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AN NOMENCLATURE TO TELETYPE CODES
&
[y 5 =
BE | By B
S5 |BE |48
3 2] o e 0= oy
£, |%8s|sEz|zi
~ -
AN NOMENCLATURE @ 9 Efia <Ry A
B 5 | 55w | SR
B O SR DR | R
O | HMEE
& FRE | ERE | GREE
=1 S 2.3
E " D-nl:tf [aPgc)
g& |@F [BF
=&
a2
(=]
CABINET, ELECTRICAL EQUIPMENT CY-3249/UG | LBAC229BR X
CABINET, ELECTRICAL EQUIPMENT | CY-3250/UG LBAC230BR T X
CABINET, ELECTRICAL EQUIPMENT | CY-3251/UG LBAC231BR X
DISTRIBUTOR- TRANSMITTER,
TELETYPEWRITER TT-334/UG LBXD 9 X
BASE UNIT, TELETYPEWRITER MT-2600/UG | LMXB200BR X
BASE UNIT, TELETYPEWRITER MT-2594/UG | LMRB204BZ
MOTOR, ALTERNATING CURRENT PD-67/U LMU12 X X X
REELING MACHINE, TAPE,
MOTOR DRIVEN RL-216/UG TW15 X
REPERFORATOR, TELETYPEWRITER | TT-315/UG LPR35BWA X
REPERFORATOR, TELETYPEWRITER | TT-317/UG LPR37BWA X
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CROSS REFERENCE
TELETYPE CODES TO AN/FGC-59 TORN TAPE SYSTEM
(7.42 UNIT CODE)

AN/FGC-59
TORN TAPE SYSTEM
MODEL 28 MODEL 28
UNIVERSAL TORN |[AUXILIARY
TAPE SYSTEM GROUP
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CABINET LBAC 229BR X
CABINET LBAC 230BR X
CABINET LBAC 231BR X
CABINET LBAC 232BR X
TRANSMITTER DISTRIBUTOR LBXD 9 X
BASE, TRANSMITTER DISTRIBUTOR LMXB 200BR X X
MOTOR, SYNCHRONOUS LMU 12 X X X X
TYPING REPERFORATOR LPR 35BWA X
TYPING REPERFORATOR LPR 37BWA X X
BASE MULTIPLE REPERFORATOR LMRB 204BZ X X X
TAPE WINDER, MULTIPLE TW 15 X X
RELAY, LINE 33 RY X X X
END ENCLOSURES 161999BR X X X X
WORDS TYPING
GEAR SET NO.| PER TRANBS‘:’SIE TER | REPERFORATOR
MINUTE BASE
161530 60 LMRB 204BZ X X X
161536 100 LMRB 204BZ X X X
162035 60 LMXB 200BR X X
162041 100 LMXB 200BR X X
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RECEIVING GROUP

TRANSMITTER GROUP

MONITOR GrROUP

Figure 1-1. Model 28 Universal Torn Tape System (With Fully Perforated Tape Output)
1-0
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SECTION 1
DESCRIPTION
1-1. INTRODUCTION (1) Model 28 Transmitter Group.
a. This manual consists of two volumes
containing all necessary information for the in- (2) Model 28 Typing Reperforator
stallation, operation, and maintenance of the fol- Monitor Group.

lowing equipment groups in the Teletype Model

98 Universal Torn-Tape System (Figure 1-1,

with fully perforated tape; and Figure 1-2, with (3) Model 28 Typing Reperforator Re-
chadless tape): ceiving Group.

TABLE 1-1. MODEL 28 EQUIPMENT FOR UNIVERSAL TORN TAPE SYSTEM
AND AUXILIARY GROUP

MODEL 28 MODEL 28
UNIVERSAL TORN || AUXILIARY
TAPE SYSTEM GROUP
2o u o g o~
o, |Sall EE
o7
= |22 |£8|| 2@
o Of =
Ex S ESI 41
DESCRIPTION TEgng)ggE =C |BE | & 2 E B
20 | BE & =
é 3> g = o !
B |29 |28 g3
g5 | a4 B 8
[ & S &
gl = (O]
& B
Cabinet LBAC229BR X
Cabinet LBAC230BR X
Cabinet LBAC231BR X
Cabinet LBAC232BR X
Transmitter Distributor LBXD9 (7.42 UNIT CODE) X X
Transmitter Distributor LBXD18 (7.00 UNIT CODE)| X
Transmitter Distributor LBXD21 (7.50 UNIT CODE)| X
Base, Transmitter Distributor LMXB200BR X X
Base, Transmitter Distributor LMXB204BR X
Motor, Synchronous LMU12 X X X
Motor, Governed AC LMU14 X X X
Typing Reperforator LPR35BWA X
Typing Reperforator LPR3TBWA X X
Typing Reperforator LPR45AWA X X
Base, Multiple Reperforator LMRB201BZ X X
Base, Multiple Reperforator LMRB203BZ X X
Base, Multiple Reperforator LMRB204BZ X X X
Base, Multiple Reperforator LMRB205BZ X X
Tape Winder, Multiple TW15 X X
Relay, Line 33RY X X X
End Enclosures 161999BR X X X X
Power Factor, Mod. Kit,(LMRB201) | 173484 X X

NOTE
FOR APPLICABLE GEAR SETS REFER
TO

TABLE 1-2.
ORIGINAL 1-1



Par. 1-1.b.

b. The Model 28 Monitor Transmitter
Group (an auxiliary group) is also included in
this manual, A group combination of the Moni-
tor Transmitter Group with the Universal Torn-
Tape System is shown in Figure 1-3,

€. The manualis dividedinto two volumes,
Volume 1 and Volume 2. Volume 1 includes six
sections as follows:

(1) Section 1, DESCRIPTION, presents
a brief physical and functional description of the
equipment,

(2) Section 2, INSTALLATION, con-
tains installation instructions.

(3) Section3, OPERATOR'S SECTION,
contains information for proper equipment op-
eration.

TABLE 1-2. GEAR SETS FOR MODEL 28 UNIVERSAL TORN TAPE SYSTEM AND
AUXILIARY GROUP

MODEL 28 MODEL 28
UNIVERSAL TORN||AUXILIARY
TAPE SYSTEM GROUP
& |8 8 g
& | B 283
By = B o
~ é:’ éO = m
GEAR SET SPEED TELETYPE CODE B |82 oK = 3
NO, NUMBERS FOR Eg RGN 2 3
MULTIPLE BASES So| My |60 2 B
LE| Mo |G =N
Z0| RE (B2 -
= 0Z | ol nOd [
“ |38zl E3
WORDS TRANSMITTER| ___TYPING : E & g &
UNIT| PER _|BAUDS| DISTRIBUTOR |REPERFORATOR £ =
CODE|MINUTE BASE BASE
162035| 7.42 60 LMXB200 X X
172767 7.42 60 LMXB204 X
178369] 7.00 | 65 LMXB204 X
162038] 7.42 | 75 LMXB200 X
162041[ 7.42 | 100 LMXB200 X X
172773 7.42 | 100 LMXB204 X
178366] 7.00 | 106 LMXB204 X
178821] 7.50 455 LMXB204 X
173592] 7.00 45.5 LMXB200 X
179212] 7.00 50. LMXB200 X
178824] 7.50 50, LMXB204 X
173589] 7.00 75, LMXB200 X
172773 7.50 75, LMXB204 X
161530] 7.42 | 60 LMRB204 X | X X
161680] 7.42 60 LMRB201 X | x
161533] 7.42 | 75 LMRB204 X | x
161536] 7.42 [ 100 LMRB204 X | x X
162217] 7.42 | 100 LMRB201 X | X
173584] 7.00 45.5 LMRB203 X | X
178804] 7.50 45.5 LMRB205 X [ x
164335/ 7.00 50. LMRB203 X | X
178801 7.50 50. LMRB205 X | X
178798 7.50 75. LMRB205 X
*164336 7.00 75. LMRB203 X | X

*GEAR SET IS PART OF MULTIPLE REPERFORATOR BASE (LMRB203)

1-2
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(4) Section4, PRINCIPLES OF OPER-
ATION, explains the principles of operation to
aid in performing maintenance and in trouble
shooting.

(5) Section 5, ADJUSTMENTS AND
LUBRICATION, contains adjustment and lubri-
cation information.

(8) Section 6, SERVICE AND REPAIR,
covers information relating to preventive main-
tenance, trouble shooting, disassembly and re-
assembly.

d. Volume 2 contains all associatedactual
and schematic wiring diagrams for the various
groups. e s : B

e. DParts ordering information and ex-
ploded views of major assemblies with replace-
able parts called out by part numbers will be
covered in "PARTS BULLETIN 1180B."

f. Tables1-1and 1-2 contain abreakdown
of components associated with each group.

TABLE 1-3. DIMENSIONS
MODEL 28 UNIVE

275B

Par. 1-1.h.(4)

g. Tablel-3 contains the approximate di-
mensions and weights of components associated
with each group.

h. Various combinations of typical equip-
ment groups are shown in the following figures:

(1) Two Typing Reperforator Monitor
Groups with Monitor Transmitter Group (Figure
1-4).

(2) Two Transmitting Groups and Two
Typing Reperforator Receiving Groups (Figure

1-5).

"(3) Monitor Transmitter Group and
Typing Reperforator Receiving Group (Figure
1-6).

(4) Two Typing Reperforator Monitor
Groups with Transmitter Distributor Rerun Cart
Group (Figure 1-7). For applicable Transmitter
Distributor refer tostandard Teletype Bulletins.

AND WEIGHTS (APPROXIMATE) OF COMPONENTS FOR THE
RSAL TORN TAPE SYSTEM AND AUXILIARY GROUP

COMPONENT HEIGHT WIDTH DEPTH WEIGHT
CABINET (TRANSMITTER) 5' 5-3/4" 25-1/4" 26-1/4" 365 lbs.
CABINET (MONITOR) 4 8-1/2" 25-1/4" 26-1/4" 270 1bs.
CABINET (RECEIVING) 4 g-1/2" 25-1/4" 26-1/4" 270 lbs.
CABINET (MONITOR-TRANSMITTER) 4 8-1/2" 25-1/4" 26-1/4" 315 lbs.
161999 (END ENCLOSURES) 3' 9-1/2" I 25-1/4" 50 lbs.
TRANSMITTER DISTRIBUTOR
FIXED HEAD-MULTI-CONTACT g 5-1/2" 8-1/2" 8 lbs.
MULTIPLE TRANSMITTER
DISTRIBUTOR BASE 7-1/2" 17-1/2" 15-1/2" 24 lbs.
MESSAGE IDENTIFICATION MODULE 2-3/4" 6-1/2" 13-3/4" 7 1bs.
MULTIPLE TYPING
REPERFORATOR BASE 9-1/2" o2 23" 27 lbs.
SYNCHRONOUS MOTOR 5-3/4" g-1/2" 4" 9 lbs.
AC GOVERNED MOTOR 5-3/4" 10-1/2" 4" 10 1bs.
TYPING REPERFORATOR 7-1/2" 6-1/2" g" 9 lbs.
TYPING REPERFORATOR WITH
TAPE FEED-OUT MECHANISM 7-1/2" 6-1/2" 9" 10 lbs.
TW15 13-1/2" 9-1/2" 170 19 lbs.
33RY 2-3/4" 2-3/4" 4" 11b.
ORIGINAL 1-3
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RECEIVING GROUP

TRANSMITTER GROUP

MONITOR GROUP

Figure 1-2. Model 28 Universal Torn Tape System (With Chadless Tape Output)

1-2. MODEL 28 UNIVERSAL TORN-TAPE SYS- €. Monitoring all outgoing transmission.
TEM (Figures 1-1 and 1-2) - The Model 28
Universal Torn-Tape System provides a means

of: 1-3. MODEL 28 TRANSMITTER GROUP (Figure
1-8)
a. Receiving telegraphic baudot codes and
converting them to perforated tape, a. GENERAL - The Model 28 Transmitter
Group provides facilities for the transmission
b. Transmission and automatic identifica - of messages from perforated tape to the out-
tion of transmitted tapes. going signal lines at predetermined and preset
1-4 ORIGINAL
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RECEIVING GROUP
TRANSMITTER GROUP

MONITOR TRANSMITTER GROUP

MONITOR GROUP

Figure 1-3. Model 28 Universal Torn Tape System With Monitor Transmitter Group

speeds. The message identification module pro~
vides the means of automatically identifying
each message transmitted from a single trans-
mitter distributor on a single channel, or from
two transmitter distributors operating in tan-
dem on a single channel.

b. The function of this module is to:

(1) Provide a means of automatically
dispatching 12 identifying codes (either neutral

ORIGINAL

or polar)and 3 sequential numbers for 999 mes-
sages transmitted from a transmitter distribu-
tor.

(2) Provide tandem transmission be-
tween transmitter distributors.

(3) Provide a means of deleting the
identifying code and number.

(4) Provide a means of stopping new

1-5
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e e L L i

MONITOR GROUP

MONITOR TRANSMITTER GROUP

MONITOR GROUP

Figure 1-4. Two Model 28
With Model 28

message tape transmission from the transmit-
ters and to provide message identification from
a remote location,

¢. The module is of an electromechanical
design and consists of the following:

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

1-6

Typing Reperforator Monitor Groups
Monitor Transmitter Group

(2) An electromechanical stepping
switch that shall be capable of storing a mini-
mum of 15 (five wire) baudot codes.

(3) Necessary relays, diodes, and
capacitors for providing tandem operation of two
transmitters and message identification dele-
tion.

(4) Necessary relays and circuitry for
line seizure and message identification from a
monitor cabinet.

ORIGINAL
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o
-------------

RECEIVING GROUPS

Figure 1-5. Two Model 28 Receiving Groups With Two Model 28 T

ORIGINAL

TRANSMITTER GROUPS

ransmitter Groups

1-1
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RECEIVING GROUP

MONITOR TRANSMITTER GROUP

Figure 1-6. Model 28 Monitor Transmitter Group With Model 28 Receiving Group

d. Insertion of atape in a transmitter dis-
tributor shall result in completing a flip-flop
circuit between a stepping switch, the transmit-
ter distributor's clutch magnet and auxiliary
contact. The stepping switch stores a five wire
baudot code and the distributor transmits the
code sequentially. An electromechanical coun-
ter is actuated and registers the number of
messages and stores the associated baudot code
on three code reading contact assemblies. These

1-8

stored number codes will also be transmitted
by the distributor. Upon completion of trans-
mitting the identifying code (LTR) ZCZC ABCDE
(FIG) 123 (LTR), the upper transmitter will be
permitted to read its message tape. A second
lower transmitter, wired in series with the same
carrier channel will be loaded with a message
tape while the above transmitter is operating.
Upon completion of the first transmitter opera-
tion, the second transmitter message tape will

ORIGINAL
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o Eal el

MONITOR GROUPS
' TRANSMITTER DISTRIBUTOR

RERUN CART GROUP

Figure 1-7. Two Model 28 Typing Reperforator Monitor Groups With
Model 28 Transmitter Distributor Rerun Cart Group

ORIGINAL 1-9
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automatically be preceded by an identifying code (2) The above procedure may be re-
(LTR) ZCZC ABCDE (FIG) 124 (LTR) and be versed.
transmitted. €. The transmitter group provides wiring

(1) The entire message identification and electrical control facilities to operate:

sequence can be omitted from the transmitted (1) Six single or three tandem trans-
text by operation of the message deletion switch. mitting channels.

Figure 1-8. Model 28 Transmitter Group
1-10 ORIGINAL



(2) Six message numbering and identi-
fication modules for six channel operation, or
three message numbering and identification
modules for three channel tandem operation.

(3) One 6.5 amperes, 438 volts DC

rectifier.

(4) Six amber LINE SEIZURE lamps
(ABNORMAL TRAFFIC).

(5) Six white OPEN-LINE indicating
lamps.

f. In addition, the Model 28 Transmitter
Group features the following:

(1) Six transmitter distributors that
accept chadless tape or fully perforated tape
(11/16" or 7/8" wide).

(2) Manually operated message iden-
tification deletion switches.

(3) Tape grid to hold message tapes.

(4) Capable of polar or neutral chan-
nel operation.

(5) Signal line dropping resistors and
potentiometers.

(6) Tape storage bin for ready, trans-
mitted tapes.

)
(8
(9)
(10)

AC power on-off switch and fuses.
AC convenience outlet.
Power factor correctors.

Channel identification card hold-
ers.

(11) Two multiple transmitter bases.

(12)
erned).

(13)

Two motors (synchronous or gov-

Six mechanical line shunts.

(14) Transmitter distributors that can
be seized by means of line jacks or remote fa-
cility control center after completion of mes-
sage.

(15) Prevention of accidental message
identification sequence transmission with no
tape in transmitters.

(16) Front, rear and top accessibility.

(17) Shielded AC power and signal
cables.

ORIGINAL
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(18) End enclosures for the cabinet.

g. The basic components of the group are
the two Multiple Transmitter Distributor Sets.
Each set consists of three transmitter distribu-
tors with tape deflectors, multiple transmitter
distributor base, synchronous Or governed
motor, and drive parts. When a governed type
motor is used, a speed indicator is necessary
for setting the motor to the correct speed. The
cabinet provides the necessary wiring andelec-
trical control facilities to operate the two Mul-
tiple Transmitter Distributor Sets.

1-4. MODEL 28 TYPING REPERFORATOR
MONITOR GROUP (Figure 1-9)

a. GENERAL - The Model 28 Typing Re-
perforator Monitor Group has a monitor reper-
forator assigned to each transmitting channel.
The reperforator records messages inthe form
of fully perforated code and feed holes with
characters printed on the tape between the feed
holes, or in the form of chadless code and feed
holes, with characters printed on the inner edge
of the tape. The tape from the reperforator is
wound by the tape winders from which a full reel
of tape canbe conveniently removed for storage.
A stud mounted on the inside portion of the left
door provides facilities for unwinding tape from
the reel for rerun purposes. The group pro-
vides wiring and electrical control facilities to
operate:

(1) Six single channels.

(2) Sixtyping reperforators (fully per-
forated or chadless tape output).

(3) Six line relays.
(4) Six signal line rerun jacks.
(5) SixgreenLOCAL SEIZURE lamps.

(6) Six amber REMOTE LINE SEI-
ZURE lamps.

(7) One red LOW TAPE alarm lamp.

(8) One red WINDER FULL alarm

lamp.
(9) Six white OPEN-LINE indicating
lamps.
b. In additionthe Model 28 Typing Reper-

forator Monitor Group features the following:
(1) One signal line battery receptacle.
(2) One AC convenience receptacle.

1-11
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(3) Six tape winding reels (two mul-
tiple tape winder sets).

(4) AC power ON-OFF switch.

(5) Two multiple reperforator bases
withpower factor correctors and six tape supply
reels.

(6) Two 500 milliamperes 120 volts
DC rectifiers.

275B

(7) One 5.5 volt AC transformer,.

(8) Capable of polar or neutral channel

operation,

ers.

(9) Channel identification card hold-

(10) Facilities for unwinding tape reels.

(11) Provision for AC alarm circuitry,

Figure 1-9. Model 28 Typing Reperforator Group

1-12
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Figure 1-10. Model 28 Typing Reperforator Receiving Group

(12) Provision for remote indication of
low tape and winder full alarms.

(13) Six line relay shunts (mechanical).

(14) Typing reperforators are electric-
ally removed from the signal circuits when an
open line condition exists.

(15) Front, rear and top accessibility.

ORIGINAL

(16) Shielded AC power and signal
cables.

(17) End enclosures for the cabinet.

¢. The basic components of the group are
the two identical Multiple Reperforator Sets; one
of the sets consists of three typing reperforators,
multiple typing reperforator base, motor (either
synchronous or governed) and drive parts. A

1-13
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speed indicator is used for setting the correct
governed motor speed, Included also are two
multiple tape winder sets. The universal cabi-
net provides the hecessary wiring and control
facilities to operate the components of the group.

1-5. MODEL 28 TYPING REPERFORATORRE-
CEIVING GROUP (Figure 1-10)

a. GENERAL - The Model 28 Typing Re-
perforator Receiving Group has a receiving re-
perforator assigned te each of the six separate
incominglines. The reperforators receive mes-
sages in the form of 5 level start-stop signals
and convert them into fully perforated or chad-
less tape with characters printed on the tape.
The group provides wiring and electrical con-
trol facilities to Operate:

(1) Six single channels,

(2) Sixtyping reperforators (fully per-
forated or chadless tape output).

(3) Six reperforator monitor jacks.
(4) Six line relays.

(5) Six white OPEN-LINE indicating
lamps. '

(6) Six amber REMOTE SEIZURE
lamps.

(7) One red LOW TAPE lamp.

(8) Six manual non-interfering letters
tape feed-out switches. These switches are fur-
nished on all Receiving Cabinets but are not
operational in those cabinets which use typing
reperforators equipped with an automatic non-
interfering letters tape feed-out mechanism,

b. In addition the Model 28 Typing Reper-
forator Receiving Group features the following:

(1) Pull-out drawers with plexi-glass
windows for viewing reperforator operation,

(2) Slots in the plexi-glass windows
provide a convenient tearing edge for the tape at
the end of message.

(8) Six tape holders are mounted on
the front of the plexi-glass windows.

(4) Twotape storage bins are mounted
on the front of cabinet.

(5) Six message log holder clips are
mounted on the top of cabinet.

1-14

(6) Two multiple reperforator bases
with power factor correctors and six supply
reels,

(7) Channel identification card hold-
ers.

(8) One 5.5 volt AC transformer.

(9) Two 500 milliamperes 120 volts
DC rectifiers,

(10) Provision for AC power failure
alarm.

(11) Provision for remote indication of
low tape alarm.

(12) Six line relay shunts (mechanical),

(13) Typing reperforators are electric-
ally removed from the signal circuit when an open
-line condition exists.

(14) Front, rear and top accessibility,

(15) AC power and signal cables. are
shielded.

(16) End enclosures for the cabinet,

¢. The basic components of the group are
the two Multiple Typing Reperforator Sets. Each
set consists of three typing reperforators (fully
perforated or chadless tape), multiple typing
reperforator base, motor (either synchronous
or governed), and drive parts. A speed indica-
tor is used for setting the correct governed
motor speed. The universal cabinet provides
the necessary wiring and control facilities to
operate the components of the group.

1-6. MODEL 28 MONITOR TRANSMITTER
GROUP (Figure 1-11)

a. GENERAL - The Model 28 Monitor
Transmitter Group (Pull-Back) provides facili-
ties for the transmission of messages from fully
perforated or chadless tape and simultaneously
records these messages in the form of fully
perforated or chadless tape with characters
printed on the tape. The tape from the reper-
forator is wound by the tape winder from which
a full reel of tape can be conveniently removed
for storage. A stud mounted on the inside of the
left door provides facilities for unwinding tape
from the reel for rerun purposes. The group
provides wiring and electrical control facilities
to operate:

(1) Three single transmitting channels
in series with associated monitoring circuits,

ORIGINAL
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(2) One red LOW TAPE alarm lamp. b. Inadditionthe Model 28 Monitor Trans-

mitter Group features the following:

(3) One red WINDER FULL alarm

lamp.

(1) Channel identification card hold-

ers.

(4) Two 500 milliampere 120 volt DC

rectifiers.

ORIGINAL

(2) Threetransmitter distributors that

Figure 1-11. Model 28 Monitor Transmitter Group
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accept chadless or fully perforated tape (11/16"
or 7/8" wide),

(3) Capable of polar or neutral channel
operation,

(4) Signal line dropping resistors and
potentiometers.

(5) ACpower OFF-ONswitchand fuses.
(6) Power factor correctors,

(7) One multiple transmitter base,

(8) Three mechanical line shunts.

(9) Three typing reperforators (fully
perforated or chadless tape output).

(10) Three line relays.

(11) Three tape winding reels (one
multiple tape winder set).

(12) One multiple reperforator base
with power factor Correctors and three tape
supply reels,

(13) Provision for AC power alarm
circuitry,

(14) Three line relay shunts (mechani-
cal).

(15) Front, rear and top accessibility,

(16) Shielded AC power and signal
cables,

(17) End enclosures for the cabinet.

C. The basic components of the group are
the Multiple Reperforator Set, Multiple Trans-
mitter Set, and Multiple Tape Winder Set. The
multiple typing reperforator set consist of three
typing reperforators, multiple typing reperfora-
tor base, motor (either synchronous or governed)
and drive parts. The multiple transmitter set
consists of three transmitter distributors with
tape deflectors, multiple transmitter distributor
base, motor (either synchronous or governed),
and driveparts. A speed indicator is necessary
for setting the governed motor to the correct
speed,

1-7. MODEL 28 TRANSMITTER DISTRIBUTOR
RERUN CART GROUFP (Figure 1-12)

a. GENERAL - This is a typical Model 28
Transmitter Distributor Rerun Cart Group which
is portable and is used as an auxiliary means of

1-16

retransmitting messages. The signal line, AC,
and DC power cords from this group plug into
one of the sixline jacks, AC and DC receptacles
on the control panel of the Monitor Group. The
message that is to be retransmitted is unreeled
from the storage reel of the Monitor Group and
placed into position on the transmitter distribu-
tor of the Rerun Group for retransmission to
the distant station.

b. Thebasic components of atypical group
are the transmitter (either single or multi-con-
tact types), base, cover, motor (either synchro-
nous or governed), table, dolly and drive parts.

1-8. MODEL 28 RECEIVING TYPING REPER-
FORATOR CART GROUP

a. GENERAL - A typical portable Model
28 Typing Reperforator Receiving Cart Group is
used as an auxiliary means of receiving mes-
Sages. Red lamps indicate low tape supply for

cabinet. In order to enable the operator to
change tape supply, spare reperforator jacks,
and reperforator marking battery switches are
provided. The operator brings the portable cart
group to the receiving cabinet to change tape,
then plugs the AC power plug into the conven-
ience AC receptacle and inserts the signal line
plug into the desired signal line jack. The spare
reperforator will now monitor the receiving re-
perforator. The operator (after assuring over-
lap of the received signal) operates the respec-
tive reperforator marking switch upward. This
will shunt the signalsto the cabinet reperforator
causingthe reperforator to come to a stop posi-
tion. The operator may then insert a new tape
supply. Upon completion of this operation the
operator reverses the previous operating se-
quence. The operator removes the receiving
cartgroup andwill then splice the tapes together
with any standard tape splicer.

b. Thebasic components of atypical group
are the typing reperforator (either fully perfo-
rated or chadless tape output) receiving only
base, cover, motor (either synchronous or gov-
erned) table, dolly, and drive parts.

¢. For information concerning applicable
components of this group refer to standard
Teletype Bulletins,

1-9. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 TRANSMITTER DISTRIBUTOR
GROUP

2. GENERAL - The basic components of
the Group are the Universal Cabinet and the two
Multiple Transmitter Distributor Sets (Figure
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1-13). Each set consists of three transmitter
distributors, multiple transmitter base, motor,
and drive parts for predetermined speeds.

b. The Model 28 Fixed Head Multi-Contact
Transmitter Distributor (Figure 1-14) mounts
on the multiple transmitter distributor base.
The transmitter distributor consists of two side

275B

Par. 1-9.b.

frames, held apartby separators, and two inter-
mediate side plates onto which all the mecha-
nisms mount, a top plate, and a tape guide plate.
Mounted on the tape guide plate are the red tape
lid release button and two adjustable tape guides.
Each tape guide is scored with an index line six
characters ahead of the sensing pins. Mounted
on the tape guide plate but overhanging the top

Figure 1-12. Model 28 Transmitter Distributor Rerun Cart Group

ORIGINAL
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COVER

TAPE LID

CARD
HOLDER

275B

TRANSMITTER
COVER

TAPE
DEFLECTOR

FILLER
PLATE

Figure 1-13. Model 28 Multiple Transmitter Distributor Set

plate and the tape guide plate is the tape lid.
Mounted along side of the tape lid is a gray-
green control lever. The tape sensing pins ex-
tend through slots in the 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 Wwithin the unit;
the sensing shaft and the distributor 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 as-
sembly to the drive motor pinion (Figure 1-15),

(1) The sensing shaft auxiliary contact
controls the distributor shaft clutch release
magnet electrically when the unit is 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 sensing clutch release magnet
electrically. The unit ig capable of '"single

1-18

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 code combinations
for the last character sensed is sequentially
distributed.

(2) The operating speed of the trang-
mitter distributor is predetermined.

(3) The unit has a feed read sensing
cycle, and sense distribute sequence.

(4) The distributor cam sleeve has a
start cam lobe for use with polar operation.

(5) The auxiliary cams are designed
to meet the specific requirements of the cus-
tomer,

() An auxiliary "A" contact operated

ORIGINAL
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TAPE DEFLECTOR

D
TARETL START-STOP

LEVER

TAPE LID
BUTTON

TIGHT TAPE
ARM

START STOP
TIGHT TAPE
SWITCH

TRANSFER CONTACT

ASSEMBLY

Figure 1-14. Model 28 Fixed Head Multi-Contact Transmitter Distributor (Front View)

from the sensing sleeve for controlling external
circuits.

(7) An auxiliary "B" contact operated
from the sensing cam sleeve for controlling the
distributor clutch trip magnet.

(8) An auxiliary contact operated from
the distributor cam sleeve for controlling ex-
ternal circuits.

(9) The distributor clutch trip mag-
nets operate at .050 amperes, 110-120 volts DC
or 45-55 volts DC.

(10) Transfer type code reading con-
tacts are usedinthe reader portion of the trans-
mitter distributor.

ORIGINAL

(11) Arc suppressors are connected
across the distributor auxiliary contacts and
across the signal line.

(12) A tape deflectoris provided and may
be positioned to deflect the tape back toward the
operator.

(13) A quick disconnect 36 terminal
connector plug, whichaligns withits mate on the
base, and facilitates making electrical connection
as wellas simplifying handling during servicing.

¢. The Model 28 Multiple Transmitter
Distributor Base (Figure 1-16) provides mount-
ing facilities for three transmitter distributors,
motor unit, and drive parts for predetermined
speeds. A common driving shaft, intermediate

1-19
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Figure 1-15. Model 28 Fixed Head Multi-Contact Transmitter Distributor (Side View)

gears, and motor unit provide the 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 vibra-
tions. 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) 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 distribu-
tors are mounted in placeby a locating plate and

1-20

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) Theline shunting switchis actuated
automatically when the transmitter distributor
unit is removed,

d. The Model 28 Synchronous Motor Unit
(Figure 1-17) provides the motive force to op-
erate the multiple typing reperforator set. The
motor is a two pole, single phase synchronous
motor unit which 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 vibration. A small fan is mounted

ORIGINAL
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RESET BUTTON

STARTING CAPACITOR
STARTING RELAY
THERMAL CUT ouT

Figure 1-17. Model 28 Synchronous Motor Unit

at each end of a rotor within the end bells, and
a combination fan and handwheel rides on the
end of the shaft. A start relay, a starting capa-
citor, andathermal cutout switchare contained
in the upper compartment. The rotation of the
shaft is counterclockwise as viewed from the
handwheel end.

CAUTION

If the motor becomes blocked for several sec-~
onds, the thermal cut out switch will break the
circuit., Allow the motor to cool at least five
minutes before depressing red reset button.

e. The Model 28 AC Governed Motor Unit
(Figure 1-18) canbe usedin place of the synchro-
nous motor. The motor is a 1/15 hp, 115 volt,
50/60 cycle AC governed motor and runs at a
governed 3600 rpm. A combined governor and
fan are mounted on a motor shaft supported on
ball bearings.

(1) An electromechanical governor is
wired in series with the armature and two field

1-22

windings. Targets for speed checking are
marked on the governor cover.

(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 electricalnoise suppressor across the power
leads.

f.  The Model 28 Universal Cabinet (Fig-
ure 1-19) accommodates two Multiple Trans-
mitter Distributor Sets and allows front, rear
and top 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 wiring and electrical
control facilities. End enclosures are available
for the cabinet,

(1) The Model 28 Message Identifica-
tion Module (Figures 1-20, 1-21, and 1-22). Re-
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ference Paragraph 1-3. a. through 1-3. f. since
the same information concerning the universal
cabinet and message numbering module applies.

1-10. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 TYPING REPERFORATOR MONITOR
GROUP

a. GENERAL - The basic components of
the Group are the Universal Cabinet, two Mul-
tiple Typing Reperforator Sets, and two Multiple
Tape Winder Sets. One of the identical multiple
typing reperforator sets (Figure 1-23) consists
of three typing reperforators (with either fully
perforated or chadless tape), multiple typing

reperforator base, motor, and drive parts for
predetermined speeds.

GOVERNOR MECHANISM

TARGET

|

GOVERNOR COVER

Par. 1-10.b.

b. The Model 28 Typing Reperforator
(Figures 1-24 and 1-25) is an electromechani-
cal unit which records information on tape both
as printed characters and as 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 ne-
cessary mechanical motions to type and per-
forate the information. The code and feed holes
are fully perforated or chadless. 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 insertingit in a transmitter distributor.
The end of the tape shouldinclude all the printed

- WJ NG STRAP

BRUSH CAP

ELECTRICAL NOISE SUPPRESSOR
GOVERNOR RESISTOR
OVERNOR CAPACITOR

Figure 1-18. Model 28 AC Governed Motor Unit
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Figure 1-19. Model 28 Universal Cabinet (Transmitter Group)
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RATCHET

5. T ABNORM.|
| TRAFFIC|

DISK ASSEMBLY

Figure 1-20. Model 28 Message Identification Module (Front View)

characters in the message, and the first printed
character of the message must be preceded by
at least six sets of code perforations in order to
transmit the entire message.

(1) Code signalsare 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-
tion of circuits is located at the upper rear
section of reperforator unit.

¢. The Teletype Model 28 Multiple Typing
Reperforator Base (Figure 1-26) provides
mounting facilities for three typing reperfora-
tors, motor unit, and drive parts. A common
drive shaft, belt and sprocket drive parts, gear
set, and motor unit provide the motions for the
three typing reperforator units. The base is
also equipped with tape containers, chad disposal
facilities (for fully perforated tape) or without

ORIGINAL

chad disposal facilities (for chadless tape), mo-
tor power factor correction capacitors,electrical
wiring and connector for operating the low tape
alarm lamp and motor unit.

d. The Multiple Tape Winder (Figure 1-27
and 1-28) 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 tape reelengagement, and a contact
arrangement to provide a full reel alarm. The
unit is for general application with a capacity of
1,000 feet of fully perforated tape or 1,000 feet
of chadless tape per reel and is adaptable for
tape widths of 11/16, 7/8, or 1 inch.

(1) The tape winder has rubber vibra-

‘tion mounts, and mounts on|the studs provided
onthe cabinet frame. The six terminal plug mates
with the cabinet receptacle.

(2) A 115 volt AC 50/60 cycle, single
phase, induction, 35 milli-horsepower motor (ro-
‘tating at 1725 rpm), a gear set and a common
driving shaft provide the motion to the three
rim driven reels.
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Figure 1-21. Model 28 Message Identification Module (Top View)
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MESSAGE IDENTIFICATION
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INDICATOR

CODE READING
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STEPPING SWITCH
INTERRUPTER
LINE SEIZURE SWITCH SWITCH

Figure 1-22. Model 28 Message Identification Module (Bottom View)
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SWITCH
CHAD CHUTE I
CHAD CONTAINER
Figure 1-23. Model 28 Multiple Typing Reperforator Set
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RIBBON FEED
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~ HANDLE
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ROTARY POSITIONING
MECHANISM

TYPEWHEEL
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RANGE FINDER
SELECTOR MAGNET

PERFORATING SELECTOR CLUTCH

MECHANISM
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TRANSFER SHAFT e
MECHANISM xRy

Figure 1-24. Model 28 Typing Reperforator Unit (Fully Per-
forated Tape Output) (Side View)
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FUNCTION
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RIBBON
MECHANISM
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RECEPTACLE

TYPEWHEEL
CONNECTOR

TAPE
CHUTE
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MECHANISM

PRINTING
MECHANISM

AXIAL
POSITIONING
MECHANISM

Figure 1-25. Model 28 Typing Reperforator Unit (Fully Per-
forated Tape Output) (Front View)
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POWER FACTOR CORRECTICN
CAPACITORS

4 TAPE CONTAINER

ELECTRICAL
CONNECTOR

COMMON DRIVE
TERMINAL BOARD

SHAFT

CHAD CONTAINER —>

RESILIENT MOUNTING

Figure 1-26. Model 28 Multiple Typing Reperforator Base (For Fully Perforated Tape Output)
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Figure 1-27. Model 28 Multiple Tape Winder Set (Front View)
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ALARM CONTACT
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Figure 1-28. Model 28 Multiple Tape Winder Set (Rear View)
ORIGINAL 1-33




Par. 1-10.e,

ELECTRICAL
CONTROL RACK

275B

CONTROL PANEL

COVER PLATE

Figure 1-29,

e. The Model 28 Universal Cabinet (Figure
1-29) accommodates two Multiple Reperforator
Sets and two Multiple Tape Winder Sets. The
cabinet designallows f ront, rear and topaccess-
ibility to the associated apparatus, wiring and
electrical components. The control panel as-

1-34

s CARD HOLDER

DOOR HANDLE

Model 28 Universal Cabinet (Monitor Group)

sembly is part of the cabinet and mounts six
white OPEN LINE indicating lamps, one red LOW
TAPE alarm lamp, one red WINDER FULL
alarm lamp, six green LOCAL SEIZURE lamps,
six amber REMOTE LINE SEIZURE lamps, six
signal line rerun jacks, one AC andone DC con-
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GOVERNED MOTOR

POWER FACTOR CORRECTION CAPACITORS

14-POINT RECEPTACLE

CONNECTOR \

BELT AND
SPROCKET
DRIVE

SLIDE s

SWITCH

TAPE CONTAINER

TYPING REPERFORATOR

CHAD CHUTE

CHAD CHUTE

Figure 1-30. Model 28 Typing Reperforator Set With Remote Control Non-Interfering
1"Letters" Tape Feed-Out Mechanism (Early Design Chad Containers
Shown; - For Later Design Chad Container Refer to Figure 1-23)

venience receptacle, a power switch for each
tape winder, and six NUMBER-NO NUMBER line
seizure switches. The control plate assembly
mounts the DC power supply, transformers,
rectifiers, AC power switch, AC convenience
receptacle, fuses, and slow release relays for
open line recognition. The AC power circuits
are shielded and connected to the cabinet frame
ground. The circuits are designed for 50/60
cycle AC operation. The line relays are wired
for .060 ampere neutral operation with provision
for .020 ampere neutral operation, or .035 am-~
pere polar operation. Two vertically hinged
doors at front and rear of the hinged dome pro-
vide access into cabinet. Magnetic door latches
facilitate smooth opening and closing of the cab-
inet doors. The cabinet dome is equipped with six
message log holder clips. The domes sloped
design provides a convenient writing surface
for the operator. With the cabinet dome open,
the rack assembly can be raised and locked in
position allowing convenient accessibility to the
rack from the front of cabinet. Channel assem-
blies accept the slides which are part of the two
multiple typing reperforator bases, and provide

ORIGINAL

mounting facilities for the two multiple tape
winder sets. End enclosures are available for
the cabinet.

1-11. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 TYPING REPERFORATOR RE-
CEIVING GROUP

a. GENERAL - The basic components of
the Group are the Universal Cabinet, and two
Multiple Typing Reperforator Sets. One of the
identical multiple typing reperforator sets (Fig-
ure 1-30) consists of three typing reperforators
with fully perforated tape output and a remote
control "letters" non-interfering tape feed-out
mechanism, multiple typing reperforator base,
motor (either synchronous or governed), and
drive parts for predetermined speeds. Another
type of multiple typing reperforator set used
differs from the above set in that the typing
reperforators have chadless tape output and
automatic "letters' non-interfering tape feed-
out mechanisms.
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b. Typing Reperforators (With Remote
Control "Letters" Non-Interfering Tape Feed-
Out Mechanism, Figures 1-31,1-32, and 1-33) -
(With Automatic "Letters" Non-Interfering Tape
Feed-Out Mechanism, Figures 1-34 and 1-35),

(1) Reference Paragraph 1-10.b.

(2) The Remote Control "Letters"
Non-Interfering Tape Feed-Out Mechanism in-

AXIAL
POSITIONING
MECHANISM

PRINTING
MECHANISM

sures that a predetermined length of "letters"
tape is perforated at the end of each message,
The operator actuates the feeding out of "letters"
tape at the end of amessage by operating the tape
feed-out button which cloges the circuit and
energizes the mechanism start magnet. After
feeding out a predetermined, but adjustable
length of "letters" tape, the mechanism stops,
re-cycles, and remains inoperative until the
operator initiates another feed-out cycle. Should

RIBBON
MECHANISM

e RANGE
2 FINDER

© { ~—— sELECTOR

Figure 1-31. Model 28 Typing Reperforator Unit With Remote Control Non-Inter-

fering "Letters" Tape Feed-

Output) -(Front View)
1-36

Out Mechanism (Fully Perforated Tape
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a message be received during any part of the
feed-out cycle, the mechanism stops and does
not interfere with or cause loss of any portion
of the incoming message. The lengthof "letters"
tape feed-out is adjustable in increments of
_600 inches up to a maximum of eighteeninches.

RIBBON

MECHANISM\

SELECTOR
MAGNET

275B

Par. 1-11.b.(2)

The mechanism has a non-repeat latch which
allows it to be activated only once. This pre-
vents possible interference with an incoming
message, and also prevents starting a second feed-
out cycle if the start magnet should be held

energized throughout the feed-out cycle.
AXIAL
POSITIONING
MECHANISM
36 POINT
CONNECTOR
L
| @ - SPROCKET
e MOUNTING
- HUB
REMOTE CONTROL

NON-INTERFERING
1l ETTERS™ TAPE FEED-OUT
MECHANISM

Figure 1-32. Model 28 Typing Reperforator Unit With Remote
Control Non-Interfering "Letters' Tape Feed-
Out Mechanism - (Rear View)
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RIBBON
MECHANISM

PERFORATING ﬁ o iR
MECHANISM _..r} v
Ve

TRANSFER
MECHANISM

Figure 1-33, Model 28 Typing Re
trol Non-Interferin
anism - (Side View)

(3) The start magnet shall operate on
115 volts AC plus or minus 10%, 120 volts DC
plus or minus 10% with a 1350 ohms series re-
sistance, and 48 volts DC plus or minus 10%
with a 350 ohms series resistance.

(4) The Automatic '"Letters" Non-
Interfering Tape Feed-Out Mechanism differs
from the above mechanism only in that it is au-
tomatically operated following a fixed period of
idle signal linetime. A start magnet is not used
with this mechanism.

¢. Model 28 Multiple Typing Reperforator
Base (Figure 1-26) Reference Paragraph 1-10.
¢, since the same information applies except
that the base used with typing reperforators
equipped with chadless tape output does not have

1-38

REMOTE CONTROL

NON-INTERFERING
FUNCTION "LETTERS" TAPE FEED-QUT
BOX MECHANISM

RANGE
FINDER

SELECTOR
CLUTCH

perforator Unit With Remote Con-
g "Letters" Tape Feed-Out Mech-

the chad disposal openings, or the chad con-
tainers.

d. Model 28 Synchronous Motor - Refer-
ence Paragraph 1-9, 4,

e. Model 28 AC Governed Motor - Refer-
ence Paragraph 1-9.e.

f. The Model 28 Universal Cabinet (Fig-
ure 1-36) accommodates two Multiple Typing
Reperforator Sets (either fully perforated or
chadless tape output). The cabinet design allows
front, rear andtop accessibility to the associated
apparatus, wiringand electrical components, and
pull-out drawers with plexi-glass windows for
viewing reperforator operation. Three received
tape holders and three channel identification

ORIGINAL



275B

card holders are mounted on each front of the two
plexi-glass windows. Six message log holder clips
are mounted on the sloped portion of the dome.
The sloped portion of the dome is also used as
a convenient writing surface by the operator.
With the cabinet dome open, the rack assembly
can be raised and locked in position allowing
convenient accessibility to the rack from the
front of cabinet. Channel assemblies accept the
slides which are part of the two multiple typing
reperforator bases. Two tape storage bins are
mounted on the hinged doors at the lower front
of the cabinet. Magnetic door latches facilitate
opening and closing of the cabinet doors. End

Par. 1-11.f.

enclosures are available for the cabinet. The
control panel assembly is part of the cabinet and
mounts six white OPEN-LINE indicating lamps,
six amber REMOTE SEIZURE lamps, six RE-
PERFORATOR MARKING switches, one red
LOW TAPE lamp, six reperforator monitor
jacks, one AC convenience receptacle, and six
TAPE FEED-OUT push switches for the remote
metters' non-interfering tape feed-out mechan-
isms. These switches are partof the cabinet, but
are not used when typing reperforators are
equipped with automatic 'letters" non-interfer-
ing mechanism. The line relays are wired for
.080 ampere neutral operation with provision

RIBBON MECHANISM

AXIAL POSITIONING
MECHANISM

PRINTING
MECHANISM

RANGE FINDER

SELECTOR CLUTCH

Figure 1-34. Model 28 Typing Reperforator Unit With Automatic Non Inter-
fering "Letters' Tape Feed-Out Mechanism (Chadless Tape

Qutput) - (Front View)
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PERFORATING MECHANISM

RANGE FINDER

SELECTOR MECHANISM

SELECTOR CLUTCH

RIBBON MECHANISM

AUTOMATIC NON-INTERFERING
"LETTERS" TAPE FEED-QUT
MECHANISM —

Figure 1-35, Model 28 Typing Reperforator Unit With Automatic
Non-Interfering "Letters™ Tape Feed-Out Mechanism
(Chadless Tape Output) - (Rear View)

for .020 ampere neutral operation, or .035
ampere polar operation and are mounted on the
line relay mounting plate assembly. The control
plate assembly mounts the DC power supply,
transformers, rectifiers, AC power switch, AC
convenience receptacle, fuses, and slow release
relays for open line recognition.

1-12. DESCRIPTION OF MAJOR COMPONENTS
MODEL 28 MONITOR TRANSMITTER GROUP
(Pull-Back)

a. GENERAL - The basic components of
the Group are the Universal Cabinet, Multiple

1-40

Typing Reperforator Set (fully perforated or
chadless tape output), Multiple Tape Winder Set
and Multiple Transmitter Distributor Set.

b.  Multiple Typing Reperforator Set,

(1) Reference Paragraph 1-10.b.and
1-10. c. since the same information concerning
typing reperforators with fully perforated tape
output and associated base applies.

(2) Reference Paragraphi-11.b.,1-11.
C., since the same information concerning typing
reperforators with chadless tape output and au-
tomatic "letters" non-interfering tape feed-out
mechanism and associated base applies.
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Figure 1-36. Model 28 Universal Cabinet (Receiving Group)

¢. Model 28 Synchronous orAC Governed
Motors. Reference Paragraphs 1-9.d. and 1-9.
e. since the same information applies.

d. Model 28 Multiple Tape Winder Set.
Reference Paragraph 1-10.d.sincethe samein-
formation applies.

e. Model 28 Multiple Transmitter Distri-
butor Set. Reference Paragraphs 1-9.b.through

ORIGINAL

1-9. e. since the same information concerning
transmitter distributors, associated base, and
motor unit applies.

f.  The Model 28 Universal Cabinet (Figure
1-37) accommodates one Multiple Typing Re-
perforator Set, one Multiple Tape Winder Set
and one Multiple Transmitter Distributor Set.
The cabinet design allows front, rear and top
accessibility to the associated apparatus, wiring
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and electrical components, The control panel
assembly is part of the cabinet and mounts one
red WINDER FULL alarm, one red LOW TAPE
alarm and one power switch for the tape winder.
The control plate assembly mounts the DC power
supply, transformer, signal line dropping re-
sistors and potentiometers, AC power ON-OFF
switchand fuses, power factor correctors, power
failure alarm relays, and AC convenience re-
ceptacle. The line relays are wired for .060

ampere neutral operation with provision for .020
ampere neutral operation, or . 035 ampere pol-
ar operation, and are mounted on the line relay
mounting plate assembly. All signalline circuits
are shieldedandthe shield wires are broughtto a
single cabinet terminal. The shield is insulated
andkept separate fromthe cabinet frame ground.
The ACpower circuits are shielded and connected
to the cabinet frame ground. The circuits are de-
signed for 50/60 cycle AC operation.

Figure 1-37. Model 28 Universal Cabinet (Monitor Transmitter Group)
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SECTION 2

INSTALLATION

2-1. INTRODUCTION

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

(1) Model 28 Transmitter Group (Fig-
ure 1-8).

(2) Model 28 Typing Reperforator
Monitor Group (Figure 1-9).

(3) Model 28 Typing Reperforator Re-
ceiving Group (Figure 1-10).

(4) Model 28 Monitor Transmitter
Group (Figure 1-11).

b. The installation procedures inthis sec-
tion require the performance of several opera-
tions to install each component of the five groups.
It is recommended that the components be in-
stalled in the order of presentationinthis section.

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

9-2. MODEL 28 TRANSMITTER GROUP

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

(1) One Model 28 Universal Cabinet
(Figure 1-19).

(2) TwoModel 28 Multiple Transmitter
Distributor Sets (Figure 1-13).

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

b. CABINET INSTALLATION

(1) There are two cardboard cartons
and two muslin bags secured to the inner frame

ORIGINAL

of the cabinet. One carton contains the 161731
cover plate, 161752 duct channel, and 161987
duct plate which attach to the cabinet. The sec-
ond carton contains the 173478 and 173479 Mod-
ification Kits whichprovide a tape grid and tape
container for the cabinet. One bag contains
mounting hardware for "bank" installation of
cabinets, and the other bag contains cable clamps
with mounting hardware.

(2) Removethe cartons and 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 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 and outer structures during shipment (see
Figure 2-1). Also, remove the stud which locks
the right side of the pivoted-rack frame at the
top rear of the cabinet. Inspect the previously
removed cartons for identification of contents.
Remove and install contents in the following
order:

(a) COVER PLATE AND DUCT
PARTS (Figure 2-1)

1. 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.

2. Where rear access to the
cabinetis 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.

3. When the cabinet is to be
flush mounted against a wall, place the six 115594
speed nuts over the appropriate mounting holes
inthe duct channeland duct plate. Working from
inside the cabinet secure the duct plate and chan-
nel to the frame using the 1253 screws. The
cabinet may now be removed from a "bank"
without disturbing station cabling.

(b) INSTALLATION OF END EN-
CLOSURES (Figure 2-1) -The Model 28 Universal
Cabinets may either be 'bank' mounted, or
mounted singly. When "bank" mounted, the cab-
inets are bolted together with the four 8185
screws and 174456 nut plates found in one of the
muslin bags tied to the cabinet inner frame.

2-1
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Figure 2-1. Universal Cabinet Installation

Whether mounted in "banks' or singly, end en-
closure installation procedure is as follows:

1. Remove and discard the
shipping hardware, and make sure the cabinet
rests firmly on its metal pads (refer to para-
graph 2-2.b. (2) and (3).)

2. Mount the 161731 cover
plate, 161752 duct channel, and 161987 duct

2-2

plate as outlined in paragraphs 2-2. b. (3) (a)
1, 2, and 3.

3. Cabinets to be installed
in "banks" should be bolted together using the
four 8185 screws and 174456 nut plates (refer
to Figure 2-1 for location of mounting holes).

4. Secure the 161753 Left-

Side Panel and/or the 161754 Right-Side Panel
ORIGINAL



to the cabinet (use the holes indicated in Figure
2-1) with the 2449 lock washers, 92146 nuts, and
103081 screws as required.

5. Secure the 161936 duct
cover (or covers) to the cabinet using the 1253
screws and 115594 speed nuts as required. See
Figure 2-1.

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

1. Mount the 173423 Tape
Grid Assembly and 173439 railing, -respectively,
tothe dome of the cabinet with the seven 151631
screws, 2191 lock washers, and 3598 nuts.

2. On topof the 173423 Tape
Grid Assembly mount the 173437 tape container
using the two 151631 screws, 7002 flat washers,
2191 lock washers, and 3598 nuts.

c. MULTIPLE TRANSMITTER DISTRI-
BUTOR SET INSTALLATION

(1) The Multiple Transmitter Set con-
sists of a "variable" speed or "non-variable"
speed Multiple Base, three transmitter distribu-
tors, a synchronous or governed motor unit,
and appropriate drive parts (see Table 4-1).

The multiple base is shipped in one cardboard

carton which contains the cover assembly and
the base. The drive parts are packed in bags
and tied to the base. The motor unit (Figures
1-17 and 1-18) and each transmitter distributor
(Figure 1-14) are packed in separate cartons.

TAPE CONTAINER
MOUNTING HOLE

TAPE GRID
MOUNTING HOLES

Par. 2-2.c.(2)(a)5.

(2) Inspect each carton for identifica-
tion of contents. Carefully remove the contents
and install them in the following order (Refer to
Figure 1-16):

(a) SYNCHRONOUS OR GOVERN-
ED MOTOR UNIT

1. Removethe 156805 pinion
retainer and two 156806 posts from the bag 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 cable to the
base should be installed prior to installation of
the motor unit. For cable routing and clamping
see Figure 2-6. 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

RAILING MOUNTING
HOLES

N

Sl ~]

Figure 2-2. Tape Grid and Tape Container

ORIGINAL

2-3




2'75B

Fig. 2-3
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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
pase. Loosen (friction tight) the two 151630
serews which hold the locating plate to the cra-
dle and the 151724 screw which holds the cradle
to the base. Adjust the gear mesh of the trans-
mitter distributor unit by placing a screw driver
in the prypoint. The gears should have a barely
perceptible amount of backlash at their closest
point. Remove the unit from the left mounting
position, place it in the right mounting position,
and check the gear mesh. If incorrect, loosen
the four 85471 countershaft assembly mounting
screws and position the countershaft until the
unit gear meshis correct in both mounting posi-
tions. Refine if necessary. Tighten the counter
shaft assembly mounting screws and check for
binds. Adjust the gear mesh for each of the
other transmitter distributor units to be usedin
one of the mounting positions.

(c) SPEED CHANGE GEARS
1. NON-VARIABLE BASE —

Assemble the parts found in the bag attached to
the shaft as follows (refer to Figures 2-32and 2-4).

275B

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

Place the 176419 retaining ring on the shaft (to
the right of and adjacent to the left bearing).
Place a 112864 washer on the left side of the
pearing. Place the 161570 nut plate in the
counterbore of the 162033 gear. On the other
side of the gear, place the 161564 spacer, ap-
propriate driven gear for the desired operating
speed, and the 161563 gear hub. Secure these
parts (friction tight) using the three 153839
serews and 2191 lock washers. Place the gear
assembly on the 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. Secure the pile-up of
parts using the 151658 screw, 2191 lock washer,
and 111427 washer. Tighten the gear hub mount-
ing screw. This assembly procedure must be
followed in order to insure clamping the inner
race of the bearing.

2. VARIABLE BASE - As-
semble the parts as for the non-variable base,
except the appropriate change gears for the ‘de-
sired unit speeds must be placedon the counter-
shaft (see Figures 2-3 and 2-5).

3. Adjust the gear mesh by
running the stud in the motor unit mounting post
up or down as required. The gears should have

NON-VARIABLE
GEAR ARRANGEMENT

SPEED CHANGE

GEARS -4

--MOTOR

COUNTER SHAFT

n_/

-

|

Figure 2-4. Multiple Transmitter Distributor Base Non-
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TRANSMITTER DISTRIBUTOR

Variable Gear Arrangement
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Figure 2-5, Multiple Transmitter Distributor Base Variable Gear Arrangement
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a barely perceptible amount of backlash at their
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 (or upper) shelf
of the cabinet (Figure 1-19).

(b) Wire in accordance with the
applicable wiring diagram furnished with the
equipment, or see Volume 2. Refer to Figure
2-6.

(4) DUST COVER - Remove the trans-
mitter distributor 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) Theprofile of 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 across the top and filler plates, Measure
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 (friction tight) the
three screws which secure the filler plate
brackets and the two nuts securing the filler
plate; position the plate and brackets to meet
the requirements. Tighten the screws and nuts.

(b) Lower the hinged door on the
dust cover and slide the transmitter distributor
units on the base.

(¢) The three cover plate assem-
blies (when installed on their respective trans-
mitter 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 ad-
just, loosen the 156782 nuts on the transmitter
distributor unit side plates by means of their
151630 screws, and locate them to their extreme
right position; tighten the screws. Refine if
necessary.

(d) Theleftside of the cover plate
assembly, when installed on the associated
transmitter distributor unit, should be in line
with the left side of the top plate. To adjust,
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.

ORIGINAL
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(e) Secure the transmitter distri-
butor onto the base by means of its locking
screw.

9-3. MODEL 28 TYPING REPERFORATOR
MONITOR GROUP

a. GENERAL - The Model 28 Typing Re-
perforator Monitor Group consists of the follow-
ing main component assemblies:

(1) One Model 28 Universal Cabinet
(Figure 1-29).

(2) Two Model 28 Multiple Typing Re-
perforator Sets (Figure 1-23) for fully perfo-
rated or chadless tape operation.

(3) Two Model 28 Multiple Tape
Winder Sets (Figure 1-27).

The cabinetprovides the necessary electri-
cal control, wiring, and mounting facilities for
operation of the Multiple Typing Reperforator
and Tape Winder Sets.

b. 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
contains necessary electrical connectors, and
the second bag contains three tape guides (with
rollers) which mount on the tape winders.
Mounting hardware for "bank™ installation of the
cabinets is contained in the final bag.

(2) Remove the carton and three bags
from inside the cabinet and set the cabinet in
place (refer to paragraph 2-2.b. (2).

(3) Refer to paragraphs 2-2.b. (a) and
(b) for installation of the cover plate, ductparts,
and end enclosures.

¢c. MULTIPLE TYPING REPERFORATOR
SET INSTALLATION (Figures 1-23 and 1-26)

(1) The Multiple Typing Reperforator
Set consists of a multiple base, power factor
correction capacitors, three typing reperfora-
tors (chadless or fully-perforated), a synchro-
nous or governed motor unit, and the necessary
drive parts for the desired operating speed. The
drive parts are placed in muslin bags and tied
to the base. In addition, those bases which pro-
vide for fully-perforated tape operation are
furnished with 176542 Chad Disposal Modifica-
tion Kits. These kits are packed in muslin bags
and tied to the base. The base, reperforators,
and motor are packed in separate cartons.
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(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 1-26)

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. Screw the
stud loosely into the motor mounting post im-
mediately behind 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 should extend beyond the motor mount-
ing plate) using two of the screws and lock
washers. Place the motor unit and bracket over
the three motor mounting posts (the hole in the
adjusting bracket should pass over the 156334
stud). Secure the fan end of the motor unit ug-
ing the two remaining screws and lock washers,

NOTE

It is important that the fan be removed from the
synchronous motor unit mounted on the multiple
typing reperforator base. This is necessary to
avoid interference between the fan and the base
cabling,

5. Remove the 125224 nut
and 2449 lock washer from the bag attached to
the base and put them on the stud holding the
adjusting bracket (do not tighten).

6. Discard the spacer and
install the gear using the mounting hardware
furnished with the gear hub. With the gear hub
mounting screw friction tight, tighten the screw
at the right end of the shaft. Tighten the gear
hub mounting screw.

(b) BELT AND SPROCKET DRIVE
INSTALLATION (Figure 2-7)

1. Theunit, as supplied, may
be equipped for various operating speeds (see
Table 4-1). To change operating speed, the ap-

propriate 173584 drive parts must be installed
2-8

in place of the existing 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.

I

Remove left timing
belt.

£. 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 existing sprocket hubs. Slide
the left sprocket assembly to the left and off the
161506 shaft,

€. 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. Slide the 161520 or
161522 timing 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

ASSEMBLY

NOTE

Replace the removed sprocket assemblies with
those for the desired speed. To reassemble the
sprocket assemblies and timing belts, reverse
the disassembly procedure,

a. Assemble the three
sprocket assemblies (retainer, sprocket, and
hub) with the three 150089 screws and 130683
lock washers. It will be easier to slide the
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Figure 2-7. Belt and Sprocket Drive Installation

sprocket or gear assemblies onto the shaft if
their three assembly screws are friction tight.
Slide the right and center sprocket assemblies
onto the shaft with the hub end to the right.
Tighten the three sprocket assembly screws.

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

c. Replacethe right and
center (161520 or 161522) timing belts.

d. Insert the 161506
shaft through the left 151634 bearing.

e. Replace the left
161512 retaining ring.

ORIGINAL

f. Replace the left
sprocket assembly and timing belt.

Replace the 161513
clampand 161514 plate tothe right 161507 bear-
ing mounting plate using the two 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 as-
sembly 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 ringand the sprock-
et hub at the left end of the shaft. Secure the
left sprocket assembly tothe shaft by tightening
the mounting screw.
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i, The 173583 sprocket
is secured to the hub of the typing reperforator
unit. The hub, sprocket mounting screw, and
lock washers are part of the typing reperforator
unit,

i Refer to paragraph
2-3.c.(2)(d) for timing belt adjustment,

(c) POWER FACTOR CORREC-
TION CAPACITORS

NOTE

The following installation instructions apply only
to those multiple typing reperforator bases
shipped without power factor correction capaci-
tors factory installed.

1.  Mount the two 158989 ca-
pacitors to the 173827 mounting plate using the
four 158990 brackets, eight 153442 screws,
eight 2669 lock washers, and eight 112626 nuts.
Mount the capacitors sothe terminals are onthe
upper side of the capacitor.

2. Cover the capacitor ter-

minals and wire terminals with the insulating
sleeving supplied as shown in Figure 2-8,

3. Solder the 173713 cable
assembly to the lower capacitor terminals,
Looking at the terminals solder the white color
lead to right terminal and slate color lead to left
terminal. Solder the wire straps between ter-

minals as shown in Figure 2-8.

4. Loosen the two mounting
screws that are used for mounting the center
and left tape containers to the oil pan. Slide the
tape containers to the rear to disengage them
from the mounting screws. Remove and retain
the tape container mounting screws.

5. Place the bracket assem-
bly on the oil pan and place the tape containers
on the 173827 mounting plate,aligning the mount-
ing holes. The retained tape container mounting
hardware will be used to secure the bracket as-
sembly and tape containers to the oil pan as

shown in Figure 2-8,

6. Route the cable to the
terminal boardon the base and connect the white
color lead to terminal number 4 and the slate

color lead to terminal number 3,

1. Centerthe 173827 mount-

ing bracket by means of its elongated slots be-
tween the twotape containers. Check to see that

2-10

tape guide arm onthe left container does not rub
on the 173827 mounting bracket. Reposition
either the tape guide arm or the 173827 mount-
ing bracket and tighten the tape container
mounting screws.

(d) REPERFORATOR UNITS (Fig-
ures 1-23, 1-25, 1-26)

1. FULLY PERFORATED
TYPING REPERFORATOR

a. Mount a 164279 chad
chute to the punch block of each of the reperfo-
rator units using two 151152 screws, 3640 lock
washers and 104807 washers (if the punch block
has a 0.012" offset on the chute mounting sur-
face, place two 90560 washers between the chad
chute and the punch block; discard the 90560
washers if the mounting surface is flat). See

Figure2-9. 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.

b. Secure a 172967 chad
chute to the front plate of each of the reperfo-
rator units using a 151630 screw, 7002 washer,
2191 lock washer, and 3598 nut. See Figure 2-9.
Position each chute (by means of its enlarged
mounting hole) for maximum clearance between
the chute and the reperforator unit casting;
tighten the screw.

£. Slide each 176514
chad container onto its retaining rail bracket
located under the multiple base. See Figure
2-9,

2. FULLY PERFORATED
AND CHADLESS TYPING REPERFORATORS

2. Remove one 151632
screw, three 151631 screws, four 2191 lock
washers, three 76461 washers, and one 125015
washer from the bag attached to the base.

b. Place the reperfora-
tor unit over its mounting studs on the base.
Loosen (friction tight) the screw which secures
the anchor bracket ("L" shaped) to the reperfo-
rator unit. Start the three 151631 screws (with
2191 lock washers and 76461 washers attached)
into the proper tapped studs in the "1 plate; do
not tighten. Start the 151632 screw (with 2191
lock washer and 125015 washer attached) through
the "L" bracket into the proper tapped hole in
the base; do not tighten.

(e) TIMING BELT ADJUSTMENT
- A pressure of 7 to 9 ozs. applied at the center
of the span should deflect the belt 3/32" to 5/32".
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Figure 2-8, Power Factor Correction Capacitors Installation

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 reperforator unit. Tighten the screw
holding the bracket tothe base. Do Not lubricate
timing belt or sprockets.

(f) GEAR ADJUSTMENT - The
gears should have a barely perceptible amount
of backlash at their closest point, To adjust,

ORIGINAL

position the stud in the motor mounting post;
tighten the nut on the stud while holding the stud
in position. Apply a light film of grease (use
standardized lubricant) to the gears. Replace
th;e gear guard removed in Paragraph 2-4.c.(2)
(a).

() INSTALLING BASES INTO
CABINET (Figure 3-7)

1. Applylightfilm of "Lubri-
plate' grease to the mating rails and channels
of the base and cabinet. Slide the base into the
mating channels located in the cabinet.
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Figure 2-9. Chad Disposal Chutes and Containers

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
usingthe cable clamps found in the bag attached
tothe cabinet frame and the 151631 screws, 2191
lock washers and 7002 washers furnished with
the base. The cable should also be secured to
the right tape container, Mount the appropriate
size cable clamp under the upper tape pguide
mounting screw and position it so as to make the

2-12

cable rise up and backward from the base. In-
sert a 7002 washer betweenthe cable clamp and
the tape container,

d. TAPE WINDER INSTALLATION

(1) The tape winder is packed in two
cartons; one carton contains the winder mecha-
nism, and the other carton contains the three
tape reels. Unpack by cutting the sealed edges
being careful not to mar the finish. Observe all
caution labels and instructions.
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(2) When the two tape winders are in-
stalled, tape reel positions number 2, 4, and 6
require a 173953 guide w/roller (furnished with
the cabinet). Install the guide w/roller under
the spring post as shown in Figure 2-10. The
lock washer for the spring post should remain
onthe left side of the tape winder frame. Tighten
the nut.

(3) Install the rubber vibration mounts
on the tape winders. Place the tape winders on
the studs provided on the cabinet frame. Dis-
regard the remaining mounting hardware fur-
nished with the winders.

(4) TAPE PATH - Place the reel core
into a 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 into the tape entry chute on the reperforator
unit. Position and/or reform the tape guide as
necessary, so that the tape flows freely; tighten
the screws. See Figure 3-7 for applicable
tape paths between the reperforator units and
the tape winders.

2-4. MODEL 28 TYPING REPERFORATORRE-
CEIVING GROUP

a. GENERAL - The Model 28 Typing Re-
perforator Receiving Group (Figure 1-10) con-

SPRING POST

173953 GUIDE
WITH ROLLER

Figure 2-10. Tape Guide
ORIGINAL
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sists of the following main component assem-
blies:

(1) One Model 28 Universal Cabinet
(Figure 1-36).

(2) Two Model 28 Multiple Typing Re-
perforator Sets (Figure 1-30).

The cabinet provides the necessary electri-
cal control, wiring, and mounting facilities for
operation of the two Multiple Typing Reperfo-
rator Sets.

b. CABINET INSTALLATION

(1) There arethree cardboard cartons
and one muslin bag 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 sec-
ond carton contains two tape bins which mount
on the front doors. The 176544 Front Enclosure
Modification Kit is packaged in the final carton.
The bag contains the necessary mounting hard-
ware for "bank' installation of the cabinets.

(2) Remove the cartons and bags from
the cabinet and set the cabinet in place accord-
ing to instructions given in paragraph 2-2.b.(2).

(3) Refer to paragraphs 2-2.b.(2)(a)
and (b) for installation of the cover plate, duct
parts, and end enclosures.

(4 FRONT ENCLOSURE INSTALLA-
TION (Figures 2-11 and 2-12).

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

(b) Mount this assembly to the
multiple typing reperforator base rails using the
four 151632 screws, 2191 lock washers, 7002
flat washers, and two 176519 nut plates (see
Figure 2-12).

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

(d) Assemble the 176575 right
bracket to the 176503 front plate using the two
7002 flat washers, 2191 lock washers, 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 lock washers, and 3598 nuts.
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Figure 2-11. Front Enclosure Installation

(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) Refer to Section 5, Adjust-
ments and Lubrication, for adjustment proce-
dure.
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¢. MULTIPLE TYPING REPERFORATOR
SET INSTALLATION - Refer to Paragraph 2-3.
c.

2-5. MODEL 28 MONITOR TRANSMITTER
GROUP
a. GENERAL - The Model 28 Monitor

ORIGINAL
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Figure 2-12. Front Enclosure Assembly

Transmitter Group consists of the following
main component assemblies:

(1) One Model 28 Universal Cabinet
(Figure 1-317).

(2) One Model 28 Multiple Typing Re-
perforator Set (Figure 1-23).

(3) One Model 28 Multiple Transmitter
Distributor Set (Figure 1-13).

(4) OneModel 28 Multiple Tape Winder
Set (Figure 1-21).

The cabinet provides the necessary electri-
cal control, wiring and mounting facilities for
operation of the above sets.

b. CABINET INSTALLATION

(1) There are two cardboard cartons
and one muslin bag 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 sec-

ORIGINAL

ond carton contains the tape winder mounting
bracket which mounts under the multiple base.
The muslin bag contains the mounting hardware
for "bank' installation of the cabinets,

(2) Remove the cartons and bags from
the cabinet and set the cabinet in place accord-
ing to instructions given in Paragraph 2-2 .b.(2).

(3) Refer to Paragraphs 2-2.b.(2)(a)
and (b) for installation of the cover plate, duct
parts, and end enclosures.

(4) TAPE WINDER MOUNTING
BRACKET INSTALLATION (Figure 2-13).

(a) Mount the two 176499 brackets
to the left and right slides of the multiple typing
reperforator base. One of the brackets mounts
on the front two mounting screws of each slide,
and the other to the rear two mounting screws
of each slide. The welded braces of each
bracket face inward.

