, ELECTRICAL EQUIPMENT | CY-4706/GG LBAC256BR 1 1
BASE UNIT, TELETYPEWRITER MT-2420/UG LMXB205BR 1
BASE UNIT, TELETYPEWRITER MT-2421/0G LMXB206BR 1
BASE UNIT, TELETYPEWRITER MT-3299/UG LMXB207BR 1
BASE UNIT, TELETYPEWRITER MT-3493/GG LMXB209BR 1
DISTRIBUTOR- TRANSMITTER
TELETYPEWRITER TT-312/UG LBXD16 3 3 3
DISTRIBUTOR- TRANSMITTER
TELETYPEWRITER TT-311/UG LXD11 3
DISTRIBUTOR- TRANSMITTER
TELETYPEWRITER TT-496/GG LXD31 3 3
MOTOR, ALTERNATING CURRENT PD17A/U LMU3 2 2 2
MODIFICATION KIT TO ADD ~ 3 3
TAPE DEFLECTOR 172697 3
*END ENCLOSURES -~ 161999BR
SPEED
WORDS
GEAR SETS ggé% PER
MINUTE| BAUDS
173589 (LBXD) 7.00 107 75.0 1 1 1
173592 (LBXD) 7.00 65 45.5 1 1
173595 (LXD) 7.50 100 75.0 1 1 1
173598 (LXD) 7.50 60.6 | 45.5 1 1

NOTE: The governed type (PD-18A/U) (LMU41) Motor, Alternating Current, is used in some
installations.

*1 SET REQUIRED FOR INDIVIDUAL CABINET INSTALLATION.
*1 SET REQUIRED FOR CABINETS INSTALLED IN BANKS.

ABOVE FIGURES ARE
QUANTITIES PER SET.
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CROSS-REFERENCE

AN NOMENCLATURE TO TELETYPE CODES
REPERFORATOR SETS, TELETYPEWRITERS
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CABINET, ELECTRICAL EQUIPMENT CY-3060/UG LBAC224BR 1
CTABINET, ELECTRICAL EQUIPMENT | CY-4705/GG LBAC257BR 1 1
CABINET, ELECTRICAL EQUIPMENT | Cy-4790/UG LBAC259BR
BASE UNIT, TELETYPEWRITER MT-2423/UG LMRB203BZ 2 2 2 2
REPERFORATOR, TELETYPEWRITER | TT-317/UG LPR37BWA 6
REPERFORATOR, TELETYPEWRITER | TT-495/GG LPR37BRP 6 6 6
MOTOR, ALTERNATING CURRENT PD-67/U LMU12 2 2 2 2
 REELING MACHINE, TAPE
MOTOR DRIVEN RL-216/UG TW-15 2 9 9 9
SPROCKET — 161510 6
*END ENCLOSURES ~ 161999BR

NOTE: The governed type (PD-77/AU) (LMU39) Motor, Alternating Current, is used in some

installations.

*1 SET REQUIRED FOR INDIVIDUAL CABINET INSTALLATIONS.
*]1 SET REQUIRED FOR CABINET INSTALLATIONS IN BANKS,

ABOVE FIGURES ARE
QUANTITIES PER SET.
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CROSS-REFERENCE

AN NOMENCLATURE TO TELETYPE CODES
REPERFORATOR SETS, TELETYPEWRITERS
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CABINET, ELECTRICAL EQUIPMENT | CY-3061/UG | LBAC225BR 1
CABINET, ELECTRICAL EQUIPMENT | CY-4704/GG | LBAC254BR 1 1
CABINET, ELECTRICAL EQUIPMENT | CY-4789/UG | LBAC260BR 1
BASE UNIT, TELETYPEWRITER MT-2423/UG | LMRB203BZ 2 2
REPERFORATOR, TELETYPEWRITER | TT-315/UG LPR35BWA 6
REPERFORATOR, TELETYPEWRITER | TT-494/GG LPR35BRP 6 6 6
MOTOR, ALTERNATING CURRENT PD67/U LMU 12 2 2
SPROCKET - 161510 6
*END ENCLOSURES - 161999 BR
BASE UNIT, TELETYPEWRITER MT-3492/GG | LMRB207BZ 2 2

NOTE: The governed type (PD-77/AU) (LMU39) Motor, Alternating Current, is used in some

installations.

*1 SET REQUIRED FOR INDIVIDUAL CABINET INSTALLATION.,

*1 SET REQUIRED FOR CABINET INSTALLED IN BANKS.

ABOVE FIGURES ARE
QUANTITIES PER SET.

CHANGE 2
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SECTION 1
DESCRIPTION

1-1. INTRODUCTION

a. This manual consists of three volumes
covering the general description, installation,
operation, principles of operations, adjustments,
parts and wiring diagrams for the following
listed groups:

(1) Model 28 Typing Reperforator
Transmitter Group.

(2) Model 28 Transmitter Group.

(3) Model 28 Typing Reperforator
Monitor Group.

(4) Model 28 Typing Reperforator Re-
ceiving Group.

(5) Model 28 Transmitter Distributor
Rerun Cart Group.

b. Volume 1,includes six sections: Section
1, is a brief physical and functional description
of the equipment. Section 2 contains installation
instructions. Operation is covered in Section 3.
Section 4 explains the principles of operation to
aid in performing maintenance and in locating
troubles. Section 5 covers adjustments and lu-
brication. Section 6 covers service and repair
which includes preventive maintenance, trouble
shooting, disassembly and reassembly.

c. Volume 2, contains parts ordering in-
formation and exploded views of major assem-
blies with replaceable parts called out by part
numbers.

d. Volume 3, contains associated wiring
diagrams for the five groups.

e. Table1-1is abreakdown of components
associated with each group.

1-2. GENERAL (Figure 1-1)

a. The early design Teletype Model 28 Re-
perforator Transmitter Group is basically a
mechanical relay or storing device for printing
telegraph intelligence. The Group provides for
fully automatic perforation, storageandretrans-
mission of an entire message on tape, including
the last character received.

b. The basic components of the Group
are the Reperforator Transmitter Set consist-
ing of the Typing Reperforator (LPR34BWA),
Pivoted Transmitter Distributor (LAXDT7), Base
(LRXB17), Motor Unit (LMU11), which makes up
an assembly that mounts on a Tape Handling
Stand (LTHS205BZ). The Tape Handling Stand

CHANGCE 2

provides a Tape Supply Reel, Intermediate Tape
Storage Bin, Chad Disposal Bin, and a Tape
Winder for transmitted tape. The Model 28 Uni-
versal Apparatus Cabinet LBAC222BR)provides
the necessary electrical control facilities to
operate the two Reperforator Transmitter Sets
mounted in the cabinet according to customers
requirements. Two Line Relays (RY34) are
provided for the two sending lines.

c. The basic components of a later design
Model 28 Reperforator Transmitter Group are
similar to the early design group except that
new style features have been included.

(1) The cabinet (LBAC238BR) is simi-
lar to cabinet (LBAC222BR), except a decorative
dome handle and a larger glass area in door
have been included.

(2) The base (LRXB27) is similar to
base (LRXB17), except base includes gear shift
mechanisms (45.5, 50, 75 Baud 7.00 unit code)
input and output.

(83) The Transmitter Distributor
(LAXDS8) is the same as Transmitter Distribu-
tor (LAXDT), except it is driven from a gear
shift mechanism on Base (LRXB27) instead of
directly from a cross shaft on base.

(4) The 194267 Modification Kit is
used to modify this later design Reperforator
Transmitter Group from 45.5, 50, 75 Baud 7.00
unit code, input and output, to 7.42 unit code 60,
75,100 words-per-minute both transmitting and
receiving.

d. Thebasic components of another varia-
tion of the Model 28 Reperforator Transmitter
Group are similar to the early design group,
except the LBAC222BR Cabinet equipped with
electronic keyers and '"U" type relays, has been
replaced by the LBAC253BR Cabinet equipped
with selector magnet drivers and "wire spring"
type relays.

1-3. GENERAL (Figure 1-2)

a. The Teletype Model 28 Transmitter
Group transmits from perforated tape to the
outgoing signal lines at 75.0 Baud. This group
provides message numbering, wiring and elec-
trical control facilities to operate three multiple
mounted Transmitter Distributor Units (LBXD16)
and three multiple mounted Transmitter Distri-
butor Units (LXD11).

b. Thebasic components of the Group are
the two Multiple Transmitter Distributor sets;
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one of the sets consists of three Transmitter
Distributors (LXD11), Multiple Transmitter Dis-
tributor Base (LMXB206BR), Motor (LMU3),
Drive Parts (173595 for 75.0 Baud or 173598 for
45.5 Baud), and three Tape Deflector Modification
Kits (172679), and the other set consists of three
Transmitter Distributors (LBXD16), Multiple
Transmitter Distributor Base (LMXB205BR),
Motor (LMU3), Drive Parts (173589 for 75.0
Baud or 173592 for 45.5 Baud). The Cabinet
(LBAC223BR) provides message numbering,
wiring and electrical control facilities to operate
the two Multiple Transmitter Distributor Sets.

c. Thebasic components of another varia-
tion of the Model 28 Transmitter Group (Figure
1-2A) are similar to the components covered in
Paragraphs 1-3.a. and 1-3.b. except that the
LXD11 Transmitter Distributors are replaced
by the LXD31 Transmitter Distributors; the
LMXB206BR Multiple Transmitter Distributor
Base is replaced by the LMXB209BR Multiple
Transmitter Distributor Base; the LMXB205BR
Multiple Transmitter Distributor Base is re-
placed by the LMXB207BR Multiple Transmitter
Distributor Base; and the LBAC223BR Cabinet
is replaced by the LBAC256BR Cabinet.

Figure 1-1. Model 28 Reperforator Transmitter Group
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(1) The major differences are:

(a)
sliding shelves.

(b) The LXD31 is like the LXD11
except changes have been made in the wiring.

(¢) The LMXB209BR is like the
LMXB206BR except has separable connections
to cabinet wiring.

(d) The LMXB207BR is like the
LMXB205BR except has separable connections
to cabinet wiring.

The LBAC256BR Cabinet has

Figure 1-2. Model 28 Transmitter Group

CHANGE 2
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1-4. GENERAL (Figure 1-3)

a. The Teletype Model 28 Typing Reperfo-
rator Monitor Group records the messages in
the form of fully perforated tape and characters
printed on the tape sent out by the transmitter
distributors. The tape from the reperforator is
wound by the tape windersfrom which a full reel
of tape canbe conveniently removed for storage.
The group provides wiring and electrical control
facilitiesto operate two Model 28 Multiple Typ-
ing Reperforator Sets and two Model 28 Tape
Winder Sets.

b. Thebasic components of the Group are
the two Multiple Reperforator Sets; one of the

Figure 1-2A. Model 28 Transmitter Group (LBAC256BR
Cabinet Equipped with Sliding Shelves)
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identical sets consists of three typing Reperfo-
rators (LPR37BWA), Multiple Typing Reperfo-
rator Base (LMRB203BZ), Motor (LMU12), and
Drive Parts (173584 for 45.5 Bauds or 164336

for 75.0 Bauds). Two Multiple Tape Winder Sets
(TW15), and the Universal Cabinet (LBAC224BR)
providesthe necessarywiring and control facili-
ties to operate the components of the Group.

c. Thebasic components of another varia-
tion of the Model 28 Typing Reperforator Moni-
tor Groupare similar to the componentscovered

in Paragraphs 1-4.a. and 1-4.b. except the
LBAC224BR Cabinet equipped with six single
vacuum tube drivers is replaced by the
LBAC257BR Cabinet equipped with six 177010
selector magnet drivers (Figure 1-3A).

d. The basiccomponents of another varia-
tion of the Model 28 Typing Reperforator Moni-
tor Group are similar to the components covered
in Paragraphs 1-4.a. and 1-4.b. except the
LBAC224BR Cabinet equipped with six single
vacuum tube drivers is replaced by the

Figure 1-3. Model 28 Typing Reperforator Monitor Group
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Figure 1-3A. Model 28 Typing Reperforator Monitor Group (Rear View) (LBAC257BR Cabinet
Equipped with the 177010 Selector Magnet Drivers)

Fig. 1-3A
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LBAC259BR Cabinet equipped with six double
tube 309863 voltage input selector magnet
drivers (Figure 1-3B).

1-5. GENERAL (Figure 1-4)

a. The Teletype Model 28 Typing Reper-
forator Receiving Group receives messages from
six separate incominglines intheformof 5 level
start-stop signals and converts them into fully
perforated tape with characters printed on the
tape. The Group provides wiring and electrical
control facilities to operatetwo Model 28 Multi-
ple Typing Reperforator Sets. Slots in the cabi-

2718

net provide a convenient tearingedge for the tape
at the end of the message. Tape holders and
tape bins are mounted on the front doors and
tape clips are mounted on the top of the cabinet.

b. Thebasic components of the Group are
the two Multiple Typing Reperforator Sets, one
of the Sets consists of three Typing Reperfora-
tors (LPR35BWA), Multiple Typing Reperforator
Base (LMRB203BZ), Motor (LMU14), Drive
Parts (173584 for 45.5 Bauds or 164336 for 75.0
Bauds). The Universal Cabinet (LBAC225BR)
providesthenecessary wiringandcontrol facili-
ties to operate the components of the Group.

Figure 1-3B. Model 28 Typing Reperforator Monitor Group (Rear View) (LBAC259BR Cabinet
Equipped with the 309863 Voltage Input Selector Magnet Drivers)
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Figure 1-4. Model 28 Typing Reperforator Receiving Group
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c. The Speed Indicator (104986) is used
for setting the correct motor speed.

d. Thebasic componentsof another varia-
tion of the Model 28 Typing Reperforator Re-
ceiving Group (Figure 1-4A) are similar to the
components covered in Paragraphs 1-5.a.b. and
c. except the LMRB203BZ Multiple Reperforator
Base is replaced by the LMRB207BZ Base; the
LPR35BWA Typing Reperforator Unit is re-
placed by the LPR35BRP Unit; the LBAC225BR
Cabinet equipped with six single vacuum tube
drivers is replaced by the LBAC254BR Cabinet

equipped with six Selector Magnet Drivers
(Figure 1-4B).

e. Thebasic components of another varia-
tion of the Model 28 Typing Reperforator Re-
ceiving Group (Figure 1-4C) are similar to the
components covered in Paragraphs 1-5.a.b.and
c. except the LPR35BWA Typing Reperforator
Unit is replaced by the LPR35BRP Typing Re-
perforator Unit; the LBAC225BR Cabinet
equipped with six single vacuum tube drivers is
replaced by the LBAC260BR Cabinet equipped
with six double tube 309863 voltage input se-
lector magnet drivers (Figure 1-4D).
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Figure 1-4A. Model 28 Typing Reperforator Receiving Group (Another Variation) (LBAC254BR Cabinet)
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Figure 1-4B. Model 28 Typing Reperforator Receiving Group (Rear View) (LBAC254BR Cabinet)
Equipment with the 177010 Selector Magnet Drivers)
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Figure 1-4C. Model 28 Typing Reperforator Receiving Group (Another Variation ~ LBAC260BR Cabinet)
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Figure 1-4D. Model 28 Typing Reperforator Receiving Group (Rear View) (LBAC260BR Cabinet
Equipped with the 309863 Voltage Input Selector Magnet Drivers)

Fig.

1-4D
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Figure 1-5. Model 28 Transmitter Distributor Rerun Cart Group
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REPERFORATOR

TRANSMITTER:
BASE

Par. 1-6.a.

TYPING REPERFORATOR

TAPE HANDLING
STAND

Figure 1-6. Model 28 Reperforator Transmitter Set

1-6. GENERAL (Figure 1-5)

a. The Teletype Model 28 Transmitter
Distributor Rerun Cart Group is an auxiliary
means of retransmitting messages. The line,
A.C. and D.C.power cordsfrom this Group plug

ORIGINAL

into one of sixline jacks, A.C. and D.C. recepta-
cles on the control panel of the Monitor Group.
The message that is to be retransmitted is un-
reeled from the storage reel of the Monitor
Group andplaced intothe position on the Trans-
mitter Distributor of the Rerun Group for re-

1-7
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transmission to the distant station.

b. The basic components of this Group
are the Transmitter Distributor (LXD11), Base
(LXDB9), Cover (LXDC200BR), Motor (LMU4),
Table (LT200BR), Dolly (173861), Drive Parts
(173595 Gears for 75.0 Bauds or 173598 Gears
for 45.5 Bauds).

1-7. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 REPERFORATOR TRANSMITTER
DISTRIBUTOR GROUP

a. The Model 28 Reperforator Trans-
mitter Distributor Set (Figure 1-6) consists of
the Typing Reperforator (LPR34BWA or
LPR34BRP), Pivoted Transmitter Distributor
(LAXD7or LAXDS8). Base (LRXB17 or LRXB27),
Motor Unit (LMU11) and Tape Handling Stand
(LTHS205BZ).

TYPEWHEEL

CHAD CHUTES_ »

HANDWHEEL

PERFORATING
MECHANISM— ¢

ANCHOR BRACKET—= 4

2718

TRANSFER MECHANISM

b. The Model 28 Typing Reperforator
(LPR34BWA or LPR34BRP) (Figures 1-7 and
1-8) is an electro-mechanical unit which re-
cords information on tape both as printed char-
acters andas combinations of code perforations.
The information is received from a signal line
in the form of an electrical signalling code which
is translated into the necessary mechanical
motions to type and perforate the information.
The code and feed holes are fully perforated.
The printed characters simplify tape handling
by eliminating the necessity of reading the code
perforations. The characters perforated in the
tape are six positions in advance of the printed
characters. This should be considered when
severing the tape or inserting it in a transmitter
distributor. The end of the tape should include
all the printed characters in the message, and -
the first printed character of the message must

ROTARY POSITIONING
MECHANISM

RANGE FINDER

~— SHIELDED
CABLE

WSELECTOR
& &F  MAGNET

SELECTOR CLUTCH

Figure 1-7. Model 28 Typing Reperforator (LPR34) (Front View)
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be preceded by at least six sets of code perfo- (LAXDS8) consists of a casting, two side plates
rations inorder to transmit theentire message. onto which all the mechanisms mount, a cover
plate, a pivoted yoke, which houses the feed
wheel, feed pawl, feed wheel detent, five sens-
ing pins plus the tape out pin, top plate and lid
which guide the sensing pins and tape respec-
tively. Mounted in front of the yoke is a tape
deflector and along its side the last character
switch. A tape depressor and the cam sleeve
nil reservoir are mounted to the cross-~bar be-
tween the two side plates. Two shafts are
located within the unit: (1) the sensing shaft.
(2) tne distributor shaft. Each rotate at the

(1) Code signals are applied to a mag-
net associated with a selector mechanism which
interprets the signals and controls the motion
involved in printing a character and perforating
the tape. Means are provided for orienting the
selector mechanism to the incoming signals.
Motive power is provided by a motor unit and
drive mechanism.

(2) A 36-point receptacle for connec- same speed through an idler gear connected
tion of circuits islocated at the upper rear sec- to the drive gears on the clutch. Thedistributor
tion of reperforator unit. shaft includes an outboara gear which is con-

nected through the intermediate gear assembly

c. The Model 28 Pivoted Transmitter to the drive motor pinion. The reader contact

Distributor (LAXD7) (Figures 1-9 and 1-10) or assembly is mounted under the sensing shaft
HANDLE

FUNCTION BOX

AXIAL POSITIONING
MECHANISM

- - CHAD
36-POINT i ~ 5 : ‘ . CHUTE
CONNECTOR——+* : . : ‘

GEAR HUB —™

MAIN SHAFT—*

AXIAL
POSITIONING
MECHANISM

PUNCH BLOCK

LOCATING STUD —=
PRINTING MECHANISM

Figure 1-8. Model 28 Typing Reperforator (LPR34) (Rear View)
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Figure 1-9. Model 28 Pivoted Tronsmitter Distributor (LAXD7)

below the casting, and its contacts are operated
by their associated mechanism which is mounted
above the casting. The distributor contact block
is mounted above the castingnear the distributor
shaft and its contacts are operated indirectly
through cam followers. The sensing mechanism
will climb up a taut tape up to the reperforator
to sense the last character perforated.

d. The Reperforator Transmitter Distrib-
utor Base (LRXB17) (Figure 1-11) or (LRXB27)
consists of an aluminum casting which has pro-
visions for mounting the motor, reperforator
and pivoted transmitter units, tape winder drive,
gear shift mechanisms, tape routingrollers and
electricalcable assemblies. A gear shift mech-
anism at the reperforator and transmitter dis-

1-10

tributor provides speedsof either 420.9524 RPM
(45.5 Baud) or 693. 8775 RPM (75.0 Baud). The
transmitter distributor is driven directly from
the cross shaft by means of right angle gearing
at 642.8571 RPM (75.0 Baud), or a gear shift
mechanism on base at 45.5, 50, 75 Baud.

(1) Gear covers are provided for the
gear bracket assemblies.

(2) Legs are provided on the lower
corners of the base casting so that the base can
be placed on the bench for maintenance purposes
in its normal upright position or on any of its
four sides.

(3) Recessed handles have been pro-
vided to lift the Reperforator Transmitter Dis-

CHANGE 1
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DISTRIBUTOR CLUTCH
TRIP MAGNET
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STORING SWITCH CONTACTS

STORING SWITCH

SENSING CLUTCH TRIP MAGNET

Figure 1-10. Model 28 Pivoted Transmitter Distributor (LAXD7)

tributor Set to and from the cabinet rails.

(4) Locating studs (fixedand eccentric)
are provided on the upper surface of the base
for the reperforator and transmitter units.

(5) A tape chute is provided to direct
tape from the reperforator intothe intermediate
tape storage bin and out of the bin to the pivoted
transmitter.

(6) A chad chute is provided to direct
chad fromthe reperforator into a chad bin which
is mounted on the intermediatetape storage bin.

e. Mechanical motionto operate the Set is
produced by a two-pole, single phase Synchron-
ous Motor Unit (LMU11) (Figure 1-12) which

ORIGINAL

develops 1/12 horsepower at 3600 revolutions
per minute. The motor rests in the cradle of a
mounting bracket and is held in place by a strap
at each end. The cradle is isolated from the
motor by resilient mounts which reduce vibra-
tion. A small fan is mounted at each end of a
rotor within the end bells, anda combination fan
and handwheel rides on the end of the shaft. A
start relay, a starting capacitor and a thermal
cut out switch are contained in the upper com-
partment. The rotation of the shaft is counter-
clockwise as viewed from the handwheel end.
The end bells have been rotated 180 degrees
which permits the oilers to be above the motor
shaft when the motor is installed in an inverted
position.
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Figure 1-11. Model 28 Reperforator Transmitter Base (LRXB17)
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Figure 1-12. Model 28 A.C. Synchronous Motor
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TAPE CHUTE OPENING

FULL BIN
ALARM SWITCH

TAPE SUPPLY
REEL

TAPE WINDER
REEL

Figure 1-13. Model 28 Tape Handling Stand (LTHS205BZ) (Front View)

CAUTION

If motor becomes blocked for several seconds,
thermal cut out switch will break circuit. Allow
motor to cool at least 5 minutes before depress-
ing red reset button.

f. The Tape Handling Stand (LTHS205BZ)
(Figure 1-13) frame consists basically of four
uprights of angular steel with the necessary
cross membersto provide rigidity and facilities

ORIGINAL

for mounting tape winder, tape supply reel, in-
termediate tape storage bin, chad disposal bin
and base.

(1) Two locating pins are provided on
the upper cross members, for mounting th= base.
The base is secured to the cross members with
three captive screws and speed grip floating nut
retainers which snap into holes provided in the
cross members.
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(2) The Tape Supply Reel (Figure 1-14)
rests intwo V-block bearingsfor convenient re-
moval and accommodates tape rolls of 3000 feet
in length. The core of the tape reel is threaded
for removal of either side plate for replacement
of tape rolls. It was desired to keep the tension
on the tape to a practicable minimum to avoid
elongation of the tape feed holes or erratic code
hole-feed hole relationship. The portion of the
core which bears the weight of the tape roll has
been provided with ball bearings and turns in-
dependently of the side plates; either the reel
core may turn (on ball bearings) or the side
plates may turn (on V-block bearings), or both
may turn. Thus, it is not necessary to acceler-
ate the side plates during tape feed, lessening
the tension on the tape. This is of particular
value when the tape supply becomes low. How-
ever, in the event of a snagging, binding, or rub-
bing of the tape roll against the side plates, the
plates arefree to turn, preventing undue tension
of the tape. The tape supply reel is provided
with a brake which keeps the tape under a con-
stant slight tension to prevent overrunning and
possible tangling of the tape. The brake takes
the form of a bent rod arm which extends over
and rests upon the tape roll and is pivoted in such
a way that the weight of the arm provides the
necessary braking force. The brake serves to
retard the motion of the tape roll and not that of
the retaining wheel, relieving the tape of the
shock of accelerating the reel. The tape unreels
from the top of the roll toward the end of the
arm and is passed through a retainer and under
a roller as it is directed toward the base. When
the tape becomes taut the roller and arm are
lifted upward slightly, relieving the roll of the
braking force. Consequently the roll revolves
and causes the tape to become slack, lowering
the roller and arm and restoring the braking
force. In actual steady state operation the arm
provides a continued frictional drag on the tape
roll and thuskeeps thetape under constant slight
tension. Attached to the pivot end of the brake
arm is an adjustable bracket which actuates a
double-throw switchwhich inturn operates tight
tape (optional) and low tape supply alarms. Should
the tape become abnormally taut, the tape arm
will rise and the switch will close the tight tape
alarm circuit. When the tape roll reaches some
predetermined low level the tape arm will close
the other side of the switchand actuates the low
tape alarm circuit. The alarm signal wires are
connected to the reperforator cable through a
plug and receptacle.

(3) Thelntermediate Tape Storage Bin
(Figure 1-13)is utilized for the temporary stor-
age of perforated tape for subsequent transmis-
sion. Itis comprised of two parallel safety glass
walls, appropriately framed with a wood and
metal frame. The bottom of the bin is located in
the tape handling stand frame by two brackets

1-14

and the top is secured with spring clip catches
topermit easy removal. The upper cross mem-
ber of the bin frame forms the handle. The bin
isprovidedwith a motordriventape puller which
pullsthe perforated tape intothe bin overcoming
resistance dueto static charges on the tape. The
capacity of the bin is 50 to 160 feet of tape per-
forated with a random message (or the standard
"Quick Brown Fox" test message). Attached to
the side of the tape storage bin is a bracket and
chad chute. A separate bin that will temporarily
store chad punched from 3000 feet of 5 level
(random message) tape fits under the chute and
rests on the bracket. The chad chute may be
placed in one of two positions. In this applica-
tion the chad chute must be placed in the left
hand position. A device is incorporated which
will indicate a bin full condition. It consists of
a leaf spring switch that is actuated when the
tape, upon reaching a full condition, causes an
extention lever to close the contacts. Four ex-
tension lever spring holes are provided to in-
crease or decrease theforce required tooperate
the contacts. Since the full bin alarm contact
willnot remain closed continuously, it is recom-
mended that a holding type relay be incorporated
to give constant alarm indication.

(4) The Tape Winder (Figure 1-13) is
capable of winding tape at the rate of 200 words
per minute and shall have a capacity of 1000 feet
of perforated tape. A belt and pulley driven by
the tape winder drive mounted on the base pro-
vide the mechanical motion to the tape winder.
Incoming tape is passed through a loop in the
end of atight tape arm and through a chad de-
pressor before passing on to the tape reel.

(5) The Tape Handling Stand (Figure
1-14) frame also serves to mount the motor
power factor correction capacitors. The two
capacitors are mounted beneath the tape winder
assembly; one to the bottom of the winder and
the other tothe side of the frame. The capacitor
cable runs up one of the framelegs and connects
with the base through a plug and receptacle.

(6) A take-up reelwarningdevice con-
sisting of a leaf spring switch and extension
lever that rides the tape and take-up reel.