(b) Mount the four 176263 straps
to the 176499 brackets with the eight 151723
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151723
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Figure 2-13, Tape Winder Mounting Bracket Installation

screws, 2669 lock washers, and 112626 nuts
furnished,

¢. MULTIPLE TYPING REPERFORATOR
SET INSTALLATION - Refer to Paragraph 2-3,
C.

d. MULTIPLE TRANSMITTER DISTRIBU-
TOR SET INSTALLATION - Refer to Paragraph
2-2.c.

e. TAPE WINDER SET INSTALLATION

2-16

(1) The tape winder is packed in two
cartons. One carton contains the winder mecha-
nism and the other carton contains the three tape
reels. Unpack by cutting the sealed edges being
careful not to mar the finish. Observe all cau-
tion labels and instructions.

(2) Install the four rubber vibration
mounts on the tape winder, Using the furnished
161552 shoulder Screws, mount the tape winder
to its mounting bracket (Paragraph 2-5. b.(4).
Locate the tape winder as far to the right as
possible (See Figure 3-12).
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SECTION 3

OPERATOR'S SECTION

3-1, INTRODUCTION

a. GENERAL - The purpose of thissection
will be toprovide the necessary information re-
quired to understand and operate the following
equipment:

(1) Model 28 Transmitter Group

-(2) Model 28 Typing Reperforator

Monitor Group

(3) Model 28 Typing Reperforator Re-
ceiving Group

(4) Model 28 Monitor Transmitter
Group

The first three groups of equipment make up a
basic Model 28 Universal Torn Tape System.
The fourth group is an auxiliary unit to the sys-
tem. All of the above groups of equipment are
electromechanical, and are designed to perform
a specific function or group of functions as part

of -an-overall system- : -

b. Model 28 UNIVERSAL TORN TAPE
SYSTEM (Figures 1-1, 1-2, and 3-1)
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Figure 3-1.
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FACILITY
CONTROL

Model 28 Universal Torn Tape System Block Diagram
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(1) The universal torn tape system is
designed to receive messages (in the form of
telegraphic baudot code) and convert them into
perforated tape. The received message, besides
being perforated in the tape, is also typed along
the length of the tape.

(2) Received messages are manually
routed (according to their address codes) to the
proper message tape bin or grid on the trans-
mitting cabinet. The operator(s) at the trans-
mitting cabinet removes the tapes from the grid
or bin above the dome and places them in the
proper transmitter distributors for transmission
tothe distant stations. All transmitted messages
are automatically numbered and identified (un-
less deleted by the operator) before transmis-
sion. Each transmitting channel has a typing
reperforator assigned to it for monitoring pur-
poses.

¢. REMOTE FACILITIES CONTROL AREA
- The facilities control area is the communi-
cations center of the torn tape system. The area
is provided by the customer, and may perform a
variety of functions. The basic functions of a
typical control area would be to receive trouble
calls from outlying stations, initiate trouble
shooting procedures, control message routing
of signal lines, decide message priority trans-
mission, and check transmission lines between
stations. Figure 3-1 is a block diagram of a
typical torn tape communications system setup.

NOTE

There are two important transmission line sei-
zure features available for use by the facilities
control area - an emergency seizure condition
and an immediate seizure condition,

(1) The emergency seizure feature al-
lows the control area to seize a transmission
line during a message transmission, and release
the line (when the emergency condition is over)
without- losing a character of the interrupted
message. -

(2) The immediate seizure feature al-
lows the control area to seize a transmission
line immediately, if the line is idle, or as soon
as a numbering sequence has been transmitted
by the numbering module in the transmitter cab-
inet.

(3) Refer to schematic wiring diagram

4361 WD, Volume 2 of this manual, for wiring
instructions concerning the above features.
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3-2. MODEL 28 TRANSMITTING GROUP (Fig-
ure 1-8)

a. GENERAL - The Model 28 Transmitting
Group consists of two identical multiple trans-
mitter distributor sets (Figure 1-13) and six
message identification numberin g modules
mounted in a common cabinet (Figure 1-8).
Each set consists of three transmitter distrib-
utors and one motor unit (synchronous or gov-
erned) mounted on a common base (Figure 1-18).
The transmitter distributor sets are mounted,
one above the other, on the cabinet shelves be-
low the numbering modules. The cabinet pro-
vides the necessary electrical control apparatus
for operation of the equipment and, in addition,
also provides collection and storage facilities
for tape transmitted - or to be transmitted - by
the equipment.

b. OPERATING PROCEDURE

(1) CONTROLS AND ALARMS - Op-
erating controls and alarm lamps are located
at convenient positions on the transmitting cab-
inet to facilitate operation of the group. Refer
to Table 3-1 for a listing of the operating con-
trols and alarm lamps, and to Figure 3-2 for
their locations.

(2) LOADING TRANSMITTERS WITH
TAPE - All transmitter distributors are loaded
in the same manner (Figure 3-3). Place the
run-stop switch to the STOP position. Depress
the red tape lid release button to raise the tape
lid. Place the tape feed perforations on the
teeth of the feed wheel with the first code to be
transmitted directly over the sensing pins.
When placed in the transmitter, the printed
characters should be up, and three code holes
should be to the left of the feed wheel. Hold the
tape flat, and close the tape lid. If it is desired
to utilize the tape deflector, make sure it is
down before the tape is loaded and the tape lid
is closed.

NOTE

When operating with one transmitter distributor
per channel (single channel operation), tape may
be loaded into the units when the run-stop lever
isplaced in the free wheeling position. With the
lever in the FREE position, the start circuit is
open. The lever mechanically disengages the
tape feed mechanism and permits "free-wheel-
ing" action in positioning or feeding tape into the
reading head without raising the tape lid.

(38) STARTING OPERATION

(a) Placethe main ON-OFF power
switch to the ON position. The switch is acces-
sible when the rear doors are opened, or by
raising the dome and swinging the control relay
rack to the horizontal position.

ORIGINAL




275B

Table 3-1

Table 3-1. Transmitting Group Operating Controls and Alarms

Item

Control or Alarm

Purpose

Remarks

Identification Card Holder

Provides mounting facilities
for an identification card.

Provides means for trans-
mitter channel identification.

Numbering Module

Provides visual indication
of message number.

Number in view is same as
number transmitted.

OPEN LINE alarm lamp
(WHITE)

Informs the operator of
trouble in the signal line
circuit.

Controlled by operation of
the open line time delay re-
lay in the monitor cabinet.

ABNORMAL TRAFFIC
alarm lamp (AMBER)

Indicates seizure of atrans-
mission channel from a re-
mote location.

Line may be seized from
either the monitor cabinet or
the facility control area.

@ © © O O

NO-DELETE switch

Allows deletion of identi-
fication sequence from
transmission.

Operated to "delete' position
(down) only when both trans-
mitters are in "idle" condi-
tion. Will prevent normal
transmission if left in
""delete' position.

6 Main ON-OFF power Supplies 115 volt AC power Located on electrical control
switch (not shown on to all transmitting group rack panel. Accessible from
Figure 3-2) circuits. rear of cabinet, or when dome

is raised and rack is rotated
to a horizontal position.

T Base ON-OFF power Supplies 115 volt AC power Two switches, one mounted
switch (not shown on to multiple transmitter on each base and located at
Figure 3-2) distributor set motor unit. the right front corner of the

base. Accessible when the
base front door is opened.
ranAtAn Y\
3 500 LA l
oldr—3A
~—f p
@ C3E C3P
\/ "
Figure 3-2. Location of Transmitter Group Controls and Alarms
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TAPE
DEFLECTOR

START-STOP

TAPE LID
RELEASE
BUTTON

TAPE

Figure 3-3, Path of Tape in Transmitter Distributor

(b) Place the base ON-OFF power
switches to the ON position. The switches are
located at the right front corner of the bases be-
hind the hinged door.

(¢) First load an upper transmit-
ter distributor with tape, and place it in the
RUN position. A lower transmitter distributor
may then be loaded with tape and also placed in
the RUN position. Messages will be transmit-
ted in tandem fashion (assuming the control cir-
cuit is wired for tandem operation - see para-
graph 4-3.f.) as long as tapes are loaded into
the transmitters and power is supplied to the
control circuit,

(4) CONTROL CIRCUIT - SUMMARY
OF OPERATION

NOTE

In the following discussion the terms UPPER -
TD and LOWER - TD will be used to distinguish
between those transmitter distributor (TD) units
mounted on the upper shelf, and those mounted
on the lower shelf.

(a) The message identification
control circuit and transmitter magnets are all
de-energized when in an idle or stop position.
When an operator loads a tape to be transmitted
in an UPPER - TD unit and places it in RUN po-
sition, a relay type "flip-flop" control circuit is
completed. The control circuit will then ad-
vance the message numbering mechanism one
unit, and set up the system for "normal trans-
mission' operation (message identification
switch must be in NO DELETE position),

3-4

(b) The control circuit will then
proceed to automatically transmit a fifteen char-
acter identification sequence -- (LTR) ZCZCAB
CDE (FIG) 000 (LTR) -- for the message to be
transmitted. After transmission of the identify-
ing sequence, the UPPER-TD is allowed to read
and transmit its message.

(¢) The UPPER-TD and LOWER-
TD are wired in series on the same signal line.
If loaded with tape, the LOWER-TD will transmit
its message tape after the associated UPPER-
TD completes its transmission. Before actual
transmission of the LOWER-TD message tape,
a new fifteen character identifying sequence will
be transmitted (the code is exactly the same as
the previous sequence, except that the number
portion of the sequence is increased by one
unit),

(d) While the LOWER-TD is trans-
mitting its message, the UPPER-TD may again
be loaded with a message tape for transmission
upon completion of the LOWER-TD transmis-
sion. Before transmission of the new message,
the control circuit, again, automatically trans-
mits another identification sequence and will al-
low the UPPER-TD to read and transmit its
message. This tandem type operation will con-
tinue until interrupted (1) by the operator or (2)

by a "line seized" condition.

(e) To operate the message iden-
tification deletion feature, both the UPPER and
LOWER transmitters should be in an idle con-
dition (i.e. no tape installed). Operating the de-
letion switch, located on the control panel below
the ABNORMAL TRAFFIC lamp, to the down or
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ndelete" position conditions the control circuit
to omit transmission of the normal identification
sequence when atapeis insertedin atransmitter
distributor. As soon as the tape begins tomove,
the switch should be returned tothe NO DELETE
(up) position in order to return the control cir-
cuit to a normal transmission condition.

(5) 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 sup-
plied with power. Operating the main ON-OFF
power switch to the OFF position disconnects
115 volt AC from all power supply circuits and
places the equipment in a stop condition.

3-3. MODEL 28 TYPING REPERFORATOR
MONITOR GROUP (Figure 1-9)

a. GENERAL - The Model 28 Typing Re-
perforator Monitor Group consists of two mul-
tiple typing reperforator sets and two multiple
tape winder sets mounted in a common cabinet.
The cabinet, besides providing mounting facili-
ties for the above equipment, also houses the
necessary electrical control apparatus for its
operation (Figure 3-4). Each multiple reper-
forator set is composed of three typing reper-
forators (chadless or fully perforated) and a
motor unit (synchronous or governed), mounted
on a common base. The two reperforator sets
are located, one above and one below the tape
winders, on the cabinet's UPPER SHELF and
LOWER SHELF. The reperforator sets mount
on sliding rails, and may be pulled forward for
maintenance or servicing. Tape supply facilities
and chad disposal facilities (fully perforated
units only) are provided for each typing reper-
forator (Figure 1-23).

b. OPERATING PROCEDURE
(1) CONTROLS AND ALARMS - Op-
erating controls and alarms are located at con-
venient positions on the monitor cabinet control
panel. Refer to Table 3-2 for a listing of the
operating controls and alarm lamps, and to Fig-
ure 3-5 for their locations.

(2) TAPE AND RIBBON ROUTING
(a) TAPE ROUTING

1. Tape routing for the UP-
PER and LOWER SHELF reperforator sets is
basically the same. Tapefeeds forward from off
the top of a tape supply roll and through the tape
guide fastened to the side of the supply reel con-
tainer (Figure 1-26). From the tape guide the
tape is fed into the tape chute of the reperforator,
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Par. 3-3.b.(4)(c)

through the tape feed mechanism, and through
the block (Figure 3-6).

2. From the punch block the
tape is fed down (UPPER SHELF reperforators)
to the left and through a tape winder tape arm
(Figure 3-7). The end of the tape is threaded
about sixinches through any one post on the cen-
ter 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 1-27).

3. The only variation for
routing tape on the 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 (see Figures 2-10 and 3-1).

(b) RIBBON ROUTING - For rout-
ing of ribbon on the typing reperforator, refer
to Figure 3-8. Open the ribbon spool toggles.
Thread a new ribbon to an empty spool, and in-
sert the spools on the shafts. The full spool
should be on the front shaft (left shaft in Figure
3-8).

(3) CHAD DISPOSAL (FULLY PER-
FORATED TAPE TYPING REPERFORATORS
ONLY). Each reperforator unit is supplied with
disposal facilities for chad. When a fresh roll
of tape is placed into the tape supply container
for a reperforator, 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 backing up in
the chad chutes and fouling the punch mechanism.

(4) STARTING OPERATION

(a) Placethe main ON-OFF power
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 reperfo-
rator set ON-OFF power switches to the ON po-
sition. The switches arelocated at the left cor-
ner of the bases, and are accessible when the
front doors are opened.

(c) Place the TAPE WINDER
switches to their ON position.
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Fig. 3-4
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Figure 3-4. Monitor Cabinet (Rear View)
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Table 3-2. Monitor Group Operating Controls and Alarms

Control or Alarm

Purpose

Remarks

Identification Card
Holders

Provide mounting facilities
for an identification card.

Provides means for signal chan-
nel identification.

115 volt AC power
receptacle

Provides 115 volt AC power
for operation of Rerun Cart
Group.

Refer to paragraph 1-7.

LOW TAPE alarm
lamp (RED)

Indicates a low tape condi-
tion on one of the typing re-
perforator supply reels.

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

ABNORMAL TRAF-
FIC rerun jacks

Tomake a signal line avail-
able to Rerun Cart Group.

For transmission of ABNORMAL
TRAFFIC. See Table 3-1.

NUMBER-NO
NUMBER switches

Provides a means of num-
bering messages sent from
Rerun Cart Group.

Controls the numbering module in
the transmitting cabinet, and al-
lows seizure of a transmitting
channel.

REMOTE SEIZURE
alarm lamp (AMBER)

Informs operator of a re-
mote seizure.

Initiated from the Facility Con-
trol Area.

OPEN LINE alarm
lamp (WHITE)

Informs operator of trouble
in the signal line circuit.

Controlled by operation of the open
line time delay relay inthe cabinet.

el ol @ © O © G O|F

LOCAL SEIZURE
alarm lamp
(GREEN)

Informs operator when local
seizure of transmitting line
has been accomplished.

erates in conjunction with
BER-NO NUMBER switch,
Item 5.

TAPE WINDER
switch

To supply 115 volt AC to
the tape winder motors.

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

® ©

WINDER FULL
alarm lamp (RED)

Indicates full condition of

one of the tape winder reels.

Specific reel becoming full is de-
termined by a visual inspection
of the reels.

®

115 volt DC power
receptacle

Provides 115 volt DC power
to operate clutch circuits on
the Rerun Cart Group.

To be used with a suitable drop-
ping resistor.

Base ON-OFF
power switch (not
shown on Figure 3-5)

Supplies 115 volt AC power
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 the front doors are opened.

13

Main ON-OFF power
switch (not shown on
Figure 3-5)

Supplies 115 volt AC power
to all monitor group cir-
cuits.

Located on the electrical control
rack panel. Accessible from rear
of cabinet, or when dome is raised
and rack rotated to a horizontal
position.

ORIGINAL
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Figure 3-5. Location of Monitor Group Controls and Alarms

TAPE FEED
MECHANISM

TYPEWHEEL

BLOCK

INTO TAPE
CHUTE

FEED SCREW

Figure 3-6. Path of Tape in Typing Reperforator

(5) ABNORMAL TRAFFIC OPERA-
TION

(a) The monitor cabinet provides
facilities for transmitting message tapes with
the option of assigning a new message identifi-
cation code to the message. This feature is pro-
vided so that the monitor operator may trans-
mit from the monitor location any messages
which were lost by the outlying stations but not
by the monitor station.

(b) When the monitor operator is
notified that a message (number 162 for example)
has not been received, he brings a Rerun Cart

3-8

Group (See Figure 1-7) to the cabinet position.
The operator then inserts the DC clutch magnet
battery plug, the AC power plug, and the trans-
mitting plug into their respective receptacles on
the control panel (refer to Table 3-2 and Figure
3-5). Placing the tape reel which contains mes-
sage number 162 on the unwinder stud, the op-
erator unwinds the tape until he locates message
162. The message is removed from the reel,
and the start of the message tape is inserted in
the reading head of the transmitter distributor,
The operator thenplaces the line seizure NUM-
BER-NO NUMBER switch to the NUMBER posi-
tion. This conditions the control circuit in the
transmitting cabinet to stop transmission of
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Figure 3-7. Model 28 Monitor Group (Typing Reperforators,
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1. FROM BOTTOM AT
LEFT OF SPOOL

2. OVERROLLER

LEFT TOGGLE =

3. THROUGH FRONT
REVERSING PINS

4. THROUGH RIBBON
GUIDE

7. TO TOP FROM
LEFT OF SPOOL

RIGHT TOGGLE

6. UNDER ROLLER

THROUGH REAR
REVERSING PINS

Figure 3-8. Path of Ribbon in Typing Reperforators

messages from the transmitter distributor - at
that location - upon completion of any message
which may already be in the process of trans-
mission. When seizure is accomplished, a new
identification number will be transmitted (for
message 162) from the transmitting cabinet and
the green LOCAL SEIZURE lamp at the monitor
cabinet will light. The amber ABNORMAL
TRAFFIC lamp, at the transmitter cabinet, will
also light to notify the transmitter operator that
a transmitting channel has been seized from a
remote location.

(c) When the green LOCAL SEI-
ZURE lamp lights, the monitor operator may
place the run-stop lever on the rerun group
transmitter to the RUN position. Upon comple-
tion of message transmission, the operator re-
sets the NUMBER-NO NUMBER switch to its
mid position, removes all connecting plugs from
the rerun group, splices the message tape back
onto the reel, rewinds the monitor tape, and fi-
nally replaces the tape reel. When the NUMBER-
NO NUMBER switch is returned to the mid po-

3-10

sition, the line seizure circuit is broken, the
alarm lamps extinguish, and the transmitting
channel is released for normal operation,

(d) In addition to the above local
seizure option, an amber REMOTE SEIZURE
lamp is provided to inform the monitor operator
of a line seizure from the Facility Control Area,

(6) LOWTAPE - FULL WINDER CON-
DITIONS - If a low tape supply or full winder
condition occurs(red warning lamps on the con-
trol panel will light), two methods may be used
to correct either condition.

(a) The first method would be to
operate the NUMBER-NO NUMBER switch to the
NO NUMBER position. This will cause a line
seizure to occur at the transmitting cabinet as
explained in paragraph (5) (b) above, except that
no identification sequence will be transmitted.
When the green LOCAL SEIZURE lamp lights,
the operator may thenproceed to correct the in-
dicated condition,

ORIGINAL



NOTE

When using this method, the monitor operator
must be sure that ample tape is available for
reception of the last message being transmitted
at the transmitting station before line seizure
occurs.

(b) The second method which may
be used, is for the monitor operator to contact
the transmitting operator and request him to
place the associated transmitter run-stop lever
to the STOP position. The monitor operator
may then correct the indicated condition.

(7) STOPPING OPERATION - To stop
operation, return the ON-OFF power switches
to their OFF position.

3-4. MODEL 28 TYPING REPERFORATOR RE-
CEIVING GROUP (Figure 1-10)

a. GENERAL - The Model 28 Typing Re-
perforator Receiving Group consists of two mul-
tiple typing reperforator sets mounted in a com-
mon cabinet. The cabinet, besides providing
mounting facilities for the above equipment, also
houses the necessary electrical control appara-
tus for its operation (Figure 4-19). Each multi-
ple reperforator set is composed of three typing
reperforators (chadless or fully perforated) and
a motor unit (synchronous or governed), mounted
on a common base. The reperforator sets are
located, one above the other, on the cabinet's
UPPER SHELF and LOWER SHELF. Each set
mounts in a drawer assembly, and may be pulled
forward by the operator for tape and ribbon
changing. Tape supply facilities and chad dis-
posal facilities (fully perforated units only) are
prov%ded for each typing reperforator (Figure
1-23).

b. OPERATING PROCEDURE

(1) CONTROLS AND ALARMS - Oper-
ating controls and alarms are located at con-
venient positions on the monitor cabinet control
panel. Refer to Table 3-3 for a listing of the
operating controls and alarm lamps, and to Fig-
ure 3-9 for their locations.

(2) TAPE AND RIBBON ROUTING

(a) TAPE ROUTING - Tape rout-
ing for these reperforator sets is essentially the
same as that of the monitor group (paragraph
3-3.b.(2)(a). After coming through the punch
block, the tape is directed through the appro-
priate slot in the drawer front (see Figure 1-10
and 2-11),
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(b) RIBBON ROUTING - Ribbon
routing for these reperforators is identical to
that for the reperforators used in the monitor
group. Refer to paragraph 3-3.b.(2)(b).

(3) CHAD DISPOSAL (FULLY PER-
FORATED TAPE TYPING REPERFORATORS
ONLY) - Refer to paragraph 3-3.b.(3).

(4) STARTING OPERATION

(a) Place the main ON-OFF power
switeh 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 ON-OFF power switches to the ON posi-
tion. The switches are located at the left corner
of the bases, and are accessible when the front
doors are opened.

(5) MESSAGE RECEPTION - The re-
ceiving operator tears the message tape from
the reperforators, and records the number of
the message and/or the time the message was
received. The torn tape is then inserted on the
tape holders assigned to the respective receiv-
ing reperforator (Figure 4-41). When a suffi-
cient quantity of message tapes have accumu~
lated, the operator removes all the tapes and
distributes them (according to their address
codes) into the ready to transmit tape grids or
"figure 8" bins on the transmitting cabinets
(refer to Figure 3-1).

(6) LOW TAPE CONDITION

(a) The red LOW TAPE lamp in
the center of the control panel warns the re-
ceiving operator of a low tape condition on one
of the reperforators. The operator can deter-
mine the exact unit running low by the red col-
ored tape emerging from the reperforator. To
enable the operator to change the tape supply
without losing any incoming messages, spare
reperforator jacks and reperforator marking
battery switches are provided on the control
panel (Table 3-3 and Figure 3-9).

(b) To change tape, the operator
brings a spare reperforator tothe receiving cab-
inet, and plugs the units AC power connector in-
to the mating receptacle on the control panel.
The operator then inserts the signal line plug
into the proper jack on the control panel, and
the spare reperforator will monitor the receiv-
ing reperforator. After assuring overlap of the
signals, the operator places the REPERF MARK-
ING switch into its up position. This shunts the
signals to the receivingrepe rforator, and causes

3-11




Table 3-3

275B

Table 3-3. Receiving Group Operating Controls and Alarms

Item

Control or Alarm

Purpose

Remarks

115 volt AC power recep-
tacle

Provides 115 volt AC
power for operation of a
spare reperforator.

Refer to paragraph 1-8,

TAPE FEED OUT button

Initiates remote controlled
"letters" tape feed-out
mechanism on the typing
reperforators.

Feeds out a predetermined
length of tape at the end of
a message (when depress-
ed) perforated with the
""letters" code combina-
tion.

©

Spare reperforator jack

To provide a quick means
of inserting a spare re-
perforator into the signal
line.

Used when changing tape
or ribbon,or replacing the
reperforator in the set.

REMOTE SEIZURE alarm
lamp (AMBER)

Inform operator of a re-
mote seizure,

Initiated from the Facility
Control Area,

OPEN LINE alarm lamp
(WHITE)

Informs operator of
trouble in a signal line
circuit.

Controlled by operation of
the open line time delay
relay in the cabinet.

REPERF MARKING switch

Shunts signals to the
cabinet reperforator.

Causes reperforator to
come to the stop position
for servicing purposes.

@ © © 6

LOW TAPE alarm lamp
(RED)

Indicates a low tape condi-
tion on one of the typing
reperforator supply reels.

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

8 Base ON-OFF power Supplies 115 volt AC to Two switches, one mounted
switch (not shown on multiple typing reper- on each base and located
Figure 3-9) forator set motor units. at the left front corner of
the base. Accessible when
the drawers are opened, or
the drawer front panel as-
sembly is removed.
9 Main ON-OFF power Supplies 115 volt AC to Located on the electrical
switch (not shown on all Receiving Group cir- control rack panel. Ac-
Figure 3-9) cuits. cessible via rear doors,
or when dome is raised
and rack is swung to a
horizontal position.
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Figure 3-9. Location of Receiving Group Controls and Alarms

the reperforator to come to a stop. The oper-
ator may then replenish the reperforator tape
supply, and place the unit back on the line. The
message tape received by the two reperforators
during the above change-over operation may be
spliced together (if necessary) with any standard
tape splicer.

(7) STOPPING OPERATION - To stop
operation, return the ON-OFF power switches to
their OFF position,

3-5. MODEL 28 MONITOR TRANSMITTER
(PULL-BACK) GROUP (Figure 1-11)

a. GENERAL

(1) The Model 28 Monitor Transmitter
Group consists of one multiple transmitter dis-
tributor set, one multiple typing reperforator
set, and one multiple tape winder set. The cab-
inet, besides providing mounting facilities for
the above equipment, also houses the necessary
electrical control apparatus for its operation
(Figure 3-11),

(2) The multiple transmitter distribu-
tor set consists of three transmitter distributors
and a motor unit mounted on a common base
(Figure 1-18), The set mounts on the cabinet
shelf below the front control panel.

(3) The multiple typing reperforator
set consists of three typing reperforators (fully
perforated or chadless units) and a motor unit
mounted on a common base (Figure 1-23). The
set mounts on a sliding rail assembly below the
multiple transmitter distributor set, and may be
pulled forward for maintenance or servicing.
Tape supply facilities and chad disposal facili-
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ties (fully perforated units only) are provided
for each typing reperforator.

(4). . The multiple tape winder set con-
sists of three tape reels, a motor unit, a drive
mechanism, and a clutchmechanism mounted on
a common frame assembly (Figures 1-27 and
1-28). The set is mounted on a bracket assem-
bly attached to the bottom of the multiple typing
reperforator set, and pulls forward with that unit
(Figure 3-12).

b. OPERATING PROCEDURE

(1) CONTROLS AND ALARMS - Op-
erating controls and alarms are located at con-
venient positions on the monitor-transmitter
cabinet control panel. Refer to Table 3-4 for a
listing of the operating controls and alarms, and
to Figure 3-10 for their locations.

(2) TAPE AND RIBBON ROUTING

(a) TAPE ROUTING - Tape rout-
ing for the reperforators is essentially the same
as that of the monitor group UPPER SHELF re-
perforators. Refer to paragraph 3-3.b.(2)(a)l
and 2, and Figure 3-12,

(b) RIBBON ROUTING - Ribbon
routing for the reperforators is identical tothat
for the reperforators used in the monitor group.
Refer to paragraph 3-3.b.(2)(b).

(3) LOADING TRANSMITTERS WITH
TAPE - Refer to paragraph 3-2.b.(2) for loading
instructions.,

(4) CHAD DISPOSAL (FULLY PER-
FORATED TYPING REPERFORATORS ONLY) -
Refer to paragraph 3-3.b.(3).
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Table 3-4
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Table 3-4. Monitor-Transmitter Group Operating Controls and Alarms

Item

Control or Alarm

Purpose

Remarks

WINDER FULL alarm
lamp (RED)

Indicates full condition of
one of the tape winder
reels,

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

TAPE WINDER switch

To supply 115 volt AC to
the tape winder motor.

TAPE OUT alarm lamp
(RED)

Indicates a low tape condi-
tion on one of the typing
reperforator supply reels.

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

4 Base ON-OFF power Supplies 115 volt AC Located at the left front
switch (not shown on power to the multiple corner of the base, and
Figure 3-10) typing reperforator set. accessible when front

doors are opened.

5 Base ON-OFF power Supplies 115 volt AC Located at the right front
switch (not shown on power to the multiple corner of the base, and
Figure 3-10) transmitter distributor accessible when the base

set, front door is opened.

6 Main ON-OFF power Supplies 115 volt AC Located on the electrical
switch (not shown on power to all Monitor control rack panel. Ac-
Figure 3-10) Transmitter Group cir- cessible via rear doors,

cuits. or when dome is raised
and rack is swung to a
horizontal position.
2
L /9 1 J [ R
v ®
ol
Figure 3-10. Location of Monitor - Transmitter Group Controls and Alarms
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RACK
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33 RY POLAR
LINE RELAY

Figure 3-11, Monitor - Transmitter Cabinet (Dome Removed)

(5) STARTING OPERATION

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

(b) Place the multiple typing re-
perforator set and transmitter distributor set
ON-OFF power switch to the ON position. The
switches are located respectively on the left and
right front corner of the bases, Place the TAPE

WINDER switch in its on position.
(6) MESSAGE RERUN - To reruna

ORIGINAL

message from the monitor-transmitter group,
the operator removes the tape reel containing
the message from the tape winder and places it
on the unwinding stud located inside the leftfront
door. After locating the message to be rerun,
the operator loads the message tape into the
proper transmitter distributor and sends the
message. When transmission is completed, the
operator splices the message tape back onto the
tape reel, rewinds the monitor tape, and replaces
the reel.

(7) STOPPING OPERATION - To stop
operation, return the ON-OFF power switches
to their OFF positions.

3-15
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MULTIPLE
TRANSMITTER
DISTRIBUTOR
SET

MULTIPLE TYPING
REPERFORATOR SET

TAPE
UNWINDER
STUD

MULTIPLE TAPE
WINDER SET

Figure 3-12. Model 28 Monitor Transmitter (Pull-Back) Group
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SECTION 4

PRINCIPLES OF OPERATION

4-1. GENERAL

a. Thissection coversthe operating prin-
ciples and circuit descriptions of the Model 28
Universal Torn Tape System and the auxiliary
Monitor Transmitter (Pull-Back) Group. The
Model 28 Universal Torn Tape System consists
of three groups: a Model 28 Transmitting Group,
Model 28 Typing Reperforator Monitor Group,
and Model 28 Typing Reperforator Receiving
Group. The groups provide complete facilities
for the reception, storage, and transmission of
messages over radio or wire channels connect-
ing two or more stations equipped with compat-
ible units.

b. Depending uponcustomer requirements,
the equipment can be wired to transmit and re-
ceive polar or neutral direct current signals in
a 7.00, 7.42, or 7.50 unit stop-start pattern.
Operation at 0.020 or 0.060 ampere line current
(neutral operation), or 0.030 ampere line cur-
rent (polar operation) is possible. Gearing
changes canadapt the equipment for various op-
erating speeds (see Table 4-1). A transformer
and rectifier supply furnishes current for oper-
ation of the selector unit magnets through plug-
in type line relays. The selector magnet cir-
cuits are closed loops, and a separate line relay
is required for each unit in the groups equipped

with a selector magnet. Wiring facilities pro-
vided allow a choice of "free-running” or ''syn-
chronous pulsed' transmission.

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 similar power supply, except that the
line frequency may vary 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.
Teletypewriter equipment utilizes the Baudot
code, a five-unit start-stop signaling code, in
which each character orfunction is represented
by a combination of marking currentand spacing
current time intervals. In a polar signal cir-
cuit, intervals during which current flows in a
positive direction are referred to as "marking"'
elements, and intervals during which current

Table 4-1. Speed Chart

Unit

Code 7.00 7.00 7.00 7.42 T.42 7.42 T.42 7.50 7.50 7.50

0.P.M.| 390 428.6 |636 368 404 460 600 364 400 600

Baud 45.5 50.0 74.2 45.5 50.0 56.9 74.2 45.5 50.0 75.0

Pulse

Lgth. 0.022| 0.020f{ 0.0135} 0.022| 0.020{ 0.0175| 0.0135| 0.022| 0.020] 0.0133

Freq. 22.75 | 25.0 37.1 22.75 | 25.0- 28.45 37.1 22.75 | 25.0 37.5

Char.

Per

Sec. 6.5 7.1 10.6 6.0 6.7 T 10.0 6.1 6.7 10.0

Words

Per

Min. 65 71.4 |106 60 67.3 75 100 60.6 66.6 (100
ORIGINAL
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TRANSMISSION PATTERNS TRANSMISSION SEQUENCE
S START - ALWAYS SPACING
s U NO. 1 - MARKING OR SPACING
s - NO. 2 - MARKING OR SPACING
s NO. 3 - MARKING OR SPACING
s W NO. 4 - MARKING OR SPACING
s M NO. 5 - MARKING OR SPACING
M STOP - ALWAYS MARKING
=1 UNIT#e1 UNIT o1 UN|]’4B] UNITale] UNIT»e 1 UNIToe] UNIT FOR GRAPHICAL REPRESENTATION
OF LETTERS "R" AND "Y", SEE
+42 UNITSH | £/ URE 4-2.
1.50 UNITS—>
- 7.50 UNITS OF TIME we
FIGURES =21 (83 |a|#l8] [(])][.].]|9]8]|1|4|al5]7]:{2]/|6]" t[<|E|=|V (A
= wi T,
LETTERS AlB|c[D[E|F|G[H|I|J|K|L|M|N|o|Pla|R[s|T|uv|W|x]|Y |z HHEHEE
| oo [olo|® 0 o (o (o [@® ole
2 o] J@ o |e/ee]® olele 000 o |eole
FEED HOLES |elo|o]o]ofo]ofjo[o]o|ofjo]o]|o|e]o|o|o|o|oc]o|alolo]o|e o|lojolofo|o
3 O o oo o o0 oo/ [0 [o]e] [ole 0
4| |ojeje] [e]e ole| [elole ® e [eo ® ole®
5| |e 00 DOR000 OEO000O0 00

Figure 4-1. Signal Code

flows in the opposite direction as "spacing" ele-
ments. Ina neutral signal circuit, intervals
during which current flows inthecircuit are re-
ferred to as "marking' elements, and intervals
during which no current flows as ''spacing" ele-
ments.

b. Every code combination includes five
elements that carry the intelligence, each of
which may be either marking or spacing. The
intelligence elements are preceded by a start
element (always spacing) and are followed by a
stop element (always marking). The start and
stop elements provide for mechanical synchro-
nization between the transmitting and receiving
equipment. A graphic illustration of the mark-
ing and spacing element in each sequence may
be found in Figure 4-2, Code Representation of

4-2

the Letters R and Y. All five elements are
marked in the "letters' code. The '"blank' code
is comprised of five spacing elements.

¢. 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. This permits
each permutation, excluding those used to shift
and unshift the apparatus, to represent two char-
acters or functions.

d. These sets employ a 7.00, 7.42, or 7.50
unit transmission pattern (see Figure 4-1). The
signaling frequency is expressed in dot cycles
per second, one cycle consisting of a positive
current pulse followed by a negative current

CRIGINAL




LETTER "Y"

‘ START 1 2

Par. 4-3.b. (1) (c)4.

LETTER "R"

——I START | 1 2

3 4 5 STOP

3 4 5 STOP

Figure 4-2. Code Representation of the Letters "R' and "Y"

pulse. The equipment speed in baud is equal to
twice the frequency. Speed in words per minute
is roughly equivalent to one-sixth the operations
per minute.

4-3. MODEL 28 TRANSMITTER GRCUP (Figure
1-8)

a. GENERAL - The Model 28 Transmitter
Group consists of six transmitter distributors
and two motor units (synchronous or governed)
mounted on two multiple transmitter distributor
bases (threetransmitters and one motor on each
base). The above units mount in a Model 28 Uni-
versal Cabinet which provides message number-
ing, wiring, and electrical control facilities for
operation of the multiple transmitter distributor
sets. The transmitter distributors may be op-
erated at various speeds, depending on the gear
set used (see Table 4-1).

b. TRANSMITTER DISTRIBUTCR OPER-
ATION

(1) GENERAL

(a) The transmitter distributor
used in the Model 28 Transmitter Group mounts
on a multiple base. The unit is designed to
sense code combinations perforated in a tape
or received from an external multiwire input,
convert them into electrical code pulses, and
distribute them over a signal circuit. Arc sup-
pressors are connected across the distributor
auxiliary contacts and the signal line. All elec-
trical wiring terminates in a 36 point female
connector mounted on the rear of the unit (Fig-
ure 1-15).

(b) The transmitter distributor is
ORIGINAL

a two-shaft unit. The sensing shaft auxiliary
"B'" contact controls the distributor shaft clutch
release magnet electrically when the control
system stepping switch is in its 16th position.
However, each shaft may be operated independ-
ently of the other. Rotation of the sensing
shaft is controlled via the stepping switch ("A"
level) and the contacts of the transmitter distri-
butor control relay in series with the transmit-
ter distributor read magnet (Figure 4-19). A
start-stop control lever, tape-out pin, and tight
tape arm control the transmitter control relay
electrically. The unit is capable of "single
wire' output, and ""multiple wire" input to the
distributor contacts for sequential distribution.
Signal out may be arranged for neutral or polar
operation. The operation sequence is such that
the reading cycle occurs after tape feeding, and
the last character sensed is transmitted imme-
diately.

(c) In the following description of
the sequence of operation, the transmitter dis-
tributor is assumed to be operating under the
following normal conditions:

1. Current applied to the
sensing and distributor clutch trip magnet cir-
cuits and the motor power circuit at the base
connector terminals.

IS

Motor toggle switch in its
"ON'" position.

3. Tape inserted in the
transmitter, tape lid closed, and the start-stop
lever in its right, or "RUN", position.

4. Sensingclutchtrip magnet
and start-stop switch connected in series.
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5. Distributor clutch trip
magnet and auxiliary '"B" contact connected in
series,

6. Storing switch contacts
anddistributor contacts connected inseries with
the signal line.

(2) SUMMARY OF OPERATION

(a) The sensingclutchtrip magnet
is energized via the 16th position on the "A"
level of the stepping switch, the K202 control
relay contacts, and the transmitter start-stop
contacts.

(b) The sensing clutch and cam
sleeve will start their rotation to advance the
tape, sense the tape, store the sensed character
in the storing switch, and operate the auxiliary
"A'" and "B'" contacts.

(c) When operated, the auxiliary
""B" contact completes an energizing path for the
distributor clutch trip magnet. The distributor
clutch trips and the distributor cam and clutch
rotate to distribute the stored codepattern over
the signal line.

(d) In continuous transmission,
the sensing cam will have started its next cycle
while the actions controlled by the distributor
cam sleeve aretaking place. These motions will
continue until the sensing clutch trip magnet cir-
cuit is interrupted (by exhaustion of tape or by
moving the start-stoplever to the stop position),
and the sensing clutch disengages.

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

(4) SENSING SHAFT

(a) CLUTCH TRIP (Figure 4-3) -
As the sensing clutch trip magnet is energized,
its armature and armature extension bail are
attracted to the magnet core releasing the latch-
ing extension of the lower trip lever. The lower
trip lever and 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
(Figure 4-4) - Clutch engagement is accom-
plished by releasing the lower end of lever B.
The upper end of lever B pivots about its ear C

4-4

(which bears against the upper end of the sec-
ondary shoe) and moves its ear D, and the upper
end of the primary shoe, toward the left until the
shoe makes contact with the drum at point E.
As the drum turns counterclockwise, it drives
the primary shoe downward causing it to make
contact with the drum 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 atpoint H. The re-
volving drum acts to drive this shoe upward so
that it again makes contact with the drum at
point I. Since theforces involved are multiplied
at each of the preceding steps, the final force
developed at point I is very great. Thisforce is
applied to the lug J on the clutch-cam disk to
cause it to turn in step with the drum.

(c) CLUTCH RESET (Figure 4-3)

1. As thesensingcam sleeve
starts its rotation, the reset extension of the
lower trip lever rides to the peak of its cam,
placing 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
trip lever. Then,as the cam continues to ro-
tate, the reset extension of the lower trip lever
will ride to the lower part of 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 until the trip magnet is no longer ener-
gized.

3. When the clutchtrip mag-
net circuit is interrupted, the armature and
armature extensionbail 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 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 is held in proximity to
the stop lug on the clutch cam disk.

(d) CLUTCH DISENGAGEMENT

(Figure 4-5) - Clutch disengagement is caused
by bringing 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 towardthe
right. The upper spring then pulls the two shoes
together and away from the drum.
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CAM SLEEVE
CLUTCH CAM DISK

CLUTCH SHOE LEVER

UPPER TRIP LEVER
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LOWER EXTENSION

ARMATURE BAIL
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Figure 4-3. Clutch Trip Mechanism
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Figs. 4-4, 4-5
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Figure 4-4. Clutch Engaged
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Figure 4-5. Clutch Disengaged
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(e) TAPE FEEDING (Figure 4-6) -
As the sensing cam sleeve rotates, a roller on
the rear feed lever rides to the high part of its
cam moving the lower extension of the front feed
lever downward. The feed levers actuate a feed
pawl assembly which engages atooth on the feed
wheel and rotates it one space. As the feed
wheel rotates, the detent lever roller will rest
in the hollow between two teeth to hold the feed
wheel inposition. With the continued rotation of
the sensing cam sleeve, the feed lever roller
rides to the low part of its cam and the feed
pawl rises to move past the next tooth where it
is in position for the next cycle.

() TAPE SENSING (figure 4-7) -
At the start of the sensing cam sleeve rotation,
the sensing pins are in their downward position
(withdrawn from the tape), and the storing switch
contacts are arranged in accordance with the
code combination of the previous sensed charac-
ter.

1. PUSHER BAIL (Figure
4-8) - As the pusher bail roller rides to the peak

FEED LEVER

SENSING
CAM SLEEVE

275B
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of its cam, it moves the pusher levers to the
right, stripping any previously selected pusher
levers from the shoulders of their sensing pins.
Then, as the pusher bail roller rides to the in-
dent of its own cam, the pusher bailis withdrawn
from the pusher levers to permit the levers to
rest against their sensing pins.

2. SENSING BAIL (Figure
4-9) - As the sensing bail rollers move into the
indent of their cams, the right end of the
sensing 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 perfo-
rated, 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 suffi-
ciently to permit the top of the pusher lever to
drop under the shoulder of the sensing pin.
Further rotation of the sensing cam sleeve will
move the sensing bail rollers to the peak of
their cams and start the right end of the sensing
bail, the sensing pins, and the selected pusher
levers moving downward.

FEED WHEEL

DETENT LEVER

Figure 4-6. Tape Feed Mechanism
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Figure 4-9. Sensing Bail



3. LATCH BAIL (Figure
4-10) - As the latchbail roller rides to the peak
of its cam, the lower end of the latch bail moves
to the left and actuates 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 ten-
sion of their springs. If itspusher lever has not
been selected, the slide is free to rise to its un-
operated position. If its pusher lever has been
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-
ure4-11) - In its unselected or upward position,
the storing switch slide lifts the swinger of the
storing switch up, closing the normally open

(spacing) contact. In the selected or downward -

position, the slide does not operate the swinger
and the normally closed (marking) contact re-
mains closed. Thus, the code combination of the
sensed character is stored in anarrangement of
the storing switch contacts and, upon rotation of
the distributor cam sleeve, will be transmitted
sequentially over the signal circuit.

(g) AUXILIARY CONTACTS -
With the rotation of the sensing cam sleeve,
auxiliary levers "A" and "B" follow their cams
to actuate pusher levers, slides, and the contact
swingers of the storing switch assembly (Figure
4-11). These contacts are operated for each
cycle of the sensing cam sleeve as follows:

1. An auxiliary contact "A"
shall open at 7 degrees (+5 degrees) and close
at 353 degrees (+5 degrees).

2. An auxiliary contact "B"
shall close at 247 degrees (+2.5 degrees) and
open at 309 degrees (+4 degrees).

(5) DISTRIBUTOR SHAFT

(a) CLUTCH OPERATION - As
the distributor clutch trip magnet is energized,
the distributor clutch operates in a manner
similar to that of the sensing clutch (refer to
paragraph (4) (a) through (d) above) causing the
distributor cam sleeve to rotate.

(b) CAM SLEEVE (Figure 4-12).

1. AUXILIARY "C'" CON-
TACT - Shortly affer the distributor cam sleeve
starts to rotate, an auxiliary "C" cam follower
lever will ride into its cam indent. In so doing,
it will release its rocker to permit the auxiliary
""C'" contact to close. The "C' contact closes at

ORIGINAL
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50 degrees (+10 degrees) and opens at 340 de-
grees (+5 degrees).

2. DISTRIBUTOR CON-
TACTS (Figure 4-13) - The contacts of the stor-
ing switch assembly are arranged to conform
with the code combination of the character
sensed by the sensing mechanism. Then, as the
distributor cam sleeve rotates, the cam follower
levers are actuated by their cams to open and
close the distributor contacts for measured in-
tervals of time. Operation of the distributor
contacts (in series with the storing switch con-
tacts) will generate a signal pattern correspond-
ing to the code combination of the previously
sensed character.

(6) CONTROLS

(a) RUN-STOP LEVER (Figure
1-14) - A toggle type on-off (RUN-STOP) lever
is built into the tape guide plate of the transmit-
ter distributor. The switch actuated by this
lever also serves as a tight or tangled tape
switch. Wired in series with the sensing clutch
trip magnet, the switch is normally open. When
the control lever is moved from the STOP to
RUN position, it actuates a run-stop control bail,
slide arm bail, and slide arm to close the run-
stop switch contacts and energize the sensing
clutch trip magnet. When the control lever is
returned to the stop position, the switch will
open to de-energize the sensing clutchtrip mag-
net and stop rotation of the sensing cam.

(b) FREE WHEELING - When the
run~stop control lever is moved to the FREE
position, the lever cams the run-stop control
bail an additional distance and an extension of
the bail disengages the feed pawl and detent
lever from the feed wheel to permit the wheel
to rotate freely. In addition, an extension on the
run-stop control bail depresses the tape-out pin
allowing free passage of tape under the tape lid.

(c) TAPE OUT (Figure 1-14) -
The normally open contacts of thetape out switch
are wired in series with the transmitter distri-
butor control relay. With tape in the transmit-
ter, the tape-out pin is held depressed and the
tape-out switch contacts are closed, allowing the
controlrelay to energize. As the end of the tape
passes over the tape-out pin, the pin rises to
open the switch contacts and interrupt the con-
trol relay magnet circuit. Through operation of
the control relays associated contacts, the en-
ergizing circuit to the sensing clutch magnet is
opened, stopping transmission.

(d) TAPE LID (Figure 4-14) -
When the tape lid button is depressed, the shaft
portion of the button actuates thetape lid plunger
bail and the latching post. The latching post,
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Figure 4-10. Storing Switch (with Transfer Contacts)
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Figure 4-11. Storing Switch (with Transfer Contacts)
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Figure 4-12. Model 28 Transmitter Distributor (Side View)
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CAM SLEEVE
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Figure 4-13. Distributor Mechanism

which is mounted to the tape lid below the tape
guide plate, causes the main part of the tape lid
to swing upward (open) when the post swings
down. Thetapelid is closed manually by press-
ing it against the tape guide plate. The lid is
held closed by the plunger bail latching exten-
sion.

(e} TIGHT TAPE ARM (Figure
1-14) - The tight tape arm is a spring loaded
mechanism attached to the tapelid, which senses
a tight or tangled tape condition of the trans-
mitted tape. When operated, the arm actuates
an intermediate bail and slide arm assembly to
open the run-stop-tight tape contacts and de-
energize the sensing clutch trip magnet.

4-14

(f) TAPE DEFLECTOR (Figure
1-14) - A tape deflector, mounted immediately
behind the tape lid, deflects the transmitted tape
back toward the operator when in the down or
operated position. To allow straight line tape
travel, the deflector may be rotated to the right
on its hinge so as not to interfere with tape
travel.

¢. MULTIPLE TRANSMITTER DISTRIB-
UTOR BASE

(1) GENERAL

(a) The multiple transmitter dis-
tributor base provides mounting and common

ORIGINAL
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TAPE GUIDE PLATE

PLUNGER BAIL

LATCHING EXTENSION

TAPE LID

TAPE LID RELEASE PLUNGER

TAPE LID
LATCHING POST

PLUNGER BAIL

Figure 4-14. Tape Lid Mechanism (Bottom View)

drive facilities for three transmitter distribu-
tors and a synchronous or governed motor unit.
The transmitter distributors are driven by a
common cross-shaft from the motor unit mounted
at the rear of the base. Power is transmitted to
the cross-shaft via an intermediate gear set at
the left end of the cross-shaft (Figure 1-16).

(b) There are two basic types of
multiple transmitter distributor bases, a vari-
able speed and a non-variable speed base. The
bases are similar in appearance and operation,
but have one major difference. On the variable
speed base, each transmitter distributor may
be operated at a different speed (see Table 4-1)
depending onthe gear sets mounted onthe cross-
shaft. However, the transmitter distributors on
the non-variable base, all operate at the same
speed. Therefore, when changing operating
speed onthe non-variable base, the three trans-
mitter distributors are equally effected.

(2) ELECTRICAL FACILITIES -
Three 36 point receptacles (furnished with the
transmitter cabinet) are mounted on the base,
one in each transmitter mounting position (Fig-
ures 1-16 and 1-19). The receptacles mate with
the transmitter plugs (Figure 1-15), and furnish
the units with confrol and signal line facilities.
An AC power switch for motor operation is lo-
cated at the front right corner of the base.
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Three line shunt switches (one for each trans-
mitter distributor) arelocated behind the trans-
mitter distributors above the mounting clamps
(Figure 1-16). The switches are operated by the
line shunt switch operating bushing on the rear
of the transmitter distributor above the con-~
nector (Figure 1-15). When a transmitter dis-
tributor is removed from the base, the line
shunt switch closes placing a marking condition
onthe line (Figure 4-18)to energize the receiv-
ing selectors or line relays at the distant sta-
tion.

(3) ENCLOSURE - The base is resil-
iently mounted on a sub-base (oil pan), and is
enclosed with a dust cover (Figure 1-16). The
cover consists of a front hinged panel (for re-
moval of the transmitter units), transmitter
covers, and tape wear strips. The enclosure and
base, with transmitter distributors, mounts on
the shelves of the transmitter cabinet immedi-
ately above the tape bins.

(4) TRANSMITTER DISTRIBUTOR
MOUNTING - Mounting the transmitter distrib-
utors isaccomplished by opening the hinged panel
onthe front of the base cover. The unit is guid-
ed onto and from the base by studs, posts, and
bars mounted on the base (Figure 1-16). These
guide and hold thetransmitter cradle sothatac-
curate gear engagement is insured, and the
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electrical connectors onthe base and transmitter
distributor mate properly. The units are se-
cured at the front by a clamp screw which ex-
tends through the cradle and threads into a
tapped hole in the base (Figure 1-16).

d. MOTOR UNITS

(1) SYNCHRONOUS MOTOR UNIT (Fig-
ure 1-17)

(2) GENERAL - The synchronous
motor unit is a 1/12 horsepower, 3600 RPM, two
pole, wound stator ball bearing motor with a
squirrel cage type rotor. The stator has two
windings - a main operating winding and an aux-
iliary starting winding. The auxiliary winding
is wired in series with a 170 MFD electrolytic
capacitor and a currentoperated motor starting
relay. Normalstarting currentis 12.0 amperes,
running current 2.7 amperes, and rated torque
23.4 ounce inches. The motor operates on sin-
gle phase, 115 volt (plus or minus 10 per cent)
alternating current, at a frequency of 60 cycles
per second (plus or minus 0.75 per cent).

(b) OPERATION

1. Theinitial starting current
causes the relay to pull up, and its contacts to
close the auxiliary winding circuit. Astherotor
gains speed, the current flowing throughthe mo-
tor, and through the relay coil, decreases. When
a predetermined current value is reached, the
relay armature is released, the relay contacts
are opened, and the auxiliary winding circuit is
disconnected from the line. The rotor continues
to accelerate until it reaches synchronous speed
(3600 RPM). The motoris wiredin such a man-
ner that the rotor revolves counterclockwise
when viewed from the fan end.

2, Thestarting relayandca-
pacitor, together with a thermal cut-out switch,
are mounted in a compartment abovethe motor.
Thethermal cut-out switchis in series with both
the main and the auxiliary motor windings. I
excessive currentis drawn by the motor for any
reason, the thermal cut-out switch will open the
circuit preventing possible damage to the motor.
The switch may be manually reset, if tripped, by
depressing the red button which projects upward
through the compartment mounting plate. Allow
the motor to coolatleast 5 minutes before man-
ually depressing the red button.

3. Therearetwofanslocated
within the motor housing, one at each end of the
rotor. These draw cooling air throughthe slots
in the end bells and exhaust it through the slots
inthe motor housing. The end bells have rubber
vibration mounts by means of which the motor
sets in the ends of its mounting bracket. The
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rubber mounts are held inthe bracket by mount-
ing straps. The motor shaft has a tapped hole
for usein fastening the intermediate shaft driv-
ing 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.

(2) GOVERNED MOTOR UNIT (Figure
1-18)

(a) GENERAL - The governed mo-
tor unit is a 1/15 horsepower, 3600 RPM ball
bearing motor, which depends on an electrome-
chanical governor for its speed regulation. The
armatureis wired in series withtwo field wind-
ings and the governor contacts. A 250 ohm, 40
watt resistor and 0.5 MFD capacitor are con-
nected in parallel with the governor contacts.
When the contacts are closed, the resistor is
shorted out. When the contacts are open, the
resistor is in series with the motor to limit its
operating current and reduceits speed. The ca-
pacitor serves as a spark suppressor for the
governor contacts. Normal starting current is
4.0 amperes, running current 2.9 amperes, and
rated torque 18.7 ounce inches. The motor oper-
ates on single phase, 115 voltalternating current
(plus or minus 10 per cent) at a frequency of 50
to 60 cycles per second.

(b) OPERATION

1. The combination fan and
governor is mounted on one end of the motor
shaft. The fan draws cooling air through the
motor housing, which also serves as a mounting
plate for the governor slip rings and for the
governor contact mechanism (mounted on op-
posite sides of the fan). Connections to the two
slip rings, which are wired tothe governor con-
tacts, are made by means of two brushes mounted
on the ends of the motor housing. Normally, the
governor contact spring holdsthe governor con-
tact against the contact screw. When the motor
shaft exceeds a predetermined speed, the cen-
trifugal force developed on the governor con-
tact briefly overcomes the pull of the governor
spring, and the governor contact leavesthe con-
tact screw until the motor slows down. Theten-
sion on the contact spring may be adjusted to
maintain the motor speed at 3600 RPM.

2. Means are provided to
compare the motor speed with a standard when
making the contact spring tension adjustment.
An aluminum cover fits against the side of the
fan and encloses the governor contact mecha-
nism. The outside of the cover is finished in
white, with four black stripes equally spaced
about its periphery. This serves as a target,
and should appear to stand almost still at 3600
RPM, when viewed through the moving shutter
of a 120 vibrations per second tuning fork.
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NOTE

The six spot and thirty-five spot rows serve as
targets when using an87.6 VPStuning fork. The
six spot target is used to approach an on-speed
setting, and the thirty-five spot target is used
to arrive at an accurate setting,

3. The motor brushes are
protected by 0.5 MFD capacitors connected
between the brushes and the grounded frame of
the motor. These tend to by-pass any electrical
noise created by the brushes as they make and
break contact with the various segments of the
armature commutator. The motor is wired in
such a manner that the armature rotates coun-
terclockwise whenviewedfromthe governor end.

4. The method of mounting
the series motor is similar to the method of
mounting the synchronous motor (seeparagraph
4-3.d.(1) (b) 3.). The housing provided on the
underside of the mounting bracket contains both
the 250 ohm resistor and 0.5 MFD capacitorin
the governor circuit, as well as an electrical
noise suppressor.

5. The purpose of the elec-
trical noise suppressor in the motor input cir-
cuit is to prevent any radio interference (which
may be generated by the motor) from being ra-
diated by the motor power leads. To prevent
this disturbance from being radiated directly
from any of the motor components or wiring,
the entire AC motor is enclosed by grounded
metal housings with screened openings. The
screening permits the circulation of cooling
air through the motor and across the governor
resistor. It also permits thetarget to be viewed
when checking the motor speed. A threaded plug
in the governor shield housing may be removed
to permit the insertion of a screwdriver for
adjustment of motor speed. Access to the com-
partment on the underside of the motor may be
gained by removinga screw and lock washer, and
sliding the bottom cover plate aside.

e. UNIVERSAL CABINET (TRANSMIT-
TING GROUP)

(1) GENERAL - The transmitting cab-
inet provides mounting facilities for two multiple
transmitter distributor sets and the necessary
wiring and electrical control facilities for their
operation (see Figures 1-19 and 4-15). The
cabinet assembly consists of separate inner and
outer structures to minimize mechanical trans-
mission of noise to the outer shell. All equip-
ment mounts to the inner structure, the outer
shell serving as a dust and noise enclosure. A
race-way is provided at the bottom rear of the
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cabinet to contain station cabling. The race-
way may be fastened in place from the inside of
the cabinet for "against the wall'" applications.
Six tandem message identification modules are
located above the multiple transmitter distrib-
utor sets.

(2) DOORS AND PANELS

(a) DOORS - Two full length doors
are provided at the rear of the cabinet for ac-
cessibility to both apparatus and electrical
wiring. A recessed handle is provided in the
right hand door to facilitate opening. Two mag-
netic catches serve to hold the doors closed.
(Figure 4-15).

(b) END ENCLOSURES - End en-
closures (side panels) are not supplied with the
cabinet, but can be ordered separately. Depend-~
ing on the arrangement of equipment in a given
location, end enclosures may or may not be used
on an individual cabinet. Ifa cabinet is to stand
alone, then end enclosures are necessaryto com-
plete the cabinet (Figures 1-8 and 1-19). How-
ever, if a number of cabinets are mounted side
by side, then end enclosures are necessary only
on the outside cabinets (Figure 1-3).

(c) FRONT CONTROL PANEL -
Six message identification numbering modules,
with their associated NO DELETE switches and
amber ABNORMAL TRAFFIC lamps, are ac-
cessible through cutouts in the control panel.
The panel itself provides mounting facilities

for six station identification cards.

(3) DOME AND TAPE BIN

(a) DOME - Mounted immediately
behind the inclined panel at the front of the cab-
inet is the cabinet dome. The dome is hinged a-
cross the full length of the cabinet back and o-
pens to allow access to the electrical control
rack. Thedome is supported in the raised posi-
tion by a sliding lock arm located at the left
rear corner of the cabinet. Mounted on top of
the cabinet dome (Figure 1-8) is a tape grid on
which prepared torn tapes are placed prior to
transmission. Abovethetapegrid is a tape con-
tainer which provides storage space for long
prepared torn tapes wound in a normal figure
eight pattern. On the front surface of the dome
are mounted six white OPEN LINE lamps, one
for each typing reperforator signal line. Each
lamp is controlled by a time delay relay to in-
dicate trouble in the signal line circuit. When
closed, the dome is secured by a captive screw
located centrally in the inclined top panel in
line with the front edge of the dome.

(o) TAPE BIN - A tape storage
bin - to collect spent tape and to store tape to
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Figure 4-15. Model 28 Transmitter Group (Rear View)

be transmitted - is located at the bottom of the
cabinet below the lower multiple transmitter
distributor shelf (Figure 1-8). The bin is di-
vided into six compartments, to facilitate lo-
cating of transmitted tape, and pullsforward for
access to the rear bins.
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(4) ELECTRICAL CONTROL FACILI-
TIES

(a) Locatedattherear of the cab-
ineton anelectrical control rack arethe electri-
cal control facilities to operate the transmitter
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contact. The stepping switch stores a 5 wire
baudot code, and the distributor will transmit it
sequentially. An electromechanical counter is
actuated which registers the message number
and stores the associated code on three code
reading contact assemblies. The stored num-
ber codes are also transmitted by the distribu-
tor.

(b) Upon completion of transmit-
ting the identifying code (LTR) ZCZCABCDE
(FIG.) 000 (LTR), the transmitter is permitted
to read its message tape, While the first trans-
mitter is operating, a second transmitter -
wired in series on the same channel - can be
loaded with a message tape. When the first
transmission ceases, the second message tape
will be automatically transmittedafter its iden-
tifying code, (LTR) ZCZCABCDE (FIG.) 001
(LTR), has been transmitted. If desired, the
entire message identification sequence can be
omitted from the transmission by operation of
the M.LD. switch.

NOTE

The identifying code transmitted will differ with
each message as follows:

(LTR) ZCZCABCDE (FIG.) 000 (LTR)

(LTR) ZCZCABCDE (FIG.) 001 (LTR)
through '

(LTR) ZCZCABCDE (FIG.) 999 (LTR)

The three number sequence following (FIG.) in-
creases by one for each transmitted message
when the message identification switch is in the
NO DELETE position.

(2) SIGNAL LINE CIRCUIT (Figure
4-18)

(a) OUT - GOING SIGNAL LINE -
Marking and spacing battery are routed through
the transmitter distributor mark or space con-
tacts, and the distributor stop contact to the dis-
tant station's selector or signal line relay to
ground. Arc suppressors are connected across
the distributor contacts and the signal line. All
signal leads are shielded.

(b) STEPPING SWITCH LEVELS
D, E, F, G, AND H.

1. The distributor contacts
(1, 2, 3, 4, and 5) are connected directly to the
SW208 stepping switch's D, E, F, G, and H levels,
respectively., Mark and space signal line bat-
tery are connected to these levels so as to con-
form to the following code sequence.
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STEP CODE

1 LTR (customer option)

2 Z

3 C

4 z

5 C

6 A (customer option)

7 B (customer option)

8 C (customer option)

9 D (customer option)
10 E (customer option)
11 FIG.
12 1 (any number 0 to 9)
13 2 (any number 0 to 9)
14 3 (any number 0 to 9)
15 LTR

As noted, the 1st, 6th, 7th, 8th, 9th, and 10th
position codes are reserved for customer op-
tions. The 1st, 6th, 7Tth, and 8th position codes
must be wired to SW206 by the customer; how-
ever, the 9th and 10th codes are established by
use of universal code cards (Figure 4-17) and
associated shorting type connector switches
(SW204 and 205). The code cards are visually
separated with a mark and space battery side.
If mark battery for a particular code is desired,
the mark tine is broken off; conversely if space
battery is desired, a space tine is broken off.

2. The 12th, 13th, and 14th
positions of the stepping switchare connected to
the swingers of three, five unit transfer type

~ code reading contact assemblies operated by

counter drums on the numbering assembly.
These transfer the baudot code of the number
counted to the code reading contact swingers
(see paragraph 4-3.g.(3)(a)4.b.). The normally
open and closed contacts of the contact assem-
blies are wired, respectively, to space and mark
signal line battery.

3. Duetotheabove electrical
connections, the distributor contacts have mark
or space battery applied to them from the 1st to
15th position of the stepping switch. The dis-
tributor will then transmit each position sequen-
tially to the distant station upon rotation of the
distributor cam,

(c) MESSAGE TAPE TRANSMIS-
SION - The five levels (D, E, F, G, and H) on
the 16th position of the stepping switch are con-
nected to the swingers of the transmitter dis-
tributor code reading contacts, As in the case
of the counter assemblies, the transmitter dis-
tributor code reading contacts are connected to
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marking and spacing signal line battery, respec-
tively. If the transmitter distributor is trans-
mitting, the baudot codes on the tape are trans-
ferred through a mechanical linkage to the code
reading contact swingers. The resultant volt-
ages are applied to the distributor contacts,
from which they will be sequentially transmitted
to the distant station.

(3) CONTROL CIRCUIT (Figure 4-19)

(a) TANDEM TRANSMITTER OP-
ERATION

1l. START OPERATION -
The message identification control circuit re-
lays and transmitter distributor clutch magnets
are all de-energized when the transmitter dis-
tributors are in the STOP position, and the step-
ping switch (SW206) wipers are in the home
position, When the operator inserts a tape in
the transmitting head of the UPPER transmitter
distributor, and places the bat handle in the
START position, the TAPE OUT and START
contacts are closed. Plus (+) 48 volts DC is
then connected through the K202 control relay
via the TAPE OUT contacts, the K203 (TR-8R)
normally closed contacts, CR202, the normally
closed OFF-NORMAL contacts, the upper START
contacts, and the K201 normally closed contacts
(5T-6T) to ground. This energizes the K202
control relay, and connects +48 volts DC through
the M203 stepping magnet to groundviathe mag-
nets normally closed INTERRUPTER contacts,
the normally open K202 (1F-2F) and (3F-4F)
contacts, and the energizing circuit for the K202
control relay as explained above. Energizing
the M203 stepping magnet results in opening its
own normally closed INTERRUPTER contacts,
breaking its energizing circuit and stepping
SW206 to the firstposition. This initial stepping
action opens the normally closed OFF - NORMAL
contacts and breaks the initial control relay
energizing circuit.

2. POSITION 1 - The K202
control relay is held energized by two holding
circuits. One holding circuit applies ground to
the control relay via the TAPE OUT contacts,
the normally closed K203 (TR-8R) contacts, and
the normally open K202 (5R-6R) contacts. This
circuit is used for sensing "tape out" during
message transmission. The second holding cir-
cuit assures circuit continuity during the num-
bering ecycle. Ground is applied to the control
relay via the normally open K202 (3R-4R) con-
tacts, CR204, the 1st through Tth positions on
level B of SW206, and then directly via the 8th
through 15th positions on SW206 (B level).

3. POSITION 2 THROUGH 15
- When SW206 steps to the first position, +48
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volts DC is applied to the UPPER transmitter
distributor distributor clutch magnet via the A
level of SW206 and the M.LD. (message identi-
fication deletion) switch's normally closed con-
tacts (3-4) to ground. This causes the distribu-
tor clutch magnet to energize, the distributor
cam to rotate, and the five level code, (LTR)
permanently wired to the D, E, F, G, and H
levels of SW206 (refer to paragraph 4-3.g.(2)(b)
1.) to be transmitted to the distant station se-
lector magnets or line relays. As the distribu-
tor cam rotates, its auxiliary "C" contact closes
and allows the stepping relay to energize via
the C level of SW206 and the normally closed
M.LD. (5-6) contacts, After transmission of the
fifth pulse, the auxiliary '"C'" contact opens
causing the stepping switch magnet to de-ener-
gize, and SW206 to step to the second position
prior to the distributor arriving at the first
pulse of the next stored code combination (Z).
The above stepping - transmission - stepping
action continues through the 15th position of
SW206 to complete transmission of the 15 char-
acter message identification sequence (that is
(LTR) ZCZCABCDE (FIG.) 123 (LTR).

4. MESSAGE NUMBERING

a. When SW206 stepped
to the first position, an energizing circuit was
completed for the K204 relay. The relay, when
energized, provides an energizing path for the
counter magnets via the K204 normally open
(1L-1R) contacts, The counter magnet pulls the
armature extension feed pawl forward so that
the feed pawl leaves its backstop and engages a
tooth on the 1 unit counter drum ratchet. The
counter magnets remain energized from the
2nd through Tth position., When SW206 steps to
the 8th position, the K204 energizing circuit is
broken and the counter magnets de-energize.
As the armature returns to its de-energized
position, its feed pawl feeds the 1 unit counter
drum ratchet one tooth (one digit) and locks the
ratchet into position. When the 1 unit counter
drum has made a complete revolution and moves
again into the 0 position, the 1 unit counter disk
notch (at the base of the counter drum) en-
gages its mating spur gear tooth resulting in
rotation of the 10 unit counter drum to its next
position. An identical feeding takes place on
the 100 unit drum when the 10 unit drum moves
to the 0 position. All drums may be resetby
simply turning the counting drums knurled disk
to the left.

CAUTION
When resetting numbers, always change drums
in the following order: One, ten, and one hun-

dred units.
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b. One leaf spring detent
lever keeps the counting drum positioned on the
counter drum shaft. The drums cannot be turned
to the right due to the jamming action of the
spring detent arm against the drum and the de-
tent post. Five transfer type code reading con-
tacts ride on each counter drum camming sur-
face. The peaks of the cams represent a spacing
code, and the valleys a marking code. These
upper and lower dwells (space and mark) corre-
spond to the baudot code of the numerical figure
showing on the front of the drum face. The code
is transferred to the D, E, F, G, and H levels of
the stepping switch (SW206) via the swingers on
the transfer type code reading contacts. The
12th position of SW206 is connected to the 100
unit code reading contact swingers, and the 13th
and 14th positions are connected to the 10 and 1
unit drums, respectively. The stepping switch,
when arriving at the 12th, 13th, and 14th posi-
tions, connects the respective contact swingers
to the distributor contacts for transmission on
the signal line.

5.
SION (POSITION 16)

MESSAGE TRANSMIS-

a. During transmission
of the 15th character of the message identifica-
tion sequence, the auxiliary "C" contact opens.
This causes the stepping switch magnet to de-
energize (refer to paragraph 4-3.g.(3)a.3.), and
SW206 to step to its 16th (message) position.
In this position, +48 volts DC is applied to the
UPPER transmitter distributor READ clutch
magnet via the A level of SW206, the K202 nor-
mally open (1R-2R) contacts, CR4, the UPPER
transmitter distributor start contacts and K201
(5T-6T) to ground. The READ clutch magnet,
when energized, trips the sensing shaft clutch
allowing the shaft to rotate, read and store the
sensed character, and feed the message tape,

b. As the sensing shaft
rotates, momentary closure of the auxiliary ""B"
contact results in energizing the UPPER distri-
butor clutch magnet. The distributor shaft will
then rotate, and transmit the stored code com-
bination to the distant stations selector or line
relay. The distributor contacts are connected
to the reader storage contacts via the 16th step
onlevels D, E, F, G, and H of SW206 (refer to
paragraph 4-3.g.(2)(c).

c. At theendof the taped
message transmission, the TAPE OUT contact
will open and break the K202 control relay en-
ergizing circuit. De-energization of K202 re-
sults in disconnecting the READ clutch magnet
circuit, and completing a stepping circuit for
the stepping relay via the K202 (6F-7F) nor-
mally closed contacts, the UPPER and LOWER
transmitter distributor auxiliary "A" contacts,
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the normally closed K203 (6F-7F) contacts, the
16th position (C level) of SW206,and the auxiliary
"C'" contacts. The reader auxiliary ' A" contacts
close as the sensing shaft comes to rest, after
which the auxiliary "C" contacts close and en-
ergize the stepping magnet. As the distributor
shaft comes to rest, the auxiliary "C'" contact
opens, the stepping magnet de-energizes, and
SW206 steps to the 17th position,
6. HOMING

a. When SW206 steps to
the 17th position, a hommg or zeroing circuit is
completed. Plus (+) 48 volts DC is applied
through the stepping switch relay (M203), its
normally closed INTERRUPTER contacts, the
normally closed M.I.D. (8-9) contacts, posi-
tions 17 and 18 (B level) of SW206, through the
normally closed K201 (5B-6B) contacts, the 19th
through 23rd steps of SW206, CR206, and 24th
and 25th steps of SW206 to ground. SW206 auto-
matically steps to the home or zero position
through operation of the INTERRUPTER con-
tacts. :

b. When SW206 steps to
the home (26th) position, the OFF-NORMAL
contacts close and prepare the control circuit
for numberingand transmission of another mes-
sage. If the LOWER transmitter distributor has
been loaded with a message tape (start lever in
START position) priortothe end of transmission
of the UPPER transmitter distributor message
tape, the control circuit will automatically send
out a new message identification sequence and
allow transmission of the message. Tandem
operation of the UPPER and LOWER transmitter
distributors will continue as long as the trans-
mitters are loaded with message tapes, and
their start levers areplacedin the START posi-
tion. Only one message identification module is
required to control operation of two transmitter
distributors in tandem.

(b) MESSAGE IDENTIFICATION
DELETION

CAUTION

To delete the message identification sequence,
the operator must place the M.I D, switch in the
DELETE position before loading the desired
transmitter distributor with tape. The M.LD.
switch should NOT be operated while the step-
ping switch is in the process of identifying a
message.

1. IDENTIFICATION DELE-
TION SEQUENCE AND MESSAGE TRANSMIS-
SION
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a, Loading a message
tape in a transmitter distributor andplacing the
start lever in the START position, will energize
the associated control relay as described inpara-
graph 4-3.g.(3)(a)l. When the operator places
the M.I.D. switch in the DELETE position, a
continuous stepping circuit tothe 16th (message)
position of SW206 is completed. Plus (+) 48 volts
DC is routed through the M203 stepping magnet,
its normally closed SELF INTERRUPTER con-
tacts, the normally open M, I, D, (7-8) contacts,
the 1st through 15th steps of SW206 (C level), the
normally open M.LD. (10-11) contacts, through
CR208 and CR209 (depending upon which trans-
mitter distributor is loaded), and the K202 (5R-
6R) or K203 (5R-6R) contacts to ground. Opera-
tionof the INTERRUPTER contacts steps SW206
to position 186,

b. During the above
stepping sequence, the distributor magnet ener-
gizing circuit (via level A of SW206, positions 1
through 14) and the counter magnet energizing
circuit are broken, respectively, by contacts
(3-4) and (1-2) of the M.LD. switch., Also, the
zeroing (homing) circuit from the 16th position
(level C) is broken by contacts (8-9) of the M.I.
D. switch. This assures that the next message
is not transmitted without identification, should
the M.LD. switch be left in the DELETE position
after message transmission.

€. Normal operation of
the transmitter distributor is then initiated as
described in paragraph 4-3.g.(3)(a)5.2. and b.

NOTE

The M.LD, switchmaybe returned to its normal
position whenthe transmitter distributor begins
to read the message tape.

2. HOMING - When "tape-
out" occurs, the ground circuit on the C level of
SW206 is broken due to K202 or K203 de-ener-
gizing (depending upon which transmitter distri-
butor is in operation). This re-establishes the
stepping circuit combination of the auxiliary"A"
contacts and auxiliary "C' contacts (see para-
graph 4-3.g.(3)(a)5.c.), allowing SW206 to step
to the 17th position. If the M.LD. switch is left
in the DELETE position, the zeroing (homing)
circuit (see paragraph 4-3.g.(3)(a)6.) is broken
and will not operate until the switch is returned
to its normal position.

(4) ABNORMAL TRAFFIC

(a) GENERAL - Inthis equipment,
circuitry is provided which allows an operator
at some remote location to ""seize' one or more
signal lines for transmission of ABNORMAL
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TRAFFIC. The message identification module
may be conditioned to either transmit or not
transmit a message identification sequence,
from the remote location. An amber ABNOR-
MAL TRAFFIC warning lamp is provided at the
transmitting group to warn the operator that a
particular transmitter distributor is locked out
or "seized".

(b) LINE SEIZURE OPERATION
WITH MESSAGE IDENTIFICATION

1. LINE SEIZURE - While a
message tape is in process of transmission, an
operator at a remote location may place the line
seizure NUMBER - NO NUMBER switch in the
NUMBER position. This prepares the K201 line
seizure relay energizing circuit for operation.
Plus (+) 48 volts DC is applied through the K201
coil, the normally open contact at the remote
control area (furnished by customer), CR210,
and the 26th (home), 25th, and 24th positions (B
level) of SW206 (via CR205). Note that the cir-
cuit is not completed to ground, and will not be,
until SW206 steps to "home'" after message
"tape-out" occurs. The blocking action of CR206
prevents K201 from energizing before the 24th
position.

2. MESSAGE IDENTIFICA-
TION TRANSMISSION

a. POSITIONS 1 THROUGH
15 - When "tape-out" occurs, and SW206 steps
to "home'", K201 will energize during positions
24, 25, and 26 (home). The normally closed
contacts (5T-6T) of K201 will open, breaking
the energizing circuits to the K202 and K203
control relays to prevent transmission of a new
message tape. Since completion of the original
energizing circuit to the stepping relay (M203)
is dependent upon energization of either K202
or K203 (refer to paragraph 4-3.g.(3)(a)l.),
another energizing circuit must be provided for
ABNORMAL TRAFFIC operation. Plus (+) 48
volts DC is applied through M203, the SELF IN-
TERRUPTING contacts, the normally closed M.
L.D. (8-9) contacts, the normally open K201 (3T-
4T) contacts, the normally open NUMBER switch,
and the "home'" position on the B level of SW206
to ground. This circuit will cause SW206 to step
to position 1 and perform the normal message
identification sequence operation. To assure
circuit continuity during the numbering sequence,
relay K201 is held operated byits own normally
open (3B-4B) contacts, and the 1st through 15th
position of SW206 (B level).

b. POSITIONS 16 THROUGH
19 - When SW206 steps to the 16th position, a
stepping circuit is completed to M203 via the
SELF INTERRUPTING contacts, the normally
closed M.LD. (8-9) contacts (to positions 17
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Par. 4-3.g.(5)

NUMBERING
MODULE
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MULTIPLE TRANSMITTER

AL A b AT R

DISTRIBUTOR SET

Figure 4-20. Model 28 Transmitter Group (Rear Doors Open)

and 18, B level of SW206), and the normally
open K201 (5B-6B) contacts (to position 16, level
B of 5W206 to ground. The stepping switch
(SW206) will continue to step, and stop at posi-
tion No. 19 (contacts K201 (6B-7B) open. During
the 16th, 17th, and 18th steps, K201 is held en-
ergized by the discharge of C202. When SW206
is in the 19th position, K201 is held energized
via the normally open remote switch, the nor-
mally open K201 (1B-2B) contacts, and CR207
to ground.

c. END OF TRANSMIS-

SION - After completion of the ABNORMAL .

TRAFFIC transmission, the operator at the re-
mote location returns the line seizure switch to
its mid position. This will break the K201 relay
energizing circuit, aliowing the stepping switch
(SW206) to step to the '"home' position. When
SW206 reaches the "home' position, the control
circuit will be conditioned to operate in the nor-
mal (tandem or single transmission) mode.

(c) LINE SEIZURE OPERATION
WITHOUT MESSAGE IDENTIFICATION - While

ORIGINAL

a message tape is in process of transmission,
an operator may place the line seizure NUM-
BER - NO NUMBER switch to the NO NUMBER
position. Plus (+) 48 volts DC isappliedthrough
the K201 line seizure relay, the normally open
line seizure switch, CR210, and the home posi-
tion of SW206 (B level) to ground, energizing
K201. Asexplainedin paragraph 4-3. g.(4)(b)2.a.
the energizing circuits for the K202 and K203
control relays are broken. Since the message
identification sequence is not required, no en-
ergizing circuit is completed to the M203 step-
ping relay.

(5) SINGLE TRANSMITTER OPERA-
TION - The transmitter group cabinet can read-
ily be converted from tandem transmitter oper-
ation (three signal channels)to single transmit-
ter operation (six signal channels) with only
simple strapping changes (refer tothe applicable
wiring diagram in Volume 2 of this manual),
Operation of a transmitter distributor and num-
bering module wired for single transmitter
operation is identical to the operation of one
transmitter distributor wired in a tandem cir-
cuit (refer to paragraph 4-3.g.(3).
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Par. 4-4.

4-4, MODEL 28 TYPING REPERFORATOR
MONITOR GROUP (Figure 1-9)

a. GENERAL - The Model 28 Typing Re-
perforator Monitor Group consists of six typing
reperforators and two motor units (synchronous
or governed) mounted ontwo multiple typing re-
perforator bases (three reperforators and one
motor on each base). Two multiple tape winder
sets, mounted below the typing reperforator sets,
serve to wind and store the tape punched by the
reperforators. Either fully perforated or chad-
lesstape may be prepared by the typing reperfo-
rators, depending onthe unitused. Inboth cases,
the monitored message is also typed by the re-
perforator along the length of the tape. The
above units mount ina Model 28 Universal Cabi-
net which provides wiring and electrical control
facilities for operation of the sets. The typing
reperforators may be operatedat various speeds
(See Table 4-1) depending on the gear set used.

b. TYPING REPERFORATOR OPERA-
TION (Figures 1-24, 1-25 and Figures 1-34,1-35)

(1) GENERAL

(a) Thetyping reperforator, which
mounts on a multiple base, operates from a
sprocket and belt arrangement on the cross shaft,
andisdrivenbyanintermediate gear anda pinion
on the motor unit. AC power is fed tothe motor
unit through a power switch located onthe base.

(b) Twotypesof reperforatorsare
available for use in a group depending on cus-
tomer requirements - a fully perforated unit,
and a chadless unit with an automatic 'letters"
tape feed-out mechanism. Operating theory for
the units is almost identical.

(2) SUMMARY OF OPERATION

(a) Thetyping reperforator oper-
ates in response to a line signal. The signaling
code combinations are applied to the selecting
mechanism through a line relay located in the
cabinet. The start pulse of each code combina-
tion causesthe selector magnet armaturetotrip
the selecting cam-clutch. Driven by the main
shaft, the cam-clutch begins its cycle and im-
parts timed motion to the selector, which con-
verts the code combinations into corresponding
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 reperforator to receive the ar-
rangements from the selector. The selecting
cam-clutch is then disengaged by the stop pulse
of the code and remains inoperative until the
next start pulse is received.

4-28

(b) The punch slides distribute
intelligence from the selector in the form of
mechanical arrangements tothe punch block and
transfer mechanism. The transfer mechanism,
in turn, carries the information to the function
box and the axial and rotary positioning mech-
anisms. At the receipt of the letters or fig-
ures 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, and the
printing mechanism provides the impact to print
the selected characters.

(c) The reperforator mainbailas-
sembly, driven by the rocker bail, imparts mo-
tionto the tape feed parts which advancethetape
and positionthe punch slides. The punch slides,
having received the intelligence from the se-
lector, cause pins inthe punch blockto perforate
combinations of holes corresponding tothe code
combinations.

(3) SELECTING MECHANISM

(a) Theselecting 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 codeto the
mechanical arrangements which govern the
characters to be printed and the functions to be
performed,

.(b) The selector cam-clutch com-
prises, from right to left (Figure 4-21): the
clutch, stop arm bail cam, the fifth, fourth, and
third selector lever cams, the camfor 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 selector magnet coils are energizedandhold
the selector armature againstthe selector mag-
net pole pieces. In this stop position, the se-
lector armature blocks the start lever (Figure
4-22). When the signal for any character or
function is being received, the start (spacing)
element releases the selector armature which,
under the tension of its spring, moves away from
the magnet cores and unlatches the start lever.
The startleverturns clockwise under thetension
of its spring, and moves the stop arm bail into
the indent of its cam. As the stop arm bail ro-
tates 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. Thestoparmbail immediately
rides to the high point of its cam and holds the
start lever away from the selector armature

ORIGINAL
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SELECTING CAM-C LUITCH
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FUNCTION CAM
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NO. 5 SELECTOR CAM

Figure 4-21. Typing Reperforator Main Shaft

during the signaling time. When the stop ele-
ment at the end of signal is received, the se-
lector armature is pulled up to block the start
lever. Thus, the stop armbail is prevented from
dropping onto the low partof its cam (stop posi-
tion 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 inertia of the cam disk assembly
causes it to continue to turn until its lug makes
contact with the lug onthe clutch shoe lever. At
this point, the latch lever drops into the indent
inthe cam disk, and the clutch is held disengaged
until the next start element is received.

(d) The series of five selecting
levers, a marking lock lever, and a spacing lock
lever ride their respective cams onthe selector
cam-clutch, As the marking and spacing signal
elements are applied tothe selector magnet, the
selector cam-clutch rotates and actuates the

ORIGINAL

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 posi-
tion until the next signal transition is due, Ex-
tensions on the marking lock lever prevent the
selector leversfrom following their cams (Fig-
ure 4-23). When a marking element of the signal
is received, the spacing lock lever is blocked
by the end of the armature and the marking lock
lever swings to the right below the armature to
lockitinthe marking position until the next sig=
nal transition is due. Duringthis marking condi-
tion, the selector levers are not blocked by the
marking lock lever extensions butare permitted
to move against their respective cams. The se-
lecting lever that is opposite the indent in its
cam, while the armature maintains a marking
condition, swings to the right or selected posi-
tion momentarily. Each selecting lever has an
associated push lever which drops into a notch
onthe top of the selecting lever whenitfalls into

4-29
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STOP ARM BAIL CAM

INDEXING
LOCK STUB

STOP ARM BAIL

RANGE FINDER

RANGE SCALE

SELECTOR MAGNETS

RANGE FINDER
SECTOR

SELECTOR
ARMATURE

STOP ARM
BAIL

Figure 4-22, Range Finder and Selector Cam-Clutch Assembly

its cam indent. Asthe selector cam-clutchturns,
each selecting lever together with its latched
push lever is moved toward the left and held
there until all five code impulses have been re-
ceived. The selected push levers, in moving to
the left, rotate associated punch slide latches
counterclockwise (Figure 4-23). Just before the
fifth push lever is selected, the selecting cam,
through the function trip assembly, causes the
reperforator reset bail to release the punch

4-30

slides. The unselected latches retain their as-
sociated slides to the right, while the selected
latches permit their slides to move to the left
under spring tension., During the latter part of
the function cycle, the reset bail returns the
punch slides to their unselected position (para-
graph 4-4.b.(8)(b)2). The latches, under spring
tension, return to their unselected position when
the selected push levers are repositioned at the
beginning of the next cycle.

ORIGINAL
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Par. 4-4.b.(5)(b)1.

ARMATURE

MARKING
LOCK LEVER

NO. 4 SELECTING LEVER

PERF ORATOR RESET BAIL

Figure 4-23. Selecting Mechanism

(4) ORIENTATION

(a) For optimum performance, the
selecting mechanism shouldbe adjustedto sam-
ple the signaling code elements at the most
favorable time, To determine this adjustment,
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 4-22) 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 range finder mechanism in posi-

ORIGINAL

tion. The setting maybe readon the range scale
opposite the fixed index mark,

(5) 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 various op-
erating speeds (see Table 4-1). The motion is
distributed to the mechanisms concerned with
typing and perforation by the function mechanism,
which is comprised of a cam-clutch, a clutch
trip assembly (Figure 4-24), and a rocker bail
(Figure 4-25).

(b) FUNCTION CAM-CLUTCH
AND CLUTCH TRIP ASSEMBLY
1. The main trip lever is

rotated counterclockwise by the selector cam

4-31
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Figure 4-24. Typing Reperforator Function Cam-Clutch and Clutch Trip Assembly

clutch when the function trip cam raises the fol-
lower lever near the end of the selecting cycle.
Immediately, 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 triplever to return toward
its unoperated position, the upper arm moving

4-32

down against the clutch release. When the trip
shaft is rotated by the release, it moves the
clutchtriplever out of engagement with the clutch
shoe lever., The clutch engages to begin the
function cycle.

2., About midway throughthe
function cycle, an eccentric pin on the function
cam lifts a reset arm, which rotates the trip
shaft clockwise. The clutch release is moved
upward, allowing the main trip lever to rotate
fully clockwise, raising the reset bail. The ec-
centric pin then moves out from under the reset
arm, and the clutch release is permitted to re-
turn to its unoperated position against the main

ORIGINAL



triplever. Whenthe cam-clutch assembly com-
pletes its cycle, the clutch shoe lever strikes
the trip lever, and the clutch is disengaged.

(c) THE ROCKER BAIL ASSEM-
BLY (Figure 4-25) - The rocker bail distributes
motion received from the function cam-clutch
to the following:

L=

Perforator mechanism.

Function Box mechanism.

|2

3. Push bars of the axial and
rotary positioning mechanisms.

4, Oscillating assembly.

5. Corrector mechanism,
6. Printing mechanism.

7. Ribbon feed mechanism.

RIBBON FEED ROLLER

PUSH BAR

OPERATING BLADE

MOUNTING BAIL

UPPER ROLLER

275B

Par. 4-4.b.(6)(a)

Thebail is shown inits home position. Each
function cycle, the function cams bear against
rollers and cause the bail to rock to the left (as
viewed fromthe front of Figure 4-25) during the
first part of the cycle and then back tothe home
position during the latter part of the cycle.

(6) TRANSFER (See Figure 4-26) -
Near the end of each selecting cycle, the trans-
fer mechanism moves the input intelligence in
the form of a mechanical arrangement from the
punch slides to the function box and positioning
mechanisms. Included in the mechanism are
five linkages, each of whichis associated with a
punch slide. A linkage consists of a transfer
lever, a pulse beam, and a bell crank. Sincethe
linkages are similar, the No. 4 linkage is shown
in its entirety in Figure 4-26, and is typical.

(a) The linkages associated with
the unselected punch slides remain in their un-
selected positionas shownin Figure 4-23, How-
ever, the selected slides, in moving to the left,

RIBBON DRIVE ARM
PERFORATOR DRIVE LINK
LIFTER ROLLER

(ON FUNCTION BOX)

CORRECTING
DRIVE LINK

OSCILLATING
DRIVE LINK

L—FUNCTION CAMS

“—__ PRINTING
DRIVE LINK

ROCKER BAIL
SHAFT

LOWER ROLLER

(REAR VIEW)

Figure 4-25. Rocker Bail Assembly
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Par. 4-4.b.(6)(b)

NO, 4 PUNCH
SLIDE

Figure 4-26. Transfer Mechanism

pivot the associated transfer levers, which in
turn move corresponding pulsebeams clockwise
(as viewed from above). The selected beams
allow associated bell eranks, under spring ten-
sion, to pivot counterclockwise and lift attached
push bars, The push bars control the position-
ing mechanism, In the period of the last half of
the function cycle, the selected slides are moved
back tothe right and return the linkages to their
unselected positions.
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(b) Slotted upper arms of the bell
cranks extend up into the function box, but are
not operative in the typing reperforator. An ad-
ditional bell crank, not associated with a trans-
fer linkage, is specifically concerned with the
letters-figures shift.

(7) 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.

(b) Figure 4-27 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 4-28 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
makes contact with the drum at point E. As the
drum turns counterclockwise, it drives the pri-
mary shoe downward, so that it again makes
contact with the drum, this time at point F.
There, the combined forces acting on the pri-
mary shoe cause it to push against the secondary
shoe atpoint G. The lower end of the secondary
shoe then bears against the drum at point H.
The revolving drum acts to drive this shoe up-
ward 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 Iis 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
cam assembly, which rotates upon engagement
of the clutch.

(8) TAPE PERFORATING AND FEED-
ING

(a) GENERAL - The perforator
mechanism punches feed holes, advances the
tape and perforates combinations of code holes
corresponding to the 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
4-29), Motionfrom the rocker bail is distributed
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Figure 4-27. Clutch Disengaged
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Figure 4-28. Clutch Engaged
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Figure 4-29. Perforator Mechanism (Fully Perforated Tape)

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. FULLY PERFORATED
UNITS

a. Asdescribedinpara-
graph 4-4.(5)(b)1, near the end of the selecting
cycle, the reset bail is lowered and releases

4-36

the five punch slides (Figure 4-29). The se-
lected slides move tothe left, and the unselected
slides are retained tothe right by their latches.
In the selected position, a projection of each
slide extends over the slide post. Since a feed
hole is perforated every operation, the punch
slide associated with the feed-hole punch pin is
designed so that it is always in a selected posi-
tion, During the first part of the function cycle,
the rocker bail moves to the left and, by means
ofa drive link and rocker arm, rotates the toggle
shaft and bail counterclockwise. Toggle links
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attached to the front and rear of the bail 1ift the
slide post and move the reset 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 duringthe perforating
stroke. Approximately midway through the fune-
tion cycle, the function trip assembly lifts the
reset hail.

b. During the last half
of the cycle, the toggle bail is rotated clockwise
pulling the slide post down and lowering the se-
lected punch slides. The punch slides, which
engage notches in their respective punch pins,
pull the punch pins down below the tape. The
mainbail assembly andthe 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.

c. Achadchute, mounted
on the reperforator punch block, mates with a
chute on the base, and carries the chad punched
from the tape into a chad container.

2. CHADLESS UNITS

a. Asdescribedinpara -
graph 4-4.(5)(b)1, near the end of the selecting
cycle, the reset bail is lowered and releases the
five punch slides (Figure 4-30). The selected
slides move tothe left, and the unselected slides
are retained to the right by their latches. Inthe
selected position, a projection of each slide ex-
tends over the slide post. During 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 counter-
clockwise. Toggle links attached to the front
and rear of the bail lift the slide post and move
the reset 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 asthe drag links, and
thus become an integral part of the main bail
assembly during the perforating stroke. A re-
tractor bail, which engages notches in the punch
pins, is pivoted clockwise as the pins move up
throughthe tape. Approximately midway through
the function cycle, the function trip assembly
lifts the reset bail.

b. During the last half
of the cycle, the toggle bail is rotated clockwise
and lowers the punch slides. The reset bail,
moved to the right by the toggle links, drives
the slides back to their unselected positions,
where it holds them until the next operation.
The retractor bail, under spring pressure, holds
the punch pins down against the slides until the
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pins are retracted below the tape. The notches
inthe pins arelong enoughto allow the retractor
bail to pivot its full amount without lifting the
unselected pins against the tape, but are short
enough to permit the bail to serve as a down-
stop for the pins, and thus hold them in the
block. A compression spring is mounted on the
No. 3 punch pin, and four tension springs are
hooked to the slide post and the retractor bail.
The main bail assembly, the retractor bail, and
the selected slides and punch pins move as a
unit during the perforating stroke, and the re-
tractor bail tension springs are not part of the
load on the toggle shaft. The openings in the
block above the tape, through which the selected
pins protrude, are semi-circular, so that only
the rear portion of the hole is severed.

(c) FEEDING - Tape feeding is
accomplished after perforation during the last
half of each function cycle. The tapeis threaded
down through a tape guide and then up between
a feed wheel and die wheel (Figures 4-29 and
4-30). A feed pawl driven by the toggle bailacts
upon a ratchet and rotates the feed wheel which,
by means of pins and a slotinthe die wheel, ad-
vances the tape one character at a time. A de-
tent with a roller that rides on the ratchet holds
the feed wheeland tape in position during perfo-
ration. The detent and feed pawl springs are so
positioned that the pressure of the detent on the
ratchet is high during the first half of the cycle
(to hold the tape in position during perforation),
but is low during idling and the last half of the
cycle, to facilitate tape threading and feeding,
A tape shoe retains the tape on the feed wheel,
and a guide spring holds it back against a ref-
erence block so that the feed holes are punched
a uniform distance from the edge. The tapeis
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, maintains a
uniform relationship between the code perfora-
tions and the edge of the tape.

(9) TYPING

(a) GENERAL - The characters
used to type the input intelligence (letters, fig-
ures and symbols representing various functions)
are embossed on the cylindrical surface of the
metal typewheel. The typewheel furnished with
the typing reperforator will print standard com-
munications symbols. Duringthe function cycle,
the rotary and axial positioning mechanisms
(Figures 4-31 and 4-32), having received the
intelligence from the transfer mechanism, posi-
tion the wheel sothat the character represented
by the input code permutation is selected. Fol-
lowing typewheel positioning, the correcting
mechanism accurately alignsthe selected char-
acter. Then the printing mechanism (Figure
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Figure 4-30. Perforator Mechanism (Chadless Tape)

4-33), by means of a printing hammer, drives
the tape and inked ribbon against the wheel and
prints the character. A ribbon feed mechanism
(Figure 4-34) advances the ribbon and reverses
its direction of feed when one of the two ribbon
spools is depleted. Near the end of the function
cycle, the axial positioning mechanism retracts
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the typewheel and ribbon guide so that the last
printed characteris visible. The letters or fig-
ures code combination sets up an arrangement
in the transfer mechanism which permits the
function box (Figure 4-35) to operate and cause
the rotary positioning mechanism to shift the
typewheel through 180 degrees of rotation.
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Figure 4-31. Rotary Positioning Mechanism

(b) TYPEWHEEL POSITIONING
1. GENERAL

a. A typical typewheel
character arrangementis shownin Figure 4-36,
inwhichthe wheel's cylindrical surface is shown
rolled out into a plane. There are 16 longi-
tudinal rows, each of which is made up of four
characters numbered 0 to 4 from front to rear.
The surface is divided into two sections, a
letters and afigures section. Each section con-
tains eight rows. The fifth row counterclock-
wise from the division line in both sections is
numbered 0. There are four rowsin one direc-
tion from 0 numbered 1 to 4 and designated as
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counterclockwise rows, and three rows in the
other direction numbered 1 to 3 and designated
as clockwise rows. It should be noted that the
clockwise and counterclockwise modifiers refer
to the direction of rotation of the wheel to se-
lect the rows, and not to their position on the
wheel,

b. Each printing opera-
tion (excluding those devoted to the letters-fig-
ures shift) begins and ends withthe typewheelin
the home position of the section containing the
character to be printed. (For example, with the
No. 0 character of the No. 0 row in the figures
or letters section at the point of contact. Ac-
tually, inasmuch as the wheel is retracted to
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Figure 4-32, Axial Positioning Mechanism

show the last printed character, the No, 0 char-
acter is slightly to the rear. But, for this dis-
cussion, it will be assumed that itis at the point
of contact.) During the printing operation, the
axialand rotary positioning mechanisms, trans-
ferring separate but simultaneous motions to
the wheel, position it so that the character rep-
resented by the input code combination is at
the point of contact of the hammer at the time of
printing. The rotary mechanism, which is con-
trolledby the No. 3, 4, and 5 selecting elements of
the code, revolves the wheel 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 axisto select the proper
character inthe row. The letters-figures shift,
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which cousists of rotating the wheel eight rows
from the home position of one section to that of
the other, requires a separate operation of the
equipment and results in the printing of the
letters or figures symbol.

c. To illustrate the
above, if the typewheel is in the figures condi-
tions (as shownin Figure 4-36) and the numeral
"'5" isto be printed, there is no movement of the
wheel during the printing operation, because "5"
is already at the point of contact of the hammer.
If, however, the letter "I" is to be printed, the
keyboard code for letters must first be received
to shift the typewheel eight rows to the letters
home position. Then, during the next operation,
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Figure 4-33. Printing Mechanism

the typewheel is rotated three rows counter-
clockwise and moved forward two characters,
so that "I" is at the point of contact with the
hammer. Printing takes place, and the type-
wheel is then returned tothe letters home posi-
tion.

2. ROTARY POSITIONING
(See Figures 4-31"and 4-37) - The rotary posi-
tioning mechanism revolves the typewheel so
that the row containing the character to be
printed is aligned with the print hammer at the
time of printing.

ORIGINAL

a. Mounted at the front
plate, the rotary positioning mechanism includes
two eccentric assemblies. Each assembly in-
cludes a primary shaft, a section of which is
formedinto a pinion. A secondary shaft mounted
in the primary and offset from its center, forms
an eccentric, referred to as the rear eccentric,
A portion of the secondary shaft is also a pin-
ion, and a crank pin mounted on its disk-like
forward surface forms a secondary, or fronmnt,
eccentric. Each of the four pinions of the two
eccentric assemblies is engaged by the rack of
a push bar; the No, 3 bar engages the rear pin-
ion, and the No. 5 engages the right pinion. The
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Figure 4-34. Ribbon Feed Mechanism

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 4-31, The
typewheel is secured to the front of the shaft,
whichis supported by abearing housing mounted
at the left rear of the front plate (Figure 4-32).
A spur gear, which meshes with the typewheel
rack, rides on the shaft in a bearing housing.
The shaft is free to move axially in the housing
and through the spur gear. Flats in the shaft
circumference, which bear against flats in the
gear, insure its rotating when the gear rotates
in response to movements of the typewheel rack.

¢. When in response to
a marking pulse a push bar is lifted by its bell
crank (paragraph 4-4.b.(6)(a), the rocker bail op-
erating blade (see Figure 4-25 and 4-37) 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 revo-
lution where it is locked in position by a detent
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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 eccentric
is again detented. The preceding does not apply
to the No. 5 push bar which is designed so that
it is selected - moved to the left - on spacing
rather than marking, nor to the left-front ec-
centric which affects the letters-figures shift,
and whose operation is covered in paragraph
4-4.b.(9)(b)5. InBoth assemblies one half revo-
lution of the rear eccentric results in its max-
imum vertical displacement (which is trans-
ferred through the front eccentric to a crank
pin), and one half revolution of the front eccen-
tric results in its maximum displacement being
transferred to the crank pin. X both eccentrics
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 oppo-
site directions. Both assemblies are so de-
signed that, taking the displacement of the front
eccentric to be four units, the displacement of
the rear eccentric is one unit. Four permuta-
tions are thus available: zero (neither eccen-
tric displaced), one (rear eccentric displaced),
four (front eccentric displaced), and three or
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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 the front eccentric is
up (Figure 4-37). Thus, their displacements
are in opposite directions (up for the rear and
down for the front), and their aggregate dis-
placement is three units downward. Any dis-
placement occurring in the right assembly is
imparted tothe typewheel rackin 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 up-
ward motion to be transferred through a right
output connecting rod tothe right end of a cross
link (Figure 4-31). The cross link pivots about
a left output connecting rod, and at its left end
imparts one unit of downward displacement to
the typewheel rack. The rack rotates the spur
gear, shaft, and typewheel one row of characters
clockwise from the home position, and the No. 1
clockwise row (Figure 4-36) is presented to the
print hammer at the time of printing, On its
right stroke, the No. 5 push bar returns the ec-
centric and the typewheel to their home posi-
tions. In a similar manner, selection of the No.
3 push bar results in a four unit downward dis-
placement of the right front eccentric, and a
four-row counterclockwise rotation of the type-
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wheel, Selection of both the three and five type
bars results in a three-row counterclockwise
rotation of the typewheel.

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 movementis conveyed
through the left output connecting rod to the ap-
proximate mid-point of the cross link., The
cross link pivots about the right output connect-
ing rod, and its left end imparts two units of
downward 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 occurring
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-
placement fromthe rightassembly and two units
of downward displacement from the left agsem-
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 mech-
anism remains inactive and printing takes
place in the No. 0 row. Excluding the left front
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eccentric, which is used only for the letters-
figures shift, there are eight permutations avail-
able in the other three eccentrics, making it
possible to select any of the eight rows in a
given section (Figure 4-36).

3. AXIAL POSITIONING (See
Figures 4-32, 4-33, and 4-37). The function of
the axial positioning mechanism is to position
the typewheel so that the proper character in
the selected row is aligned with the hammer at
thetime of printing, and to retract the typewheel
and ribbon guide at the end of the function cycle
so that the last typed character is visible.

a. The axial positioning
mechanism mounts onanaxial bracket supported
by the frame and the front plate and includes an
eccentric assembly similar to those of the ro-
tary positioning mechanism (Figures 4-32 and
4-37)., Two eccentrics -~ a lower, whose pinion
is driven by the No. 1 push bar, and an upper,
whose pinion is driven by the No. 2 push bar --
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rotate in a horizontal plane in bearing housings
attached tothe bracket. The eccentric assembly
is linked to the typewheel shaft by an axial out-
put rack and sector, as shown in Figure 4-32.

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. The eccentrics are so
designed that if the displacement of the lower is
taken to be one unit, that of the upper is two
units. Again, four permutations are available
at the crank pin: zero (neither eccentric dis-
placed), one (lower eccentric displaced), two
(upper eccentric displaced) and three (both ec-
centrics displaced).

c. @ 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 4-4.b.(9)(b)3.d. below),
and the No. 0 character of the selected row is
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aligned with the hammer at the time of printing
(Figure 4-36). 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 transferred by the crank pin tothe axial out-
put rack. The rack moves to the 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 cy-
lindrical rack in the typewheel shaft, moves the
typewheel one character forward from its home
position and the No. 1 character is printed.
When the push bar returns to its unselected
position, it moves the axial linkage and type-
wheel to their home positions. If the No.2 push
bar is selected, the No. 2 character is printed,
and if both push bars are 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
motionto an oscillating drive bail (Figures 4-32
and 4-33). This movement is passed by toggle
links tothe oscillating bail and the sector pivot.
The effect of this action is to introduce a sepa-
rate motion to the sector, causing 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 charac-
ter for printing. At the end of the cycle, the
sector retracts the typewheel slightly, so that
the last printed character.is visible. Together
with the above operation, the ribbon oscillating
lever is made to pivot about its left end and,
with each cycle, project and retract the ribbon
guide, which would otherwise obstruct the view
of the printed character (Figure 4-33).

4. CORRECTION (See Fig-
ures 4-31 and 4-32).

a. After the typewheel
has been positioned by the axial and rotary po-
sitioning 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 transiers
motion through a correcting drive linkto a cor-
recting clamp and shaft (Figure 4-32). The
shaft pivots a rotary correcting lever (Figure
4-31), which is equipped with an idention that
engages a tooth in a typewheel rack. Thereis a
tooth in the rack for each row of characters (16
in all). They are so correlated with the type-
wheel that when a tooth is engaged by the cor-
rector, its row is accurately aligned with the
print hammer. Axial correction, which is ac-
complished simultaneously, is similarto rotary
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correction. The drive link rotates an axial cor-
recting plate counterclockwise (as viewed from
the top), and a roller mounted on the plate en-
gages a notch in the axial sector (Figure 4-32).
Thus, the typewheel is accurately aligned in
both fields of motion just before printing takes
place. During the latter partof the function cy-
cle, a correcting drive link spring returns the
correcting mechanism to its home position.

b. Since the rocker bail
is the source of motion for both the push bars
and the positioning mechanisms, correction
must take place at a point near enough to the
extreme travel of the bail that itdoes not inter-
fere withthe movement of thetypewheel rack or
anxial 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
slidein an elongated slot inthe correcting drive
link during the early part of the eycle.

5. LETTERS-FIGURES
SHIFT (See Figures 4-31 and 4-35). The pur -
pose of the letters-figures shift is to rotate the
typewheel from the home positionin one section
to that of the other section (Figure 4-36). It is
accomplished through afunction box mechanism
located at the upper rear of the typing reperfo-
rator (Figure 4-35).

a. When the unit is in
the letters condition (Figures 4-31 and 4-35),
and thefigures code combination (1M, 2M, 38, 4M,
5M) is received, the transfer mechanism sets
up the figures arrangement in the bell cranks
during the input cycle. Then, as the rocker bail
moves from its home position during the first
part of the function cycle, a lifter roller under
spring pressure follows a camming surface on
the rear arm of the bail (Figure 4-35). The
lifter aliows 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. Theslotarrangement
of the No. 1, 2, 4, and 5 bell cranks are identi -
cal, 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 the letters blade. In moving all the way
down, the figures blade encounters a projection
onthefigures arm assembly, and shifts the mech-
anism from the letters to figures position. A
yield arm extension attached to the figures arm
assembly pivots a figures extension arm away
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from the letters-figures bell crank. A letters
extension arm, under spring tension, rotates the
bell crank clockwise (Figure 4-35), 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 the letters-fig-
ures bell crank is being positioned by the func-
tion box, the No. 1, 2, and 4 push bars are se-
lected, the typewheel is moved two rows clock-
wise and three characters forward, and the
figures symbol is printed. Onits return stroke,
the rocker bail operating blade encounters a
shoulder on the figures push bar (which was
lifted as described above) and moves the bar to
the right (see Figures 4-31 and 4-37). 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 was
displaced two rows clockwise during the first
part of the cycle, it is now rotated six more
rows to the figures home position (see para-
graph 4-4.b.(9)(b)2.e.). As thebail returnsto its
--home position during-the last half of the-cycle;
a lock lever toggle linkage (Figure 4-35) pre-
vents the lifter roller from following its cam-
ming surface. The lifter holds the function
blades up, so they do not drop into the bell
cranks. As the bail nears its home position, a
trip post riding on the oscillating drive link
strikes a lock release arm, buckles the toggle
linkage and permits the lifter roller to again
fall on the bail camming surface.

d. Ina 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 tolower the letters and figures push bars.
The typewheel is rotated two rows counterclock-
wise during the first part of the cycle, six more
rows tothe letters home position duringthe last
part of the cycle, and the letters push bar is
moved to the right. The preliminary two-row
rotation of the typewheel, which is made possi-
ble by selecting the No. 5 push bar on spacing
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 opera-
tion the function blades will move down to feel
for an opening. Except for the shift operations,
they are blocked each time by the bell crank
arms,

(c) PRINTING (See Figure 4-33)

1. After the typewheel has
been positioned and ¢ corrected, the printing mech-
anism supplies the impact which drives the
paper and ribbon against the selected character.
This operation is accomplished by means of a
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print hammer, which is mounted on a shaft sup-
ported by a bracket attached to the typewheel
bearing housing. In its unoperated condition,
(Figure 4-33), 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 early part of the function cycle, moves a
printing drive link tothe right (Figure 4-33) and
causes the pivot armto rotate clockwise, lower-
ing the trip link., Near the end of the rocker
bail's travel, the trip link pivots the latch, which
releases the accelerator, Under spring tension,
the accelerator snaps down and impels the ham-
mer upward. The face of the hammer drives
the tape and inked ribbon up against the type-
wheel and prints the selected character on the
tape. The accelerator does not follow the ham-
mer 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. Asthe
rocker bail returns to its home position, it
causes the trip link to move up, release the
latch, and return the accelerator to its latched
position,

(d) RIBBON FEEDING (See Figure
4-34)

1. The ink to type the char-
acters is supplied by an inked ribbon. The rib-
bon is held between the tape and the typewheel
by aguide and advanced by the ribbon feed mech=
anism (Figure 4-34). 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 the rear reversing arm, through the ribbon
guide, up through pins on the front reversing
arm, over the left roller and down to the right
on the bottom of the 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 retain-
ing 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 advanced in this manner until the rib-
bon feed mechanism is reversed.

3. When a spool is almost
depleted, an eyelet inthe ribbon encounters pins
on areversing arm. The stress applied through
the ribbon as it is rolled on the other spool piv-
ots the arm. As the pawl assembly is lowered
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at the end of the next operation, an extension
strikes the reversing arm, and the pawl is
shifted tothe other ratchet. The pawl's rounded
lower extension pivots a reversing lever, which
shifts the retaining pawl, so that it engages in
the opposite direction until again reversed.

(10) AUTOMATIC NON-INTERFERING
"LETTERS" TAPE FEED-QUT (CHADLESS
TAPE UNITS ONLY) :

(a) INITIATION

1. The feed-out operation
(Figure 4-38) is automatically initiated after a
fixed period of idle signal line, Through the
interaction of adrive link operated by the rocker
bail and a follower activated by the reset bail
cam in the selector, the mechanism recognizes
the end of a message. The timing of the selec-
tor, while receiving a message, is such that the
reset bail cam lobe raises its follower during
the first part of the selector cycle. The fol-
lower, through a linkage, lowers a latch lever
which permits a release lever to rotate clock-
wise. When the release lever isinits clockwise
position the mechanism is in its unoperated
condition (see paragraph (b)3. below). When the

ROCKER BAIL

RESET BAIL TRIP LEVER \ _

«
RESET BAIL LATCH MAIN TRIP LEVER

RESET CAM
FOLLOWER

RESET
BAIL SHAFT

RESET BAIL

PUNCH SLIDE LATCH i

FEED- OUT BAIL ASSEMBLY

rocker bail goes to its extreme left position,
during the middle of the function cycle, the at=-
tached drive link rotates the release lever coun-
terclockwise and places the mechanism in its
operated condition (see paragraph (b)2. below).
Each time a new character is received, the
above sequence occurs.

2, End of message recogni-
tion is obtained when the release lever is ro-
tated counterclockwise by the rocker bail and
then not permitted to rotate clockwise by the
follower.

(b) METERING AND FEED OUT

1. When the release lever
rotates counterclockwise, it lowers afront check
pawl and a metering feed pawl onto two meter-
ing ratchets. Every sixth tooth of the rear
ratchet is deeper than the others. An eccentric
riding onthe main shaft transfers an oscillating
motion to the metering feed pawl which advances
the rear ratchet one tooth counterclockwise each
revolution of the shaft. As long as it is engag-
ing the shallow teeth of the rear ratchet, the
feed pawl is prevented from engaging the front
ratchet, However, when a deep tooth comes up,

RELEASE = —
ARM © © l
FRONT CHECK
/ P}f\WL DRIVE LINK

i\

._ -_ -

RELEASE

LEVER

REAR CHECK PAWL
CAM

ADJUSTING PLATE
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Figure 4-38. Automatic Non-Interfering "Letters' Tape Feed-Out Mechanism
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the pawl engages and advances both ratchets.
Check pawls prevent the ratchets from rotating
clockwise.

2. Atime delay lever rides
on a cam attached tothe front ratchet. Whenthe
lever rides to the low part of the cam, it causes
a release arm to release the drive arm of the
feed out bail assembly. A roller on the drive
arm then rides, under spring-pressure, on a
feed outdrive cam onthe main shaft. Each time
the roller rides to the low part of the cam, the
feed out bail assembly does two things: (1) ro-
tates the main trip lever counterclockwise (see
Figure 4-24) trippingthe function clutch, and (2)
rotates the punch slide latches counterclockwise
to set up the "letters' code combination. Thus
the reperforator feeds out 'letters' tape in the

same manner as if the function clutch and punch
slides had been actuated in the usual manner.

3. As the ratchets are ro-
tated as described above, atape length adjusting
plate on the front ratchet reaches the position
where it rotates the latch lever clockwise. The
latch lever, in turn, performs two actions: (1)
through the time delay lever it causes the re-
lease arm to latch the drive arm and terminate
feed out, and (2) it permits the release lever to
move to its clockwise position and lift the me-
tering feed pawl and front check pawl off the
ratchets. A spring returns the front ratchet to
its start position. The mechanism remains in
the unoperated condition until the next code
combination is received,

(c) NON-INTERFERENCE

1. When the first character
of an incoming message is received during feed
out, the selector clutch is tripped and, as de-
scribed in paragraph 4-4.b.(10)(a)l., the reset
cam follower causes the release lever to rotate
clockwise. Feed out isterminated as described
in paragraph4-4.b.(10)}(b)3., and the incoming
message is perforated.

2. When the first character
is received during feed out, the relationship be-
tween the selector cam and function cam could
be such that the reset bail would release the
punch slides before the slides are fully reset
(see paragraphs 4-4.b.(5)(b)1. and 2. and 4-4.b.(8)
(b)2.a. and b.). In this case the first character
of the incoming message would be lcst. The
purpose of the storage assembly is to prevent
this. The storage assembly consists of a reset
bail latch that is moved by a link attached tothe
reset bail shaft. During normal reception of
messages, the link pushes the latch out of the
way of the reset bail prior to the bail's being
lowered by the main trip lever. Whenever the
condition described above occurs, the latch
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holds the bail in engagement with the slides un-
til they are fully reset so that they may recog-
nize the first character set upinthe punch slide
latches by the selector.

¢. MULTIPLE TYPING REPERFORATOR
BASE

() GENERAL - The multiple typing
reperforator base provides mounting facilities
for three typing reperforators and a motor unit.
Power is transmitted from the motor unit tothe
typing reperforator by a pinion gear which
drives an intermediate gear mounted to a cross
shaft. Three sprockets and drivebelts, mounted
on the cross shaft, line up with and drive an as-
sociated sprocket on a typing reperforator.
Various operating speeds areavailable, depend-
ing on the gear and sprocket set used. On those
bases designed to handle reperforators which
punch fully perforated tape, three chad con-
tainers (one for each reperforator) mount on
rail brackets located under the base near the
front edge (see Figures 1-23 and 1-26).

CAUTION

When replenishing the tape supply on any of the
fully perforated tape reperforators, be sure to
empty the associated chad container. Failureto
do so may result in equipment failure due to
chad backing up inthe chad chute and fouling the
punch mechanism.

(2) ELECTRICAL FACILITIES - Lo-
cated at the left front corner of the base is an
ON-OFF power switch to control the motor op-
eration. A four point terminal board located in
front of the right tape supply container, and
fourteen point connector at the left rear of the
base (Figure 1-26) provide wiring facilities for
the motor units AC power lines and for the low
tape alarm switches on each of the tape supply
containers. Powerfactor correctioncapacitors,
where required, are mounted to a bracket lo-
cated near the center of the base between the two
tape supply containers (see Figure 1-26).

(3) REPERFORATOR MOUNTING -
Each typing reperforator is located on the base
by means of three tapped mounting studs in a
"T" plate (see Figure 1-26). The "T" plate,
which moves forward and back in guide slots,
provides a means for adjusting the timing belt
tension on each reperforator. The reperforator
is secured by tightening the three mounting
screws, and the screw holdingthe anchor brack-
et (Figure 1-23) to the base.

d. MOTOR UNITS - Refer to paragraph
4-3.d. for principles of operation of synchronous
and governed motor units.
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e. TAPE WINDER

(1) GENERAL - Two tape winders
mount side by side on two cross membersinthe
monitor cabinet. They are located on the cross
members by eight locating studs, four for each
tape winder, and are held in position by their
own weight on resilient rubber mounts. The
tape winder is a self contained unit, consisting
of a driving mechanism, tape tension device,
clutch engage-disengage mechanism, rollérsfor
tape reel engagement, and a full reel alarm
switch to operate a WINDER FULL lamp on the
control panel.

(2) OPERATION

(a) A drive wheel, with two garter
springs for added friction, mounts rigidly onthe
motor shaft and rotates continuously (there is
one drive wheel associated with each tape reel,
all drive wheels mounted on a common shaft as
shown in Figure 1-28). Poweris transmitted to
the drive shaft through a gearing arrangement
driven by a 35 milli-horse power induction
motor mounted at the rear of the tape winder
(Figure 1-28). Each tape reel is positioned on
twofiber rollers (Figure 1-27) and rotates when
its rim engages the drive wheel. The tape reel
rim is placed in or out of engagement with the
drive wheel by the position of the rear roller.
The rear roller is mounted on an arm that is
part of the clutch engage-disengage mechanism
(Figure 1-28). The position of this arm (up or
down) is determined indirectly from the flow of
tape looped through the tape arm. Whenthetape
arm is near the bottom of its travel or moving
up, the tape reel rotates. When the tape arm is
latched in the up position or moving down, the
tape reel will not rotate.

(b) The end of thetapeis threaded
about six inches through any one or more posts
at the center of the reel, and is then wound two
or more turns manually to secure the tapetothe
reel. The tape is then brought under the posts,
up betweenthe backstop and chad depressor, and
onto the tape arm (Figure 1-27). When mounted
in the monitor cabinet, those reels servicingthe
lower three reperiorators have an additional
tape guide roller inthe tape path. After passing
the tape under the tape arm, it is then brought
up and over the tape guide roller immediately
above the chad depressor to complete the path
to the reperforator (Figure 1-27), Lifting the
tape arm manually to its latched position dis-
engages the reel from the drive wheel and al-
lows rapid unwinding of tape.

(c) Each tape winder assembly is
furnished with a set of full reel contacts mounted
on the rear shelf of the unit (Figure 1-27). The
contacts may be operated by any one of thethree

4-50

(one for each reel) full reel sensing arms,.
These arms are mounted on a common shaft,
and have equal effect on the full reel contacts.

f. UNIVERSAL CABINET (MCNITOR)

(1) GENERAL - The monitor cabinet
provides mounting facilities for two multiple
typing reperforator sets, two multiple tape
winder sets, and the electrical control facilities
to operate the units. The cabinet consists of
separate inner and outer structuresto minimize
the transmission of mechanical noise to the
outer shell by the apparatus. All equipment
mounts on the inner structure, the outer shell
serving as a dust and noise enclosure., A race-
way is provided at the bottom rear of the cabi-
netto contain station cabling. The raceway may
be fastened in place from inside the cabinet for
"against the wall' applications. Provisions for
grounding the various units to the cabinet and
for attaching an external ground to the cabinet
are furnished.

(2) DOORS AND PANELS

(a) DOORS - Four doors are pro-
vided on the cabinet, two at the rear and two in
front. The rear doors are all metal, extend the
full length of the cabinet, and allow accesstothe
typing reperforators, tape winders, and electri-
cal control rack. The front doors, also full
length, are provided with glass windows to per-
mit observation of the reperforators and of the
amount of tape in the tape supply and winder
reels. A stud is mounted on the inside of the
left door to permit manual unwinding of the tape
from atape reel. A recessed handleis provided
on each right hand door to facilitate opening,
Two magnetic catches servetohold each pair of
doors closed.

(b) END ENCLOSURES - Referto
paragraph 4-3.e.(2)(b).

(c) FRONT CONTROL PANEL -
The front control panel is divided into an UP-
PER SHELF and LOWER SHELF section.
Mounted in each section are three white OPEN
LINE lamps, three amber REMOTE SEIZURE
lamps, three red LOCAL SEIZURE lamps, three
rerun jacks, three NUMBER-NO NUMBER
switches, and one TAPE WINDER power switch.
An AC convenience receptacle and red LOW
TAPE lamp are also mounted on the UPPER
SHELF section, and a DC convenience recep-
tacle and red WINDER FULL lamp on the
LOWER SHELF section.

(d) DOME (Figure 1-9) - At the
top rear of the cabinet, immediately behind the
sloping panel, is a dome which provides access
to the electrical control rack. The dome is
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hinged acrossthe full length of the cabinet back,
and is held in the closed position by means of a
captive screw located at the top center of the
sloping panel. The screwis accessible whenthe
front doors are opened. A locking slide sup-
port, located at the left rear corner of the cab-
inet, holds the dome opened.

(3) ELECTRICAL CONTROL FACILI-
TIES

(a) GENERAL - Located at the
rear of the cabinet on an electrical control rack
are the electrical control facilities to operate
the typing reperforators and tape winders, The
electrical control rack mounts ona swivel mech-
anism, and can be rotated to a horizontal po-
sition for maintenance purposes when the dome
is opened. Captive screws are provided to se-
cure the rack in the horizontal or vertical posi-
tion, Mounted on the electrical control rack are
five fuses, an AC power switch and convenience
receptacle, two AC power failure alarm relays,
six open line alarm relays (plus associated

components) and six 33RY line relays for con- -~ -

trol of the reperforator signal circuits, and ter-
minal board facilities for cabinet wiring.

(b) SIGNAL CIRCUIT (Figure
4-39) - The monitor typing reperforator signal
circuit includes a 33RY line relay, OPEN LINE
relay, and a 115 volt DC full wave power sup-
ply. The K101 OPEN LINE relay is atime delay
relay which controls the operation of the asso-
ciated OPEN LINE LAMPS mounted on the mon-
itor, transmitting, and receiving cabinet control
panels. When an open line condition occurs, the
33RY linerelay willde-energize and its swinger
will remain in the SPACE position. This com-
pletes a shunting circuit around the K101 relay
which will cause the relay to de-energize aiter
a specified length of time has elapsed (release
time is: Min. 0.312 seconds - Max. 0.500 sec-
onds). When the relay de-energizes, its con-
tacts K101 (1-2) and (3-4) return to their nor-
mally closed position energizingthe OPEN LINE
lamps and the reperforator selector magnets.
See Volume 2 of this manual for the actual sche-
matic wiring diagram of the signal line and
power circuits,
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(c) 33RY POLAR RELAY - There
are six 33RY line relays mounted onthe electri-
cal control rack, one for each typing reperfora-
tor. The 33RY polar line relay is a two-wind-
ing, two position, permanent magnet relay.
Each winding on the relay terminates ata sepa-
rate pair of pins on the base. The relay has
eight pintype terminals withfour (two large and
two small) mounting legs. The relay is equipped
with long life tungsten carbide contacts which
have a higher contact resistance, particularly at
low pressures, than other commonly used con-
tact materials. It is important, therefore, that
arelatively high contact pressure be maintained.
See Table 4-2 for coil characteristics.

4-5, MODEL28 TYPINGREPERFORATOR RE-
CEIVING GROUP

a. GENERAL - The Model 28 typing re-
perforator receiving group is an electromechan-~

icaldevice designed to receive messages on six =

separate signal lines, and convert them into
fully perforated or chadless tape (depending on
the typing reperforator used) with the message
printed on the tape, The group consists of two
multiple typing reperforator sets mounted on
drawers (Figure 4-40) which maybe pulled for-
ward for access to the reperforator sets. Each
set consists of three typing reperforators (fully
perforated or chadless) mounted on a multiple
typing reperforator base, and driven by a motor
unit (synchronous or governed).

b. TYPING REPERFORATOR OPERA-
TION

(1) GENERAL - The typing reperfo-
rators operate from a sprocket and beltarrange-
ment mounted on the multiple base cross shaft,
The cross shaft is driven by a motor unit via a
pinion and intermediate gear arrangement, Var-
ious operating speeds are available, depending
on the gear and sprocket set used (see Table
4-1), Operating theory for the receiving group
reperforators is identical to that for the mon-

Table 4-2, 33RY Coil Characteristics

Total DC AC (60 CY.) Inductance

Winding No. of Turns Resistance Resistance 60 Cycles

2-7 3160 136 Ohms 150 Ohms 0.65 Henry

3-8 3160 136 Ohms 150 Ohms 0.65 Henry
ORIGINAL
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Figure 4-39. Monitor Group, Simplified Signal Circuit Wiring Diagram
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Figure 4-40. Model 28 Typing Reperforator Receiving Group (Drawer In Forward Position)

itor group reperforators covered in Paragraph
4-4,b. The receiving group fully perforated
tape reperforator, however, has a remote con-
trol non-interfering ""letters' tape feed out mech-
anism. This is an additional feature, and is
not covered in paragraph 4-4.b. For operation
of this mechanism, referto paragraph (2) below.

(2) REMOTE CONTROL NON-INTER-
FERING "LETTERS" TAPE FEED OUT (Figure

ORIGINAL

4-41) - The remote control non-interfering "let-
ters''tapefeed-out mechanism provides ameans
of feeding apredetermined length (upto 18 inch-
es) of "letters" perforated tape at the end of
each message by remote control. The "letters"
feed-out operation can be initiated by means of
the TAPE FEED-OUT button onthe control pan-
el of the receiving cabinet following a one sec-
ond time delay at the end of a message. The
feed out is adjustable in steps of 0.6 inch. If a
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Figure 4-41. Remote Control Non-Interfering '"Letters' Tape Feed-Out Mechanism

message is received during any part of a tape
feed-out cycle, the mechanism will stop and the
incoming message will be received without in-
terference. A non-repeat latch prevents suc-
cessive tapefeed-out operations from being ini-
tiated until the first feed-out sequence has been
completed. At the end of a feed-out cycle the
mechanism stops and remains inactive until the
operator starts another cycle.

(a) INITIATION MECHANISM -
The feed-out operation is initiated by a pulse
(115 volt DC ¥ 10% with 600 ohms series resist-
ance) from a tape feed-out button. The pulse is
applied to afeed-out magnet when the typing re-
perforator is in an idling condition. When the
magnet is energized, the armature bail moves
the blocking bail out of engagement with the drive
bail assembly. The drive bail, which is spring
loaded, falls into the indent of its cam and the
connecting link positions the release lever on
the lower step of the latch lever. If the start
magnet is held energized longer than one cycle,
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the non-repeat latch prevents the drivebail from
again falling into the indent of its cam. The
non-repeat latch is delayed one cycle by the
spring loaded blocking latch on the drive bail.
As the drive bail reaches the indent of its cam
the blocking latch rides over the non-repeat
latch. The drive bail then reaches the high part
of its cam and thenon-repeat latchfalls into en-
gagement with the drive bail. When the start
magnet is de-energized, the spring loaded block-
ing bail again engages the drive bail and simul-
taneously disengages the non-repeat latch.

(b) METERING MECHANISM -
When the drivebail positions the release levers
on the lower step of the latchlever as described
above, metering takes place. The release lever
has now permitted the check pawl and feed pawl
to engage two adjacent ratchets. One of the
ratchets is fed continually by thefeed pawl. This
ratchet has a deeper notch at every sixth tooth
so that the pawl engages the second ratchet on
every sixth feed cycle. After the second ratchet
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has rotated an amount equivalent to two teeth, a
follower, riding a cam attached to the ratchet,
drops off its peak and unblocks the tripping mech-
anism, After a predetermined length of tape has
been fed (as measured by the second ratchet)
the latch lever is actuated, as it would be by the
selector cam on receipt of a message, and the
tripping mechanism is blocked preventing further
feeding. Simultaneously, the feed pawls are lift-
ed off the ratchets and the ratchets return to
their zero position.

(¢) TRIPPING MECHANISM - A
bail that follows a cam attached to the reperfo-
rator main shaft engages the clutch trip lever
and punch slide latches. When the bail cam fol-
lower enters the detent of its cam, the bail op-
erates the function clutch trip lever and punch
slide latches initiating a "letters' cycle of the
punch. Each time the reperforator main shaft
rotates one revolution a '"letter" cycle is ini-
tiated, provided the bail is not blocked by the
latch lever. If an incoming message trips the

_ latch lever, the "letters' punching cycle is im-

‘mediately blocked from any further operation.

(d) STORAGE MECHANISM - The
purpose of the storage mechanism is tohold the
reset bail in engagement withthe slides until the
slides are fully reset so that they may recognize
the first character set up in the punch slide
latches by the selector. This mechanism con-
sists of a latch that is operated by a link at-
tached to the punchslide reset bail toggle. Dur-
ing reception of an incoming message, the toggle
mechanism pushes the latch out of the way of the
reset bail prior to its being stripped by the
clutch trip lever.

c. MULTIPLE TYPING REPERFORATOR
BASE - The bases used in this group are iden-
tical to those used in the monitor group. For
information concerning physical description,
electrical facilities, and reperforator mounting
refer to paragraph 4-4.c.

d. MOTOR UNITS - For information con-
cerning operating theory of the synchronous and
governed motor units, refer to paragraph 4-3.d.

e. UNIVERSAL CABINET (RECEIVE)

(1) GENERAL - The receiving cabinet
provides mounting facilities for two multiple
typing reperforator sets and the electrical con-
trol facilities to operate the sets (Figure 4-42).
The cabinet consists of separate inner andouter
structures to minimize the transmission of me-
chanical noise to the outer shell by the appara-
tus. All equipment mounts on the inner struc-
ture, the outer shell serving as a dust and noise
enclosure. Each reperforator set is mounted
on slide rails so that the sets may be withdrawn
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from the front of the cabinet for servicing and
maintenance. A raceway is provided at the bot-
tom rear of the cabinet to contain station cabling.
The raceway may be fastened in place from in-
side the cabinet for "against the wall" applica-
tions. Provisions for grounding the various units
to the cabinet and for attaching an external
ground to the cabinet are provided.

(2) DOORS, PANELS, AND DRAWERS

(a) DOORS - Four doors are pro-
vided on the cabinet, two at the rear and two in
front. The rear doors are all metal, extend the
full length of the cabinet, andallow accessto the
typing reperforators andelectrical control rack.
The front doors, located below the reperforator
drawers, allow access to a storage area and
provide a mounting surface for two tape bins.
A recessed handle is provided on each right hand
door to facilitate opening. Magnetic catches
serve to hold each pair of doors closed.

_(b) END ENCLOSURES - Referto
paragraph 4-3.e.(2)(b).

(c) FRONT CONTROL PANEL -
The front control panel is divided into an UPPER
SHELF and LOWER SHELF section, Mounted in
each section are three white OPEN LINE lamps,
three amber REMOTE SEIZURE lamps, three
REPERF MARKING switches, three TAPE FEED
OUT buttons, and three spare reperforator jacks.
Located between the two sections is a red LOW
TAPE lamp and an AC convenience receptacle.

(d) DOME - Refer to paragraph
4-4.1.(2)(d).

() TYPING REPERFORATOR
DRAWER FRONT ENCLOSURE - Each typing
reperforator set is mounted in a drawer as-
sembly which pulls forward to permit access to
the reperforators for servicing. To remove the
front panel assembly from the drawer, grasp the
two vertical handles near the top and push the
spring loaded thumb screws above each handle
in (use thumbs to push screws). Holding the
thumb screws in, simultaneously pull forward
and liftup onthe handles to clear the four guides
from their respective slots on the right and left
brackets. When fully perforated tape typing re-
perforators are used, the hinged door below the
front panel assembly provides access tothe chad
containers mounted below the multiple base.

(3) ELECTRICAL CONTROL FACIL-
ITIES

(a) GENERAL - Located at the
rear of the cabinet on an electrical control rack
are the electrical control facilities to operate
the typing reperforators. The electrical control
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DOME

ELECTRICAL CONTROL RACK
IN RAISED POSITION

CONTROL PANEL

TYPING REFERFORATOR
DRAWER

STORAGE AREA

Figure 4-42. Model 28 Typing Reperforator Receiving Group (Front View)

rack mounts on a swivel mechanism, and can
be rotated to a horizontal position for mainte-
nance purposes when the dome is opened. Cap-
tive screws are provided to secure the rack in
the horizontal or vertical position. Mounted on
the control rack are five fuses, an AC power
switch and convenience receptacle, two AC pow-
er failure alarm relays, six openline alarm re-
lays (plus associated components) and six 33RY
line relays for control of the reperforator sig-
nal circuits, and terminal board facilities for
cabinet wiring.

4-56

(b) SIGNAL CIRCUIT - The re-
ceiving typing reperforator signal circuit in-
cludes a 33RY line relay, OPEN LINE RELAY,
115 volt DC full wave power supply, and a RE-
PERF MARKING switch. The OPEN LINE relay
is a time delay relay, and operates as explained
in paragraph 4-4.f.(3)(b). The REPERF MARK-
ING switch, when operated, shunts. the signals to
the cabinet reperforator causing the reperfo-
rator to come to the stop position. See Volume
2 of this manual for the actual schematic wiring
diagram of the signal line and power circuits.
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(c) 33RY POLAR RELAY - Refer
to paragraph 4-4.f.(3)(c).

4-6. MODEL 28 MONITOR TRANSMITTER
(PULL BACK) GROUP (FIGURE 1-11)

a. GENERAL - The Model 28 Monitor
Transmitter Group consists of one multiple
transmitter distributor set, one multiple typing
reperforator set, and one multiple tape winder
set. The above units mount in a Model 28 Uni-
versal Cabinet which provides wiring and elec-
trical control facilities for operation of the sets.
The monitor transmitter group is an auxiliary
piece of equipment, and is not considered as part
of the Model 28 Universal Torn Tape System.

Par.4-6.g.(3)(a)

e. MULTIPLE TYPING REPERFORATOR
BASE - Refer to paragraph 4-4.c.

f. MOTOR UNITS - Refer to paragraph
4-3.d.

g. UNIVERSAL CABINET (MONITOR -
TRANSMITTER GROUP)

(1) GENERAL - The monitor trans-
mitter cabinet provides mounting facilities for
a multiple transmitter distributor set, multiple
typing reperforator set, multiple tape winder set,
and the necessary wiring and electrical control
facilities for their operation (see Figures 1-11
and 4-43). The cabinet assembly consists of
separate inner andouter structures to minimize

b. TRANSMITTER DISTRIBUTOR OPER-
ATION

(1) The transmitter distributor used
in the Model 28 Monitor Transmitter Group
mounts on a multiple base. The unit is designed
“to sense code combinations perforated in a tape
or received from an external multiwire input,
convert them into electrical code pulses, and
distribute them over a signal circuit. All elec-
trical wiring terminates in a 36 point female
connector mounted on the rear of the unit (Fig-
ure 1-15).

(2) The transmitter distributor is a
two-shaft unit. The sensing shaft auxiliary '"B"
contact is wired in series with the distributor
shaft clutch release magnet to control it elec-
trically. However, each shaft may be operated
independently of the other. Rotation of the sens-
ing shaft is controlled via the tape out and start-
stop contacts which arewired in series with the
sensing shaft clutch release magnet. The unit
is capable of "single wire'" or "multiple wire"
output, and "multiplewire' input tothe distribu-
tor contacts for sequential distribution. Signal
out may be arranged for neutral or polar opera-
tion. The operation sequence is such that the
reading cycle occurs after tape feeding, and the
last character sensed istransmitted immediate-

ly.

(3) For a detailed discussion of the
sequence of operation for the transmitter dis-
tributor, refer to paragraphs 4-3.b.(1)(c) through
(6). The actual schematic wiring diagram of the
signal, power, and control circuits for the cab-
inet appears in Volume 2 of this manual.

¢. MULTIPLE TRANSMITTER DISTRIB-
UTOR BASE - Refer to paragraph 4-3.c.

d. TYPING REPERFORATOR OPERA-
TION - Refer to paragraph 4-4.b.

ORIGINAL

mechanical transmission of noise to the outer
shell. All equipment mounts to the inner struc-
ture, the outer shell serving as a dust and noise
enclosure. A raceway is provided at the bottom
rear of the cabinet to contain station cabling.
The raceway may be fastened in place from the
inside of the cabinet for "against the wall" ap-
plicationg, — "~

(2) DOORS AND PANELS

(2) DOORS - Two full length all
metal doors are provided at the rear of the cab-
inet for accessibility tothe mechanical apparatus
and the electrical control rack. Thefront doors,
below the transmitter distributor shelf, provide
access to the multiple typing reperforator and
tape winder sets for changing of tape, emptying
of chad containers (fully perforated tape), mes-
sage re-transmission, and for servicing. The
front doors are provided with glass windows to
permit observation of the sets duringoperation.
A stud is mounted on the inside of the left door
to permit manual unwinding of the tapefor mes-
sage re-transmission.

(b) END ENCLOSURES - Referto
paragraph 4-3.e.(2)(b).

(c) FRONT CONTROL PANEL -
The front control panel mounts a red WINDER
FULL lamp, red TAPE QUT lamp, and a TAPE
WINDER switch. The switch is located between
the two red warning lamps.

(d) DOME - Refer to paragraph
4-4.£.(2)(d).

(3) ELECTRICAL CONTROL FACIL-
ITIES

(a) GENERAL - Located at the
rear of the cabinet on an electrical control rack
are the electrical control facilities to operate
the sets mounted in the cabinet. The electrical
control rack mounts on a swivel mechanism,
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ELECTRICAL CONTROL
RACK IN RAISED

/ POSITION

MULTIPLE TRANSMITTER
DISTRIBUTOR SET

MULTIPLE TYPING
REPERFORATOR SET

MULTIPLE TAPE
WINDER SET

33RY LINE RELAY

Figure 4-43. Model 28 Monitor Transmitter Group (Rear View, Dome Removed)

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. Mounted
on the electrical control rack are five fuses, an
AC power switch and convenience receptacle,
two AC power failure alarm relays, six rheo-
stats (plus associated components) for control
of marking and spacing current, three jacks (for
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insertion of a milliammeter into the signal
lines) to monitor signal current adjustment,
three 33RY line relays, and terminal board fa-
cilities for cabinet wiring, See Volume 2 of this
manual for the appropriate schematic and actual
wiring diagrams.

(b) 33RY LINE RELAY - Referto
paragraph 4-4.f.(3)(c). '

ORIGINAL



Par. 5-2.b.(2)

SECTION 5

ADJUSTMENTS AND LUBRICATION

5-1. INTRODUCTION

a. This section contains adjustments and
lubrication information for the basic components
of the four groups covered in this manual.

b. Itisassumedthat the elementsdepicted
in the illustrations which appear throughout the
bulletin are being viewed from a position in
front of the equipment, unless the illustrations
are specifically labeled otherwise. In the line
drawings, pivot points are shown by circles or
ellipses that are solid black to indicate fixed
points and cross-hatched to indicate floating
points. References inthe text to"left'" or "right"
designate the viewers left or right as he faces
the front of the equipment.

CAUTION

Improperly adjusted equipment may be seriously
damaged in a matter of seconds if operated
under power.

5-2. ADJUSTMENTS
a. GENERAL

(1) In the adjustments and spring ten-
sions covered in this section, location of clear-
ances, position of parts and point and angle of
scale applications are illustrated by drawings.
Requirements and procedures are set forth in
the texts that accompany the drawings. The se-
quence of the adjustments is that which should
be followed when complete readjustment of any
of the components is undertaken. The letters of
the alphabet in parenthesis which precede the
texts indicate the sequence to befollowed on the
individual pages. A procedure should be read
all the way through before making the adjust-
ment or testing the spring tension.