The Model 28 Universal Cabinet
(LBAC222BR) (Figures 1-15 and 1-16) or
(LBAC238BR) or (LBAC253BR) accommodates
two Reperforator Transmitter Sets. The con-
trol panel which is part of the cabinet features
on-off switches, tape warning lights and other
facilities, for external control of equipment
within the cabinet. Two vertically hinged doors
at the front and rear provide accessibility into
the cabinet. Magnetic door latches facilitate
smooth opening and closing of cabinet doors.
With cabinet dome open the relay rack can be
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raised upward and locked in position allowing
convenient accessibility to the rack from the
front of the cabinet. Individual rubber base
mountings for each Reperforator Transmitter
Set provides smooth vibrationless operation.
Extension metal slide rails allow sets to be
pulled out through front of the cabinet for all
around accessibility. A cable raceway with re-

moveable cover is provided at bottom rear of
cabinet. Shatter resistant windows allow view-
ing of internaloperation. Inner frame construc-
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Par. 1-7.].

tion minimizes radiation of normal operation
sounds outside cabinet walls.

h. Two Line Relays (RY34) are provided
for the two sending lines.

i. The 161999BR Modification Kits pro-
vide End Enclosures (Figure 1-1) for the cabinet.

j.  The 194267 Modification Kit is used to
modify Reperforator Set equipped with LRXB27
to 7.42 unit code and 60, 75and 100 Words-Per-
Minute both transmitting and receiving.

TAPE PULLER
MECHANISM

BELT

Figure 1-14. Model 28 Tape Handling Stand (LTHS205BZ) (Rear View)
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DOME

Figure 1-15. Model 28 Universal Cabinet (LBAC222BR)
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2718 Fig. 1-16

ONTROL PANEL ASSEMBLY

CONTROL PLATE
ASSEMBLY

RELAY PLATE
ASSEMBLY

SLIDE MOUNTED CRADLE "MAGNET

Figure 1-16. Model 28 Universal Cabinet (LBA222BR) (Front Doors and Dome Open)
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Figure 1-16A. Selector Magnet Driver (177010)
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k. ELECTRONIC KEYER (Figure 4-39)
(For applicable group)

(1) Two Electronic Keyers are used,
one keyer for each receiving loop. There are
two receiving loops in the Reperforator Trans-
mitter Group.

(2) Thefunctionof the electronic keyer
is to repeat signals from a 60 volt DC polar
signal line to selector magnets of the receiving
unit in a local neutral loop. The electronic
keyer utilizes a 6005 tetrode vacuum tube (or
equivalent) and presents a high impedance load
to the keying circuit.

(3) When in the "mark" condition, a
positive pulse arriving from the signal line is
applied directly to the 6005 control grid. The
pulse overcomes the bias on the grid and allows
current to flow in the plate circuit energizing
the selector magnets and attractingthe selector
armature. The keyer is designed to supply 30
to 35 milliampere current to the selector coils
wired in series with the plate.

(4) When in the "'space' condition, a
negative pulse arriving from the signal line is
applied directly to the 6005 control grid driving
the tube into cut-off. With no current flow
through the tube, the selector magnets de-ener-
gize and release the selector armature.

1. ELECTRONIC SELECTOR - MAGNET
DRIVER (Figure 1-16A) (For applicable group)

(1) Two 177010 Selector Magnet
Drivers are used, one driver for each receiving
loop. There are two receiving loops in the Re-
perforator Transmitting Group.

(2) The Selector Magnet Driver is a
solid state device which couples a signal line to
a receiving selector magnet and repeats the line
signals to operate selector mechanism. It is
designed specifically to drive a single selector
magnet. When used in place of a line relay or
electronic keyer to drive the selector magnets,
it will provide improved operation, greater re-
liability and reduced maintenance. However, it
is not intended as a general purpose driver for
all types of selectors, nor as a replacement for
relays in general. The driver includes a DC
power supply and an etched circuit card which
are mounted on a small chassis. The power
supply consists of an isolation transformer, a
full wave rectifier anda single - capacitor filter.
Various electrical components including five
transistors are mounted on the circuit card
which is supported by three posts. Power and
signal cables equipped with spade lugs provide
for electrical connections to the Driver.

CHANGE 2
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(8) With different strapping arrange-
ments, the Driver will accept neutral signals of
either 0.020 or 0.060 ampere or polar signals
of up to 0.030 ampere. The output is 0.060 am-
pere regardless of input.

(4) The Driver may be strapped so
that when used in conjunction with external con-
tacts, the selector does not receive (is blinded
to) certain incoming message and does receive
(is unblinded to) others.

(5) Strapping arrangements can be
changed by removing and/or solderingbare wire
between terminal posts on the circuit card. The
posts are accessible so that the card need not
be removed for this procedure.

(6) Since its input is essentially re-
sistive rather than inductive, the Driver permits
the inclusion of additional receiving units on a
teletypewriter loop without introducing signal
distortion.

(7) The Driver can be mounted in any
vacant position on the electrical service as-
sembly.

(8) TechnicalData asfollows: Dimen-
sions (overall)

Length - 4-3/4 inches
Width - 2-7/8 inches
Height - 5-1/4 inches

Electrical
Power source - 117 v ac *10%
50 - 60 cps

Maximum Power Consumption -
12 watts

Input Signals - 0.020 or 0.060
ampere
+10% neutral or up
to 0.030 ampere
polar
Output Signals - 0.060 ampere
Signalling Speed - Up to 200 wpm
Wiring Diagram - 4445 WD
Environmental Requirements
Operating Temperatures
- 0°C (+329F) to +65°C
(+1499F) at specified power

and input requirements.

Storage Temperature - Maximum
(+185°F)

1-178
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1-8. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 TRANSMITTER DISTRIBUTOR
GROUP

a. The basic components of the Group are
the two Multiple Transmitter Distributor Sets;
one of the sets (Figure 1-17) consists of three
Transmitter Distributor (LXD11), Multiple
Transmitter Distributor Base (LMXB206BR),
Motor (LMU3), Drive Parts (173595 for 75.0
Baud or 173598 for 45.5 Baud), and three Tape
Deflector Modification Kits (172679), and the
other set(Figure 1-18)consists of three Trans-
mitter Distributors (LBXD16), Multiple Trans-
mitter Distributor Base (LMXB205BR, Motor
(LMU3), Drive Parts (173589 for 75.0 Baud or
173592 for 45.5 Baud).

(1) The basic components of another
variation of the Multiple Transmitter Distribu-

TOP PLATE

TAPE GUIDES

TAPE GUIDE
PLATE

COVER
CARD HOLDER
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tor Sets are similar to the sets described in
Paragraph 1-8.a. except the LMXB206BR Mul-
tiple Transmitter Base is replaced by the LMXB
209BR Multiple Transmitter Base; the LMXB
205BR Multiple Transmitter Base is replaced
by the LMXB207BR Multiple Transmitter Base.
These later design bases have separable con-
nections to the cabinet wiring. The LXDI11
Transmitter Distributors have been replaced
by the LXD31 Transmitter Distributors.

b. The Model 28 Transmitter Distributor
(Single Contact) (Figure 1-19) provides means
for translating code combinations, perforated in
a paper tape, into electrical pulses and trans-
mitting these pulses in the form of a five unit,
start-stop permutation code to one or more sta-
tions. The unit will accept afive level tape either
chadless or fully perforated. The tape may be

TRANSMITTER COVER

TAPE DEFLECTOR
CONTROL SWITCH

FRONT DOOR

TAPE LID BUTTON

Figure 1-17. Model 28 Multiple Transmitter Distributor Set (With LXD11 Transmitter Distributor)
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inserted without lifting the tape lid by moving plates (front, center and rear) which are sepa-
the start-stop lever to the free wheeling posi- rated a fixed distance by spacers or tie bars.
tion. The design of the unit includes all steel The cam shaftis located in the lower right sec-
internal expansion clutch, sensing pins located tion of the unit with the outer race of each ball
in line with the axis of the feed wheel, longer bearing clamped tothe respectivefront and rear
travel of the sensing pins, increased number of plate. Motive power to the shaft is controlled
feed pins engaging the feed holes in the tape and by the clutch locatedon the rear end of the shaft
minimum maintenance. The unit is so arranged and the clutch trip magnet assembly attached to
so that the components are readily accessible the rear plate. As the clutch trip magnet is en-
for adjustment or replacement. ergized, the clutch mechanism is allowed to en-
gage the outerdrumthat is rotating continuously

(1) The mechanism of the transmitter transmitting its motion to the cam shaft. The
distributor are supported betweenthree vertical top of the unit is enclosed by three formed

RANSMITTER COVER
TAPE DEFLECTOR
FILLER PLATE

TAPE LID

\RD HOLDER

FRONT DOOR

Figure 1-18. Model 28 Transmitter Distributor Set (With LBXD16 Transmitter Distributor)
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Figure 1-19. Model 28 Transmitter Distributor (LXDI11)

plates -- the tape guide plate, the top plate, and the next character and the cycle repeated.
the cover plate. The 156608 cover plate supplied
with thetransmitter distributor is discarded and
replaced with the 163756 cover plate supplied

(2) Accommodates either chadless or
fully perforated tape.

with the multiple transmitter base (LMXB206BR) (3) Acontrol lever withstart, stop and
With tape in the transmitter distributor, move- free wheeling positions. Thelatter position per-
ment of the start-stop lever tothe right operates mits free wheeling of the tape feed wheel which
contactsto energizethe clutchtrip magnet which facilitates insertion or removal of tape.
releases the main bail and the clutch. The main

bail causes the sensingfingers to sense the tape (4) A pair of adjustable guides are
perforations and initiates the tape feed opera- provided for aligning and locating tape over the
tion. The clutch is engaged to start the cam feed wheel.

"shaft rotating. Transfer levers associated with

the sensing pins cause the transfer bail to be (5) An index line has been scored in
shifted tothe rightor leftin accordance with the the tape guides 0.600" (six characters) ahead of
intelligence sensed. The transfer bail in turn the sensing pins to aid in aligning tape start
moves the signal generator toggle link and con- positions.

tactsto their marking or spacing position. Thus

the perforations for each character in the tape (6) A tight tape device on the tape lid
are read and pulses, number 1 through 5, are stops transmission if the tape becomss taut or
generated sequentially. The tape is advanced to tangled.
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COVER

TERMINAL BOARD

LOCKING MECHANISM
MOUNTING BRACKET

Figure 1-20. Model 28 Multiple Transmitter Distributor Base (LMXB206BR)

(7) A tape-out pin located to the right
of the sensing pins stops transmission if there
is no tape in the sensing head. (The pin is nor-
mally advanced 4 characters from the sensing
pins. However, it may be placed in line with
them.)

(8) A springloaded tape lid that snaps
open when the red tape lid button is depressed.

(9) A quick disconnect 36 terminal
connector plug which aligns withits mate on the
base and facilitates making electrical connec-
tions as well as simplifying handling during
servicing.

(10) Approximate dimensions of Trans-
mitter Distributor:

Width 7-1/2 inches
Depth 3-5/8 inches
Height 5 inches
Weight 7 pounds

CHANGE 2

(11) The control circuit (clutch trip
magnet) is capable of operating from 115 volts
A.C. ¥ 10% and 120 volts D.C. ¥ 10% or 50 volts
D.C. ¥ 10% with suitable external resistance.

(12) The signalling code isthe five-unit,
start-stop polar code and consists of (+) battery
for the marking pulse and (-) battery for the
spacing pulse. The marking (+) battery being
routed to the LXD11 marking contact and swing-
er, to the LBXDI16 distributor stop contact and
out to the distant station's keyer or polar line
relay to ground. The transmission pattern for
a complete character consists of a start pulse
(always spacing) five code pulses (any one of
which may be either marking or spacing) and a
stop pulse (always marking). The start and stop
pulses are necessary to keep the receiving ap-
paratus in synchronism with the transmitter.
The LXD31 is wired for a negative (-) marking

signal.
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TERMINAL BOARD

DRIVE GEARS

COMMON DRIVE SHAFT

OIL DRIP PAN SWITCH

Figure 1~21. Model 28 Multiple Transmitter Distributor Base (LMXB206BR
Without Cover; With Motor and Drive Gears)
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Figure 1-22. Model 28 Transmitter Distributor (LBXD16) (Front View)
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(13) The 172679 Modification Kit (Fig-
ure 1-17) is installed on the Transmitter Dis-
tributor (LXD11) or (LXD31) and provides a
tape deflector that may be positioned so as to
deflect the tape back toward the operator.

c. Mechanical motionto operate the Multi-
ple Transmitter Distributor Set is produced by
a two pole, single phase, Synchronous Motor Unit
(LMU3) (Figure 1-12)whichdevelops1/20 horse-
power at 3600 revolutions per minute. The mo-
tor rests in the cradle of a mounting bracket
and is held in place by a strap at each end. The
cradle is isolated from the motor by resilient
mounts which reduce vibration. Two fans are
mounted at each end of a rotor within the end
bells, and combination fan and handwheel rides

TAPE LID—™"4

TIGHT TAPE ARM

START-STOP LEVER—">¢

FILLER PLATE
GEAR GUARD

DRIVEN GEAR

CRADLE

2718

Par. 1-8.d.

on the left end of the shaft. A start relay, a
starting capacitor and a thermal-cutout switch
are contained in a lower compartment. The
switch will turn off the motor if an overload
should exist long enoughto overheat the winding.
The switch may be closed by pushing a reset
button.

d. The Multiple Transmitter Distributor
Base (LMXB206BR) (Figure 1-20) or LMXB
209BR provides mounting facilities for three
transmitter distributors (LXD11 or LXD31),
motor unit (LMU3) and drive parts for operating
speed of 75.0 Bauds. A common driving shaft,
intermediate gears and motor unit (Figure
1-21), provide the motion to the three trans-
mitter distributors.

« <+————TAPE DEFLECTOR

" DISTRIBUTOR CONTACT ASSEMBLY

OIL RESERVOIR

i - o
. s

SPARK
SUPPRESSOR

35-POINT CONNECTOR

Figure 1-23. Model 28 Transmitter Distributor (LBXD16) (Rear View)
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Par. 1-8.d. (1)

TRANSMITTER COVER

RESILIENT MOUNTING
TRANSMITTER MOUNTING HOLE —
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COVER
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SHAFT

TERMINAL BOARD

TRANSMITTER
MOUNTING CLAMP

LOCATING
STUD

SWITCH

Figure 1-24. Multiple Transmitter Distributor Base (LMXB205BR)

(1) The base is assembled to its sub-
base (oil pan) by means of resilient mounts
(Figure 1-20)which aid in preventing transmis-
sion of vibrations. The entire unit is enclosed
in a cover having a front hingedpanel for access
to the transmitter distributor mounting screw
and motor control switch. Three cover plates
areprovidedto replace the standard cover plates
used on the transmitter distributor units.

(2) Three connector receptacles which
are part of the cabinet cable assembly mount on
the base and mate with the plugs of the trans-
mitter distributors when they are mounted on
the base. The individual transmitter distributors
are mounted in place by a locking device at the
rear and a single screw at the front. Power is

1-24

brought into the base and connected to the ter-
minal strip located on the base to the right of
the motor.

(3) The LMXB209BR Multiple Trans-
mitter Base has separable connectors to the
cabinet wiring,

e. The Model 28 Transmitter Distribu-
tor (LBXD16) (Figure 1-22) mounts on the
Multiple Transmitter Base (LMXB205BR or
LMXB207BR). The Transmitter Distributor
consists of two side frames held apart by sepa-
rators and two intermediate side plates onto
which all the mechanism mount, a top plate and
a tape guide plate. Mounted on the tape guide
plate are the red tape lid releasebutton and two

CHANGE 2



adjustable tape guides. Each tape guide is
scored with an index line 6 characters ahead of
the sensing pins. Mounted on the tape guide
plate but overhanging the top plate and the tape
guide plate is the tape lid. Mounted along
side of thetapelid is agray-greencontrol lever.
Thetape sensing pins extendthrough slots inthe
top plate. The feed wheel pins extend through a
slot in the top plate and a slot in the tape guide
plate. The tape out pin also extends through the
tape guide plate and tape lid. Two shafts are
located within the unit: (1) The sensing shaft
(2) thedistributor shaft. Each rotate at the same
speed through an idler gear connected to the
drive gears on the clutch. The distributor shaft
includes an outboard gear which is connected
through the intermediate gear assembly to the
drive motor pinion (Figure 1-23).

(1) Thedistributor shaft auxiliary con-
tact controls the sensing shaft clutch release
magnet electrically whenthe unitis so operated.
However, each shaft may be energized independ-
ently of the other by external means. A start-
stop control lever, tape out pin and tight tape
arm control the distributor clutch release mag-
net electrically. The unit is capable of ''single
wire" or "multiple wire'" output and multiple
wire input to the distributor contacts for se-
quential distribution. Signal output is arranged
for "neutral' or "polar' operation. The opera-
tion sequence is such that the reading cycle oc-
curs after feeding and the last character sensed
is stored for subsequent transmission.

(2) The operating speed of the trans-
mitter distributor is 106 WPM (7.00 unit, single
cycle). The unit shall have a feed read sensing
cycle and distribute sense sequence. The dis-
tributor cam sleeve has a start camlobe for use
with polar operation and the auxiliary cams are
designed to meet the specific requirements of
the customer.

(3) Auxiliary contacts "A" and "B"
operated from the sensing cam sleeve for con-
trolling external circuits.

(4) Auxiliary distributor contact op-
erated from the distributor cam sleevefor con-
trolling the sensing cam.

(5) Thedistributor clutchtrip magnets
operate at .050 amperes, 110-120 volts, D.C.

(6) Transfer type code reading con-
tacts are usedinthe readerportion of thetrans-
mitter distributor.

(7) Arc suppressors are connected

across the distributor auxiliary contact and
across the signal line.

CHANGE 2
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Par. 1-8.g.(1)(a)

(8) Tape deflector is provided and may
be positioned todeflect the tape back toward the
operator.

(9) A quick disconnect 36 terminal
connector plug which aligns with its mate on the
base and facilitates making electrical connection
as wellas simplifying handling during servicing.

f. The Multiple Transmitter Base
(LMXB205BR) (Figure 1-24) or (LMXB207BR)
provides mounting facilities for three trans-
mitter distributors (LBXD16), motor unit (LMU3)
and drive parts for operating speed of 75.0
bauds. A common driving shaft, intermediate
gears and motor unit, provide motion to the
three transmitter distributors.

(1) The base is assembled to its sub-
base (oil pan)by means of resilient mounts, which
aid in preventing transmission of vibrations.
The entire unit is enclosed in a cover having a
front hinged panel for access to the transmitter
distributor mounting screw and motor control
switch. Three cover plates are provided for the
transmitter distributor units.

(2) Threeconnector receptacleswhich
are part of the cabinetcable assembly mount on
the base and mate with the plugs of the trans-
mitter distributors when they are mounted on
the base. The individual transmitter distribu-
tors are mountedinplace by alocating plate and
a single screw at the front. Power is brought
to the base and connected to the terminal strip
located on the base to the left of the motor.

(3) The LMXB207BR Multiple Trans-
mitter Base has separable connectors to the
cabinet wiring (Figure 1-24A).

. The Model 28 Universal Cabinet
(LBAC223BR Figure 1-25 or LBAC256BR Fig-
ure 1-2A) accommodates two Multiple Trans-
mitter Distributor Sets and allows front and
rear accessibility to the associated apparatus
and electrical components. The cabinet pro-
vides a tape grid, figure 8 tape container, tape
bins, a pivoting type relay rack, control plate
assembly control panel drawer assembly, cable
assemblies, terminal blocks, terminal strip for
customer ground, capacitor mounting brackets,
arc suppressors, tandem message identification
modules and the necessary electrical control
facilities to operate two 3 gang transmitter dis-
tributor sets together with three numbering
modules. The transmitter distributors LXD11
or LXD31 and LBXD16 operate in tandem. The
LBAC256BR Cabinet has sliding shelves.

(1) The Model 28 Message Identifica-
tion Module 173520 (Figures 1-26 and 1-27) con-
sists of the following:

(a) Base Assembly - 173562

1-24A
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1. The base assembly pro- (b) Numbering Assembly - 173580
vides the means of automatically identifying
each message transmitted from two transmitter 1. The numbering assembly
distributors (LBXD16 and LXD11 or LXD31) or provides the means of counting and storing the
a single transmitting channel. The base assem- number of messages (up to 999)transmittedfrom
bly accomplishes this function by use of a step- a transmitting channel and gives a visual indi-
ping switch (173576) which stores the desired cation of the number counted and its correspond-
identifying codes and two relays 173577 and ing five wire bandot code. The numbering as-
173829 which provide for tandem operation be- sembly accomplishes this by use of a pair of
tween the two transmitter distributors. counter magnets (265M), associated armature

feed pawl linkage (173557) and three code drums
(with associated transfer type reading contacts).
In addition to the above, the assembly also mounts
two switching type connectors which permits
ready changability of two identifying codes gen-
erated by the base assembly.

2. The stepping switch con-
tains 8 levels, a set of self-interrupter, and off
normal contacts. Three (A, B and C) switching
levels are used for controls, the remaining five
(D, E, F, G and H) levels are used for storing
the identifying codes, and tne counter assembly
number codes. An external transmitter distrib- . . .
utor (LBXD16) transmitter distributor shaft is height, 6-1/2 i(rfgheTshii Ixﬁg&lea;z 21-23_/54 /llréci?liiég
utilized to transmit these stored codes sequen- in depih. ’
tially over the carrier channels. The auxiliary
contact on the distributor is used for synchro-
nization between the stepping switch and trans-

mitter. h. The 161999BR Modification Kit provides

for End Enclosures(Figure 1-1) for the cabinet.
3. In addition to the above,

the base assembly also mounts a message iden-
tification deletion switch (173581) and abnormal 1-9. DESCRIPTION OF MAJOR COMPONENTS
traffic lamp (173931). The deletion switch when MODEL 28 TYPING REPERFORATOR MONI-

operated prevents the base assembly from carry- TOR GROUP
ing out its identifying sequence. The abnormal
traffic lamp is operated by customer 120 volts, a. The basic components of the group are
D.C. circuitry. the two Multiple Typing Reperforator Sets; one
COMMON DRIVE
SHAFT Cte

36 POINT CONNECTOR
RECEPTACLE
CONNECTOR

TRANSMITTER

MOUNTING CLAMP ;
TRANSMITTER / @

MOUNTING HOLE e
\\.

TRANSMITTER COVER
CARD HOLDER

Figure 1-24A. Model 28 Multiple Transmitter Distributor Cover and Base (Latest Design)
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Figure 1-25. Model 28 Universal Cabinet (LBAC223BR)
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Figs. 1-26 and 1-27 271B
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Figure 1-26. Model 28 Message ldentification Module (173520) (Front View)
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Figure 1-27. Model 28 Message ldentification Module (173520) (Rear View)
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of the identical sets (Figure 1-28) consists of
three Typing Reperforators (LPR37BWA or
LPR37BRP) Multiple Typing Reperforator Base
(LMRB203BZ), Motor (LMU12) and Drive Parts
(173584 for 45.5 Bauds or 164336 for75.0 Bauds).

b. Typing Reperforator (LPR37BWA)
(Figures 1-29 and 1-30) or (LPR37BRP).

(1) ReferenceParagraph 1-7.b.(1), (2).

c. The Teletype Model 28 Multiple Typing
Reperforator Base (LMRB203BZ) (Figure 1-31)
provides mounting facilities for three Typing
Reperforators (LPR37BWA), a Motor Unit
(LMU12) and Drive Parts(164336) for operating
speedof 75.0 Bauds. A common driving shaft,
belt and sprocket driveparts gear set and motor
unit provide the motion for the three typing re-
perforator units.

(1) Thebaseprovides tape containers,
chad disposal facilities, motor power factor
correction capacitors, electrical wiring and
connector for operatingthe low tape alarm lamp
and motor unit.

d. Synchronous Motor Unit(LMU12) (Fig-
ure 1-12).

POWER FACTOR CORRECTION CAPACITORS

SWITCH -
\m

2718

Par. 1-9.e.(2)

(1) Reference Paragraph 1-7.e. ex-
cept that motor mounts in upright position with
oilers in end bells located above the motor shaft.

e. TheMultiple Tape Winder (Figure 1-32
and 1-33) is a complete unit consisting of tape
reels and a structure on which are mounted the
power and driving mechanism, a tape tension
device, a clutch engage and disengage device,
rollers for the tape reel engagement and a con-
tact arrangement to provide for afull reel alarm.
The unitisfor general application with a capac-
ity of 1000 feet of fully perforated tape or 1000
feet of chadless tape per reel and is adaptable
for tape widths of 11/16, 7/8 inch and 1 inch.
The tape reel rotates when its rim engages the
drive wheel.

(1) The winder has four vibration
mounts. The six terminal plug mates with the
cabinet cable receptacle.

(2) A 115volt A.C. 50/60 cycle, single
phase, induction, 35 millihorsepower motor
rotating at 1725 RPM, a gear set and a common
driving shaft provide the motionto the three rim
driven reels.

/—TAPE CONTAINER
¥ SYNCHRONOUS MOTOR

TAPE
GUIDE

TYPING
REPERFORATOR

<«— BASE

TT——— CHAD CONTAINER

Figure 1-28. Model 28 Multiple Typing Reperforator Set

CHANGE 2

1527




Par. 1-9.f.

f. The Model 28 Universal Cabinet (LBAC
224BR) (Figure 1-34) accommodates two Multi-
ple Reperforator Sets and two Multiple Tape
Winder Sets. The control panel which is part of
the cabinet mounts six ""Abnormal Traffic'" am-
ber neon lamps, six "Abnormal Traffic'" jacks,
a "Winder Full" clear neon lamp, a ""Low Tape"
clear neon lamp, a 110volt A.C. and 60 volt D.C.
receptacle and a power switch for each tape
winder. The cabinet provides electrical and
control facilities consisting of an electronic
keyer plate assembly containing six polar to
neutral signal line converters, the control plate
assembly contains the D.C. power supply for the
electronickeyer as well as fuses for the cabinet
equipment, 5.5 volt A.C. transformers for the
tube heaters and a main A.C. power switch. Two
vertically hinged doors at the front and rear
provide accessibility into the cabinet. Magnetic

& N

TYPEWHEEL b

CHAD CHUTE ~ '“"\
\\ ¢

B

PERFORATING
MECHANISM

ANCHOR BRACKET j

MAIN SHAFT

RANSFER MECHANISM
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doorlatches facilitate smooth opening and clos-
ing of cabinet doors. Withthe cabinet dome open
the rack assembly can be raised and locked in
position allowing convenient accessibility to the
rack from the front of the cabinet. Channel as-
semblies accept the slides which are part of the
two Multiple Typing Reperforator bases and pro-
vides mounting facilities for the two Multiple
Tape Winder Sets.

(1) The Model 28 Universal Cabinet
(LBAC257TBR Figure 1-3A) is similar to the
cabinet (LBAC224BR) covered in Paragraph
1-9.f. except that it is equipped with six 177010
selector magnet drivers in place of the six
single vacuum tube keyers. (See Paragraph
1-7.1. and k. for description of the electronic
keyer and the selector magnet driver.)

—RIBBON FEED MECHANISM

FUNCTION BOX

ROTARY POSITIONING
MECHANISM

~—SHIELDED CABLE

RANGE FINDER

ELECTOR MAGNET

SELECTOR CLUTCH

Figure 1-29. Model 28 Typing Reperforator (LPR37BWA) (Front View)
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(2) The Model 28 Universal Cabinet
(LBAC259BR Figure 1-3B) is similar to the
cabinet (LBAC224BR) covered in Paragraph
1-9.f. except thatit is equipped with six double
tube 309863 voltage input selector magnet
drivers in place of the six single vacuum tube
drivers.

(a) The control plate assembly
contains the filament transformers, D.C. power
supply, fuses for cabinet equipment, A.C. con-
venience receptacle, main A.C. power switch.

(b) The control panelcontains six
"Abnormal Traffic'" jacks, a'"Winder Full'' lamp,
a low tape lamp, a 115 volt A.C. and a power
switch for each tape winder.

(c) Cable assemblies for inter-
connecting the various units and components.

FUNCTION BOX

SHIELDED CABLE—"

36-POINT
RECEPTACLE
CONNECTOR

SPROCKET HUB

MAIN SHAFT

AXIAL POSITIONING MECHANISM
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Par. 1-9.f.(e)

(d) The incoming signal line for
each of the reperforators is connected to the
appropriate terminal block terminal (see asso-
ciated wiring diagram in Volume 3 of this
Manual). The wiring is shielded from the ter-
minal block to the 309863 selector magnet
driver. In the selector magnet driver the polar
input signal (minus one to minus six volts mark,
zero volts space) is converted into a 30 milli-
ampere signal loop for the selector magnets of
the reperforators. Refer to Section 4 of this
Manual for detailed description of the selector
magnet driver. The leads to reperforator con-
nector are shielded.

(e) An'"Abnormal Traffic'' amber
neon lamp is provided for each of the six re-
perforators. Wiring is provided from the cabi-
net terminal board to the lamp on the control

RIBBON
MECHANISM

TYPEWHEEL

PUNCH
MECHANISM

PRINTING
MECHANISM

J r——— CHAD CHUTE

Figure 1-30. Model 28 Typing Reperforator (LPR37BWA) (Rear View)
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Figure 1-31. Model 28 Multiple Typing Reperforator Base (LMRB203BZ)
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Figure 1-32. Multiple Tape Winder (TW15) (Front View)
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panel. The customer provides power and con-
trol for these lamps. An "Abnormal Traffic"
jack for each of the reperforator circuits.

(f) The '"Winder Full" clear neon
lamp is lighted when any of the six winder tape
reel switches close.

(g) The '"Tape Out'" clear neon
lamp is lighted when any of the six tape out con-
tacts on the reperforators close.

(h) The control panel provides a
115 volt A.C.convenience outlet and a D.C. con-
venience outlet.

(i) The control plate assembly
provides a rectifier for the local selector mag-
net current and tube biasing current for the se-
lector magnet drivers, two filament trans-
formers to provide tube filament current for
the selector magnet drivers, fuses for cabinet
equipment, a main A.C. power switch, and ter-
minal blocks for interconnecting components.

COMMON DRIVE SHAFT

FULL REEL ALARM CONTACTS

!

MOTOR ™

vy
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Par. 1-10.a.(1)(b)

1-10. DESCRIPTIONOF MAJOR COMPONENTS
MODEL 28 TYPINGREPERFORATOR RECEIV -
ING GROUP

a. The basic components of the Group are
the two Multiple Typing Reperforator Sets; one
of the identical sets(Figure1-35) consists of the
three TypingReperforators (LPR35BWA), Multi-
ple Typing Reperforator Base (LMRB203B2Z),
Motor (LMU14) and Drive Parts (173584 for 45.5
Bauds or 164336 for 75.0 Bauds).

(1) The basic components of another
variation of the Receiving Group Multiple Typing
Reperforator Set are similarto the set described
in Paragraph 1-10.a. above except:

(a) The three Typing Reperfo-
rators (LPR35BWA) are replaced by three Typ-
ing Reperforators (LPR35BRP).

(b) The Multiple Typing Reperfo-
rator Base (LMRB203BZ) is replaced by the
Multiple Typing Reperforator Base (LMRB
207B2Z).

~— TAPE REEL

TAPE ARM

FRAME STRUCTURE

CLUTCH ENGAGE-DISENGAGE
MECHANISM

Figure 1-33. Multiple Tape Winder (TW15) (Rear View)
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2718 Figs. 1=35 and 1-36
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Figure 1-36. Model 28 Typing Reperforator (LPR35BWA)
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Figure 1-37. Model 28 Typing Reperforator (LPR35BWA) (Rear View)
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2718 Par. 1-10.b.(3)

b. Typing Reperforator (LPR35BWA) another feed-out cycle. Should a message be
(Figures 1-36, 1-37 and 1-38), (LPR35BRP) received during any part of the feed-out cycle,
the mechanisms stops and does not interfere
(1) Reference Paragraph1-7.b.(1),(2). with or causeloss of any portion of the incoming
message. Length of "letters' tape feed-out is
(2) The Remote Control Non-Interfer- adjustable in increments of .600 inches up to a
ing Tape Feed-Out Mechanism insures that a maximum of eighteen inches. The mechanism
predetermined length of '"letters' tape is per- has a non-repeat latch which allowsit to be acti-
foratedatthe end of each message. The operator vated only once. This prevents possible inter-
actuates the feeding out of "letters' tape at the ference with an incomingmessage andalso pre-
end of a message by operating the tape feed out vents starting a second feed-out cycle if the start
button which closesthe circuitand energizes the magnet is held energized throughout the feed-out
mechanism start magnet. After feeding out a cycle.
predetermined, but adjustable, length of ""letters"
tape, the mechanism stops, re-cycles, and re- (3) The start magnet shall operate on
mains inoperative until the operator initiates 115 volt A.C. ¥ 10%, 120 volt D.C. £ 10% with a

RIBBON MECHANISM =

RANGE FINDER

AXIAL POSITIONING

MECHANISM \

PRINTING
MECHANISM

SELECTOR CLUTCH

HANDWHEEL

FRAME } =~ PERFORATING MECHANISM

CHAD CHUTE

Figure 1-38. Model 28 Typing Reperforator (LPR35BWA) (Left Side View)
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Par. 1-10.b.(3)

1350 ohms series resistance, and 48 volt D.C.
t10% with a 350 ohms series resistance.

c. Model 28 Typing Reperforator Base
(LMRB203BZ) (Figure 1-31) (LMRB207B2Z).

Reference Paragraph 1-9.c.(1), since the
same information applies except that three Typ-
ing Reperforators (LPR35BWA or LPR35BRP),
and Motor (LMU14 or LMU12) are used with the
Receiving Group.

d. The 1/15 hp, 115 volt, 50-60 cycle A.C.
Governed Motor (LMU14) (Figure 1-39) which
runs at a governed 3600 RPM. A combined gov-
ernor and fan are mounted on a motor shaft,
which is supported on ball bearings.

(1) An electromechanical governor is
wired in series with the armature and two field
windings. Targets for speed checking are mark-
ed on the governor cover.

GOVERNOR MECHANISM FAN

PLUG

TARGET
GOVERNOR COVER
GOVERNOR ADJUSTING SCREW
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(2) The entire motor is shielded to
minimize radio interference. A shielded com-
partment on the underside of the motor houses
the governor resistor and capacitor, as well as
an electrical noise suppressor acrossthe power
leads.

e. The Model 28 Universal Cabinet (LBAC
225BR) (Figure 1-40 and 1-41) accommodates
two Multiple Reperforator Sets. The control
panel mounts six ""Urgent' incandescent lamps,
six "Abnormal Traffic'" amber neon lamps, six
"Busy'' amber neon lamps and a ''Low-Tape"
clear neonlamp. The cabinet provides electrical
and control facilities consisting of an electronic
keyer plate assembly containing six polar to
neutral signal line converters, the control plate
assembly contains the D.C. power supply for the
electronic keyer as well as fuses for the cabi-
net equipment, 5.5 volt A.C. transformer for
the tube heaters and a main A.C. power switch.
Two vertically hinged doors at the front and rear

MOUNTIN

STRAP

BRUSH CAP

ELECTRICAL NOISE SUPPRESSOR
GOVERNOR RESISTOR
GOVERNOR CAPACITOR

Figure 1-39. Model 28 A.C. Governed Motor
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provide accessibility into the cabinet. Magnetic
door latches facilitate smooth opening and clos-
ing of the cabinet doors. With the cabinet dome
openthe rack assembly canbe raised and locked
in position allowing convenient accessibility to
the rack from the front of the cabinet. Channel
assemblies accept the slides which are part of
the two Multiple Typing Reperforator Bases.

(1) The Model 28 Universal Cabinet
(LBAC254BR Figures 1-4A and1-4B) is similar
to the Cabinet (LBAC225BR) described in Para-
graph 1-10.e. above except it has:

(a) Pull-out drawers with plexi-
glass windows for viewing reperforator opera-
tion instead of front hinged doors.

(b) Six 177010 selector magnet
drivers in place of the six vacuum tube keyers.
(See Paragraphs 1-7.1, and k. for description of
the electronic keyer and the selector magnet
driver.)

(2) The Model 28 Universal Cabinet
(LBAC260BR Figures 1-4C and 1-4D) is similar
to the Cabinet (LBAC225BR) described in Para-
graph 1-10.e. above except it has:

(a) Sixdouble tube 309863 selector
magnet drivers one for each typingreperforator
in place of the six single vacuum tube keyers.
Power supplies, control switches and lamps are
also provided with the cabinet.

(b) Shielded selector magnet leads
and shielded leads for the input signal. The
shields of the leads are connected together and
grounded to the negative side of the D.C. power
supply. The shield and power circuits and the
control and signal circuits are run in separate
cables as much as it is practicable.

(c) A 115 Volt A.C. plus or minus
ten per cent 60 cycle only power input is re-

CHANGE 2
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quired. The incoming signal line for each of
the reperforators is connected tothe appropriate
terminal block. (See associated wiring diagram
in Volume 3 of this Manual.) In the selector
magnet driver the polar input signal (-1 to -6
volts mark, zero volts space) is converted into
a 30 milliamperes signal loop for the selector
magnets of the reperforators. Refer to Section
4 of this Manual, for a detailed description of
the selector magnet driver. The selector mag-
net driver is a high input impedance device
limiting the current drain on the signal line to
approximately twelve microamperesperdriver.
The signal shall be 7.00 unit code at speeds up
to 107 words per minute (642 operation per
minute).

(d) The control plate assembly
mounts on the 19 inch relay rack assembly in
the upper rear portion of the cabinet. The con-
trol plate assembly contains the D.C. power
supply for the selector magnet drivers, 2 fila-
ment transformers to provide tube filament
current for the selector magnet drivers, 3 fuses
for cabinet equipment, and a main A.C. power
switch.

() The six selector magnet
drivers are mounted on two 179551 brackets
mounted on the 19 inch relay rack in the upper
rear portion of the cabinet.

(f) The control panel contains six
"Abnormal Traffic'"" amber neon lamps, six
"Urgent' incandescent lamps, six ""Busy'' amber
neon lamps, a ""Low Tape'' clear neon lamp, and
six "Tape Feed-Out'" switches. Power and con-
trols for the lamps are to be supplied by the
customer. Power for the tape feed-out circuit
is also tobe supplied by the customer (120 Volts
D.C.).

(g) The tape out lamp is lighted
when any of the six tape contacts on the reper-
forator bases closes.
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1-11. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 TRANSMITTER DISTRIBUTOR RE-
RUN CART GROUP

a. The basic components of the Group are
the Transmitter Distributor (LXD11), Base
(LXDB9), Cover (LXDC200BR), Motor (LMU4),
Table (LT200BR), Dolly (173861), Drive Parts
(173595 Gears for 75.0 Bauds or 173598 Gears
for 45.5 Bauds).

TAPE AND PAPER CLIP
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b. Transmitter Distributor (LXD11) (Fig-
ure 1-19).

(1) Reference Paragraph 1-8.b.(1) to
(12).

c. The basic function of the Model 28
Transmitter Distributor Base (LXDB9) (Figure
1-42) shall be to provide mounting facilities
(Figure 1-43) for the Transmitter Distributor,

e DOME

TAPE SLOT

CARD HOLDER ————

Soinic

TAPE BIN

b

AT

Figure 1-40. Model 28 Universal Cabinet (LBAC225BR)
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Motor Unit, Drive Parts, and terminal facilities
for signal and control lines.

(1) The base consists of a drip pan,
four rubber feet, three mounting studs, three
vibration mounts, two plates, an intermediate
shaft assembly, two angle bars, a power switch,
a connector receptacle, two terminal blocks,
three cable assemblies for external connection
to motor power, control, and signal facilities.

CONTROL PLATE ASSEMBLY

CONTROL PANEL

BASE
MOUNTING SLIDES

Par. 1-11.c.(1)

The rubber foot is located under each corner of
the drip pantopreventscratching of any surface
on which the unit is placed. Vibration mounts
are placed on three studs secured to the drip
pan. One plate fits over the two forward vibra-
tion mounts and another fits over the rear ones.
These plates are secured to the mounting studs.
The intermediate shaft assembly is secured on
the forward plate. At the outside edges of the
plate are attached two angle bars, each bar ap-

SHIELDED CABLES
WITH CONNECTORS

%——TAPE SLOT

MAGNET

Figure 1-41. Model 28 Universal Cabinet (LBAC225BR) (Front Door and Dome Open)
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Figs. 1-42 and 1-43 271B

TERMINAL BOARD ——

GUARD
/

DRIVE SHAFT
MECHAMISM

< _VIBRATION
MOUNTS

“~——RUBBER FOOT

36-POINT RECEPTACLE
CONNECTOR

Figure 1-42. Model 28 Transmitter Distributor Base (LXDB9)

GOVERNED MOTOR \

DRIVE PARTS s 5= TARGET

TERMINAL BOARD

~ SWITCH

TRANSMITTER DISTRIBUTOR

Figure. 1-43. Mode! 28 Transmitter Distritutor Base W/O Cover (LXDB9).
(With Transmitter Distributor (LXD11), Govemed Motor (LMU14), and Drive Parts)

1-40 CHANGE 1



proximately the length of the plate. On the rear
plate is mounted a switchand twoterminal blocks.
Secured to the front portion of the left angle bar
is a connector bracket. A multi-terminal con-
nector receptacle is mounted on the bracket.

d. The Cover (LXDC200BR) (Figure 1-44)
restsinpositionoverthe motor andintermediate
gear train. An opening in the cover allows ac-
cess to the motor switch. A front panel snaps
into position in front of the transmitter.

e. The Motor (LMU4) (Figure 1-39).

(1) Reference Paragraph 1-10. d.(1),
(2), except that this is a 1/20 hp, 115 volt, 50-60
cycle A.C. Governed Motor.

f. Drive Parts

(1) Gears (163595)for 75.0 Bauds.
(2) Gears (173598) for 45.5 Bauds.
The Model 28 Table (LT200BR) (Figure

1-45) prov1des mountingfacilitiesfor the Trans-
mitter Distributor Set. It is constructed basic-
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ally of sheet metal. The top of the table is gray
desk-top linoleum cemented to a sound deadened
steel subtop. The edges of thelinoleum are pro-
tected by stainless steel moulding. A 2-1/2 inch
cable-entry hole is located at the rear center
of the top. A lower compartment accommodates
the electrical service unit or other accessories.
A nine-point terminal board for external elec-
trical connections is mounted on the rear panel
inside the compartment. A door coversthe com-
partment and is held in its closed position by
quarter-turn fastners.

h. The Dolly (173861) (Figure 1-46) is a
frame of welded rectangular steel tube construc-
tion. It mounts a rubber wheeled caster at each
of its four corners and has four brackets, one
welded diagonally across each corner behind the
casters, to support the LT200BR Table. The
cabinet recesses down into the frame and rests
on brackets. The rear casters on the frame are
fixed while those at the front swivel 360 degrees
for maneuverability. The frame is approximately
23-3/4 inches wide across the front, 24 inches
deep and 5-5/8 inches high. The table when rest-
ing in the frame, is raised about 1-1/4 inches
off the floor.

Figure 1-44. Model 28 Transmitter Distributor Set Cover (LXDC200BR)
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/ CABLE ENTRY HOLE

DOOR PANEL TO
LOWER COMPARTMENT

Figure 1-45. Model 28 Table (LT200BR)

FIXED RUBBER WHEELED CASTER

-

o
3 45— TABLE RESTS ON BRACKET
.

St

W)

Figure 1-46. The Model 28 Dolly (173861)

SWIVEL TYPE RUBBER WHEELED CASTER
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SECTION 2
INSTALLATION

2-1. INTRODUCTION

a. The purpose of this section is to pro-
vide instructions for the installation of the equip-
ment covered in this manual. The order of pre-
sentation of the equipment will be as follows:

(1) Model 28 Reperforator Transmit-
ter Group (Figure 1-1).

(2) Model 28 Transmitter Group (Fig-
ure 1-2).

(3) Model 28 Monitor Group (Figure
1-3).

(4) Model 28 Receiving Group (Figure
1-4).

(5) Model 28 Rerun Cart Group (Fig-
ure 1-5).

b. The installation procedures in this
section require the performance of several
operations to install each component of the five
groups. It is recommended that the components
be installed in the order of presentation in this
section.

c. The equipment is packed for maximum
protection. However, due caution must be taken
in unpacking and handling it to prevent damage
and ensure personal safety. All containers are
clearly marked as to their contents. In unpack-
ing, observe all caution labels and instructions.
All small boxes, bags and loose parts should be
kept with their associated apparatus until used
in the installation.

2-2. MODEL 28 REPERFORATOR TRANSMIT-
TER GROUP

a. General - The Model 28 Reperforator
Transmitter Group consists of the following
main component assemblies:

(1) One LBAC222BR Universal Cab-
inet, or one LBAC238BR Cabinet, or one
LBAC253BR Cabinet (Figure 1-15).

(2) Two Reperforator Transmitter
Sets (Figure 1-6).

(3) Two Relays (RY34) (Figure 1-1).
The cabinet provides the necessary elec-
trical control, wiring and mounting facilities for

operation of the two Reperforator Transmitter
(RT) Sets.

CHANGE 2

(4) Dimensions of the Reperforator
Transmitter Set are:

(a) Height - 59-1/4 inches.

(b) Width without side panels -
25-1/2 inches.

(c) Width with side panels in-
stalled - 27-1/2 inches.

(d) Depth - 26-1/4 inches.

(e) Clearanceneeded toopenfront
or rear doors - 12-1/4 inches.

(f) Clearance needed to extend
Reperferator Transmitter Set outside the con-
fines of the cabinet for servicing - 20 inches.

b. LBAC222BR OR LBAC238BR OR
LBAC253BR CABINET INSTALLATION

(1) There is one cardboard carton and
one muslinbag secured totheinner frame of the
cabinet. The carton contains the 161731 Cover
Plate, 161752 Duct Channel, and 161987 Duct
Plate, which attach to the cabinet. The bag con-
tains four 8185 screws and 174456 nut plates
for bank installation.

(2) Remove the carton and bag from
inside the cabinet, and set the cabinet in place.
The cabinet assembly should rest firmly on all
four of its metal pads to eliminate rocking mo-
tion. If one of the pads does not contact the
floor, a shim (not provided) should be placed
under the pad.

(3) Remove the four spacers and as-
sociated mounting hardware that secured the
inner andouter structures during shipment (see
Figure 2-1). Also, remove the stud which locks
the right side of the pivoted-type rack frame at
thetop rear of the cabinet. Remove the contents
of the carton and install in the following order:

(a) The 161731 cover plate is
mounted on the bottom base section of the outer
frame structure with the two 115594 speed nuts
and 1253 screws.

(b) Where rear accessto the cab-
inet is anticipated, place the six 115594 speed
nuts over the appropriate mounting holes in the
outer frame and duct channel. Secure the plate
and channel to the frame using the 1253 screws.

(c) Whenthe cabinetis to be flush
mounted against a wall, place the six 115594
speed nuts over the appropriate mounting holes
in the duct channel and duct plate. Working
from insidethe cabinet securethe duct plate and
channel to the frame using the 1253 screws.

2-1
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Figure 2-1.

This allows a cabinet to be removed from a
"bank' without disturbing station cabling.

(d) When installed in "banks," the
cabinets are bolted together, through holes pro-
vided inthe outer structure (see Figure 2-1), by
the four 8185 screws and 174456 nut plates con-
tained inthe muslin bag tied to the cabinet inner
frame.

c. INSTALLATION OF END ENCLO-
SURES - When cabinets are ''bank mounted,"
end enclosures are used only on the outermost
cabinets. Whether mountedin ''banks'’or singly,
installation procedure is as follows:

(1) Removeand discard shipping hard-
ware, and make sure cabinet rests firmly on its
metal pads as explained in Paragraph 2-2.b.(2)
and (3).

2-2

CHANNEL

Universal Cabinet Installation

(2) Mount the 161731 cover plate,
161752 duct channel, and 161987 duct plate as
outlined in Paragraphs 2-2.b.(3)(a), (b), and (c).

(3) Cabinetsto be installed in ""banks'
should be bolted together using the holes indi-
cated in Figure 2-1 and four 8185 screws and
174456 nut plates.

(4) Secure the 161753 Left-Side Panel
and/or the 161754 Right-Side Panel to the cab-
inet (use the holes indicated in Figure 2-1) with
the 2449 lock washers, 92146 nuts and 103081
screws as required.

(5) Secure the 161986 duct cover (or
covers) to the cabinet using 1253 screws and
115594 speed nuts as required. See Figure 2-1.

d. REPERFORATORTRANSMITTER(RT)
SET INSTALLATION (Figure 1-6).
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(1) GENERAL - The Reperforator
Transmitter Set (RT) consists of an LAXDY or
LAXD8 Pivoted Head Transmitter Distributor,
LPR34BWA or LPR34BRP Typing Reperforator,
LMU11 Motor Unit, LRXB17 or LRXB27 Base,
and LTHS205BZ Tape Handling Stand. Each of
the above unitsispacked in a separate container.

(2) INSTALLATION - Inspect each
carton for identification of contents. Carefully
remove the contents and install in the following
order.

(a) MOTOR UNIT

1. Removethe 158710 pinion
from the bag attached to the base. Install the
pinion on the motor shaft (with tooth end toward
the motor) using the screw and lock washer on
the motor shaft.

2. Placethebase on end (the
end with the single tape roller). Remove four
each of 106047 screw (1/4-32 x 1/2 Hex.), 2449
lock washer and 76081 washer from the bag at-
tached to the base. Remove the oil shield from
the base. Mount the motor unit (friction tight
for later adjustment) on the underside of the
base.

3. Make the IDLER GEAR
MOTOR PINION MESH adjustment according to
instructions given in Section 5, Adjustments and
Lubrication.

4. Reinstall the oil shield
and center it between the motor shaft and the
tape winder drive belt and pulley according to
the OIL SHIELD adjustment given in Section 5.

5. Connect the motor leads
to terminals 1 and 2 of the motor terminal
board.

(b) TYPING REPERFORATOR
POSITIONING (Figures 1-7 and 1-8).

1. Turn both of the 150952
eccentrics (one is for the reperforator and the
other is for the transmitter) on the base so that
the high part is toward the rear of the base; do
not tighten their mounting screws.

2. Remove the following
parts from the bag attached to the base: One
each of 151631 screw, 2191 lock washer, 125015
washer; two each of 1163 screw, 110743 lock
washer; three each of 74805 screw, 2669 lock
washer, 3438 washer.

CAUTION

Loosenthe 151630 screw that securesthe 156184
mounting bracket to the reperforator unit.

CHANGE 2
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3. Before placing the re-
perforator on the base, thread the cable (with
connector) through the hole in the base (just to
the left of the 158743 Mounting Plate for the
connectors) keeping the cable toward the rear
edge of the slot so as to be behind the part of
the reperforator which projects at that point.

4. Start the three 74805
screws, with the 2669 lock washers and 3438
washers, through the frame mounting holes into
the tapped holes in the base; do not tighten. If
necessary, bend the upper extension of the tape
chute (on the base) to clear the reperforator.
Start the 151631 screw, withthe 2191 lock washer
and 125015 washer, through the 156184 mounting
bracket into the proper tapped hole in the base;
do not tighten. Hold the reperforator against
its two 159233 locating studs and tighten the
three 74805 screws. Hold the mounting bracket
so that it rests squarely against the reperfora-
tor and base and tighten the screw that secures
the mounting bracket to the base. Tighten the
screw that secures the mounting bracket to the
reperforator. Check gear play.

5. Position the eccentric so
that it bears against the reperforator and tighten
its mounting screw. The eccentric is for lo-
cating purposes when the unit is reinstalled.

6. Remove shield from con-
nector andinsert the connector through the rear
slot of the connector mounting plate.

CAUTION

Match the Figure 1 designation on the shield
with terminal 1 onthe connector and secure both
to the plate using the two 1163 screws and
110743 lock washers.

7. Mount the 170807 chad
chute to the base using the two 151685 screws,
110743 lock washers, and 151880 nuts. The
chad chute and mounting hardware are found in
a bag tied to the base.

(c) TRANSMITTER DISTRIBU-
TOR POSITIONING (Figures 1-9 and 1-10).

1. Remove the following
parts from the bag attached to the base; three
each of 86850 screw, 2669 lock washer, 117535
washer.

2. Remove the transmitter
gear cover from the base. Before placing the
transmitter distributor on the base, loosen the
locknut on the height adjusting bushings to ap-
proximate center of their adjustment; do not
tighten lock nuts.

2-3
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3. Insert the three 86850
screws, with the 2669 lock washers and 117535
washers attached, into the bushings. Thread
the cable (with connector) through the hole in
the base. Place the transmitter distributor on
the base and secure friction tight for later ad-
justment.

(d) ADJUSTMENTS - The follow-
ing adjustments must be performed at time of
installation. For specific adjustment instruc-
tions, refer to the proper adjustment in Section
5 of this manual - Adjustment and Lubrication.
Perform adjustments in the following order:

1. VERTICAL ALIGHMENT
OF PIVOTED SENSING HEAD AND PUNCH.

2. TRANSMITTER DRIVING
AND DISTRIBUTOR SHAFT DRIVEN GEAR
MESH.

3. HORIZONTAL ALIGN-
MENT OF PIVOTED SENSING HEAD AND
PUNCH.

4. LASTCHARACTERCON-

TACT SWITCH.

TRANSMITTER DISTRIBUTOR
MOUNTING AREA

TAPE WINDER DRIVE
MECHANISM

MOTOR WIRING
TERMINAL

TAPE GUIDE BRACKET.

Ien

6. REARTAPE GUIDE ROL-
LER.

7. CODE HOLE - SENSING
PIN ALIGNMENT - FINAL CHECK.

(e) TRANSMITTER DISTRIBU-
TOR CONNECTOR AND CABLE CLAMP IN-
STALLATION (Figure 2-2).

1. Remove the following
parts from one of the bags attached to the base:
two each of 1163 screw, 110743 lock washer.

2. Remove shield from con-
nector andinsert the connector through the front
slot of the connector mounting plate.

CAUTION

Match the Figure 1 designation on the shield
with terminal 1 on the connector and secure
both to the plate using the two 1163 screws and
110743 lock washers.

ELECTRICAL
MOUNTING PLATE

MOTOR MOUNTING
HOLES

Figure 2-2. Base (LRXB17) (Bottom View)
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3. Remove the following
parts from one of the bags attached to the base
(the cable clamps are self-identified by size):
One 121242 Cable Clamp (1/8), one 121245 Cable
Clamp (5/16), two 121247 Cable Clamps (7/16),
two 151630 screws, three 2191 lock washers,
three 7002 washers, one 3606 nut.

4. Route cables and install
cable clamps as shown in Figures 2-2 and 2-3.
Existing mounting screws are used in some
cases.

(f) INSTALLING ASSEMBLED
(RT) UNIT AND TAPE STORAGE BIN (Figure
4-4 and 4-31).

1. Lower the reperforator
transmitter (RT) unit onto the tape handling
stand, utilizing the four base legs as guides
within the angular vertical members of the tape

Par. 2—2.d.(2)(f)_§.

handling stand frame, and locating the base
casting on the two locating studs mounted on
the tape handling stand frame.

2. Tighten the three captive
base mounting screws.

3. There should be a clear-
ance of 1/8" to 1/4" between the tape guard and
the tape chute as gauged by eye. To adjust,
position the tape guard with its mounting screws
loosened. (See TAPE GUARD adjustment Sec-
tion 5).

4. Unhook the tape supply
arm and tape winder drive belt from the brac-
ket and install the belt over the tape winder
drive pulley located on the base.