(2) Tools requiredto make the adjust-
ments and test the spring tensions are not sup-
plied with the equipment, but are listed in Tele-
type Bulletin 1124B. If parts are removed, all
adjustments which the removal of these parts
might facilitate should be made before the parts
are replaced. When a part mounted on shims is
removed, the number of shims at each mounting
screw should be noted so that identical pile ups
can be made when the part is replaced. Unless
it is specifically stated to the contrary, after an
adjustment has been made, all nuts and screws
that were loosened should be tightened.

ORIGINAL

(3) The spring tensions given in this
bulletin are indications, not exact values, and
should be checked with Teletype scales in the
positions shown in the drawings. Springs which
do not meet the requirements and for which
there are no adjusting procedures should be
discarded and replaced by new springs.

(4) All contact points should meet
squarely. Smaller points should fall wholly
within the circumference of larger mating points.
Points that are the same size should not be out
of alignment more than 25 percent of the point
diameter. Avoid sharp kinks or bends in the
contact springs.

b. MANUAL SELECTION OF CHARAC-
TERS OR FUNCTIONS

(1)__The viewer is facing the front of
the typing reperforator unit when the selecting
mechanism is on his right and the perforator
mechanism is on his left. The unit is in its un-
operated, or stop, condition when it is not under
power and both clutches are disengaged. It is in
idling condition when it is under power and the
clutches are disengaged (steady marking of sig-
nal line). The unit is in the letters condition
when the typewheel rack is in its upper position,
the numerals appear on the top half of the type-
wheel and the letters push bar is in its extreme
right position. The unit is in the figurescon-
dition when the typewheel rack is in its lower
position, the letters appear on the top half of the
typewheel and the figures push bar is in its ex-
treme right position. The unit can be placed in
the letters or figures condition by selecting the
letters or figures code combinations (see para-
graph (3) below).

(2) When fully disengaged, either of
the two steel clutches on the typing reperforator
unit are latched in their stop position between a
trip lever (or stop arm), which bears against a
shoe lever, and a latch lever which seats in a
notch in a clutch cam disk. The main shaft will
then turn freely without the clutch shoes drag-
ging. When the clutch is engaged, or tripped,
the shoe lever anda cam disk stop lug are moved
apart, and the clutch shoes arewedged against
the drum so that the clutch turns in unison with
the shaft.

NOTE
If the shaft is turned by hand, the clutch will not
fully disengage upon reaching its stop position.

Where aprocedure calls for disengagement, ro-
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tate the clutch toits stop position, apply a screw-
driverto the cam disk stop lug and turn the disk
in the normal direction of shaft rotation until the
latch lever seats in its notch in the disk.

(3) To Manually Operate the Typing
Reperforator Unit. Attach an armature clip to
the selecting mechanism as follows: carefully
place the flat-formed portion of the clip overthe
armature between the pole pieces, lock the ex-
truded projection under the armature and hook
the clip's other end over the bakelite guard.
The spring pressure of the clip will hold the
armature in its marking (attracted) position.
Rotate the main shaft counterclockwise until the
clutches reach their stop position. Fully dis-
engage the clutches as instructed in paragraph
(2) above. Release the armature momentarily
to allow the selecting clutch to engage. Turnthe
main shaft slowly until all push levers have
fallen to the left of their selecting levers. Strip
the push levers corresponding to the spacing
elements of the code combination to be proces-
sed from their selecting levers and allow them
to move to the right. The push levers and se-
lecting levers are numbered in succession 1 to
5 from rear to front. The main shaft can then
be rotated until the required condition is set up
or the character or function to be selected is
cleared through the unit.

(4) TRANSMITTER DISTRIBUTOR
(a) When rotating either the sen-

sing or distributor shaft by hand, the clutchdoes
not fully disengage upon reaching its stop posi-
tion. In order to relieve the drag on the clutch
and permit the main shaft to rotate freely, apply
pressure on a lug of the clutch disk with a
screwdriverto cause it toengage its latch lever
and thus disengage the internal expansion clutch
shoes from dragging on the clutch drum.,

(b) When the requirement calls
for the clutch to be disengaged, the clutch shoe
lever must be fully latched between its trip
lever and latch lever so that the clutch shoes
release their tension on the clutch drum. When
engaged, the clutch shoe lever is unlatched and
the clutch shoes are wedged firmly against the
clutch drum,

(c) Covers may be removed for
inspection and minor repair of the unit, how-
ever, when more extensive maintenance is to be
undertaken, it is recommended that the unit be
removed from its sub-base to disconnect the
power and to permit the unit to be inverted.

(d) All contact points should meet
squarely. Contacts with the same diameter
should not be out of alignment more than 25% of
the contact diameter. Avoid sharpkinks or bends
in the contact springs.

c. ALPHABETICAL INDEX: ADJUSTMENTS AND SPRING TENSIONS

TYPING REPERFORATORS (PARAGRAPH
5-2.d.)

ADJUSTMENTS FIGURE
Clutch Shoe Lever 5-1
Follower Lever 5-11
Function Box 5-32
Function Clutch Drum End Play 5-1
Function Clutch Trip Lever 5-10
Punch Mechanism

Feed Pawl 5-18
Perforator Position - Final 5-16
Punch Position - Preliminary 5-13
Punch Slide Reset Bail 5-18
Reset Bail Trip Lever 5-17
Rocker Arm 5-13
Punch Mechanism (Chadless Tape
Units Only)
Feed Hole Lateral Alignment 5-24

Feed Hole Spacing - Final 5
Feed Hole Spacing - Preliminary 5
Punch Pin Penetration 5-15
Punch Slide Downstop Position 5
Punch Slide Guide Position 5

5-2

ADJUSTMENTS FIGURE
Punch Mechanism (Fully
Perforated Tape Units Only)
Feed Hole Lateral Alignment 5-20
Feed Hole Spacing 5-19
Punch Slide Downstop Position 5-14
Punch Slide Guide 5-14
Rocker Arm 5-14
Release Downstop Bracket 5-29
Reset Arm 5-10
Rocker Bail 5-12
Rocker Bail Guide Bracket 5-12
Selector Mechanism
Range Finder Knob Phasing 5-8
Selector Armature 5-3
Selector Cam Lubricator 5-10
Selector Clutch Drum 5-6
Selector Clutch Stop Arm 5-8
Selector Magnet Bracket 5-4
Selector Receiving Margin 5-9
Tape Guide 5-28
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ADJUSTMENTS FIGURE ADJUSTMENTS FIGURE
Typing Mechanism AUTOMATIC NON-INTERFERING "LETTERS"
Axial Output Rack Guide Roller  5-42 TAPE FEED-OUT MECHANISM ONLY)
Axial Sector Alignment 5-41 s ot . .
Correcting Drive Link 5-43 ggi?;::;lf II:' :J:: g_gg
Detent (Chadless Tape Units Only) 5-23 Safety Tiatch 5-57
. y Latc
Drive Arm 5-52
Idler Gear Eccentric Shaft 5-43
Letters and Figures Yield Arms 5-34 SPRING TENSIONS
Lifter Arm 5-36 Clutch Shoe 5-2
Lifter Arm Eccentric Screw 5-36 Clutch Shoe Lever 5-2
Lock Lever 5-37 Function Clutch Latch Lever 5-31
Lock Lever Trip Post 5-38 Function Clutch Release 5-29
Oscillating Drive Bail 5-40 Punch Mechanism
Oscillating Drive Link ) 5-40 Detent Lever 5-21
Printing Between Perforated Feed Pawl 5-27
Feed Holes (Fully Perforated Main Trip Lever 5-11
Tape Units Only) 5-48 Perforator Drive Link 5-13
Printing Trip Link (Fully Punch Slide Latch 5-11
Perforated Tape Units Only) 5-47 Tape Shoe Torsion 5-28
Printing Trip Link (Chadless Punch Mechanism (Chadless
Tape Units Only) 5-51 Tape Units Only)
Push Bar Guide Bracket 5-42 Punch Slide 5-25
Push Bar Operating Blade (Final) 5-30 Retractor Bail 9-25
Push Bar Operating Blade Tape Guide (Punch Block) 5-26
(Preliminary) 5-30 Tape Guide (Tape Chute) 5-26
Ribbon Carrier (Fully Punch Mechanism (Fully
Perforated Tape Units Only) 5-46 Perforated Tape Units Only)
Ribbon Carrier (Chadless Tape Punch Slide 9-21
Units Only) 5-50 Tape Guide (Punch Block) 5-21
Rocker Bail Pilot Stud 5-31 Tape Gulde (Tape Chuts) o-al
Rotary Correcting Lever 5-44 Selector Mechanism
Transfer Mounting Bracket 5-33 Adjusting Arm 5-11
Typewheel 5-49 Marking Lock Lever ) 5-5
Push Lever Reset Bail 5-7
Selector Armature 5-5
Selector Clutch Latch Lever 5-T7
REMOTE CONTROL AND AUTOMATIC NON- Selector Lever 5-6
INTERFERING "LETTERS" TAPE FEED-OUT Selector Push Lever 5-6
MECHANISMS Spacing Lock Lever 5.7
Start Lever 5-9
Drive Arm Adjusting Plate 5-61 Typing Mechanism
Latch Lever 5-56 Bell Crank 5-30
Ratchet Stop Block 5-58 Correcting Drive Link 5-39
Rear Check Pawl 5-58 Detent 5-53
Release Arm 5-60 Drive Arm 5-53
Reset Bail Latch 5-66 Eccentric Shaft Detent Lever 5-41
Reset Bail Trip Lever 5-64 Feed Pawl 5-52
Tape Length Adjusting Plate 5-65 Figures Arm Assembly 5-34
Time Delay Lever 5-59 Figures Extension Arm 5-34
Function Blade 5-39
Letters Arm Assembly 5-35
REMOTE CONTROL NON-INTERFERING Letters Extension Arm 5-35
"LETTERS" TAPE FEED-OUT MECHANISM Lifter 5-39
ONLY Lifter Toggle Link 5-39
No. 5 Pulse Beam 5-37
Adjusting Lever 5-62 Ratchet Wheel Torque 5-52
Armature Backstop 5-55 Typing Mechanism (Chadless
Armature Hinge 5-54 Tape Units Only)
Fo'lower Lever 5-62 Accelerator 5-51
Magnet Assembly 5-54 Print Hammer 5-51
Mounting Plate 5-54 Printing Latch 5-51
Release Lever 5-55 Printing Trip Link 5-51
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SPRING TENSIONS FIGURE
Typing Mechanism (Fully
Perforated Tape Units Only)
Accelerator 5-47
Print Hammer 5-48
Printing Latch 5-47
Printing Trip Link 5-47

REMOTE CONTROL AND AUTOMATIC NON-
INTERFERING "LETTERS" TAPE FEED-OUT
MECHANISMS

Drive Arm 5-61
Feed Pawl and Front Check Pawl 5-58
Ratchet Return 5-59
Rear Check Pawl 5-58
Release Arm 5-60
Release Lever 5-56
Reset Bail Latch 5-66
Reset Bail Trip Lever 5-66
Time Delay Lever 5-59

REMOTE CONTROL NON-INTERFERING
"LETTERS" TAPE FEED-OUT MECHANISM
ONLY

Blocking Bail 5-55
Blocking Latch Torsion 5-55
Drive Bail 5-54
Non-Repeat Lever 5-55

AUTOMATIC NON-INTERFERING "LETTERS"
TAPE FEED-OUT MECHANISM ONLY

Latch Lever 5-57
Safety Latch 5-57

MULTIPLE REPERFORATOR BASE (PARA-
GRAPH 5-2.e.)

ADJUSTMENTS
Motor Adjusting Stud 5-69
Tape Out Switch Assembly 5-68
Timing Belt 5-67

SPRING TENSIONS
Tape Out Lever Spring 5-68

SYNCHRONOUS AND GOVERNED MOTORS
(PARAGRAPH 5-2.f.)

ADJUSTMENTS
Governor Contact 5-70
Governor Contact Backstop 5-70
Governor Motor Positioning 5-70
Governor Motor Speed Adjustment 5-T1
Synchronous Motor Positioning 5-70
SPRING TENSIONS
Governor Brush Spring Tension 5-71

5-4

ADJUSTMENTS FIGURE
TRANSMITTER DISTRIBUTOR (PARAGRAPH
5-2.g.)
Backstop 5-81
Cam Follower Guide 5-78
Cam Shaft Bearing Retainer 5-T4
Cam Sleeve End Play 5-74
Clutch Shoe Lever 5-11
Clutch Trip Lever Upper Extension  5-T7
Clutch Trip Magnet Armature Hinge 5-75
Contact Gap 5-81
Contact Lever Slide 5-93
Cover Plate
Deflector Bracket 5-96
Distributor Contact Assembly 5-79
Distributor Contact Gap 5-79
Feed Lever Set Collar 5-80
Feed Pawl (Top Plate Removed) 5-95
Feed Wheel Detent 5-92
Idler Gear Assembly 5-T4
Initial Adjustment with Distributor
Block Removed 5-79
Magnet Bracket 5-76
0Oil Reservoir 5-95
Pusher Lever 5-94
Removing Cover Plate 5-72
Removing Filler Plate 5-72
Removing Tape Deflector 5-72
Removing Tape Guide Plate 5-72
Removing Top Plate 5-T2
Removing Transmitter Dis-
tributor Assembly 5-72
Removing Transmitter Dis-
tributor From Cradle 5-72
Replacing and Positioning Tape
Guide Plate 5-85
Replacing and Positioning
Top Plate 5-86
Sensing Pin 5-90
Slide Lever 5-83
Start-Stop Switch Bracket 5-89
Storing Switch Assembly 5-82
Tape Guide 5-85
Tape Lid 5-84
Tape Lid Pin 5-91
Tape Out and Tape Lid
Pin Downstop 5-91
Tape-Out and Tape Lid Switch 5-88
Tape-Out and Tape Lid Switch
Bracket 5-91
Tape-Out Pin 5-87
Tape-Out Switch 5-87
Tape-Out Switch Bracket
(Run Position) 5-87
Tight Tape Slide Arm 5-89
Trip Assembly Mounting Plates 5-1T5
SPRING TENSIONS
Armature Bail 5-75
Auxilliary Lever 5-94
Cam Follower Lever 5-78
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SPRING TENSIONS

Clutch Latch Lever
Clutch Shoe Lever
Clutch Shoe

Clutch Trip Lever Lower Extension

Contact (Normally Closed)
Contact (Normally Open)
Contact Swinger

Deflector

Distributor Rocker
Distributor Rocker Compression
Feed Lever

Feed Pawl

Feed Ratchet Detent
Latch Lever

Latch Stripper Bail
Pusher Lever

Pusher Stripper Bail
Sensing Bail

Sensing Pin

Slide Lever

Start-Stop Bail

Start-Stop Lever Detent
Tape Lid Pin

Tape Lid Release Plunger
Tape-Out Bail Yield
Tape-Out Extension Bail
Tape-Out Pin

Tape-Out Sensing Pin
Tight-Tape and Start-Stop Contact
Tight-Tape Bail Yield

FIGURE

5-176
5-73
5-73
5-76
5-81
5-81
5-81
5-96
5-T9
5-79
5-80
5-95
5-80
5-93
5-94
5-93
5-94
5-90
5-90
5-83
5-89
5-92
5-91
5-92
5-86
5-86
5-91
5-86
5-89
5-89

MULTIPLE TRANSMITTER DISTRIBUTOR

BASE (PARAGRAPH 5-2.h.)

ADJUSTMENTS

Cover Plate

Filler Plate Assembly
Motor Pinion
Transmitter Distributor
Positioning

TAPE WINDER (PARAGRAPH 5-2.i.)

ADJUSTMENTS

Clutch Engage-Disengage
Full Tape Reel Alarm
Motor Pinion

Tape Arm

SPRING TENSIONS

Chad Depressor

Clutch Release Arm

Clutch Release Latch

Full Tape Reel Alarm

Full Tape Reel Alarm Contact
Pressure
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5-99
5-99
5-97

5-98

5-100
5-102
5-101
5-100

5-101
5-100
5-100
5-102

5-102

275B

Par. 5-2.c.
ADJUSTMENTS FIGURE
RELAY (33RY) (PARAGRAPH 5-2.j.)
Bias (Magnetic Balance) 5-103
Bias Test (Magnetic Balance) 5-104
Calibration 5-104
Contact Gap 5-103
Contact Test (% Break) 5-104
Evaluation of a Particular Test Set 5-104

UNIVERSAL CABINETS (PARAGRAPH 5-2.k.)
ADJUSTMENTS

Control Panel Assembly 5-107
Control Panel Magnet Adjustment 5-107
Front Door 5-105
Front Door Catches 5-105
Rear Door 5-106
Rear Door Catches 5-106
Numbering Module Adjustment 5-107

TANDEM MESSAGE IDENTIFICATION MOD-
ULE (PARAGRAPH 5-2.1.)

ADJUSTMENTS
Armature Assembly Alignment 5-115
Backstop - Normally Closed Contact 5-108
Bank Alignment 5-114
Bracket 5-109
Check Pawl 5-110
Code Reading Contact Swinger
Alignment 5-109
Feed Pawl Auxiliary Backstop 5-110
Feed Pawl Backstop 5-110
Intermediate Gear 5-111
Interrupter Contact Gap 5-116
Interrupter Swinger and Contact
Alignment 5-116
Magnet Assembly 5-112
Normally Open Contact Gap 5-109
Off-Normal Swinger Alignment 5-117
Off-Normal Switch Break and
Make Contact Gaps 5-118
Ratchet Stopping Spring Alignment 5-114
Wiper Spring Alignment and
Tension 5-113
SPRING TENSIONS
Brush 5-113
Check Pawl 5-110
Feed Pawl 5-110
Interrupter Swinger 5-116
Normally Closed Contact 5-108
Normally Open Contact 5-109
Off-Normal Switch Break
Contact 5-118
Off-Normal Switch Make Contact 5-118
Ratchet Stopping 5-114
Swinger 5-108
Wiper Spring 5-113
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Fig. 5-1

d. TYPING REPERFORATOR UNIT

NOTE
TO FACILITATE ADJUST-
MENTS, REMOVE TYPING
REPERFORATOR FROM BASE

275B

NOTE

THE FOLLOWING ADJUSTMENTS PERTAIN TO ALL TYPING
REPERFORATORS UNLESS OTHERWISE SPECIFIED.

CLUTCH SHOE LEVER

TO CHECK
(1) DISENGAGE CLUTCH, MEASURE CLEARANCE.

(2) ALIGN HEAD OF CLUTCH DRUM MOUNTING
SCREW WITH STOP LUG. ENGAGE CLUTCH.
MANUALLY PRESS SHOE LEVER AND STOP LUG
TOGETHER AND ALLOW TO SNAP APART.
MEASURE CLEARANCE.

REQUIREMENT
CLEARANCE BETWEEN SHOE LEVER AND STOP LUG:
MIN. 0.055 INCH----MAX, 0.085 INCH

CLUTCH DRUM
MOUNTING SCREW

ADJUSTING DISK—

(RIGHT SIDE VIEW) CLAMP SCREW

DRUM

CREATER WHEN CLUTCH ENGAGED (2) THAN WHEN
DISENGAGED (1).

TO ADJUST
ENGAGE WRENCH OR SCREWDRIVER WITH LUG ON
ADJUSTING DISK. ROTATE DISK WITH CLAMP
SCREWS LOOSENED.

NOTE:
AFTER MAKING ADJUSTMENT, DISENGAGE CLUTCH.
REMOVE DRUM MOUNTING SCREW. ROTATE DRUM
IN NORMAL DIRECTION AND CHECK TO SEE IF IT
DRAGS ON SHOE. IF IT DOES REFINE ADJUSTMENT.

THIS ADJUSTMENT SHOULD BE MADE FOR BOTH
SELECTING AND FUNCTION CLUTCHES.

CLAMP SCREW

CLUTCH SHOE LEVER

COLLAR | FUNCTION CLUTCH DRUM END PLAY

_L-- _ REQUIREMENT
= l WITH FUNCTION CLUTCH DISENGAGED

MIN, SOME----MAX, 0.015 INCH

—~ WHEN PLAY 1S TAKEN UP TO MAKE
S~ CLEARANCE MAXIMUM,
H_ K TO ADJUST
= WITH ITS MOUNTING SCREW LOOSENED,

U runcTio MOVE DRUM TO EXTREME FRONT POSITION,
N TIGHTEN DRUM MOUNTING SCREW,

CAM SLEEVE POSITION COLLAR WITH MOUNTING SCREW

LOOSENED.

— COLLAR MOUNTING SCREW

STOP LUG (RIGHT SIDE VIEW)

Figure 5-1. Typing Reperforator, Selecting and Function Clutch Mechanisms

5-6
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275B Fig. 5-2

NOTE:
THESE SPRING TENSIONS APPLY TO BOTH CLUTCHES.

—E (A)

= CLUTCH SHOE LEVER SPRING

TO CHECK
ENGAGE CLUTCH. HOLD CAM
DISK TO PREVENT ITS TURNING.

REQUIREMENT

MIN, 15 OZs, ----MAX, 20 OZS.
TO PULL SHOE LEVER IN CONTACT
WITH-STOP-LUG,

'CLUTCH SHOE LEVER

CAM DISK

CLUTCH DRUM
STOP LUG

STOP LUG

CLUTCH SHOE LEVER SPRING PRIMARY CLUTCH SHOE

(B) CLUTCH SHOE SPRING

NOTE:
IN ORDER TO CHECK THIS SPRING
TENSION, IT IS NECESSARY TO
REMOVE THE CLUTCH FROM THE
MAIN SHAFT, THEREFORE, IT SHOULD
NOT BE CHECKED UNLESS THERE IS
REASON TO BELIEVE IT WILL NOT
MEET ITS REQUIREMENT.

SECONDARY
CLUTCH SHOE

TO CHECK

REMOVE CLUTCH FROM DRUM.
REQUIREMENT
MIN, 3 OZS. ===~ MAX, 501Zs.

TO START PRIMARY SHOE MOVING.
CLUTCH SHOE SPRING

Figure 5-2. Typing Reperforator, Clutch Assemblies
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Fig. 5-3 275B

NOTE
TO FACILITATE MAKING THE FOLLOWING ADJUSTMENTS, REMOVE THE RANGE FINDER AND
SELECTOR MAGMNET ASSEMBLIES. TO INSURE BETTER OPERATION, PULL A PIECE OF BOND
PAPER BETWEEN THE ARMATURE AND THE POLE PIECES TO REMOVE ANY OIL OR FOREIGN

MATTER THAT MAY BE PRESENT. MAKE CERTAIN THAT NO LINT OR PIECES OF PAPER REMAIN
BETWEEN THE POLE PIECES AND ARMATURE.

CASTING

ADJUSTING NUT

PIVOT EDGE

SELECTOR ARMATURE
NOTE
THIS REQUIREMENT NEED NOT
BE MADE NOR CHECKED IF THE
SELECTOR MAGNET BRACKET
AND RECEIVING MARGIN
REQUIREMENTS ARE MET.
AR (1) REQUIREMENT (ARMATURE
MATURE CLAMP STRIP CLAMP STRIP)
ARMATURE CLEARANCE BETWEEN ARMATURE
MOUNTING SCREWS CLAMP STRIP AND CASTING.
MIN. 0.025 INCH
|' MAX. 0.045 INCH

orercon— | B[
E 1
} POLE PIECE
E(.ﬁ) REQUIREMENT (ARMATURE ALIGNMENT)

FRONT EDGE OF ARMATURE SHOULD BE
ARMATURE FLUSH WITHIN 0.015 INCH WITH FRONT
(LEFT SIDE VIEW) EDGE OF POLE PIECES.

ARMATURE BACKSTOP

ARMATURE EXTENSION

(3) REQUIREMENT (ARMATURE BACKSTOP ALIGNMENT)
(BOTTOM VIEW) CLEARANCE BETWEEN SIDES OF BACKSTOP

AND SIDES OF ARMATURE EXTENSION,
MIN. 0.010 INCH
TO ADJUST
1. POSITION ARMATURE SPRING ADJUSTING NUT TO HOLD
ARMATURE FIRMLY AGAINST PIVOT EDGE OF CASTING.
2. POSITION ARMATURE AND BACKSTOP WITH
MOUNTING SCREWS LOOSENED.

Figure 5-3. Typing Reperforator, Selector Armature

ORIGINAL



MAGNET BRACKET ———

POLE PIECE

MOUNTING SCREW

275B Fig. 5-4

@

RIGHT SIDE VIEW MOUNTING SCREW

LINK CLAMP SCREW

ADJUSTING LINK

ARMATURE EXTENSION

SPACING LOCK LEVER

SELECTOR MAGNET BRACKET
1) REQUIREMENT

SPACING LOCK LEVER ON HIGH PART OF CAM.
ARMATURE IN CONTACT WITH POLE PIECE.
CLEARANCE BETWEEN END OF ARMATURE EXTENSION

AND SHOULDER ON SPACING LOCK LEVER.
MIN. 0.020 INCH

MAX. 0.035 INCH

TO ADJUST
LOOSEN TWO MAGNET BRACKET MOUNTING SCREWS
AND ADJUSTING LINK CLAMP SCREW. POSITION
MAGNET BRACKET BY MEANS OF ADJUSTING LINK
AND TIGHTEN LINK CLAMP SCREW ONLY.

(2) REQUIREMENT
SPACING LOCK LEVER ON HIGH PART OF CAM. ARMATURE IN CONTACT
WITH POLE PIECE. SOME CLEARANCE BETWEEN UPPER SURFACE OF ARMATURE
EXTENSION AND LOWER SURFACE OF SPACING LOCK LEVER WHEN LOCK LEVER
IS HELD DOWNWARD.

ORIGINAL

MAX. 0.003 INCH

TO ADJUST

POSITION UPPER END OF MAG NET BRACKET. TIGHTEN TWO MAGNET
BRACKET MOUNTING SCREWS. RECHECK REQUIREMENT (1).

Figure 5-4. Typing Reperforator, Selector Magnet Bracket
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Fig. 5-5 275B

— SELECTOR ARMATURE SPRING
REQUIREMENT
MARKING LOCK LEVER, SPACING LOCK LEVER, AND START LEVER ON HIGH PART OF THER

CAMS. SCALE APPLIED AS NEARLY VERTICAL AS POSSIBLE UNDER END OF ARMATURE EXTENSION.
APPROX. 3 OZs,

TO PULL ARMATURE TO MARKING POSITION. IT MAY BE NECESSARY TO READJUST
THIS SPRING TENSION WHEN MAKING DISTORTION TOLERANCE TESTS OF THE UNIT.

TO ADJUST
ADJUSTING NUT

POSITION ADJUSTING NUT.
1 Jf : ’”
l ] . ARMATURE SPRING

5 (’@[ ..

AN

—— b

A [ =
‘ - \ARMATURE
°3
MARKING LOCK LEVER
CAM
START

LEVER

SPACING LOCK LEVER

MARKING LOCK LEVER SPRING
REQUIREMENT
LETTERS COMBINATION SELECTED, MAIN
SHAFT ROTATED UNTIL SELECTOR CLUTCH
IS DISENGAGED. PUSH SCALE APPLIED
E OF LOCK LEVER.
MARKING LOCK TM?;O“;E-R]/E%?SSION <
LEVER SPRING MAX.. 3 OZS:
MAEEINEEEE: [ TO START LEVER MOVING.

Figure 5-5. Typing Reperforator, Selector Spring Tensions
ORIGINAL
5-10



275B Fig. 5-6

SELECTOR LEVER

| -SELECTOR PUSH LEVER SPRING
REQUIREMENT

RESET BAIL PUSH LEVER IN SPACING POSITION
MIN. 3/4 OZ.

MAX. 1-1/2 OZS.

TO MOVE PUSH LEVER FROM SELECTOR
LEVER. CHECK FIVE SPRINGS.

— SELECTOR LEVER SPR
REQUIREMENT
TYPING UNIT UPSIDE DOWN.
RESET BAIL ON PEAK OF ITS CAM.
MIN. 1-1/4 OZs.
MAX. 2-1/20ZS.
TO START EACH LEVER MOVING,
CHECK FIVE SPRINGS. IF NECESSARY,
UNHOOK START LEVER SPRING TO CHECK
NO. 4 SELECTOR LEVER SPRING.

PUSH LEVER

MOUNTING
CAM-CLUTCH ASSEMBLY

I &= I

[in

=1 H CLUTCH DRUM
=
~+ j#———— SELECTOR CLUTCH DRUM
REQUIREMENT
CLUTCH LATCHED IN STOP POSITION. CLUTCH
DRUM AGAINST SHOULDER ON MAIN SHAFT. CAM-
CLUTCH ASSEMBLY SHOULD HAVE SOME END PLAY
MAX. 0.010 INCH
TO ADJUST
POSITION CLUTCH DRUM WITH MOUNTING
SCREW LOOSENED.

Figure 5-6. Typing Reperforator, Selector Cam Clutch
ORIGINAL 5-11




Fig. 5-7

SPACING LOCK LEVER

5-12

275B

PUSH LEVER RESET BAIL

PUSH LEVER RESET BAIL SPRING
REQUIREMENT
PUSH LEVER RESET BAIL ON LOW PART OF
CAM. 32 OZ. SCALE APPLIED TO RESET BAIL.
MIN. 4 OZs.
MAX. 8 OZs.
TO MOVE BAIL FROM CAM.

LATCH LEVER

SELECTOR CLUTCH LATCH LEVER SPRING
REQUIREMENT

LATCH RESTING ON LOW PART

OF ITS CAM DISK.

MIN. 20Zs.

MAX. 3-1/2 OZs.

TO START LATCH MOVING.

[ SPACING LOCK LEVER SPRING

REQUIREMENT
SELECTOR ARMATURE RELEASED. SPACING
LOCK LEVER ON LOW PART OF ITS CAM.
SPRING SCALE APPLIED TO LOWER END
OF SPACING LOCK LEVER.

LATCH LEVER SPRING MIN. 302Zs.

MAX. 60ZS.

TO MOVE SPACING LOCK LEVER FROM

ITS PIVOT SHAFT.

//\l

SPACING LOCK
LEVER SPRING

Figure 5-7. Typing Reperforator, Selector Clutch Spring Tensions
ORIGINAL



275B Fig. 5-8

MNOTE: REPLACE RANGE FINDER AND SELECTOR MAGNET ASSEMBLY.

RANGE FINDER KNOB PHASING

REQUIREMENT
WITH RANGE FINDER KNOB TURNED TO EITHER END OF
RACK, ZERO MARK ON SCALE SHOULD BE WITHIN 3
POINTS OF SCRIBED LINE ON RANGE FINDER PLATE.

TO ADJUST
REMOVE MOUNTING NUT, DISENGAGE KNOB FROM RACK
AND POSITION KNOB. RE-ENGAGE KNOB WITH RACK
AND REPLACE MOUNTING NUT.

L MOUNTING NUT
RANGE FINDER KNOB

mm:;inm
]

RANGE SCALE

CLUTCH SHOE LEVER

SELECTOR CLUTCH

CLUTCH STOP ARM

CLAMP SCREW

STOP ARM BAIL

SELECTOR CLUTCH STOP ARM
REQUIREMENT 2
RANGE SCALE SET AT 60. SELECTOR CLUTCH DISENGAGED. ARMATURE
IN MARKING POSITION. CLUTCH STOP ARM SHOULD ENGAGE CLUTCH
SHOE LEVER BY APPROXIMATELY FULL THICKNESS OF SHOE LEVER.
TO ADJUST
POSITION STOP ARM ON STOP ARM BAIL WITH CLAMP SCREW LOOSENED.

—

Figure 5-8. Typing Reperforator, Range Finder Mechanism
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Fig. 5-9 275B

START LEVER SPRING -

M REQUIREMENT

' ' LATCH LEVER SPRING UNHOOKED. STOP
ARM BAIL IN INDENT OF ITS CAM. RANGE
SCALE SET AT 60.
MIN. 2-1/2 0Zs.

MAX. 4-1/20Zs.
TO START STOP ARM MOVING.

STOP ARM BAIL

START LEVER

START LEVER SPRING

LATCH LEVER SPRING

SELECTOR RECEIVING MARGIN

WHEN A SIGNAL DISTORTION TEST SET IS USED FOR DETERMINING THE RECEIVING
MARGINS OF THE SELECTOR, AND WHERE THE CONDITION OF THE COMPONENTS IS
EQUIVALENT TO THAT OF NEW EQUIPMENT, THE RANGE AND DISTORTION TOLERANCES
BELOW SHOULD BE MET.

SELECTOR RECEIVING MARGIN MINIMUM REQUIREMENTS

POINTS RANGE PERCENTAGE OF MARK- END DISTORTION TOLER-
WITH ZERO ING AND SPACING BIAS ATED WITH SCALE AT BIAS
DISTORTION TOLERATED OPTIMUM SETTING
72 40 35

TO ADJUST: REFINE THE SELECTOR ARMATURE SPRING (FIGURE 5-5)

Figure 5-9. Typing Reperforator, Selector Clutch Mechanism
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275B Fig. 5-10

WICK

CLAMP SCREW

SELECTOR

LEVER CAM LUBRICATOR

RESERVOIR

LOCK LEVER CAM

MOUNTING
SCREWS

A) FUNCTION CLUTCH TRIP LEVER
SELECTOR CAM LUBRICATOR

REQUIREMENT
LUBRICATOR TUBE SHOULD CLEAR HIGH PART OF LOCK
LEVER CAM:

MIN. 0.020 INCH

HIGH PART OF SELECTOR LEVER CAMS SHOULD TOUCH
LUBRICATOR WICK, BUT SHOULD NOT RAISE IT MORE
THAN 1/32 INCH.

THERE SHOULD BE SOME CLEARANCE BETWEEN MARK-
ING LOCK LEVER SPRING AND RESERVOIR.

TO ADJUST
POSITION LUBRICATOR WITH MOUNTING SCREWS
LOOSENED.

LATCH LEVER
SHOE LEVER

SHAFT

(B)
FUNCTION CLUTCH TRIP LEVER -
REQUIREMENT
(1) WITH RELEASE RESTING ON MAIN TRIP LEVER (SEE
BELOW), FUNCTION CLUTCH TRIP LEVER SHOULD EN- g
GAGE FULL THICKNESS OF SHOE LEVER.
(2) MIN. SOME----MAX. 0.006 INCH
END PLAY IN TRIP LEVER. T
TO ADJUST FUNCTION CLUTCH ==
POSITION TRIP LEVER ON ITS SHAFT WITH CLAMP  TRIP LEVER
SCREW LOOSENED. (RIGHT SIDE VIEWS)

um—
-

)

(C)SET ARM MAIN TRIP LEVER
RE
TO CHECK RESET ARM CLAMP SCREW

TRIP FUNCTION CLUTCH AND POSITION
MAIN SHAFT SO THAT RESET ARM
IS HELD IN ITS HIGHEST POSITION

BY CAM PIN.

REQUIREMENT
(1) CLEARANCE BETWEEN RELEASE
AND MAIN TRIP LEVER:
MIN. 0.010 [NCH---~-MAX. 0.030 INCH-
(2) LATCH LEVER END PLAY:
MIN, SOME=-=--MAX, 0.010 INCH
TO ADJUST
POSITION RESET ARM WITH CLAMP
SCREW LOOSENED.

MAIN SHAFT

CAM PIN

(RIGHT SIDE VIEW)

Figure 5-10. Typing Reperforator, Selecting and Function Mechanisms
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Fig. 5-11 275B

FOLLOWER LEVER
REQUIREMENT

WITH FOLLOWER LEVER ON HIGH PART OF
CAM:

(1) CLEARANCE BETWEEN RELEASE AND MAIN
TRIP LEVER:
MIN. 0.010 INCH---MAX. 0.030 INCH

—(2) SOME CLEARANCE BETWEEN MAIN TRIP LEVER

AND DOWNSTOP BRACKET.
TO ADJUST

BY MEANS OF PRY POINT, POSITION

ADJUSTING ARM ON FOLLOWER LEVER WITH

LOCK NUT LOOSENED.

DOWNSTOP BRACKET ADJUSTING ARM SPRING

REQUIREMENT
MAIN TRIP LEVER 4 WITH FOLLOWER LEVER ON HIGH

PART OF TRIP CAM AND MAIN TRIP
MAIN TRIP LEVER LEVER HELD AWAY FROM ADJUSTING
SPRING ARM:
MIN. 2-1/2 OZS.---MAX. 4 OZS.—
TO START ADJUSTING LEVER MOVING.,

FUNCTION TRIP CAM

ADJUSTING ARM

FOLLOWER LEVER

MAIN TRIP LEVER SPRING

REQUIREMENT
WITH FOLLOWER LEVER ON HIGH
PART OF TRIP CAM:

MIN. 2-1/2 OZS.---MAX. 4-1/2 OZ5.

TO START TRIP LEVER MOVING.

LOCK NuT

PRY POINT

PUSH LEVER

ADJUSTING ARM SPRING
SELECTING LEVER

I

H

PUNCH SLIDE LATCH SPRINGS

TO CHECK
SELECT LETTERS CODE COMBINATION
(12345). POSITION ROCKER BAIL TO
EXTREME LEFT. STRIP PUSH LEVERS
FROM SELECTING LEVERS,

REQUIREMENT

Jl MIN. 10Z.-~--MAX. 30%Zs.

PUNCH SLIDE LATCH

TO START LATCH MOVING,
PUNCH SLIDE

LATCH SPRING

Figure 5-11. Typing Reperforator, Function and Selecting Mechanisms
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— ROCKER BAIL

UPPER ROLLER
REQUIREMENT

WITH ROCKER BAIL POSITIONED TO ITS
EXTREME LEFT AND UPPER ROLLER IN
CONTACT WITH FUNCTION CAM:

MIN. SOME === MAX. 0.003 INCH
CLEARANCE BETWEEN CAM AND LOWER
ROLLER AT POINT OF LEAST CLEARANCE.

TO ADJUST
POSITION LOWER ROLLER MOUNTING
SCREW IN ELONGATED SLOT WITH LOCK
NUT LOOSENED, CHECK THROUGHOUT
A COMPLETE REVOLUTION FOR BINDS.

ROCKER BAIL

FUNCTION CAM

LOWER ROLLER

ORIGINAL

ROCKER BAIL GUIDE BRACKET

REQUIREMENT
(1) ROCKER BAIL ROLLERS SHOULD ENGAGE
FULL THICKNESS OF FUNCTION CAM.
(2) LIFTER ROLLER IN FULL ENGAGEMENT
WITH ROCKER BAIL CAMMING SURFACE.
(SEE FIGURE 5-36)

TO ADJUST (REAR VIEW)
POSITION ROCKER BAIL AND GUIDE

BRACKET WITH GUIDE BRACKET MOUNT-
ING SCREWS LOOSENED.

MOUNTING SCREW

LOCK NUT

Fig. 5-12

ROLLERS

N
e HAH
FUNCTION ]

CAM

N

1
JF T
1
]

- |__,r
ROCKER BAIL =]
—

GUIDE BRACKET AN

MOUNTING SCREWS -

-

g |

Figure 5-12. Typing Reperforator, Function Mechanism




Fig. 5-13

275B

PUNCH POSITION --- PRELIMINARY

REQUIREMENT
PUNCH MOUNTING SCREWS CENTRALLY LOCATED IN
ELONGATED MOUNTING HOLES

PUNCH SLIDE LATCHES SHALL BE VISUALLY
HORIZONTAL WHEN ENGAGED WITH THE
PUNCH SLIDES.

TO ADJUST
REMOVE THE MOUNTING SCREW AT THE LOWER EDGE
OF THE PUNCH MECHANISM BACK PLATE. REMAINING
BACK PLATE MOUNTING SCRE'WS AND ANCHOR

BRACKET MOUNTING SCREW FRICTION TIGHT.
PUNCH SLIDES IN RESET CONDITION. MEET
REQUIREMENT. TIGHTEN ALL SCREWS.

NOTE :
BEFORE PROCEEDING WITH THE FOLLOWIN
ADJUSTMENTS, CHECK ROCKER BAIL LOWER
ROLLER ADJUSTMENT,

PERFORATOR ~———=

PUNCH PIN

PUNCH SLIDE

PUNCH SLIDE GUIDE
UPPER PERFORATOR MOUNTING SCREW

MOUNTING NUTS

ROCKER ARM STUD

TO CHECK
TRIP FUNCTION CLUTCH AND ROTATE MAIN
SHAFT UNTIL ROCKER BAIL UPPER ROLLER IS ON
HIGH PART OF FUNCTION CAM PLACE 159926
GAUGE AS SHOWN. TAKE UP PLAY TO MAKE
CLEARANCE BETWEEN GAUGE AND FEED
PAWL STUD MINIMUM,
REQUIREMENT
(1) CLEARANCE
MIN, 0.002 INCH --- MAX. 0.005 INCH
() MIN, 0.002 INCH END PLAY IN ROCKER
ARM SHAFT,
(3 MAX, 0.015 INCH CLEARANCE BETWEEN
ROCKER ARM AND BEARING HUB.
TO ADJUST

DOWNSTOP
PLATE

TOGGLE BAIL
SHAFT

ADJUSTING CLAMP
PIVOT SCREW

159926
GAUGE

FEED PAWL
STUD

SELECT BLANK CODE COMBINATION, TRIP FUNCTION
CLUTCH. REMOVE DOWNSTOP, LOOSEN PUNCH
SLIDE GUIDE MOUNTING STUDS. ROTATE MAIN
SHAFT UNTIL ROCKER BAIL UPPER ROLLER IS ON HIGH
PART OF FUNCTION CAM. PLACE GAUGE AS SHOWN.

WITH CLAMP SCREW LOOSENED, POSITION ROCKER
ARM ON TOGGLE BAIL SHAFT TO MEET REQUIREMENT.

TIGHTEN CLAMP SCREW. REPLACE PUNCH SLIDE
GUIDE AND POSITION IT SO THAT ITS SLOTS ARE

ALIGNED (AS GAUGED BY EYE) WITH CORRESPONDING
PUNCH PINS TIGHTEN MOUNTING STUDS. REPLACE

THE DOWNSTOP IN ITS LOWEST POSITION AND
TIGHTEN MOUNTING NUTS,

NOTE

THE PUNCH SLIDES SHALL RETURN FREELY WHEN
PUSHED IN NOT MORE THAN 1/16 OF AN INCH.

UNIT IN STOP POSITION,

} LOWER PERFORATOR
ANCHOR MOUNTING SCREW
BRACKET
ALTERNATE PERFORATCR DRIVE LINK
POSITION
PERFORATOR DRIVE
ROCKER LINK SPRING
ARM = REQUIREMENT
MIN, 3-1/2 0ZS.
MAX. 8 OZS.
TO PULL SPRINGS TO
INSTALLED LENGTH
RQCKER ARM [3
SHAFT —___ ;
CLAMP
SCREW

—— BEARING HUB

—

Figure 5-13. Typing Reperforator, Punch Mechanism For Fully Perforated Tape
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275B Fig. 5-14

NOTE: THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO FULLY
PERFORATED TAPE MECHANISM. REFER TO FIGURE 5-15
FOR SIMILAR CHADLESS TAPE MECHANISM ADJUSTMENTS,

(© PUNCH SLIDE
PUNCH SLIDE DOWNSTOP POSITION
REQUIREMENT
FUNCTION CLUTCH DISENG AGED AND LATCHED
PLAY IN THE PUNCH SLIDES TAKEN UP TOWARD
THE TOP, CLEARANCE BETWEEN EACH PUNCH ]
SLIDE AND THE DOWNSTOP PLATE
MIN. SOME
MAX. 0.008 INCH
TO ADJUST © TOGGLE BAIL ECCENTRIC
POSITION DOWNSTOP PLATE WITH IT MOUNTING
LOCK NUTS LOOSENED.

_—PUNCH PIN

. |

(8)
PUNCH SLIDE GUIDE

REQUIREMENT
THE PUNCH SLIDES SHOULD ALIGN WITH
THEIR CORRESPONDING PUNCH PINS AND
BE FREE OF BINDS AFTER TIGHTENING THE
GUIDE MOUNTING STUDS, EACH PUNCH
SLIDE SHOULD RETURN FREELY AFTER BEING
PUSHED IN NOT MORE THAN 1/16 INCH,
TO ADJUST
POSITION THE GUIDE WITH ITS MOUNTING
STUDS FRICTION TIGHT,

MOUNTING NUTS
MOUNTING STUDS

j = |
X
[S\DIE PLATE
u oL
1Ko O [}~ PUNCHPIN
(A)
ROCKER ARM

T REQUIREMENT

WITH LETTERS SELECTED AND MAINSHAFT
— ROTATED UNTIL THE ROCKER BAIL IS IN THE
EXTREME LEFT HAND POSITION. CLEAR-
[ ANCE BETWEEN TOP OF CLOSEST PUNCH
SLIDE AND BOTTOM OF PUNCH PIN GUIDE
MIN. 0.020 INCH
MAX. 0.030 INCH

PUNCH
SLIDE

TO ADJUST
POSTION THE ROCKER ARM WITH ITS
CLAMP SCREW FRICTION TIGHT, CHECK
TO SEE THAT THE TOGGLE BAIL SHAFT
HAS AT LEAST 0.002 INCH END PLAY

Figure 5-14. Typing Reperforator, Punch Mechanism For Fully Perforated Tape
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Fig. 5-15 275B
NOTE: THE ADJUSTMENTS ON THIS PAGE APPLY ONLY
TO CHADLESS TAPE MECHANISM. REFER TO
FIGURE 5-14 FOR SIMILAR FULLY PERFORATED
TAPE MECHANISM ADJUSTMENTS, )
PUNCH SLIDE DOWNSTOP POSITION
PUNCH RETRACTOR BAIL REQUIRE MENT
FUNCTION CLUTCH DISENGAGED, UP AND
DOWN PLAY AT LEFT END OF PUNCH SLIDES
TAKEN UP TOWARD TOP, CLEARANCE BE-
TWEEN PUNCH SLIDES AND THEIR DOWNSTOP
PLATE
MIN. SOME
MAX, 0.008 INCH
H SLIDE
TOGGLE BAIL
TO ADJUST
REMOVE PUNCH SLIDE GUIDE. LOOSEN DOWN-
STOP PLATE MOUNTING S5TUDS AND POSITION
THE DOWNSTOP PLATE. TIGHTEN STUDS AND
REPLACE GUIDE SO THAT PUNCH SLIDES ALIGN
WITH PUNCH PINS (AS GAUGED BY EYE).
LOCK NUT
- L PUNCH SLIDE GUIDE POSITION
DOWNSTOP PLATE L1ogGLe BalL  REQUIREMENT
PUNCH SLIDE GUIDE ECCENTRIC SHAFT LETTERS SELECTED. FUNCTION CLUTCH ENGAG-
ED AND ROTATED UNTIL THE PUNCH SLIDES
MOUNTING STUDS JUST TOUCH THE PUNCH PINS. THE PUNCH
SLIDES SHOULD ALIGN CENTRALLY WITH THEIR
. - RESPECTIVE PUNCH PINS (GAUGED BY EYE).
le—— DIE PLATE
TO ADJUST
| POSITION THE PUNCH SLIDE GUIDE WITH ITS
E: B :] MOUNTING NUTS LOOSENED,
PUNCH PIN PENETRATION

5-20

GUIDE PLATE

REQUIREMENT
r LETTERS MANUALLY SELECTED, CLUTCH ENGAG-
ED AND ROTATED UNTIL PUNCH PINS HAVE
Wr TRAVELED MAXIMUM DISTANCE INTO THE DIE
PLATE, CLEARANCE BETWEEN LOWER EDGE OF
PUNCH PIN PUNCH RETRACTOR BAIL AND UPPER SIDE OF
GUIDE PLATE (MEASURED AT LEFT EDGE OF
PUNCH PINS WHERE CLEARANCE IS LEAST).
MIN. 0.060 INCH
MAX, 0.070 INCH
PUNCH 1o ApJust
SLIDE ROTATE THE TOGGLE BAIL ECCENTRIC SHAFT
GUIDE WITH ITS LOCK NUT LOOSENED. KEEP THE IN-
DENTATION IN THE ECCENTRIC SHAFT TO THE
LEFT OF A VERTICAL CENTERLINE THROUGH THE
SHAFT.

iz

Figure 5-15. Typing Reperforator, Punch Mechanism for Chadless Tape
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275B Fig. 5-16

PERFORATOR POSITION -~- FINAL

REQUIREMENT
CLEARANCE BETWEEN STRIPPER PLATE AND TYPEWHEEL
CHARACTER "M";

MIN. 0.060 INCH ---- MAX. 0.075 INCH

TO ADJUST
REMOVE RIBBON FROM CARRIER, POSITION PUNCH WITH TWO
MOUNTING SCREWS, ADJUSTING CLAMP PIVOT AND ANCHOR
BRACKET SCREW LOOSENED., CHECK RESET BAIL TRIP LEVER

REQUIREMENT (FIGURE 5-17) FOR SOME CLEARANCE AND
ADJUST IF NECESSARY.

PUNCH

TYPEWHEEL
CHARACTER "M"

TYPEWHEEL ADJUSTING CLAMP

STRIPPER PLATE HAGk SCRER

ADJUSTING CLAMP
PIVOT SCREW

PUNCH SLIDE

PUNCH MOUNTING SCREW

PUNCH SLIDE
LATCH
PRY HOLE

ANCHOR BRACKET
-SCREW (ALTERNATE
POSITION)

- ANCHOR BRACKET SCREW

PUNCH MOUNTING SCREW

Figure 5-16. Typing Reperforator
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Fig. 5-17 275B

RESET BAIL

CLAMP SCREW

PUNCH SLIDE ADJUSTING SLOT

NN ==
) ST
RESET BAIL
DOWNSTOP RESET BAIL TRIP LEVER
FUNCTION TRIP CAM
RESET BAIL TRIP LEVER

(1) TO CHECK
SELECT LETTERS CODE COMBINATION
(12345). ROTATE MAIN SHAFT UNTIL
FOLLOWER LEVER IS ON HIGH PART OF
TRIP CAM. POS|TION PUNCH SLIDES
AGAINST DOWNSTOP. TAKE UP PLAY
IN RESET BAIL SO THAT CLEARANCE BE-
TWEEN BAIL AND PUNCH SLIDES IS
MINIMUM,
REQUIREMENT
MIN. SOME --- MAX. 0.007 INCH—
AT SLIDE WHERE CLEARANCE IS LEAST.
(2) REQUIREMENT
WITH CLUTCHES FULLY DISENGAGED
RESET BAIL SHOULD
FULLY ENGAGE NOTCHES IN PUNCH
SLIDES WHEN PLAY 1S TAKEN UP TO
MAKE ENGAGEMENT LEAST,
TO ADJUST
WITH CLAMP SCREW LOOSENED, PO-

SITION RESET BAIL TRIP LEVER BY MEANS
OF ITS ADJUSTING 5LOT.

FOLLOWER
LEVER

Figure 5-17. Typing Reperforator, Reset Bail Trip Lever
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275B Fig. 5-18

ECCENTRIC SHAFT

""'\ PUNCH SLIDE LATCH

LOCK NUT

RESET BAIL

PUNCH SLIDE RESET BAIL

REQUIREMENT
FUNCTION CLUTCH DISENGAGED AND LATCHED, CLEARANCE AT
PUNCH SLIDE LATCH CLOSEST TO PUNCH SLIDE:
MIN, 0.015 INCH --- MAX, 0.025 INCH
TO ADJUST '
ROTATE THE RESET BAIL ECCENTRIC SHAFT WITH ITS LOCK NUT LOOSENED.
KEEP THE INDENTATION IN THE ECCENTRIC SHAFT HIGH AND TO THE LEFT
OF A VERTICAL CENTERLINE THROUGH THE SHAFT,

EED PAWL

REQUIREMENT

FUNCTION CLUTCH DISENGAGED, INDENTATION
IN DETENT LEVER ECCENTRIC AT RIGHT ANGLE
TO LEVER, DETENT ROLLER IN CONTACT WITH
RATCHET WHEEL, HIGH PART OF FEED PAWL
ECCENTRIC TO THE RIGHT OF ITS LOCK SCREW,
THE FEED PAWL SHOULD ENGAGE THE FIRST
TOOTH BELOW A HORIZONTAL CENTERLINE
THROUGH THE RATCHET WHEEL WITH

NO PERCEPTIBLE CLEARANCE.

_ RATCHET WHEEL
DETENT ROLLER

DETENT LEVER ECCENTRIC

TO ADJUST
ROTATE THE FEED PAWL ECCENTRIC
WITH LOCK SCREW LOOSENED.
THIS ADJUSTMENT IS RELATED TO FEED HOLE
SPACING, AND THE TWO ADJUSTMENTS MUST
LOCK SCREW BE MADE AT THE SAME TIME. (SEE FIGURE 5-19)s

FEED PAWL

Figure 5-18. Typing Reperforator, Punch Slide Reset Bail and Feed Pawl
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Fig. 5-19 275B

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO FULLY
PERFORATED TAPE MECHANISM, REFER TO FIGURE 5-22
FOR SIMILAR CHADLESS TAPE MECHANISM ADJUSTMENTS.

DIE WHEEL

LOCK NUT

FEED WHEEL

156011 GUAGE
ECCENTRIC STUD
[ 1 TAPE
o o @ © ) ) g
° ° o ° ° o
S T A A
©
° o 8 o e o
C )
NOTE
BEFORE PROCEEDING WITH THE FOLLOWING ADJUSTMENT
FEED HOLE SPACING CHECK BOTH TAPE GUIDE SPRING TENSIONS (FIGURE 5-21).

(1) REQUIREMENT
WITH A PIECE OF TAPE PERFORATED WITH SIX SERIES OF 9 BLANK CODE COMBINA-
TIONS FOLLOWED BY A LETTERS COMBINATION PLACED OVER THE SMOOTH SIDE
OF THE 156011 TAPE GAUGE SO THAT THE CIRCULAR PORTION OF THE FIRST NUMBER
2 CODE HOLE IN THE TAPE IS CONCENTRIC WITH THE FIRST HOLE OF THE TAPE
GAUGE, THE NEXT FOUR HOLES IN THE TAPE GAUGE SHOULD BE VISIBLE THROUGH
THE NUMBER 2 CODE HOLES IN THE TAPE AND THE CIRCULAR PORTION OF THE LAST
(SIXTH) NUMBER 2 CODE HOLE IN THE TAPE SHALL BE ENTIRELY WITHIN THE 0.086
DIAMETER HOLE OF THE TAPE GAUGE,

(2) REQUIREMENT
WITH TAPE SHOE HELD AWAY FROM FEED WHEEL, FEED PAWL AND DETENT DIS~
ENGAGED AND TAPE REMOVED, FEED WHEEL SHOQULD ROTATE FREELY,

TO ADJUST

WITH TAPE REMOVED FROM THE PUNCH MECHANISM, LOOSEN THE ECCENTRIC
LOCK NUT AND ROTATE THE DIE WHEEL ECCENTRIC SHAFT UNTIL IT BINDS AGAINST
THE FEED WHEEL. BACK OFF THE ECCENTRIC UNTIL THE DIE WHEEL IS JUST FREE.
KEEP THE INDENT OF THE ECCENTRIC BELOW THE HORIZONTAL CENTERLINE OF THE
STUD. REFINE ADJUSTMENT FOR REQUIREMENT (1), IF NECESSARY, BY MOVING
THE DIE WHEEL TOWARD THE FEED WHEEL TO DECREASE THE CHARACTER SPACING
AND AWAY FROM THE FEED WHEEL TO INCREASE THE CHARACTER SPACING. -

Figure 5-19. Typing Reperforator, Feed Hole Spacing, Fully Perforated Tape
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275B Fig. 5-20

/N RATCHET WHEEL

FEED PAWL

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO FULLY
PERFORATED TAPE MECHANISM, REFER TO FIGURE 5-24 FOR
SIMILAR CHADLESS TAPE MECHANISM ADJUSTMENTS,

FEED HOLE LATERAL ALIGNMENT (DETENT)

(1) REQUIREMENT
WHEN A PIECE OF TAPE IS PERFORATED
WITH A SERIES OF BLANK CCDE COM-
BINATIONS THE INDENTATIONS CF THE
FEED WHEEL SHALL BE FULLY PUNCHED QUT.

TO ADJUST

RIGHT OR LEFT, ROTATE THE DETENT LEVER
ECCENTRIC STUD CLOCKWISE TO MOVE THE
FEED WHEEL PERFORATION TOWARDS THE
LEADING EDGE OF THE CODE HOLES, AND
COUNTERCLOCKWISE TO MOVE THE FEED
WHEEL PERFORATIONS TOWARD THE TRAIL-
ING EDGE OF THE CODE HOLES. REFINE
THE FEED PAWL ADJUSTMENT.

FEED WHEEL

FRONT TO REAR, LOGCSEN THE LCCK NUT
ON THE ADJUSTING SCREW AND TURN THE
SCREW CLOCKWISE TO MOVE TAPE TOWARD
REFERENCE EDGE (REAR), AND COUNTER-
CLOCKWISE TO MOVE THE TAPE AWAY FROM
AN REFERENCE EDGE (FRONT).

RN

TAPE - g ’

(T T ] -/LOCK NUT
5 E— i 1

L_J ADJUSTING

SCREW

Figure 5-20, Typing Reperforator, Detent Lever and Feed Hole
Lateral Alignment, Fully Perforated Tape
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Fig. 5-21 275B

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO FULLY
PERFORATED TAPE MECHANISM. REFER TO FIGURE 5-26 FOR
SIMILAR CHADLESS TAPE MECHANISM ADJUSTMENTS. PUNCH SLIDE $PRING
FUNCH SLIDES

PUNCH PINS

PUNCH SLIDE SPRING _J_.

REQUIREMENT
LETTERS COMBINATION SET UP AND PUNCH
SLIDES IN SELECTED POSITION.

MIN. 2-1/4 OZS.
MAX. 3-1/4 OZS.
TG START EACH SLIDE MCVING

[eres ] TAPE GUIDE SPRING (TAPE CHUTE)

TAPE CHUTE REQUIREMENT
CLUTCH DISENG AGED AND TAPE THREADED THROUGH
THE PUNCH ASSEMBLY, IT SHOULD REQUIRE
MIN. 1/2 OZ,

PR B MAX, 1 OZ.
.

TC JUST MCVE THE SPRING AWAY FROM THE TAPE.
TC ADJUST
BEND THE SPRING

J .

i
i TAPE GUIDE SPRING (PUNCH BLOCK)

! {1} REQUIREMENT

| WITH TAPE REMOVED FRCM THE PUNCH
i

1

BLCCK THE TAPE GUIDE SPRING SHCULD
REST AG AINST THE CLEARANCE SLOT IN
T APE THE BLOCK IN A SYMETRIC AL MANNER.
— (2) REQUIREMENT
WITH TAPE IN THE PUNCH BLCCK AND
TAPE GUIDE SPRING THE REPERFORATOR CPERATING UNDER
PCWER, THE SPRING SHOULD NOT DISTCRT
T W THE EDGE OF THE TAPE.
TC ADJUST
PUNCH BLOCK\ BEND THE SPRING AND POSITION IT WITH
ITS MOUNTING SCREW LOOSENED.
J=A

o oA
= O...

UO

F-—-—=—=-—--

TAPE GUIDE
SPRING

PUNCH BLOCK
(TOP VIEW)

igure 5-21. Typing Reperforator, Punch Mechanism, Fully Perforated Tape
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275B Fig. 5-22

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO CHADLESS
FEED HOLE SPACING (PRELIMINARY) TAPE MECHANISM. REFER TO FIGURE 5-19 FOR SIMILAR FULLY
REQUIREMENT PERFORATED TAPE MECHANISM ADJUSTMENTS.

WITH INDENT OF DIE WHEEL ECCENTRIC STUD POINTING DOWNWARD, CLEARANCE BETWEEN
DIE WHEEL AND FEED WHEEL:

MIN. 0.002 INCH MAX, 0.004 INCH
TO ADJUST
POSITION DIE WHEEL ECCENTRIC STUD WITH LOCK NUT LOOSENED.

NOTE:

BEFORE PROCEEDING WITH THE FOLLOWING ADJUSTMENTS, CHECK BOTH TAPE GUIDE
SPRING TENSIONS.

FEED HOLE SPACING (FINAL)
(1) REQUIREMENT

WITH TAPE REMOVED, MIN. OF 0.002 INCH CLEARANCE BETWEEN FEED WHEEL AND DIE
WHEEL.

DIE WHEEL

LOCK Nut
FEED WHEEL

]/—TAPE
B) ] > z, > p)
Qe > 2 ® o ® ® x @'z V4
3§ 38 3 33 3E 3%
& =
/ > >4 > 5 & 3 5%
C J

{2) TO CHECK

PERFORATE IN ORDER SIX SEQUENCES MADE UP OF NINE BLANK CODE COMBINATIONS
FOLLOWED BY A LETTERS COMBINATION. OPEN CHADS SO THAT CODE HOLES ARE
VISIBLE. PLACE TAPE OVER SMOOTH SIDE OF 156011 TAPE GAUGE SO THAT FIRST NO. 2
CODE HOLE IS CONCENTRIC WITH FIRST (0.072 INCH) HOLE IN GAGE (SEE NOTE BELOW).

REQUIREMENT

SECOND THROUGH FIFTH HOLE IN GAUGE VISIBLE THROUGH NO. 2 CODE HOLES IN

TAPE. CIRCULAR PORTION OF SIXTH NO. 2 CODE HOLE ENTIRELY WITHIN CORRESPOND-

IND (0.086 INCH) HOLE IN GAUGE,

((3) REQUIREMENT
WITH TAPE SHOE HELD AWAY FROM FEED WHEEL, FEED PAWL AND DETENT DISENGAGED
AND TAPE REMOVED, FEED WHEEL SHOULD ROTATE FREELY.

TO ADJUST
(1) WITH TAPE REMOVED, KEEPING INDENT BELOW CENTER OF STUD, POSITION DIE
WHEEL ECCENTRIC STUD WITH LOCK NUT LOOSENED SO THAT CLEARANCE BETWEEN
FEED WHEEL AND DIE WHEEL IS

MIN, 0.002 INCH MAX. 0.004 INCH.

(2) REFINE THE ABOVE ADJUSTMENT TO MEET REQUIREMENT (2). MOVE INDENT IN
ECCENTRIC STUD TOWARD FEED WHEEL TO DECREASE AND AWAY FROM FEED WHEEL TO
INCREASE FEED HOLE SPACING. CAUTION: WITH TAPE REMOVED, MAKE SURE FEED
WHEEL-DIE WHEEL CLEARANCE IS A MIN. OF 0.002 INCH.

(3) FAILURE TO MEET REQUIREMENT (3) INDICATES DIE WHEEL ECCENTRIC STUD HAS BEEN
OVER ADJUSTED. REFINE.

NOTE:

FIRST THROUGH FIFTH HOLES IN GAUGE ARE SAME SIZE AS CODE HOLES IN TAPE (0.072

INCH DIAMETER). BUT SIXTH HOLE IN GAUGE IS LARGER (0.086 INCH). THIS ARRANGE-
MENT ALLOWS 0.007 INCH VARIATION IN 5 INCHES.

Figure 5-22. Typing Reperforator, Perforator Mechanism, Chadless Tape
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Fig.

T

5-23

275B

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO CHADLESS

APE MECHANISM .

DETENT LEVER

DETENT

REQUIRE ME NT
A PIECE OF TAPE CONTAINING NINE FEED
HOLES FOLLOWED BY A LETTERS COMBINATION
PERFORATED ON THE PERFORATOR MUST CON-
FORM TO THE 156011 TAPE GAUGE.

THE LATERAL CENTERLINE THROUGH THE

CODE HOLES IN THE TAPE SHOULD COIN-
CIDE WITH A LATERAL CENTERLINE THROUGH
THE HOLES IN THE GAUGE.

TO ADJUST
ROTATE THE DETENT ECCENTRIC CLOCKWISE TO MOVE
THE FEED HOLES TOWARD THE HINGED EDGE OF THE
CODE HOLES AND COUNTERCLOCKWISE TO MOVE THE
FEED HOLES TOWARD THE TRAILING EDGE OF THE CODE
HOLES. TIGHTEN THE ECCENTRIC LOCK NUT AND RE-
FINE THE FEED PAWL ADJUSTMENT.

5-28

LOCK NUT

ECCENTRIC STUD

RATCHET WHEEL

FEED PAWL

RECHECK FEED PAWL ADJUSTMENT

/ TAPE
[ 7 )
fu) o] 0 @ o]
[0} (o] o} e (o] 8
0 0 0 o 0 o
o] [0} (o] [ O o]
o 0 0 e s} 0
L — ~ J
CODE L
TAPE GAUGE HOLES
Figure 5-23. Typing Reperforator, Perforator Mechanism, Chadless Type
ORIGINAL



275B Fig. 5-24

FEED WHEEL

ADJUSTING SCREW

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO CHADLESS

TAPE MECHANISM, REFER TO FIGURE 5-20 FOR SIMILAR
FULLY PERFORATED TAPE MECHANISM ADJUSTMENTS.
TAPE
1/

TAPE GAUGE

o0
°00
o0
* 00

B B 5 N
FEED HOLE LATERAL ALIGNMENT

REQUIRE MENT
WHEN A PIECE OF TAPE CONTAINING NINE
FEED HOLES FOLLOWED BY A LETTERS COM-
BINATION ARE PERFORATED BY THE PERFOR-
ATOR AND CHECKED BY THE TAPE GAUGE,

THE CODE HOLES IN THE TAPE SHOULD BE

CONCENTRIC WITH THE HOLES IN THE GAUGE

TO ADJUST
TURN THE FEED WHEEL ADJUSTING SCREW IN
OR OUT WITH ITS LOCK NUT LOOSENED.

REFINE DETENT LEVER )
ADJUSTMENT IF NECESSARY., D =)
D - ©
O 0@ © © 0 0O O O o
e @ ©
D b L ©
(] I E E) ©®
I
Ll IHIIIIIJ.LI
OO T

T =

ADJUSTING SCREW

LOCK NUT

Figure 5-24. Typing Reperforator, Perforator Mechanism, Chadless Type
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Fig. 5-25 275B

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO
CHADLESS TAPE MECHANISM ADJUSTMENTS.,

—PUNCH SLIDES
PUNCH PINS

PUNCH SLIDE SPRING

PUNCH SLIDE SPRING

— -
REQUIRE MENT

LETTERS COMBINATION SET UP. FUNCTION CLUTCH e,
TRIPPED, PUNCH SLIDES IN SELECTED POSITION

UNDER PUNCH PINS.

MIN. 21/402s.

MAX, 31/401Zs.

TO START EACH SLIDE MOVING.

=23

’_ PUNCH BLOCK

RETRACTOR BAIL

=W T
RETRACTOR BAIL SPRINGS Lowe
(1) REQUIREMENT (COMPRESSION SPRINGS ONLY) R GUIDE
WITH FUNCTION CLUTCH DISENGAGED
AND TENSION SPRINGS UNHOOKED:
MIN. 15 OZs. PUNCH PINS
MAX, 32 OZS. (LEFT SIDE VIEW)
TO LIFT RETRACTOR BAIL AWAY FROM .

LOWER GUIDE OR PUNCH BLOCK.

(2) REQUIREMENT (COMBINED COMPRESSION AND
TENSION SPRINGS)

UNDER THE SAME CONDITIONS AS REQUIREMENT

(1) ABOVE, EXCEPT WITH TENSION SPRINGS
HOOKED*

MIN. 4 LBS.
MAX. 51LBS.

*TO FACILITATE REHOOKING TENSION SPRINGS, PLACE PUNCH PINS IN UPPERMOST POSITION.

Figure 5-25. Typing Reperforator, Perforator Mechanism, Chadless Tape
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9758 Fig. 5-26

NOTE
THE ADJUSTMENTS ON THIS PAGE APPLY ONLY TO CHADLESS
TAPE MECHANISM ADJUSTMENTS. REFER TO FIGURE 5-21 FOR
FULLY -PERFORATED TAPE MECHANISM ADJUSTMENTS,

TAPE GUIDE SPRING (TAPE CHUTE)

REQUIREMENT
CLUTCH DISENGAGED AND TAPE THREADED
THROUGH THE PUNCH ASSEMBLY
IT SHOULD REQUIRE

MIN. 1/2 OZ.
MAX. 1 OZ.

TAPE

TO JUST MOVE THE SPRING AWAY FROM THE
TAPE

TO ADJUST
BEND THE SPRING

PN = —

e——— PUNCH BLOCK

.

TAPE GUIDE SPRING (PUNCH BLOCK)

- (1) REQUIREMENT

WITH THE TAPE REMOVED FROM THE PUNCH
BLOCK THE TAPE GUIDE SPRING SHOULD
REST AGAINST THE CLEARANCE SLOT IN THE
BLOCK IN A SYMMETRICAL MANNER.

_ (2) REQUIREMENT
TAPE GUIDE SPRING Ii's WITH TAPE IN THE PUNCH BLOCK AND THE
PERFORATOR OPERATING UNDER POWER,
THE SPRING SHOULD NOT DISTORT THE EDGE
OF THE TAPE
TO ADJUST
L BEND THE SPRING AND POSITION IT WITH ITS
7 MOUNTING SCREW LOOSENED

PUNCH BLOCK

Figure 5-26, Typing Reperforator, Perforator Mechanism, Chadless Tape
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Fig. 5-217 275B

FEED PAWL SPRING

REQUIRE MENT

FUNCTION CLUTCH DISENGAGED AND LATCH-

ED. DETENT SPRING UNHOOKED FROM TOG-
GLE BAIL

MIN. 3 OZs.
MAX. 4-1/2 OZS.

TO START THE DETENT LEVER MOVING

DETENT LEVER
FEED PAWL SPRING

DETENT SPRING

TOGGLE BAIL

FEED PAWL SPRING

DETENT LEVER

DETENT LEVER SPRING
REQUIRE MENT

FUNCTION CLUTCH DISENGAGED AND LATCH-
ED. FEED PAWL SPRING UNHOOKED,

MIN. 7 OZs.