5. Snap the tape storage bin
in place on the tape handling stand by means of

121245  CABLE CLAMP (5/16)

— 151631 SCREW
121245  CABLE CLAMP (5/16) 121243 CABLE CLAMP (3/16) 7002 FLAT WASHER
7002 FLAT WASHER 151660 SCREW 2191 LOCK WASHER
2191 LOCK WASHER 3606  NUT —
606 NUT
360 -{ 121247 CABLE CLAMP (7/15) }g}gg gg:é&/CLAMP (7/16)
151346  SCREW
LAXD? MOUNTING 7002 FLAT WASHER ;‘]’gf FLAT WASHER
AREA N 2191 LOCK WASHER | LOCK WASHER
~ ‘\  w | — \
= = Tl
, ELECTRICAL
MOUNTING PLATE
@ 2=
O
\ %
O
’ @ | -
8 : ,/ ‘
/ (BOTTOM VIEW)
TAPE WINDER
DRIVE 121243 CABLE CLAMP (3/16)
MECHANISM 151630  SCREW

7002  FLAT WASHER
2191  LOCK WASHER

121242 CABLE CLAMP (1/8)
151630  SCREW

7002 FLAT WASHER

2191 LOCK WASHER

Figure 2-3. Base (LRXB17) (Cable Routing)
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two detent springs on the stand. The motor on
the bin should be up and toward the inside of the
stand. Hook the safety chain on the bin to the
stand (in hole provided).

6. Plug in all connectors.
Remove any lacing which prevents coupling of
connectors.

7. Secure all cords and
cables where necessaryto keep them away from
moving parts and to reduce possibility of leads
breaking off.

CAUTION

Shut motor off when changing operating speed
on sets equipped with variable speed drive.

(g) TAPE ROUTING - For tape
routing information refer to Section 3, Para-
graph 3-2.d.(1)(a).

(3) INSTALLING REPERFORATOR

TRANSMITTER SETS INTO CABINET (Figure
1-16).

CAUTION

When installing reperforator transmitter sets

in the cabinet or when servicing the sets, both

sets must not extend out of the cabinet simul-
taneously.

(a) Install each set in the cabinet
as follows:

1. Pull out either the left or
right tray in the cabinet after first depressing
its latch lever.

2. Place the set on the tray
so that the transmitter is toward the front of
the cabinet.

(b) I the cabinet is so located
that its rear doors may be opened, the cable
connectors may be plugged in after the sets are
in the cabinet. However, if the rear doors can-
not be opened, the connectors should be plugged
in before each of the sets ispushed into cabinet.

e. ELECTRICAL CONNECTIONS
LBAC253BR CABINET

(1) GENERAL - Refer to associated
wiring diagram in Volume 3, of this Manual
which shows the positions, within the cabinet of

2-6

theterminal boardsdiscussed inthis paragraph.
Terminal boards TD and TE are accessible
through the openhinged top cover from the front
of the cabinet. Terminal boards M and P are in
the lower rear of the cabinet. (RT is an abbre-
viation for Reperforator Transmitter.)

(2) AC Power Input - The AC power
line should be connected to the M terminal board
as follows:

(a) Terminal number 1 - ground
side of power line.

(b) Terminal number 2 -live side
of the power line.

(c) Terminal number 3 - office
ground.

(3) sSignal Ground - signal ground line
shall be connected to the P terminal board.

(4) 48 Volts DC - The 48 volt DC
power line shall be connected to the TD ter-
minal board as follows:

(a) The plus side to terminal
number 15.

(b) The negative side to terminal
number 16.

(5) ReceivingSignal Lines - The polar
receiving lines shall be connected as follows:

(a) For the left RT use terminal
board TD with:

1. The line connections plus
or minus lead to terminal number 1.

2. The ground returnlead to
terminal number 2.
(b) For the right RT useterminal
board TE with:

1. The line connection plus
or minus lead to terminal number 1.

2. The groundreturn lead to

terminal number 2.

(6) Sending Signal Lines - The sending
signal lines shall be connected, based on the
following cabinet connections:

(a) For the left RT, on terminal
board TD.

1. Mark side (M) of line re-
lay goes to terminal number 3.

CHANGE 2
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Figure 2-4. Model 28 Universal Cabinet (LBAC223BR) (Without Numbering Module)
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2. Swinger (T) of line relay
goes to terminal number 4.

3. Spacing side (S) of line
relay goes to terminal number 5.

(b) For the right RT, on terminal
board TE.

1. Mark side (M) of the line
relay goes to terminal number 3.

2. Armature (T)of line relay
goes to terminal number 4.

3. Spacing side (S) of line
relay goes to terminal number 5.

(c) Shield connections for signal
lines can be made to the terminals 13 and 14 of
the TD terminal board.

(7) Sync Pulse Input - The synchro-
nizing pulse input lines shall be connected as
follows:

(a) For the left RT, connect ter-
minals 6 and 7 of TD terminal board.

(b) For the right RT, connect to
terminals 6 and 7 of the TE terminal board.

(c) Adjust the current values of
the sync pulse by setting the rheostat R1 for the
left RT and R11 for the right RT. The sync
pulse current value shall be 0.020 amperes
minimum to 0.050 amperes maximum.

(8) Read Back Connections - Contacts
of the read back relay are brought out as follows:

(a) For the left RT, on terminal

board TD.

1. Normally open-terminal
number 8.

2. Common - terminal num-
ber 9.

3. Normally closed - ter-

minal number 10.

(b) For the right RT, on terminal

board TE.

1. Normallyopen - terminal
number 8.

2. Common - terminal num-
ber 9.

3. Normallyclosed - termi-

nal number 10.

CHANGE 2
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(9) Alarm Relay Connections - Con-
tacts of the alarm relays are brought out as
follows:

(a) For the left RT, terminals
number 11 and 12 of terminal board TD.

(b) For the right RT, terminals
number 11 and 12 of terminal board TE.

(10) On the LRXB base of the RT set,
check the position of the connector shells rela-
tive to the insert. The ''1'" stamped on the end
of the shell should be diametrically opposed to
the "1" marked on the connector insert. To
correct, remove the screws that secure the
connector inserts and shells to the base and
perform the necessary reversal.

(11) Connect the cabinet cables to the
RT sets with:

(a) A, BC and BD cables going to
the right set.

(12) Line Relays - Mount the two line
relays (RY34) into the two sockets on the SMD
and LR Panel Assembly.

2-3. MODEL 28 TRANSMITTING GROUP

a. GENERAL - The Model 28 Transmit-
ting Group consists of the following main com-
ponent assemblies:

(1) One LBAC223BR Universal Cab-
inet (Figure 2-4)or one LBAC256 Cabinet (Fig-
ure 1-2A).

(2) One Multiple Transmitter Dis-
tributor Set (Figure 1-17) equipped with three
LXD11 TransmitterDistributors or three LXD31
Transmitter Distributors.

(3) One Multiple Transmitter Dis-
tributor Set (Figure 1-18) equipped with three
LBXD16 Transmitter Distributors.

The cabinet provides the necessary elec-
trical control, wiring, and mounting facilities
for operation of the two Multiple Transmitter
Distributor Sets.

b. LBAC223BR OR LBAC256BR CABI-
NET INSTALLATION

(1) There are two cardboard cartons
and one bag secured i{o the inner frame of the
cabinet. One carton contains the 161731 cover
plate, 161752 duct channel, and 161987 duct
plate which attach to the cabinet. One carton
contains the 173478 and 173479 Modification
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Kits which provide a tape grid and tape con-
tainer for the cabinet. The bag contains mount-
ing hardware for '"bank' installation.

(2) Remove the cartons and bag from
inside the cabinet, and set the cabinet in place,
according to instructions given in Paragraph
2-2.b.(2).

(3) Remove the four spacers and as-
sociated mounting hardware that secured the
inner andouter structures during shipment (see
Figure 2-1). Also, remove the stud which locks
the right side of the pivoted - type rack frame

2718

at the top rear of the cabinet. Inspect the pre-
viously removed cartons for identification of
contents. Remove and install contents in the
following order.

(a) COVER PLATE AND DUCT
PARTS (Figure 2-4). See Paragraph 2-2.b.(3)
(a), (b), and (c).

(b)) END ENCLOSURES -See
Paragraph 2-2.c.

(c) MODIFICATION KITS 173478
and 173479 (Refer to Figure 2-5).

"FIGURE 8" TAPE )
CONTAINER

! TAPE GRID ASSEMBLY |
T

CONTROL PANEL

TRANS. DIST.
SET MOUNTED TO
THE RIGHT ———»

. TRANS. DIST.
SET MOUNTED TO
THE LEFT <+——

vy v
w W
I I
O L
zZ z
8 s
N~
v 0

TAPE

BIN

l.; 25-1/2 INCHES ——e=

o————— 27-1/2 INCHES ————®=

WITH END PANELS
(FRONT VIEW)

Figure 2-4A. Transmitter Group Installation (With Sliding Shelves)
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1. Mount the 173423 and
173439 Tape Grid Assembly and Railing, re-
spectively, to the dome of the cabinet with the
seven 151631 screws, 2191 lock washers, and
3598 nuts.

2. Ortop of the 173423 Tape
Grid Assembly mount the 173437 Tape Contain-
er using the two 151631 screws, 7002 flat wash-
ers, 2191 lock washers, and 3598 nuts.

(d) For 'bank" installation, see
Paragraph 2-2.b.(3)(d).

= SHELVES FULLY

Par. 2-3.b.(3)(c)

(e) The sliding shelves (on appli-
cable transmitter group) for mounting the mul-
tiple transmitter distributor bases are not fas-
tened in place and are not interchangeable. The
sliding shelf for the upper base mounts thebase
to the right whereas the shelf for thelower base
mounts the base to the left. See Figures 2-4A
and 2-4B.

(f) Signal line connections for the
transmitter group are to be made as shown in

the associated wiring diagrams in Volume 3, of
this Manual.

"FIGURE 8" TAPE CONTAINER

TAPE GRID ASSEMBLY

\ —————— )

|
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|
|
|
AN |
I, |
! \— UPPER SHELF EXTENDS ,'
| g(—)ls/lznlgﬁries IN OPERATING 12-1/4 INCHES:
! o— TO OPEN -=mf
R i REAR DOORS |
I
_____ "\ |
f- \—1— LOWER SHELF EXTENDS :
| 7 INCHES IN OPERATING |
! POSITION |
Lo I
i
m———mmmm -
! | TAPE BIN EXTENDS 10 INCHES |'
\ [
| i
1 |
\
| o _
|
- 36 INCHES REQUIRED _qu
TO REMOVE TAPE
BIN

L———— 26~1/4 INCHES ——

(SIDE VIEW)

Figure 2-4B. Transmitter Group Installation (With Sliding Shelves)
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TAPE CONTAINER
MOUNTING HOLE

TAPE GRID

RAILING MOUNTING
HOLES

MOUNTING HOLES \

/

Figure 2-5. Tape Grid and Tape Container

c. MULTIPLE TRANSMITTER DISTRI-
BUTOR (LXD11) SET INSTALLATION (Figure
1-17).

(1) This Multiple Transmitter Distri-
butor consists of an LMXB206 Base, LMU3 Motor
Unit, three LXD11 Transmitter Distributors,
173595 (75.0 Baud) Drive Parts, and 173598
(45.5 Baud) Drive Parts. The LMXB206 Base
(Figure 1-20) is shipped in one cardboard carton
which contains cover assembly and the base.
The drive parts are packed in bags and tied to
the base. The LMU3 Motor Unit (Figure 1-12)
and each LXDI11 Transmitter Distributor (Fig-
ure 1-19) come packed in separate cartons.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install in the following order (refer to Fig-
ure 1-20),

2-8

(a) MOTOR UNIT - Mount the
motor uniton the brackets providedon the base,
with the shaft of the motor extending to the left.
Align the mounting holes - re-position one
motor mounting bracket if necessary - secure
the motor using four screws and lock washers
contained in the muslin bag tied to the base.
Connect the two black motor leads to the ter-
minal block per applicable wiring diagram.

(b) BELT TENSION

1. Loosen the mounting
screws tofriction tight onthe intermediate shaft
mounting bracket. Place the timing belt, found
in muslin bag, over the sprocket on the inter-
mediate shaft, then slide it over the sprocket on
the counter shaft engaging the teeth. Rotate the
motor by hand a few times to seat the belt
properly.

2. Place a spring scale per-
pendicular to the belt half way between the two
sprocketsandpush down with a force of 5 ounces.
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The belt should deflect approximately 1/4 inch
away from a straight edge placed across the top
of the two sprockets. To adjust: Position the
intermediate shaft bracket to meet the require-
ment. Tighten the two intermediate shaft brac-
ket screws.

NOTE

To perform this adjustment when the speed
change gearsare inplace on the motor and inter-
mediate shaft, it will be necessary to loosen the
motor mounting bracket screws and eccentric
locking screw and move the motor unit toward
the rear in order to provide room for adjusting
the intermediate shaft bracket. Following ad-
justment of the intermediate bracket, readjust-
ment of the speed change gears will be required.
(See following paragraph.)

(c) SPEED CHANGE GEARS

1. Remove the screw from
the motor shaft and discard it. Select the pin-
ion gear from the speed change gear set to be
used (see Figure 2-6). Place the retainer in
position over the hub of the pinion and slide the
pinion assembly onto the motor shaft with its

2718
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hub to the left. Align the mounting holes in the
pinion hub with the tapped holes in the motor
shaft and insert and secure the gear with the
two 156806 posts.

2. Install the large mating
speed change gear on the mounting plate of the
intermediate shaft, using the two screws sup-
plied in the plate. Mesh the gears and tighten
the screws.

3. Loosentofrictiontight the
four motor mounting bracket screws and loosen
the eccentric locking screw. There should be
barely perceptible backlash between the gears
at their closest point. To adjust: Positionthe
eccentric on the rear motor mounting bracket
to meet the requirement. Tighten the four
motor mounting bracket screws and the ec-
centric locking screw.

(d) The LMXB206 is supplied
with the counter shaft gears mounted in position
and under normal circumstances will not re-
quire disassembly. The three Transmitter Dis-
tributors will operate at the same speed as de-
termined by the set of speed change gears at
the motor and intermediate shaft. The counter
shaft gears mesh directly with the LXD11 gears.

MOTOR

163716

SPROCKET (14T) 163725 GEAR (40T)

161520 BELT,

TIMING

63731 ——} COUNTER SHAFT

SPROCKET (287) pd

156844 GEAR (407)
GEAR
SET NO W.P.M. ® UNIT CODE
. GEAR NO. GEAR NO.

173598 65 (45.5 BAUD) 173600-26T 173599-120T 7.00
173595 106 (75.0 BAUD) 173597-30T 173596-84T 7.00
156658 60 (45.5 BAUD) 156627-18T 156626-88T 7.42
156728 75 (56.9 BAUD) 156725- 24T | 156726~ 94T 7.42
156659 100 (74.2 BAUD) 156629~ 24T 156628~ 72T 7.42

Figure 2-6. Multiple Transmitter Distributor Gear Set Arrangement (LXD11) and(LXD31)
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(e) TRANSMITTER DISTRIBU-
TOR POSITIONING

1. With the LXDI11 locking
doevice o the base pushed to the left and the
positioning eccentric locking screw loose, place
an LXD11Transmitter Distributor successively
in each of the three mounting positions on the
LMX206 Base. The positioning procedure is the
same in each case. Engage the multiple connec-
tor plug on the LXD11 with the receptacle on the
base and mesh the gear on the LXDI11 with the
driving gear on the counter shaft. Hold the
Transmitter Distributor against its positioning
eccentric. There should be barely perceptible
backlash at the point of minimum clearance be-
tween the gears. Check at several points on the
zircumference of the gears. To adjust, position
the eccentric. Be sure the LXDI11 is against
the eccentric when checking the backlash.
‘I'ighten the eccentric locking screw.

2. Additional adjusting
range, if necessary, may be had by reposition-
ing the counter shaft assembly. Remove the
LXD11 Units. Loosen the two screws in the
right and left counter shaft bracket mounting

TERMINAL BOARD

MOTOR CABLE_X

bars on the base, Move the counter shaft as-
sembly forward or to the rear as required,
keeping the bracket assemblies parallel so as
not tobindor place a strain on the counter shaft.
Tighten the mounting screws. All prior adjust-
ments will require resetting,

(3) INSTALLING MULTIPLE S©ET
INTO CABINET

(a) Place the multiple mounted
set, without cover, on the upper shelf of the cab-
inet (Figure 1-2).

(b) For cable routing and clamp-
ing, see Figure 2-7. Cable clamps, mounting
screws, washers, and lock washers are found in
a bag attached to the base.

(¢) Wire in accordance with the
applicable wiring diagram furnished with the
equipment.

(4) DUST COVER - Remove LXDI11

Units from the base. Place the dust cover over
the base with the hinged panel to the front.

(5) TO INSTALL TRANSMITTER DIS-
TRIBUTORS

A.C. POWER CABLE

TIE CABLE TO
MCUNTING
BRACKET

MOTCR
CABLE CLAMP

CONTROL AND
" SIGNAL CABLE
FROM CABINET

ey

8

= m-- IS.}"‘————-—CABLE CLAMP
mO m0 O

)

L TOGGLE SWITCH

Figure 2-7. Multiple Transmitter Distributor Cable Routinrg (LXDI1)
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(a) Remove the standard LXDI11
cover plates from the Transmitter Distributors
by lifting up the left end of cover plate to dis-
engage the detents then slide the plate to the
left to disengage spring plate.

(b) Install the three cover plate
assemblies, supplied with the base, on their re-
spective LXD Units. Each cover plate should
be adjusted after installation according to in-
structions, "REPLACING AND POSITIONING
COVER PLATE", given in Section 5, Adjust-
ments and Lubrication (adjustments pertaining
to the deflector mounting bracket and deflector
spring are also found in the same section).
Following adjustments, snap the coyers off
carefully and tighten the adjusting screws.

(c) Open the hinged panel on the
front of the LMXB206 base dust cover. Move
all LXD11 locking devices on the base to the
left. With the cover plates removed, insert the
three LXD11 Units, one at a time, down through
the top openings in the dust cover and position
them into their mating connectors. Hold the
units down and against their eccentric stops
and slide the locking device toward the right to
secure the units at the rear. Secure the LXD11
Units at the front by installing the screw, flat
washer and lockwasher, from the muslin bag,
through the front center mounting extension of
each Transmitter Distributor after aligning the
mounting hole with the tapped hole in the base.
Access for installing the screws is through the
open hinged panel of the cover.

(d) Reinstall cover plate assem-
blies on their respective LXD11 Units. The
cover plates should align uniformly with each
other. Note that the LXD11 Units must be re-
moved before the LMXB206 base dust cover can
be taken off.

d. MULTIPLE TRANSMITTER DISTRI-
BUTOR (LLBXD16) SET INSTALLATION (Figure
1-18)

(1) This Multiple Distributor Set con-
sists of an LMXB205 Base, LMU3 Motor Unit,
three LBXD16 Transmitter Distributors, 173589
(75.0 Baud) Drive Parts, and 173592 (45.5 Baud)
Drive Parts. The LMXB205 Base (Figure 1-24)
is shipped in two cardboard cartons, one for the
cover assembly and the other for the base itself.
The drive parts are packed in bags and tied to
the base. The LMU3 Motor Unit (Figure 1-12),
and each LBXD16 Transmitter Distributor (Fig-
ure 1-22) come packed in separate cartons.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install in the following order (refer to Fig-
ure 1-24).

ORIGINAL
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(a) MOTOR UNIT (Figure 1-24)

1. Removethe 156805 pinion
retainer and two 156806 posts from the bar at-
tached to the base. Remove the screw from the
motor shaft and discard it. Secure the pinion to
the motor shaft using the 156805 pinion retainer
and the two 156806 posts.

2. Remove the 161569 plate,
two 104124 screws and two 2449 lock washers
from the bag attached to the base. Assemble
the 161569 plate to the side of the motor on
which the name plates are located (with the
center hole of the plate toward the rear) using
the screws and lock washers.

3. Remove the 156334 stud
from the bag attached to the base and screw it
into the single post at the rear of the base.

4, The incoming cableto the
base should be installed prior to installation of
the motor unit. For cable routing and clamping
see Figure 2-8, Cable clamps, mounting screws,
washers, and lock washers are found in a bag
attached to the base.

5. Mount the motor unit on
the base using the two 104124 screws and two
2449 lock washers remaining in the bag. Use
the 125224 nut and the third 2449 lock washer
to fasten the motor unit to the 156334 stud.

(b) TRANSMITTER DISTRIBU-
TOR POSITIONING - Place a transmitter dis-
tributor unit in the left mounting position of the
base. Loosen (friction tight) the two 151630
screws which hold the locating plate to the
cradle and the 151724 screw which holds the
cradle to the base. Adjust the gear mesh of the
transmitter distributor unit by placing a screw
driver in the pry point. The gears should have
a barely perceptible amount of backlash at the
closest point. Remove the unit from the left
position and place it in the right position and
check the gear mesh. If incorrect, loosen the
four 85471 countershaft assembly mounting
screws and position the countershaft until the
unit gear mesh is correct in both positions. Re-
fine if necessary. Tighten the counter shaft as-
sembly mounting screws and check for binds.
Adjust the gear mesh for each of the other
transmitter distributor units tobe used in one of
the mounting positions.

(c) SPEED CHANGE GEARS

1. Assemble the parts found
in the bag attached to the shaft as follows, and
as shown on Figures 2-9 and 2-10. Place the
163765 retaining ring onthe shaft (to the right of
and adjacent to the left bearing). Place a 112864
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A.C. POV/ER CABLE

TERMINAL BOARD

N

CABLE CLAMP

CABLE
CLAMP

MOTOR MOUNTING

POST (LOCATE
CABLE BEHIND

)

/————MOTOR CABLE

Ly

NOTE: SECURE CABLE TO BASE BEFORE
INSTALLING MOTOR UNIT

Figure 2-8. Multiple Transmitter Distributor Cable Routing (LBXD16)

washer onleft side of bearing. Place the 161570
nut plate in the counterbore of 162033 gear. On
the other side of the gear, place the 161564
spacer, appropriatedriven gear and 161563 gear
hub. Secure these parts (friction tight) using
three 153839 screws and 2191 lock washers.
Place the gear assembly onthe shaft so that the
162033 gear is to the right of the driven gear;
tighten the three screws. Secure the hub to the
shaft (friction tight) using a 151659 screw, 2191
lock washer and 150432 washer. Next to the
161563 hub place a 112864 washer and secure
the pile-up of parts using the 151631 screw,
2191 lock washer and 111427 washer. Tighten
the. gear hub mounting screw. This assembly
procedure must be followed to insure clamping
inner race of bearing.

2. Adjust the gear mesh by
running the stud in the motor unit mounting post
up or down as required. The gears should have
a barely perceptible amount of backlash at closest
point. Tighten the nut on the stud while holding
the stud in position.

(3) INSTALLING MULTIPLE SET IN-
TO CABINET

(a) Place the multiple mounted
set, without cover, on the lower shelf of the
cabinet (Figure 1-2).

2-12

(b) Wireinaccordance withthe ap-
plicable wiring diagran furnishedwiththe equip-
ment. Refer to Figure 2-8 for cable routing.

(4) DUST COVER - Removethe LBXD
16 units from the base. Place the dust cover
over the base with the hinged panel to the front.

(5) TO INSTALL TRANSMITTER DIS-
TRIBUTORS

(a) Theprofileof the 162209 filler
plate assembly should be matched to that of the
tape guide and top plates so that the common
edges bear against each other. Place a straight
edge acrossthe top and filler plates. Measuring
at two places (straight edge at front of plates
and rear of plates), a 0.010 inch round wire
gauge should not enter under the straight edge.
Gauge within 1/8 inch on each side of the com-
mon edges. To adjust, loosen the three screws
securing the filler plate brackets and the two
nuts securing the filler plate to friction tight-
ness;positionthe plate and brackets to meet the
requirements. Tighten the screws and nuts.

(b) Lower the hinged door on the
dust cover and slide the LBXD16 units on the

base.
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®

A

MQOTOR

162033 GEAR (48T)

—} COUNTER SHAFT

LBXD
162034 GEAR (96T)
GEAR W.P.M. UNIT CODE
SET NO. GEARNO. | GEARNO.
173592 |65 (45.5 BAUD)|  173594-39T | 173593-18CT 7.00
173589 (106 (75.0 BAUD)  173591-45T | 173590-126T 7.00

Figure 2-10. Multiple Transmitter Distributor Gear Set Arrangement (LBXD16)

(c) The three 162425 cover plate
assemblies, when installed on their respective
transmitter distributor units on the base, should
be mutually flush (horizontal) and the right edge
of the cover plates should be held flush against
their top plate edges by detent action. To adjust,
loosenthe 156782 special nuts on the transmitter
distributor unit side plates, by means of their
151630 screws, and locate themto their extreme
right position; tighten the screws. Refine if
necessary.

(d) The left side of the 162425
cover plate assembly, when installed on the as-
sociated transmitter distributor unit, should be
inline with the left side of the top plate. To ad-
just, loosen (friction tight) the four 3598 nuts on
the cover plate assembly and position the cover
plate. Remove the cover plate being careful not
to disturb the adjustment; tighten the nuts.

(e) Secure the LBXD16 on to the
base by means of its locking screw.

2-4. MODEL 28 MONITOR GROUP

a. GENERAL - The Model 28 Monitor
Group consists of the following main component
assemblies:

(1) One LBAC224BR Cabinet (Figure
1-34) or one LBAC257BR Cabinet (Figure 1-3A)
or one LBAC259BR Cabinet (Figure 1-3B).

(a) The above cabinets are simi-
lar except the LBAC224BR is equipped with
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single vacuum tube electronic keyers; the
LBAC257BR is equipped with selector magnet
drivers; and the LBAC259BR is equipped with
the double tube 309863 Voltage Input Selector
Magnet Drivers.

(2) Two Multiple Typing Reperforator
(LPR37TBWA) Sets (Figure 1-28) or two Multiple
Typing Reperforator (LPR37BRP) Sets.

(3) Two Multiple Tape Winder (TW15)
Sets (Figure 1-32). The cabinet provides the
necessary electrical control, wiring and mount-
ing facilities for operation of the two multiple
Typing Reperforator Sets, and Tape Winder
Sets.

b. LBAC224BR OR LBAC257BR OR
LBAC259BR CABINET INSTALLATION

(1) There is one cardboard carton and
three muslinbags secured to the inner frame of
the cabinet. The carton contains the 161731
cover plate, 161752 duct channel, and 161987
duct plate which attach to the cabinet. One bag
holds the necessary cable clamps for cable
mounting and the second bag contains three tape
guides (with rollers) which mount on the tape
winders. Mounting hardware for ''bank' in-
stallation of cabinets is contained in the final
bag.

(2) Remove the carton and three bags
from inside the cabinet, and set the cabinet in
place. The cabinet assembly should rest firmly
on all four of its metal pads to eliminate rock-
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ing motion. If one of the pads does not contact
the floor, a shim (not provided) should be placed
under the pad.

(3) Remove shipping hardware and in-
stall contents of carton as directedin Paragraph
2-2.b.(3).

(4) For installation of end enclosures,
see Paragraph 2-2.c.

c. MULTIPLE TYPING REPERFORATOR
(LPR37BWA OR LPR37BRP) SET INSTALLA-
TION (Figure 1-28)

(1) The Multiple Typing Reperforator
Sets consist of an LMRB203BZ Base, three
LPR37TBWA Typing Reperforators, an LMU12
Motor Unit, 173584 (45.5 Baud) Drive Parts, and
164336 (75.0 Baud) Drive Parts. The drive parts
are placed in a muslin bag and tied to the base.
Also tied to the base (in a bag) is the Chad Dis-
posal (173484)Modification Kit. The base, re-
perforators, and motor are packed in separate
cartons.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install in the following order.

(a) MOTOR UNITS AND GEAR
SETS (Figure 1-31)

1. Remove the gear guard
from the base. Retain the guard and its mount-
ing parts.

2. Install the desired motor
pinion on the motor shaft using the screw and
lock washer in the motor shaft.

3. Remove the 156334 Stud
from the bag attached to the base and screw it
loosely into the motor mounting post to the im-
mediate rear of the driven gear location.

4. Remove the 156344 ad-
justing bracket, four 156936 screws and four
2449 lock washers from the bag attached to the
base. Mount the adjusting bracket to the gear
end of the motor unit (the center hole in the
bracket to extend beyond the motor mounting
plate)using two of the screws and lockwashers.
Placethe motor unit with bracket over the three
motor mounting posts (the hole in the adjusting
bracket to pass over the stud installed in para-
graph above). Secure the fan end of the motor
unit using the two remaining screws and lock
washers.

5. Removethe 125224 nut and
2449 lock washer from the bag attached to the
base and put them onthe stud holdingthe adjust-
ing bracket (do not tighten).

CHANGE 2
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6. Discard spacer and install
gearusing mounting hardware furnished with the
gear hub. With gear hub mounting screw friction
tight, tighten screw at right endof shaft first and
then tighten gear hub mounting screw.

(b) BELT ANDSPROCKET DRIVE
INSTALLATION (Figure 2-11)

1. The unit, as supplied, is
equipped for 75.0 Baud operation. If 45.5 Baud
operation is desired, the 173584 Drive Parts
must be installedin place of the existing 164336
Drive Parts. Proceed as follows.

2. BELT AND SPROCKET
DRIVE DISASSEMBLY

a. Remove the 161687
gear guard by removing the two 151630 screws
and 2191 lock washers. Retain all of the re-
moved parts.

b. Remove left timing
belt.

c. Remove and retain
screw, lock washer, and washer from the left
end of the 161506 shaft.

d. Remove the 151721
screw, 2191 lock washer, 7002 flat washer, and
3598 nut from the sprocket hubs. Slide the left
sprocket assembly to the left and off the 161506
shaft.

e. Remove the left
162216 retainer from the 161506 shaft.

f. Remove the two
151631 screws and 2191 lock washers that
mount the 161513 clamp and 161514 plate to the
161507 bearing mounting plate. Retain parts
removed.

g. Slidethe 161520 tim-
ing belts off the center and right sprockets.

h. Remove and retain
the 151721 screw, 2191 lock washer, and 7002
flat washer from the center and right sprocket
hubs.

i. Move the shaft as-
sembly partly through the right 161507 bearing
plate and then move the two timing belts and
sprockets assemblies to the left until they slide
off the left end of the 161506 shaft.

3. BELT AND SPROCKET

REASSEMBLY.
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Figure 2-11. Belt and Sprocket Drive Installation
NOTE e. Replace the left
Use the reverse procedure in reassembling the 163765 retaining ring.
45.5 Baud sprocketassemblies and timingbelts. 1. Replace the left

a. Assemble the three
sprocket assemblies (161511 retainer, 161510
sprocket, and 161509 hub) with the three 150089
screws and 130683 lock washers. It will be
easier to slide the sprocket or gear assemblies
on to the shaft if their three assembly screws
are friction tight. Slide the right and center
sprocket assemblies on to the shaft with the hub
end to the right. Tighten the three (3) sprocket
assembly screws.

b. Secure each sprocket
assembly to the 161506 shaft with the 151632
screw, 2191 lock washer, two 7002 flat washers
and 3598 nut.

c. Replace the right and
center (161520) timing belts with the 162222 tim-
ing belts.

d. Insert the 161506

shaft through the left 151634 bearing.

2-16

sprocket assembly and timing belt (usea 162222
timing belt),

g. Replace the 161513
clamp, 161514 plate to the right 161507 bearing
mounting plate using the two (2) retained 151631
screws and 2191 lock washers.

h. When replacing the
screw, lock washer, and flat washer, at the left
end of the 161506 shaft leave the mounting screw
that secures the adjacent sprocket assembly to
the shaft friction tight. Tighten the screw at the
left end of the shaft first. This will take up the
end play of the 151634 bearing between the 161512
retaining ring and the sprocket hub at the left
end of the shaft. Secure the left sprocket assem-
bly to the shaft by tightening the mounting screw.

i. The 173583 sprocket
is secured to the hub of the typing reperforator
unit. The hub, sprocket mounting screws, and
lock washers arepartof the typing reperforator
unit.
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j. Thetiming belts may
require readjusting. Refer to Paragraph 2-4.c.

(2)(d).

(c) REPERFORATOR UNITS (Fig-
ures 1-28, 1-29, and 1-30)

1. Mount a 164279 Chad
Chute to the punch block of each of the reper-
forator units using two 151152 screws, 3640
lock washers and 104807 washers (if the punch
block has a 0.012'" offset on the chute mounting
surface, place two 90560 washers between the
chad chute and the punch block; discard the
90560 washers if the mounting surface is flat).
See Figure 2-12. Position each chute (by means
of its slotted mounting holes) so that it is flush
with the top of the punch block; tighten the
screws.

2. Secure a 172967 Chad
Chute to the front plate of each of the reper-

164279 CHAD CHUTE

151152 SCREW
104807  FLAT WASHER
3640 LOCK WASHER

151630  SCREW
7002  FLAT WASHER
2191 LOCK WASHER

3598  NUT

Par. 2-4.c.(2)(c)4.

forator units using a 151630 screw, 7002 washer,
2191 lockwasherand 3598 nut. See Figure 2-12.
Position each chute (by means of its enlarged
mounting hole) for maximum clearance between
the chute and the reperforator unit casting;
tighten the screw.

3. Slide each 164343 Chad
Container onto its retaining rail bracket located
under the LMRB203BZ Base. See Figure 2-12.

4. Remove one 151632
screw, three 151631 screws, four 2191 lock
washers, three 76461 washers and one 125015
washer fromthe bag attached to the base. Place
the reperforator unitover its mounting studs on
the base. Loosen (friction tight)the screw which
secures the anchor bracket ("L'" shaped) to the
reperforator unit. Start thethree 151631 screws
(with 2191 lock washers and 76461 washers at-
tached) into the proper tapped studs in the "T"
plate; do not tighten. Start the 151632 screw

90560  FLAT WASHFR

2 T R

BASE

164343 CHAD
CONTAINER

Figure 2=12. Chad Disposal Chutes and Containers

CHANGE 1
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(with 2191 lock washer and 125015 washer at-
tached) through the "L'" bracket into the proper
tapped hole in the base; do not tighten.

(d) TIMINGBELT ADJUSTMENT-
A pressure of 7T to 9 ozs. applied at the center
of the span shoulddeflect the belt 3/32'"to 5/32 "

CAUTION

Belt should not be tight. To adjust, position the
reperforator unit. Tighten the three mounting
screws. Press the anchor bracket against the
base plate and tighten the screw holding the
bracket to the reperforator unit. Tighten the
screw holding the bracket to the base. Do Not
lubricate timing belt or sprockets.

(e) GEAR ADJUSTMENT - The
gears should have a barely perceptible amount
of backlash at closest point. To adjust, position
the stud in the motor mounting post; tighten the
nut onthe stud while holding the stud in position.
Apply a light film of grease (use standardized
lubricant) to the gears. Replace the gear guard
removed in Paragraph 2-4.c.(1).

(f) INSTALLING BASES INTO
CABINET (Figure 4-59)

1. Applylightfilm of ""Lubri-
plate''greaseto the mating rails and channels of
the base and cabinet. Slide the base into the
mating channels located in the cabinet.

2. Route the cabinet cable
to the base, along the right side of the right tape
container and then to the left along the rear of
each reperforator unit. Plug in the connectors.
Secure the cable behind each reperforator unit
using appropriate size cable clamps found inthe
bag attached to the cabinet frame and 151631
screws, 2191 lock washers and 7002 washers
furnished with the base. The cable should also
be secured to the right tape container using a
7002 washer (furnished with the base) and ap-
propriate size cable clamp (furnished with the
cabinet). The cable clamp should be mounted
under the upper tape guide mounting screw and
should be positioned so asto make the cable rise
up and backward from the base.

d. TAPE WINDER INSTALLATION

(1) The tape winder is packed in two
cartons; the winder in one and the three tape
reels in the other. Unpack by cutting the sealed
edges, being careful not to mar the finish. Ob-
serve all caution labels and instructions.

(2) When the two tape winders are in-
stalled, tape reel positions number 2, 4, and 6

2-18
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SPRING POST

173953 GUIDE
WITH ROLLER

Figure 2-13. Tape Guide

require the 173953 Guide w/Roller (found in bag
attached to cabinet frame). Install the guide
w/roller under the spring post and as shown in
Figure 2-13. The lock washer for the spring
post should remain on the left side of the tape
winder frame. Tighten the nut.

(3) Placethetape winders onthe studs
provided on the cabinet frame. Disregard any
mounting hardware furnished with the winders.

(4) TAPE PATH- Place the reel core
into the roll of tape and place both into the tape
container so that the tape comes off the top of
the roll. Thread the tape through the tape guide
and intothe tape entry chute onthe reperforator
unit. Position and/or reform the tape guide, as
necessary, so that the tape flows freely; tighten
the screws. See Figure 4-59 for applicable tape
paths between the reperforator units and the tape
winders.

2-5. MODEL 28 RECEIVING GROUP

a. GENERAL - The Model 28 Receiving
Group consists of the following main component
assemblies.

(1) One LBAC225BR (Figure 1-40) or
LBAC254 Cabinet (Figure 1-4A).

(2) Two Multiple Typing Reperforator
(LPR35BWA or LPR35BRP) Sets (Figure 1-35).

CHANGE 2




NOTE

The cabinet provides the necessary electrical
control, wiring, and mounting facilities for
operation of the two Multiple Typing Reperfora-
tor Sets.

b. LBAC225BR, LBAC254BR AND
LBAC260BR (Figures 1-4C and 1-4D) CABINET
INSTALLATION

(1) There are two cardboard cartons
and two muslin bags secured to the inner frame
of the cabinet. One carton contains the 161731
cover plate, 161752 duct channel, and 161987
duct plate which attach to the cabinet. The other
cartoncontains the two tape bins which mount on
the front doors. The bags contain the necessary
cable clamps for cable mounting, and mounting
hardware for '"bank' installation of cabinets.

(a) Remove the cartons and bags
from the cabinet and set the cabinet in place ac-
cording to instructions given in Paragraph
2-2.b.(3).

(b) Remove shippinghardware and
install contents of carton as directed in Para-
graph 2-2.b.(3).

(c) For installation of end enclo-
sures, see Paragraph 2-2.c.

(2) FRONT ENCLOSURE INSTALLA-
TION (Figures 2-14 and 2-15) (For applicable
group)

(a) Assemble the 176504 right
bracket, 176505 left bracket and 176506 strip
using the four 98725 screws, 7002 flat washers,
2191 lockwashers, and two 176579 nut plates.

(b) Mount this assembly to the
multiple typing reperforator base rails using
the four 151632 screws, 2191 lockwashers, 7002
flat washers, and two 176519 nut plates (see
Figure 2-14).

(c) Assemble the 176578 handle to
the 176503 front plate with the two 3599 nuts and
110743 lockwashers.

(d) Assemble the 176575 right
bracket to the 176503 front plate using the two
7002 flat washers, 2191 lockwashers, and 3598
nuts.

(e) Mount this assembly on the
pivot of the 176504 right bracket, and then as-
semble the remaining 176576 left bracket to the
176505 left bracket by means of the two 7002
flat washers, 2191 lockwashers, and 3598 nuts.

CHANGE 2
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(f) Mount the 126255 bumper to
the 176575 and 176576 brackets.

(g) Install the 176521 panel as-
sembly to the 176504 and 176505 brackets.

(h) The following parts added to
the front panel assemblies will prevent tapes
catching in the panel openings and tape jamming
behind the front panels.

1. Install a 304522 strip on
the edge of the front panel assemblies (Figures
2-14 and 2-15), and one 304522 strip on the top
edge of the lower front panel assembly.

2. Install a 304523 strip on
the top edge toward the rear of the left and right
front door assemblies.

3. Install one 198071 guide
smooth side toward the front and opening down
in each of the tape exitholes onthe front panels.

(i) Refer to Section 5, Adjust-
ments and Lubrication, for adjustment proce-
dures.

c. MULTIPLE TYPING REPERFORATOR
SET INSTALLATION (Figure 1-35)

(1) The Multiple Typing Reperforator
Sets consist of an LMRB203BZ Base, three
LPR35BWA Typing Reperforators, an LMU14
Motor Unit, 164336 (75.0 Baud) Drive Parts, and
173584 (45.5 Baud) Drive Parts. The drive
parts are placed in a muslin bag and tied to the
base. Also tied to thebase (in a bag) is the chad
disposal (164341) Modification Kit. The base,
reperforators, and motor arepacked in separate
cartons.

(a) The Multiple Typing Reperfo-
rator Sets used with the later design groupcon-
sists of an LMRB207BZ Base (with separable
connectors), three LPR35BRP Typing Reperfo-
rators, and LMU12 Motor Unit.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install in the following order:

(a) MOTOR UNITS, GEAR SETS,
BELT AND SPROCKET DRIVE MODIFICATION
KITS (Figures 1-31 and 1-35) - Refer to Para-
graph 2-4.c.(2)(a).

(b) REPERFORATOR UNITS (Fig-
ures 1-35, 1-36, and 1-37) - Refer to Paragraph
2-4.c.(2)(c).

(¢) TIMING BELT ADJUST-
MENT - Refer to Paragraph 2-4.c.(2)(d).
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Figure 2-14. Front Enclosure Installation
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RIGHT BRACKET

Figure 2-15. Front Enclosure Assembly

(d) GEAR ADJUSTMENT - Refer
to Paragraph 2-4.c.(2)(e).

(e) INSTALLING BASES INTO
CABINET (Figure 4-60) - Refer to Paragraph
2-4.c.(2)(f).

(f) Mount the two tape bins (found
packed in cardboard carton secured to cabinet
inner frame) on the front doors of the cabinet
(see Figure 1-40).

2-6. MODEL 28 RERUN CART GROUP
a. GENERAL - The Model 28 Rerun Cart
Group consists of the following main component
assemblies:
(1) One LT200BR Table (Figure 1-45)
(2) One 173861 Dolly (Figure 1-46)

(3) One Transmitter Distributor (LXD
11) Set (Figure 1-5)

NOTE
The table, which provides mounting facilities

for the set, is cradled in the dolly making the
entire group portable.
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b. LT200BR TABLE INSTALLATION

(1) Unpack the table from its carton
being careful not to damage the table finish.
Observe all caution labels and instructions.
Muslin cloth bags and small loose parts should
be kept with the unituntil used in the installation
(discard any hardware not used).

(2) Open one, or both, knock-out holes
in the rear corners of the lower compartment.

(3) Unpackthe 173861 Dolly, and place
the table in the dolly.

c. TRANSMITTER DISTRIBUTOR SET
INSTALLATION

(1) The Transmitter Distributor Set
consists of an LXD11 Transmitter Distributor,
LXDB9 Base, LXDC200BR Cover, LMU4 Motor
Unit, 173595 (75.0 Baud) Drive Parts, and 173598
(45.5 Baud) Drive Parts. The drive parts are
packedin a muslinbag and tied tothe base. The
base, cover, motor, and transmitter distributor
are packed in separate cartons.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install in the following order.

(a) MOTOR UNITS AND GEAR
SETS (Figure 1-42 and 1-43)
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1. Place the 156805 pinion
retainer over the pinion shoulder. With the two
156806 posts, secure the desired pinion gear
(173597 for 75.0 Baud or 173599 for 45.5 Baud)
to the motor shaft. The retainer, posts, and

gears are in muslin bags tied to the base.

2. Placethetwo disks (found
in a muslin bag) on the driven intermediate
gear (173596 for 75.0 Baud or 173600 for 45.5
Baud) using two 151631 screws and 2191 lock
washers. Place the 156808 disk in back ofthe
gear (relative to its mounted position). The
concave side of the disk should face the gear.
Remove the drive shaft assembly, and secure
the intermediate gear to the drive shaft using
the remaining 151631 screws and 2191 lock
washers. Replace the drive shaft assembly and
secure the intermediate gear to the drive shaft
usingthe remaining 151631 screws and 2191 lock
washers. Replace the drive shaft assembly and
secure friction tight.

3. Secure the motor unit to
the base usingfour 104124 screws and 2322 lock
washers. Position the drive shaft assembly to
allow some backlash (0.003'" max.) between the
motor pinion and intermediate gears. Tighten
drive shaft assembly.

2-22
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(b) TRANSMITTER DISTRIBU-
TOR (Figures 1-42 and 1-43)

1. Mount the transmitter
distributor to the base using the three 6810
screws, 2669 lock washers, and 111516 flat
washers. Make sure the electrical connector
on the base mates with the connector on the
LXD11.

2. DPositionthe LXD11uniton
the base to allow some backlash (0.003" max.)
between the intermediate driving gear and the
LXD11 mainshaft driven gear. Secure the unit
to the base.

(¢) LXDC200 Cover (Figure 1-44)

1. Slide the larger cover

over the motor unit and gear guard. The cover

is guided into position by means of four cover
guides mounted on the cover.

2. The other coverpiece
snaps into place around the LXD11 Unit.

3. Place the Transmitter
Distributor Set on the table.
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SECTION 3

OPERATOR'S SECTION

3-1. INTRODUCTION

a. The purpose of this section will be to
provide the necessary information required to
understand and operate the equipment included
in this manual. The following groups of equip-
ment will be discussed:

(1) Model 28 Reperforator Transmitter
Group

(2) Model 28 Transmitting Group
(3) Model 28 Monitor Group

(4) Model 28 Receiving Group

(5) Model 28 Rerun Cart Group

b. The above five groups of equipment
are all electro-mechanical in nature, each being
designed toperform a specificfunction or group
of functions as part of an overall system.

3-2. MODEL 28 REPERFORATOR TRANSMIT-
TER GROUP

a. GENERAL - The Model 28 Reperfora-
tor Transmitter Group is made up of two Re-
perforator Transmitter (RT) Sets (Figure 1-6)
mounted in a common cabinet (LBAC222BR) or
LBAC238BR or LBAC253BR. Besides pro-
viding mounting facilities for the two sets, the
cabinet also houses the electrical control ap-
paratus necessary to operate the equipment.
(Figure 4-36). Each reperforator transmitter set
consists of a typing reperforator (LPR34BWA
or LPR34BRP), pivoted head transmitter dis-
tributor (LAXDT or LAXD8), motorunit (LMU11),
and base (LRXB17 or LRXB2T7), mounted on a
tape handling stand (LTHS205BZ). The sets
mount on a sliding rail assembly, and may be
pulled forward for maintenance or servicing
purposes. In addition to supporting the above
components, the stand provides tape supply and
storage facilities, chad disposal fixtures, and
electromechanical devices to actuate alarm
lamps locatedon the cabinet dome. (Figure 1-1).

b. SUMMARY OF OPERATION - An in-
coming message is received by a typing re-
perforator, the messagebeing recordedon paper
tape in the form of fully-perforated code holes
and, simultaneously, printed characters. The
tape is directed, from the reperforator, into an
intermediate tape storage bin on the tape han-
dling stand where it is stored for subsequent
transmission by the transmitter distributor.
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Upon reception of an external stepping pulse the
transmitter distributor is allowed to transmit
and read the stored message tape up to an in-
cluding the last perforated character of a given
message on the tape. Not only does the exter-
nal stepping pulse initiate operation, but it also
allows continuous operation of the transmitter
distributor during reception of the stepping sig-
nal. The tape, after transmission, is stored on
the tape winder reel on the tape handling stand.

c. CONTROL PANEL - Mounted on the
cabinet dome is a control panel (Figure 1-1).
Thepanel isdivided into two sections, RT-LEFT
and RT-RIGHT, each section containing the
alarm lamp indicators, ALARM RESET button,
and motor ON-OFF switch for one reperforator
transmitter (RT) set. There are a total of five
alarm lamps for each RT set in the cabinet,
they are labeled as follows:

1. BROKEN TAPE (RED or AMBER)

2. BIN FULL (RED or AMBER)

3. WINDER FULL (RED or AMBER)

4. TAPE OUT (RED)
5. ALARM (WHITE)

The alarm system is so wired that if any
one of the '"red" or "amber' alarm lamps is
lighted the "white'" ALARM lamp will light. The
ALARM lamp acts as a general alarm and will
not extinguish (even through a given "red" or
"amber' alarm), until the ALARM RESET but-
ton is depressed. Refer to TABLE 3-1 and Fig-
ure 3-1 for a listing of the operating controls and
alarms onthe Reperforator Transmitter Group.

d. OPERATING PROCEDURE
(1) TAPE AND RIBBON ROUTING

(a) TAPE ROUTING - For rout-
ing of tape on Reperforator Transmitter Set,
refer to Figure 3-2. To thread the tape onto
the tape winder reel, fold the end of the tape
and insert it into the slot in the right-hand reel
core. Assemble the two halves of the reel by
aligning the guide pin with the guide hole. Lock
the reel by means of the locking plate in the
right half of the reel.

(o) RIBBON ROUTING - For rout-

ing of ribbon on typing reperforator, refer to
Figure 3-3. Open the ribbon spool toggles.

3-1




Table 3-1 2718
Table 3-1. Reperforator Transmitter Group
Operating Controls and Alarms
Item Control or Alarm Purpose Remarks

BROKEN TAPE alarm lamp
(RED) or (AMBER)

Indicates broken tape
condition.

Alarm switch actuated by
6TH sensing pin on trans-
mitter distributor.

BIN FULL alarm lamp
(RED) or (AMBER)

Indicates full condition
of intermediate tape
storage bin.

Alarm switch actuated by
tape in storage bin.

WINDER FULL alarm
lamp (RED) or (AMBER)

Indicates full condition
of tape winder reel.

Alarm switch actuated by
reel full tape arm.

TAPE OUT alarm lamp
(RED)

Indicates tape-out con-
dition of tape supply
reel.

Alarm switch actuated by
brake arm (tape-out arm).

@ ® @ ©

ALARM RESET button

Allows resetting of
alarm circuit to nor-
mal condition.

Operating button de-ener-
gizes alarm circuit lock-
ing relay.

O,

ALARM lamp (WHITE)

Provides positive
alarm indication.

Operated whenever any of
the RED or AMBER alarm
lamps are energized.

Motor ON-OFF Switch

Supplies 115 volt
A.C. to operate
motors.,

Controls only motor oper- -
ation. Wired in series
with RT set Power Switch
(see Item 9).

Main POWER Switch

Supplies 115 volt A.C.
to 120 volt D.C. and
5.5 volt A.C. control
circuit power and
alarm supplies, and
also to motor circuits.

Located on lower elec-
trical control rack panel.
Accessible when front
doors are opened.

RT set POWER Switch

Supplies 115 volt A.C.
to operate motors.

Wired in series with
Motor ON-OFF switch
(see Item 7). Located
on RT set base, and is
accessible when set is
pulled out of cabinet,
or from rear of cabinet
when set is in place.
Normally left in ON
position.
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Figs. 3-1, 3-2
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Figure 3-1. Reperforator Transmitter Group Operating Controls and Alarm
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Figure 3-2. Reperforator Transmitter Set Tape Routing
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7. TOTOP FROM
LEFT OF SPOOL

FEED

PAWL RIGHT
TOGGLE

Figure 3-3. Path of Ribbon in Typing Reperforators

Thread a new ribbon to an empty spool, and in-
sert the spools on the shafts. The path of the
ribbon is down to the left off the top of the right
spool, under the right roller, to the left through
pins on a rear reversing arm, through the rib-
bon guide under the typewheel, up through pins
on a front reversing arm, over a left roller,
and down to the right on the bottom of the left
spool. Make certain that the ribbon remains in
the guide slots and that both reversing eyelets
are between the ribbon spools and the reverse
levers. Roll up any slack in the ribbon on the
spool on which ribbon is being wound.

(2) CHAD DISPOSAL - Whenever a
new roll of tape is installed, the chad bin,
mounted on the side of the intermediate storage
bin, should be emptied.

CAUTION

Failure to empty the chad bin can result in
equipment failure due to chad backing up in the
chad chutes and fouling the punch mechanism.

(3) STARTING OPERATION

(a) Place Reperforator Trans-
mitter Set POWER ON-OFF switch to ON posi-
tion. Switch is accessible when set is pulled
out of cabinet, or from rear of cabinet when set
is in place (see Figure 4-36). This switch may
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be left in this position at all times, even when
equipment is de-energized.

(b) Place main POWER ON-OFF
switch to ON position. The switch is accessible
when the front doors are opened, and is located
at the rear of the cabinet on the lower electrical
control rack panel betweenthe 34RY relays (Fig-
ure 3-1). If alarms should light, depress
ALARM RESET button on control panel to reset
alarm circuit to normal condition.

(c) Place MOTOR ON-OFF switch
on control panel to ON position.

(4) STOPPING OPERATION

To stop operation of equipment place MOTOR
ON-OFF switch to OFF position. Although this
breaks the power line to the motor circuits, the
control andalarm circuit power supplies arestill
energized and will remain energized until the
main POWER ON-OFF switch is placed in the
OFF position. It is, therefore, possible to place
the equipment in a "'ready' condition, power ap-
plied to the control circuitry but motors off.

3-3. MODEL 28 TRANSMITTING GROUP

a. GENERAL - The Model 28 Transmit-
ting Group consists of two Multiple Transmitter
Distributor (TD) Sets (Figure 1-2), and a Mes-
sage Numbering Module mounted in a common
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cabinet (LBAC223BR or LBAC256BR). The
LBAC223BR cabinet (Figure 1-2) provides two
fixed shelves for mounting the sets, and the
LBAC256BR cabinet (Figure 1-2A)provides two
sliding shelves for mounting the sets. The cab-
inets also provide the necessary electrical con-
trol apparatus for operation of the equipment.
In addition to the above, the cabinets also pro-
vide collection and storage facilities for tape
transmitted - or to be transmitted by the equip-
ment. The Multiple TD Sets, although similar
inappearance and operation, consist of different
equipment. Refer to TABLE 3-2 for a listing of
the components included in either set.

NOTE

In discussing the two sets, the terms UPPER-
TD (upper transmitter distributor)and LOWER-
TD (lower transmitter distributor) will be used
to aid in distinguishing between the units.

Table 3-2. Multiple TD Sets in
Transmitter Group

Transmitter | Motor
Set Distributors| Unit Base

UPPER-TD| LXDl11 LMU3 |LMXB206BR
LOWER-TD| LBXD16 |LMU3|LMXB205BR
UPPER-TD| LXD31 LMU3 | LMXB209BR
LOWER-TD| LBXD16 |LMU3|LMXB207BR

b. SUMMARY OF OPERATION
(1) TANDEM TRANSMISSION

(a) The message identification
control circuit, SEND TRAFFIClamp, and trans-
mitter magnets are all de-energized when in an
idle or stop position. When an operator loads a
tape to be transmitted in a LOWER-TD unit and
places it in RUN position, a relay type 'flip-
flop" control circuit is completed. The control
circuit will then advance the message number-
ing mechanism one unit, and set up the system
for "normal transmission" operation (message
identification switch must be in NO DELETE
position).

(b) Upon reception of an external
operating pulse the SEND TRAFFIC lamp, as-
sociated with its respective channel, will light.
The control circuit will then proceed to auto-
matically transmit a fourteen character identi-
fication sequence -- (LTR) ZCZCABCD (FIG)
000 (LTR) -- for the message to be transmitted.
After transmission of the identifying sequence,
the LOWER-TD is allowed to read and transmit
its message.

(¢) Wired in series on the same

line as the LOWER-TD is an UPPER-TD. If
loaded with tape, the UPPER-TD will transmit
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its message tape after the associated LOWER-
TD completes its transmission. Before actual
transmission of the UPPER-TD message tape,
a new fourteen character identifying sequence
will be transmitted (the code is exactly the same
as the previous sequence, except that the num-
ber portion of the sequence is increased by one
unit).

(d) Whilethe UPPER-TD istrans-
mitting its message, the LOWER-TD may again
be loaded with a message tape for transmission
upon completion of the UPPER-TDtransmission.
Before transmission of the new message, the
control circuit, again, automatically transmits
another identification sequence and (assuming
continued reception of the external operating
pulse) will allow the LOWER-TD to read and
transmit its message. This tandem type oper-
ation will continue until interrupted (1) by the
operator or (2) by the absence of the external
operating pulse.