MAX. 10 OZs.

TO START THE DETENT LEVER MOVING,

DETENT LEVER SPRING

Figure 5-27. Typing Reperforator, Tape Feed Mechanism
5-32
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275B Fig. 5-28

—TAPE SHOE TORSION SPRING
REQUIRE MENT

MIN. 13 OZs.

MAX, 18 OZs.

TO MOVE TAPE SHOE FROM FEED WHEEL

TORSION SPRING

FEED WHEEL

TAPE SHOE

TAPE PLATFORM/

TAPE GUIDE

MOUNTING SCREW

APE IDE
REQUIREMENT

WITH TAPE GUIDE UNDER AND IN CONTACT
WITH V-SHAPED PROJECTION OF DIE PLATE: *
MIN. 0.008 INCH----MAX, 0.015 INCH

CLEARANCE BETWEEN GUIDE AND TAPE PLAT-
FORM.

TO ADJUST

WITH MOUNTING SCREW FRICTION TIGHT,
PLACE 0.010 INCH FLAT GAUGE BETWEEN
GUIDE AND TAPE PLATFORM. PRESS GUIDE
DOWN AND TO LEFT. TIGHTEN MOUNTING
SCREW, KEEPING FEED WHEEL ADJUSTING
SCREW (FIGURE 5-24) STATIONARY BY
MEANS OF ALLEN WRENCH.

* GUIDE IS CONSIDERED "IN CONTACT" WITH
L— PROJECTION WHEN 0.0015 INCH GAUGE CAN-
NOT BE INSERTED BETWEEN THEM,

Figure 5-28, Typing Reperforator, Feed Wheel and Tape Guide
ORIGINAL
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Fig. 5-29 2758

(A) FUNCTION CLUTCH RELEASE SPRING

TO CHECK

TRIP FUNCTION CLUTCH. ROTATE MAIN
SHAFT UNTIL RELEASE IS RESET ON MAIN
TRIP LEVER.

TO ADJUST

MIN. 5 OZS.----MAX. 8 OZS. 7
TO START RELEASE MOVING.

FUNCTION CLUTCH RELEASE

RELEASE SPRING

MAIN TRIP LEVER

CLUTCH TRIP LEVER

DOWNSTOP BRACKET

MOUNTING SCREWS

CLUTCH SHOE LEVER

FUNCTION CLUTCH

(B) RELEASE DOWNSTOP BRACKET
REQUIREMENT

WITH FUNCTION CLUTCH TRIPPED, CLEARANCE
BETWEEN TRIP LEVER AND CLUTCH SHOE LEVER:
MIN, 0.002 INCH ---- MAX, 0.045 INCH ——
AT POINT WHERE CLEARANCE IS LEAST,
TO ADJUST

REMOVE TAPE GUARD. POSITION DOWNSTOP BRACKET
WITH MOUNTING SCREWS FRICTION TIGHT,

Figure 5-29. Typing Reperforator, Function Mechanism
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275B Fig. 5-30

PUSH BAR OPERATING BLADE (PRELIMINARY)
TO CHECK
BELL CRANK MANUALLY SELECT LETTERS CODE COMBINATION (12345). RO-
SPRING (5) TATE MAIN SHAFT UNTIL FUNCTION CLUTCH TRIPS. HOLD NO.
2 AND 3 BELL CRANKS AGAINST STOP POST,
REQUIREMENT
OPERATING BLADE PARALLEL TO (NOT NECESSARILY FLUSH WITH)
NO. 2 AND 3 PUSH BARS.
TO ADJUsST
WITH TS MOUNTING SCREWS FRICTION TIGHT, PRY TRANSFER
MOUNTING BRACKET ALL THE WAY TO THE RIGHT (SEE FIGURE
STOP POST 5-33) ADD OR REMOVE SHIMS UNDER THE REAR LEG
. OF THE OPERATING BLADES. PLACE EXTRA SHIMS ON
REAR MOUNTING SCREW BETWEEN BLADE AND FLAT WASHER,

MOUNTING SCREWS

SHIMS
(REAR LEG)

PUSH BAR OPERATING BLADE

PUSH BAR OPERATING BLADE (FINAL)
(1) TO CHECK
BELL CRANK MANUALLY SELECT LETTERS CODE COMBINATION

(12345), ROTATE MAIN SHAFT UNTIL FUNCTION
CLUTCH TRIPS. MANUALLY SEAT PUSH BARS IN
DETENTED POSITION. IN BAR WHICH IS NEAREST
LEFT EDGE OF BLADE, TAKE UP PLAY TO LEFT
AND REAR, AND THEN RELEASE,

BELL CRANK SPRINGS REQUIREMENT
TO CHECK o CLEARANCE BETWEEN BAR AND LEFT EDGE OF
SELECT LETTERS CODE COMBINATION BLADE:
(12345). ROTATE MAIN SHAFT UNTIL [ MIN. 0.015 --- MAX, 0.030 INCH
FUNCTION CLUTCH TRIPS. (2) REQUIREMENT
SOME CLEARANCE BETWEEN RIGHT EDGE OF
REQUIREMENT BLADE AND PUSH BARS WHEN PLAY IN BARS
MIN. 10Z.---MAX. 3 OZS. HAS BEEN TAKEN UP TO RIGHT AND RELEASED.
TO START PUSH BAR MOVING (3)REQUIREMENT
NOTE: WITH UNIT IN STOP POSITION, SOME CLEAR-

CHECK ALL FIVE SPRINGS.

ANCE BETWEEN RIGHT EDGE OF BLADE AND
BARS WHEN PLAY IN BARS HAS BEEN TAKEN
UP TO RIGHT AND RELEASED,
TO ADJUST
WITH MOUNTING SCREWS LOOSENED, POSITION
OPERATING BLADE IN ELONGATED HOLES.

; NOTE
- y IT MAY BE NECESSARY TO

REFINE THIS ADJUSTMENT
AFTER ROCKER BAIL PILOT
STUD ADJUSTMENT

b (SEE FIGURE 5-25)

PUSH BARS

MOUNTING SCREWS

PUSH BAR OPERATING BLADE -

L
=)

Figure 5-30. Typing Reperforator, Function Mechanism
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Fig. 5-31

275B

FUNCTION BOX REAR PLATE

[ 4

f (— l
4 £ y ,ROCKER BAIL PILOT STUD
)

PUSH BAR
OPERATING BLADE ————

T

LOCK NUT

| :%—' S ——

ROCKER BAIL PILOT STUD
TO CHECK
SELECT BLANK COMBINATION, POSITION (TOP VIEW)
ROCKER BAIL THROUGH A COMPLETE CYCLE
TO INSURE THE CLEARANCE 1S A MINIMUM.
REQUIREMENT
CLEARANCE BETWEEN FUNCTION BOX REAR
PLATE AND PUSH BAR OPERATING BLADE:

MIN. 0.005 INCH --- MAX, 0.020 INCH

AT A POINT IN THE CYCLE AND WHEN PLAY (S

TAKEN UP TO MAKE CLEARANCE MINIMUM,

TO ADJUST

POSITION ROCKER BAIL PILOT STUD IN

ELONGATED HOLE WITH LOCK NUT

LOOSENED. Z

5-36

LATCH LEVER SPRING

LATCH LEVER

FUNCTION CLUTCH LATCH LEVER SPRING
RE QUIREMENT
WITH FUNCTION CLUTCH TURNED TO STOP
POSITION AND LATCH LEVER UNLATCHED:
MIN. 12 OZS. ---MAX. 150Zs.
TO START LATCH LEVER MOVING.

(REAR VIEW)

Figure 5-31. Typing Reperforator, Function Mechanism
ORIGINAL



275B Fig. 5-32

FUNCTION BOX REAR PLATE

BELL CRANK
SPRING BRACKET

5 O

MOUNTING SCREWS q d

| & rearviewy ( O
' MOUNTING SCREW IN FRONT
L PRY POINT PLATE AT OTHER END OF SHAFT
NO. 2 OR 3 PUSH BAR
\ | OPERATING BLADE

FUNCTION BOX

TO CHECK
MANUALLY SELECT LETTERS CODE COMBINATION (12345).
ROTATE MAIN SHAFT UNTIL FUNCTION CLUTCH TRIPS,
PUNCH SLIDES ARE DISENGAGED FROM LATCHES
AND BLADE JUST TOUCHES PUSH BARS. IN NO. 2 AND 3
PUSH BARS, TAKE UP PLAY DOWNWARD AND RELEASE,
REQUIREMENT
TOP SURFACE OF OPERATING BLADE
FLUSH TO 0.020 INCH
BELOW TOP SURFACE OF NO. 2 AND 3 PUSH BARS.
TO ADJUST
USING PRY POINT, POSITION FUNCTION BOX WITH
THREE MOUNTING SCREWS IN REAR PLATE AND ONE
MOUNTING SCREW IN FRONT PLATE LOOSENED. CHECK
POSITION OF BELL CRANK SPRING BRACKET.

Figure 5-32, Typing Reperforator, Function Box Mechanism
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Fig. 5-33 275B

BELL CRANK

STOP POST

o )
N
TRANSFER MOUNTING BRACKET
TO CHECK
MANUALLY SELECT BLANK CODE
COMBINATION. ROTATE MAIN SHAFT
UNTIL FUNCTION CLUTCH TRIPS,
REQUIREMENT
WITH PUNCH SLIDES LATCHED (SEE FIGURE 5-
15), CLEARANCE BETWEEN BELL CRANK
AND STOP POST:
MAX. 0.018 INCH *
AT BELL CRANK WHERE CLEARANCE IS MAXIMUM,

WHEN BELL CRANK WITH MINIMUM
CLEARANCE IS TOUCHING POST.

o

TO ADJUST
WITH MOUNTING SCREWS FRICTION TIGHT,

) PRY TRANSFER MOUNTING BRACKET TO

LEFT UNTIL CLOSEST BELLCRANK TOUCHES

POST. TIGHTEN MOUNTING SCREWS AND

CHECK REQUIREMENT.

CAUTION: BELL CRANK THAT YIELDS MOST
SHOULD NOT YIELD MORE THAN
0.007 INCH MEASURED AT POST,

TRANSFER MOUNTING BRACKET

MOUNTING SCREWS

* NOTE

REMOVAL OF FUNCTION BLADES
(FIGURE 5-39) WILL FACILITATE
MEASURING CLEARANCE,

PRY POINT

PRY POINTS FOR EARLIER DESIGN

Figure 5-33. TypingReperforator, Transfer Mechanism
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27158 Fig. 5-34

"—L o« FIGURES EXTENSION ARM SPRING

ARM ASSEMBLIES

FIGURES ARM ASSEMBLY SPRING

REQUIREMENT
WITH ARM ASSEMBLIES IN LETTERS
POSITION:
—— MIN. 1-1/2 OZS, ----MAX. 3-1/2 OZS.
TO PULL SPRING TO INSTALLED LENGTH.

IGURES EXTE AR R

REQUIREMENT
WITH ARM ASSEMBLIES IN LETTERS

PRY POINT

FIGURES
YIELD ARM

_ \/%/‘,(;——‘a
~—

FIGURES EXTENSION
ARM SPRING

CLAMP SCREW

STOP POST —

FIGURES EXTENSION ARM 4

(®C

POSITION AND LETTERS EXTENSION ARM
MANUALLY HELD IN POSITION:

—MIN. 5 OZS,~---- MAX, 8 OZs,
TO PULL SPRING TO INSTALLED
LENGTH.

LETTERS AND FIGURES YIELD ARMS

(1) TO CHECK

TRIP FUNCTION CLUTCH AND ROTATE MAIN
SHAFT UNTIL ROCKER BAIL IS TO EXTREME
LEFT. MANUALLY PLACE ARM ASSEMBLIES
IN LETTERS POSITION. HOLD LETTERS-
FIGURES BELL CRANK AGAINST LEFT EDGE

OF STOP POST.

REQUIREMENT
MIN, SOME----MAX. 0.006 INCH*
CLEARANCE BETWEEN BELL CRANK AND
LETTERS EXTENSION ARM.

(ADJUSTMENT IS CONTINUED ON (FIGURE 5-35)

LETTERS EXTENSION ARM

*NOTE
REMOVAL OF FUNCTION BLADES (FIGURE 5-39)

WILL FACILITATE MEASURING CLEARANCE.,

Figure 5-34. Typing Reperforator, Function Box Mechanism
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Fig. 5-35 275B

ARM ASSEMBLIES, }
LETTERS AR
LETTERS ARM ASSEMBLY SPRING / ASSEMBLY M

REQUIREMENT SPRING
WITH ARM ASSEMBLIES IN FIGURES
POSITION:

MIN. 1-1/2 OZS. ----MAX. 3-1/2 OZS.
TO PULL SPRING TO INSTALLED LENGTH,

LETTERS AND FIGURES YIELD ARMS (CONTINUED

FROM FIGURE 5-34)
(2) TO CHECK

MANUALLY PLACE ARM ASSEMBLIES IN

FIGURES POSITION.

REQUIREMENT
CL?IN. SOME----MAX. 0.006 INCH* LETTERS EXTENSION ARM SPRING
ARANCE BETWEEN BELL CRANK REQUIREMENT
AND FIGURES EXTENSION ARM. WITH ARM ASSEMBLIES IN FIGURES
POSITION AND LETTERS EXTENSION ARM
[ MANUALLY HELD IN POSITION

MIN. 5 OZS.----MAX, 8 OZs.
TO PULL SPRING TO INSTALLED
LENGTH.

LETTERS YIELD ARM

LETTERS EXTENSION ARM

PRY POINT
LETTERS EXTENSION
FIGURES ARM SPRING
EXTENSION
ARM — ’ \ \
/. CLAMP SCREW
STOP POST
* NOTE:
REMOVAL OF FUNCTION
BLADES (FIGURE 5-35) WILL
LETTERS-FIG URES FACILITATE MEASURING
( BELL CRANK CLEARANCE

TO ADJUST
LOOSEN CLAMP SCREWS IN BOTH LETTERS AND FIGURES
YIELD ARMS. PLACE ARM ASSEMBLIES IN LETTERS POSITION
(FIGURE 5-34). HOLD LETTERS-FIGURES BELL CRANK AGAINST
LEFT SIDE OF STOP POST, AND BY MEANS OF PRY POINT,
POSITION LETTERS YIELD ARM TO MEET CLEARANCE REQUIRE-
MENT UNDER (1) (FIGURE 5-34), TIGHTEN LETTERS YIELD
ARM CLAMP SCREW,
PLACE ARM ASSEMBLIES IN FIGURES POSITION.

BY MEANS OF PRY POINT POSITION FIGURES
YIELD ARM (FIGURE 5-34) TO MEET REQUIREMENT UNDER (2)
ABOVE. TIGHTEN FIGURES YIELD ARM CLAMP SCREW,
CAUTION: ARM ASSEMBLIES MAY CHANGE POSITION DURING
ADJUSTMENT. AS TIGHTENING OF SCREWS MAY AFFECT
ADJUSTMENT, RECHECK REQUIREMENTS,

Figure 5-35. Typing Reperforator, Function Box Mechanism
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275B Fig. 5-36

LIFTER
ECCENTRIC SCREW LIFTER ARM
(LOCK NUT ON OTHER
END)
LIFTER ROLLER
o
Il

14

LEFT DWELL SURFACE

RIGHT DWELL
SURFACE

LOCK PLATE SCREW

LIFTER ARM (REAR VIEW)

TO CHECK
TRIP FUNCTION CLUTCH. MOVE ROCKER
BAIL TO EXTREME LEFT POSITION AND
OBSERVE TRAVEL OF LIFTER ROLLER ON
RIGHT DWELL SURFACE. MOVE ROCKER
BAIL TO EXTREME RIGHT POSITION AND
OBSERVE TRAVEL OF ROLLER ON LEFT
DWELL SURFACE.

REQUIREMENT
APPROXIMATELY EQUAL TRAVEL ON EACH
DWELL SURFACE,

TO ADJUST
LOOSEN LOCK PLATE SCREW UNTIL FRICTION
TIGHT. WITH ECCENTRIC SCREW LOCK NUT
FRICTION TIGHT, POSITION LIFTER ARM ON
LIFTER. TIGHTEN LOCK PLATE SCREW. DO
NOT TIGHTEN LOCK NUT,

ROCKER BAIL

FUNCTION BLADES

LIFTER ARM ECCENTRIC SCREW
REQUIREMENT
WITH FUNCTION CLUTCH DISENGAGED;
CLEARANCE BETWEEN CLOSEST PROJECTION
OF BELL CRANKS AND ASSOCIATED LETTERS OR
FIGURES FUNCTION BLADE PROJECTION:
MIN. 0.008 INCH=----MAX, 0.020 INCH

TO ADJUST
POSITION LIFTER ARM ECCENTRIC SCREW
WITH LOCK NUT LOOSENED.

BELL CRANK

ECCENTRIC SCREW LIFTER ARM
(LOCK NUT ON
OTHER END) (REAR VIEW)

Figure 5-36. Typing Reperforator, Function Box Mechanism
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Fig. 5-37 275B

LIFTER PIN

LIFTER

FUNCTION BOX MECHANISM

TOGGLE LINK

CLAMP SCREW

LOCK LEVER 7
LOCK ARM ASSEMBLY ~~
ROCKER BAIL
LOCK LEVER
REQUIREMENT (REAR VIEW)

(1) WITH LETTERS CODE COMBINATION (12345) SELECTED
AND ROCKER BAIL TO EXTREME LEFT, TOGGLE
LINKAGE SHOULD MOVE THROUGH POINT WHERE
TOGGLE LINK AND LOCK LEVER ARE IN STRAIGHT
LINE WITHOUT RAISING LIFTER.
(2) WITH TOGGLE LINK AND LOCK LEVER IN
STRAIGHT LINE, CLEARANCE BETWEEN TOGGLE
LINK AND LIFTER PIN:
MIN.  SOME =----MAX. 0.015 INCH
TO ADJUST
POSITION LOCK LEVER ON LOCK ARM ASSEMBLY
WITH CLAMP SCREW FRICTION TIGHT,
NOTE:
TO AVOID INTERFERENCE WITH LOCK LEVER, IT MAY BE NECESSARY
TO MOVE HIGH PART OF CORRECTING DRIVE
LINK ECCENTRIC BUSHING (SEE FIGURE 5-43) ABOVE
HORIZONTAL CENTER LINE,

NO. 5 PULSE BEAM SPRING
REQUIREMENT
‘MIN, 100Zs.---MAX. 1501Zs.

TO PULL SPRING TO LENGTH OF 7/16
INCH.

NO. 5 PULSE BEAM

O

s
”\t‘ A N

S ~

=
__

NO. 5 PULSE BEAM SPRING
(TOP VIEW)

Figure 5-37. Typing Reperforator, Function Box and Transfer Mechanisms
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275B Fig. 5-38

LOCK LEVER TRIP POST

REQUIREMENT
AS ROCKER BAIL APPROACHES EXTREME RIGHT
POSITION, LOCK LEVER TOGGLE LINKAGE
SHOULD BREAK AND LIFTER ROLLER SHOULD
DROP ONTO RIGHT DWELL SURFACE.

TO ADJUST
BY MEANS OF PRY POINTS, POSITION LOCK
LEVER TRIP POST WITH CLAMP SCREW LOOSENED.

LIFTER ROLLER

et

. LOCK LEVER '
O TOGGLE LINKAGE

e RIGHT DWELL

SURFACE

ROCKER BAIL
’
LOCK LEVER TRIP POST <
= < '
2 CLAMP SCREW
PRY POINTS
(REAR VIEW)

Figure 5-38. Typing Reperforator, Lock Lever Trip Post

ORIGINAL 5-43



Fig. 5-39 275B

AXIAL SECTOR ALIGNMENT
REQUIREMENT
(1) TEETH OF AXIAL SECTOR AND AXIAL
OUTPUT RACK SHOULD ENGAGE BY THEIR
T FULL THICKNESS.

(2) GUIDE ROLLER FREE TO ROTATE.
TO ADJUST

LOOSEN LOCK MNUT, DISENGAGE RACK.
REMOVE RETAINING RING AND GUIDE
ROLLER, ADD OR REMOVE SHIMS. PLACE
EXTRA SHIMS ON TOP OF SHIM USED TO
RETAIN FELT WASHER,

( TOP VIEW )

AXIAL OUTPUT RACK

AXIAL SECTOR
MOUNTING STUD
RETAINING RING
SHIM

FELT WASHER

GUIDE ROLLER

]

SHIMS

LOCK NUT

( FRONT VIEW )

DETENT LEVERS o~

DETENT LEVER SPRING

i
Il

DETENT LEVER SPRINGS (&)
MIN. 7 OZs,--=-MAX. 10 0ZS,

AR
TO START DETENT LEVER MOVING. w
NOTE:

CHECK ALL 6 SPRINGS. THERE

ARE TWO ON THE AXIAL

POSITIONING MECHANISM AND FOUR (TOP VIEW OF SPRINGS ON

ON THE ROTARY POSITIONING MECHANISM, AXIAL POSITIONING MECHANISM)

Figure 5-39. Typing Reperforator, Function Box and Correcting Mechanism
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275B Fig. 5-40

OSCILLATING DRIVE LINK

TO CHECK
POSITION ROCKER BAIL TO ITS EXTREME LEFT.
REQUIREMENT

SECTOR MOUNTING STUD, TOGGLE PIVOT SCREW AND OSCILLATING DRIVE BAIL

MOUNTING SCREW SHOULD APPROXIMATELY LINE UP.
TO ADJUST

POSITION OSCILLATING DRIVE LINK BY MEANS OF ITS

ECCENTRIC BUSHING.

XIAL SECTOR e=e———QOSCILLATING DRIVE BAIL

OSCILLATING DRIVE BAIL MOUNTING SCREW

—— TOGGLE PIVOT SCREW

@ \VE SECTOR MOUNTING STUD
NG i
<. =

BF A J‘

OSCILLATING DRIVE LINK
AXIAL CORRECTING PLATE

2 ©) @R @)  ECCENTRIC BUSHIN
| |

¥ ROCKER BAIL

(TOP VIEW) \—CORRECTING DRIVE LINK

OSCILLATING DRIVE BAIL

TO CHECK
MANUALLY SELECT BLANK CODE COMBINATION.
ROTATE MAIN SHAFT UNTIL ROCKER BAIL IS TO
EXTREME LEFT.

REQUIREMENT
ROLLER ON AXIAL CORRECTING PLATE SEATED

—FIRMLY IN CENTER OF FIRST NOTCH OF AXIAL

SECTOR.

TO ADJUST
WITH OSCILLATING DRIVE BAIL MOUNTING SCREW
LOOSENED, POSITION CORRECTING DRIVE LINK SO
THAT ROLLER FITS SNUGLY IN FIRST NOTCH. ROLLER
SHOULD RIDE CENTRALIZED IN NOTCH WITH NOTCH
TOUCHING BOTH SIDES, AND DRIVE BAIL SHOULD BE
LOOSE AND IN POSITION CORRESPONDING TO THAT
OF CORRECTING PLATE.

Figure 5-40, Typing Reperforator, Axial Positioning Mechanism

5-45



Fig. 5-41 275B

FUNCTION BLADE SPRINGS (2 OR MORE)

LIFTER TOGGLE LINK SPRING REQUIREMENT
WITH UNIT IN STOP POSITION: MIN. 7 OZS.---MAX. 10 0Zs.
—— MIN. 11/2 OZS. ---- MAX. 2 1/4 OZS. TO START FUNCTION BLADE MOVING.
TO PULL SPRING TO INSTALLED LENGTH, il
FUNCTION BLADE FUNCTION
O BLADE
LIFTER TOGGLE LINK SPRING
~—1— FUNCTION BLADE
SPRINGS

<O =%

- 0
e [@C : O

(REAR VIEW)

LIFTER SPRING

REQUIREMENT

WITH UNIT IN STOP POSITION:
T MIN. 70Z5.---MAX, 9021Zs.
TO PULL SPRING TO INSTALLED LENGTH.

CORRECTING DRIVE LINK SPRING
REQUIREMENT
WITH UNIT IN STOP POSITION:

MIN. § OZS,----MAX, 9 OZS.
TO START DRIVE LINK MOVING.,

CORRECTING DRIVE LINK SPRING

!
\CORRECTING DRIVE LINK

(TOP VIEW)

Figure 5-41. Typing Reperforator, Axial Positioning Mechanism
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275B Fig. 5-42

AXIAL OUTPUT RACK GUIDE ROLLER
TO CHECK
SELECT LINE FEED CODE COMBINATION
(=2---). ROTATE MAIN SHAFT UNTIL
ECCENTRIC HAS ROTATED 90 DEGREES.
) TAKE UP PLAY TO MAKE CLEARANCE BE-
TWEEN OUTPUT RACK AND GUIDE ROLLER
y MAXIMUM,
REQUIREMENT
MIN, SOME-======== MAX. 0.007 INCH
TO ADJUST
POSITION GUIDE ROLLER MOUNTING
STUD IN ELONGATED HOLE WITH LOCK
NUT LOOSENED.

AXIAL OUTPUT RACK

GUIDE ROLLER

ECCENTRIC

MOUNTING STUD

.@_mo

(TOP VIEW)

NO. 4 PUSH BAR

e ~ ¢

GUIDE BRACKET ( =

N MOUNTING SCREWS

PUSH BAR GUIDE BRACKET

TO CHECK
MANUALLY SELECT CARRIAGE RETURN CODE COMBINATION
(---4-). ROTATE MAIN SHAFT SO THAT NO. 4 PUSH BAR
MOVES THROUGH COMPLETE RANGE OF TRAVEL.

REQUIREMENT
WHEN PLAY IS TAKEN UP TO MAKE CLEARANCE
MAXIMUM:

MIN. SOME==--MAX. 0.008 INCH
BETWEEN NO. 4 PUSH BAR AND GUIDE BRACKET
THROUGHOUT COMPLETE TRAVEL OF BAR.

TO ADJUST
POSITION GUIDE BRACKET WITH MOUNTING SCREWS
LOOSENED.

Figure 5-42, Typing Reperforator, Axial and Rotary Positioning Mechanisms
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Fig. 5-43 275B

CORRECTING DRIVE LINK
(1) TO CHECK
AXIAL SECTOR SELECT BLANK CODE COMBINATION. TRIP FUNCTION
FOURTH CLUTCH AND MOVE ROCKER BAIL TO EXTREME LEFT.
NOTCH REQU IREME NT
ROLLER ON AXIAL CORRECTING PLATE FIRMLY SEATED
IN FIRST NOTCH OF AXIAL SECTOR.
(2) TO CHECK
SELECT LETTERS CODE COMBINATION (12345). TRIP
FUNCTION CLUTCH AND MOVE ROCKER BAIL TO
EXTREME LEFT.
REQUIREMENT
@ ROLLER ON AXIAL CORRECTING PLATE FIRMLY SEATED

IN FOURTH NOTCH OF AXIAL SECTOR.
CORRECTING PLATE

ADJUSTING SCREWS

]

D

/ / . I
ROLLER CORRECTING DRIVE LINK ECCENTRIC BUSHING
(TOP VIEW) ROCKER BAIL
TO ADJUST
LOOSEN DRIVE LINK ADJUSTING SCREWS. HOLDING
~— FIRST NOTCH ROLLER FIRMLY SEATED IN FIRST NOTCH AND HOLDING

DRIVE LINK DOWN (BOTTOMED) AGAINST BUSHING,

MOUNTING SCREW TIGHTEN ADJUSTING SCREWS.

Fi ]

ADJUSTING HOLES

IDLER GEAR ECCENTRIC SHAFT
REQUIREMENT
WITH UNIT IN LETTERS CONDITION AND FUNCTION
CLUTCH DISENGAGED; '
MIN. 0.003 INCH==--~MAX. 0.012 INCH
CLEARANCE BETWEEN TYPEWHEEL RACK TOOTH AND
IDLER GEAR TOOTH.
TO ADJUST
WITH MOUNTING SCREW LOOSENED, POSITION
IDLER GEAR ECCENTRIC SHAFT BY MEANS OF THREE
TYPEWHEEL RACK ADJUSTING HOLES, CHECK RACK THROUGHOUT
ITS TRAVEL FOR BINDS.

ECCENTRIC SHAFT
/— HORIZONTAL CENTER LINE OF SHAFT

IDLER GEAR

Figure 5-43. Typing Reperforator, Correcting Mechanism
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275B Fig. 5-44

ROTARY CORRECTING LEVER
(1) TO CHECK

LOOSEN CORRECTING CLAMP ADJUSTING SCREW., WITH UNIT IN FIGURES CONDITION,
SELECT NO. 9 CODE COMBINATION (---45). TRIP FUNCTION CLUTCH AND POSITION

ROCKER BAIL TO EXTREME LEFT. MANUALLY SEAT ROTARY CORRECTING LEVER IN TYPE
WHEEL RACK.

REQUIREMENT
SECOND TOOTH FROM TOP OF RACK SEATED BETWEEN LOBES OF CORRECTING LEVER.

TO ADJUST

LOOSEN ECCENTRIC BUSHING LOCK NUT. WITH CLAMP ADJUSTING SCREW LOOSENED

AND CORRECTING LEVER PIVOT TO RIGHT OF CENTER LINE, POSITION CORRECTING °

LEVER. TIGHTEN BUSHING LOCK NUT DO NOT TIGHTEN CLAMP ADJUSTING SCREW

AT THIS TIME.

(2) TO CHECK
IN A MANNER SIMILAR TO THAT DESCRIBED ABOVE CHECK ENGAGEMENT OF FIFTH
TOOTH (--34- CODE COMBINATION SELECTED IN FIGURES CONDITION), NINTH TOOTH
(---4- CODE COMBINATION SELECTED IN LETTERS CONDITION) AND SIXTEENTH TOOTH
(--3-5 CODE COMBINATION SELECTED IN LETTERS CONDITION).

TO ADJUST
REFINE ADJUSTMENT UNDER (1) ABOVE. ADJUSTING SCREW
CENTER — ECCENTRIC BUSHING ECCENTRIC BUSHING
LINE

(ADJUSTMENT LOCK NUT =
CONTINUED ON _f—=g
‘ ¢ ‘ FIGURE 5-45) _
PIVOT [ s
u =
N

CORRECTING CLAMP —{ Jam
ROTARY 1
CORRECTING LEVER (LEFT SIDE VIEW)

®

®

CORRECTING
TYPEWHEEL
RACK LEVER

Figure 5-44. Typing Reperforator, Rotary Correcting Lever
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Fig. 5-45

275B

ECCENTRIC
BUSHING

-

ADJUSTING SCREW
- /

—

-

/

-

i
(LEFT SIDE VIEW)
CORRECTING CLAMP

(REAR VIEW)

ROTARY CORRECTING LEVER (CONTINUED FROM FIGURE 5-44)

(3) TOC

TR
REQU

B.

5-50

A,
TN TYPEWHEEL RACK.

HECK

WITH UNIT IN LETTERS CONDITION, SELECT LETTERS CODE
COMBINATION (12345). POSITION ROCKER BAIL TO EX-

EME LEFT. MANUALLY SEAT CORRECTING LEVER IN RACK.
IREMENT
LOBES OF ROTARY CORRECTING LEVER FIRMLY SEATED

@

ROTARY CORRECTING LEVER—|

I

END PLAY BETWEEN CORRECTING CLAMP AND

ECCENTRIC BUSHING, WITH UNIT IN STOP POSITION

MIN. SOME----MAX. 0.006 INCH

TO ADJUST

w

ITH CORRECTING CLAMP ADJUSTING SCREW LOOSENED,

TRIP FUNCTION CLUTCH AND ROTATE MAIN SHAFT UN-

Tl

L ROLLER ON AXIAL CORRECTING PLATE APPROACHES

SEATED POSITION IN NOTCH OF AXIAL SECTOR. WHEN
CLEARANCE BETWEEN ROLLER AND SECTOR IS

TYPEWHEEL RACK

AXIAL SECTOR ~—

MIN. SOME----MAX. 0.005 INCH

POSITION CORRECTING LEVER FINGER-TIGHT AGAINST

RACK. TIGHTEN CORRECTING CLAMP
ADJUSTING SCREW. |

(.

AXIAL CORRECTING PLATE

(TOP VIEW)

ROLLER =

Figure 5-45. Typing Reperforator, Rotary Correcting Lever
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275B Fig. 5-46

NOTE
THIS ADJUSTMENT IS FOR FULLY PERFORATED
TAPE. REFER TO FIGURE 5-50 FOR SIMILAR
CHADLESS TAPE ADJUSTMENT .

ADJUSTING SLOT\

REAR GUIDE POST

LOCK SCREW

RIBBON OSCILLATING LEVER

RIBBON CARRIER —=——

RIBBON CARRIER

REQUIREMENT

WITH FUNCTION CLUTCH DISENGAGED:

(1) RIBBON SHOULD OVERLAP TAPE,

—(2) LAST PRINTED CHARACTER SHOULD BE
VISIBLE,

TO ADJUST
WITH LOCK SCREW LOOSENED, POSITION
RIBBON OSCILLATING LEVER BY MEANS OF
ADJUSTING SLOT,

RIBBON

YoRoYoRo o —r I’ NOTE:

TAPE /

THERE SHOULD BE SOME END
PLAY BETWEEN CARRIER AND
REAR GUIDE POST WHEN UNIT
IS IN STOP POSITION,

(TOP VIEW)

Figure 5-46. Typing Reperforator, Ribbon Oscillating Mechanism, Fully Perforated Tape
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Fig. 5-47 2758

NOTE
THE ADJUSTMENTS ON THIS PAGE ARE FOR FULLY
PERFORATED TAPE. REFER TO FIGURE 5-51 FOR
SIMILAR CHADLESS TAPE ADJUSTMENTS.

PRINTING TRIP LINK

PINTING ACCELERATOR SPRING
REQUIREMENT
TRIP FUNCTION CLUTCH AND POSITION ROCKER WITH UNIT IN IDLE
BAIL TO EXTREME LEFT. MANUALLY LIFT ACCELERATOR CONDITON,
SO THAT LATCHING SURFACES OF PRINTING LATCH _ MIN, 20 OZS.——-MAX. 26 OZS
AND ACCELERATOR ARE EVEN. TO PULL SPRING TO INSTALLED
REQUIREME NT CNCTE.
——— MIN. 0.005 INCH ---- MAX. 0.015 INCH
CLEARANCE BETWEEN ACCELERATOR AND LATCH.
TO ADJUST

WITH LOCK NUT LOOSENED, POSITION PRINTING
TRIP LINK BY MEANS OF ECCENTRIC MOUNTING

SCREW. KEEP HIGH PART OF SCREW TO LEFT OF

CENTER LINE.

ACCELERATOR

PRINT HAMMER

PRINTING LATCH

ACCELERATOR SPRING

PRINTING TRIP LINK

PRINTING LATCH SPRING

ECCENTRIC MOUNTING SCREW

"

(LEFT SIDE VIEW)

LOCK NUT

PRINTING LATCH SPRING g
REQUIREMENT

WITH UNIT IN IDLE CONDITION:

MIN. 50ZS.---MAX. 7 0Z5.—

TO PULL SPRING TO POSITION
LENGTH.

PRINTING TRIP LINK SPRING

REQUIREMENT
MIN. 4 OZS.----MAX. 7 OZS.
TO PULL SPRING TO POSITION
LENGTH.

\-PRINTING TRIP LINK SPRING

Figure 5-47. Typing Reperforator, Printing Mechanism, Fully Perforated Tape

5-52 ORIGINAL



275B Fig. 5-48

NOTE
THE ADJUSTMENTS ON THIS PAGE ARE FOR FULLY
PERFORATED TAPE, REFER TO FIGURE 5-51 FOR SIMILAR.
CHADLESS TAPE ADJUSTMENTS,

PRINT HAMMER SPRING

REQUIREMENT

WITH UNIT IN IDLE CONDITION TYPE WHEEL

MIN, 1/2 OZ. --—- MAX, 2 OZS.

PUSH PRINT HAMMER LEVER UNTIL

TOP OF HAMMER HEAD 1S LEVEL

WITH TYPE WHEEL. {w—"‘l
ACCELERATOR —— .

SPRING

B P

FEED HOLES
REQUIREMENT

CLEAR PRINTING BETWEEN

PERFORATED FEED HOLES,

MIN, 0.030 INCH =-- MAX, 0.040 INCH —e=

FROM PIN POINT OF FEED WHEEL TO 3 LOCK NUT

SIDE OF PRINT HAMMER,

TYPEWHEEL

VERTICAL

TO ADJUST
POSITION ECCENTRIC STUD WITH
LOCK NUT LOOSENED, REPEAT
PROCEDURE IF NECESSARY . S e

NOTE
IT MAY BE NECESSARY TO
REMAKE TYPE WHEEL
ADJUSTMENT. (FIGURE 5-49)

FRONT VIEW
PRINT HAMMER

Figure 5-48. Typing Reperforator, Printing Mechanism, Fully Perforated Tape
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Fig. 5-49 275B

ROTARY CORRECTING LEVER
TYPEWHEEL RACK

- ®

LOCK NUT

PRINT HAMMER

TYPEWHEEL
TO CHECK
SELECT "M" CODE COMBINATION (--345). PLACE
ROCKER BAIL TO EXTREME LEFT. CORRECTING LEVER
SHOULD BE FIRMLY SEATED IN TYPEWHEEL RACK, —
REQUIREMENT
TYPEWHEEL ALIGNED SO THAT FULL CHARACTER 1S
PRINTED UNIFORMLY .
TO ADJUST
POSITION TYPEWHEEL WITH LOCK NUT LOOSENED.
CHECK PRINTING BY MANUALLY LIFTING
ACCELERATOR (FIGURE 5-47)'TO LATCHED
POSITION AND RELEASING IT.

NOTE: FOR BEST RESULTS IT MAY BE NECESSARY TO
MAKE PRINT HAMMER ADJUSTMENT (FIGURE 5-48) AND
THEN REFINE THIS ADJUSTMENT,

Figure 5-49. Typing Reperforator, Typewheel Mechanism, Fully Perforated Tape

5-54 ORIGINAL



275B

Fig. 5-50
NOTE
THE ADJUSTMENTS ON THIS PAGE ARE FOR ADJUSTING SLOT
CHADLESS TAPE. REFER TO FIGURE 5-46 FOR
SIMILAR FULLY PERFORATED TAPE ADJUSTMENTS.,
REAR GUIDE POST
LOCK SCREW

RIBBON OSCILLATING LEVER

RIBBOMN CARRIER
REQUIREMENT

WITH FUNCTION CLUTCH DISENGAGED:
——————— (1)} RIBBON SHOULD OVERLAP TAPE BY A
SMALL AMOUNT,
RIBEORECAERIER (2) LAST PRINTED CHARACTER SHOULD BE
VISIBLE, NOT INCLUDING FRACTIONS,
TO ADJUST
WITH LOCK SCREW LOOSENED, POSITION

RIBBON OSCILLATING LEVER BY MEANS OF
ADJUSTING SLOT,

NOTE:
THERE SHOULD BE SOME END
PLAY BETWEEN CARRIER AND
REAR GUIDE POST WHEN UNIT
RIBBON - IS IN STOP POSITION.
RYRYRY T

oooooooo\nooooooo

AP —d (TOP VIEW)

©

Figure 5-50. Typing Reperforator, Ribbon Oscillating Mechanism, Chadless Tape
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Fig. 5-51 275B

NOTE
THE ADJUSTMENTS ON THIS PAGE ARE FOR
CHADLESS TAPE. REFER TO FIGURE 5-48 FOR
SIMILAR FULLY PERFORATED TAPE ADJUSTMENTS.

ACCELERATOR SPRING
REQUIREMENT
WITH UNIT IN IDLE

PRINTING TRIP LINK

TO CHECK
TRIP FUNCTION CLUTCH AND POSITION ROCKER
BAIL TO EXTREME LEFT. MANUALLY LIFT ACCELERATOR

SO THAT LATCHING SURFACES OF PRINTING LATCH NI 20 525, — WA, 6 DZE ~
A T ST EEKE IEVE TO PULL SPRING TO INSTALLED
REQUIREMENT LENOTE
— MIN, SOME | ==--= MAX. 0.015 INCH -
CLEARANCE BETWEEN ACCELERATOR AND LATCH.
TO ADJUST
WITH LOCK NUT LOOSENED, POSITION PRINTING PRINT HAMMER SPRING
TRIP LINK BY MEANS OF ECCENTRIC MOUNTING EQUIREMENT
SCREW. KEEP HIGH PART OF SCREW TO LEFT OF WITH UNIT IN IDLE CONDITION:
CENTER LINE. MIN. 1-1/2 OZS, ~---MAX. 2 12 OZS.
TO PULL SPRING TO INSTALLED _
ACCELERATOR

LENGTH.

PRINT HAMMER

PRINTING LATCH

@

PRINT HAMMER SPRING

ACCELERATOR SPRING

PRINTING TRIP LINK

PRINTING LATCH SPRING =k ECCENTRIC MOUNTING SCREW

(LEFT SIDE VIEW)

LOCK NUT —q

PRINTING LATCH SPRING
REQUIREMENT
WITH UNIT IN IDLE CONDITION:

MIN. 50Z5.---MAX, 7 0zs.— | S

TO PULL SPRING TO POSITION

CENTER
LINE

-

LENGTH.
PRINTING TRIP LINK SPRING
REQUIREMENT L~ )
MIN. 4 OZS,----MAX. 7 OZ5,—

TO PULL SPRING TO POSITION

LENGTH. \-PRINTING TRIP LINK SPRING

Figure 5-51. Typing Reperforator, Printing Mechanism, Chadless Tape
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275B Fig. 5-52

FEED PAWL SPRING

REQUIREMENT
WITH ROCKER BAIL TO EXTREME RIGHT:
MIN, 4 OZS, --- MAX, 6 OZ5——
TO PULL FEED PAWL SPRING TO
INSTALLED LENGTH., RATCHET WHEEL TORQUE SPRING

REQUIREMENT

—— MIN. 1 OZS. --- MAX. 3 OZS.

APPLIED TANGENTIALLY TO THE RATCHET

WHEEL TO START IT TO ROTATE,

DRIVE ARM

ADJUSTABLE EXTENSION ARM

RIBBON REVERSING ARM
CHECK PAWL

DRIVE ARM DRIVE ARM ADJUSTMENT SCREW.

TO CHECK
POSITION ROCKER BAIL TO EXTREME LEFT,
HOLD THE RIBBON REVERSING ARM UNDER LOWER
REVERSING EXTENSION OF FEED PAWL,
REQUIREMENT
(1) CLEARANCE BETWEEN BLOCKING EDGE OF
RIBBON REVERSE ARM AND REVERSING
EXTENSION OF FEED PAWL:
MIN, SOME
(2) CLEARANCE SHALL NOT BE SO GREAT AS
TO ALLOW FEED PAWL TO FEED MORE
THAN TWO TEETH AT A TIME.
(3) FEED PAWL DETENTED IN BOTH ITS RIGHT
AND LEFT POSITION.
TO ADJUST
POSITION DRIVE ARM ADJUSTABLE EXTENSION
LEVER WITH ITS MOUNTING SCREW LOOSENED,

ROCKER BAIL

Figure 5-52. Typing Reperforator, Ribbon Feed Mechanism
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Fig. 5-53 275B

DRIVE ARM SPRING

REQUIREMENT
WITH ROCKER BAIL TO EXTREME RIGHT:
MIN. 9 OZS, —-- MAX. 14 OZS——
TO PULL DRIVE ARM SPRING TO
INSTALLED LENGTH,

(>
R ,’

L_ .,

|l@')) [+X)

DETENT SPRING
DRIVE ARM SPRING

DETENT SPRING

REQUIREMENT
WITH REVERSING ARM IN [TS EXTREME
RIGHT OR LEFT POSITION:
MIN. 2 OZS, --- MAX, 4 OZS,
TO PULL DETENT SPRING TO ITS
INSTALLED LENGTH.

Figure 5-53. Typing Reperforator, Ribbon Feed Mechanism
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275B Fig. 5-54

NOTE
THE FOLLOWING ADJUSTMENTS APPLY TO TYPING REPERFORATORS EQUIPPED WITH EITHER
THE "REMOTE CONTROL" OR THE "AUTOMATIC" NON-INTERFERING LETTERS TAPE FEED-OUT
MECHANISM AS INDICATED:

1. ONE ASTERISK (*) APPLIES ONLY TO UNITS EQUIPPED WITH REMOTE CONTROL MECHANISM,
2, TWO ASTERISKS (**) APPLY ONLY TO UNITS EQUIPPED WITH THE AUTOMATIC MECHANISM.
3. ADJUSTMENTS WITHOUT THE ASTERISK INDICATION APPLY TO BOTH MECHANISMS.

POLEFACE 4 (A) ARMATURE HINGE

REQUIREMENT
MAGNET BRACKET EXTENSIO @D WITH ARMATURE MANUALLY OPERATED,IT
HALL BE FLUSH AGAINST POLE FACE AND

MAGNET BRACKET EXTENSION.
TO ADJUST

LOOSEN ARMATURE HINGE BRACKET
HINGE MOUNTING SCREWS, POSITION ARMATURE

AND TIGHTEN SCREWS,
® * (B)DRIVE BAIL SPRING
REQUIREMENT

ROTATE MAIN SHAFT UNTIL DRIVE BAIL IS
ON HIGH PART OF ITS CAM,
MIN, 20 OZ5. --- MAX, 28 OZS.
TO START THE DRIVE BAIL MOVING.

DRIVE BAIL SPRING

= *(C) MOUNTING PLATE
REQUIREMENT
WITH ARMATURE IN UNOPERATED POSITION,
ROTATE MAIN SHAFT UNTIL DRIVE BAIL IS
ON HIGH PART OF ITS CAM. CLEARANCE
BETWEEN THE BLOCKING BAIL AND DRIVE

rl . BAIL SURFACE,
] L—MIN. 0.006 INCH
l SPRING POST MAX. 0.015 INCH
CLAMP SCREW DRIVE TO ADJUST TN
BAIL POSITION BLOCKING BAIL WITH MOUN
MOUNTING PLATE PLATE CLAMP SCREW AND SPRING POST

FRICTION TIGHT.

Q|

,—l
MAGNET BRACKET
(0} MAGNELASSEMBLY é-l L
) ™A
REQUIREMENT MOUNTING SCREWS A4
WITH ARMATURE HELD IN OPERATED POSITION
ROTATE MAIN SHAFT UNTIL DRIVE BAIL ROLLER DRIVE BAIL ROLLER

IS ON HIGH PART OF ITS CAM, CLEARANCE
BETWEEN BLOCKING BAIL AND RIGHT EDGE
OF DRIVE BAIL.

MIN, 0.010 INCH
MAX, 0.025 INCH

TO ADJUST

POSITION MAGNET ASSEMBLY, ARMATURE
HELD AGAINST MAGNET POLE PIECE WITH
MAGNET BRACKET MOUNTING SCREWS % @
FRICTION TIGHT. ‘.3'

) )

BLOCKING
DRIVE BAIL BAIL

Figure 5-54. Typing Reperforator, Remote Control Non-Interfering
Letters Tape Feed-Out Mechanism

ORIGINAL 5-59




Fig. 5-55 275B

*(A)
BLOCKING LATCH TORSION SPRING

REQUIREMENT

WITH ARMATURE IN UNOPERATED POSITION AND

DRIVE BAIL ROLLER ON HIGH PART OF ITS. CAM.
MIN. 1 OZ, ——— MAX, 2 Ozs,
TO START BLOCKING LATCH MOVING.,
PRY POINT~
CLAMP SCREWS

*(B)
ARMATURE BACKSTOP
REQUIREMENT
WITH ARMATURE IN UNOPERATED POS| TION,

ROTATE MAIN SHAFT UNTIL DRIVE BAIL ROLLER
IS ON HIGH PART OF ITS CAM,

DRIVE BAIL ROLLER

®
o\ 2

Ly,

[,

D

*© -
NON-REPEAT LEVER SPRING
REQUIREMENT
WITH ARMATURE IN UNOPERATED POSITION AND
DRIVE BAIL ROLLER ON HIGH PART OF ITS CAM

MIN, 8 OZs. — MAX, 10 Ozs.
T? PULL SPRING TO INSTALLED LENGTH,

* (D

BLOCKING BAIL SPRING

REQUIREMENT

WITH ARMATURE IN UNOPERATED POSITION AND
DRIVE BAIL ROLLER ON HIGH PART OF [TS CAM.
MIN. 5 OZs, — MAX, 7 OZS, ——
TO PULL SPRING TO INSTALLED LENGTH.

* (B

RELEASE LEVER

REQUIREMENT
WITH ARMATURE IN OPERATED POSITION. ROTATE
MAIN SHAFT UNTIL DRIVE BAIL ROLLER IS IN IN-
DENT OF ITS CAM, CLEARANCE BETWEEN RELEASE
LEVER AND LATCH LEVER.
MIN. 0.010 INCH

BLOCKING BAIL SHALL FULLY ENGAGE THE
DRIVE BAIL,

TO ADJUST

WITH THE ARMATURE BACKSTOP MOUNTING
SCREWS FRICTION TIGHT, POSITION BY
MEANS OF PRYPOINT.

BLOCKING LATCH
BLOCKING BAIL

| ~NON-REPEAT LEVER SPRING

LATCH LEVER —
ARMATURE
CLAMP SCREW
DRIVE BAIL ROLLER
RELEASE LEVER )
®

@

MAX, 0.025 INCH

TO ADJUST
WITH CLAMP SCREW FRICTION TIGHT POSITION
RELEASE LEVER,

(i,

s

e
N

Figure 5-55. Typing Reperforator, Remote Control Non-Interfering
Letters Tape Feed-Out Mechanism
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zpoﬂg\lkc; REFEASE LEVER RELEASE LEVER SPRING
, TO CHECK

RESET [ TRIP SELECTOR CLUTCH.

CAM FOLLOWER ROTATE MAIN SHAFT

CLANR ! EEI\-,EEA:SE UNTIL RESET CAM

STREW FOLLOWER IS ON PEAK

FRONT RATCHET SPRING OF RESET BAIL CAM.

CHECK PAWL WITH SPRING HOOK,
HOLD FRONT RATCHET

CHECK PAWL AWAY

FROM RELEASE LEVER.
REQUIREMENT

MIN. 50Zs,~--
MAX, 7 OZs.
TO START RELEASE LEVER
MOVING.

“"

— LATCH LEVER
BUSHING
BAIL CAM - fama USH
RESET CAM——" I
FOLLOWER L
LATCH LEVER (RIGHT SIDE
VIE
TO CHECK W)
TRIP SELECTOR CLUTCH. ROTATE MAIN

SHAFT UNTIL RESET CAM FOLLOWER IS
ON PEAK OF RESET BAIL CAM.

REQUIREME NT
(1) MIN. 0.018 INCH=---MAX, 0,025 INCH
BETWEEN RELEASE LEVER AND LATCH
LEVER. i

——(2) MIN. SOME---MAX. 0.008 INCH

END.PLAY BETWEEN CAM FOLLOWER AND

BUSHING.

TO ADJUST
POSITION LATCH LEVER WITH CLAMP
SCREW ON RESET CAM FOLLOWER
LOOSENED

Figure 5-56, Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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*k (A)

SAFETY LATCH

(1) TO CHECK: TRIP FUNCTION CLUTCH BY ROTATING MAIN TRIP
LEVER COUNTERCLOCKWISE (SEE FIGURE 5-11),ROTATE MAIN
SHAFT UNTIL DRIVE LINK IS TO EXTREME LEFT. TRIP SELEC-
TOR CLUTCH AND ROTATE MAIN SHAFT UNTIL RESET CAM
FOLLOWER IS ON PEAK OF CAM WHERE CLEARANCE BE-
TWEEN SAFETY LATCH AND LATCH LEVER IS MIN. TAKE
UP PLAY IN SAFETY LATCH TO MAKE CLEARANCE MIN. AND
MEASURE CLEARANCE WHERE [T IS MIN.

REQUIREMENT
MIN. SOME---MAX. 0.003 INCH

TO ADJUST: WITH SMALL NUT LOOSENED, POSITION SAFETY
LATCH PIVOT BY MEANS OF PRY POINT.
(2) TO CHECK
TRIP SELECTOR CLUTCH. ROTATE MAIN SHAFT UNTIL RIGHT
EDGE OF SAFETY LATCH AND CONTACTING EDGE OF LATCH
LEVER ARE IN LINE,

REQUIREMENT
MAX. OF 0.030 INCH OF SAFETY LATCH NOT ENGAGED BY
LATCH LEVER. -

TO ADJUST
REFINE (1) ABOVE AND
LATCH LEVER ADJUSTMENT.

NOTE
TWO ASTERISKS (**) INDICATE PARTS
ASSOCIATED ONLY WITH THE
AUTOMATIC MECHANISM.

Yk (B‘
SAFETY LATCH SPRING
TO CHECK
TRIP FUNCTION CLUTCH BY PIVOTING MAIN  SAFETY BT A AN
TRIP LEVER COUNTERCLOCKWISE (SEE FIG URE 'S-:‘g&'g
5-11) ROTATE MAIN SHAFT UNTIL DRIVE LINK
S TO EXTREME LEFT. TRIP SELECTOR CLUTCH
AND ROTATE MAIN SHAFT UNTIL RESET CAM DRIVE LINK
FOLLOWER IS ON PEAK OF CAM.
REQUIREMENT _ - (REAR VIEW)
MIN. 1-1/2 OZS.---MAX. 3 OZS. ©
TO PULL SPRING TO INSTALLED LENGTH. <L
SAFETY LATCH
LATCH LEVER SPRING PIVOT
pE——— ' 5 ' SAFETY LATCH
TRIP SELECTOR CLUTCH. ROTATE MAIN
SHAFT UNTIL RESET CAM FOLLOWER IS . ©
ON PEAK OF RESET BAIL CAM. [y
REQUIREMENT . 1
MIN, 20ZS.---MAX. 4 OZS.
TO PULL SPRING TO INSTALLED LENGTH.
CONTACT-
; \ING EDGE
l ETCH
LEVER
\ 4
LATCH
LEVER
LATCH LEVER SEEINGS

Figure 5-57. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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(C) FEED PAWL AND FRONT CHECK PAWL SPRINGS

REQUIRE ME NT
WITH UNIT IN FEED OUT CYCLE (SEE "TO CHECK"
T OF REAR CHECK PAWL ADJUSTMENT BELOW):

I MIN. 1 OZ.---MAX. 3 OZS. FRONT CHECK PAWL
TO PULL EACH SPRING

FEED PAWL
SPRING __TO INSTALLED LENGTH.

(D)
REAR CHECK PAWL SPRING

REQUIREMENT
MIN. 28 GRAMS---MAX. 56 GRAMS
TO START REAR CHECK

PAWL MOVING.
FRONT CHECK
REAR
PAWL SPRING FEED N REAR
(A) REAR CHECK PAWL PAWL ) PAWL

SPRING

TO CHECK
PLACE UNIT IN FEED OUT CYCLE BY . l REAR RATCHET

- e . POSITIONING RELEASE LEVER ON
LOWER STEP OF LATCH LEVER AND
ADVANCING HIGH PART OF TIME
DELAY CAM BEYOND TIME DELAY
LEVER.
POSITION FEED PAWL TO EXTREME
LEFT.

REQUIREMENT
MIN. 0,010 INCH---MAX, 0.020 INCH=
BETWEEN REAR CHECK PAWL AND
RATCHET TOOTH.

TO ADJUST /@
WITH CLAMP SCREW LOOSENED, PO-
SITION REAR CHECK PAWL BY MEANS CLAMP SCREW
OF PRY POINT. UATCH LEVER  RELEASE LEVER PRY POINT
FEED PAWL / \ LOWER
) | step
O
PRY POINT
\

” STOP \?
~ RATCHET STOP BLOCK

TOCHECK FRONT RATCHET \ / ©
S £y

WITH UNIT IN STOP POSITION, PLACE
RELEASE LEVER ON LOWER STEP OF
LATCH LEVER. PERMIT STOP ON FRONT
RATCHET TO REST AGAINST STOP BLOCK.
ROTATE MAIN SHAFT UNTIL FEED PAWL
IS IN EXTREME RIGHT POSITION.

REQUIREMENT
MIN. 0.002 INCH---MAX. 0.010 INCH
- BETWEEN FRONT CHECK PAWL AND
FRONT RATCHET TOOTH.
TO ADJUST
WITH TWO CLAMP SCREWS LOOSENED
POSITION STOP BLOCK BY MEANS OF
PRY POINT,

Figure 5-58. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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NOTE

TWO ASTERISKS (**) INDICATE PARTS
(B) TIME DELAY LEVER SPRING

REQUIREMENT

ASSOCIATED ONLY WITH THE
AUTOMATIC MECHANISM,

WITH UNIT IN STOP POSITION:

LENGTH.

RESET CAM FOLLOWER

ON HIGH PART OF CAM
TIME DELAY
LEVER SPRING

RESET BAIL
CAM

RESET BAIL CAM IN
STOP POSITION

TIME DELAY
LEVER

(A)
TIME DELAY LEVER
(1) TO CHECK
TRIP SECLECTOR CLUTCH AND ROTATE
MAIN SHAFT UNTIL RESET CAM FOL-
LOWER IS ON HIGH PART OF RESET BAIL
CAM.
REQUIREMENT
MIN. 0.040 INCH---MAX. 0.060 INCH—
CLEARANCE BETWEEN TIME DELAY LEVER AND
HIGH PART OF TIME DELAY CAM.

(2) REQUIREMENT

WITH UNIT IN STOP POSITION:
MIN. SOME

CLEARANCE BETWEEN TIME DELAY LEVER AND
HIGH PART OF TIME DELAY CAM.
TO ADJUST

WITH CLAMP SCREW LOOSENED, POSITION
ECCENTRIC BUSHING.

MIN. 2 0ZS.---MAX. 3 OZS RELEASE ‘'LEVER
TO PULL SPRING TO INSTALLED
C
ﬁ . UPPER STEP

O

/ RATCHET RETURN
SPRING

ECCENTRIC
BUSHING

TIME DELAY
"CAM

(C) RATCHET RETURN SPRING

REQUIREMENT
WITH UNIT IN STOP POSITION:
MIN. 5 0Z5.---MAX. 7 QZS.
TO PULL SPRING TO INSTALLED LENGTH.

Figure 5-59. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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275B Fig. 5-60

(A) RELEASE ARM

TO CHECK NOTE
PLACE UNIT IN FEED OUT CYCLE BY TWO ASTERISKS (**) INDICATE PARTS
POSITIONING RELEASE LEVER ON ASSOCIATED ONLY WITH THE
LOWER STEP OF LATCH LEVER. AD- AUTOMATIC MECHANISM.,

VANCE RATCHETS BEYOND TIME DELAY
(HIGH PART OF TIME DELAY CAM BE-
YOND TIME DELAY LEVER). POSITION
FEED OUT CAM AS SHOWN.

REQUIREMENT
MIN. 0.010 INCH=---MAX. 0.025 INCH
BETWEEN DRIVE ARM AND RELEASE

ARM.

TO ADJUST £
WITH CLAMP NUT LOOSENED, POSITION ECCENTRIC
RELEASE ARM'BY MEANS OF ECCENTRIC SCREW
SCREW ON TIME DELAY LEVER. (CLAMP NUT

ON OTHER END)
RELEASE ARM

D RELEASE
j LATCH LEVER
W

. EVER
° A\
(o]

Y
W
S
N
R
)
(Y

LOWER

STEP
DRIVE ARM OF LATCH
LEVER
TIME DELAY
LEVER
FEED OUT
CAM

TIME DELAY CAM

RELEASE
ARM

(B) RELEASE ARM SPRING

REQUIREMENT
WITH CLUTCHES DISENGAGED
AND DRIVE ARM LATCHED BY
RELEASE ARM:
MIN. 2 OZS.---MAX. 5 OZS.
TO PULL SPRING TO INSTALLED
LENGTH. :

Figure 5-60. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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Fig. 5-61

5-66

2758

(A) RENEARMPRING
PLACE UNIT IN FEED OUT CYCLE BY
POSITIONING RELEASE LEVER ON
LOWER STEP OF LATCH LEVER AND
ADVANCING HIGH PART OF TIME
DELAY CAM BEYOND TIME DELAY

LEVER.
ROTATE MAIN SHAFT UNTIL DRIVE _
ARM ROLLER IS ON LOW PART OF FEED OUT
FEED OUT CAM. DRIVE CAM
PUNCH  REQUIREMENT ARM
SLIDE MIN. 20 OZS.---MAX. 30 OZS.
TO START DRIVE ARM MOVING.
Lied ROLLER
PUNCH SLIDE.
DRIVE ARM
ADJUSTING
PLATE -

7

PRY
POINT

CLAMP
SCREW

®
DRIVE ARM ADJUSTING PLATE
TO CHECK
SET UP BLANK CODE COMBINATION (===-- )
IN SELECTOR, PLACE UNIT IN FEED OUT
CYCLE BY POSITIONING RELEASE LEVER ON
LOWER STEP OF LATCH LEVER AND ADVANCING
HIGH PART OF TIME DELAY CAM BEYOND TIME !
DELAY LEVER. RO-
TATE MAIN SHAFT UNTIL DRIVE ARM ROLLER IS
ON LOW PART OF FEED OUT CAM., MAKE SURE
THAT RESET BAIL IS IN LOWER POSITION.
REQUIREMENT
MIN. 0.010 INCH---MAX. 0.030 INCH
BETWEEN PUNCH SLIDE AND PUNCH SLIDE LATCH AT
SLIDE WHERE CLEARANCE IS LEAST.

TO ADJUST
WITH CLAMP SCREW LOOSENED, POSITION DRIVE -
ARM ADJUSTING PLATE BY MEANS OF PRY POINT.

Figure 5-61. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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* (8)
ADJUSTING LEVER
I —

TO CHECK
PLACE UNIT IN FEED OUT CYCLE BY
POSITIONING RELEASE LEVER ON
LOWER STEP OF LATCH LEVER AND
ADVANCING HIGH PART OF TIME
DELAY CAM BEYOND TIME DELAY
LEVER.
POSITION MAIN SHAFT SO THAT
DRIVE ARM ROLLER IS ON LOW PART
OF FEED OUT CAM.
REQUIREMENT
(1) MIN. 0.010 INCH---MAX. 0.030 INCH—0u_____|
BETWEEN RELEASE AND MAIN TRIP LEVER.
(2) SOME CLEARANCE BETWEEN MAIN
TRIP LEVER AND DOWNSTOP BRACKET,

TO ADJUST
WITH CLAMP SCREW LOOSENED, POSITION
ADJUSTING LEVER BY MEANS OF PRY POINT.

RESET BAIL
TRIP LEVER

MAIN TRIP

Fig. 5-62

*(A) EQLLOWER LeveR

REQUIREMENT

WITH FOLLOWER LEVER ON HIGH

PART OF TRIP CAM:
—— (1) MIN. 0.010 INCH---MAX. 0.030 INCH
BETWEEN RELEASE AND MAIN TRIP
LEVER.
(2) SOME CLEARAMNCE BETWEEN
MAIN TRIP LEVER AND DOWNSTOP
BRACKET.

TO ADJUST
WITH LOCK NUT LOOSENED, POSITION
ADJUSTING ARM BY MEANS OF PRY
POINT.

—ADJUSTING
LEVER

FEED OuUT
CAM

/\ DOWNSTOP BRACKET
Al

FOLLOWER LEVER

LOCK NuT

PRY

" POINT

ADJUSTING ARM

Figure 5-62. Typing Reperforator, Remote Control Non-Interference
Letters Tape Feed-Out Mechanism
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#* (A) FOLLOWER LEVER

*& (B)
ADJUSTING LEVER R WER
WITH F LEVER ON HIGH
TO CHECK PART OF TRIP CAM:
PLACE UNIT IN FEED OUT CYCLE BY ——— (1) MIN. 0.010 INCH---MAX. 0
POSITIONING RELEASE LEVER ON e MR, O30 N
F e STER OF LTI LVER AL o BETWEEN RELEASE AND MAIN TRIP
LEVER —
ADVANCING .
e Al () o cumancssrve
v MAIN TRIP LEVER AND DOWNSTOP
POSITION MAIN SHAFT SO THAT i
DRIVE ARM ROLLER IS ON LOW PART TO ADJUST
OF FEED OUT CAM. WITH LOCK NUT LOOSENED, POSITION
REQUIREMENT ADJUSTING ARM BY MEANS OF PRY
(1) MIN. 0.010 INCH---MAX. 0.030 INCH——nw___ PRI,

BETWEEN RELEASE AND MAIN TRIP LEVER.
(2) SOME CLEARANCE BETWEEN MAIN —

TRIP LEVER AND DOWNSTOP BRACKET.
TO ADJUST
) 44 DOWNSTOP BRACKET
e rll -
RELEASE

WITH CLAMP SCREW LOOSENED, POSITION
ADJUSTING LEVER MAKING SURE IT RIDES
FULLY ON SLIDE TRIP LEVER.
RESET BAIL MAIN TRIP
TRIP LEVER

RESET BAIL /F\

\\s\-——FEED OUT CAM

‘.\ FOLLOWER LEVER
]

LOCK NUT
/ PRY
3 / POINT
ADJUSTING !
LEVER = || —
—~ROLLER o
FEED OUT ADJUSTING ARM

CAM

Figure 5-63. Typing Reperforator, Automatic Non-Interfering
Letters Tape Feed-Out Mechanism
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ADJUSTING

CLAMP SCREW

RESET BAIL
RESET BAIL TRIP LEVER

DOWNSTOP

RESET BAIL TRIP LEVER

(1) TO CHECk
SELECT LETTERS CODE COMBINATION
(12345). ROTATE MAIN SHAFT UNTIL
FUNCTION CLUTCH TRIPS. POSITION
PUNCH SLIDES AGAINST DOWNSTOP.

REQUIREMENT
MIN. 0.008 INCH --- MAX. 0,020 INCH
BETWEEN PUNCH SLIDE AND RESET BAIL.

(2) REQUIREMENT
WITH CLUTCHES FULLY DISENGAGED
RESET BAIL SHOULD
— FULLY ENGAGE NOTCHES IN PUNCH SLIDES.
TO ADJUST
WITH CLAMP SCREW LOOSENED, POSITION

RESET BAIL TRIP LEVER BY MEANS OF ADJUST-
ING SLOT.

Figure 5-64. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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NOTE

TWO ASTERISKS (**) INDICATE PARTS ASSOCIATED ONLY WITH THE
AUTOMATIC MECHANISM.

TAPE LENGTH ADJUSTING PLATE

NOTE: TAPE FED OUT CAN BE SET FOR
ANY LENGTH UP TO 18 INCHES.

(1) TO CHECK
PLACE MECHANISM IN FEED OUT CYCLE
BY POSITIONING RELEASE LEVER ON
LOWER STEP OF LATCH LEVER. MANUALLY
ADVANCE RATCHETS TO POSITION WHERE
NEXT ROTATION OF MAIN SHAFT WILL
STOP FEED OUT CYCLE (FEED PAWL MUST
BE IN DEEP TOOTH OF REAR RATCHET.)

REQUIREMENT

RELEASE
LEVER

LATCH
LEVER

MIN. 0.002 INCH =--- MAX. 0.020 INCH —
BETWEEN ADJUSTING PLATE AND LATCH
LEVER.

(2) REQUIREMENT
WHEN OPERATING UNDER POWER, UNIT
SHOULD FEED OUT CORRECT LENGTH
OF TAPE,
TO ADJUST

WITH SPRING POST LOOSENED, POSITION
ADJUSTING PLATE.

Figure 5-65, Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism

5-70

LOWER STEP OF
LATCH LEVER

TAPE LENGTH
ADJUSTING PLATE

SPRING POST
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MOUNTING
SCREWS

MOUNTING PLATE

PRY POINTS

275B Fig. 5-66

(A) RESET BAIL LATCH

(1) TO CHECK (VERTICAL CLEARANCE)
SELECT LETTERS CODE COMBINATION
(12345). ROTATE MAIN SHAFT UNTIL
FUNCTION CLUTCH TRIPS AND PUNCH
SLIDES ARE TO EXTREME LEFT. SET UP
BLANK CODE COMBINATION (-=-==)
IN SELECTOR BY STRIPPING ALL PUSH
LEVERS FROM SELECTING LEVERS.

ROTATE MAIN SHAFT UNTIL
PUNCH SLIDES ARE JUST LATCHED.
REQUIREMENT

MIN. 0.008 INCH---MAX. 0.020 INCH
BETWEEN RESET BAIL AND RESET BAIL
LATCH.

TO ADJUST

WITH MOUNTING SCREWS LOOSENED,
POSITION MOUNTING PLATE BY MEANS
OF PRY POINTS.

(2} REQUIREMENT (HORIZONTAL CLEARANCE)

RESET BAIL

(B) RE
REQUIREMENT

WITH UNIT IN STOP CONDITION:,
MIN. 10Z.---MAX. 3 0Zs.

TO START RESET BAIL LATCH MOVING.

PUNCH SLIDE

\\MTH CLUTCHES DISENGAGED,

MIN. 0.005 INCH---MAX. 0.020 INCH
BETWEEN RESET BAIL AND RESET BAIL
LATCH.

TO ADJUST
POSITION RESET BAIL SO THAT APPROX.
HALF ITS.THICKNESS IS BELOW TOP
SURFACE OF ITS LATCH. WITH CLAMP
SCREW LOOSENED, POSITION RESET
BAIL LATCH BY MEANS OF PRY POINT.