(2) MESSAGE IDENTIFICATION DE-
LETE - To operate the message identification
deletion feature, both the UPPER and LOWER
transmitters should be in an idle condition (i.e.
no tape installed). Operatingthe deletion switch,
located on the control panel below the ABNOR-
MAL TRAFFIC lamp, to the down or 'delete"
position conditions the control circuit to omit
transmission of the normal identification se-
quence when atape is insertedin a LOWER-TD.
As soon as the tape begins to move, the switch
should be returned to the NO DELETE (up) posi-
tion in order to return the control circuit to a
normal transmission (tandem) condition.

c. CONTROL PANEL - Mounted on the
cabinet front is a control panel (Figure 1-2). The
panel provides mounting, viewing, and access
facilitiesfor three SEND TRAFFIC lamps, three
numbering modules, three ABNORMAL TRAF-
FIC lamps, three NO DELETE switches, and
three identification card holders. The control
panel is hinged at the bottom, and swings down
for access to the knurled knobs on the counter
drums for number resetting purposes. Refer to
Table 3-3 and Figure 3-4 for a listing of the
operating controls and alarms on the Trans-
mitting Group.

d. OPERATING PROCEDURE

(1) LOADING TRANSMITTERS WITH
TAPE - Both the UPPER and LOWER TD units
areloaded in the same manner (see Figure 3-5).
Placethe start-stop switch tothe STOP position.
Depress the red button to raise the tape lid.
Place the tape feed perforations on the teeth of
the feed wheel with the first code to be trans-
mitted directly over the sensing pins. When
placed in the transmitter, the printed characters
should be up, and three code holes should be to
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Table 3-3. Transmitting Group Operating Controls and Alarms

Item Control or Alarm Purpose Remarks
@ Identification Card Holder Provides mounting facilities Provides means for
for an identification card. transmitter channel
identification.
@ Numbering Module Provides visual indication Number in view is same
of message number. as number transmitted.
@ SEND TRAFFIC alarm Indicates transmission of Will light upon reception
lamp (AMBER) message from transmitter. of external operating
pulse.
@ ABNORMAL TRAFFIC Indicates an abnormal line Wired by customer.
alarm lamp (CLEAR) condition.
@ NO - DELETE switch Allows deletion of identifi- Operated to "delete"
cation sequence from trans- position (down) only when
mission. both transmitters are in

"idle'" condition. Will
prevent normal trans-
mission if left in "'delete"

position.
6 Main POWER ON-OFF Supplies 115 volt A.C. Located on electrical con-
switch power to all transmit- trol rack panel. Acces-
ting group circuits. sible from rear of cabinet,
or when dome is raised
and rack is rotated to a “33

horizontal position.
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Figure 3=4. Transmitter Group Operating Controls and Alarms

the left of the feed wheel. Hold the tape flat, and (2) STARTING OPERATION

close the tape lid. If it is desired to utilize the

tape deflector, make sure it is down before the (a) Place the main POWER ON-
tape lid is closed. ~ OFF switch to the ON position. The switch is
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START-STOP
SWITCH

TAPE LID

TAPE LID
RELEASE
BUTTON

TAPE

Figure 3-5. Path of Tape in Transmitter Distributor

accessible when the rear doors are opened, or
by raisingthe dome and swinging the control re-
lay rack to the horizontal position (see Fig-
ures 4-50 and 4-54).

(b) Firstloadthe LOWER-TD with
tape, and place it in the RUN position. The
UPPER-TD may then be loaded with tape and
also placed in the RUN position. Messages will
be transmitted in tandem fashion as long as
tapes are loaded into the transmitters and the
external operating pulse is being received.

(3) STOPPING OPERATION - To stop
operation of the equipment, place the start-stop
switches on the transmitter distributors in the
STOP position. The transmitting group is now
in "idle'" condition, the control circuit being
supplied with power. Operating the main POW -
ER ON-OFF switch to the OFF position discon-
nects 115 volt A.C. from all power supply cir-
cuits and places the equipment in a stop con-
dition.

e. TRANSMITTING CIRCUIT (LBAC256BR
CABINET)- The LBAC256BR Transmitting Cab-
inet when equipped with LXD31 Transmitter
Distributors mountedona LMXB209BR Base and
LBXD16 Transmitter Distributors mountedon a
LMXB207BR Base, is a later design Transmit-
ting Group of the Torn Tape System. The Trans-
mitting Group can operate as an originating
station or as a message switching station and
provides facilities for the transmission of mes-
sages from perforated tape, to the outgoing sig-
nal lines, at predetermined speeds. Station
identification codes and the message number
may be automatically transmitted preceding
each message.

(1) The later design Transmitting

Group is arranged for the following mode of
operation:

CHANGE 2

(a) ALXD31 Transmitter Distrib-
utor and a LBXD16 Transmitter Distributor on
one signal line, transmitting messages on an
alternate first come-first served basis and
served by one message identification and num-
bering module.

(b) Polar signal line.

(c) Externally pulsed control cir-
cuit. Option (2).

(d) Free running control circuit.
Option (Y).

(2) The later design Transmitting
Group provides wiring and electrical control
facilities to provide operation of:

(a) Three of the arrangements
described in previous Paragraph 3-3.e.(1).

(b) Three message identification
and numbering modules.

(c) Three message identification
Delete switches.

(d) Three send traffic lamps and
three abnormal traffic lamps.

(3) A control panel is provided which
contains:

(a) Terminal blocks for use by the
customer in connecting Polar signal line battery,
outgoing signal line and 120 volts DC battery

supply.

(b) AC Power switch, fuses and
receptacle.
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Table 3-4. Monitor Group Operating Controls and Alarms
Item Control or Alarm Purpose Remarks

ABNORMAL TRAFFIC
alarm lamp (AMBER)

Indicates an abnormal
line condition.

Wired by customer.

ABNORMAL TRAFFIC
jacks

To make a signal line
available for trans-
mission from Rerun
Cart Group.

Wired by customer.

LOW TAPE alarm lamp
(CLEAR)

Indicates a low tape con-
dition on one of the typing
reperforator supply reels.

The exact unit running
out of tape is identified by
red colored tape coming
out of reperforator.

TAPE WINDER switch

To supply 115 volt A.C.
to tape winder motors.

Switch on UPPER SHELF
section controls left tape
winder set, while that on
LOWER SHELF controls
right set.

Identification Card
Holders

Provide mountingfacili-
ties for an identification
card.

Provides means for
monitor channel identi-
fication.

WINDER FULL lamp
(AMBER)

Indicates full condition
of one of the tape winder
reels.

Specific reel becoming
full is determined by a
visual inspection of the
reels.

115 volt A.C. power
receptacle

Provides 115 volt A.C.
power to Rerun Cart
Group.

60 volt D.C. power re-
ceptacle

Provides 60 volt D.C.

power to Rerun Cart Group.

POWER ON-OFF
switches

Supplies 115 volt A.C.
to multiple typing reper-
forator set motor units.

Two switches, one mounted
on each base and located at
the left front corner of the
base. Accessible when
front doors are opened.

10

Main POWER ON-OFF
switch

Supplies 115 volt A.C.
to all Monitor Group
circuits.

Located on lower electrical
control rack panel. Acces-
sible via rear doors, or
when dome is raised and
rack is swung to a hori-
zontal position.

3-8

ORIGINAL




£,

(c) Current limiting resistors for
use in operating the transmitter and distributor
clutch magnets from the 120 volts DC supply.

(4) Inadditionthis Transmitting Group
features the following:

(@) Two multiple transmitter
bases mounted on sliding shelves.

(b) Three LXD31 Transmitter
Distributors and three LBXD16 Transmitter
Distributors that accept chadless or fully per-
forated tape (11/16 inch or 7/8 inch wide).

(c) Manually operated message
identification delete switches.

(d) Tape grid to hold message
tapes.

(e) Tape storage bin for both
"ready' and "transmitted' tapes.

(f) Power factor correctors.

(g) Channel identification card

holders.

(h) Two motors (synchronous or
governed).

(i) Front, rear and top accessi-
bility.

(j) Shielded signal cables.
(k) Endenclosure forthe cabinet.

(5) TheMessage Identification Module
is of anelectromechanical design andits function
are as follows:

(a) To provide a means of auto-
matically transmitting eleven identifying char-
acters and the message number (000-999) to the
line, immediately preceding the message.

(b) Provide a means of deleting
the identification and numbering sequence.

(6) Themodule consists of the follow-
ing:

(a) A mechanical counter capable
of counting up to 999 and storing the telegraph
baudot code associated withthe numbers counted;
in addition, providing a visual indication of the
numbers counted.

(b) Anelectromechanical stepping

switch that is capable of storing a minimum of
14 (five level) baudot codes.

CHANGE 2
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(c) Necessary relays, and asso-
ciated circuitry for providing tandem operation
of two transmitter-distributors and message
identification deletion.

(7) Insertion of atape in atransmitter
results in completing aflip-flop circuit between
a stepping switch, the transmitter-distributor
clutch magnet and auxiliary contact. The step-
ping switch stores a five level baudot code and
the distributor transmits the code sequentially.
An electromechanical counter is actuated and
registers the number of messages and stores
the associated baudot code on three code read-
ing contact assemblies. These stored number
codes will also be transmitted by the distribu-
tor. Upon completion of transmitting the iden-
tifying code (LTR) ZCZC ABCD (FIG) 123 (LTR)
the transmitter is connected in series with the
same signal line and can be loaded with a mes-
sage tape while the first transmitter is oper-
ating. Upon completion of the first transmitter
operation, the second transmitter message tape
will automatically be preceded by an identifying
code (LTR) ZCZC ABCD (FIG) 124 (LTR) and
be transmitted.

(a) The entire message identifi-
cation sequence can be omitted from the trans-
mitted text by operation of the Message Iden-
tification Delete switch.

(8) The electrical control facilities
are located at therear of the cabineton an elec-
trical control rack. The electrical rack mounts
on a swivel mechanism, and can be rotated to a
horizontal position for maintenance purposes
when the dome is opened. Captive screws are
provided to secure the rack in the horizontal or
vertical position.

(a) Four power factor correction
capacitors are mounted at the bottom of the
cabinet.

3-4. MODEL 28 MONITOR GROUP

a. GENERAL - The Model 28 Monitor
Group consists of two Multiple Typing Reper-
forator Sets and two Multiple Tape Winder
Sets (TW15) mounted in a common cabinet
(LBAC224BR or LBAC257BR or LBAC259BR).
The cabinet, besides providing mounting facili-
ties for the above equipment, also houses the
necessary electrical control apparatus for its
cperation (Figure 1-3). Each of the multiple
reperforator sets is composed of three typing
reperforators (LPR37TBWA or LPR37BRP) and
a motor unit (LMU12), mounted on a common
base (LMRB203BZ). The two reperforator sets
are located, one above and one below the tape
winders, on the cabinets UPPER SHELF and

3-9




3-4.a.

(AN

N

Figure 3-6. Monitor Group Operating Controls and Alarms

TYPEWHEEL

TAPE FEED
MECHANISM

PUNCH
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INTO TAPE
CHUTE

MANUAL TAPE
FEED SCREW

Figure 3=7. Path of Tape in Typing Reperforator

LOWER SHELF. The reperforator sets mount
on sliding rails, and may be pulled forward for
maintenance or servicing. Tape supply and
chad disposal facilities, mounted on the bases,
are provided for each typing reperforator
(Figure 1-28).

b. SUMMARY OF OPERATION - Incom-
ing messages, from six separate lines, are re-
ceived by the typing reperforators, one on each
line. The reperforators convert the incoming
signal code and store the message on paper tape
in the form of code perforations and printed
characters. After perforation, the tape is auto-
matically wound on a tape winder.

3-10

c. CONTROL PANEL - The control panel,
locatedat the front of the cabinet, is divided in-
to two sections - UPPER SHELF and LOWER
SHELF (Figure 1-3). Mounted on the control
panel are six ABNORMAL TRAFFIC lamps, six
ABNORMAL TRAFFICjacks,two TAPE WINDER
switches, a LOW TAPE lamp, a WINDER FULL
lamp, a 115 volt A.C. power receptacle, and
a 60 volt D.C. power receptacle. Refer to Table
3-4 and Figure 3-6 for alisting of the operating
controls and alarms on the monitor group.

d. OPERATING PROCEDURE

(1) TAPE AND RIBBON ROUTING

CHANGE 2




(a) TAPE ROUTING (Figure 4-59)

1. Tape routing for the UP-
PER and LOWER SHELF reperforator sets is
basically the same. Tape feeds forward from
off the top of a tape supply roll and through the
tape guide fastened tothe side of the supply reel
container (Figure 1-28). From the tape guide
the tape is fed into the tape chute of the reper-
forator, through the tape feed mechanism, and
through the punch block. (Figure 3-7).

2. From the punch block the
tape is fed down (UPPER SHELF reperforators)
to the left and through a tape winder tape arm
(Figures 4-59 and 1-32). The end of the tape is
threaded about six inches through any one post
on the center of the tape winder reel and wound
two or more turns to secure it. The tape is then
brought under the post and up between the back-
stop and chad depressor (Figure 1-32).

3. The only variation for
routing tape onthe LOWER reperforators is that
after passing through the punch block, the tape
is directed up to the right and over a tape guide

roller attached to a tape winder supporting frame.

(b) RIBBON ROUTING - Ribbon
routing for these reperforators is identical to
that for the LPR34BWA units and is covered in
paragraph 3-2d.(1)(b).

(2) CHAD DISPOSAL (Figure 1-28) -
Each reperforator unit is supplied with disposal
facilities for chad. When a fresh roll of tape is
placedinto the tape supply container for a reper-
forator, the chad container associated with the
reperforator should be emptied.

CAUTION

Failure to empty the chad container can result
in equipment failure due to chad backingup in the
chad chutes and fouling the punch mechanism.

(3) STARTING OPERATION

(a) Place main POWER ON-OFF
switch to the ON position. The switch is ac-
cessible when the rear cabinet doors are opened,
or by raising the dome and rotating the control
rack to its horizontal position.

(b) Place the multiple reper-
forator set POWER ON-OFF switches to the
ON position. The switches are located at the
left corner of thebases, and are accessible when
the front doors are opened.

(c) Place the TAPE WINDER
switches to their ON position.

CHANGE 2
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(4) STOPPING OPERATION - To stop
operation, operate the above power switches to
their OFF position.

3-5. MODEL 28 RECEIVING GROUP

a. GENERAL - The Model 28 Receiving
Group consists of two multiple typing reper-
forator sets mounted in a common cabinet
(LBAC225BR) (Figure 4-60), or (LBAC254BR
Figure 1-4A), or (LBAC260BR Figure 1-4B).
Each set is comprised of threetyping reperfor-
ators (LPR35BWA or LPR35BRP) and a motor
unit (LMU12 or LMU14) mounted on a multiple
base (LMRB203BZ) Figure 1-35 or (LMRB
207BZ). The cabinet provides, in addition, the
electrical control facilities necessary to oper-
ate the sets. Chad disposal and tape supply
facilities (Figure 1-35) are furnished for each
typing reperforator.

b. SUMMARY OF OPERATION - Incoming
messages, from six separatelines, are received
by the typing reperforators, one on each line.
The reperforators convert the incoming signal
code and store the message onpaper tape in the
form of code perforations and printed charac-
ters. After perforation, the tapes exit from
slots in the front cabinetdoors. Completedmes-
sagesare tornoff and placed in one of the spring
tape holders for subsequent transmission.

c. CONTROL PANEL - The control panel
(Figure 1-4), located on the cabinet front, is
divided into two sections - UPPER SHELF and
LOWER SHELF. Mounted on each section of
the control panel are three URGENT lamps,
three TAPE FEED OUT buttons, three ABNOR~
MAL TRAFFIC lamps and three BUSY lamps.
In addition, a LOW TAPE lamp is located in the
lower left corner of the UPPER SHELF section.
Refer to Table 3-5 and Figure 3-8 for a listing
of the operating controls and alarms on the re-
ceiving group.

d. OPERATING PROCEDURE
(1) TAPE AND RIBBON ROUTING

(a) TAPE ROUTING - Tape rout-
ing for these reperforator sets is essentially
the same as for those used in the Monitor Group
(Paragraph 3-4.d.(1)(a)l., and Figure 1-35).
After coming through the punch block, the tape
is directed through the appropriate slot in the
front doors of the cabinet (Figure 1-4).

(b) RIBBON ROUTING - Ribbon
routing for these reperforators is identical to
that for the LPR34BWA units and is covered in
Paragraph 3-2.d.(1)(b).

(2) CHAD DISPOSAL (Figure 1-35).
Refer to Paragraph 3-4.d.(2).
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Table 3-5. Receiving Group Operating Controls and Alarms
Item Control or Alarm Purpose Remarks

®

URGENT alarm lamps
(RED)

Indicates an emergency
line condition.

Wired by customer.

BUSY alarm lamp
(AMBER)

Indicates a busy line
condition.

Wired by customer.

ABNORMAL TRAFFIC
alarm lamps (AMBER)

Indicates abnormal line
condition.

Wired by customer.

® @ ©

TAPE FEED OUT
buttons

Initiates automatic
letters tape feed out
mechanism on typing
reperforators.

Feeds out a predeter-
mined length of tape at
the end of a message
(when depressed) per-
forated with the LETTERS
code combination.

©

LOW TAPE alarm
lamp (AMBER)

Indicates a low tape con-
dition on one of the typing
reperforator supply
reels.

The exact unit running out
of tape is identified by red
colored tape coming out of
reperforator.

Main POWER ON-OFF
switch

Supplies 115 volt A.C.
to all Receiving Group
circuits.

Located on lower electrical
control rack panel. Acces-
sible via rear doors, or
whendomeisraisedand
rack swungtoahorizontal
position.

POWER ON-OFF

Supplies 115 volt A.C.
to multiple typing re-
perforator set motor
units.

Two switches, one mounted
on each base and located at
the left front corner of the

base. Accessible when front
doors are opened.
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Figure 3-8. Recelving Group Operating Controls and Alarms
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(3) STARTING OPERATION

(a) Place main POWER ON-OFF
switch to the ON position. The switch is acces-
sible when the rear cabinet doors are opened,
or by raising the dome and rotating the control
rack to its horizontal position.

(b) Place the multiple reperfora-
tor set POWER ON-OFF switches to the ON
position. The switches are located at the left
corner of the bases, and are accessible when
the front doors are opened.

(4) STOPPING OPERATION - To stop
operation, operate the above power switches to
their OFF positions.

3-6. RERUN CART GROUP

a. GENERAL - The Rerun Cart Group
consists of a transmitter distributor (LXD11)
and Motor Unit (LMU4)mountedon a base (LXDB
9) (Figures 1-43 and 1-44), and enclosed by a
two piece cover (LXDC200BR) assembly. One
section of the cover assembly slides over the
motor units, and the other snaps into place
around the transmitter distributor. When as-
sembled, the above unit sits on atable (LT200BR)
which,in turn, setsin a dolly (173861) (see Figure
1-5). Connected to the base are three 8 foot
cables (Figure 1-42) terminated in two different
polarized plugs and a three circuit plug. These
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plugs mate with their respective receptacles on
the control panel of the Monitor Group Cabinet
(refer to Table 3-4, Figure 3-6,and Figure 1-3)
from which power and signal line facilities are
supplied to the Rerun Cart Group.

b. OPERATING PROCEDURE

(1) TAPE LOADING - Refer to Para-
graph 3-3.d.(1).

(2) STARTING OPERATION

(a) Insert the three male plugs
(one on each 8 foot cable assembly) into their
respective mating connectors on the Monitor
Group Control Panel.

(b) The main POWER ON-OFF
switch of the Monitor Group must be in the ON
position. If it is not, refer to Paragraph 3-4.
d.(3)(a).

(c) Place the POWER ON-OFF
switch on the Rerun Cart Group base to the ON
position. The switch is located at the right rear
corner of the base when the group is viewed
from the front (see Figure 1-5).

(3) STOPPING OPERATION - Place
the POWER ON-OFF switch of the Rerun Cart
Group to the OFF position, andremove the plugs
from the control panel receptacles.
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SECTION 4

PRINCIPLES OF OPERATION

4-1. GENERAL

a. This sectioncoversthe operating prin-
ciples and circuit descriptions of the Model 28
Reperforator Transmitter Group, Transmitting
Group, Monitor Group, Receive Group, and Re-
run Cart Group. The groups provide complete
facilities for the reception, storage, and trans-
mission of messages over radio or wire chan-
nels connecting two or more stations equipped
with compatible units.

b. The signals transmitted and received
by these teletypewriters areof polartype, direct
current, 7.00 unit or 7. 42 unit start-stop pat-
tern. Gearing changes can adapt the equipment
to 390 operations per minute (45. 5 baud) or 643
operations per minute (75.0 baud). The equip-
ment is wired for operation on 0.035 ampere line
current. A transformer and rectifier supply
furnishes current for operation of the selector
unit magnets through an electronic keyer. The
selector magnet curcuits are closed loops with

TRANSMISSION PATTERNS

a separate electronic keyer required for each
unitin the groups equipped with a selector mag-
net. All signal leads are shielded, and all
shieldingis insulated fromthe equipment frame.

c. The sets are driven by synchronous or
governed motors depending upon the source of
power. Synchronous motors require a power
supply of 115 volts (plus or minus 10 per cent)
60 cycles, single phase alternating current. To
avoid loss in receiving margin with this type
motor, the frequency regulation must be within
plus or minus one-half cycle. Governed motors
require a like power supply, except that the fre-
quency may be from 50 to 60 cycles.

4-2., SIGNALING CODE

a. The various components of the tele-
typewriter operate on the principle of electro-
mechanical conversion of message characters
(see Figure 4-1), in terms of a signal code.

TRANSMISSION SEQUENCE

START - ALWAYS SPACING

NO. 1 - MARKING OR SPACING

NO. 2 - MARKING OR SPACING

NO. 3 - MARKING OR SPACING

NO. 4 - MARKING OR SPACING

NO. 5 - MARKING OR SPACING

STOP - ALWAYS MARKING

=1 UNIT»l«1 UNIT o1 UNITome] UNITJH UNIT’L] UNIT’L—I UNIT*l

FOR GRAPHICAL REPRESENTATION

- 7.00 UNITS OF TIME

al OF LETTERS "R" AND "Y",

1.42 UNITS* SEEFIG. 4-2.
- 7.42 UNITS OF TIME -

FIGURES —121:18(3{t|a| 8] [t]2]|.].|918|1]|4]|als|7;]|2|/|86]" A EENAL
X Wy .| .
LETTERS alBlc[D[E|F|G[H|1[J[K|L|M|N[O[P|Q|RIS|T{U[V|W|X[Y]|Z Eg‘;ggf—f

@
| 00 (000 () o (o (o (o000 (][
2 @ |@ o |0/0/0/0 o000 0|00 o o0|®
FEED HOLES |o|o|o|o|oio|o|o]|ojo|o]o|o]|o|o]jo|o|o]o|o]o|[o]o]|o]o]o o|lo|o|ojo}o
3 (] o ele o eje eo/e i o6 (GO ( J[)
4 o000 |00 o0 (000 ([ ) o |@® [ ()
5 o| [ JL ] o0 (000 o |oloj00®|® [ JLJ

Figure 4-1. Signal Code
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Par. 4-2.b.

Teletypewriter equipment utilizes the Baudot
code, a five-unit start-stop signaling code, in
which each characteror function is represented
by a combination of marking current and spac-
ing current time intervals. In a polar signal
circuit, intervals during which current flows in
a positive direction in the signal circuit are re-
ferred to as ""marking'" elements, and intervals
during which current flows in the opposite direc-
tion as '"spacing' elements. Every combination
includes five elements that carry the intelligence,
each of whichmaybe either marking or spacing.
The intelligence elements are preceded by a
start element (always spacing) and are followed
by a stop element (always marking). Thus each
combination consistsof 7.00 or 7.42 unitsof time
(referred to as a 7.00 or 7.42 unit transmission
pattern). The startand stopelementsprovide for
mechanical synchronization between the trans-
mitting and receiving equipment. A graphic il-
lustration of the marking and spacing element in
each sequence may be found in Fig. 4-2, Code
Repersentation of the Letters R and Y. All five
elements are marked in the letters code. The
blank code is comprisedof five spacing elements.

b. The total number of permutations of a
five unit code is two to the fifth power, or 32. In
order to transmit more than 32 characters and
functions, a letters-figures shift operation is
designed into the equipment, permitting each
permutation, excluding those used to shift and
unshift the apparatus, to represent two char-
acters or functions.

c. The sets employ the 7.00 or 7. 42 unit
transmission pattern (see Figure 4-1). The sig-
naling frequency is expressed in dot cycles per
second. One cycle consists of a positive current
pulse followed by a negative current pulse. The
equipment speed in baud is equal to twice the fre-
quency. Speed in words per minute is roughly
equivalent to one-sixth the operations per min-
ute.

LETTER "Y"

| START 1 2

4-3. MODEL 28 REPERFORATOR TRANSMIT -
TER GROUP

a. GENERAL - The Model 28 Reperforator
Transmitter Group (Figure 1-1) is an electro-
mechanical device designed to provide fully
automatic perforation, storage, and retransmis-
sion of an entire message on tape. The group
consists of two Reperforator Transmitter (RT)
Sets (Figure 1-6) mounted in an LBAC222BR or
LBAC238BR or LBAC253BR Universal Cabinet
(Figure 4-3). The components which make up
an RT set are a LPR34BWA or LPR34BRP
Typing Reperforator, LAXD7 or LAXDS8 Pivoted
Transmitter Distributor, LRXB17 or LRXB27
Base, LMU11 Motor Unit, and a LTHS205BZ
Tape Handling Stand. The necessary electrical
control facilities to operate the RT Sets are
provided in the LBAC222BR or LBAC238BR or
LBAC253BR Cabinet. All equipment signal
leads are shielded, and all shielding is insulated
from the equipment frames.

b. LPR34BWA TYPING REPERFORATOR
(Figures 1-7 and 1-8)

(1) GENERAL

(a) The LPR34BWA or LPR34BRP
typing reperforator operates from a single main
drive shaft driven through a gear and shaft
mechanism by the LMU11 Motor Unit through a
power switch located on the base. The motor
drives the gear shaft mechanism, at which point
the operating speed (for the LPR34BWA or LPR
34BRP corresponding to the incoming trans-
mission speed is determined.

(b) The typing reperforator oper -
ates in response to a line signal. The signaling

LETTER "R"

_-] START | 1 2

3 4 5 STOP

3 4 5 STOP

Figure 4-2. Code Representation of the Letters "R" and "Y"
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CONTROL
PLATE ASSEMBLY

MAGNET

Figure 4~3. Model 28 Reperforator Transmitter Group (Slide Mounted
Cradle Allows RT Set to be Pulled Out Through Front of Cabinet)

code combinations are applied to the selecting
mechanism through an electronic keyer located
in the cabinet. The start pulse of each code
combination causes the selector magnet arma-
ture to trip the selecting cam-clutch. Driven
by the main shaft, the cam-clutch begins its
cycle and imparts timed motion to the selector,
which converts the code combinations into cor-
responding mechanical arrangements. Near the
end of each selecting cycle, the selecting cam-
clutch trips the function cam-clutch and permits
the punch slides of the perforator to receive the
arrangements from the selector. The selecting
cam-clutch is then disengaged by the stop pulse

ORIGINAL

of the code and remains inoperative until the
next start pulse is received.

(c) The punch slides distribute
intelligence from the selector in the form of
mechanical arrangements to the punch blockand
to the transfer mechanism. The transfer mech-
anism, in turn, carries the information to the
function box and the axial and rotary position-
ing mechanisms. At the receipt of the letters
or figures code combination, the function box
causes the rotary mechanism to shift the type-
wheel so that the proper characters are selected.
The ribbon feed mechanism supplies the ink,
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PIVOTED
TRANSMITTER

DISTRIBUTOR GEAR GUARD

2718

PULLEY

DRIVE GEARS

BELT GUARD

TYPING REPERFORATOR

TAPE GUIDE ROLLER

CONNECTOR

Figure 4-4. Base (LRXB17)(With Typing Reperforator, Pivoted
Transmitter Distributor and Motor

and the printing mechanism provides the impact
to print the selected characters.

(d) The reperforator main bail
assembly, driven by the rocker bail, imparts
motion to the tape feed parts, which advance
the tape and the punch slides. The punch slides,
having received the intelligence from the selec-
tor, cause pins in the punch block to perforate
combinations of holes corresponding tothe code
combinations, and to perforate a feed hole.

(2) SELECTING MECHANISM

(a) The selecting mechanism con-
sists of the selector magnet coil and armature,
a selector cam-clutch, and the associatedlevers,
arms, bails, and slides necessary to convert the
electrical elements of the start-stop code to the
mechanical arrangements which govern the

4-4

characters to be printed and the functions to be
performed.

(b) The selector cam-clutch com-
prises, from right to left (Figure 4-5): the
clutch, stop arm bail cam, the fifth, fourth, and
third selector lever cams, the cam for the spac-
ing and marking lock levers, the second and
first selector lever cams, the push lever reset
bail cam, and the function clutch trip cam.

(c) During the time in which a closed
line circuit (marking) condition exists, the selec-
tor magnet coils are energized and hold the
selector armature against the selector magnet
pole pieces. In this stop position, the selector
armature blocks the start lever (Figure 4-6).
While the signal for any character or function
is being received, the start (spacing) element
releases the selector armature which, under

ORIGINAL
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SELECTING CAM—CLUITCH

NO. 1 SELECTOR CAM

RESET BAIL CAM

MARKING LOCK LEVER CAM

SPACING LOCK LEVER CAM

BALL BEARING
NO. 2 SELECTOR CAM

BALL BEARING

NO. 3 SELECTOR CAM

FUNCTION CAM

(LEFT SIDE VIEW)

Figure 4-5.

the tension of its spring, moves away from the
magnet cores and thus unlatches the start lever.
The start lever turns clockwise under the ten-
sion of its spring,to move the stop arm bail in-
to the indent of its cam. As the stop arm bail
rotates about its pivot point, the attached stop
arm is moved out of engagement with the clutch
shoe lever. The selector cam-clutch engages
and begins to rotate. The stop arm bail im-
mediately rides to the high point of its cam
where it remains to hold the start lever away
from the selector armature during the signaling
time. When the stop elementat the endof signal
is received, the selector armature is pulled up
to block the start lever. Thus, the stop arm
bail is prevented from dropping onto the low
part of its cam (stop position of cam-clutch),
and the attached stop arm is held so as to. stop
the clutch shoe lever. The selector clutch one-
stop cam disk, upon which the latch lever rides,
has an indent at its stop position. When the
clutch shoe lever strikes the stop arm, the in-
ertia of the camdisk assembly causes it to con-
tinue toturn until its lug makes contact with the
lug on the clutch shoe lever. At this point, the
latch leverdrops intothe indent in the cam disk,
and the clutch is held disengaged until the next
start element is received.

ORIGINAL

NO.

SELECTING CLUTCH

STOP ARM BAIL CAM

NO. 4 SELECTOR CAM

5 SELECTOR CAM

Tvping Reperforator Main Shaft

(d) The series of five selecting
levers, a marking lock lever, and a spacing lock
lever ride their respective cams on the selector
cam-clutch. As the marking and spacing signal
elements are applied to the selector magnet, the
selector cam-clutch rotates and actuates the
selector levers. When a spacing impulse is re-
ceived, the marking lock lever is blocked by the
end of the armature and the spacing lock lever
swings toward the right (right end view) above
the armature and locks it in the spacing positiorn
until the next signal transition is due. Exten-
sions on the marking lock lever prevent the
selector levers from following their cams (Fig-
ure 4-T7). When a marking element of the signal
is received, the spacing lock lever is blocked
by the endof the armature and the marking lock
lever swings to the right below the armature to
lock it in the marking position until the next
signal transition is due. During this marking
condition, the selector levers are not blocked
by the marking lock lever extensions but are
permitted to move against their respective
cams. The selecting lever that is opposite the
indent in its cam, while the armature maintains
a marking condition, swings to the right or se-
lected position momentarily. Each selecting
lever has an associated push lever which drops
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STOP ARM BAIL

RANGE FINDER

CLUTCH
DRUM

MAIN
SHAFT

STOP ARM BAIL CAM

INDEXING
LOCK STUB
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SELECTOR MAGNETS

RANGE FINDER
SECTOR

SELECTOR
ARMATURE

STOP ARM
BAIL

Figure 4-6. Range Finder and Selector Cam Clutch Assembly

into a notch onthetop of the selectinglever when
it falls: into its cam indent. As the selector
cam-clutch turns, each selecting lever together
with its latched push lever is moved toward the
left and held there until all five code impulses
have been received. The selected push levers,
in moving to the left, rotate associated punch
slide latches counterclockwise (Figure 4-7).
Just before the fifth push lever is selected, the
selecting cam, through the function trip assem-
bly, causes the perforator reset bail to release
the punch slides. The unselected latches retain
their associated slides to the right, while the
selected latches permit their slides to move to

4-4

the left under spring tension. During the latter
part of the function cycle, the reset bail returns
the punch slides to their unselected position
(paragraph 4-3b(7)(b)2). The latches, under
spring tension, return to their unselected posi-
tion when the selected push levers are reposi-
tioned at the beginning of the next cycle.

(3) ORIENTATION

(a) For optimum performance,
the selecting mechanism should be adjusted to
sample the signaling code elements at the most
favorable time. To determine this adjustment,
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255
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: LOCK LEVER

NO. 4 SELECTING LEVER

PERF ORATOR RESET BAIL

Figure 4-7. Selecting Mechanism

the operating margins are established through
the range finder, which provides a means of
varying the time of sampling.

(b) When the range finder knob
(Figure 4-6) is pushed inward and rotated, its
attached range gear moves the range finder
sector (which mounts the stop arm bail, stop
arm and latch lever), either clockwise or coun-
terclockwise about the selector cam-clutch.
This changes the angular position at which the
selector cam-clutch stops with respect to the
selecting levers. When an optimum setting is
obtained, the range finder knob is released. Its
inner teeth engage the teeth of the indexing lock
stud tolock the rangefinder mechanism inposi-
tion. The setting may be read on the range
scale opposite the fixed index mark.

(4) MOTION FOR TYPING AND PER-
FORATING

(a) GENERAL - The main shaft
rotates at a constant speed in a fixed gear ratio
which will accommodate an input at operating
speeds of 106 or 65 WPM (75 or 45.5 Baud). The
motion is distributed to the mechanisms con-
cerned with typing and perforation by the func-
tion mechanism, which is comprised of a cam-

CRIGINAL

clutch, a clutch trip assembly (Figure 4-8) and
a rocker bail (Figure 4-9).

(b) FUNCTION CAM-CLUTCH
AND CLUTCH TRIP ASSEMBLY

1. Themain triplever is ro-
tated counterclockwise by the selector cam clutch
when the function trip cam raises the follower
lever near the end of the selecting cycle. Im-
mediately, the lower part of the function trip
cam allows the follower lever to return to its
unoperated position, and the main trip lever is
free to move under the clutch release when the
trip shaft raises the release. A reset bail trip
lever’attached to the main trip lever lowers the
reperforator reset bail and releases the punch
slides. An upper arm of the main trip lever
moves out of the way of the clutch release, which
falls against a downstop and rotates a trip shaft
counterclockwise. Immediately the trip lever
latch allows the main trip lever to return to-
ward its unoperated position, the upper arm
moving down against the clutch release. When
the trip shaft is rotated by the release, it moves
the clutch trip lever out of engagement with the
clutch shoe lever. The clutch engages (see
Paragraph 4-3b(1)(b)) tobeginthe function cycle.
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Figure 4-8. Typing Reperforator Function Cam - Clutch and Clutch Trip Assembly

2. About midway through the
function cycle, an eccentric pin on the function
cam lifts a reset arm, which rotates the trip shaft
clockwise. The clutchrelease is moved upward,
allowing the main trip lever to rotate fully clock-
wise, raising the reset bail. The eccentric pin
then moves out from under the reset arm, and
the clutch release is permitted to return to its
unoperated position against the main trip lever.
When the cam-clutch assembly completes its
cycle, the clutch shoe lever strikes the trip
lever, and the clutch is disengaged.

(c) THE ROCKER BAIL ASSEM-
BLY (Figure 4-9) - The rocker bail distributes
motion received from the function cam-clutch
to the following:

1. Perforator.
2. Function Box.
3. Push barsof the axialand

rotary positioning mechanisms.

4. Oscillating assembly.
5. Corrector mechanism.
6. Printing mechanism.

7. Ribbon feed mechanism.

The bailis shown in its home position. Each
function cycle, the function cams bear against

ORIGINAL
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Figure 4-9. Rocker Bail Assembly

rollers and cause the bail to rock to the left (as
viewed from the front of Figure 4-9) during the
first partof the cycle and then back to the home
position during the latter part of the cycle.

(5) TRANSFER (See Figure 4-10.) -
Near the endof eachselectingcycle, the transfer
mechanism moves the input intelligence in the
form of a mechanical arrangement from the
punch slides to the function box and positioning
mechanisms. Includedin the mecharism are five
linkages, each of which is associated with a
punch slide. A linkage consists of a transfer
lever, a pulse beam and a bell crank. Since the
linkages are similar, the No. 4 linkage is shown
in its entirety in Figure 4-10 is typical.

(a) The linkages associated with
the unselected punch slides remain in their un-
selected position as shown in Figure 4-T7.
However, the selected slides, in moving to the
left, pivot the associated transfer levers, which
in turn move corresponding pulse beams clock-
wise (as viewed from above). The selected
beams allowassociated bell cranks under spring

ORIGINAL

tension to pivot counterclockwise, and lift at-
tached push bars. The push bars control the
positioning mechanism. In the period of the last
half of the function cycle, the selected slides
are moved back to the right and return the link-
ages to their unselected positions.

(b) Slotted upper arms of the bell
cranks extend up into the function box, but are
not operative in the typing reperforator. An
additional bell crank, not associated witha trans-
fer linkage, is specifically concerned with the
letters-figures shift.

(6) SELECTOR AND FUNCTION
CLUTCH OPERATION

(a) When the selector clutch stop
arm or the function clutch trip lever is tripped,
the clutch shoes engage a serrated surface on
the inside of the clutch drum. Since the clutch
shoes are mounted on a plate that is part of the
cam assembly (selector or function cam), the
cam rotates upon engagement of the clutch.
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-7 NO. 4 TRANSFER LEVER
Figure 4-10. Transfer Mechanism

(b) Figure 4-11 shows a clutch
disengaged. Disengagement is caused by bring-
ing together lug A on the cam clutch disk and
the lower end of clutch shoe lever B. The upper
end of lever B pivots about its ear C and allows
its other ear D to move toward the right. The
upper spring then pulls the two shoes together
and away from the drum.

(c) Figure 4-12 shows the same
clutch engaged. This is accomplished by re-
leasing the lower end of lever B. The upper
end of lever B pivots about its ear C (which
bears against the upper end of the secondary
shoe) and moves its ear D, and the upper end of
the primary shoe, toward the left until the shoe
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makes contact with the drum at point E, As the
drum turns counterclockwise, it drives the pri-
mary shoe downward, so thatitagain makes con-
tact with the drum, this time at point F. There,
the combined forces acting on the primary shoe
cause it to push against the secondary shoe at
point G. The lower end of the secondary shoe
then bears against the drum at point H. The
revolving drum acts to drive this shoe upward
so that it again makes contact with the drum at
point I. Since the forces involved are multiplied
at each of the preceding steps, the final force
developed at point I is very great. This force
is applied to the lug J on the clutch-cam disk to
cause it to turn in step with the drum. The cam

disk is a part of the selector assembly,
which rotates upon engagement of the
clutch.

(7) TAPE PERFORATINGAND FEED-
ING

(a) GENERAL - The perforator
mechanism punches feed holes, advances the
tape and perforates combinations of code holes
corresponding tothe code combinations received
fromthe selector. Intelligence is received from
the selector by the punch slides, which select
proper pins in a punch block assembly (Figure
4-13). Motionfromthe rocker bail is distributed
to the pins and the tape feeding parts by a main
bail assembly, which includes a toggle bail, a
toggle shaft, a slide post, toggle links, drag
links, and the punch slide reset bail.

(b) PERFORATING

1. As describedinparagraph
4-3b(4) (b)1, near the end of the selecting cycle,
the reset bail is lowered and releases the five
punch slides (Figure 4-13). The selected slides
move to the left, and the unselected slides are
retained to the right by their latches. In the
selected position, a projection of each slide ex-
tends over the slide post. Since a feed hole is
perforated every operation, the punch slide as-
sociated withthe feed-hole punchpin is designed
so that it is always in a selected position. Dur-
ing the first part of the function cycle, the rocker
bail moves to the left and, by means of a drive
link and rocker arm, rotates the toggle shaft and
bail counterclockwise, Toggle links attached to
the front and rear of the bail lift the slide post
and move thereset bail to the left. The selected
slides are carried upward by the post and force
the associated pins through the tape. The slides
pivot about the same point as the drag links, and
thus become an integral part of the main bail
assembly during the perforating stroke. Ap-
proximately midway through the function cycle,
the function trip assembly lifts the reset bail.
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Figure 4-12, Clutch Engaged

2. During thelast half of the
cycle, the toggle bail is rotated clockwise pull-
ing the slide post down and lowering the selected
punch slides. The punch slides, which engage
notches in their respective punch pins, pull the
punch pins down below the tape. The main bail
assembly and the selected punch slides and their
associated punch pins move as a unit during the
perforating stroke. The opening in the die block
above the tape, through which the pins protrude,
are circular so that the entire hole is punched.

3. A chad chute, mounted on
the reperforator punch block, mateswith a chute
on the base, and carries the chad punched from
the tape into a chad container on the tape handling
stand.

ORIGINAL

(c) FEEDING - Tape feeding is
accomplished after perforation during the last
half of each function cycle. The tape is threaded
down through a tape guide and then up between a
feed wheel and die wheel (Figure 4-13). A feed
pawl drivenby the toggle bailacts upon a ratchet
and rotates the feed wheel, which, by means of
sharp pins and a slot in the die wheel, advances
the tape one character at a time. A detent with
a roller that rides on the ratchet holds the feed
wheel and tape in position during perforation.
The detent and feed pawl springs are so posi-
tioned that the pressure of the detent on the
ratchet is high during the first half of the cycle,
so as to hold the tape in position during perfor-
ation, but is low during idling and the last half
of the cycle, to facilitate tape threading and
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Figure 4-13. Reperforator Mechanism

feeding. A tape shoe retains the tape on the feed
wheel, and a guide spring holds it back against
a reference block so that the feed holes are
punched a uniform distance from the edge. The
tape is stripped from the feed wheel by a stripper
plate, passes into the punch block where it is
printed and perforated, and finally emerges at
the left. A guide spring, by holding the tape back
against a reference surface on the block, main-
tains a uniform relationship between the code
perforations and the edge of the tape.
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(8) TYPING

(a) GENERAL - The characters
used to type the input intelligence (letters, fig-
ures and symbols representing various func-
tions) are embossed on the cylindrical surface
of the metal typewheel. Thetypewheel furnished
with the typing reperforator will print standard
communications symbols. During the function
cycle, the rotary and axial positioning mechan-
isms (Figures 4-14 and 4-15), having received
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Figure 4-14. Rotary Positioning Mechanism

the intelligence from the transfer mechanism,
position the wheel so that the character repre-
sented by the input code permutation is selected.
Following typewheel positioning, the correcting
mechanism accurately aligns the selected char-
acter. Then the printing mechanism (Figure
4-16), by means of a printing hammer, drives
the tape and inked ribbon against the wheel and
imprints the character. A ribbon feed mechan-
ism (Figure 4-17) advances the ribbon and re-
verses its direction of feed whenone of two rib-
bon spools is depleted. Near the endof the func-
tion cycle, the axial positioning mechanism re-
tracts the typewheeland ribbon guide sothat the
last printed character is visible. The letters or
figures code combination sets up an arrange-
ment in the transfer mechanism which permits
the function box (Figure 4-18) to operate and
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cause the rotary positioning mechanism to shift
the typewheel through 180 degrees of rotation.

(b) TYPEWHEEL POSITIONING
1. GENERAL

a. A typical typewheel
character arrangement is shown in Figure 4-19,
in which the wheel's cylindrical surface is shown
rolledout into a plane. There are 16 longitudinal
rows, each of which is made up of four charac-
ters numbered 0 to 4 from front to rear. The
surfaceisdividedintotwo sections, a letters and
a figures section, each containing eight rows.
Thefifthrow counterclockwise from thedivision
line in both sections is numbered 0, and there
are four rows inone direction from 0, numbered
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Figure 4-15. Axlal Positloning Mechanism

1 to 4 and designated as counterclockwise rows,
and three rows inthe other, numbered 1 to 3 and
designated as clockwise rows. It should be noted
that the clockwise and counterclockwise modi-
fiers refer to the direction of rotation of the
wheel to select the rows, and not to their posi-
tion on the wheel.

b. FEach printing opera-
tion (excluding those devoted to the letters-fig-
ures shift) begins and ends with the typewheel
in the home position of the section containing the
character to be printed. (For example, with No.
0 character of the No. 0 row in the figures or
letters section at the point of contact. Actually
inasmuch as the wheel is retracted to show the
last printed character, the No. 0 character is
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slightly to the rear, but for this discussion it
will be assumed that it is at the point of con-
tact.) During the printing operation, the axial
and rotarypositioningmechanisms, transferring
separate but simultaneous motions to the wheel,
position it so that the character represented by
the keyboard input code combination is at the
point of contact of the hammer at the time of
printing. The rotary mechanism, which is con-
trolled by the No. 3, 4, and 5 selecting elements
of the code, revolves the wheel, so as to select
the proper row. The axial mechanism, which
is governed by the No. 1 and 2 elements, moves
it forward and rearward along its axis so as to
select the proper character in the row. The
letters-figures shift, which consists of rotating
the wheel eight rows from the home position of
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Figure 4-16. Printing Mechanism

one section to that of the other, requires a sep-
arate operation of the equipment and results in
the printing of the letters or figures symbol.

c¢. To illustrate the a-
bove, if the typewheel is in the figures condition,
as shown in Figure 4-19, and the numeral "5" is
to be printed, there is no movementof the wheel
during the printing operation, because "5" is al-
ready at the point of contact of the hammer. If,
however, the letter "I" is to be printed, the key-
board code for letters must first be received to
shift the typewheel eight rowsto the letters home
position. Then, during the next operation, the
typewheel is rotated three rows counterclockwise
and moved forward twocharacters, sothat "I" is

ORIGINAL

at thepoint of contact with thehammer. Printing
takes place, and the typewheel is then returned
to the letters home position.

2. ROTARY POSITIONING
(See Figures 4-14 and 4-20.) - The rotary posi-
tioning mechanism revolves the typewheel so
that the row containingthe character tobe print-
ed is aligned with the print hammer at the time
of printing

a. Mounted on the front
plate, the rotary positioning mechanismincludes
two eccentric assemblies. Each assembly in-
cludes a primary shaft, a section of which is

formed into apinion. A secondary shaft mounted
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Figure 4-17. Ribbon Feed Mechanism

in the primaryand offset from its center, forms
an eccentric, referred to as the rear eccentric.
A portion of the secondary shaft is also a pinion,
and a crank pin mounted on its disk-like for-
ward surface forms a secondary, or front, ec-
centric. Each of the four pinions of the two ec-
centric assemblies is engaged by the rack of a
push bar; the No. 3 bar engages the rear pinion,
and the No. 5 engages the right pinion. The left
front pinion is engaged by both the letters and
figures push bar.

b. The eccentric as-
semblies are linked to a typewheel shaft by a
drive assembly as shown in Figure 4-14. The
typewheel is secured to the front of the shaft,
whichis supported by a bearing housing mounted
at the left rear of the front plate (Figure 4-15).
A spur gear which meshes with the typewheel
rack rides onthe shaft inabearing housing. The
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shaft is free to move axially in the housing and
through the spur gear, but flats in the shaft cir-
cumference which bear against flats in the gear
ensure its rotating when the gear rotates in re-
sponse to movements of the typewheel rack.

c. When, in response to
a marking pulse a push bar is lifted by its bell
crank (paragraph 4-3b(5)(a) the rocker bail
operating blade (see Figure 4-9 and 4-20) en-
gages a slot in the bar and moves it to the left
during the first part of the function cycle. The
bar, by means of its rack and mating pinion,
rotates the associated eccentric one half revolu-
tion where it is locked in position by a detent
assembly while printing takes place. When the
bail rocks back to the right during the latter
part of the cycle, it returns the bar and eccen-
tric to their home positions, where the eccen-
tric is again detented. (The preceding does not
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apply to the No. 5 push bar, which is designed
sothat it is selected (moved to the left) on spac-
ing rather than marking, nor to the left-front
eccentric, whichaffectsthe letters-figures shift,
and whose operation is covered in paragraph
4-3b(8)(b)5.). In both assemblies one half revo-
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lution of the rear eccentric results in its maxi-
mum vertical displacement, whichis transferred
through the front eccentric to a crank pin. Sim-
ilarly, one half revolution of the front eccentric
results in its maximum displacement being
transferred to the crank pin. If both eccentrics
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Figure 4-19. Typical Typewheel Character Arrangement

are rotated, the displacement of the crank pinis
equal to the algebraic sum of the two displace-
ments which may be in either the same or op-
posite directions. Both assemblies are so de-
signed that, taking the displacement of the rear
eccentric to be one unit, the displacementof the
front eccentric is four units. Four permutations
are thus available: zero (neither eccentric dis-
placed), one (rear eccentric displaced), four
(front eccentric displaced), and three or five
units, depending on how the assembly is set up
(both eccentrics displaced).

d. Intherightassembly,
the home position of the rear eccentric is down,
and the home position of thefront eccentric is up
(Figure 4-20). Thus, their displacements are in
opposite directions (up for the rear and down
for the front), and their aggregate displacement
is three units downward. Any displacement oc-
curing in the right assembly is imparted to the
typewheel rack in equal quantity, but opposite
direction. For example, if the No. 5 push bar is
selected, it causes the right rear eccentric to be
displaced, and one unit of upward motion is
transferred through a right output connecting
rod tothe right end of a cross link (Figure 4-14).
The cross link pivots about a left output con-
necting rod, and at its left end imparts one unit
of downward displacement tothe typewheel rack.
The rack rotates the spur gear, shaft, and type-
wheel one row of characters clockwise from the
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home position, and the No. 1 clockwise row (Fig-
ure 4-19) is presented to the print hammer at the
time of printing. On its right stroke, the No. 5
push bar returns the eccentric and the type-
wheel to their home positions., In a similar
manner, selection of the No. 3 push bar results
in afour unitdownward displacement of the right
front eccentric, and a four-row counterclock-
wise rotation of the typewheel. Selection of
both the three and five type bars results in a
three-row counterclockwise rotation of the type-
wheel.

e. The home position of
the left rear eccentric is up, and any displace-
ment appearing in the left assembly is trans-
ferred to the typewheel rack in double quantity
in the same direction. When the No. 5 push bar
is selected, the left rear eccentric is displaced
one unit downward. This movement is conveyed
through the left output connecting rod to the
approximate mid-point of the cross link. The
crosslinkpivotsabout the right output connecting
rod, and its left end imparts two units of down-
ward movement to the typewheel rack, which
rotates the typewheel two rows clockwise from
its home position.

f.  When both eccentric
assemblies are displaced, the motion occuring
in the typewheel rack is equal to the algebraic
sum of the motions resulting from each assem-
bly. For example, three units of upward dis-
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placement from the right assemblyand two units
of downward displacement from the left assem-
bly occur as one unit (3-2 = 1) of upward dis-
placement in the rack, and a counterclockwise
rotation of one row in the typewheel. If neither
the No. 3, 4, nor 5 push bar is selected, the
mechanism remains inactive and printing takes
place in the No. 0 row. Excluding the left front
eccentric, which is used only for the letters-
figures shift, there are eight premutations avail-
able in the other three eccentrics, making it
possible to selectany of the eight rows in a given
section (Figure 4-19).

3. AXIAL POSITIONING (See
Figures 4-15, 4-16, and 4-20.) The function of
the axial positioning mechanism is topositionthe
typewheel so that the proper character in the
selected row is aligned with the hammer at the
time of printing, and to retract the typewheel
and ribbon guide at the endof the function cycle,
so that the last typed character is visible.

a. The axial positioning
mechanism mounts on anaxial bracket supported
by the frame and the front plate and includes an
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eccentric assembly similar to those of the rotary
positioning mechanism (Figures 4-15 and 4-20).
Two eccentrics --alower, whose pinionisdriven
by the No. 1 push bar, and an upper, whose pinion
is driven by the No. 2 push bar -- rotate in a
horizontal plane in bearing housings attached to
the bracket. The eccentric assembly is linked
to the typewheel shaft by an axial output rack
and sector, as shown in Figure 4-15.

b. The selection of
either the No. 1 or No. 2 push bar results in the
maximum displacement toward the rear of the
associated eccentric, and the eccentrics are so
designed that, taking the displacement of the
lower to be one unit, that of the upper is two
units. Again, four permutations are available at
the crank pin: zero(neither eccentric displaced),
one (lower eccentric displaced), two (upper ec-
centric displaced) and three (both eccentrics
displaced).

c. If during a function
cycle neither push bar is selected, no motion
occurs in the axial positioning mechanism, with
the exception of that resulting from the oscillat-
ing assembly (paragraph 4-3b(8)(b)3.d. below),

LETTERS PUSH BAR
£ >~_NO. 3 PUSH BAR
OPERATING

BELL CRANK

ROCKER BAIL

Figure 4-20. Push Bars and Eccentric Assemblies
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and the No. 0 character of the selected row is
aligned with the hammer at the time of printing
(Figure 4-19). On the other hand, if the No. 1
push bar is selected, it causes the lower eccen-
tric to revolve, and one unit of displacement to
be transformed by the crankpin tothe axialout-
put rack. The rack moves tothe rear and passes
the motion to the axial sector, which pivots
counterclockwise (as viewed from above.) The
right end of the sector, by means of a cylindrical
rackin the typewheel shaft, moves the typewheel
one character forward from its home position.
The No. 1 character is printed, and, when the
push bar reverts to its unselected position, it
returns the axial linkage and typewheel to their
home positions. If the No. 2 push baris selected,
the No. 2 character is printed, and if both push
barsare selected, the No. 3 character is printed.
The cylindrical rack has no lead, and the shaft
can thus be rotated while being moved axially.

d. With each cycle of
the function clutch, an oscillating drive link
transfers from the rocker bail an unselected
motion to an oscillating drive bail (Figures
4-15 and 4-16). This movement is passed by
toggle links to the oscillating bail and the sec-
tor pivot. The effect of this action isto introduce
a separate motion tothe sector, tending to cause
it to pivot about the teeth on the output rack.
During the fore part of the function cycle, if no
axial push bar is selected, the end of the sector
is moved forward slightly and positions the No.
0 character for printing. At the end of any cy-
cle, the sector retracts the typewheel slightly, so
that the last printed character is visible. Con-
current with the above operation, a ribbon os-
cillating lever is made to pivot about its left
end, and with each cycle project and retract the
ribbon guide, which would obstruct the view of
the character (Figure 4-16).

4, CORRECTION (See Fig-
ure 4-14 and 4-15).

a. After the typewheel
has been positioned by the axialand rotary posi-
tioning mechanisms, the selected character is
more accurately aligned for printing by the cor-
recting mechanism, which compensates for any
play and backlash in the positioning linkages.
Each function cycle, the rocker bail transfers
motion through a correctingdrive link to a cor-
recting clamp and shaft (Figure 4-15). The shaft
pivots a rotary correcting lever (Figure 4-14),
which is equipped with an indention that engages
a tooth in a typewheel rack. There is a tooth in
the rack for each row of characters (16 in all),
and they are so correlated with the typewheel
that when a tooth is engaged by the corrector,
its row is accurately aligned with the print ham-
mer. Axial correction, which is accomplished
simultaneously, is similar to rotary correction.