(3) TO CHECK

SELECT LETTERS CODE COMBINATION

(12345). ROTATE MAIN SHAFT UNTIL

FUNCTION CLUTCH TRIRS, SET UP

BLANK CODE COMBINATION (-===-= )

IN SELECTOR  BY STRIPPING ALL PUSH

LEVERS FROM SELECTING LEVERS,
ROTATE MAIN SHAFT TO

STOP POSITION.
REQUIREMENT
PUNCH SLIDES LATCHED BY PUNCH
(C) RESET BAIL TRIP LEVER SPRING \ SLIDE LATCHES
“
TO CHECK TO ADJUST
DISENGAGE BOTH CLUTCHES. E:;::%H SLiDE REFINE (1) AND (2) ABOVE.
TRIP FUNCTION CLUTCH BY
PIVOTING MAIN TRIP LEVER
COUNTERCLOCKWISE
HOLD RESET BAIL
TRIP LEVER UP AGAINST RESET RESET BAIL—=
BAIL. RESET
REQUIREMENT ,_Ef}ik g‘:;ﬁ,lg"’
© MIN. 18 0ZS.---MAX. 24 OZS.

TO PULL SPRING TO INSTALLED
LENGTH.

RESET BAIL
TRIP LEVER

Figure 5-66. Typing Reperforator, Remote Control Or Automatic
Non-Interfering Letters Tape Feed-Out Mechanism
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e. MULTIPLE REPERFORATOR BASE

NOTE: THIS ADJUSTMENT
SHOULD BE MADE FOR
EACH TYPING REPERFORA-
TOR UNIT,

TIMING BELT

REQUIREMENT
SLIGHT PRESSURE AT CENTER
(RIGHT SIDE VIEW) OF SPAN (8 11 OZS.) SHOULD
DEFLECT BELT:

MIN. 3/32 INCH---MAX. 5/32 INCH.—
CAUTION: BELT SHOULD NOT BE
TIGHT.

TO ADJUST
WITH TWO ANCHOR BRACKET SCREWS
AND THREE MOUNTING SCREWS
LOOSENED, POSITION TYPING REPER-
FORATOR UNIT. TIGHTEN THREE
MOUNTING SCREWS. PRESS ANCHOR
BRACKET AGAINST BASE PLATE AND
TIGHTEN SCREW HOLDING BRACKET
TO REPERFORATOR. TIGHTEN SCREW
HOLDING BRACKET TO BASE.

MOUNTING SCREWS

TYPING
REPERFORATOR

/ UNIT
l ANCHOR BRACKET

SCREWS

(TOP VIEW)

Figure 5-67. Multiple Reperforator Base, Drive Mechanism
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TAPE ROLL
TAPE
TAPE CORE
TAPE OUT LEVER SPRING
REQUIREMENT
TAPE OUT LEVER CAPABLE '
OF PUSHING SWITCH LEVER ..
— AWAY FROM SWITCH ACTUATOR N _
BUT INCAPABLE OF LIFTING " .
WOODEN TAPE CORE WITH 9 /
DEPLETED CARDBOARD TAPE
ROLL OUT OF SLOTS IN TAPE
CONTAINER.
TAPE CONTAINER TAPE OUT
LEVER SPRING
LEVER

SWITCH ASSEMBLY

SWITCH
LEVER

MOUNTING SCREWS

TAPE OUT SWITCH ASSEMBLY

REQUIREMENT
SWITCH OPERATE WHEN
DIAMETER OF TAPE ROLL:

MIN. 2-3/8---MAX. 2-3/4 IN,

(CHECK WITH TEST LAMP.)

TO ADJUST
WITH TWO MOUNTING SCREWS
LOOSENED, POSITION SWITCH
ASSEMBLY ON TAPE CONTAINER.

Figure 5-68. Multiple Reperforator Base, Low Tape Switch

TAPE OUT

[~
AN swncn ACTUATOR
‘

Fig. 5-68
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Fig. 5-69 275B

A)
MOTOR ADJUSTING STUD

REQUIREMENT
BARELY PERCEPTIBLE BACKLASH
BETWEEN DRIVE GEAR AND
DRIVEN GEAR AT POINT WHERE
BACKLASH IS LEAST.

TO ADJUST
WITH LOCK NUT LOOSENED,
POSITION ADJUSTING STUD.
TIGHTEN NUT WHILE HOLDING
STUD IN POSITION.

CLAMP SCREWS (2)

OILER OILER

MOTOR SHAFT

DRIVE GEAR

DRIVEN GEAR / LOCK NUT
fazasy Wacraly
= =

Figure 5-69. Multiple Reperforator Base, Motor Unit Adjusting Stud
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f. SYNCHRONOUS AND GOVERNED MOTORS,

IF THE MOTOR SHOULD BECOME BLOCKED FOR
SEVERAL SECONDS, THE THERMAL CUT-QUT
SWITCH "WILL BREAK THE CIRCUIT, SHOULD THIS
HAPPEN, ALLOW THE MOTOR TO COOL AT LEAST
S MINUTES BEFORE MANUALLY DEPRESSING THE
\ RED BUTTON. AVOID REPEATED DEPRESSION,

OILERS

MOTOR SHAFT

: \\ X SYNCHRONOUS MOTOR POSITIONING
) @l REQUIREMENT
TWO OILERS SHOULD BE UPWARD AND
APPROXIMATELY EQUIDISTANT FROM
A VERTICAL LINE THROUGH THE MOTOR

SHAFT

TO ADJUST
POSITION THE MOTOR WITH THE TWO
CLAMP SCREWS LOOSENED,

| AT I I I IR I F I T BT ETES T TT T T TTTTETT TS

GOVERNED MOTCR POSITIONING

REQUIREMENT
MOTOR SHOULD BE CENTRALLY POSITIONED IN ITS RUBBERMOUNTS SO AS TO PROVIDE AT LEAST 0.020
CLEARANCE BETWEEN THE MOTOR HOUSING AND THE CRADLE AT THE GOVERNOR END. THE CABLE
SHOULD ALSO CLEAR THE GROMMET IN THE SCREEN BY AT LEAST 0.030 INCH.

A. GOVERNOR CONTACT
ECCENTRIC BACKSTOP REQUIREMENT
THE CONTACTS SHOULD MEET
SQUARELY AND NOT OVERLAP
GOVERNOR CONTACTS i MORE THAN 0.010 INCH.
TO ADJUST
POSITION THE STATIONARY
CONTACT AND CONTACT ARM
WITH THE CLAMP SCREW AND
POST LOOSENED,
B. GOVERNOR CONTACT BACKSTOP
REQUIREMENT
CLEARANCE BET'WEEN THE
MOVABLE CONTACT ARM AND
ITS ECCENTRIC BACKSTOP.
MIN. 0.030 INCH
MAX. 0.050 INCH
TO ADJUST
ROTATE THE ECCENTRIC
BACKSTOP WITH CLAMPING
SCREW LOOSENED.

MOVABALE
CONTACT ARM

CONTACT NUT.

STATIONARY
CONTACT ARM

CONTACT
ARM CLAMP SCREW AND POST

Figure 5-70. Synchronous and Governed Motors Positioning
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Fig. 5-71 275B

(A)  GOVERNOR BRUSH SPRING TENSION
REQUIREMENT
GOVERNOR FAN REMOVED,
MIN. 4 OZs,
MAX., 6 OZS,
TO MOVE THE SPRING FLUSH WITH
BRUSH COVER.

BRUSH COVER

BRUSH

BRUSH SPRING

(B) GOVERNED MOTOR SPEED ADJUSTMENT

REQUIREMENT ---
WITH THE TARGET ILLUMINATED AND VIEWED THROUGH THE VIBRATING SHUTTERS OF A 120 VPS
TUNING FORK, THE SPOTS SHOULD APPEAR STATIONARY 'WHILE THE MOTOR IS ROTATING.

TO ADJUST ---
STOP THE MOTOR AND TURN THE ADJUSTING SCREW AS INDICATED ON THE GOVERNOR COVER,

PR—— e ]

IT IS POSSIBLE TO ADJUST THE MOTOR AT SOME MULTIPLE OF THE CORRECT SPEED. TO CHECK
FOR CORRECT SPEED WITH A MONITOR PRINTER, HAVE THE TYPE BOX CARRIAGE AT THE LEFT MAR-
GIN, INSERT A PERFORATED TAPE IN THE TRANSMITTER DISTRIBUTOR TO OPERATE THE PRINTER,
IF THE UNIT IS EQUIPPED WiTH GEARS FOR 60 SPEED CPERATION, IT SHOULD PRINT 70 CHARAC-
TERS IN 10 SECONDS: WITH 75 SPEED GEARS - 44 CHARACTERS IN 5 SECONDS: WITH 100 SPEED
GEARS - 57 CHARACTERS IN 5 SECONDS,

Figure 5-T1. Governed Motor Speed and Brush Spring Tension
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275B Fig. 5-72

g. TRANSMITTER DISTRIBUTOR (LBXD)

INSTRUCTION FOR:

(A

®

©
©)
()

(7

(G)

COVER PLATE\

TOP PLATE AND TAPE GUIDE PLATE MOUNTING SCREWS

ORIGINAL

REMOVING COVER PLATE --- LIFT LEFT END OF COVER PLATE (WHEN VIEWED FROM FRONT
OF INDIVIDUAL TRANSMITTER DISTRIBUTOR UNIT) TO DISENGAGE DETENTS. THEN SLIDE
PLATE TOWARD THE LEFT TO DISEMGAGE SPRING PLATE

REMOVING TRANSMITTER DISTRIBUTOR ASSEMBLY --- WITH HINGED FRONT PANEL OF
COVER OPEN, REMOVE COVER PLATE AND CLAMP SCREW., THEN LIFT UPWARD AND PULL
FORWARD TO DISENGAGE THE UNIT,

REMOVING TAPE DEFLECTOR - LOOSEN TWO SCREWS WHICH SECURE DEFLECTOR TO
COVER AND FILLER PLATES., REMOVE DEFLECTOR.

REMOVING FILLER PLATE - REMOVE TWO NUTS WHICH SECURE FILLER PLATE TO ITS
SUPPORT BRACKETS.

REMOVING TOP PLATE --- WITH FRONT AND REAR MOUNTING SCREWS LOOSENED, LIFT
PLATE UPWARD. REFER TO FIGURE 5-86 WHEN REPACING THE PLATE.

REMOVING TAPE GUIDE PLATE --- WITH FRONT AND REAR MOUNTING SCREWS LOOSENED,
LIFT PLATE UPWARD. REFER TO FIGURE 5-85 WHEN REPLACING THE PLATE.

REMOVING TRANSMITTER DISTRIBUTOR FROM CRADLE --- REMOVE CONNECTOR FROM
CRADLE BY REMOVING (2) MOUNTING SCREWS. (WHEN REPLACING SCREWS MAKE SURE
THAT THE HEAD OF EACH SCREW 1S ON THE OUTSIDE OF THE CRADLE). THEN REMOVE
THE (3) MOUNTING SCREWS WHICH SECURE THE CASTING TO THE CRADLE. LIFT
CASTING OFF OF CRADLE,

TOP VIEW OF MULTIPLE MOUNTING TRANSMITTER DISTRIBUTOR

|| — TAPE DEFLECTOR

TAPE GUIDE
_ / PLATE

A

S f0) START STOP
i LEVER
A
LE e
T HE TAPE LID
il RELEASE
Fa N PLUNGER
il .‘ 9:

/ Lit'_":l CLAMP SCREW

SPRING PLATE — TAPE LID -A'

(RAISED)

COVER PLATE /
DETENT

TAPE DEFLECTOR

COVER PLATE

DETENTING NUT

TAPE GUIDE PLATE

Figure 5-72. Transmitter Distributor, Removal of Transmitter Distributor From Base
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Fig. 5-73 2'75B

NOTE----REQUIREMENTS "A & B" ARE ADJUSTED AT THE FACTORY AND SHOULD NOT BE
DISTURBED UNLESS ASSOCIATED MECHANISMS HAVE BEEN REMOVED FOR SERVICING
OR THERE IS REASON TO BELIEVE THAT THE REQUIREMENTS ARE NOT MET. THE
FOLLOWING REQUIREMENTS APPLY TO BOTH THE SENSING CLUTCH AND THE DIis=-
TRIBUTOR CLUTCH,

REMOVE DEFLECTOR TO PROVIDE ACCESSIBILITY TO GEARS ETC. (TWO MOUNT-

ING SCREWS).
I(A} CLUTCH SHOE LEVER SPRING

REQUIREMENT --—WITH CLUTCH EN-

GAGED, HOLD CAM DISK TO PRE-
VENT TURNING. SPRING SCALE
PULLED AT TANGENT TO CLUTCH
MIN. 15 OZs. MAX. 20 OZs.
TO MOVE SHOE(RELEASE) LEVER IN
CONTACT WITH STOP LUG.

CLUTCH CAM
DRUM DIsK
SHOE LEVER SPRING STOP LUG

NOTE~-- IT IS NECESSARY TO REMOVE THE
CLUTCH FROM THE MAIN SHAFT
TO FACILITATE THIS CHECK

(8) CLUTCH SHOE SPRING
REQUIREMENT ----WITH CLUTCH DRUM
REMOVED, HOOK SPRING SCALE
TO PRIMARY SHOE AT A TANGENT
TO THE FRICTION SURFACE.

SECONDARY SHOE

PRIMARY SHOE MIN. 3 0ZS. —— MAX. 50Z5.
TO START PRIMARY SHOE MOVING
AWAY FROM SECONDARY SHOE AT =
SHOE SPRINC POINT OF CONTACT.

Figure 5-73. Transmitter Distributor, Clutch Mechanism
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2758 Fig. 5-74

NOTE 1---THE FOLLOWING REQUIREMENTS APPLY TO BOTH THE DISTRIBUTOR AND SENSING CAM
SLEEVES, THESE MECHANISMS SHOULD NOT BE DISTURBED UNLESS THERE IS REASON TO BELIEVE
REQUIREMENTS ARE NOT MET.

NOTE 2 --- ADJUSTMENT (A) IS TO BE MADE PRIOR TO ASSEMBLING GEAR.

(A) CAM SLEEVE END PLAY

REQUIREMENT----PLAY BETWEEN END OF CAM SLEEVE AND SPACER
SOME — TO 0.010 INCH

TO ADJUST=----WITH CLUTCH DRUM DRIVE GEAR REMOVED AND DRUM
MOUNTING SCREW LOOSENED, RELEASE CLUTCH AND POSITION
CAM SLEEVE.

L DISTRUBUTOR
CAM SLEEVE

DRUM DRIVE GEAR

DRUM MOUNTING
SCREW

DRIVE GEAR
MOUNTING SCREWS

[@ LOCK NUT

T ik GeAR

BEARING

DISTRIBUTOR
CLUTCH
DRUM

BEARING RETAINER

(C) IDLER GEAR ASSEMBLY

REQUIREMENT----THERE SHOULD BE SOME
TO 0,003 INCH CLEARANCE BETWEEN
IDLER GEAR, SENSING SHAFT GEAR, AND
DISTRIBUTOR SHAFT GEAR AT THE POINT
WHERE BACKLASH IS MINIMUM. (CLOSEST —
POINT BETWEEN ANY TWO CEARS). g

1O ADJUST----WITH ITS LOCK NUT LOOS-
ENED, POSITION THE IDLER GEAR. TIGHTEN
AND RECHECK GEAR PLAY THROUGH-OUT
ONE REVOLUTION.

A N A

BEARING
RETAINER 55’;‘3}25 DRUM DRIVE GEAR
DRUM

(B) CAM SHAFT BEARING RETAINER

REQUIREMENT----EACH BEARING SHOULD
SEAT PROPERLY IN CUT-OUT OF THE
PLATE (NO CLEARANCE BETWEEN BEAR-
ING RETAINER AND MOUNTING SUR-
FACE ON PLATE)

TO ADJUST~----ROTATE BEARING RETAINER
180 DEGREES AND POSITION THE
ASSEMBLY.

Figure 5-7T4. Transmitter Distributor, Cam Shafts
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Fig. 5-75 275B

NOTE----REQUIREMENTS APPLY TO BOTH CLUTCH TRIP MECHANISMS- TRIP LEVER

( TOP PLATE AND COVER PLATE REMOVED ) UPPER EXTENSION

" CLUTCH DIsK
TRIP LEVER RESET EXTENSION

—LOCK NUT REAR PLATE

CLUTCH TRIP ASSEMBLY
MOUNTING PLATE

TRIP ASSEMBLY
PIVOT SHAFT

r___,_,-—-HINGE BRACKET

LOWER ADJUSTING SLOT

T MAGNET BRACKET

O,
L SPRING POST
O HINGE MOUNTING SCREW
CLUTCH TRIP ASSEMBLY
MOUNTING PLATE
MAG NET BRACKET MOUNTING y TR ASEEMALY
HERETL PLATE CLAMP SCREW

MAGNET BRACKET CLAMP SCREW
MAGNET

(A) CLUTCH TRIP MAGNET ARMATURE HINGE
REQUIREMENT --- WITH ARMATURE HELD AGAINST ITS
CORE, CLEARANCE BETWEEN ARMATURE AND MAGNET
BRACKET
MIN. 0.004 INCH MAX. 0.008 INCH
TO ADJUST ~--- REMOVE ARMATURE EXTENSION SPRING.
WITH ARMATURE HINGE MOUNTING SCREW AND
SPRING POST CLAMP SCREW LOOSENED, POSITION

THE HINGE. ARMATURE BAIL

(C) ARMATURE BAIL SPRING
REQUIREMENT --- WITH UNIT
INVERTED, TRIP CLUTCH MAG NET
AND ROTATE SHAFT MANUALLY

TRIP LEVER
LOWER EXTENSION

UNTIL TRIP LEVER RESET EXTEN- (B) TRIP ASSEMBLY MOUNTING PLATES -
SION IS ON HJGH PART OF ITS REQUIREMENT=-~~WITH TRIP LEVER RESET EXTENSION
CAM. (*160455 SPRING). ON HIGH PART OF CAM, CLEARANCE BETWEEN
MIN, 3 OZS,—— MAX. 4-1/2 0Zs LATCHING SURFACE OF TRIP LEVER LOWER EXTEN-
TO START ARMATURE BAIL SION AND END OF ARMATURE BAIL. (PLAY TAKEN
MOVING. UP BY SPRING). :

MIN. 0.020 INCH  —————0 MAX,. 0.030 INCH

TO ADJUST=-==WITH (TRIP ASSEM.) MOUNTING PLATE
LOCK NUT AND PLATE CLAMP SCREW FRICTION

TIGHT, POSITION PLATE WITH SCREW DRIVER IN
LOWER ADJUSTING SLOT.

Figure 5-75. Transmitter Distributor, Clutch Trip Mechanism
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275B Fig. 5-76

NOTE---REFER TO REQUIREMENTS ON PRECEDING PAGE. (TAPE GUIDE PLATE-REMOVED)

(D) CLUTCH LATCH LEVER SPRING

REQUIREMENT --- WITH CLUTCH LATCH LEVER ON LOW
PART OF CLUTCH DISK (NOT LATCHED). SCALE

APPLIED TO BENT EAR ON LATCH LEVER (HORI-
ZONTALLY).

MIN. 1/202Z, MAX. 1-1/2 0Zs.
TO START LATCH LEVER MOVING. :

TRIP LEVER Q
RESET EXTENSION \

)
TRIP LEVER LOWER EXTENSION
f——
MAGNET BRACKET *_r‘?'m——'/ I
/,/ SH
UPPER ADJUSTING SLOT | =
MAGNET BRACKET CLAMP SCREW %

Q==
MAGNET BRACKET MOUNTING SCREW

(E) CLUTCH TRIP LEVER ( LOWER EXTENSION ) SPRING. a-"

REQUIREMENT=----WITH CLUTCH JUST
TRIPPED, HOLD ARMATURE AGAINST
CORE. (UNIT ON ITS LEFT SIDE)
MIN, 2 OZS.——MAX. 3-1/2 OZS.
TO START TRIP LEVER MOVING.

TRIP LEVER
LOWER EXTENSION

MAGNET

ARMATURE BAIL

(F)_MAGINET BRACKET

REQUIREMENT----WITH TRIP LEVER RESET EXTENSION ON HIGH PART OF CAM AND

ARMATURE AGAINST CORE, CLEARANCE BETWEEN TOP EDGE OF TRIP LEVER LOWER
EXTENSION AND ARMATURE BAIL (PLAY TAKEN UP BY SPRING).

MIN. 0.030 INCH MAX. 0.040 INCH
TO ADJUST----WITH BRACKET MOUNTING SCREW AND CLAMP SCREW FRICTION TIGHT,

PIVOT THE MAGNET BRACKET ABOUT ITS LOWER MOUNTING SCREW (INSERT SCREW
DRIVER IN UPPER ADJUSTING SLOT).

Figure 5-76. Transmitter Distributor, Clutch Trip Mechanism
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Fig. 5-77 2758

NOTE----REQUIREMENTS "A & B" APPLY TO BOTH CLUTCHES. (REMOVE TOP PLATE )
CLUTCH TRIP LEVER
UPPER EXTENSION

g& CLUTCH SHOE
N

CLUTCH DISK

(A) CLUTCH TRIP LEVER UPPER EXTENSION STOF Lt
== T IRIF LEVER UPPER EXTENSION.

REQUIREMENT ~——-
1. WITH CLUTCH IN STOP (DISENG AGED) POSITION,
TRIP LEVER UPPER EXTENSION SHOULD ENG AGE
CLUTCH SHOE (RELEASE) LEVER BY FULL THICK -
NESS OF SHCE LEVER.
TO ADJUST----WITH CLAMPING SCREW LOOSENED,
POSITION CLUTCH TRIP LEVER UPPER EXTENSICN.
rz. WITH CLUTCH ARMATURE ATTRACTED, THERE ELITEH
SHOULD BE SOME CLEARANCE BETWEEN THE
CLUTCH TRIP LEVER UPPER EXTENSION AND THE LATCH LEVER
CLUTCH DISK STOP LUG WHEN THE SHAFT IS
ROTATED TO MAKE THIS CLEARANCE A
MINIMUM.
TO ADJUST----REFINE REQUIREMENT 1. SO THAT
CLUTCH TRIP LEVER UPPER EXTENSION IS UNDER
OR OVER FLUSH WITH CLUTCH SHOE LEVER BY
NOT MORE THAN 0.015 INCH, IF NECESSARY.

CLUTCH TRIP LEVER
ﬂ/L \
J

RESET EXTENSION
STOP LUG

CLUTCH SHOE LEVER

CLUTCH TRIP LEVER

CLUTCH TRIP LEVER

UPPER EXTENSION 7 LOWER EXTENSION
STOP LUG \Kj
CLUTCH SHOE LEVER
CLUTCH DISK 1
(8) CLUTCH SHOE LEVER (ALSO SEE FIGURE ABOVE)

REQUIREMENT -~-~ CLEARANCE AS SHOWN SHOULD BE 0.055 INCH 70 )
————— 0.085 INCH GREATER WITH CLUTCH ENGAGED THAN WITH CLUTCH J
FULLY DISENGAGED,
NOTE --- WITH CLUTCH DISENGAGED (FULLY RELEASED) CLUTCH TRIP LEVER UPPER CLUTCH
EXTENSION SHOULD ENGAGE CLUTCH SHOE LEVER AND CLUTCH DISK SHOULD BE DRUM

ROTATED MANUALLY TO ENGAGE LATCH IN ITS DETENT.
TO ADJUST --- WITH CLUTCH DISK CLAMPING SCREWS LOOSENED, PLACE WRENCH

OVER ADJUSTING LUG AND POSITION ADJUSTING DISK.
CAUTION --- MAKE SURE THAT DRUM DOES NOT DRAG ON SHOES. REMOVE DRUM MOUNTING SCREW, DIs-

ENGAGE CLUTCH AND ROTATE DRUM IN ITS NORMAL DIRECTION. IF DRUM DRAGS, REFINE ADJUSTMENT,
Figure 5-77. Transmitter Distributor, Clutch Trip Mechanism
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275B Fig. 5-78

NOTE----REMOVE OIL RESERVOIR AND DISTRIBUTOR BLOCK ASSEMBLY TO FACILITATE ADJUSTMENT.

(A) CAM FOLLOWER GUIDE

REQUIREMENT -~

1. CENTER CAM FOLLOWER LEVER SHOULD ENGAGE
CAM BY FULL THICKNESS OF THE FOLLOWER
WHEN MOVED FROM SIDE TO SIDE IN ITS GUIDE
SLOT.

2. IN SIMILAR MANNER, THE OTHER FOLLOWERS
SHOULD ENGAGE CAM BY AT LEAST 75% OF
FOLLOWER THICKNESS.

3. ALL FOLLOWERS SHOULD MOVE FREELY IN THER
GUIDE SLOTS.

TO ADJUST----POSITION CAM FOLLOWER GUIDE WITH GUIDE MOUNTING SCREW

ITS MOUNTING SCREWS LOOSENED.

DISTRIBUTOR CAM SLEEVE

CAM FOLLOWER LEVER T -

CAM FOLLOWER LEVER GUIDE

(8) CAM FOLLOWER LEVER SPRING
REQUIREMENT----WITH CAM FOLLOWER
LEVER ON HIGH PART OF ITS CAM AND
SPRING SCALE HOOKED JUST BELOW SLID-
-y ING SURFACE OF LEVER, PULL HORIZON-
TALLY
MIN. 1/2 OZ, —— MAX. 1-1/2 OZS.
TO START EACH LEVER MOVING.

GUIDE MOUNTING SCREW

Figure 5-78. Transmitter Distributor, Distributor Cam Follower Guide
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Fig. 5-79 275B

(A) INITIAL ADJUSTMENT WITH DISTRIBUTOR BLOCK REMOVED
POSITION EACH CONTACT SCREW SO THAT ITS CONTACT SURFACE IS APPROXIMATELY

1/32 INCH FROM EDGE OF BLOCK.
/ d ' (B) DISTRIBUTOR ROCKER SPRING (PRELIMINARY)—

DISTRIBUTOR BLOCK REMOVED AND INITIAL

ADJUSTMENT (A) COMPLETED

REQUIREMENT === WITH COMPRESSION
DISTRIBUTOR BLOCK SPRING REMOVED, HOLD DISTRIBUTOR
BLOCK HORIZONTAL. PUSH SPRING
GUARD (SEE NOTE 1). SCALE DOWNWARD (VERTICALLY).

FACTORY ADJUSTMENT MIN. 30ZS, ——— MAX. 4 OZS.

TO SEPARATE THE CONTACTS.

CONTACT SCREW

ROCKER SPRING

CONTACT ER
COMPRESSION SPRING ROcK

DISTRIBUTOR CAM SLEEVE

CAM FOLLOWER LEVER

CAM FOLLOWER LEVER GUIDE

1% CAM FOLLOWER LEVER SPRING

(C) DISTRIBUTOR ROCKER COMPRESSION SPRINGS

REQUIREMENT=--~-WITH COMPRESSION
SPRINGS INSTALLED, APPLY SPRING
SCALE AT LOWER END OF ROCKER
AND PUSH DOWNWARD (VERTICALLY)

(D) DISTRIBUTOR CONTACT ASSEMBLY MIN. 6-1/2 OZS. — MAX. 9-1/2 OZS.

REQUIREMENT----ROCKERS SHOULD TO SEPARATE THE CONTACTS
FULLY ENGAGE INSULATED PORTION
OF THEIR RESPECTIVE CAM FOLLOWER
LEVERS. — .
TO ADJUST---=WITH DISTRIBUTOR BLOCK NO[T,ECL _Pﬁgvfo(fbiﬁk&'?;fa?ﬁfsfﬂo
MOUNTING SCREWS LOOSENED, POSI- ROICKERS AND GUARD.
TION THE ASSEMBLY.
(E) DISTRIBUTOR CONTACT GAP  (SEE NOTE 2.)

REQUIREMENT----TRIP CLUTCH MANUALLY TO ROTATE SHAFT. WITH A CAM FOLLOWER
LEVER ON HIGH PART OF ITS CAM, CONTACT GAP SHOULD BE (CHECK ALL CONTACTS)
MIN. 0.020 INCH MAX. 0.030 INCH

TO ADJUST----ROTATE CONTACT SCREW TOWARD RIGHT OR LEFT.

DISTRIBUTOR BLOCK MOUNTING SCREWS

NOTE 2.--REFINE SIGNAL PULSE ADJUSTMENT WITH A DISTORTION TESTS SET SUCH AS THE
"DXD" SHOULD CLOSER ADJUSTMENT BE REQUIRED .

Figure 5-79, Transmitter Distributor, Distributor Contact Assembly
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FEED LEVER

foa.}

275B Fig. 5-80

(A) FEED LEVER SET COLLAR
REQUIREMENT --- CLEARANCE BETWEEN FEED LEVER AND COLLARS
WHEN FEED LEVER IS FREE IN ITS SLOT.
SOME TO 0.015 INCH
TO ADJUST --- WITH SET SCREW ON BOTH COLLARS LOOSENED,
POSITION THE FEED LEVER. CHECK FOR BINDS BETWEEN FEED
LEVER AND COLLARS AND BETWEEN FEED LEVER AND GUIDE.

NOTE----AFTER SET SCREWS HAVE BEEN TIGHTENED, RECHECK AD-
JUSTMENT FOR BINDS BETWEEN FEED LEVER AND COLLARS AND BE-
TWEEN FEED LEVER AND GUIDE.

S

S
(C) FEED LEVER SPRING %
REQUIREMENT----WITH SENSING <
CLUTCH IN STOP POSITION, §
PLACE SPRING SCALE AS ‘?\
SHOWN |
MIN. 10 OZs. s /1
MAX, 17 OZS.

=\ YRR RS @

SET COLLAR
GUIDE
FEED WHEEL
FEED PAWL
E——
oy
DETENT LEVER

SN —3

TO MOVE FEED LEVER AWAY
FROM CAM SURFACE.

SET
COLLAR

(B) FEED RATCHET DETENT SPRING

REQUIREMENT---WITH SPRING SCALE APPLIED AS SHOWN AND FEED PAWL HELD AWAY

MIN. 7 OZs. MAX. 13 OZ5s.
TO START DETENT ROLLER MOVING AWAY FROM RATCHET.

Figure 5-80. Transmitter Distributor, Feed Pawl
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Fig. 5-81 275B

INSTRUCTION FOR REMOVING STORING SWITCH ASSEMBLY:

WITH THE UNIT INVERTED REMOVE THE TWO SCREWS WHICH MOUNT THE CABLE CONNECTORS
TO THE BASE, REMOVE THE TWO MOUNTING SCREWS THAT SECURE THE STORING CONTACT
ASSEMBLY TO THE MAIN CASTING AND LIFT THE SWITCH UPWARDS, EXCERCISE CARE IN
HANDLING TO PREVENT DAMAGE TO SLIDES OR MATING PARTS.

THE FOLLOWING FIVE ADJUSTMENTS ARE PRELIMINARY.

— (A) BACKSTOP (NORMALLY CLOSED CONTACTS)

REQUIREMENT---FIVE CONTACT LEAVES (f1 IN FIGURE) SHOULD BE PARALLEL TO THE MOUNTING
PLATE AND IN LINE WITH EACH OTHER. G AGE BY EYE.

TO ADJUST---BEND THE BACKSTOP TO MEET THE REQUIREMENT.

Thoag mogltop o om
1 1 1]

(B) CONTACT SPRING (NORMALLY CLOSED
AG AINST BACKSTOP)
REQUIREMENT---WITH SWINGER HELD AWAY
FROM NORMALLY CLOSED CONTACT, APPLY

SPRING SCALE PERPENDICULAR TO LEAF AT !
CONTACT POINT. R
MIN. 2 OZ5. MAX. 6 0z, =
TO MOVE STATIONARY LEAF FROM ITS i P
BACKSTOP. L
TO ADJUST---BEND STATIONARY LEAF TO MEET
REQUIREMENT. SEE NOTE 2. HOLD AWAY
GRAM SCALE
(C) CONTACT SWINGER (NORMALLY CLOSED (D) CONTACT GAP (NORMALLY OPEN CONTACTS)
CONTACTS) REQUIREMENT---WHEN REMOVED FROM THE
REQUIREMENT---WITH GRAM SCALE APPLIED UNIT, THE G AP BETWEEN CONTACTS ON
TO END OF CONTACT SWINGER SWINGER (¥2) AND LEAF (#3) SHOULD BE
MIN. 30 GRAMS ———— MAX. 40 GRAMS 'MIN. 0.015 INCH MAX. 0.020 INCH
TO OPEN CONTACTS TO ADJUST---BEND NORMALLY OPEN CONTACT
TO ADJUST---BEND SWINGER TO MEET RE- BACKSTOP TO MEET REQUIREMENT.
QUIREMENT.

(E) CONTACT SPRING (NORMALLY OPEN AG AINST BACKSTOP)
REQUIREMENT=-~-WITH GRAM SCALE APPLIED TO END OF NORMAL-
LY OPEN CONTACT LEAF (#3).

MIN. 30 GRAMS MAX. 40 GRAMS
bl 3 TO MOVE LEAF AWAY FROM BACKSTOP,
SWINGE2—_| TO ADJUST---BEND CONTACT LEAF TO MEET REQUIREMENT.
— SEE NOTE 2.
2
@ NOTE 1 -- USE A 172060 ADJUSTING TOOL TO BEND THE

CONTACTS. FOR EACH ADJUSTMENT START WITH THE CON-
TACT PILE-UP FARTHEST FROM THE HANDLE OF THE BENDING
TOOL TO AVOID DISTURBING COMPLETED ADJUSTMENTS.

NOTE 2---TO INCREASE TENSION OF THE LEAF AG AINST (TS BACKSTOP, BEND BACK STOP AWAY FROM

THE LEAF, THEN FORM THE LEAF TO INCREASE THE TENSION. REPOSITION BACKSTOP TO MEET REQUIRE-
MENT OF B OR E. RECHECK A, C, AND D.

Figure 5-81. Transmitter Distributor, Storing Switch Assembly
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275B Fig. 5-82

INSTRUCTIONS FOR REPLACING & POSITIONING STORING SWMTCH ASSEMBLY

PLACE SWITCH ASSEMBLY
ON LOWER SURFACE OF MAIN CASTING EXERCISING CARE IN SEATING SLIDE LEVERS

AGAINST PUSHER 'LEVERS AND LATCH LEVERS IN APPROPRIATE SLOT OF SLIDE LEVER GUIDE.

(A) STORING SWITCH ASSEMBLY

REQUIREMENT=----WITH TOP PLATE IN PLACE, SELECT A LETTERS, BLANK, LETTERS
COMBINATION AND OBSERVE LATCH AND PUSHER LEVER ACTION. STORING
SWITCH SHOULD ALIGN WITH LATCH LEVER SO THAT LATCH LEVERS AND SLIDES
FUNCTION WITHOUT BINDING.

TO ADJUST----WITH SWITCH ASSEMBLY MOUNTING SCREWS LOOSENED, POSITION THE
ASSEMBLY TO ALIGN LEVERS, RECHECK WHEN SCREWS ARE TIGHTENED.

NOTE=----A MINOR ADJUSTMENT OF THE SENSING PIN AND PUSHER LEVER GUIDE
MAY BE NECESSARY,

PUSHER LEVER

. STORING SWITCH
MOUNTING SCREW
PUSHER STRIPPER BAIL

PIVOT SCREW

LATCH STRIPPER BAIL

N
2 J
r-
/i
-
——— -
RS .
W LIDE LEVER
EE—) SPRING
| O
IE"‘l A
| S,
U
5

\TRANSFER CONTACTS

Figure 5-82, Transmitter Distributor, Storing Switch Assembly
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Fig. 5-83

275B

SEE FIGURE 5-82 FOR INSTRUCTIONS IN REPLACING STORAGE SWITCH ASSEMBLY

CONTACT ASSEMBLY BRACKET

/SLIDES

ALLEN SOCKETS

)

MOUNTING BAR
LOCK NUTS

©

I

-

BRACKET MOUNTING

SLIDE LEVER (FINAL EXCEPT WHERE TEST SET IS

SCREW

@ @

MOUNTING BARS

AV AILABLE}
REQUIREMENT=---WITH THE STORING SWITCH

ASSEMBLIES INSTALLED IN THE UNIT AND
THE SLIDES SELECTED AND LATCHED, THERE
SHOULD BE

MIN, 0.005 INCH=—— MAX, 0.020 INCH
BETWEEN ALL SENSING SLIDES AND CON-
TACT SWINGERS.

TO ADJUST---LOOSEN MOUNTING BAR LOCK

BRACKET PIVOT
SCREW

CONTACT ASSEMBLY

BRACKETS
SENSING TAC vl
N N T
£ a48 MARKING

I'a =

O K

:D -
© — = |o
&, —— [/ [
-—ul: “““

O
O

NUTS AND BRACKET MOUNTING SCREWS TO
FRICTION TIGHT. INSERT AN ALLEN WRENCH
IN THE END OF THE CONTACT ASSEMBLY
MOUNTING BAR AND POSITION THE CON=
TACT ASSEMBLY BY ROTATING THE BAR

AND PIVOTING THE CONTACT ASSEMBLY
BRACKET. CHECK AT ALL SWINGERS.

SLIDE LEVER SP

REQUIREMENT---WITH THE SLIDE LEVERS IN
THEIR UPPERMOST POSITION (BLANK SE-
LECTED, LATCHES STRIPPED) HOOK A
SPRING SCALE IN THE SPRING LOOP. IT
SHOULD REQUIRE
MIN. é OUNCES MAX, 9 OUNCES
TO PULL SPRING TO INSTALLED LENGTH,

Figure 5-83. Transmitter Distributor, Storing Switch Assembly
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(A) IARE LID
REQUIREMENTS---~(REMOVE TOP & TAPE GUIDE PLATES; LUBRICATE
PRIOR TO ADJUSTMENT).
(1) PRELIMINARY:

2

MENT #1,
SEE SPRING REQUIREMENTS

WITH TAPE LID HELD AGAINST NOTCH IN TAPE GUIDE PLATE
A FEED WHEEL GROOVE IN TAPE LID SHOULD ALIGN WITH

Fig. 5-84

SLOT IN PLATE.
HOLE IN TAPE LID FOR TAPE~-OUT PIN SHOULD ALIGN
WITH HOLE IN PLATE. (GAUGE BY EYE)

|

I'g}

CLEARANCE BETWEEN PIVOT SHOULDER AND TAPE LID
SOME —————— TO 0.010 INCH MAX.
TO ADJUST---=-WITH TAPE LID BRACKET MOUNTING NUTS (2)
LOOSENED (INSERT TIP OF #156743 GAUGE THROUGH
SLOT AND INTO GROOVE OF LID), POSITION TAPE LID
BRACKET — RE-TIGHTEN NUTS.

TAPE LID FRONT BEARING SURFACE (A) SHOULD TOUCH TAP

E
GUIDE PLATE,. CLEARANCE (B) MEASURED AT FIN OF TAPE-LID
WHICH 1S IN LINE WITH REAR TAPE GUIDE (SEE NOTE 2)

MIN, 0.010 INCH ———————— MAX. 0,018 INCH.

NOTE 1 -- WHEN BOTH PLATES ARE ASSEMBLED ON UNIT, LEFT
EDGE OF LID MAY TOUCH TOP PLATE AND SOME CHANGE IN
THIS CLEARANCE MAY BE EXPECTED.
TO ADJUST -~ WITH TAPE LID BEARING BRACKET MOUNTING
SCREWS FRICTION TIGHT AND TAPE LID PRESSED AGAINST TAPE
GUIDE PLATE, POSITION BEARING BRACKET. RECHECK REQUIRE-

[
(A)

#156743
GAUGE

/
(B) RELEASE PLUNGER

TAPE LID BRACKET

TAPE LID BEARING BRACKET

MOUNTING NUTS

MOUNTING SCREWS

LATCH POST

_H]
|

TAPE GUIDE MOUNTING NUTS

(3) RELEASE PLUNGER SHOULD HAVE SOME END PLAY WHEN LID IS

ORIGINAL

LATCHED AGAINST TAPE GUIDE PLATE.
TO ADJUST----WITH ECCENTRIC MOUNTING POST LOCK NUT
FRICTION TIGHT AND TAPE LID RAISED, ROTATE HIGH PART

OF ECCENTRIC TOWARD TAPE GUIDE PLATE. CLOSE LID AND
ROTATE ECCENTRIC TOWARD BRACKET UNTIL LATCH JUST FALLS
UNDER FLAT ON POST. RE-CHECK BY DEPRESSING PLUNGER —
WITH LID HELD DOWN, TIP OF LATCH SHOULD CLEAR POST AS

PLUNGER IS OPERATED.

Figure 5-84. Transmitter Distributor, Tape Lid Assembly

NOTE - 2 ; 0.010" —0.018"
LATCH BAIL ECCENTRIC 2nd FIN FROM REAR




Fig. 5-85 275B

5-90

#156743
GAUGE

TAPE GUIDE PLATE

©
I

(A) TAPE GUIDE
REQUIREMENTS----GAUGE MAY TOUCH BUT
NOT BIND WHEN PLACED BETWEEN GUIDES
AS SHOWN; CLEARANCE NOT TO EXCEED
0.003 INCH
TO ADJUST----WITH TAPE GUIDE MOUNT-

ey
O
U 0 ING NUTS FRICTION TIGHT, POSITION
- EACH GUIDE.

RUNNING POSITION
) LEVER TOWARD THE RIGHT)

I

!
_—
"

I

I

|

TA
e GUIDE FREE WHEELING POSITION
{LEVER TOWARD THE LEFT)
STOP POSITION | /
(LEVER CENTERED) :

TAPE GUIDE PLATE W—L . START-STOP
MOUNTING BRACKET

LEVER
(FRONT & REAR)

FEED WHEEL POST
MOUNTING NUT

TAPE GUIDE PLATE //
MOUNTING SCREWS

(FRONT & REAR)

TAPE
GUIDE
PLATE

INSTRUCTIONS FOR

REPLACING AND POSITIONING TAPE GUIDE PLATE

REQUIREMENTS —-

(1) SHOULDER OF FEED WHEEL POST SHOULD NOT INTERFERE WITH TOP PLATE OR TAPE GUIDE
PLATE MOUNTING BRACKETS.
TO ADJUST --- WITH FEED WHEEL POST MOUNTING NUT LOOSENED, ROTATE THE POST.

(2) TAPE GUIDE PLATE SHOULD REST FIRMLY AGAINST AT LEAST THREE PROJECTIONS OF
FRONT AND REAR PLATE.
TO ADJUST --- WITH TAPE-OUT DOWNSTOP IN ITS LOWERMOST POSITION AND LOCK NUT
THAT SECURES TAPE GUIDE PLATE MOUNTING BRACKET (FRONT & REAR) FRICTION TIGHT,
TRIP CLUTCH AND ROTATE SHAFT UNTIL SENSING PINS ARE IN THEIR UPPERMOST POSITION.
WITH TAPE LID RAISED AND START-STOP LEVER IN RUN POSITION, PRESS TAPE GUIDE PLATE
INTO POSITION WHILE GUIDING MOUNTING SCREWS INTO NOTCH OF FRONT AND REAR
PLATE AND PLACING SENSING PINS ADJACENT TO LEFT EDGE OF GUIDE PLATE. ALSO

PLACE TAPE-OUT PIN INTO ITS HOLE. TIGHTEN EACH BRACKET MOUNTING SCREW.
(3) OUTER EDGES OF MOUNTING BRACKETS AND OUTER EDGES OF (MOUNTING STUD) SHOULDERS
SHOULD ALIGN AND PROJECT EQUALLY ON FRONT AND REAR BRACKETS.

TO_ADJUST -~- MOVE TAPE GUIDE PLATE TOWARD THE FRONT OR REAR. TIGHTEN NUTS ONLY
AFTER TOP PLATE IS ADJUSTED.

Figure 5-85. Transmitter Distributor, Tape Guide Plate Assembly
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275B Fig. 5-86
INSTRUCTIONS FOR _
REPLACING AND POSITIONING TQOP PLATE----LOOSEN NUTS (FRICTION TIGHT) THAT SECURE

MOUNTING BRACKETS. PRESS TOP PLATE INTO POSITION WHILE GUIDING BRACKET MOUNT-
ING SCREWS INTO NOTCH OF FRONT AND REAR PLATE. MAKE SURE THAT TOP PLATE SEATS
FIRMLY AGAINST PROJECTIONS OF FRONT AND REAR PLATE (3 PROJECTION SHOULD ENGAGE)

AND TIGHT-TAPE ARM EXTENSION IS UNDER TOP PLATE.
REQUIREMENT ===~

1. MATING EDGE OF TOP PLATE SHOULD BE FLUSH TO 0.003 INCH UNDER FLUSH WITH EDGE
OF TAPE GUIDE PLATE (WITHIN AREA OF TAPE LID) WHEN PLATE ENGAGES AT LEAST 3

PROJECTIONS.

2. FEED WHEEL SLOT SHOULD ALIGN WITH SLOT IN TAPE GUIDE PLATE.
3. CLEARANCE BETWEEN PROJECTION OF TAPE LID AND TOP PLATE. (SEE NOTE 1.)
MAX.0.020 INCH. (PLAY TAKEN UP TOWARD TAPE GUIDE PLATE)

MIN. 0.010 INCH
TO ADJUST REQUIREMENT NUMBER-~--

1. POSITION TOP PLATE AND TAPE GUIDE PLATE BY MEANS OF THEIR OVERSIZED

MOUNTING HOLES. TIGHTEN MOUNTING SCREWS.

2. POSITION PLATES SO THAT FEED WHEEL ROTATES FREELY WHEN ITS DETENT AND FEED
PAWL ARE DISENGAGED. TIGHTEN NUTS THAT SECURE MOUNTING BRACKETS TO TOP
PLATE AND TAPE GUIDE PLATE, (DO NOT DISTURB REQUIREMENT 2 FIGURE

3. IF NECESSARY, LOOSEN TAPE LID BEARING BRACKET MOUNTING SCREWS AND POSITION
TAPE LID. TIGHTEN SCREWS AND RECHECK REQUIREMENT (1) AND (2) FIGURE

TOP PLATE

NOTE --FOLLOWING REQUIREMENTS
SUPPLEMENT ADJUSTMENTS ON THE
OPPOSITE PAGE. CHECK SPRING
TENSIONS AFTER BRACKET IS

POSITIONED.
o YO
(A) TAPE-OUT BAIL YIELD SPRING
REQUIREMENT=----WITH START-STOP

LEVER IN RUNING POSITION, IT
SHOULD REQUIRE

MIN. 3 0OZS. —— MAX, 5 OZS.
TO SEPARATE THE TWO BAILS.

AT RIGHT END
(FRONT &

REAR CORNER)
0.010" —= 0,018"

TAPE GUIDE PLATE
MOUNTING SCREWS
(FRONT & REAR)

(C) TAPE-QUT SENSING PIN SPRING
REQUIREMENT-~-WITH START=STOP LEVER IN RUN POSITION
MIN. 38 GRAMS MAX. 45 GRAMS.
TO MOVE PIN FLUSH WITH PLATE.
TO ADJUST --- WITH SPRING BRACKET MOUNTING SCREWS
LOOSENED POSITION THE BRACKET.
(B) TAPE-OUT EXTENSION BAIL SPRING
REQUIREMENT---WITH START-STOP LEVER
IN RUN POSITION
MIN, 1 OZ. MAX, 2-1/2 OZs.
TO START BAIL MOVING.

T

CONTROL BAIL

I
1

[ PIETRA

GRAM SCALE

TAPE GUIDE PLATE
BOTTOM VIEW

TAPE-OUT
CONTACTS

TAPE-OUT
SENSING PIN
ASSEMBLY

DOWNSTOP

START-STOP LEVER BAIL

BAIL EXTENSION

YIELD SPRING

Figure 5-86. Transmitter Distributor, Top Plate Assembly
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Fig. 5-87 275B

(A) TAPE-OUT SWITCH TAPE-OUT SWITCH
REQUIREMENTS--—~(COVER & TOP PLATE REMOVED — REMOVAL
OF TAPE GUIDE PLATE OPTIONAL.) WITH TAPE-OUT PIN
SPRING BRACKET MOUNTING SCREWS FRICTION TIGHT,
POSITION BRACKET SO THAT TAPE-OUT PIN EXTENSION
DOES NOT TOUCH SWINGER PAD.

(1) PLACE GRAM SCALE ON CENTER OF SWINGER PAD.
MIN. 8 GRAMS MAX. 15 GRAMS.
TO SEPARATE THE NORMALLY CLOSED CONTACTS.
TO ADJUST----DISCONNECT TAPE-OUT EXTENSION BAIL
SPRING AND REMOVE SWITCH ASSEMBLY.
FORM CONTACT SWINGER WITH THE #110445 SPRING
BENDER.
—(2) CLEARANCE BETWEEN NORMALLY OPEN CONTACT
MIN. 0.008 INCH MAX. 0.015 INCH
TO ADJUST----FORM UPPER CONTACT SPRING WITH #110445
BENDER. NOTE=--==IN REPLACING SWITCH ASSEMBLY,
PLACE CONTACT SWINGER OVER TAPE-OUT PIN EXTEN=-
SION AND KEEP EXTENSION BAIL SPRING HORIZONTAL.
REFER TO FIGURE

Y
4

.‘Lﬁ'

=

]

TAPE-OUT SWITCH
ASSEMBLY

Lg_s) TAPE-OUT SWITCH BRACKET (RUN POSITION)

REQUIREMENT--~-INSERT SHORT PIECE OF
TAPE UNDER TAPE LID. CLEARANCE BE-

TWEEN TAPE-OUT PIN EXTENSION AND r

UNDERSIDE OF CONTACT SWINGER PAD., CONTROL LEVER

MIN. 0.0606 INCH —— MAX. 0,012 INCH BAIL EXTENSION
TO ADJUST====~ POSITION SWITCH BRACKET

WITH ITS LOWER MOUNTING SCREW

FRICTION TIGHT.

/ TAPE-OUT

TAPE GUIDE PLATE T SENSING PIN

l\.‘ ASSEMBLY

(C) TAPE-OUT PIN
REQUIREMENTS ---

(1) WITH START-STOP LEVER FREE WHEELING POSITION,
TIP OF TAPE-OUT PIN SHOULD BE

FLUSH TO 0.010 INCH
BELOW TOP SURFACE OF TAPE GUIDE PLATE.
TAPE-OUT TO ADJUST----WITH START-STOP LEVER IN ITS FREE-

WHEELING POSITION, POSITION THE DOWNSTOP
WITH ITS LOCK NUT LOOSENED.

(2) WITH START-STOP LEVER IN ITS RUN POSITION,
THERE SHOULD BE A MINIMUM CLEARANCE OF
0.055 INCH BETWEEN TAPE-OUT PIN EXTENSION
AND THE CONTROL LEVER BAIL EXTENSION.

TO ADJUST----POSITION EXTENSION BAIL, WITH ITS
CLAMPING SCREW LOOSENED.

SENSING PIN ——y

Figure 5-87. Transmitter Distributor, Tape Out Switch Assembly
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275B Fig. 5-88

NOTE: THE FOLLOWING ADJUSTMENTS SHOULD BE PERFORMED WITH THE TAPE-OUT AND TAPE
LID SWITCH ASSEMBLY REMOVED FROM THE UNIT. SEE INSTRUCTIONS BELOW.

MOUNTING BRACKET

TAPE-QUT AND TAPE LID SWITCH
REQUIREMENT--=(BOTH SECTIONS)
1. CLEARANCE BETWEEN THE NORMALLY OPEN
CONTACTS
MIN. 0.008 INCH MAX. 0.015 INCH
TO ADJUST---FORM UPPER CONTACT LEAF WITH A
#110445 SPRING BENDER.

TAPE-OUT SWITCH ASSEMBLY

TAPE LID SWITCH ASSEMBLY

©

2. PLACE GRAM SCALE ON THE CENTER OF THE SWINGER PAD.
MIN. 8 GRAMS MAX, 15 GRAMS
TO SEPERATE THE NORMALLY CLOSED CONTACTS.
TO ADJUST---FORM THE CONTACT SWINGER WITH A #110445 SPRING BENDER.

REPLACE THE TAPE-QUT AND TAPE LID SWITCH ASSEMBLY.

1O REMOVE TAPE-QUT AND TAPE LID SWITCH ASSEMBLY: WITH THE COVER AND TOP PLATE RE-
MOVED TAKE OUT THE GUIDE POST AT THE TOP ON WHICH THE SWITCH ASSEMBLY PIVOTS.

THIS IS ACCOMPLISHED BY REMOVING THE 111342 SPRING AND PARTIALLY REMOVING THE SCREW
THAT SECURES THE POST TO THE REAR PLATE. REMOVE THE 110334 NUT WITH W ASHER #2191 FROM
THE FRONT END OF THE POST. THE POST CAN NOW BE REMOVED FAR ENOUGH TO RELEASE THE
SWITCH ASSEMBLY. REMOVE THE ADJUSTING SCREW FROM THE LOWER END OF SWITCH BRACKET.
WITHDRAW SWITCH ASSEMBLY USING CARE NOT TC DISTORT THE SWITCH MEMBERS.

1O REPLACE TAPE-OUT AND TAPE LID SWITCH ASSEMBLY REVERSE THE PROCEDURE USED IN RE=
MOVING IT. USE CARE SO AS NOT TO DISTURB THE ADJUSTMENTS.

Figure 5-88. Transmitter Distributor, Tape Out and Tape Lid Switch Assembly
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Fig. 5-89 275B

(A) START STOP SWITCH BRACKET
REQUIREMENT - -
(1) WITH START-STOP LEVER IN-RUN POSITION,
CLEARANCE BETWEEN TIP END OF START-
STOP SLIDE ARM AND BAKELITE PORTION
OF CONTACT SWINGER, (SEE NOTE).
MIN. 0.006 INCH MAX. 0.015 INCH

START-STOP AND TIGHT TAPE SLIDE ARMS
SHOULD ENGAGE BAKELITE PORTION OF
SWINGER BY FULL THICKNESS OF RE-
SPECTIVE ARM.
TO ADJUST----WITH SWITCH BRACKET MOUNT-
ING SCREWS LOOSENED, POSITION THE
BRACKET
NOTE----IF TIGHT TAPE SLIDE ARM RESTS A-
GAINST BAKELITE, HOLD THE ARM AWAY.
START-STOP SLIDE ARM

2

TIGHT-TAPE SLIDE ARM

(C) TIGHT-TAPE AND START-STOP CONTACT SPRING

REGUIREMENT---~

(1} WITH SPRING SCALE HOOKED AS SHOWN,
PULL TO RIGHT

MIN. 3 OZs. MAX. 4 OZs,

TO SEPARATE THE CONTACTS

(2) CLEARANCE BETWEEN SWITCH BACKSTOP AND
BAKELITE PORTION OF SWINGER WITH CON-

TACTS CLOSED.
MIN. 0.050 INCH MAX. 0.070 INCH
TO ADJUST----FORM THE SWINGER USING

—————— "%+
—/ k]

START-STOP ; TIGHT-TAPE SWITCH

ARM ASSEMBLY

—_—
§ |

MOUNTING
~ ﬁ SCREWS

110445 SPRING BENDER. RECHECK REQUIREMENTS "A" & " B »,

TIGHT-TAPE BAIL

(B) TIGHT TAPE SLIDE ARM (TOP PLATE REMOVED)

CLAMP SCREW ¢ |7

YIELD SPRING . | "\
() 5
@ -3 11GHT-TAPE P

INTERMEDIATE BAIL

(D) TIGHT-TAPE BAIL YIELD SPRING

REQUIREMENT----WITH TAPE LID OPEN, START-STOP
LEVER IN FREE WHEELING POSITION
MIN. 2 OZs. ' MAX. 3-1/2 OZs.
TO SEPARATE BAILS.

TIGHT-TAPE
SLIDE ARM ASSEMBLY

(E) START -STOP BAIL YIELD SPRING
REQUIREMENT---WITH START-STOP LEVER IN
RUN POSITION (TOP PLATE REMOVED)
MIN. 4 OZs. MAX. 6 OZS.
TO START BAIL MOVING.

REQUIREMENT----TIGHT TAPE CONTACTS

SHOULD OPEN WHEN TIGHT TAPE BAIL IS
RAISED

MIN.  (.045 INCH —MAX. 0.075 INCH
AWAY FROM TAPE GUIDE PLATE.

TO ADJUST----WITH START-STOP LEVER IN

RUN POSITION AND ADJUSTING SLOT
CLAMP SCREW LOOSENED, POSITION ARM
ASSEMBLY SO THAT CONTACTS ARE CLOSED
WITH A 0.045 INCH GAUGE PLACED UNDER
TIGHT TAPE BAIL, HOWEVER, CONTACTS
SHOULD OPEN WHEN A 0.075 INCH GAUGE
IS USED.

YIELD BAIL

START-STOP SLIDE ARM ASSEMBLY

Figure 5-89, Transmitter Distributor, Start-Stop, Tight Tape Switch Assembly
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275B Fig. 5-90

(C) SENSING PIN

REQUIREMENT----(TOP PLATE REPLACED) WITH
SENSING CLUTCH DISENGAGED AND (B) SENSING PIN SPRING
SENSING BAIL ECCENTRIC INDENT (MARK-
ING) TOWARD THE RIGHT, TIP OF HIGHEST RE%&&RL‘;‘&E":&%‘?";ﬁAFCTLUJS'T*]L

SENSING PIN SHOULD BE SENSING PINS ARE AT PEAK OF THEIR

FLUSH 10 0.005 INCH
BELOW TOP SURFACE OF TAPE GUIDE PLATE. g:‘l'_g“ﬁvmf‘w'" WITH PUSHER LEVERS

TO ADJUST----LOOSEN ECCENTRIC SHAFT
LOCK NUT AND POSITION THE ECCENTRIC. MIN. 2 OZS. ———— MAX, 3 OZs.
RECHECK REQUIREMENT AFTER LOCK NUT IS TO MOVE EACH PIN FLUSH WITH TOP
LSl SURFACE OF TAPE GUIDE. PLATE.

RECHECK AND REFINE [F NECESSARY

(A) SENSING BAIL SPRING (TOP PLATE REMOVED)
REQUIREMENT --- WITH TAPE LID RAISED, TRIP SENSING CLUTCH AND
MANUALLY ROTATE SHAFT UNTIL SENSING BAIL IS IN ITS UPPERMO ST
POSITION. DEPRESS SENSING PINS (MANUALLY) UNTIL THEY ARE
FREE OF SENSING BAIL.
MIN. 1/4 OZs. MAX. 20Zs.
TO START SENSING BAIL MOVING.

TOP PLATE

GUIDE
PLATE
SENSING CAM SLEEVE

ECCENTRIC
LOCK NUT
(FRONT PLATE)

SENSING

SENSING BAIL ECCENTRIC

ODE SENSING PINS
( HIGH PART UPPER RIGHT ) c

Figure 5-90. Transmitter Distributor, Sensing Pin Assembly
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Fig. 5-91 2758

(A) TAPE-OUT AND TAPE LID SWITCH BRACKET

TAPE=-OUT LID SWITCH REQUIREMENT=---WITH A PIECE OF TAPE INSERTED
BRACKET POSITION ADJUSTING SCREW UNDER TAPE LID, THE CLEARANCE BETWEEN
TAPE-OUT PIN EXTENSION AND UNDERSIDE OF
TAPE-OUT PIN TAPE-OUT SWITCH SWINGER PAD SHOULD BE

MIN. 0.006 INCH MAX. 0.012 INCH

TO ADJUST---LOOSEN THE SWITCH BRACKET POSI-
TION ADJUSTING SCREW AND ADJUST BRACKET
TO OBTAIN CLEARANCE WITH TAPE STILL UNDER
LID. TIGHTEN SCREW AND RECHECK ADJUST=-
MENT.

(8) TAPE-OUT PIN SPRING

REQUIREMENT---WITH SCALE APPLIED TO END OF
TAPE-OUT PIN, PUSH DOWN IN LINE WITH THE
PIN. IT SHOULD REQUIRE
MIN. 38 GRAMS

riy
s

MAX, 45 GRAMS

TAPE-OUT PIN 2 TO DEPRESS PIN FLUSH WITH TOP PLATE.
DOWNSTOP POST _ | TO ADJUST---LOOSEN MOUNTING SCREWS FOR
4 / : TAPE-QUT PIN SPRING BRACKET. POSITION
TAPE-OUT PIN / BRACKET, TIGHTEN SCREWS AND RECHECK TEN-
TAPE-OUT SPRING BRACKET 2ION.
PIN SPRING
TAPE-OUT SWITCH (C) TAPE-OUT AND TAPE LID PIN DOWNSTOP

REQUIREMENT-~-TAPE-OUT AND TAPE LID PINS,
WHEN DEPRESSED TO THEIR LOWEST POSITION,
% SHOULD BE FROM
MIN. FLUSH MAX. 0.005 INCH
BELOW TOP SURFACE OF TAPE GUIDE PLATE.
TO ADJUST---WITH TAPE-OUT PIN AND TAPE LID
PIN DOWNSTOP POST NUTS LOOSENED, POSI-
TION THE POSTS AS NECESSARY. TIGHTEN THE
NUTS AND RECHECK REQUIREMENT.

TOP PLATE TAPE LID PIN

(D) TAPE LID PIN SPRING

REQUIREMENT=~- WITH SCALE APPLIED TO END OF
Sy ) TAPE LID PIN, PUSH DOWN IN LINE WITH PIN.
\\&3\\ " ) TAPE -GU]DE IT SHOULD REQUIRE
N° \\0 \} \ PLATE MIN. 1-1/2 OUNCES —MAX, 3 OUNCES
\ v TO DEPRESS PIN FLUSH WITH TOP PLATE.

TAPE-QUT LID
SWITCH BRACKET

/
(E) TAPE LIDPIN
REQUIREMENT ==~

1. WITH TAPE LID UP AND NORMALLY OPEN TAPE
LID SWITCH CONTACTS CLOSED, CLEARANCE BE-
TWEEN SHOULDER ON TAPE LID PIN AND BOTTOM
SURFACE OF TAPE GUIDE PLATE SHOULD BE
MIN. 0.010 INCH

2. WITH TAPE LID CLOSED, CLEARANCE BETWEEN
TAPE LID PIN EXTENSION AND UNDERSIDE OF

TAPE LID PIN
ADJUSTING SCREW

TAPE LID PIN CONTACT SWINGER PAD SHOULD BE
DOWNSTOP POST MIN, 0.006 INCH
TO ADJUST~~-LOOSEN TAPE LID PIN ADJUSTING
TAPE LID SWITCH SCREW. OPEN OR CLOSE PRY POINTS AS RE~

QUIRED. RE-CHECK REQUIREMENTS AFTER
SCREW IS TIGHTENED.

Figure 5-91. Transmitter Distributor, Tape Out and Tape Lid Switch Assembly
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275B Fig. 5-92

(A) FEED WHEEL DETENT  (REFER TO FIGURE 5-93)
REQUIREMENT=----WITH START-STOP LEVER IN ITS
STOP POSITION, PLACE A "LETTERS" PERFORAT-
ED TAPE OVER FEED WHEEL TAKING UP PLAY

TOP PLATE

il IN FEED HOLES TOWARD THE RIGHT (VIEWED
FROM FRONT). SENSING PINS SHOULD BE
cnallag CENTRALLY LOCATED IN CODE HOLES.
= S TO ADJUST----WITH FEED WHEEL DETENT ECCEN-
/§'§g 299 TRIC MOUNTING POST AND POST LOCKING
| _~13%5:30 SCREWS FRICTION TIGHT, POSITION THE
§38 . 99 ECCENTRIC. HIGH PART OF ECCENTRIC
833 :88 SHOULD BE TOWARD THE RIGHT. HOLD
&==1883:98 = ECCENTRIC AND TIGHTEN GUIDE POST AND
TI §83 : T LOCKING SCREW. RECHECK ADJUSTMENT.
Q0 o OC
399 <90 NOTE----FEED PAWL SHOULD BE HELD AWAY
835238 ' TO-FACILITATE ADJUSTMENT..
o000 200
Q00 «a0Q0Q

-

\ o * TAPE LID RELEASE PLUNGER

"LETTERS" TAPE

TAPE GUIDE PLATE

START-STOP LEVER
DETENT BAIL

{ VIEWED FROM REAR )

(B) START-STOP LEVER DETENT SPRING
REQUIREMENT ----WITH START-STOP LEVER
IN RUN POSITION, APPLY SPRING SCALE AS
SHOWN.
MIN, 14 OZS., — MAX. 22 OZs.
TO START BAIL MOVING.

(C) TAPE LID RELEASE PLUNGER SPRING
REQUIREMENT---WITH TAPE GUIDE PLATE POSITIONED IN A HORIZONTAL PLANE AND
TAPE LID IN [TS OPEN POSITION.
MIN, 28 OZS. MAX., 48 OZS.
TO START TAPE LID BAIL MOVING.

NOTE---WITH TAPE GUIDE PLATE INSTALLED,ROTATE THE UNIT SO THAT THE TAPE GUIDE PLATE
IS IN A HORIZONTAL PLANE.

Figure 5-92. Transmitter Distributor, Feed Wheel Detent
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(A) CONTACT LEVER SLIDE

REQUIREMENT----(CHECK CLOSEST SLIDE)
WITH SENSING SHAFT ROTATED UNTIL
SENSING PINS ARE AT PEAK OF THEIR
UPWARD TRAVEL AND PUSHER LEVERS
SELECTED, TRIP LATCH LEVERS MANUAL~

LY, CLEARANCE BETWEEN LOWER SUR- TOP PLATE
FACE OF PUSHER LEVER AND TOP OF
SLIDE.
MIN. 0.005 INCH —— MAX. 0.012 INCH
TO ADJUST----LOOSEN ECCENTRIC SHAFT SENSING PIN

LOCK NUT. WITH HIGH PART OF
ECCENTRIC IN UPPER RIGHT QUADRANT,

ROTATE THE ECCENTRIC TOWARD THE
RIGHT.

TAPE GUIDE

NOTE----RECHECK STORING PLATE

SWITCH GUIDE ADJUSTMENT.

SENSING CAM

SENSING BAIL

(B) LATCH LEVER SPRING (TAPE GUIDE & TOP PLATE REPLACED)

PUSHER LEVER

LATCH LEVER

REQUIREMENT --- SELECT BLANKS COMBINATION, TRIP
CLUTCH AND ROTATE SENSING SHAFT TO STOP
POSITION UNTIL SLIDE LEVERS RETURN TO PEAK OF
THEIR UPWARD TRAVEL.

MIN. 1.0Z MAX. 3 OZS.
TO START EACH LATCH LEVER MOVING.

PUSHER

SLIDE

SLIDE ECCENTRIC

(C) PUSHER LEVER SPRING

REQUIREMENT--~-WITH UNIT ON ITS LEFT
SIDE, SELECT A LETTERS COMBINATION
AND LATCH CLUTCH. TRIP CLUTCH AND

LEVER ROTATE SHAFT UNTIL PUSHER LEVERS ARE
STRIPPED.
MIN. 1/4 OZ. —— MAX. 1-1/2 OZs,

TO START EACH PUSHER LEVER MOVING.

----TO CHECK EITHER AUXILIARY
LATCH LEVER = \3 NOTE CHECK EITHER AUXIL

PUSHER LEVER, ROTATE SHAFT UNTIL
RESPECTIVE AUXILIARY LEVER IS ON LOW
PART OF ITS CAM. '

CAUTION --- EXERCISE CARE WHEN INSERTING
SCALE BETWEEN PUSHER LEVER SPRINGS.

Figure 5-93. Transmitter Distributor, Sensing Bail Mechanism

ORIGINAL



AUXILIARY
LEVER

SENSING CAM

PUSHER LEVER ECCENTRIC
(A) PUSHER LEVER (TOP PLATE REPLACED)

LATCH STRIPPER BAIL
(B) PUSHER STRIPPER BAIL SPRING

275B Fig. 5-94

AUXILIARY LEVER

SLEEVE ASSEMBLY ——7

PUSHER
LEVER

(B) AUXILIARY LEVER SPRING
REQUIREMENT --- WITH FIRST ONE

LEVER ON LOW PART OF CAM
HOLD PUSHER LEVERS AWAY,

MIN. 1/2 OZ.—— MAX. 3 0Zs.
TO START EACH LEVER MOVING.

PUSHER LEVER

REQUIREMENT--~-WITH FIRST ONE AND THEN THE OTHER AUXILIARY LEVER ON LOW PART
OF CAM, THE AUXILIARY LEVER WITH THE LEAST CLEARANCE SHOULD CLEAR THE TIP OF
ITS PUSH LEVER BY

MIN. 0.025 INCH

MAX, 0.040 INCH

TO ADJUST----WITH PUSHER LEVER ECCENTRIC SHAFT LOCK NUT (FRONT PLATE) LOOSEN-

ED AND HIGH PART OF ECCENTRIC LOCATED TOWARD THE UPPER RIGHT, ROTATE
ECCENTRIC TOWARD THE RIGHT OR LEFT,

(TAPE GUIDE PLATE REMOVED)

——(C)_LATCH STRIPPER BAIL SPRING

REQUIREMENT=--~-WITH LATCH STRIPPER
BAIL ROLLER ON LOW PART OF ITS
CAM . TAPE GUIDE PLATE REMOVED
MIN. 2-3/4 OZS.— MAX, 6 OZS.
TO START LATCH BAIL MOVING.,

PUSHER STRIPPER BAIL

ORIGINAL

REQUIREMENT----(WITH OIL RESER-

PUSHER LEVER

VOIR REMOVED) SELECT A
"BLANK" COMBINATION AND
ROTATE SHAFT TO ITS STOP
POSITION.

MIN, 7 OZSs. — MAX, 11 OZs.
TO START BAIL ROLLER MOVING
AWAY FROM SENSING CAM
SLEEVE.

LATCH LEVER

CONTACT SLIDE

Figure 5-94. Transmitter Distributor, Auxiliary Lever Mechanism
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Fig. 5-95 275B

—(C) OIL RESERVOIR (TOP PLATE REMOVED)

REQUIREMENT---=TRIP BOTH ARMATURES AND ROTATE SHAFT UNTIL HIGH PART OF FRONT AND
REAR CAM OF EACH SLEEVE IS UNDER ITS WICK. EACH WICK SHOULD REST LIGHTLY ON
FRONT AND REAR CAM OF RESPECTIVE SLEEVE., WHEN CAM SLEEVE IS ROTATED, TEETH OF
WICK RETAINER SHOULD NOT DEFLECT BY MORE THAN 1/32 INCH (GAUGE BY EYE).