4-20
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The drive link rotates an axial correcting plate
counterclockwise (as viewed from the top), and
a roller mounted on the plate engages a notch in
the axial sector (Figure 4-15). Thus, the type-
wheelis accuratelyaligned in both fields of mo-
tion just before printing takes place. During the
latter part of the function cycle, a correcting
drive link spring returns the correcting mechan-
ism to its home position.

b. Since the rocker bail
is the source of motion for both the push bars
and the positioning mechanisms, corrections
must take place at a point near enough to the
extreme travel of the bail that it does not inter-
fere with the movement of the typewheelrack or
axial sector. In addition, because the rocker
bail controls the tripping of the print hammer,
which occurs very late in the bail's stroke, it
becomes necessary to utilize the time between
the tripping of the hammer and its striking the
paper to accomplish correction. The delay-in
actuating the correcting mechanism is effected
by allowing a drive stud on the rocker bail to
slide in an elongated slot in the correcting drive
link during the early part of the cycle.

5. LETTERS-FIGURES
SHIFT (See Figures 4-14 and 4-18). The pur-
pose of the letters-figures shift is to rotate the
typewheel from the home position in one section
to that of the other section (Figure 4-19). It is
accomplished througha function box mechanism,
which is made up of a number of parts assem-
blies mounted on two plates located at the upper
rear of the typing reperforator (Figure 4-18).

a. When the unit is in
the letters condition, as shown in Figures 4-14
and 4-18, and the figures code combination (1M,
2M, 3S, 4M, 5M) is received, the transfer mech-
anism sets up the figures arrangement in the
bell cranks during the keyboard input cycle.
Then, as the rocker bail moves from its home
position during the first part of the function cy-
cle, a lifter roller under spring pressure fol-
lows a camming surface on the rear arm of the
bail (Figure 4-18), and the lifter allows letters
and figures function blades to move down and,
by means of tines on their lower surface, feel
for an opening in the slotted upper arms of the
bell cranks.

b. The slot arrangement
of the No. 1, 2, 4, and 5 bell cranks are identical
and permit the entry of both function blades,
when all are selected. However, on receipt of
the figures code combination, the No. 3 bell
crank permits entry of the figures blade, while
blocking theletters blade. In moving all the way
down, the figures blade encounters a projection
of a figures arm assembly, and causes the arm
assemblies to shift from their letters to figures
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position. A yield arm extension attached to the
figures armassemblypivots a figures extension
arm away from the letters-figures bell crank.
A letters extension arm, under spring tension,
rotates the bell crank clockwise (Figure 4-18),
and the bell crank lifts the letters and figures
push bars. As the bail reaches its extreme
position, the lifter is cammed up and raises the
function blades.

€. While theletters-fig-
ures bell crank is being positioned by the func-
tion box, the No. 1, 2, and 4 push bars are
selected, the typewheel is moved two rows
clockwise and three characters forward, and
the figures symbol is printed. On its re-
turn stroke, the rocker bail operating blade en-
counters a shoulder on the figures push bar
(which was lifted as described above) and moves
the bar to the right, as viewed from the front in
Figures 4-14 and 4-20. The common pinion
moves the letters push bar to the left, and the
left front eccentric shifts from its up to down
position. Since the typewheel has been dis-
placed two rows clockwise during the first part
of the cycle, it is rotated six more rows to the
figures home position (sce Paragraph 4-3b(8)
(b)2.,e.). As the bail returns to its home posi-
tion duringthe last half of the cycle, a lock lever
toggle linkage (Figure 4-18) prevents the lifter
roller from following its camming surface, and
the lifter holds the function blades up, so they
do not drop into the bell crarks. As the bail
nears its home position, a trip post riding on
the oscillating drive link strikes a lock release
arm, buckling the toggle linkage and permitting
the lifter roller to again fall on the bail cam-
ming surface.

d. In a manner similar
to that described above, when the letters code
combination (1M, 2M, 3M, 4M, 5M) is received,
the function box causes the letters-figures bell
crank to lower the letters and figures push bars.
The typewheel is rotated two rows counterclock-
wise during the first part of the cycle, and six
more rows to the letters home position during
the first part of the cycle, and the letters push
bar is moved to the right. The preliminary
two-row rotation of the typewheel, whichis made
possible by selecting the No. 5 push bar on spac-
ing rather than marking, provides less throw
and smoother operation than would be possible
if the complete eight-row displacement were
made during the latter part of the cycle. Each
operation, the lifter permits the function blades
to move down and feel for an opering, but, ex-
cept for the shift operations, they are blocked
by slotted arms of the bell crarks.

(c) PRINTING (See Figure 4-16)

1. After the typewheel has
been positioned and corrected, the printing
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mechanism supplies the impact which drives
the paper and ribbon against the selected char-
acter. It accomplished this operation by means
of a print hammer, which is mounted on a shaft
supported by a bracket attached to the type-
wheel bearing housing. In its unoperated con-
dition, as illustrated in Figure 4-16, the hammer
is held against an accelerator by a relatively
weak spring. The accelerator is mounted on
the hammer shaft, and is retained by a printing
latch in its upper position, against the tension
of a relatively strong spring.

2. The rocker bail, during
the fore part of the function cycle, moves a
printing drive link to the right (as viewed from
therear in Figure 4-16) and causes a pivot arm
to rotate clockwise. The arm lowers a triplink,
which slides in an elongated slot. Near the end
of the rocker bail's travel, the trip link pivots
the latch, which releases the accelerator. Un-
der the spring tension, the accelerator snaps
down and impels the hammer upward. The face
of the hammer drives the tape and inked ribbon
upagainst the typewheeland imprints the select-
ed character on the tape. The accelerator does
not follow the hammer through the complete
printing stroke. Near the end of its travel, the
accelerator encounters a projection on a latch
bracket, and inertia carries the hammer the
rest of the way. As the rocker bail returns to
its home position, it causes the trip link to
move up, release the latch, and return the ac-
celerator to its latched position.

(d) RIBBON FEEDING (See Fig-
ure 4-17)

1. The characters are typed
in ink supplied by an inked ribbon, which is held
between the tape and the typewheel by a guide
and advanced by the ribbon feed mechanism
(Figure 4-17). The path of the ribbon is down
to the left off the top of a right spool, under a
right roller, to the left through pins on a re-
versing arm, through the guide, up through pins
on a front reversing arm, over a left roller and
down to the right on the bottom of a left spool.

2. Each function cycle, as
the rocker bail nears the end of its left travel,
a roller mounted on its forward arm pivots a
drive arm clockwise. The drive arm lifts a feed
pawl, which advances the ribbon by rotating a
ratchet and ribbon spool one tooth. A retaining
pawl, under spring tension, detents the ratchet,
while the feed pawl, during the latter part of the
function cycle, is lowered so as to engage the
next tooth. Each operation, the ribbon is ad-
vanced in this manner until the ribbon feed
mechanism is reversed.

3. Whenaspoolis almost de-

pleted, an eyelet in the ribbon encounters pins
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on a reversing arm. The stress applied through
the ribbon as it is rolled on the other spool
pivots thearm. As the pawl assembly is lowered
at the end of the next operation, an extension
strikes the reversingarm, and the pawl is shifted
to the other ratchet. The pawl's rounded lower
extension pivots a reversing lever, which shifts
the retaining pawl, so that it engages the op-
posite direction until again reversed.

c. LAXD7 GCR LAXD8 PIVOTED TRANS-
MITTER DISTRIBUTOR (Figures 1-9 and 1-10)

(1) GENERAL

(a) The LAXDT or LAXDS8 two-
shaft pivoted head transmitter distributorisused
in Reperforator Transmitter Sets, and is mount-
ed on the LRXB17 or LRXB27 base with its as-
sociated LPR34BWA lyping reperforator. The
unit is designed to sense code combinations,
perforated inatape or received from an external
multi-wire input, and convert them into electri-
cal code pulses for distribution over a signal
circuit. Provision is made for either single wire
or multiple wire output. The pivoted reading
head is capable of either reading loose tape, or
climbing up taut tape to read the last character
perforated by the LPR34BWA. All electrical
wiring terminates in a 32 point female connector
supplied with the unit.

(b) In the following description of
the sequence of operations of the LAXD7 or
LAXDS8, the equipment is assumed to be opera-
ting under normal conditions as follows:

1. Tape inserted in the tape
lid and tape lid closed.

2. Sensingclutchtrip magnet
circuit connected in series with the #2 auxiliary
distributor contact.

3. Distributor clutch trip
magnet operated by an external stepping pulse.

4. Storing switch contacts
distributor contacts connected in series with
the signal line.

5. Transmitter - distributor
in idle line condition with pivoted sensing head
against the punch block.

(2) GEARING - The distributor shaft
assembly mounts two gears; the rear gear
meshes with the intermediate gear train on the
base and is driven from a motor. The clutch
drum gear, through an idler gear, drives the
sensing clutch drum gear to rotate the sensing
and the distributor shafts at the same speed.
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(3) SUMMARY OF OPERATION

(a) Tape feeds from the reper-
forator, moving the pivoted sensing head away
from the punch block. This actuates the last
character switch and prepares the circuit for
normal transmission. The subsequent stepping
pulse then trips the distributor clutch trip
magnet causing rotation of the distributor cam
sleeve which in turn initiates the reader cycle.

(b) The sensing cam rotates to
advance the tape, strip the previous stored char-
acter, sense the code perforations in the tape,
and store the sensed character in the storing
switch for subsequent transmission upon receipt
of another stepping pulse.

(c) The steppingpulse initiatesthe
distributor cycle. The distributor shaft rotates
to actuate the distributor contacts and distribute
a pattern of code pulses over the signal line
which correspond tothe code combination stored
in the storing switch, i.e., the previously sensed
character.

(d) In continuous transmission,
the distributor cam will have started its next
cycle controllingthe actions of the sensingcam.
These actions will continue until the distributor
clutch trip magnet circuit is interrupted by the
last character switch.

(4) DISTRIBUTOR SHAFT

(a) CLUTCH TRIP (Figure 4-21) -
As the distributor clutch trip magnet is ener-
gized, its armature and armature extension bail
are attracted to the magnet core, releasing the
latching extension of the lower trip lever. The
lower trip lever and the upper trip lever pivot
on their shaft and the upper trip lever releases
the clutch shoe lever from the stop lug on the
clutch cam disk.

(b) CLUTCH ENGAGEMENT (Fig-
ure 4-12) - See Paragraph 4-3b.(6)(c).

(¢) CLUTCH RESET (Figure 4-21)

1. As the distributor cam
sleeve starts its rotation, the reset extension of
the lower triplever rides to the peak of its cam
to place the upper trip lever in the path of the
clutch shoe lever.

2. Should the magnet remain
energized, the armature will remain attracted
to the magnet core and the armature extension
bail will be prevented from latching the lower
triplever. Then, as the cam continues to rotate,
the reset extension of the lower trip lever will
ride to the low part of its cam and permit the
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Figure 4-21. Clutch Trip Mechanism

upper trip lever to pivot out of the path of the
clutch shoe lever. The cam will continue to ro-
tate, until the tripmagnetis nolonger energized.

3. Whenthe clutch tripmag-
net circuit is interrupted, the armature and
armature extension bail will be released. Then,
as the reset extension of the lower trip lever
rides to the high part of its cam, the latching

ORIGINAL

extension will be latched by the armature ex-
tension bail to hold the upper trip lever in the
path of the clutch shoelever. As the clutch shoe
lever strikes the upper trip lever, the inertia of
the clutch will cause it to rotate a slight addi-
tional amount and permit the clutch latch lever
to fall into the notch in the cam disk. In this
position, the clutch shoe lever is held in proxi-
mity to the stop lug on the clutch cam disk.
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(d) CLUTCH DISENGAGEMENT
(Figure 4-11) - See Paragraph 4-3b.(6)(b).

(e) DISTRIBUTOR CONTACTS -
The contacts of the storing switchassembly will
have been arranged in conformance with the
code combination of the last character sensed
by the sensing mechanism. Then, as the distri-
butor cam sleeve continues its rotation, the cam
follower levers will be actuated by their cams to
open and close the distributor contactsfor meas-
ured intervals of time. Operation of the distri-
butor contacts (in series with the storing switch
contacts) will generate a signal pattern corres-

AUXILIARY
“C" CONTACT

Figure 4-22.
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pondingtothe code combination of the previously
sensed character.

(f) AUXILIARY CONTACTS (Fig-
ure 4-22) - The distributor cam actuates the
following auxiliary contacts through action of
cam follower levers. The contacts are operated
for each cycle of the sensing cam as follows:

1. An auxiliary #1 contact
closes at 350 degrees and opens at 40 degrees.

2. An auxiliary #2 contact
closes at 72 degrees and opens at 138 degrees.

DISTRIBUTOR BLOCK

DISTRIBUTOR CONTACTS

DISTRIBUTOR
CAM SLEEVE

CAM FOLLOWER LEVERS

Distributor Mechanism
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Figure 4-23. Pivoted Sensing Head

(5) PIVOTED SENSING MECHANISM
(a) SENSING CLUTCH TRIP

1. LAST CHARACTER
SWITCH (Figure 4-23) - As tape feeds from the
reperforator, it moves the pivoted sensing head
away from the punch block. An extension on the
yoke actuates the last character switch contacts,
and prepares the circuit for normal transmis-
sion. The stepping pulse causes the distributor
shaft to rotate which closes the sensing clutch
trip contacts and initiates the reader cycle.

2. CLUTCH TRIP ACTION
(Figure 4-21) - As the sensing clutch trip mag-
netis energized, its armature and armature ex-
tension bail are attracted to the magnet core,
thus releasingthelatchingextension of the lower

ORIGINAL

trip lever. The lower trip lever and the upper
trip lever pivot on their shaft and the upper trip
lever releases the clutch shoe lever from the
stop lug on the clutch cam disk.

(b) CLUTCHENGAGEMENT (Fig-
ure 4-12) - See Paragraph 4-3b.(6)(c).

(¢) CLUTCH RESET (Figure 4-21)

1. As the sensing cam sleeve
starts its rotation, the reset extension of the
lower trip lever rides to the peak of its cam to
place the upper trip lever in the path of the
clutch shoe lever.

2. Should the magnet remain

energized, the armature will remain attracted
to the magnet core and the armature extension
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CAM SLEEVE

FEED WHEEL

FEED PAWL

Figure 4-24. Tape Feed Mechanism

bail will be prevented from latching the lower
trip lever. Then, as the cam continues to ro-
tate, the reset extension of the lower trip lever
will ride to the lower partof its cam and permit
the upper trip lever to pivot out of the path of
the clutch shoe lever. The cam will continue to
rotate thus until the trip magnet is no longer
energized.

3. When the clutch tripmag-
net circuit is interrupted, the armature and
armature extension bail will be released. Then,
as the reset extension of the lower trip lever
rides to the high part of its cam, the latching
extension will be latched by the armature ex-
tension bail to hold the upper trip lever in the
path of the clutch shoe lever. As the clutch shoe
lever strikes the upper trip lever, the inertia
of the clutch will cause it to rotate a slight ad-
ditional amount and permit the clutch latch lever
to fall into the notch in the cam disk. In this
position the clutch shoe is held in proximity to
the stop lug on the clutch cam disk.

(d) CLUTCH DISENGAGEMENT -
See Paragraph 4-3b.(6)(b)

() TAPE FEED (Figure 4-24) -

As the sensing cam sleeve rotates, a roller on
the feed lever rides to the high part of its cam,
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moving the feed pawl down. The feed pawl in its
lowest position engages the next tooth on the
feed ratchet. (The check pawl rests in the hol-
low between two of the feed ratchet teethduring
the downwardstroke of the feed pawl holding the
ratchet in position.) As the sensing cam con-
tinues to rotate, the feed lever roller rides to
the low of its cam through spring action, which
allows the feed pawl to move upward one tooth
on the ratchet. The upward position of the feed
pawl is governed by abent ear on the yoke which
wedges the feedpawl between the ratchet and the
bent ear.

(f) TAPE SENSING (Figure 4-
25) - At the start of the sensing cam sleeve ro-
tation, the sensing pins are in their downward
position, withdrawn from the tape, and the stor-
ing switch contacts are arranged in accordance
withthe code combination of the previous sensed
character.

1. PUSHER BAIL (Figure
4-26) - As the pusher bail roller rides to the
peak of its cam, it moves the pusher levers to
the right, stripping any previously selected
pusherlevers from the shoulders of their sens-
ing pins. Then, as the pusher bail roller rides
to the indent of its own cam, the pusher bail is
withdrawn from the pusher levers to permit the
levers to rest against their sensing pins.

ORIGINAL
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SENSING PIN

Figure 4-25. Tape Sensing

2. SENSING BAIL (Figure
4-27) - The sensing bail rollers move into the
indent of their cams and the right end of the sens-
ing bail rises to permit the sensing pins to rise
and sense the code perforations in the tape. If
the code level sensed by a pin is not perforated,
travel of the pin is blocked by the tape and the
pusher lever remains to the right of its sensing
pin. If the code level is perforated, the pin is
free to rise through the perforation sufficiently
to permit the top of the pusher lever to drop
under the shoulder of the sensing pin. Further
rotation of the sensingcam sleeve will move the
sensing bail rollers to the peak of their cams

ORIGINAL

and start the right end of the sensing bail, the
sensing pins and the selected pusher levers
moving downward.

3. LATCH BAIL (Figure 4-
28) - As the latch bail roller rides to the peak
of its cam, the lower end of the latch bail will
be moved to the left to actuate the latch levers,
The lower end of the latch levers are moved to
the right to release any previously latched
slides and the slides will start to rise under the
tension of their springs. If its pusher lever has
not been selected, the slide is free to rise to its
unoperated position. If its pusher lever has been
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Figure 4-26.

selected, and moved downward by the sensing
bail, the pusher lever will hold the slide down.
Then, as the latch bail roller rides to the indent
of its cam, the lower end of the latch bail will
move to the right, permitting the latch levers
to latch the slides in their operated position.

4. STORING SWITCH (Fig-
ure 4-29) -~ In its unoperated or upward posi-
tion, the slide holds the contact lever upward
and the contact open. In its downward position,
the slide permits the contact lever to move down-
ward and close the contact. Thus, the code
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SENSING PIN

TRANSFER LEVER

SHOULDER ON
SENSING PIN

Pusher Bail

combination of the sensed character is stored
in an arrangement of the storing switch con-
tacts, and, on the next cycle of the distributor
cam sleeve, will be transmitted sequentially
over the signal circuit.

(g) AUXILIARY CONTACTS (Fig-
ure 4-30) - The sensing cam actuates the fol-
lowing auxiliary contacts through the action of
the auxiliary lever, the pusher levers, contact
lever slides, and contact lever extensions on the
storing switch. The contacts are operated for
each cycle of the sensing cam as follows:

ORIGINAL
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- SENSING PIN

Figure 4-27. 3Sensing Bail

1. An auxiliary "A" contact
closes at 232 degrees and opens at 294 degrees.

2. An auxiliary "B" contact
closes at 340 degrees and opens at 240 degrees.

(6) STOP MECHANISMS
(a) TAPE-OUT PIN (Figure 4-23)

1. Stopping theactionoccurs
when the tape out (6th) pin senses thatthereis no
tape in the reader head and the sixth pin rises
through action of its spring to its fully extended
position. The sensing pin through its pusher
closes its contact which then remains latched.

CHANGE 1

2. Depending upon customer
requirements the tape out contact may either (1)
operate a warning device or (2) through a relay
open the sensing clutch trip magnet circuit, (3)
or both. If the latter (2) or (3) were chosen, the
clutch trip magnet would no longer be energized,
the armature releases permitting the armature
extension to pivot out of its position of blocking
the clutch trip leverlatch. The clutch trip lever
latches the clutch trip bail. The clutch bail in
being latched permits the clutch trip lever to
block the stop lug on the clutch. The inertia
causes it torotate far enoughafter being blocked
to fall into the notch on the clutch cam disk.
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3. Because of the latching of
the tape out contact’it will be necessary uponre-
sumption of operation to sense tape at least one
time in order to open the contacts. If arelay has
been used for stopping the unit it will be neces-
sary to provide a manual reset.

4. Similarly stopping the unit
can be completed through the last character
switch. Whentape stops feeding from the punch,
the pivoted head climbs up the tape and after
reading the last character, an extension on the
yoke actuates the last character switch, opening
the sensing clutch trip magnet circuit if it is
wired in series.

SENSING

9

SENSING BAIL
ROLLER

(CLECCCCCC (P

2718B

Figure 4-28.
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(o) LAST CHARACTER CON-
TACT (Figure 4-23) - Stopping the unit can also
be accomplished through the last character con-
tact. When tape stops feeding from the punch,
the pivoted head climbs up the tape and after
reading the last character, an extension on the
yoke actuatesthe last character switch, by open-
ing the switch contacts and stopping normal
transmission.

d. LRXB17 OR LRXB27 BASE (Figures
1-11 and 404)

(1) GENERAL - The LRXB170r LRXB

27 Base, as part of the Reperforator Transmit-
LATCH BAIL
ROLLER

SENSING PIN

TRANSFER LEVER

<—— CONTACT LEVER SLIDE

Latch Bail

CHANGE 1
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BLOCK

EXTENSION

CONTACT

Figure 4-29.

ter set, is mounted on the LTHS205BZ Tape
Handling Stand. Two locating pins are provided
to position the base on the stand, and three cap-
tive screws to secure it. The base provides
mounting facilities, motor driven power, and
electrical facilities for the LPR34BWA or LPR
34BRP Typing Reperforator and LAXD7 or
LAXD8 Pivoted Transmitter Distributor units.
A power take-off for the tape winder mechanism
on the LTHS205BZ, and a gear shift mechanism
to select the operating speed of the LPR34BWA
or LPR34BRP are also provided. Recessed
handles, cast as an integral part of the base,
are located at the sides to lift the unit from the

CHANGE 2

CONTACT LEVER

Par. 4-3.d.(2)

Storing Switch

tape handling stand (see Figure 1-6). Legs are
provided on the base to facilitate maintenance.
Gear covers, to protect personnel and to contain
oil splatter, mount on the top surface of the base
above the gear bracket assemblies.

(2) ELECTRICAL FACILITIES - Two
32 point plugs for signal and control wiring, a
3 point power plug, and a motor ""on-off' switch
are mounted on an electrical mounting plate lo-
cated on top of the base to the right. A terminal
board is mounted under the base, and provides
connection facilities for the motor wiring. All
signal leads are shielded, and all shielding is
insulated from the equipment frame.
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STORING
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CONTACT LEVER
SLIDE

Figure 4-30. Auxiliary Contacts

(3) MOTOR MOUNTING AND GEAR-
ING - The LMU1l motor unit mounts on four
posts protruding from the lower surface of the
base. Power is transmitted through a pinion
and idler to the tape winder drive mechanism.
The idler gear is located outside of the tape
winder drive casting, its shaft supported by two
ball bearings. On the same shaft, within the
casting, is a worm gear which transmits power
to a worm wheel on a ball bearing cross shaft
(alsowithin the casting). This cross shaftdrives
the tape winder drive pulley at 270 RPM. The
idler and cross shafts rotate at 1200 RPM. The
main cross shaft extends parallel to the idler
shaft and is supported by two ball bearings, one
in each gear bracket casting.

(4) GEAR SHIFT MECHANISM - Lo-
cated on the cross shaftand within the gear shift
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casting is the gear shift driving cluster. Above
and within the casting is the mating cluster of
the driven gears. There are two gears in the
cluster to provide for 45.5 and 75.0 Baud opera-
tion. Shiftingof gears is accomplished by means
of an arm extending over the upper cluster. On
the arm is mounted a roller that rides between
the gears. The arm is pivoted about a vertical
pin and is located in one of the speed positions
by means of a spring biased pin at the opposite
end. The pin seats itself in one of three holes in
a locating plate. Power for the reperforator is
taken off the endof the upper gear cluster shaft.
The difference between sending and receiving
speeds is accomplished at this point. The speed
is reduced from 3600 RPM at the motor to
693.8775 or 420.9524 RPM at the reperforator
(75.0 or 45.5 Baud). The LRXBI17 utilizes a
gear shift for the reperforator only; the trans-
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Figure 4-31. Model 28 Reperforator Transmitter (Bins Open)

mitter-distributor is driven directly from the
cross shaft through right angle gearing at 75.0
Baud. The LRXB27is similarto LRXB17 except
it includes a gear shift mechanism (45.5, 50, 75
Baud 7. 00 unit code) input and output.

(5) CHAD AND TAPE CHUTES

(a) A chad chute, located left of
center near the front edge of the base, is pro-
vided to direct chad from the reperforator into
a chad bin mounted on the intermediate tape
storage bin (Figures 1-11 and 1-6). The chad
chute mates with the chad chute mounted on the
reperforator punch block (Figure 4-4), and the
chad chute mounted on the tape storage bin (Fig-
ure 4-31) when the bin is locked in position on
the stand.

CHANGE 1

(b) A tape chute, located directly
behind the chad chute, directs perforated tape
from the reperforator into the intermediate tape
storage bin, and out of the bin to the pivoted
transmitter distributor.

e. LMU11l SYNCHRONOUS MOTOR UNIT

(1) GENERAL - The LMU11 Synchro-
nous Motor Unit (Figure 1-12) is for use with
single phase, 115volt (plusor minus 10per cent)
alternating current, at a frequency of 60 cycles
per second (plus or minus 0. 75 per cent). The
LMU11 is a 1/12 horsepower, 3600 RPM, two
pole, wound stator ball bearing motor with a
squirrel cage type rotor. The stator has two
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windings, a main operating winding and an auxil-
iary starting winding. The auxiliary winding is
wired in series with a 170 mfd electrolytic
capacitor and a current operated motor starting
relay. Normal starting currentis 12.0 amperes,
running current 2.7 amperes, and rated torque
23.4 ounce inches. The motor mounts below the
LRXB17 or LRXB27 bhase on four posts pro-
truding from the lower surface (see Paragraph
4-3.d. (3) and Figure 4-4).

(2) OPERATION

(a) The initial starting current
causes the relay to pull up, and its contacts to
close the auxiliary winding circuit. Asthe rotor
gains speed, the current flowing through the
motor, and through the relay coil, decreases.
When apredetermined current value is reached,
the relay armature is released, the relay con-
tacts are opened, and the auxiliary winding cir-
cuit is disconnected from the line. The rotor
continuesto accelerate until it reaches synchro-
nous speed (3600 RPM). The motor is wired in
such a manner that the rotor revolves counter-
clockwise when viewed from the fan end.

(b) The startingrelay and capaci-
tor, together with a thermal cut-out switch, are
mounted in a compartment above the motor. The
thermal cut-out switch is in series with both
the main and the auxiliary motor windings. If
excessive current is drawn by the motor for
any reason, the thermal cut-out switch will open
the circuit preventing overheating and possible
damage to the motor. The switch may be man-
ually reset, if tripped, by depressing the red
button which projects upward through the com-
partment mounting plate. Allow the motor to
cool at least 5 minutes before manually de-
pressing the red button.

(¢) There are two fans located
within the motor housing, one at each end of the
rotor. These draw cooling air through the slots
in the end bells and exhaust it through the slots
in the motor housing. The end bells have rub-
ber vibration mounts by means of which the
motor sets in the ends of its mounting bracket.
The rubber mounts are held in the bracket by
mounting straps. The motor shaft has a tapped
hole for use in fastening the intermediate shaft
driving helical gear. All end play is taken up by
a conical shaped spring, which bears against the
outer race of one of the ball bearings.

f. LTHS205BZ TAPE HANDLING STAND
(1) GENERAL
(a) The functionofthe LTHS205BZ

Tape Handling Stand (Figure 1-13) is to provide
mounting facilities for the LRXB17 or LRXB27
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Base, tape supply and storage facilities, pro-
vision for collection of chad from fully perfora-
ted tape, and a tapewinder for transmitted tape.
Thisunit - together with thé previous