TO ADJUST----WITH RESERVOIR BRACKET MOUNTING SCREWS (4) LOOSENED, POSITION THE
ASSEMBLY,
BRACKET

MOUNTING SCREWS

SENSING CAM

DISTRIBUTCR CAM OIL RESERVOIR

(A) FEED PAWL (TOP PLATE REMOVED)

REQUIREMENT----WITH START-STOP LEVER IN ITS RUN POSITION, TRIP SENSING CLUTCH
MANUALLY AND ROTATE CAM SLEEVE UNTIL FEED LEVER ROLLER 1S ON HIGH PART
OF ITS CAM. ROTATE FEED WHEEL RATCHET UNTIL OIL HOLE IS UP. CLEARANCE
BETWEEN FEED PAWL AND RATCHET TOOTH WITH PLAY TAKEN UP BY DEPRESSING
FEED LEVER BAIL LIGHTLY AT ITS RIGHT SIDE
SOME TO 0.003 INCH

TO ADJUST----WITH FEED LEVER LOCK NUT LOOSENED, POSITION THE LEVER BY
ITS ADJUSTING SLOT.

FEED PAWL
FEED WHEEL RATCHET
ADJUSTING SLOT DETENT LEVER
LOCK NUT ~(0) AV AR
W
P DETENT
| ECCENTRIC
=
=
—
Py
SENSING CAM SLEEVE =
=
FEED LEVER O
FEED LEVER BAIL POST
CLAMP
DETENT LEVER = SCREW
CENTER PLATE - J
GUIDE POST ( §
(B) FEED PAWL SPRING b

REQUIREMENT--—-WITH SENSING CAM
SLEEVE IN STOP P
APPLY SPRING SCALE AS SHOWN. OSITION,

MIN. 1/4 OZ
TO START FEED PAWL MOVING. MAX. 1-1/2 0zs.

Figure 5-95. Transmitter Distributor, Feed Pawl Mechanism
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275B Fig. 5-96

TAPE DEFLECTOR

NOTE---DEFLECTOR IS HINGED TO SWING IN EITHER OF TWO POSITIONS.
1. OPERATING POSITION = (LEFT SIDE) =-- DEFLECTS TAPE BACK TO OPERATOR.

2. NON-OPERATING POSITION = (RIGHT SIDE) -~- TAPE ALLOWED TO FOLLOW NATURAL PATH TO
REAR OF UNIT,

— A. DEFLECTOR BRACKET

REQUIREMENT === WITH DEFLECTOR IN ITS OPERATING POSITION, TANG OF DEFLECTOR
SHOULD BE CENTRALLY LOCATED IN HOLE OF TOP PLATE

TO ADJUST === WITH BRACKET MOUNTING SCREWS LOOSENED, POSITION THE BRACKET.

TOP PLATE TAPE DEFLECTOR ‘ FILLER
PLATE

DEFLECTOR BRACKET
MOUNTING SCREWS
8. DEFLECTOR SPRING -
REQUIREMENT --- WITH DEFLECTOR IN ITS OPERATING POSITION, HOOK SPRING SCALE UNDER
NARROW SECTION.
MIN. 1-1/2 0ZS. — MAX. 4 OZs.

TO ADJUST === WITH SCREW THAT ANCHORS SPRING TO FILLER PLATE LOOSENED, POSITION
SPRING IN ITS ELONGATED MOUNTING SLOT. IF NECESSARY, FORM THE SPRING.

Figure 5-96. Transmitter Distributor, Tape Deflector

ORIGINAL 5-101



Fig. 5-97 2758

h. MULTIPLE TRANSMITTER DISTRIBUTOR BASE ADJUSTING
STUD "_"

LOCK NUTS

00000 o

INTERMEDIATE -

GEAR '_ e q

COUNTER
SHAFT
DRIVING
GEAR

DRIVEN

GEAR
\

=

(AYMOTOR PINION
REQUIREMENT --- PINION AND INTERMEDIATE GEAR
SHOULD HAVE A BARELY PERCEPTIBLE AMOUNT
OF BACKLASH AT POINT OF MINIMUM CLEARANCE
(CHECK FOR ONE REVOLUTION OF INTERMEDIATE GEAR),
TO ADJUST =-- WITH ITS LOCK NUTS LOOSENED,
POSITICN THE ADJUSTING STUD UP OR DOWN.

Figure 5-97. Multiple Transmitter Distributor Base, Motor Pinion
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275B Fig. 5-98

NOTE --- FOR ADJUSTMENT OF BACKLASH BETWEEN MOTOR PINION AND INTERMEDIATE
DRIVEN GEAR AND ADJUSTMENT OF THE COUNTERSHAFT, SEE FIGURE 5-97.

(A) TRANSMITTER DISTRIBUTOR POSITIONING
REQUIREMENT =--- THERE SHOULD BE ONLY A PERCEPTIBLE AMOUNT OF BACKLASH
BETWEEN TEETH OF COUNTER SHAFT DRIVING GEAR AND MAIN SHAFT DRIVEN GEAR
AT POINT WHERE BACKLASH IS LEAST. CHECK FOR ALL THREE TRANSMITTER
DISTRIBUTOR POSITIONS.
TO ADJUST --~POSITION LOCATING PLATE WITH ITS MOUNTING SCREWS LOOSENED,

MOTOR PINION

c} NW'NW\’\J—"’I
COUNTER SHAFT
%]
<)
\ [ = ot e sl
l L
MAIN SHAFT | ' fﬂ
DRIVEN GEAR | 1 g
I l 4
‘ i éJ
'—— —— e — o — — o —
g T
TRANSMITTER | :
~——— DISTRIBUTOR | |
UNIT | ,
| I
| 1

\ LOCATING PLATE

Figure 5-98. Multiple Transmitter Base, Transmitter Distributor Positioning
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Fig. 5-99 275B

(A) FILLER PLATE ASSEMBLY
REQUIREMENT --- TOP SURFACE OF FILLER PLATE SHOULD ALIGN WITH TOP SURFACE OF
BOTH THE TOP PLATE AND THE TAPE GUIDE PLATE. THE COMMON EDGES SHOULD
BEAR AGAINST EACH OTHER. )
(1) LAY A STRAIGHTEDGE ACROSS THE TOP PLATES AND FILLER PLATES AT A DISTANCE
OF 1/4" FROM COVER PLATE, MEASURE GAP BETWEEN EACH PLATE AND STRAIGHT-
EDGE, AT A DISTANCE OF 1/8 INCH ON EACH SIDE OF EDGE BETWEEN TOP PLATE
AND FILLER PLATE FOR ALL (5) SUCH EDGES
FLUSH TO 0.01C INCH

(2) LAY A STRAIGHTEDGE ACROSS THE TAPE GUIDE PLATES AND FILLER PLATES AT A
DISTANCE OF 1/8 INCH FROM THE LOWER EDGE OF THE TAPE GUIDE PLATES,
MEASURE GAP BETWEEN THE STRAIGHTEDGE AND THE TAPE GUIDE PLATE AT A
DISTANCE OF 1/8 INCH ON EACH SIDE OF THE EDGE BETWEEN TAPE GUIDE
PLATES AND FILLER PLATES AT ALL (5) SUCH EDGES
FLUSH TO .010 INCH

NOTE
WHEN LESS THAN THREE TRANSMITTER DISTRIBUTOR UNITS
ARE USED ON THE BASE, THE UNUSED COMPARTMENTS
CONTAIN A DUMMY UNIT., POSITION THE TOP PLATE AND
COVER PLATE IN A MANNER SIMILAR TO REQUIREMENT B,

() COVER PLATE

REQUIREMENTS ---

(1) WITH (THREE) UNITS IN THEIR OPERATING POSITION ON THE BASE, COVER PLATES SHOULD ALIGN
HORIZONTALLY AND MATING EDGE OF COVER AND RESPECTIVE TOP PLATE SHOULD BE FLUSH,

TO ADJUST --- WITH DETENTING NUTS LOOSENED, POSITION THE COVER.

(2) EDGE OF COVER PLATE OPPOSITE DRIVING GEAR SHOULD ALIGN WITH EDGE OF TOP PLATE,

TO ADJUST --- WITH COVER PLATE DETENT MOUNTING NUTS (2) AND SPRING PLATE MOUNTING NUTS
(2) FRICTION TIGHT, POSITION COVER PLATE,

Figure 5-99. Multiple Transmitter Distributor Base, Cover Plate and Filler Plate
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275B Fig. 5-100

i._TAPE WINDER

RELEASE ARM
SPRING

— (B) CLUTCH RELEASE ARM SPRING TENSION
REQUIREMENT
WITH.THE CLUTCH RELEASE LATCH

I e LUG ENGAGED WITH THE CLUTCH
[l RELEASE ARM LUG

MIN, 12 OZs,
MAX, 15 OZS.
TO START TAPE ARM MOVING,

—
TAPE ARM

(A) TAPE ARM
REQUIREMENT
TAPE ARM(S) SHOULD FALL FREELY WHEN ALLOWED
TO DROP,
TO ADJUST
BEND ARM(S) TO RELIEVE INTERFERENCES,

ECCENTRIC

TAPE ARM

C) CLUTCH RELEASE LATCH SPRING

TENSION
REQUIREMENT
WITH TAPE ARM IN ITS LOWERMOST

OR UPPERMOST POSITION
MIN, 2 OZs,

MAX, 4 OZS.

TO START LATCH MOVING.

LATCH SPRING

(D) CLUTCH ENGAGE-DISENGAGE

REQUIREMENT
(1) WITH MOTOR RUNNING AND END OF CLUTCH RELEASE ARM RESTING ON TOP OF CLUTCH

RELEASE LATCH LUG, TAPE REEL SHOULD NOT ROTATE,
(2) WITH MOTOR RUNNING AND CLUTCH RELEASE ARM UNDER CLUTCH RELEASE LATCH LUG,
TAPE REEL SHOULD ROTATE.

TO ADJUST
WITH TAPE REEL IN PLACE AND MOTOR RUNNING, PLACE AN OBJECT THROUGH THE HOLE IN

THE WINDER SIDE FRAME AND UNDER THE TAPE ARM SO THAT CLUTCH RELEASE ARM RESTS ON
CLUTCH RELEASE LATCH LUG. ROTATE ECCENTRIC WITH LOCK NUTS LOOSENED UNTIL TAPE
REEL JUST CEASES TO ROTATE, CHECK REQUIREMENTS,

Figure 5-100. Tape Winder, Clutch Mechanism
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Fig. 5-101 275B

FULL TAPE REEL ALARM SPRING TENSION
REQUIREMENT

MIN., 5 OZS.

MAX, 7 OZS.
TO CAUSE ALARM CONTACT TO CLOSE

TAPE REEL

SET SCREW

Z1% ALARM SWITCH
= 7 ’

‘ e ____i.. - }
AEETEETEEETTSEETTTETEEETTEETIEE ST TR

T

TAPE ALARM

ARM
ALARM SPRING

/ FULL TAPE REEL ALARM

) REQUIREMENT
WITH ARMS POSITIONED SO THERE IS APPROXIMATELY 3/8 INCH BETWEEN PORTION

OF ARM THAT RESTS ON TAPE AND EDGE OF REEL, ADJUSTING SCREW SHOULD
JUST CLOSE CONTACTS OF ALARM SWITCH.

TO ADJUST
POSITION ADJUSTING SCREW WITH ITS LOCK NUT LOOSENED.

(2) REQUIREMENT
WITH AN EMPTY REEL, THE SET SCREW SHOULD HOLD THE SWINGER AWAY FROM

THE CONTACT WITH A MINIMUM CONTACT GAP OF .020 INCHES.
TO ADJUST
REFINE ADJUSTMENT 1.

NOTE
THE CONTACT CLOSURE POINT CAN BE MODIFIED TO PROVIDE EITHER AN EARLIER
OR LATER TAPE REEL ALARM INDICATION,

FULL TAPE REE NTACT PRES
REQUIREMENT |

WITH ADJUSTING SCREW HELD AWAY FROM SET SCREW
CONTACT SWINGER ﬁ
MIN, 1 OZ.

MAX, 3 0OZs, &

TO SEPARATE CONTACTS.

ALARM CONTACTS

Figure 5-101. Tape Winder, Chad Depressor and Motor Pinion
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275B Fig. 5-102

CHAD DEPRESSOR

CHAD DEPRESSOR SPRING TENSION
REQUIREMENT
MIN, 7 OZs,
MAX, 9 OZsS,
TO PULL THE DEPRESSCR AWAY FROM ITS
BACKSTOP,

DEPRESSOR SPRING

—— MOTOR PINION

REQUIREMENT
THERE SHOULD BE ONLY A BARELY PERCEPTIBLE AMOUNT OF BACKLASH
BETWEEN THE MOTOR PINION AND THE DRIVEN GEAR AT THE POINT WHERE
THE CLEARANCE IS THE LEAST.

TO ADJUST
WITH THE (4) MOUNTING SCREWS WHICH SECURE THE MOTOR MOUNTING
PLATE TO THE SIDE FRAME5 LOOSENED, POSITION THE PLATE TO MEET
REQUIREMENT,

DRIVEN GEAR DRIVE WHEEL

)
-

-
L)

MOUNTING SCREWS

2w,
. ©  vwommcw © &

TOP VIEW \} MOTOR

Figure 5-102. Tape Winder, Full Tape Alarm
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Fig. 5-103

275B

i~ RELAY (33RY)

CAUTION-===== THE POSITION AND ALIGNMENT OF THE ARMATURE ASSEMBLY SHOULD NOT BE
DISTURBED
STATIONARY CONTACT ONNECTIO SMALL PINS
SCREWS —— TERMINAL CONNECTIONS
M ahE VIEWED FROM PIN SIDE
CLAMP ARMATURE ASSEMBLY INDICATED POLARITY 1S USED FOR
SCREW TEST OF UNIT. REFER TO NOTE 1
PAGE 4

ol ol =

TONENCK T~

$. By £®

7 6
o p 8 ";J;é’
P!

/

LARGE PINS

—(A)

“I-"HHH' T oNC
g\ MARKING CONTACTS
NORMALLY {PIN 3 (+) AND PIN 6 (=) CONTACTS
[PIN 2 (=) ANDPIN7 (+

/|

SPACING

—

SMALL PINS

STATICNARY CONTACT SET SCREW —
USF *8~51X SPLINE KEY*

—— NOTE \ \
PROCEDURE THAT FOLLOWS IS USED ’| ‘ I"
WITH AUTOMATIC ELECTRIC COMPANY'S j
SK - 27 - 35A  TEST SET.
TO FACILITATE TESTS WITH EQUIPMENT | !’ U M
OTHER THAN THE ABOVE REFER TO _ ‘
ALTERNATE CIRCUITS OF FIGURE 2. STATIONARY CONTACT ARMATURE ASSEMBLY

BIAS (MAGNETIC BALANCE)

REQUIREMENT===-WITH TEST SET IN BIAS POSITION, DEFLECTION OF MILLIAMMETER
NEEDLE FROM ITS ZERO POSITION SHOULD NOT BE GREATER THAN Z1/2 DIVISION.

TO ADJUST----WITH EACH STATIONARY CONTACT SET SCREW—CLAMPING SCREW LOOSENED,
TURN SET SCREWS IN OPPOSITE DIRECTION BY EQUAL AMOUNTS. CAUTION----A DELI-
CATE TOUCH 1S NECESSARY; TURN EACH SET SCREW ONLY A FEW DEGREES AT A TIME
AND IN OPPOSITE DIRECTIONS, MAKE SURE CLAMPING SCREWS ARE TIGHTENED BEFORE

RE-CHECKING ADJUSTMENTS.

N\B) CONTACT GAP

5-108

REGUIREMENT=----WITH TEST SET IN CONTACT POSITION, DEFLECTION OF MILLIAMMETER

NEEDLE SHOULD BE
MIN, PLUS 5 DIVISIONS MAX. PLUS 8 DIVISIONS.

TO ADJUST----SAME PROCEDURE AS ABOVE EXCEPT THAT SET SCREWS ARE TURNED EQUAL
AMOUNTS IN SAME DIRECTION RATHER THAN OPPOSITE DIRECTIONS. NOTE----FOR AD-
JUSTMENT, THE MAX. VALUE IS PLUS 7.5 DIVISIONS IN PLACE OF 8 DIVISIONS. AL-
WAYS RE-CHECK BIAS ADJUSTMENT AFTER CONTACT GAP IS MADE.

Figure 5-103. Relay, Contact Adjustments
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275B Fig. 5-104

NOTE 1 ~~-|F MAGNET COILS ARE ENERGIZED WITH A POLARITY AS SHOWN IN FIGURE. 1, THE
RELAY SHOULD CLOSE ITS #1 & #4 CONTACTS.

THE FOLLOWING PROCEDURE IS RECOMMENDED BEFORE USING ANY TEST SET TO DETERMINE
WHETHER THE SET IS SUITABLE TO CHECK TUNGSTEN-CARBIDE CONTACTS.

D.C. MILLIAMMETER

S et ( 2- TERMINAL,CENTER ZERC ) ‘A} CALIBRATION
! _
] PROCEDURE ~---
! (1) CHECK METER ZERO=-SETTING
+ — ON OPEN CIRCUIT.

S5+
(S —— 46 V. (2) SET FULL SCALE DEFLECTION.

ol ! DC.
l—_'_.
2500 A

*———— CALIBRATE FOR FULL SCALE
+— RELAY COILS NOT ENERGIZED { 30 DIVISIONS  100%,)

(B) BIAS TEST (MAGNETIC BALANCE)
PROCEDURE --- CONNECT RELAY o = =3

AS SHOWN AND TURN "AC" 3 1 Ao
INPUT TO COILS "OFF AND ON' A 2500
REPEATEDLY SO THAT ARMATURE P 100~

]
|
RESTS SOMETIMES ON MARKING '
AND SOMETIMES ON SPACING |
| 4 | . D.C. IOO*‘ +
|
|

I 2500 n

CONTACTS.
CHECK --- OBSERVE WHETHER

METER GIVES A FULL SCALE ™
DEFLECTION ON BOTH MARKING . ’
AND SPACING CONTACTS WITH ~ ~ 7§77~
NO CHANGE OF THE FULL
SCALE CONTROL. B
(C) CONTACT TEST (% BREAK)
PROCEDURE --- CHANGE TO CON-
TACT TEST AND INTERRUPT "AC"
R — . INPUT TO RELAY COILS.
' e Q! MA—— o _ CHECK --- IF TEST SET IS ARRANGED
| : 1000 ‘ - OBSERVE WHETHER METER GIVES
N ! * ey AN EXACT FULL SCALE DEFLECTION
2 TR oC. ON BOTH CONTACTS. IF TEST
: *—h.-, e 100~ rt SET READS CONTACT BREAK,
, o 2500 ~ OBSERVE WHETHER METER GIVES
12 M A AN EXACT ZERO READING ON
b i s EACH CONTACT.
{ —— 6 MA. 60 CYCLES

EVALUATION OF A PARTICULAR TEST SET

REPEAT (B) AND (C) WITH TWO MORE RELAYS (33RY). IF METER READS AN EXACT FULL SCALE
OR ZERO WHEN THE A.C. IS TURNED OFF, THE TEST SET IS SUITABLE FOR TUNGSTEN-CARBIDE
CONTACTS. A FAILURE OF ONE RELAY MAY BE CAUSED BY A DIRTY CONTACT. FAILURE
OF SEVERAL CONTACTS IS A GOOD INDICATION THAT THE TEST SET IS NOT SUITABLE FOR
TUNGSTEN-CARBIDE CCNTACTS.

Figure 5-104. Relay Test Circuits
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Fig 5-105

k. UNIVERSAL CABINETS

FLANGE
N\

275B

i LEFT DOOR

RIGHT DOOR

g:/-
roN

MAG NETIC DOOR CATCH
u

MOUNTING SCREWS

FRONT DOOR
REQUIREME NT
WHEN FULLY CLOSED, DOORS SHOULD
BE FLUSH WITH STRUCTURAL
MEMBERS OF CABINET.
TO ADJUST
BEND FLANGE AT UPPER AND/OR
LOWER RIGHT HAND CORNER OF
LEFT DOOR.

FRONT DOOR CATCHES
REQUIREMENT
WHEN CLOSED, DOORS SHOULD FiT
FIRMLY AGAINST MAGNETIC CATCHES.
TO ADJUST
POSITION CATCHES WITH MOUNTING
SCREWS LOOSENED,

MAGNETIC DOOR CATCH

Figure 5-105. Universal Cabinet, Front Doors and Magnetic Door Catches
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’— (A) REAR DOORS

275B

REQUIREMENT --- WHEN FULLY CLOSED
DOORS SHOULD BE FLUSH WITH
STRUCTURAL MEMBER OF CABINET

TO ADJUST --- BEND FLANGE AT UPPER
RIGHT HAND CORNER OF LEFT DOOR
(AS VIEWED FROM REAR).

FLANGE

yd

MAGNETIC DOOR CATCH

LEFT DOOR

7

RIGHT DOOR

/[@ﬂ

MOUNTING SCREW (2)

(B) REAR DOOR CATCHES

REQUIREMENT
WHEN CLOSED, DOORS SHOULD
FIT FIRMLY AG AINST MAGNETIC
DOOR CATCHES,
TO ADJUST
POSITION CATCHES WITH
MOUNTING SCREWS LOOSENED

-

Figure 5-106. Universal Cabinet, Rear Doors and Magnetic Door Catches

ORIGINAL

Fig. 5-106
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Fig. 5-107 275B

NUMBERING MODULE

CONNECTOR\
MAGNETIC n
|

LATCH

FRONT LOCATING
SLOT

REAR LOCATING

MAGNETIC LATCH

® o CONTROL PANEL

(A) NUMBERING MODULE ADJUSTMENT
(1) REQUIREMENT
EACH MODULE CENTERED ON TS TRACK

(2) REQUIREMENT
CONNECTOR PLUG ON EACH MODULE ENGAGES ITS ASSOCIATED RECEPTACLE TO PERMIT

QUICK CONNECT-DISCONNECT WITH LEAST INTERFERENCE.
TO ADJUST

(1) REMOVE DRAWER ASSEMBLY FROM CABINET. LOOSEN SHOULDER SCREW THAT GUIDES
MODULE AT REAR OF DRAWER. LOOSEN SCREWS THAT MOUNT THE CONNECTOR RE-
CEPTACLE, AND THE SCREWS THAT SECURE THE CONNECTOR BRACKET TO THE DRAWER.,
MOVE BRACKET TO REARMOST POSITION. INSERT AND CENTER MODULE. MAKE FRONT
EDGE OF MODULE PARALLEL AND FLUSH WITH FRONT EDGE OF DRAWER CHANNEL.
REMOVE MODULE AND TIGHTEN SHOULDER SCREW. CHECK AND REFINE.

(2) WITH MODULE REINSERTED AND SECURED, POSITION CONNECTOR BRACKET AND
CONNECTOR SO RECEPTACLE FULLY ENGAGES PLUG. TIGHTEN BRACKET SCREWS AND
THEN RECEPTACLE MOUNTING SCREWS.

(B) CONTROL PANEL ASSEMBLY _

REQUIREMENT
CONTROL PANEL ON DRAWER ASSEMBLY POSITIONED SO NUMERALS ON MODULES ARE

CENTRALLY LOCATED WITH RESPECT TO CONTROL PANEL WINDOWS.

TO ADJUST
(1) POSITION PANEL HORIZONTALLY WITH RIGHT AND LEFT BRACKET MOUNTING SCREWS

LOOSENED.
(2) POSITION PANEL VERTICALLY WITH MAGNET BRACKET EXTENSION SHOULDER SCREW

LOOSENED.

(C) CONTROL PANEL MAGNET ADJUSTMENT

REQUIREMENT
WHEN CLOSED, CONTROL PANEL EDGES SHOULD BE PARALLEL TO CABINET UPRIGHTS.

TO ADJUST
POSITION MAGNET LATCH ASSEMBLY WITH MOUNTING SCREWS LOOSENED.

Figure 5-107. Universal Cabinet, Control Panel Assembly
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275B Fig. 5-108

I, TANDEM MESSAGE IDENTIFICATION MODULE

(A) CODE READING CONTACT ASSEMBLY ADJUSTMENT NOTE

FOLLOWING ADJUSTMENTS TO BE MADE WITH CONTACT ASSEMBLIES

REMOVED FROM MODULE. WHEN USING CONTACT SPRING BENDER,

START WITH THE CONTACT PILE-UP FARTHEST FROM HANDLE OF TOOL
MOUNTING PLATE \ AND WORK TOWARD CONTACT NEAREST TOOL HANDLE.

—(1) BACKSTOP - NORMALLY CLOSED CONTACT
REQUIREMENT
FIVE NORMALLY CLOSED CONTACT LEAFS PARALLEL TO
MOUNTING PLATE AND IN LINE WITH EACH OTHER AS
] GUAGED BY EYE.
TO ADJUST
BEND BACKSTOP

CONTACT LEAF —»

——(2) SPRING TENSION ~ NORMALLY CLOSED CONTACT
REQUIREMENT
WITH SWINGER CONTACT HELD AWAY
J MIN, 2 0OzZs.
MAX, 6 OZs.
TO MOVE EACH NORMALLY CLOSED LEAF AWAY FROM
BACKSTOP,
TO ADJUST
BEND NORMALLY CLOSED LEAF SPRING

]
_'_.. NOTE
| ——— TO INCREASE TENSION OF NORMALLY CLOSED LEAF, IT

MAY BE NECESSARY TO BEND BACKSTOP AWAY FROM
LEAF, BEND LEAF, AND THEN REMAKE ADJUSTMENT (.

BACKSTOP —

SWINGER HELD AWAY:-..

——(3) SWINGER SPRING TENSION
REQUIREMENT

MIN, 30 GRAMS

MAX. 40 GRAMS

TO OPEN NORMALLY CLOSED CONTACT
TO ADJUST

BEND SWINGER LEAF

Figure 5-108. Tandem Message Identification Module, Code Reading Contact Assembly
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Fig. 5-109

—

BACKSTOP

(—

SWINGER

CONTACT LEAF

CODE READING CONTACT

ASSEMBLY BRACKET

275B

NORMALLY OPEN CONTACT GAP

REQUIREMENT
MAX, 0.010 INCH
MIN, 0.015 INCH
CLEARANCE
TO ADJUST ¢
BEND NORMALLY OPEN CONTACT BACKSTOP

SPRING TENSION - NORMALLY OPEN CONTACT

REQUIREMENT
MIN, 30 GRAMS
MAX. 40 GRAMS
TO MOVE EACH NORMALLY OPEN LEAF AWAY FROM
ITS BACKSTOP
TO ADJUST
BEND NORMALLY OPEN LEAF SPRING

NOTE
TO INCREASE TENSION OF NORMALLY OPEN LEAF SPRING,
IT MAY BE NECESSARY TO BEND BACKSTOP AWAY FROM
LEAF, BEND LEAF, AND THEN REMAKE ADJUSTMENT (4).

(®)

CODE READING CONTACT ASSEMBLY ADJUSTMENT

NOTE

FOLLOWING ADJUSTMENTS TO BE MADE WITH CONTACT ASSEMBLIES
MOUNTED ON THEIR BRACKETS, AND PLACED IN THE NUMBERING
MODULE. BRACKET SHOULD BE APPROXIMATELY CENTERED IN ITS
ADJUSTMENT RANGE.

ﬁ —

CODE CAM

b
A‘ (2)

BRACKET ADJUSTMENT

REQUIREMENT
WITH SWINGER ON UPPER DWELL OF NUMBER ONE (TOP)
CODE CAM
MIN, SOME
MAX, 0,008 INCH
CLEARANCE BETWEEN NORMALLY OPEN LEAF SPRING
AND BACKSTOP

TO ADJUST
POSITION CONTACT ASSEMBLY MOUNTING BRACKET
WITH ITS MOUNTING SCREWS FRICTION TIGHT.

CODE READING CONTACT SWINGER ALIGNMENT
REQUIREMENT
CODE READING CONTACTS SHOULD BE APPROXIMATELY
CENTERED ON THEIR ASSOCIATED CAM LOBES.
TO ADJUST
POSITION CONTACT ASSEMBLY WITH ITS MOUNTING
SCREWS LOOSENED

Figure 5-109. Tandem Message Identification Module, Code Reading Contact Assembly
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275B
(A) FEED PAWL BACKSTOP ADJUSTMENT
REQUIREMENT
FLAT OF THE UNITS NUMBER DRUM TO BE PARALLEL TO FRONT EDGE
OF TOP PLATE AS GAUGED BY EYE.
TO ADJUST

(1) LOOSEN SCREW SECURING CHECK PAWL ECCENTRIC POST SO
THAT CLEARANCE BETWEEN CHECK PAWL AND RATCHET TOOTH
IS MAXIMUM,

(2) LOOSEN SCREWS SECURING BACKSTOP BRACKET TO ASSEMBLY
MOUNTING PLATE, WITH MAGNET DE-ENERGIZED, ADJUST
BRACKET TO MEET REQUIREMENT.

MAGNET COIL

r

|
FEED PAWL SPRING TENSION ’
REQUIREMENT i
WITH MAGNET DE-ENERGIZED | |
MIN. 36 OZs. ,l |
I

f

-

MAX, 44 OZs,

TO PULL SPRING TO INSTALLED l'

LENGTH ‘
\

\
MOUNTING PLATE =——n
: CHECK PAWL
ECCENTRIC POST-

CHECK PAWL SPRING TENSION
REQUIREMENT

Fig. 5-110

-

MIN. 1-1/2 Ozs. \1
MAX, 3 0Zs, /
TO PULL PAWL AWAY FROM RATCHET }
\
S
(B) FEED PAWL AUXILIARY BACKSTOP ADJUSTMENT —-—-J
(1) REQUIREMENT
(C) CHECK PAWL ADJUSTMENT CLEARANCE BETWEEN FEED PAWL AND AUXILIARY
REQUIREMENT STOP BRACKET TO BE
CLEARANCE BETWEEN END OF MIN.  0.020 INCH
CHECK PAWL AND RATCHET MAX. 0,025 INCH
TOOTH TO BE WHEN FEED PAWL IS AGAINST RATCHET TOOTH
MIN. SOME ALLOWING LEAST CLEARANCE,
MAX. 0.010 INCH (2) WHEN MANUALLY OPERATED, FEED PAWL SHOULD
WHEN PLAY N RATCHET IS TAKEN NOT TOUCH AUXILIARY BACKSTOP
UP TO MAKE CLEARANCE LEAST. TO ADJUST
TO ADJUST POSITION THE AUXILIARY BACKSTOP WITH ITS
POSITION CHECK PAWL ECCEN- MOUNTING SCREWS LOOSENED,

TRIC POST, CHECK AT SEVERAL
PLACES AROUND RATCHET.

Figure 5-110. Tandem Message Identification Module, Feed and Check Pawls
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Fig. 5-111 275B

INTERMEDIATE GEAR

-

P o 3
1 1
i 1
! l
! ]
! i
! i
! ]
i |
: \
| i
1 |
] i
\ ’f

ONE UNIT TEN UNIT

DRUM DRUM

BOTTOM VIEW

INTERMEDIATE GEAR ADJUSTMENT

(1) REQUIREMENT
BARELY PERCEPTIBLE BACKLASH BETWEEN INTER-
MEDIATE GEAR TOOTH AND DISK ASSEMBLY TOOTH
WHEN DISK IS HELD IN MIDDLE OF STEP, CHECK
“UNIT* AND "TEN" DRUMS.

——(2) REQUIREMENT
BARELY PERCEPTIBLE BACKLASH BETWEEN SPUR
GEAR AND 20 TEETH GEAR AT POSITION OF
MINIMUM CLEARANCE.

TO ADJUST
POSITION SPUR GEAR WITH ITS MOUNTING NUT
LOOSENED.

MOUNTING NUT

- o .

‘
Al

— = ————

TOP VIEW

Figure 5-111. Tandem Message Identification Module, Intermediate Gear
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275B Fig. 5-112

r—~a_ MAGNET ASSEMBLY ADJUSTMENT
(1) REQUIREMENT —
~ ARMATURE SHOULD CONTACT ENTIRE CORE FACE WHEN

- IN ENERGIZED POSITION (NOT UNDER POWER)

(2) REQUIREMENT
WITH FEED PAWL SPRING REMOVED, THERE SHOULD BE SOME
CLEARANCE BETWEEN THE FEED PAWL AND ALL RATCHET TEETH
WHEN ARMATURE IS HELD AGAINST CORE FACE,

\
= “-s } (3) REQUIREMENT
o / _—
Qvfr Q) il WITH FEED PAWL SPRING REMOVED, FEED PAWL SHOULD NOT
Iy CLEAR AT LEAST ONE RATCHET TOOTH WHEN A 0.003 INCH
I} SHIMIS HELD BETWEEN ARMATURE AND CORE FACE.
[
I
Iy

———=A

/ TO ADJUST
/ (1) DISENGAGE FEED PAWL SPRING AND LOOSEN HINGE
MOUNTING SCREWS FRICTION TIGHT.

—————(2) PLACE A 0.002 INCH GUAGE BETWEEN ARMATURE
AND CORE FACE AT POINT WHERE ARMATURE

\ CONTACTS CORE FACE FIRST.

v (3 PRESS ARMATURE AGAINST CORE FACE AND TIGHTEN

\ HINGE MOUNTING SCREWS

N (4 WITH LOCK NUT LOOSENED POSITION ARMA-
TURE ECCENTRIC, KEEP MARK ON ECCENTRIC
AWAY FROM MAGNET ASSEMBLY

© g NOTE

|
I

|

|

I

:

| £ IF ADDITIONAL ADJUSTMENT RANGE [S NECESSARY
|

|

|

I

\

-

| HINGE
| MOUNTING
| SCREWS

e

Loy TO MEET REQUIREMENTS, REPOSITION THE MAGNET
: ASSEMBLY WITH ITS MOUNTING SCREWS LOOSENED.
© \ LS REPOSITION FEED PAWL ECCENTRIC AS NECESSARY .

—-=l FEED PAWL SPRING
BOTTOM VIEW

I
I
I
I
I
|
I
I
1
I
i
I
I
1
|
!
I
|
|
I
!
I
I
I
I
|
f
!
I
L

~—

0.003 INCH SHIM ~————s

—ﬁ

CORE FACE

TRRS A
r ]
| |

FEED PAWL

RATCHET TOOTH .
MAGNET ASSEMBLY
1

"UNITS*

|
|
|
|
|
|
|
|
|
NUMBERING DRUM ———| !

N1
TOP VIEW

CHECK PAWL —— N\ @

Figure 5-112. Tandem Message Identification Module, Magnet Assembly
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Fig. 5-113 275B

NOTE

ADJUSTMENTS ON THE RELAYS AND THE STEPPING SWITCH WILL NOT BE REQUIRED

UNDER NORMAL CONDITIONS, IN EMERGENCY CASES, WHEN A REPLACEMENT IS

NOT AVAILIABE OR DURING A MAJOR OVERHAUL, ADJUSTMENTS SHOULD BE

MADE ONLY BY QUALIFIED PERSONNEL.

BRUSH SPRING TENSION

(1) REQUIREMENT
BRUSH SPRINGS SHOULD REST AGAINST THE INNER
HUB OF WIPER CONTACTS WITH ENOUGH TENSION
TO INSURE GOOD ELECTRICAL CONTACT.

SWITCH BANK REMOVED
FROM ASSEMBLY

NOTE

SWITCH CONTACTS UNDER NORMAL CONDITIONS THE BRUSH SPRINGS WILL

— L NOT REQUIRE ADJUSTMENT DURING THE LIFE OF THE

C ] [ SWITCH. IF ADJUSTMENT IS NECESSARY, PROCEED AS
_———-————- T | FOLLOWS:

- > —3L(2) REQUIREMENT

e e R o ——— ' WITH SWITCH ASSEMBLY REMOVED FROM BANK,

TENSION AND CURVE BRUSH SPRINGS TO OBTAIN

A MINIMUM 1/2 INCH SEPARATION OF THE ENDS.

TO ADJUST
REMAINING SEVEN BRUSH LOOSEN TWO BANK MOUNTING SCREWS AND
SPRINGS HELD AWAY FROM REMOVE SWITCH ASSEMBLY. BEND BRUSH

SPRING BEING MEASURED SPRINGS AS REQUIRED. REPLACE SWITCH
ASSEMBLY .
CAUTION
USE EXTREME CARE WHEN REASSEMBLING THE SWITCH
TO AVOID DAMAGE TO THE BRUSHES AND WIPERS.

WIPER SPRING ALIGNMENT AND TENSION ——

(1) REQUIREMENT (2) REQUIREMENT
WIPERS SHOULD HAVE SUFFICIENT EACH SPRING OF A WIPER PAIR
TENSION TO INSURE GOOD ELECTRI- SHOULD HAVE SUFFICIENT TENSION
CAL CONTACT WITH SWITCH BANK TO FOLLOW ITS OPPOSING SPRING
CONTACTS. 0,094 INCH WHEN ITS OPPOSING
TO ADJUST SPRING IS DEFLECTED,
BEND WIPER SPRINGS TO ADJUST

POSITION ONE SET OF WIPERS
ON FIFTH SWITCH CONTACTS TO
BRUSH SPRING FREE OPPOSITE SET FOR MEASURE-

MENT. BEND WIPER SPRINGS.
\ WIPERS

] SWITCH BANK

)
[
\z
(3) REQUIREMENT S ————

ALIGN WIPER PAIRS SO THEY PASS ONTO BASE OF
BRUSH SPRINGS WITHOUT EXCESSIVE MOVEMENT (0,015
INCH) TO ONE SIDE OR THE OTHER. VIEWED FROM RIGHT SIDE
OF MODULE

(4) REQUIREMENT
CLEARANCE BETWEEN WIPER SPRINGS OF ADJACENT
WIPER PAIRS
MINIMUM 0.062 INCH
WITH WIPERS RESTING ON BANK CONTACTS
TO ADJUST
BEND WIPER SPRINGS

Figure 5-113. Tandem Message Identification Module, Stepping Switch Assembly
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275B Fig. 5-114

STEPPING SWITCH
BANK

MOUNTING SCREWS

fp=r \ RATCHET STOPPING SPRING TENSION

L
o : REQUIREMENT
£ SPRING TENSION AGAINST RATCHET WHEEL
== MIN, 2-1/2 OZs.
MAX, 4-1/2 OZS.

MEASURED AT SPRING TIP,
TO ADJUST
BEND RATCHET STOPPING SPRING

e
O I I T T I I T

STOP SPRING

RATCHET STOPPING SPRING Al_lGl\-I!\,“nﬁl\lTx
REQUIREMENT
WITH PLAY BETWEEN FEED PAWL AND RATCHET WHEEL TAKEN UP IN
CLOCKWISE DIRECTION
MIN, SOME
MAX, 0.003 INCH
CLEARANCE BETWEEN SPRING TIP AND RADIAL SURFACE OF RATCHET
TOOTH.
TO ADJUST
POSITION SPRING WITH MOUNTING SCREWS LOOSENED.

STEPPING SWITCH

CENTER OF CONTACT

WIPER BRUSH

BANK ALIGNMENT

REQUIREMENT
EDGE OF WIPERS APPROXIMATELY CENTERED ON
BANK CONTACTS.

TO ADJUST
POSITION BANK ASSEMBLY WITH MOUNTING
SCREWS LOOSENED,

TOP VIEW

Figure 5-114. Tandem Message Identification Module, Stepping Switch Assembly
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Fig. 5-115 275B

(A)  ARMATURE ASSEMBLY ALIGNMENT
NOTE

UNDER NORMAL CONDITIONS THE ARMATURE ASSEMBLY SHOULD
NOT REQUIRE ADJUSTMENT DURING THE LIFE OF THE SWITCH. IF,
HOWEVER, ADJUSTMENT IS NECESSARY PROCEED AS FOLLOWS:

(1) REQUIREMENT

EDGES OF FEED PAWL SHOULD BE PARALLEL
TO RATCHET WHEEL SIDE AND TOP OF FEED
PAWL SHOULD BE PARALLEL TO EDGE OF
RATCHET TEETH, GAUGE BY EYE,

ARMATURE STOP

\

ASSEMBLY
TOP VIEW
—— (2} REQUIREMENT
s MIN, 0.031 INCH
TEPPING SWITCH HUB CLEARANCE BETWEEN WIPER SPRINGS AND
WIPER SPRINGS FEED PAWL
m-!—L' 31T T 1o]
£ t <<
¢ s
£ [ << S
E =
P [ <2
‘:_ DRIVE SPRING
b &
= [ 2 e
é — Y i 1 ¥

RATCHET WHEEL FEED PAWL \s1op ARM
(3) REQUIREMENT
HORIZONTAL SURFACE OF ARMATURE STOP-
PING TEETH TO PROJECT ABOVE OR BELOW
(4) REQUIREMENT HORIZONTAL SURFACE OF RATCHET GEAR
HORIZONTAL EDGE OF FEED PAWL TO MIN. 0 INCH
PROJECT MAX, 0.010 INCH

MIN. 0.015 INCH

MAX. 0.094 INCH

ABOVE HORIZONTAL SURFACE OF RATCHET
GEAR IS ALLOWED BY ARMATURE AND PAWL
BEARING PLAY

Figure 5-115. Tandem Message Identification Module, Stepping Switch Assembly
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REQUIREMENT —
AIRLINE CLEARANCE
MIN, 0.003 INCH
MAX, 0.015 INCH
WITH ARMATURE ELECTRICALLY OPERATED

®

(6) REQUIREMENT
ARMATURE SHOULD CLEAR, AND BE PARALLEL

TO HEEL PIECE AS GAUGED BY EYE,

TO ADJUST
POSITION ARMATURE ASSEMBLY WITH HEEL
MOUNTING SCREWS LOOSENED,

Fig. 5-116

TOP VIEW

(B) INTERRUPTER ADJUSTMENTS

INTERRUPTER SWINGER AND CONTACT ALIGNMENT

REQUIREMENT
ARMATURE ARM TO STRIKE SWINGER LEVER SPRING
BUSHING CENTRALLY. INTERRUPTER CONTACTS
TO BE ALIGNED WITHIN 1/5 OF THEIR FACE
DIAMETER, AND MAKE CONTACT AT CENTER OF
THEIR FACES.

TO ADJUST
POSITION INTERRUPTER CONTACTS WITH SPRING
ASSEMBLY MOUNTING SCREWS LOOSENED.

)

©)

RELAY

HEEL PLATE
MOUNTING SCREW

INTERRUPTER SWINGER TENSION

L.

T

HEEL PIECE

INTERRUPTER SWITCH
ASSEMBLY

BOTTOM VIEW

REQUIREMENT
MIN, 9-1/2 OzZ5.
MAX. 14 OZs.
TO JUST SEPARATE SWINGER FROM NORMALLY
CLOSED CONTACT.
TO ADJUST
BEND SWINGER. RECHECK (2),

(2) INTERRUPTER CONTACT GAP

REQUIREMENT

GAPS BETWEEN NORMALLY CLOSED CONTACT
AND SWINGER, AND NORMALLY OPEN CONTACT
AND SWINGER

MIN, 0.008 INCH

TO ADJUST

BEND CONTACT SPRINGS

ARMATURE ARM

HEEL PLATE
MOUNTING SCREW

Figure 5-116. Tandem Message Identification Module, Stepping Switch Assembly
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Fig. 5-117 275B

(A) OFF-NORMAL SWINGER ALIGNMENT
(1) REQUIREMENT

APEX OF "V" FORM ON LOWER SWINGER APPROXIMATELY
CENTERED ON OFF-NORMAL ARM ACTUATING BUSHING
WHEN SWITCH IS ON 26TH STEP.

(2) REQUIREMENT

EITHER EDGE OF "V" FORM
MIN, 1/32 INCH
FROM EDGES OF ACTUATING BUSHING

_—_-!:{ﬁ:—; — -—-———_.._._._H-
||
; s
. f Z N\ /_
1 t l T TT T T T T 1
i | g !
-l Ml |

HOME POSITION (26TH STEP)

OFF-NORMAL CONTACT
ASSEMBLY,

MOUNTING SCREWS

Y
| |§%WW
_/‘/J

14

——
~

1ST POSITION

(3) REQUIREMENT
CLEARANCE BETWEEN "V" FORM AND ACTUATING BUSHING
MIN, 0.010 INCH
WHEN SWITCH IS ON 25TH OR 1ST STEP AND WIPER
ASSEMBLY PLAY 1S TAKEN UP IN THE CLOCKWISE
DIRECTION.

TO ADJUST

POSITION OFF-NORMAL SWITCH ASSEMBLY WITH
MOUNTING SCREWS LOOSENED.

Figure 5-117. Tandem Message Identification Module, Stepping Switch Assembly
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D) QOFF-NORMAL SWITCH MAKE CONTACT SPRING TENSION —

27

5B Fig 5-118

REQUIREMENT
MIN, 0.015 GRAMS

TO SEPARATE EACH CONTACT OF MAKE CONTACT PAIR WHEN
SWITCH IS ON HOME POSITION, MEASURE AT ENDS OF MAKE

CONTACT SPRING LEAF
TO ADJUST
BEND MAKE CONTACT LEAF SPRING

OFF-NORMAL CONTACT

ASSEMBLY

—

‘\ !’ ‘\ .fr—[ y,
B =4 >
[ HIl P
HE X
+——1—+ -
l :{ I [lllamr'l—rl\ﬁzl’lligllll']
1 |

HOME POSITION (26TH STEP)

(C) OFF-NORMAL SWITCH BREAK CONTACT SPRING TENSION

REQUIREMENT
MIN, 30 GRAMS
MAX, 50 GRAMS

TO START LOWER SWINGER CONTACTS MOVING: AWAY FROM
BREAK CONTACT WHEN SWITCH IS OFF HOME POSITION.
MEASURE AT POINT BETWEEN "V" AND CONTACT, NEAREST

TO ",
TO ADJUST
BEND SWINGER

‘/1 MOUNTING SCREWS

Al L4 Al rd

gt

-4 N -

g

—
—-

1 /
T | Ug=TTTT=1T 1)

-+ 4

[
I

(8) OFF-NORMAL SWITCH BREAK AND MAKE
CONTACT GAPS
NOTE
BREAK COMBINATIONS ARE THOSE WHICH ARE
OPEN 'WHEN SWITCH IS IN HOME POSITION.
MAKE COMBINATIONS ARE THOSE WHICH ARE
CLOSED WHEN SWITCH IS IN HOME POSITION,

(1) REQUIREMENT
BREAK CONTACT SEPARATION
MIN, 0.008 INCH
WHEN SWITCH IS ON HOME POSITION,
TO ADJUST

L-(2) REQUIREMENT

BEND BREAK CONTACT SPRING LEAF

MAKE CONTACT SEPARATION

MIN, 0,008 INCH

WHEN SWITCH IS OFF HOME POSITION
TO ADJUST

BEND MAKE CONTACT SPRING LEAF

Figure 5-118. Tandem Message Identification Module, Stepping Switch Assembly
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Par. 5-3.

5-3. LUBRICATION
a, GENERAL

(1) This section provides lubrication
information for the Model 28 Teletype equipment
contained in this manual. Onthe following pages
the general areas of the equipment are shown by
photographs. The specific points to receive
lubricant are indicated by line drawings and
descriptive text. The symbols in the text indi-
cate the following directions:

O Apply one drop of oil.
02 Apply two drops of oil.
03 Apply three drops of oil, etc.
G Apply thin coat of grease.
SAT Saturate with oil (felt washers, etc.)
L Apply Lubriplate

Teletype KST7470 oil and KS7471 grease should
be used.

(2) The equipment should be thoroughly
lubricated, but over-lubrication which might
allow oil to drop or grease to be thrown on
other parts should be avoided. Special care

5-124

should be exercised to prevent lubricant from
gettingbetween armatures andpole faces or be-
tween electrical contact points. The following
general instructions supplement the specific
lubricating points illustrated on subsequent

pages:

Apply one drop of oil to all springs hooks.
Apply a light film of oil to all cam surfaces.
Apply a thick coat of grease to all gears.
Saturate all felt washers, oilers, etc.

Apply oil to all pivot points.

Apply oil to all sliding surfaces.

(3) All equipment should be lubricated
before being placed in service or prior to stor-
age. After a few weeks of service, relubricate
to make certain that all specified points have
received lubricant. Thereafter, the following
schedule should be adhered to:

Lubrication Interval
60 WPM 3000 hours or 1 year*
100 WPM 1500 hours or 6 months*

*Whichever occurs first.

Operating Speed

ORIGINAL



275B Fig. 5-119

b, TYPING REPERFORATORS
NOTE

FOLLOWING LUBRICATION INSTRUCTIONS PERTAIN TO ALL
TYPING REPERFORATORS UNLESS OTHERWISE SPECIFIED,

Figure 5-119. Typing Reperforators
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Fig. 5-120 275B

b.01 RIBBON FEED MECHANISM O  HOOKs (2 SPRING
02  PIVOT POINT FEED PAWL
02  PIVOT CHECK PAWL

o2 PIVOT POINTS (2) REVERSING

ARM
/
G CONTACTING DRIVE ARM
SURFACE ADJUSTABLE
EXTENSION
SAT  FELT WASHER DRIVE ARM
ROLLER

b.02 RIBBON FEED MECHANISM

HOOKS (2) SPRINGS (2)

TEETH RATCHET WHEEL

SHAFT ROLLERS (2)

SHAFT, FELT RATCHET WHEEL
7 @ \4 WASHERS

PIVOT DETENT

CONTACTING  DETENT

@ = SURFACES
< IS S
~
o]
O O
02 UPPER AND LOWER SLIDE LEVER
BUSHING
Q2 PIVOT DRIVE ARM

Figure 5-120. Typing Reperforators, (Fully Perforated Tape)
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b.03 PERFORATOR MECHANISM

O  PIVOT POINT

02 ROLLER

02 PIVOT POINT
SAT  PIVOT POINTS (4)
(FELT WASHERS)

SAT  PIVOT POINTS (2)
(FELT WASHERS)

SAT  PIVOT POINTS (2)
/ (FELT WASHERS)

O2  PIVOT POINTS (2)

SAT FELT WICK

b.04 PERFORATOR MECHANISM

PIVOT POINTS (2)

SAT  PIVOT POINTS (2)
(FELT WASHERS)
CONTACT SURFACES (6)

o]

Figure 5-121. Typing Reperforators
ORIGINAL

O  PIVOT POINTS (6)

Fig. 5-121

TAPE SHOE

DETENT LEVER

DETENT LEVER

FRONT AND REAR
TOGGLE LINK

TOGGLE BAIL

TOGGLE BAIL

PUNCH DRIVE LINK

DRIVE LINK SPRING

TAPE SHOE ARM

O  HOOKS = EACH END SPRINGS

PUNCH SLIDES

SAT FELT STRIP OSCILLATING SLIDE POST
RESET BAIL

PUNCH SLIDES

SAT  FELT WICK FEED PAWL SPRING

SAT  FELT WICK DETENT SPRING
O PIVOT POINTS (2) FEED PAWL
02 PIVOT POINTS (2) ROCKER ARM
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Fig. 5-122 275B

b.05 PERFORATOR MECHANISM 0O SLIDING SURFACE (5 PUNCH PIN

(UPPER GUIDE)
‘/&}r
—————J\]
Hl”“l | O SLIDING SURFACE (6)  PUNCH PIN
[HEHATEY — (LOWER GUIDE)
e

[E O SLIDING SURFACE (6) PUNCH PIN

! It

H

O SLIDING SURFACE (6) PUNCH SLIDE GUIDE

© ©

HOOKS-EACH END SPRING

b.06 PERFORATOR MECHANISM

/ o RATCHET TEETH (2)  FEED WHEEL
— = SAT PIVOT POINT FEED WHEEL
/ (FELT WASHER)
SAT PIVOT POINT DIE WHEEL
,f‘oui‘ (FELT WASHER)
r & T 2

o2 PIVOT POINTS (2) HANDWHEEL BEARING

Figure 5-122. Typing Reperforators, (Chadless Tape)
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b.07 PERFORATOR MECHANISM

02

b.08 PERFORATOR MECHANISM

FELT STRIP

HOOKS - EACH END (4)

PIVOT POINTS (2)
(FELT WASHERS)

PIVOT POINT

O  PIVOT POINTS (2)
O HOOKS =-EACHEND

SLIDING SURFACES

PIVOT POINTS (5)

O  CONTACT SURFACES (5)

FELT WICK

PIVOT POINTS (2)

ROLLER
PIVOT POINT

PIVOT POINTS (2)
(FELT WASHERS)

PIVOT POINTS (4)
(FELT WASHERS)

PIVOT POINTS (2)
(FELT WASHERS)

FELT WICK
PIVOT POINTS (2)
FELT WICK

PIVOT POINTS (2)
(FELT WASHERS)

PIVOT POINTS (2)

Fig. 5-123

DRIVE LINK SPRING

PUNCH DRIVE LINK

DETENT LEVER
DETENT LEVER
RESET BAIL
FRONT AND REAR
TOGGLE LINK

TOGGLE BAIL

FEED PAWL SPRING
FEED PAWL
DETENT SPRING

TOGGLE BAIL

ROCKER ARM

DRAG LINK SPRINGS

RETRACTOR BAIL

TAPE SHOE

TAPE SHOE ARM
SPRINGS

DEPRESSOR SLIDE

PUNCH SLIDES

OSCILLATING SLIDE POST

Figure 5-123. Typing Reperforators

ORIGINAL

PUNCH SLIDES
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Fig. 5-124

275B

b.14

5-130

Figure 5-124. Typing Reperforators
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275B Fig. 1-125

b.09 ROTARY POSITIONING MECHANISM

G TEETH ROTARY OUTPUT RACK

O2 OILHOLE TYPE WHEEL HOUSING

G SPECIAL TEETH ROTARY OUTPUT RACK
ROTARY CORRECTING LEVER

02 PIVOT POINT ROTARY

CORRECTING
LEVER SHAFT
O2. PIVOT POINTS (2) CONNECTING
RODS
SAT PIVOT POINTS DETENT LEVERS (8)
(FELT WASHERS)
O  HOOKS - EACH END SPRINGS (4)

G CONTACT POINTS DETENT
LEVERS (8)

O2 SLIDING SURFACE  ROTARY OUTPUT RACK

SAT PIVOT POINTS (3)  CROSS LINKS
(FELT WASHERS)
b.10- SELECTING MECHANISM

O2 BEARING GUIDE SLOTS (5) PUSH LEVER
GUIDE

SAT FELT WICK SELECTOR WICK

O  HOOKS - EACH END (12 SPRINGS

O2 ENGAGING SURFACES (5) PUSH LEVERS

02 GUIDE SLOT MARKING LOCK
LEVER
O2 GUIDE SLOTS SELECTOR AND

PUSH LEVER GUIDE

O  HOOKS - EACH END (12) SPRINGS

02 BEARING GUIDE SLOTS (6) SELECTOR LEVER
GUIDE

Figure 5-125. Typing Reperforators
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Fig. 5-126 275B

b.11 RANGE FINDER MECHANISM

SAT FELT WASHERS (2) CLUTCH STOP ARM

O HOOKS - EACHEND  SPRING

b.12 MAIN SHAFT MECHANISM

O2 BEARING SURFACES BALL BEARING

O4 OILITE BEARING  FUNCTION CAM
(3 PLACES) CLUTCH

-SAT FELT WICK SELECTOR CAM
02 CAM SURFACES SELECTOR CAM

(LEFT SIDE VIEW)

(EACH CAM)
O2 BEARING SURFACES BALL BEARING
02 CAM SURFACE CLUTCH DIsK
G TEETH DRIVEN GEAR (IF UNIT IS
SO EQUIPPED)

Figure 5-126. Typing Reperforators

5-132 ORIGINAL



275B Fig. 5-127

b.13 TRANSFER MECHANISM

PIVOT POINTS (5) PULSE BEAMS
CONTACT SURFACES (5)  TRANSFER LEVERS

CONTACT POINTS (5) PULSE BEAMS
(EACH END)

HOOKS - EACH END SPRING

PIVOT POINTS (5) TRANSFER LEVERS

SLIDING SURFACES (5) GUIDE BRACKET
(EACH SIDE)

b.14 PUSH BARS O CONTACT SURFACES (7)  PUSH BARS

G RACK TEETH (7) PUSH BARS

O CONTACT SURFACES (§)  PUSH BARS

Figure 5-127. Typing Reperforators
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Fig. 5-128

5-134

b. 2]

b.22

b.23

b.24

b.25

b.26
b.27

275B

Figure 5-128. Typing Reperforators

b.16

b.17

b.20
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b.15

FUNCTION BOX

O SLIDING SURFACES
(EACH SIDE)

PIVOT POINTS
O HOOKS - EACH END (2)

O SLIDING SURFACES
(EACH SIDE)

G CONTACT POINTS (2)
©O HOOKS - EACH END

O PIVOT POINT
G ROLLER SURFACE

O HOOKS - EACH END
(REAR VIEW)
O HOOKS - EACH END

C  PIVOT POINT

O PIVOT POINTS (6)

O PIVOT POINTS
b.16 AXIAL POSITIONING MECHANISM

G SLIDING GUIDE SURFACES

© HOOKS - EACH END

(e} PIVOT POINT

G CONTACT POINTS

02 PIVOT POINT

O PIVOT POINT

G  TEETH

G CONTACT SURFACE

SAT PIVOT POINTS

(FELT WASHERS)
O  PIVOT POINT

Fig. 5-129

FUNCTION BLADES

HOOKS - EACH END (2) EXTENSION ARMSPRINGS
FIGURES ARM ASSEMBLY

LETTERS AND
FIGURES ARM
ASSEMBLY SPRINGS

FUNCTION BLADES

FUNCTION BLADES

FUNCTION BLADE
SPRINGS (2)

LIFTER ROLLER
LIFTER ROLLER

LIFTER TOGGLE
LINK SPRING

LIFTER SPRING

FUNCTION BLADE LIFTER
BELL CRANKS

LETTERS ARM ASSEMBLY
EXTENSION

CORRECTING DRIVE LINK

SPRING

AXIAL OUTPUT
RACK

ROTARY CORRECT-
ING CLAMP

ROTARY CORRECT-
ING LEVER SHAFT

AXIAL CORRECT~
ING PLATE

AXIAL SECTOR
TYPEWHEEL SHAFT

AXIAL CORRECT-
ING PLATE ROLLER

OSCILLATING DRIVE BAIL

AXIAL SECTOR

SAT PIVOT POINT GUIDE ROLLER
(FELT WASHER)
G TEETH AXIAL SECTOR
AXIAL OUTPUT RACK

Figure 5-129. Typing Reperforators
ORIGINAL
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Fig. 5-130 275B

b.17 AXIAL POSITIONING MECHANISM

PIVOT POINT

CONTACT SURFACES

O PIVOT POINTS

O PIVOT POINT
(FELT WASHER)

SAT PIVOT POINTS (2)
(FELT WASHERS)

(LEFT SIDE VIEW)
(e} DETENT POINTS

DETENT ASSEMBLIES (TWO ON AXIAL
POSITIONING MECHANISM,

o HOOKS - EACH END

SAT PIVOT POINTS
(FELT WASHERS)

(BOTTOM VIEW)
b.18

PRINTING MECHANISM

G CONTACT SURFACE

O2 SLIDING SURFACE

02 PIVOT POINT

02 PIVOT POINTS

O HOOKS - EACH END

O HOOKS - EACH END

O PIVOT POINT

O HOOKS - EACHEND

(LEFT SIDE VIEW)

PIVOT POINTS (2)

Figure 5-130. Typing Reperforators

5-136

RIBBOMN CARRIER

OSCILLATING BAIL

RIBBON OSCILLATING
LEVER

RIBBON QOSCILLATING
LEVER

O  CONTACT SURFACES RIBBON CARRIER

OSCILLATING
DRIVE LINK

DETENT
LEVERS (4)

DETENT
LEVER
SPRINGS (2)

DETENT
LEVERS (4)

PRINTING LATCH
PRINTING TRIP LINK

PRINTING LATCH

PRINT HAMMER

HAMMER ACCELERATOR
SPRING

PRINTING LATCH
SRRING

PRINTING DRIVE LINK

PRINTING TRIP LINK
SPRING

PRINTING PIVOT ARM
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2758 Fig. 5-131

b.19. ROCKER BAIL MECHANISM

G CONTACT SURFACE RIBBON FEED ECCENTRIC
STUD

O  PIVOT POINTS PUSH BAR OPERATING BLADE

SAT SLIDING SURFACE PUSH BAR OPERATING BLADE
(FELT WASHER

UNDER BLADE)
G PIVOT POINT CORRECTING DRIVE LINK
PIVOT POINT OSCILLATING DRIVE LINK
O  ROLLER SURFACE  CAM FOLLOWER ROLLER
(UPPER AND LOWER)
O  PIVOT POINTS CAM FOLLOWER ROLLERS
O  PIVOT POINT PRINTING DRIVE LINK
SAT  PIVOT POINT ROCKER BAIL
(FELT STRIP)

() ROLLER SURFACE CAM FOLLOWER ROLLER

O  CONTACT SURFACE FUNCTION CAM

(REAR VIEW)

b.20 FUCTION CAM - CLUTCH TRIP MECHANISM

O  CONTACT POINTS (2) MAIN TRIP LEVER

HOOKS - EACH END  CLUTCH RELEASE SPRING
G CONTACT SURFACE RESET LEVER
SAT FELT WASHERS CLUTCH TRIP SHAFT
O HOOKS - EACH END  LATCH LEVER SPRING
O  CONTACT SURFACE CLUTCH STOP LUG

O  CONTACT POINT , MAIN TRIP LEVER

O  HOOKS - EACH END  MAIN TRIP LEVER SPRING

O  PIVOT POINT MAIN TRIP LEVER

Figure 5-131. Typing Reperforators
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NOTE
THE FOLLOWING LUBRICATION INSTRUCTIONS APPLY TO TYPING REPERFORATORS EQUIPPED WITH EITHER

THE "REMOTECONTROL" OR THE "AUTOMATIC" NON-INTERFERING LETTERS TAPE FEED-OUT MECHANISM
AS INDICATED:

1. ONE ASTERISK (*) APPLIES ONLY TO UNITS EQUIPPED WITH REMOTE CONTROL MECHANISM.
2. TWO ASTERISKS (**) APPLY ONLY TO UNITS EQUIPPED WITH THE AUTOMATIC MECHANISM. _
3. LUBRICATION INSTRUCTIONS WITHOUT THE ASTERISK INDICATION APPLY TO BOTH MECHANISMS.

*

k.21 NON=-INTERFERING LETTERS TAPE FEED OUT MECHANISM

Figure 5-132 Typing Reperforators

|
02 PIVOT POINT ARMATURE HINGE
_/02 ROLLER SURFACE DRIVE BAIL ROLLER
02 PIVOT POINT DRIVE BAIL ROLLER
02 PIVOT POINT DRIVE BAIL
EEE—— G CONTACT POINT BLOCKING BAIL
G CONTACT POINT DRIVE BAIL
G CONTACT POINT BLOCKING LATCH
@] HOOKS =~ EACH END (2) SPRING
b. 22 NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM
P02 PIVOT POINT DRIVE LINK
02 SLIDE SURFACE DRIVE LINK _
G CONTACT POINT RELEASE LEVER
G CONTACT POINT LATCH LEVER
o2 HOOKS - EACH END SPRING
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b.23 NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM

O  HOOKS-EACH END

O2 BEARING SURFACE
O  HOOKS-EACH END

02 BEARING SURFACE

O  HOOKS-EACH END

G CAMMING SURFACE

O2 BEARING SURFACE

NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM
O  CONTACT SURFACE

; /‘02 CAMMING SURFACE

O2 BEARING SURFACE

O HOOKS~EACH END

ORIGINAL

02 BEARING SURFACES

Figure 5-133. Typing Reperforators

O2 BEARING SURFACES (2

Fig. 5-134

SPRING
RELEASE ARM
SPRING

LATCH LEVER
TIME DELAY LEVER

SPRING

TIME DELAY CAM

TIME DELAY CAM

RELEASE ARM
DRIYE CAM

RO .LER

SPRING

BEARINGS (FRONT AND
REAR)
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NOTE

TWO ASTERISKS (**) INDICATE PARTS ASSOCIATED ONLY WITH THE

AUTOMATIC MECHANISM.
b.25 NON-INTERFERING LETTERS TAPE FEED QUT MECHANISM

b.26 NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM

p O HOOKS-EACH END

02 BEARING SURFACES
(PLACE BETWEEN
RATCHETS)

G TEETH

O HOOKS-EACH END

O PIVOT POINT

Figure 5-134. Typing Reperforators

5-140

SAT. FELT WASHER DRIVE LINK
SAT. FELT WASHER DRIVE LINK
O HOOKS-EACH END SPRINGS (3)
O2 BEARING SURFACE RELEASE LEVER
O2 BEARING SURFACE SAFETY LATCH

G  CONTACT SURFACES (2) LATCH LEVER

02 BEARING SURFACES (2) RESET CAM

FOLLOWER

SPRINGS (2)

RATCHETS (2)

RATCHETS (2)

SPRING

REAR CHECK
PAWL
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b.27  NON-INTERFERING LETTERS TAPE FEED OUT MECHANISM

O HOOKS-EACH END SPRING

O PIVOT POINT RESET BAIL LATCH

O PIVOT POINT RESET BAIL LINK

O CONTACT SURFACES (2) RESET BAIL

O CONTACT SURFACE RESET BAIL
TRIP LEVER

O CONTACT SURFACE RESET BAIL LINK

O HOOKS-EACH END SPRING

Figure 5-135. Typing Reperforators
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Fig. 5-136 275B

c. TRANSMITTER DISTRIBUTOR

Figure 5-136. Transmitter Distributors
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275B Fig. 5-137

c. 01 DISTRIBUTOR AND
SENSING SHAFT ASSEMBLIES

GEARS (2) CLUTCH

OIL HOLES (2) CAM SLEEVE
FELT WICKS '‘DLER GEAR SHAFT

BEARINGS (4)

FELT CAM SLEEVE
WICKS (4)
¢. 02 CLUTCH ASSEMBLY

0 HOOKS CLUTCH SHOE
EACH END LEVER SPRING

SAT FELT WICK CLUTCH SHOE
2 PLACES

0 HOOKS CLUTCH SHOE
EACH END SPRING

Figure 5-137. Transmitter Distributors
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Fig. 5-138 275B

c. 03 DISTRIBUTOR CONTACT O HOOKS - EACH END CONTACT ROCKER SPRING
MECHANISM (7 SPRINGS)

G PIVOT SURFACE CONTACT ROCKER
(7 ROCKERS)

O CAMMING SURFACES CAM FOLLOWER LEVER
(7 LEVERS)

O GUIDE SLOT CAM FOLLOWER LEVER
(7 LEVERS)

G ENGAGING SURFACES CONTACT ROCKER
(7 ROCKERS)

O LOOPS COMPRESSION SPRING
(7 SPRINGS)

O HOOKS - EACH END CAM FOLLOWER SPRING

(7 SPRINGS)
O BEARING SURFACE CAM FOLLOWER LEVER
c. 04 FEED PAWL
MECHANISM SAT FELT WASHER  FEED LEVER ROLLER
O TEETH FEED WHEEL RATCHET

SAT FELT WASHER FEED WHEEL SHAFT
O SHAFT FEED WHEEL RATCHET

O2 ROLLER FEED WHEEL DETENT

O HOOKS - EACH END FEED PAWL
SPRING

O PIVOT — SURFACE DETENT ECCEN-
TRIC BUSHING

S

O HOOKS - EACH END DETENT LEVER
SPRING

CAWWINY

02 PIVOT POINTS FEED LEVER BAIL

O ENGAGING SURFACE FEED LEVER EX-

TENSION
O GUIDE sLOT FEED LEVER
SAT FELT WASHER FEED LEVER
SHAFT

Figure 5-138. Transmitter Distributors
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c. 05 LATCH AND PUSHER
BAIL STRIPPER

HOOKS - EACH END LATCH STRIPPER BAIL

FELT WASHER LATCH STRIPPER
BAIL ROLLER
BEARING SURFACE - LATCH AND PUSHER
EACH END STRIPPER BAIL
FELT WASHER STRIPPER SHAFT

ENGAGING SURFACE  PUSHER LEVER
(? PUSHERS)

ENGAGING SURFACE  LATCH LEVER
(9 LATCHES)

ENGAGING SURFACE  CAM AND ROLLER

ASSEMBLY
FELT WICK PUSHER STRIPPER
BAIL ROLLER
HOOKS - EACH END PUSHER STRIPPER
BAIL SPRING
c. 06 TAPE OUT AND CONTROL
MECHANISM
0 HOOKS YIELD
EACH END SPRING
0 PIVOTS TAPE-OUT
BAIL
0 PIVOT CONTROL
BAIL
0 HOOKS YIELD

EACH END SPRING

0 PIVOT CONTROL
BAIL

Figure 5-139. Transmitter Distributors
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Fig. 5-140 275B

c. 07 TAPE SENSING
MECHANISM O SLIDING SUR-
FACE

HOOKS - EACH
END

PIVOT

HOOKS - EACH
END

BEARING SUR-
FACE

ENGAGING
SURFACE

FELT WASHER

CAM SURFACE

BEARING SUR-
FACE

c. 08 PUSHER LEVERS

END

Figure 5-140. Transmitter Distributors

5-146

SENSING PINS

SENSING BAIL
SPRING

SENSING PIN
ASSEMBLY

SENSING PIN
SPRING

SENSING PIN
ASSEMBLY

SENSING BAIL

SENSING BAIL
ROLLER

SENSING CAMS

SENSING BAIL

O 'HOOKS - EACH AUXILIARY LEVER

SPRING

—— O HOOKS - EACH AUXILIARY PUSHER

END LEVER SPRING
O SLIDE SURFACE AUXILIARY PUSHER
LEVER
O CAM SURFACE AUXILIARY CAMS

O BEARING SURFACE  AUXILIARY LEVERS
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c. 09 DISTRIBUTOR AND SENSING SHAFT TRIP MECHANISMS

G CAM SURFACE CLUTCH DIsK

O HOOKS - LATCH LEVER SPRING
EACH END

SAT FELT WASHER TRIP LEVER SHAFT

O PIVOT TRIP LEVER SHAFT

G CAM SURFACE TRIP LEVER RESET CAM

O HOOKS — ARMATURE SPRING
EACH END

O HOOKS -~ TRIP LEVER SPRING
EACH END

c. 10 MAGNET ARMATURE HINGES

SAT FELT WASHER ARMATURE HINGE

Figure 5-141. Transmitter Distributors
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Fig. 5-142 275B

c.15
c.16

Figure 5-142, Transmitter Distributors
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c. 11 STORING SWITCH MECHANISM

O BEARING SURFACE LATCH AND
PUSHER LEVER

o} HOOKS - EACH LATCH LEVER
END SPRING
o] HOOKS - EACH PUSHER LEVER
END SPRING
0] ENGAGING SUR- CONTACT
FACE LEVER SLIDE
: : O ENGAGING SUR- LATCH LEVER
FACE
a@.
% O HOOKS -EACH SLIDE SPRING
——n"_. END
AT =
— — J (o] BEARING SUR- CONTACT
Z FACE _ LEVER SLIDE
G BAKELITE SUR~- CONTACT
FrACE LEVER SLIDES

NOTE: KEEP CONTACTS FREE OF GREASE

c. 12 OIL RESERVOIR

FILL RESERVOIR CAM CILER

SAT WICK SENSING
CAM

SAT WICK DISTRIBUTOR
CAM

Figure 5-143. Transmitter Distributors
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Fig. 5-144 275B

<. 13 TAPE GUIDE PLATE

PIVOTS TIGHT TAPE BAIL

FELT WASHER TAPE LID SHAFT

HOOKS - EACH- TAPE LID RELEASE

END SPRING
PIVOT - EACH RELEASE BAIL SHAFT
END
O HOOKS - EACH DETENT SPRING
END
- G LATCHING SUR- TAPE LID LATCH
FACE

c. 14 COVER PLATE

\— O SLIDING SURFACE COVER PLATE DETENTS

AND SPRINGS

O ENGAGING SUR-  DETENTING NUTS
FACE (FRONT & REAR PLATE)

Figure 5-144. Transmitter Distributors
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c. 15

TIGHT TAPE
SLIDE ARM ASSEMBLY

275B

c. 16 START - STOP

ORIGINAL

SLIDE ARM ASSEMBLY

| @

\glil 0

Fig. 5-145

HOOKS YIELD
EACH END SPRING

PIVOT INTERMEDIATE
BAIL
SLIDING INTERMEDIATE
SURFACE BAIL
PIVOT SLIDE ARM
PIVOT YIELD
BAIL
SLIDING YIELD

SURFACE BAIL

HOOKS YIELD
EACH END SPRING

PIVOT SLIDE ARM

Figure 5-145. Transmitter Distributors
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Fig. 5-146

c. 17 DEFLECTOR BRACKET

TAPE DEFLECTOR

TOP PLATE

c. 18 DRIVE GEAR ASSEMBLY

275B

FILLER PLATE

01 BEARING SURFACE DEFLECTOR

(BOTH SIDES) PIVOT
G ENGAGING DEFLECTOR
SURFACE

DETENT SPRING

DRIVING GEAR

MOTOR COUNTER SHAFT

PINION

S

DRIVEN GEAR

G  TEETH DRIVING AND DRIVEN GEAR

G TEETH INTERMEDIATE GEAR

Figure 5-146. Transmitter Distributor and Base
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275B Fig. 5-147

d. UNIVERSAL CABINETS NOTE
FOLLOWING LUBRICATION INSTRUCTIONS PERTAIN
d.01 CABINET HINGES AND SLIDES TO ALL CABINETS.
i 3
4 H
i 03 HINGE ELECTRICAL
I el MOUNTING FRAME
a :|-\

i H | J«=——L SURFACES  BASE SLIDES
1 1 (RECEIVE AND MONITOR
| ' GROUP CABINETS)

l | 03 HINGES -4  DOOR HINGES
| (FRONT AND REAR)

i 1 |G SLIDE TAPE BIN
(TRANSMITTING GROUP
CABINETS)

Figure 5-147. Universal Cabinet (Front View)
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d.02

—> o] HINGES REAR DOCRS

LEFT DOOR RIGHT DOOR

(REAR VIEW)

Figure 5-148. Universal Cabinet (Rear View)
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Fig. 5-149

e. TANDEM MESSAGE IDENTIFICATION MODULE

Figure 5-149. Tandem Message Identification Module
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Fig. 5-150 2758

5-156

e.01 NUMBER ADVANCE MECHANISM

01 HOQKS EACH END

02 PIVOT

HOOKS
(EACH END)

SLOT
TEETH

ol PIVOT

e.02 COUNTER DRUM ASSEMBLY

G  POSTS

o34

il il

-

11 11

G SURFACE

-8 ' G  GEARS
-
i3
| . G RATCHET

il i1

22

T UL IIL]

QL2

—

SAT

ARMATURE RETURN
SPRING

ARMATURE FEED
PAWL

FELT WICKS ARMATURE HINGE

CHECK PAWL SPRING

FEED PAWL BACKSTOP
FEEDING RATCHET

CHECK PAWL

COUNTER DRUM AND
SPUR GEAR POSTS
( ASSEMBLY ONLY )

COUNTER DRUM CAMS

COUNTER DRUM SPUR GEARS

COUNTER DRUM FEEDING
RATCHET

Figure 5-150. Tandem Message Identification Module
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275B Fig. 5-151

e.03 STEPPING SWITCH FEED MECHANISM

(o) SHAFT SWITCH WIPER SHAFT

TEETH SWITCH RATCHET
o1 PIVOT SWITCH ARMATURE PAWL
G SURFACE INTERRUPTER SPRING
BUFFER
Ol  SPRING SWITCH ARMATURE PAWL
(EACH END)
.04 STEPPING SWITCH ELECTRICAL CONTACTS
L SURFACES SWITCH BANK CONTACTS
L TIPS SWITCH WIPER BLADES
INSIDE SURFACE SWITCH WIPER ASSEMBLY

BRUSH SPRINGS

Figure 5-151. Tandem Message Identification Module
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Fig. 5-152

f. MULTIPLE TAPE WINDER

5-158

275B

Figure 5-152. Multiple Tape Winder
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f.01 CLUTCH ENGAGE-DISENGAGE MECHANISM

Ol

(e}

o1 LOOPS CLUTCH RELEASE

LATCH SPRING

£.02 FULL REEL TAPE ALARM MECHANISM

Ol

P T T T I L i

Ol

f.03 CHAD DEPRESSOR ASSEMBLY

ol

PIVOT

LOOCPS

SURFACE

CAM
SURFACE

el PIVOT

PIVOT
(EACH END)

LOOPS

PIVOT

LOOPS

Figure 5-153. Multiple Tape Winder

ORIGINAL

Fig. 5-153

CLUTCH RELEASE ARM

CLUTCH RELEASE ARM
SPRING

CLUTCH RELEASE LATCH

CLUTCH RELEASE ARM

CLUTCH RELEASE LATCH

FULL REEL ALARM ARM
BRACKET

FULL REEL ALARM SPRING

CHAD DEPRESSOR

CHAD DEPRESSOR SPRING
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Par. 6-3.b.(2)

SECTION 6

SERVICE AND REPAIR

6-1. GENERAL

a. This section provides instructions for
PREVENTATIVE MAINTENANCE, TROUBLE
SHOOTING, DISASSEMBLY and REASSEM-
BLY.

b. Refer to other volumes and sections of
this manual as the need arises. Lubrication- a
definite requirement in preventative mainte-
nance- and adjustments- required for any repair
and correction of troubles- will be found inSec-
tion 5. For aid in trouble shooting the equip-
ment, refer to Section 4, PRINCIPLES OF OP-
ERATION, and to Volume 2, WIRING DIAGRAMS.
Section 3, OPERATOR'S SECTION, will aid in
acquainting the maintenance personnel with oper-
ation of the equipment groups. Parts ordering
information, with exploded views of parts and
assemblies illustrating the detailed arrangement
of parts to supplement the assembly and dis-
assembly information, may be found in Teletype
Bulletin 1180B (NAVSHIPS 94158, Vol. 3 of 3).
Refer toSection 2, INSTALLATION, and to para-
graph 6-9, DISASSEMBLY AND REASSEMBLY,
as required.

6-2, COMPONENTS COVERED

a. Theequipment covered by this technical
manual is divided into four groups as described
in Section 1. The preventive maintenance in-
structions in this section are either general or
refer to specific components and should be used
with all groups as applicable.

b. Illustrations coveringeach of the above
groups and their components may be found in
Section 1.

c. The four groups are referenced
throughout the technical manual in the following
order:

(1) Model 28 Transmitter Group.

(2) Model 28 Typing Reperforator
Monitor Group.

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

(4) Model 28 Monitor Transmitter
(Pull-Back) Group.

ORIGINAL

6-3. GENERAL PREVENTIVE MAINTENANCE
INSTRUCTION

a. The preventive maintenance listed in
this paragraph is a systematic series of oper-
ations to be performed at regular intervals on
equipment, when the equipment is not in the
operating circuit, in order to prevent major
breakdowns and unwanted interruptions in serv-
ice and to keep the equipment operating at top
efficiency.

b. Most of the operating mechanical and
electrical parts used in teletypewriter equip-
ment require some type of routine preventive
maintenance. Definite and specific work sched-
ules are needed. This section contains specific
instructions and serves as a guide for personnel
assigned to perform the following maintenance
operations.

(1) FEEL - The feel operation is used
most often to check rotating machinery, such as
the motor, cams, and shafts, and to determine
if electrical connections, bushings, etc,, are
loose or overheated. Feeling indicates the need
for lubrication and the existence of other types
of defects requiring correction. Many motors
used in teletypewriter equipment operate at
relatively high temperatures. The maintenance
man must be familiar with normal operating
temperatures of the equipment in order to be
able to properly recognize signs of overheating.

NOTE

It is important that the feel operation be per-
formed as soon as possible after shutdown and
always before any other maintenance is done.

(2) INSPECT - Inspection is the most
important operation in the preventive mainte-
nance program. The inspector must know what
and how to check for required clearances, ten-
sions, and adjustments of the various assem-
blies, without overlooking the evidence of minor
trouble. Although these minor defects may not
immediately interfere with performance of the
equipment, valuable in-service time and correc-
tion effort can be saved if they are corrected
before they lead to major breakdowns. Make
every effort to become thoroughly familiar with
the indications of normal functioning in orderto
be able to recognize the signs of defective
equipment. Inspection includes carefully ob-
serving and checking with tools, gauges, etc.

6-1



Par. 6-3.b(2)(a)

(when they are required), all parts of the equip-
ment. Notice state of cleanliness, lubrication,
amount of wear, adjustment and placement,
tightness, clearance, tension, overheating, bind,
drag, noise, moisture accumulation and foreign
matter; inspect for these conditions as follows:

(a) Cleanliness, by carefully
examining all surfaces of the units for accumu-
lation of dust, dirt, and excessive 0il or grease.
Parts, connections, and joints should be free of
dust, corrosion, and other foreign matter. In
tropical and high-humidity locations, look for
fungus growth, mildew, and moisture accumula-
tion.

(b) Inadequate or excessive lubri-
cation.

(c) Excessive wear, as indicated
by loose fittings, bearings, etc.

(d) Adjustment and placement, by
determining that all mechanical and electrical
parts are properly adjusted and in their original
positions.

(e) Tightness, by testing any con-
nection, assembly, or mounting that is normally
fastened in a rigid position.

CAUTION

Before tightening any screws, bolts, or nuts,
determine whether or not they are part of some
adjustment. If so, tighten in accordance with
detailed requirements and adjustment proce-
dures given in Section 5 and check all related
adjustments.

(f) Clearance between specified
points, by feeling, sighting, or inserting gauges
as specified for item inspected.

(g) Spring tensions, by using the
appropriate special spring scale in the exact
manner illustrated for each spring tension re-
quirement. (See Section 5).

(h) Overheating, as indicated by
discoloration, blistering, odor or bulging of the
parts or surface of the container; by leakage of
insulating compounds; and by oxidation of metal
contact surfaces.

(3) TIGHTEN - This operation applies
to soldered connections, bolts, screws, and fas-
teners holding items rigidly in place. Solder
loose or broken soldered connections. Correct
tightening procedure requires the careful use of

6-2

the proper type and size of tools. Do not over-
tighten screws, bolts and nuts. Fittings tight-
ened beyond thepressure for which they are de-
signed will be damaged or broken.

CAUTION

Do not tighten parts or apparatus requiring
clearance or tension adjustment.

(4) CLEAN - This operation as ap-
plied to external surfaces of boxes, covers, pan-
els, frames, etc. is the normal cleaning process.

(a) Cleaning equipment interiors,
including delicate electrical and mechanical
parts, requires detailed specific procedures.
This cleaning is normally performed as part of
the preventive maintenance routine.

(b) Items scheduled for cleaning
in the check list need not be cleaned each time
they are inspected. Under some conditions, how-
ever, it may be necessary to complete the clean-
ing of a unit before starting the other operations.
Clean all parts only when inspection shows that
it is necessary.

(5) ADJUST - Adjustments are made
only whenthey are necessary to restore normal
operating conditions. Use extreme care in se-
lecting the propertools and gages before making
adjustments. Many adjustments must be made
in a particular sequence. EACH adjustment
must meet ALL requirements for clearance,
spring tension, speed, and other tolerance lim-
its. If ONE adjustment is changed, ALL related
adjustments must be checked. This check may
involve acertain amount of duplication, but there
are no practical short cuts when making over-
lapping functional adjustments. Detailed instruc-
tions for specific requirements and adjustments
are given in Section 5.

(6) LUBRICATE - Lubrication refers
to the application of oil or grease to all rotating
shafts, bearings, cam rollers, sliding surfaces,
and other moving parts. It may include the ap-
plication of oil to metal surfaces or parts of the
equipment. All lubrication should be performed
as directed in Section 5. Section 5 indicates the
normal preventive maintenance-lubrication in-
terval, the points to be lubricated, and the type
and quantity of lubricant to be used.

6-4. PREVENTIVE MAINTENANCE CLEAN-
ING - The majority of preventive maintenance
techniques pertain to specific areas of preven-
tive maintenance. However, the following gen-
eral instructions should be helpful.
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a. Use crocus cloth of No. 0000 sandpaper
to remove rust or corrosion, where there is no
danger of sand or grit lodging in moving parts.

b. Use a clean, dry, lint-free cloth and/or
a dry brush for cleaning purposes.

(1) Use a cloth, moistened with solvent
if necessary, to clean metallic parts (except
electrical contacts). Wipe solvent and dirt from
the part with a clean, dry, lint-free cloth.

(2) Flushing, or burnishing followed
by aflushing action, normally is best when clean-
ing electrical contacts; recheck clearances after
filing or burnishing. Dip an orange stick in

cleaning compound and allow the liquid to drip

“from'thé stick through the contacts only. Re-
move all cleaning compound carefully with a
clean lint-free cloth, and/or bond paper. Pro-
tect other parts against cleaning compound.

WARNING

Prolonged breathing of cleaning compounds is
dangerous. Be sure that adequate ventilation is
provided. In addition, some cleaning compounds
are flammable. Do not use near a flame.

c. If available, use vacuum cleaning equip-
ment for removing loose dust, paper lint, and
dirt from the teletypewriter equipment.

CAUTION

Never use compressed air for cleaning opera-
tions in assemblies of small parts since it may
dislodge springs or other delicate parts. Use a
vacuum cleaner with care; do not break or loosen
wiring and connections.

d. OIL-IMPREGNATED BRONZE PARTS -
Do not immerse oil-impregnated bronze (oilite)
bearings and other oil-impregnated parts in
solvent, because the impregnated oils will dis-
solve. To clean these parts, use a stiff brush
or wipe with an oil-soaked cloth.

e. BALL BEARINGS - Most ball bearings,
except motor bearings, used on the teletype-
writer sets are grease sealed. Do not attempt
to clean or lubricate these, other than to wipe
them with a clean, dry cloth. Lubricate other
bearings as directed in Section 5. Replace any
bearings that do not spin freely.

f. MOTORS - Clean the motors as follows:

ORIGINAL
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(1) Use a clean, dry sash brush to re-
move dust and dirt from the exterior of the mo-
tor. Remove all oil and gummy deposits with a
clean, lint-free cloth, dampened if necessary
with a suitable solvent.

(2) To clean the internal parts of the
motors, disassemble the motor (refer to para-
graph 6-9 and to Bulletin 1180B (NAVSHIPS
94158, Vol. 3 of 3). Remove all dust and dirt
from the motor with a clean dry, sash brush.

CAUTICN

When cleaning, take care not to damage the mo-
tor windings.

(3) When necessary, clean all parts
made entirely of metal by immersing in a con-
tainer of solvent.

g. SELECTCOR-MAGNET - Clean the coils
of the selector-magnet with a cloth, dampened
in solvent if necessary. Clean rust off the pole
pieces with crocus cloth or with No. 0000 sand-
paper; refer to Section 5 for adjustments.

h. FELT WASHERS - Discard any dirty
or gritty felt washers or oilers. Do not clean
by immersing in solvent. When overhauling the
equipment, replace all nonmetallic washers,
mechanically preformed felts, and felt washers
with new ones regardless of condition.

6-5. ROUTINE MAINTENANCE CHECK CHARTS
AND PRCCEDURE

a. GENERAL - Time intervals for routine
preventive maintenance will usually vary with
operating conditions, importance of continuous
operation, and available personnel. Normal op-
eration is based on operating conditions which
prevail when the temperature is moderate and
the air is relatively free of foreign matter and
excessive moisture. When equipment is being
operated in localities where there are extreme
temperatures, excess moisture, dust, dirt, sand,
or other adverse conditions, establish the rou-
tine schedules at whatever intervals necessary
to keep the equipment in satisfactory operating
condition.

b. TIME INTERVALS - Time intervals
are recommended under lubrication in Section
5 for equipment operating under normal condi-
tions.

WARNING

Disconnect the power before starting to remove
or replace any of the components.
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NOTE

Wherever applicable, check or perform thepre-
ventive maintenance on the same and similar
related parts of a component associated withthe
component referenced (i.e., drive and driven
gears, cables, cords, connectors, etc.).

¢. PREVENTIVE MAINTENANCE PRO-
CEDURE - Preventive maintenance procedure
can be divided into two classes, work which can
be completed while the teletypewriter set (group)
remains in service, and work which requires
that the teletypewriter set be taken out of service.

(1) The first class of work is limited
to the operations performed on the teletype-
writer set exterior which is accessible while
the teletypewriter is in service.

(2) The second class of work includes
the operations which require that the teletype-
writer set be removed from service before the
preventive maintenance work is started.

(3) Detailed information on the dif-
ferent individual test requirements and adjust-
ments of complicated parts and mechanisms are
given in Section 5.

(4) After all preventive maintenance
work including lubrication has been completed
and the teletypewriters have been assembled,
make the following tests and adjustments.

(a) Motor speed (governed mo-
tors only).

(b) Rangefinder setting (all typing
reperforators).

(c) Operating and monitoringtests.

NOTE

Always check related adjustments when any ad-
justment is made.

CAUTION

Do not attempt to pick up units by clip-on top
plates or small protruding parts.

(5) DISASSEMBLY AND REASSEM-
BLY.

(a) Disconnect the power and line
cords. Place the components (units) on a bench
or other suitable work-place.

(b) Refer to paragraph 6-9 for
disassembly and reassembly instructions, and
to Bulletin 1180B (NAVSHIPS 94158, Vol. 3 of 3)
for parts diagrams as required.

(¢) Refer to installation instruc-
tions in Section2 for assembly of complete sets
or groups.

(6) LUBRICATION - Lubricate the
equipment as shown in the figures of Section 5.
Section 5 indicates the lubrication interval, the
points to be lubricated, and the quantity and type
of lubricants to be used.

Table 6-1, Routine Maintenance Check Chart

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

1. Exterior of Teletype-
writer Cabinets

Section 5).

Check for dirt, rust, corrosion, cracked
or chipped enamel; loose or missing
bolts, nuts, ‘screws, etc.; bent, rusted,
or damaged door latches and hinges,
rollers, and sliding surfaces on shelves;
broken, cracked, or damaged windows.
Rotate the tape reels to see that they
move freely. Tighten all loose screws
on the exterior of the cabinet; replace
any missing parts. Tighten all switch
mountings and knobs.
oil, dirt, moisture, etc., with a clean,
dry, cloth. Lubricate rollers and
sliding surfaces of the shelves (see

Wipe off excess

Do not over-tighten
screws, nuts, bolts, etc.
Wipe off all excessive
lubricant. Refer to
Section 5 for detailed
instructions for mak-
ing any necessary ad-
justments.

6-4
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Table 6-1. Routine Maintenance Check Chart
WHAT TO CHECK HOW TO CHECK PRECAUTIONS

2. Electrical Facilities
and Cabinet Interiors

3. Cords, Cables and
Connectors

4, Fuses

5. Equipment Shelves

Clean all dirt, dust, etc., from the in-
terior using a brush and clean cloth.
Inspect the interior for loose, damaged
or missing parts. Check and perform
applicable preventive maintenance
listed in 3 through 14 below. Refer to
wiring diagrams shipped with the
equipment or to Volume 2 as needed.

Inspect cords and cables for cracked
or deteriorated insulation, frayed or
cut insulation at connecting points, ex-
cessive strains on the wires or con-
nections. Inspect the connector plugs
and sockets for dirt, rust, oil, corro-
sion, and cracked or damaged shells,
Remove the connector shells and
tighten any loose connections or clamps.
Tighten the connections on the power
cords. Check all connections on
terminal boards for tightness. Clean
grease, oil, and moisture from cords,
plugs and sockets with a clean, dry
cloth, or if necessary clean outer
insulation with clean cloth moistened
in water. Clean corrosion or stains
from plugs with metal polish, Be
sure to remove all residue of the
polish after cleaning,

Inspect the fuses and fuse holders for
dirt, dust, and corrosion. Check for
burned out fuses. Clean the fuses and
fuse holders with a sash brush. Re-
move corrosion on the fuse or fuse
holder with crocus cloth or #0000
sandpaper and wipe clean with a dry
cloth,

Inspect for excessive dirt, cracks,
missing or broken parts, bent, rusted,
or damaged sliding surfaces, worn or
damaged mountings. Tighten all loose
screws, bolts and nuts. Clean the
surfaces, if necessary, with a clean
rag dampened with a suitable dry clean-
ing solvent. Oil may be used to re-
move rust spots from the metal sur-
faces. Lubricate moving parts in
accordance with lubrication diagrams
of Section 5.

Make sure all power
is disconnected before
cleaning. Protect the
various units housed in
the cabinets from dirt,
etc., falling off the in-
terior.

Disconnect all power
before cleaning. Pro-
tect units in cabinets
from dirt, etc., which
is removed from the
wiring,

Make sure all power is
disconnected before
cleaning. Protect units
in cabinets from dirt,
etc., falling off the
fuses and holders.

Protect units which may
be exposed to dirt, etc.,
falling from the shelf,
Maintain adequate ven-
tilation of cleaning sol-
vent and avoid exposure
to fire or sparks. Avoid
prolonged breathing of
fumes.
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Table 6-1. Routine Maintenance Check Chart

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

6. Terminal Boards

7. Wiring

8. Rectifiers and
Transformers

Inspect terminal boards for loose con-
nections and mounting screws, cracks,
breaks, oil, moisture and dirt. Care-
fully examine the connections for me-
chanical defects, dirt, and corrosion.
Tighten loose screws, bolts, and
mounting lugs. Remove and clean
dirty or corroded connections before
tightening. Clean terminal board with
a dry brush. Use a suitable dry clean-
ing solvent if necessary and then wipe
with a clean, dry cloth followed by a
brush to remove all lint.

Inspect for cracked, frayed or torn
insulation. Check for loose clamps,
loose or dirty connections and faulty
lacing. Check for wires which may
be bearing on moving parts. Be sure
the ground connections are clean and
tight. Tighten all loose screw con-
nections. Resolder loose or broken
solder connections. Place all wiring
in the proper place and retie if nec-
essary. (Soldering must be done by
an experienced repairman.) Clean all
moisture, oil, grease, etc., from wir-"
ing with a clean dry cloth. Clean all
connections before reconnecting.

Inspect for dirt, dust, and gummy de-
posits. Check fuses, terminals, and
leads on the control panels, or ter-
minal boards. Investigate any odor or
discoloration of burning insulation or
excessive heating of parts. Remove
any strap, wire or other device used
to strap, a blown fuse. Tighten any
loose mounting screws and bolts.
Solder any loose or broken connec-
tions. Clean the exterior of the unit
with a clean cloth and if necessary, a
suitable dry cleaning solvent. Remove
any foreign material from between the
rectifier connections and diodes; use
a small touch-up brush about one inch
wide. Clean foreign matter from all
other parts with a stiff brush. Test
the rectifier for output voltage. Before
changing the diodes or transformers,
or trouble shooting to provide the pro-
per output voltage; check the AC line
voltage to be sure it is not temporarily
higher or lower then normal. (See
wiring diagrams or Volume 2.)

Disconnect all power
before performing
maintenance operations.
Protect any units which
might be exposed to dirt,
etc., brushed from the
terminal blocks. Pre-
vent solvent from com-
ing into contact with
insulation,

Disconnect all power
before performing the
maintenance operation.

Disconnect all power
before performing
maintenance opera-
tions. Refer to wiring
diagrams shipped with
equipment or in Vol-
ume 2.

6-6
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Table 6-1. Routine Maintenance Check Chart
WHAT TO CHECK HOW TO CHECK PRECAUTIONS

9. Switches, Relays
and Contacts

10. Loose or Defec-
tive Parts

11, Accumulation of
Dust and Dirt

Operate and check the mechanical ac-
tion and spring tension of each switch;
also check for corrosion, dirt, oil,
and moisture on all exposed parts,
Clean with brush and clean cloth, re-
move corrosion with crocus cloth and,
if necessary, remove grease or oil
deposits with a solvent of known, suit-
able characteristics.

a. Remove any pits, build ups and cor-
rosion from contacts with a file or
crocus cloth and finish with a burn-
isher. Replace contacts if insuf-
ficient metal remains. Remove
corrosion from armatures and mag-
net pole pieces with crocus cloth.
Recheck adjustments per Section 5.

b. Remove last traces of oil or clean-
ing compound by pulling a strip of
bond paper through contacts while
pressing them together against the
paper; for armature and pole piece
use thin, preferrably non-magnetic,
flat piece of metal, if required, with
the bond paper.

¢. Remove any filings or small parti-
cles sticking to pole pieces, arma-
ture or contacts by pressing, without
rubbing, fresh pieces of friction
tape against them until clean, Wrap
the tape around a thin piece of metal
as in b, above,

Tighten or replace all loose, missing
or damaged parts; if part of, or af-
fecting any adjustment, make the ad-
justment and check all related adjust-
ments in accordance with Section 5,
Check all components for breaks,
cracks, kinks, corrosion, excessive
wear etc. Manually check rotating and
moving parts of all units against bind
or drag. Check all clutches for com-
plete engagement and disengagement,

Check for dust from paper beneath its
path through punch and typewheel
mechanisms and for dust and dirt on
other parts of the equipment. Clean
by wiping with a soft lint-free cloth.
Cleaning with an air hose should be
avoided.

Disconnect all power,
Keep oil and solvent
from insulation and
contacts to greatest
extent possible; remove
all traces before return-
ing equipment to serv-
ice. Make certain that
grit and fillings do not
lodge in moving parts.

Disconnect power before
working on a component,

Be sure that springs are
not disengaged or other
parts disturbed in clean-
ing. Avoid getting dust
or dirt into bearings or
other moving parts.

ORIGINAL
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Table 6-1. Routine Maintenance Check Chart

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

12. Selector Response
(Typing Reper-
forator)

13. Adjustments

14. Lubrication

15, Tape Winders

If the selector responds to distorted
signals in the manner specified in
Section 5, no maintenance is required.
If the requirements are not met, the
following routine should be observed:

a. Clean the magnet pole faces by run-
ning a clean piece of paper between
them and the armature. If corroded,
see 9 above.

b. Examine selector parts for wear
and replace if worn.

¢. Check adjustment of selector mech-
anism in Section 5.

d. Check selector mechanism springs
and replace if necessary. (See
Section 5.)

Most adjustments will remain within
specification limits for the life of the
equipment and, therefore, do not re-
quire checking unless trouble occurs.
Refer to individual items for adjust-
ments to be checked.

For disassembly prior to lubrication
see detailed instructions at end of this
section, then refer to Section 5. Remove
the units from the cabinets. Examine
all mechanism for signs of lubrication
failure, frequently evidenced by the
presence of red, powdery substance at
point of failure. If failure is observed,
parts should be examined and if dam-
aged they should be replaced. Lubri-
cate the equipment in accordance with
Section 5 and wipe off excessive lubri-
cant with a clean cloth.

Inspect the housing for excess dirt and
missing or broken parts. Tighten all
mounting screws on the exterior of the
unit, replace any missing parts. Clean
excessive oil, dirt, moisture, etc., with
a clean, dry cloth. Adjust the tape
winders as instructed in Section 5.
Lubricate the unit in accordance with
the lubrication diagrams of Section 5.

Exercise extreme pre-
caution to guard against
overtightening screws
which might result in
stripping.

Be sure that springs are
not disengaged and that
other parts are not dis-
turbed during examina-
tion and lubrication.

Note: Check all components, wherever applicable, in accordance with
above instructions numbered 1 through 14, regardless of specific
checks called out in the chart for any component.

Disconnect power source
while performing main-
tenance operations.
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Table 6-1, Routine Maintenance Check Chart
WHAT TO CHECK HOW TO CHECK PRECAUTIONS

16. Tape Winder Motors

17. Motor Units

18. Motor Brushes
(Governed Motor
only)

19. Motor Governor
Brushes

20. Motor Governor
Contacts

Check for cracks or other damage to
the motor. Check for loose, broken

or missing mounting screws. Feel

the motor to make sure it is not over-
heating. Clean the outside of the motor
with a clean, dry cloth. Do not remove
the motor from the tape winder. Lubri-
cate in accordance with the lubrication
diagrams of Section 5.

Preventive maintenance may be per-
formed on the unit or on the motor,
bracket and base assemblies separ-
ately after removal.

a. Shaft should turn freely, smoothly
and quietly by hand and under
power.

b. Check for overheating by feel, dis-
coloration, odor of burned insula-
tion or operation of thermal cut-out
safety switch. -

c. Check motor position on mounting
bracket assembly and tighten mount-
ing strap screws that secure the
motor.

d. Clean the motor as instructed in
Paragraph 6-4.f.

e. Check for breaks and loose or
missing screws.

f. Check items listed under "cords,
cables and connectors", ""Fuses",
"Terminal Boards", "Wiring",
"Switches and Relays' above.

g. Lubricate and, if necessary, adjust
in accordance with Section 5.

Remove and replace if length is less
than 3/8 inch. Wipe and blow off the
accumulation carbon dust.

Examine length and replace if less
than 3/8 inch remains. Wipe and
blow off accumulation of carbon dust.

Replace if badly burned.

Disconnect the power
source before perform-
ing maintenance opera-
tions. Motor normally
runs hot.

Disconnect all power
before removing or re-
placing any components.

Relationship of brush
to armature should be
maintained.

Be sure brush springs
are in place,

Be sure that contacts
are properly aligned.

ORIGINAL
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Table 6-1, Routine Maintenance Check Chart

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

21. Motor Governor
Speed

22, Bases and Motor
Unit Brackets

23. Typing Reper-
forators

See Section 5.

Check for deposits of oil, grease and
dirt. If necessary, scrape or use sol-
vent to remove hardened grease or oil
from metal parts; otherwise use clean
cloth and brush. Use oily cloth to re-
move rust and to clean non-metallic
gears. Clean with dry cloth and keep
oil from belts, sprocket belts, sprockets,
V pulleys and friction drive parts.
Check all gears and belts for reason-
able play and tension. Lurbricate and,
if necessary, adjust in accordance with
Section 5. Perform applicable preven-
tive maintenance listed under ""Cords,
Cables and Connectors", "Terminal
Boards'" and '"Wiring'".

Remove the unit and examine all oper-
ating assemblies for wear, lubrication,
dirt and loose or missing parts.

a, Check manually against bind of all
moving parts.

b. Check for broken or weak springs
and missing or loose parts.

c. Clean and remove any excess
lubricant. (See paragraph 6-4.)

d. Check condition of ribbon and re-
place if necessary. If one edge is
frayed, check ribbon guide align-
ment,

e. Blow or brush out dirt and paper
lint accumulated around printing
and punching mechanism.

f. If typewheel has dirt deposits, re-
move ribbon from guides, insert
paper under typewheel and brush
dirt out toward front of unit while
rotating typewheel, then wipe with
clean cloth.

g. Check the selector as instructed in
12 above.

Applies to governed mo-
tor only. Motor may be
considered on-speed if
not more than 12 target
spots pass a given point
in ten seconds.

Disconnect all power.
Avoid over-lubrication.

6-10
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Table 6-1. Routine Maintenance Check Chart

WHAT TO CHECK

HOW TO CHECK

PRECAUTIONS

23. Typing Reperforators

24, Transmitter
Distributors

moving parts.

above).

Section 5.

h. Check contacts and tape feed-out
(Cont) magnet (see 9, above).

i. Lubricate (see Section 5),

Remove the unit and examine all oper-
ating assemblies for wear, lubrication,
dirt and loose or missing parts.

a. Check manually against bind of all

b. Check for broken or weak springs
and missing or loose parts.

c. Clean and remove any excess
lubricant (see paragraph 6-4).

d. Check clutch trip magnet armatures
and pole pieces (see 9, and 12

e. Spot check, at least, visible con-
tacts. If any are found dirty, oily,
pitted, out of adjustment or other-
wise defective, recheck all contacts
in accordance with 9 above and

f. Lubricate (see Section 5).

Disconnect all power.
Avoid over-lubrication.

6-6. TROUBLE SHOOTING

a. GENERAL - Failures of the equipment
can be traced functionally with the aid of the
Trouble Shooting Charts, Tables 6-2 through
6-5. A step-by-step analysis of the behavior of
the equipment in response to the tabulated checks
will help indicate the area of trouble in which
to apply remedial measures outlined below and
referenced in the chart. Since, in most cases,
each check step is conditioned by the procedure
in preceding steps, examine the condition of all
controls, and switches before rechecking any
step or otherwise performing any trouble shoot-
ing check out of sequence. An eliminative pro-
cess relative to probable troubles indicated
should greatly facilitate clearing faulty opera-
tion at any point in the equipment.

(1) When check of an adjustment is

indicated, care should be exercised not to dis-
turbthe adjustment or related adjustments. Ref-

ORIGINAL

erence is made to adjustment illustrations in
Section 5 as required. If adjustment is found to
be needed, check applicable sequence of para-
graphs in Section 5 to determine if related ad-
justments may be required.

(2) For removaland disassembly pro-
cedures, when indicated, refer to paragraph
6-9, and to the exploded views of the equipment
contained in Bulletin 1180B (NAVSHIPS 94158,
Vol. 3 of 3).

(3) Comprehensive electrical analysis
of the equipment is not generally required in
trouble shooting. Reference to an "open' condi-
tion represents a normally closed circuit through
which current will not flow, due either to a
break, a poor connection, or a poor or dirty
contact mechanism. Reference to a '"closed"
condition represents a normally or intermit-
tently open circuit through which current will
flow, either due to a short or to a sticky, dirty
or poorly adjusted contact mechanism.
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(4) ""Running open" is a condition cre-
ated by an open signal circuit, resulting in op-
eration of typing and printing mechanisms be-
cause of the absence of a stop signal to latch
the function clutches.

(5) "Running closed' is a condition
created by a closed signal circuit, resulting in
failure of typing and printing mechanisms to
respond to a signal, due to the absence of the
start and spacing elements in the signal, or to
mechanical failure.

(6) "Garbling'" is a condition in which
the response of the typing and printing mecha-
nisms does not correspond tothe mechanical or
signal input.

NOTE

I trouble shooting checks indicate abnormal
conditions, refer to paragraph 6-8, in this sec-
tion. I lubrication is indicated, refer back to
Section 5.

b. PROCEDURE - The trouble shooting
information presented in this section consists
of operational, electrical, and mechanical checks
designed to lead maintenance personnel to the
specific part, adjustment, or electrical compo-
nent that is causingthe trouble in the equipment.
A thorough knowledge of the sequence of opera-
tion for each functioning element is of funda-
mental importance. Refer to Section 3 and to
Section 4 of this manual to clarify the operation
and function of all teletypewriter parts. Be-
cause the teletypewriter groups and sets are an
assemblage of components, the first step in
trouble shooting, if the trouble is not obvious,
is to sectionalize the trouble to a particular
component, then determine what specific mech-
anism or electrical part is faulty.

(1). Make a visual inspection of the
equipment to determine if the trouble is caused
by loose line or power connections, improperly
set switches, erratic motor speed, or improper
rangefinder setting.

(2) Arrange an operating test of the
equipment. Refer to Section 2, Installation, and
to Section 3 Operator's Section, if required, to
sectionalize the trouble. These procedures are
primarily performed after initial installation of
new or repaired equipment and may be used to
locate troubles when they occur.

(3) LOCALIZING ELECTRICAL TROU-
BLES - Most electrical troubles arefound at the
various contacts inthe equipment, which include,
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switch contacts, plug-in connector and pin con-
tacts, terminal board contacts, soldered con-
tacts, (including spliced wires), and chassis
ground contacts. Electrical circuits in the tel-
etypewriter set have jack or terminal board
connections at the points where most tests must
be made. Do not disturb the wiring more than
necessary when testing or inspecting. Mainte-
nance personnel must be thoroughly familiar
with the schematic and wiring diagrams to be
found with the equipment or in Volume 2, and
use them while making point-to-point checks of
the circuits. Schematic wiring diagrams of ex-
ternal equipment to which the teletypewriter set
is connected furnish informationhelpful for test-
ing and localizing trouble.

(a) POWER SUPPLY CHECKS -
To be sure that proper operating conditions ex-
ist, check the input power, AC circuits, and DC
circuits inturnbefore making other tests. These
checks will, of necessity, include normal oper-
ation of the parts in these circuits and the re-
quirements of all adjustments which would af-
fect the indicatedtrouble as related to the parts.
When check of an adjustment is indicated, care
should be exercised not todistrub the adjustment
or related adjustments.

(b) CONTINUITY, RESISTANCE,
AND CAPACITOR CHECKS

1. CONTINUITY. The con-
tinuity check is used to locate suspected open
circuits. In making continuity checks, be sure
that parallel current paths are disconnected.
Make thetests by checking the continuity through
the circuit suspected to be faulty by connecting
the tests leads so that the current can go only
through the suspected circuit. Be sure no other
part of the circuit is shunting the circuit being
tested. I necessary, disconnect certain leads.
Check all likely circuits, in this manner. If,
after checking all possible causes, the fault can-
not be located, make a continuity test of the en-
tire circuit. Test from one terminal to a half-
way point in the circuit. If continuity is indicat-
ed, test the other half of the circuit. Continue
subdividing the circuit until the open point is
definitely located.

2. RESISTANCE. The re-
sistance check is used to locate suspected open
or shorted coil windings, transformer windings,
motor windings, fixed resistors and inductors.
In making resistance checks, follow the same
general procedures as those described for con-
tinuity checks (1. above).

3. CAPACITOR. Thecapac-
itor check is used to locate shorted or leaking
elements. To test, discharge the suspected ca-
pacitor with an insulated shorting jumper. Then

ORIGINAL



disconnect one lead and connect the capacitor to
an ohmmeter. Use the highest reading scale.
A good capacitor will be indicated by the ohm-
meter pointer first moving upthe scale rapidly,
then returning more slowly tothe infinity mark.
A capacitor which is open will give a reading of
infinite ohms. A shorted capacitor will give a
reading of constant value between zero and in-
finity, depending upon the resistance of the short,.

WARNING

Be extremely careful when handling charged
capacitors. A severe electrical shock may be
received from the capacitor or leads connected
to a power supply in operation.

(c) ELECTRICAL CHECKS

1. Check for external inter-
ruptions to the 115 volt AC power supply at the
cabinet terminal boards.

2, Check for open fuses lo-
cated on the equipment control panels or elec-
trical service assembly facilities. If open, ro-
tate the motor by hand and check for excessive
mechanical load before replacing the fuse, Ifa
replaced fuse burns out immediately upon in-
stallation, check for shorted wiring in the mo-
tor, selector magnets, or the rectifier trans-
formers,

3. Proceed to the applicable
trouble shooting chart (paragraph 6-7), for a
more complete tabulation,

(4) LOCALIZING MECHANICAL
TROUBLES - Although many mechanical trou-
bles can occur in the teletypewriter sets, no
difficulty should be experienced in locating the
fault if the sequence of operation is checked
through its various steps. When a mechanical
function fails to operate, or operates in a faulty
manner, the trouble may be in a particular ad-
justment, or series of adjustments, or it may
be in a particular assembly. One method for
checking troubles involves checking the indi-
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Par. 6-7.b.

vidual requirement for all adjustments in the
faulty subassembly or mechanism. Use the re-
lated data, found inthe detailed adjustment pro-
cedures of Section 5, to determine the sequence
to be followed. A second method involves set-
ting up by hand the selecting mechanism and
completing the operation by manually rotating
the motor, shaft, gear, or cam that normally
drive the assembly. This second method is usu-
ally quicker when only one adjustment is faulty
and the remainder of the mechanism is in good
condition. In such cases onlytherelated adjust-
ments need be checked. In some instances,
faulty operation may be observed only when the
mechanism is power-driven. The experience
of the maintenance personnel and the over-all
condition of the equipment will indicate which
of the two methods is the better approach to
various troubles. As with electrical troubles,
additional aid in locating mechanical troubles
may be secured from records of previous trou-
bles and adjustments. The procedure for local-
izing mechanical trouble is divided into the ef-
fects of the trouble observed. Proceed to the
applicable trouble shooting chart.

6-7. TROUBLE SHOOTING CHARTS

The following tables, 6-2 through 6-5, are
arranged by group to helpin locating a probable
faulty component.

a. Any trouble listed inthe trouble column
is assumed to be the only trouble. Multiple si-
multaneous troubles would probably require
some degree of special service engineering
analysis while using the schematic wiring dia-
gram applicable to the equipment along with
Section 4, PRINCIPLES OF OPERATION, of
this manual,

b. When atype of trouble has been located
in the trouble column of a chart, refer back to
the preceding steps in the first column and, if
necessary, to Section3, OPERATOR'S SECTION,
in order to verify proper control and switch
settings as well as otherwise normal operation
of the overall group.
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Transmitter Group Trouble Shooting Chart

STEP

PROCEDURE
AND
NORMAL INDICATION

TROUBLE

NEXT STEP

CORRECTION
(REFERENCE
PARAGRAPH)

Transmitter cabinet
for each of 3 (or 6)
channels, as required
by operating conditions;
control relay, step re-
lay, sensing clutch re-
lease magnet, distri-
butor clutch release
magnet and counter
magnet operate from
48 volt DC source
ABNORMAL TRAF-
FIC LAMPS light on
line seizure condition.

Cabinet main power
switch and both mo-
tor switches ON:
motors (synchronous)
run normally.

NOTE: If governed
motors are used, re-
fer to STEP 3.

No relays or
clutches will op-
erate.

One relay or mag-
net operated me-
chanism does not
operate properly.

ABNORMAL
TRAFFIC LAMPS
will not light.

No motor runs.

Motor will not
start.

Check 48 volt DC source
at bottom of cabinet.

a. Check connections and
wiring.

b. Check adjustment of de-
fective part (refer to

affected unit in steps
below).

a, Check bulb and socket,

b. Check connections and
wiring at cabinet.

c¢. Check connections and
wiring at remote area,

a. Check AC power to cabi-
net terminal connection.

b. Check convenience re-
ceptacle and connections
for short.

a. Check 4 amp. slow-blow
fuse.

b. Check motor switch.

c. Check power factor cor-
rector (esp. if second
fuse blows).

d. Check, and, if required,
reset thermal cut-out
switch.

e. Check motor-start relay.

f. Check connections and
wiring.

g. Check motor-start capa-
citor.

h. Check start winding.

6-8.a.(2)(a)

6-8.a.(2)(b)

6-8.a.(1)

6-8.a.(3)
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Table 6-2. Transmitter Group Trouble Shooting Chart

Table 6-2

TROUBLE

NEXT STEP

CORRECTION
(REFERENCE
PARAGRAPH)

Motor will not
run,

Motor speed in-
correct.

Motor overheats,
noise and/or vib-
ration,

Motor will not
start.

Motor runs at in-
correct speed.

Motor speed un-
controllable,

Check operating winding.

Check power line frequency

and voltage.

a. Disconnect power.

b. Check for lubrication,

¢. Check manually for bind-
ing or loose mechanical

parts.

d. If more than 1 motor
overheats, check power,

a. Check fuse and power
connections.

b. Check motor brushes.
c. Check governor brushes.

d. Check governor adjust-
ment.

a. Check 115volt AC power
line voltage.

b. Check motor and gover-
nor brushes.

c¢. Check governor adjust-
ment.

d. Check governor re-
sistor.

a. Check governor capacitor
and resistor.

b. Check for sticking gover-
nor contacts.

6-8.a.(3)(d)

6-8.a.(4)

6-8.a.(4)(d)

PROCEDURE
AND
STEP | NORMAL INDICATION
2.
Cont
3. | Governed Motor:
Switches ON: both
motors run normally,
as in STEP 2 above.
NOTE: Use this step
only where a governed
motor is used in place
of synchronous motor.
ORIGINAL
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Table 6-2. Transmitter Group Trouble Shooting Chart

STEP

PROCEDURE
AND
NORMAL INDICATION

TROUBLE

NEXT STEP

CORRECTION
(REFERENCE
PARAGRAPH)

Tandem Message Iden-
tification Module:
Deletion switch in
"NO DELETE" posi-
tion; preceding each
message, the module
automatically trans-
mits the message
identification se-
quence and message
number with local
visual indication of
number. As tape runs
out of one transmitter
distributor, module
switches transmission
to the other loaded
transmitter distribu-
tor in series on the
same channel.

Will not start
transmission,

Will not properly
transmit complete
code sequence,

Will not transfer
transmission to
other loaded
transmitter dis-
tributor at end of
tape.

a. Check delete switch,

b. Check transmitter dis-
tributor tape out contact
through the control relay
to +48 volt DC.

c. Check from the tape out
contact, through the nor-
mally closed control re-
lay contacts, diode, off-
normal contacts, start
contacts, and K201 con-
tacts (5T-6T) to ground.

a. Check a. through c. above
and associated contacts.

b. Check interrupter con-
tacts, step relay, auxiliary
contacts and stepping
switches.

¢, Check counter mechanism.

d. Check transmitter distri-
butor contacts.

e. Check all components of
affected circuit per sche-
matic wiring diagram
4361 WD.

a. Check tape-out contacts.

b. Check control relays.

¢. Check stepping switches.

d. See e. above.

NOTE: The over-lap of
most functions may require
careful study of wiring
diagrams to clear troubles.

6-8.a.(5)(a)

6-8.a.(5)(b)

6-8.a. (5)(c)

6-16
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Table 6-2. Transmitter Group Trouble Shooting Chart
PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
5. | Transmitter Distribu- | Will not start. . Check tape-out contacts 6-8.a.(6)(a)
tor: Loaded with tape and start or tight tape
and RUN-STOP lever contacts.
in RUN position;
starts from "flip-flop" . Check 48 volt DC source.
control circuit of
numbering module. . Refer to STEP 4, above.
Transmits message to
out-going signal line
after transmission of | will not transmit, |a. Check 48 volt DC supply
or transmits and signal line current.
message number from .
numbering module garbled signal.
: . Check reader and dis-
tributor contacts.
. Check circuit back
through code and stepping
switches (refer to STEP
4. above).
. Check sensing pins and
linkage.
Will not run, or . Check start (tight tape) 6-8.a.(6)(b)
stops during and tape-out contacts.
normal message
transmission. . Check control relays and
48 volt DC source.
. Check mechanical link-
ages, clutches and mag-
nets.
. Check all auxiliary and
stepping switch contacts
in circuit.
. Check step relay (refer
to STEP 4. above).
Does not feed or . Check mechanical link- 6-8.a.(6)(c)
sense tape. ages.
. Check for defective
clutch, release magnet
and coil.
ORIGINAL
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Table 6-2. Transmitter Group Trouble Shooting Chart
PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
5. Tape lid does not . Check latch. 6-8.a.(6)(d)
Cont open when re-
leased. . Check for damaged or
missing springs.
Feed wheel does . Check adjustment.
not engage tape
feed holes. . Check alignment of feed
and code holes. (If not
not correct, check origi-
nal perforator of tape.)
Transmitter Dis- . Check tape lid. 6-8.a.(6)(e)
tributor does not
stop when tape . Check tape-out pin.
runs out,
. Check tape-out contacts.
6. | Multiple Transmitter Overheating,noise . Check for lubrication. 6-8.a.(7)
Distributor Bases and/or vibration.
. Check for tightness of
screws and nuts,
. Check for proper align-
ment and mesh of all
gears and timing belts.
. Check for loose or bind-
ing gears, bearings and
other moving parts.
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Table 6-3. Typing Reperforator Monitor Group Trouble Shooting Chart
PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
1. | Monitor Cabinet: Main | No power. a. Check AC to cabinet and |6-8.b.(1)
power switch ON; con- connections.
trol panel LOW TAPE
lamp and WINDER- b. Check main power switch.
FULL lamp light and
extinguish for either c. Check AC receptacle con-
of 2 multiple typing nections and wiring,
reperforator sets, and
SEIZURE and OPEN
LINE lamps light from | Neither the LOW . | Check cor -6-8:b(2) - |-
external source for TAPE or WINDER | back to AC power source.
each of the 6 typing FULL control
reperforators, as re- panel lamp will
quired by operating light.
conditions. AC power
is available at two
cabinet receptacles. One of above a. Check bulb, socket and
115 volt DC power is alarm lamps will connections.
available at control | not light. '
panel DC outlet, b. Check specific operating
contacts on reperforator
tape supply reel or on tape
winder mechanism.
SEIZURE and Check bulb, socket, connec-
OPEN LINE lamps | tions and external control
will not light. voltage source.
No 115 volt DC Check cabinet power source
at cabinet re- and connections.
ceptacle,
2. Both tape winder Check main AC power source, | 6-8.b.(3) and
switches and both connections and wiring, 6-8.b.(7)

typing reperforator
set motor switches
ON: All motors run
normally.

Motor will not
start.

a. Check 4 amp. fuses (one
tape winder motor and
typing reperforator set
motor wired in parallel
with one fuse for both).

b. Check power factor cor-
rector (esp. if new fuse
blows).

c. Check motor switch and,
if required, reset thermal
cut-out switch.

ORIGINAL
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Table 6-3. Typing Reperforator Monitor

275B

Group Trouble Shooting Chart

receives incoming

and prints tape.

message; perforates

open on mark sig-
nal; runs closed
on space signal.

Poor selector
receiving range.

motor end base.

b. Check incoming signal
line current,

¢. Check 33RY polar line
relay.

d. Check local DC power.

e. Check selector magnet,
armature and linkage.

a. Check incoming signal
voltage, current and mark-
ing and spacing bias.

b. Check selector magnet
armature and pole pieces
for oil and dirt.

c. Check selector adjust-
ments.

PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
2, d. Check motor start relay.
Cont
e. Check connections and
wiring.
f. Check motor start capa-
citor,
g. Check motor startwind-
ing.
Motor will not run.| Check operating winding.
Motor speed in- Check power line frequency
correct. and voltage.
Motor overheats, | a. Disconnect power.
noise and/or
vibration. b. Check lubrication.
¢. Check manually for loose
or binding parts (if more
than one motor overheats,
check power).
3. | Typing Reperforator Will not run: runs | a, Check drive parts through | 6-8.b.(4)}(a)

6-20
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Table 6-3

Table 6-3. Typing Reperforator Monitor Group Trouble Shooting Chart

TROUBLE

NEXT STEP

CORRECTION
(REFERENCE
PARAGRAPH)

Intermittent er-
rors in printing
and perforating
(same errors).

Tape does not
feed properly.

Tape is not
printed,

Punch pins do not
penetrate tape.

Garbled copy and
perforations;
gaining or loosing
a pulse.

. Check range finder ad-

justment to incoming
signal.

. Check line current,

. Check selector magnet

armature adjustment,

. Check selector adjust-

ments.

. Check tape loading.

. Check tape feed mecha-

nism adjustments.

. Check for excess chad

packed in punch block
(fully perforated units
only).

. Check ribbon installation.

. Check printing mecha-

nism adjustments,

. Check adjustments.

. Check for worn pins.

. Check as for "intermit-

tent errors' above.

. Check for damaged or

missing springs on punch
slides or punch slide
latches,

. Check positioning mecha-

nism adjustments,

. Check punch mechanism

adjustments.

6-8.b.(4)(b)

6-8.b.(4)(c)

6-8.b.(4)(d)

6-8.b.(4)(e)

6-8.b.(4)(£)

PROCEDURE
AND
STEP | NORMAL INDICATION
3.
Cont
ORIGINAL
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Table 6-3. Typing Reperforator Monitor Group Trouble Shooting Chart
PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
3. Typewheel does a. Check function blade ad- | 6-8.b.(4)(g)
Cont not shift. justments.
b. Check positioning mecha-
nism adjustments.
4, | Automatic non- Make mechanical checks as | 6-8.b.(4)(i)
interfering "letters" outlined in Table 6-4,
tape feed-out mecha- STEP 4.
nism: Similar in
operation to remote
controlled mecha-
nisms, except that
operation is initiated
after a fixed period
of idle line time,.
5. | Multiple Typing Re- Overheating, noise | a. Check lubrication. 6-8.b.(5)
perforator Base. and/or vibration,
b. Check for tightness of
screws and nuts.
c. Check adjustment of
motor pinion to driven
gear,
d. Check alignment and ten-
sion of sprockets and
timing belts.
e. Check for loose or binding
gears, bearings and other
moving parts,
6. | Tape Winder Tape breaks, a. Check tape tension mecha- | 6-8.b.(6)
tangles or does nism.
not wind properly.
b. Check disengage clutch.
¢, Check friction drive
roller and reel engage-
ment,
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Table 6-4. Typing Reperforator Receiving Group Trouble Shooting Chart
PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
1. | Receiving Cabinet; No power. a. Check AC to cabinet and | 6-8.c.(1)
Main power switch ON; connections.
LOW TAPE lamp, 6
REMOTE SEIZURE b. Check main power switch.
lamps and 6 OPEN
LINE lamps light and c. Check AC receptacle,
extinguish as required power, connections and
by operating condi- wiring.
tions. Power is avail-
able at AC convenjence et = mm — s s g e e o oa R — —
| Teceptacle. - - | LOW TAPE | a. Check applicable con- 6-8.c.(2)
lamp will not tacts at tape reel, wiring
light. and connection back to
AC supply.
b. Check bulb, socket and
connections,
REMOTE SEIZ- Check bulb, socket, con-
URE or OPEN nections and wiring back to
LINE lamps will external voltage and control
not light. source.
2. | Main power switch No motor runs. Check main AC power source, | 6-8.c.(3)
and two motor power connections and wiring.
switches are ON; NOTE: If a
both motors run governed mo-
normally. tor is used,
refer to
STEP 3, of
Table 6-3.
Motor will not a. Check 4 amp. slow-blow
start. fuse,
b. Check motor switch.
c. Check power factor cor-
rector (esp. if new fuse
blows).
d. Check and, if required,
reset thermal cut-off
switch,
e. Check motor start relay,
ORIGINAL 6-23
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Table 6-4. Typing Reperforator Receiving Group Trouble Shooting Chart

PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
2, f. Check motor start capa-
Cont citor.
g. Check motor start wind-
ing.
Motor will not Check operating winding.
run.
Motor speed in- Check power line frequency
correct. and voltage.
Motor overheats, a. Disconnect power.
noise and/or
vibration. b. Check lubrication.
¢. Check manually for loose
or binding parts (if more
than one motor overheats,
check power).
3. | Typing Reperforator Check according to instruc- | 6-8.c.(4)
tions as outlined in Table
6-3, STEP 3.
4, | Remote controlled None will feed a, Check 115 volt DC 6-8.b.(4)(h)
non-interfering tape. source,
"letters' tape feed- NOTE: If an
out mechanism: b. Check terminal connec- adjustment
Feeds out predeter- tions and wiring. required
mined length (ad- checking,
justable up to 18 check all re-
inches in 0.6 inch One unit will not a. Check tape feed-out mag- | lated adjust-
steps) of tape punched | feed tape. net and armature. ments.
with letters combina-
tion after 1 second b. Check drive bail, release
time delay following lever and latch lever.
end of message (if
associated TAPE c. Check non-repeat latch
FEED OUT button is and blocking latch.
depressed),
d. Check reperforator clutch
trip mechanism,
e. Check series resistor.
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Table 6-4. Typing Reperforator Receiving Group Trouble Shooting Charts
PROCEDURE CORRECTION
AND (REFERENCE
STEP| NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
4, Feed-out stops, with-
Cont | out interfering, upon
receipt of incoming
message or at end of
its cycle,
Will not feed cor- | a. Check tape length ad-
rect length, justing plate.
b. Check release and latch
levers.
c. Check feed and check
pawls.
d. Check ratchet cam fol-
lower.
e. Check tripping and un-
blocking mechanism.
Starts feeding Check time delay lever ad-
before elapse of justment and related ad-
1 second time justments.
delay.
Will not stop a. Check non-repeat latch,
feeding or in-
terfers with b. Check tripping mecha-
message. nism and blocking
¢. Check storage mecha-
nism and reset bail toggle
linkage.
Will not punch a. Check reperforator clutch
letters combina- trip lever and bail.
tion in tape.
b. Check punch slide latches.
¢. Check storage mechanism.
5. | Multiple Typing Refer to STEP 5 of Table 6-8.c.(5)
Reperforator Base, 6-3.
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Table 6-5. Monitor Transmitter Group Trouble Shooting Chart

STEP

PROCEDURE
AND
NORMAL INDICATION

TROUBLE

NEXT STEP

CORRECTION
(REFERENCE
PARAGRAPH)

Monitor Transmitter
cabinet: WINDER
FULL and TAPE OUT
lamps light and ex-
tinguish, as required,
for the multiple typing
reperforator and tape
winder sets.

Cabinet main power
switch and both motor
switches ON: motors
run normally,

Transmitter Distrib-
utor RUN-STOP lever
in RUN position; reads
(senses) perforated
tape and transmits
message over out-
going signal line,

Neither of the
lamps will light,

One of above
alarm lamps will
not light.

Troubles are the
same as on those
listed under
STEP 2 of Table
6-2.

Will not start.

Will not trans-
mit, or trans-
mits garbled
signals.

Will not run, or
stops during
normal message
transmission.

Check connections and wiring
back to AC power source.

a. Check bulb, socket, and
connections.

b. Check specific operating
contacts on the reper-
forator tape supply reel,
or on the tape winder
mechanism.

Refer to Table 6-2, STEP 2.

a. Check tape-out and start
(tight-tape) contacts.

b. Check 115 volt DC source.

c¢. Check series resistors.

d. Check reader clutch mag-
net.

a. Check DC power supply,

and signal line current.

b. Check reader and dis-

tributor contacts.

c. Check sensing pins and
linkage.

a. Check start (tight tape)

and tape-out contacts.

b. Check clutch magnets and

DC source.

¢. Check mechanical linkages

and clutches.

6-8.d.(1) and
(2)

NOTE: Ifa
governed mo-
tor unit is
used refer to
Table 6-2,
STEP 3.

6-8.d.(3)

6-8.a.(6)(b)

6-26
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Table 6-5. Monitor Transmitter Group Trouble Shooting Chart

Table 6-5

PROCEDURE CORRECTION
AND (REFERENCE
STEP | NORMAL INDICATION TROUBLE NEXT STEP PARAGRAPH)
3. d. Check reader auxiliary
Cont "B" contact.
e. Check series resistor.
Does not feed or Refer to Table 6-2, STEP 5
sense tape. for this and following
troubles.
Tape lid does not
open when re-
——leased.
Feed wheel does
not engage tape
feed holes.
Does not stopwhen
tape runs out.
4. Multiple Transmitter Troubles are the Refer to Table 6-2, STEP 6. | 6-8.d.(4)
Distributor Base. same as those
listed under STEP
6 of Table 6-2.
5. | Typing Reperforator. Refer to Table 6-3, STEP 3. | 6-8.d.(5)
6. | Multiple Typing Re- Refer to Table 6-3, STEP 5. | 6-8.d.(6)
perforator Base.
7. | Tape Winder. Refer to Table 6-3, STEP 6. | 6-8.d.(7)
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Par. 6-8,

6-8. ELIMINATION OF TROUBLE INDICA-
TIONS

a. TRANSMITTER GROUP (See Table 6-2)
(1) ALARM LAMP FAILURES
(a) Check main power fuse.

(b) Check bulb, socket, connec-
tions, and wiring. Refer to Volume 2 of this
manual, See Table 6-1(7).

(2) RELAY AND CLUTCH RELEASE
MAGNET FAILURES

(a) Check 48 volt DC sources.
Refer to Table 6-1(9).

(b) Check connections to relays,
wiring, and relay contacts (Table 6-1(9).

(3) MOTOR FAILURE (SYNCHRONOUS
MOTOR)

(a) Check fuses in motor circuit,
Fuses are located on electrical control relay
rack and are accessible when rear doors are
opened.

(b) Check for open thermal cutout
switch on motor mounting bracket. If the red
button is raised, rotate motor by hand and check
for binds or obstructions. Depress switch but-
ton. If the cut-out operates shortly after the
motor switch has been reset, allow the motor to
cool for five minutes and check further for the
cause of overheating. Refer to Table 6-1(17)
and paragraph 4-3.d.(1).

(c) Check motor ON-OFF switch
on set base (see Table 3-1) for loose connec-
tions or defective operation.

(d) If motor operates at incorrect
speed, check for 60 cycle (¥ 0.5 cycle) frequen-
cy in power supply.

(4) MOTOR FAILURE (GOVERNED
MOTOR)

(@) Check AC power to cabinet
terminal board. Check convenience recepta-
cles on multiple bases for loose connections.

(b) Check fuse in motor circuit.

(c) Examine motor brushes and
replace if length is less than 3/8 of an inch,
Wipe and brush off accumulated carbon dust,
Relationship of brush to armature should be
maintained, Similarly, examine governor brush-
es, and be sure brush springs are in place,
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(d) Check governor adjustment,
Figure 5-71. If motor runs at incorrect speed,
check 115 volt AC power line supply. If line
voltage is stable, use a tuning fork and check
motor speed (see paragraph 4-3.d.(2).

(e) ¥ motor speed is uncontrol-
lable, check for short in governor capacitor.
To readjust, refer to Figure 5-70 and 5-71.

(f) I motor overheats check for
binding and lack of lubrication.

(5) TANDEM MESSAGE IDENTIFICA-
TION MODULE FAILURE

(a) NO TRANSMISSION
1. Check delete switch.

2. Check energizing circuit
for transmitter distributor clutch release mag-
net. Refer to paragraph 4-3.g.(3)(a)l. See ap-
propriate wiring diagram in Volume 2 of this
manual,

(v) IMPROPER TRANSMISSION
OF FIFTEEN CHARACTER CODE SEQUENCE -
Refer to paragraph 4-3.g.(3)(a) for operation
sequence,

1, Check operation of step-
ping relay.

2. Check stepping switch
contacts and connections to stepping switch.,

3. Check code reading con-
tacts on numbering drums. For adjustments
see Figures 5-108 and 5-109,

4. Check interrupter con-
tacts on stepping switch assembly. Adjust ac-
cording to Figure 5-1186.

5. Check distributor con-
tacts (see Table 6-1(9).

(c) TANDEM TRANSMISSION
FAILURE

1. Check control circuit and
numbering module as outlined above. Refer to
paragraph 4-3.g.(3)(a) for operation sequence.

2. Check tape-out contacts
and start contacts on tandem transmitters.

() TRANSMITTER DISTRIB-
UTOR FAILURE

(a) IMPROPER TRANSMISSION
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1. Check mark and space
current.

2. Checkreader anddistrib-
utor contacts (see Table 6-1(9). For operation
sequence, see paragraph4-3.b. Adjust contacts
as shown in Figures 5-79 and 5-82.

3. Check control relay cir-
cuit as explained above.

() STOPS DURING NORMAL
TRANSMISSION

1. Check transmitter dis-
tributor clutch assembly. Refer to adjustment
Figure 5-74 through 5-76.

2. Check mechanical link-
ages and drive parts. Refertoparagraph4-3.b.
for operating theory.

3. Check operation of con-
trol circuit, Refer to appropriate wiring dia-
gram in Volume 2 of this manual.

(¢) TAPE FEED FAILURE - Check
tape feed mechanism. Refer toparagraph 4-3.b.
and Figure 5-80.

(d) TAPE LID FAILURE - Check
tape lid release mechanism. Refer to para-
graph 4-3.b. and Figure 5-84.

(e) TAPE-OUT FAILURE

1. Check tape lid (see para-
graph (d) above).

2. Check tape out pinandcon-
tacts. Refer to paragraph4-3.b. For adjustment
procedure refer to Figure 5-86, 5-87 and 5-91.

(1) TRANSMITTER DISTRIB-
UTOR BASE FAILURE

(a) Checkfor lubrication of gears.

(b) Check for proper alignment of
units on base. Refer to paragraph 2-2.c.(5) for
positioning of transmitter distributor. See Fig-
ure 5-98.

b. TYPING REPERFORATOR MONITOR
GROUP (See Table 6-3)

(1) POWER FAILURE
(a) Check for external interrup-
tions of 115 volt AC power supply to cabinet

terminal boards.

ORIGINAL
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Par. 6-8.b.(4)(c)2.

(b) Check mainpower fuse located
at rear of cabinet on electrical relay control
rack. Fuse is accessible when rear doors are
opened, or control rack is tilted forward.

(2) ALARM LAMP FAILURE

(a) Check bulb, socket, connec-
tions, and wiring to lamp (see Table 6-1(3) and
(7). Refer to applicable wiring diagram in Vol-
ume 2 of this manual.

(b) Check tape out and winder full
gwitches on units. Refer to Figures 5-68 and
5-102,

(3) MOTOR FAILURE - For synchro-
nous motors refer to paragraph 6-8.a.(3). For
governed motors refer to paragraph 6-8.b.(4).

(4) TYPING REPERFORATOR FAIL-
URE

(a) RUNS OPEN OR CLOSED

———1.—Check connections of cab-
inet terminal boards, and receptacle to reperfo-
rator transmitter set.

2. Check for open magnets
or faulty connections in selector mechanism on
reperforator unit. See Table 6-1(12) and (23).

3. Check for defective 33RY
polar line relay for unit involved.

4. Check incoming signal at
cabinet terminals. Check equipment independ-
ently of line signal.

5. Check for binding mech-
anism in selector unitand transfer mechanisms.

(o) INTERMITTENT ERRORS

1, Check for inadequate or
excessive line current.

2. Check range finder set-
ting beyond range of incoming signal. For op-
erating theory refer to paragraph 4-4.b.(3). For
adjustment see Figure 5-8.

3. Check selector mecha-
nism adjustments, Figures 5-3 and 5-9.
(c) IMPROPER TAPE FEED

1. Check tape loading (refer
to paragraph 3-3.b.(2)(a).

2. Check tape feed mecha-
nism (refer to paragraph 4-4.b.(8)(c). See Fig-
ures 5-18 through 5-21 for adjustments.
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Par. 6-8.b.(4)(c)3.

3. Check for fouled punch
mechanism due to excessive chad (fully perfo-
rated tape units only). Refer to paragraph 3-3.
b.(3).

(d) PRINTING FAILURE

1. Check ribbon installation
(paragraph 3-3.b.@2)(b).

2. Check printing mecha-
nism. For operating theory see paragraph 4-4,
b.(9). See adjustment Figures 5-46 through
5-53.

(e) PUNCH FAILURE - Checkad-
justment Figures 5-13 through 5-21. Refer to
paragraph 4-4.b.(8) for operating theory.

(f) GARBLING

1. Check free movement of
linkages around eccentrics in linkage from code
bar extension through transfer mechanism and
bell cranks to push bars. Check the particular
linkage for the code or code element most fre-
quently involved in the incorrect interpretation
of the input signal,

2. Check and adjust axial
and rotary correcting mechanisms for firm po-
sitioning of correcting plate roller (axial) or
correcting lever lobes (rotary) simultaneously
with activation of the printing hammer. See ad-
justment Figures 5-40 through 5-45,

3. Check oscillating drive
link and bail if only the tops of characters are
printing. Mechanism may be withdrawing the
type wheel prior to printing hammer stroke. See
adjustment Figure 5-40.

(g) LETTERS - FIGURES SHIFT
FAILURE

1. Check mechanical linkage
from push lever extensions through punch slide
latches and punch slides to punch pins for bind-
ing on erroneous code hole perforating sequence.
Refer to paragraph 4-4.b.(9)(b)5.

(h) REMOTE CONTROL NON-
INTERFERING "LETTERS" TAPE FEED-OUT
MECHANISM FAILURE

1. Check external 115 volt
DC supply to tape feed-out mechanism magnets.
Check wiring, connections, and series dropping
resistor. Refer to Table 6-1(3), (6), and (7).

2. Check for dirty or poorly
adjusted switch contacts in the tape feed-out
circuit involved, Check for an open tape feed-
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out magnet, or dirty magnet armature, Clear
armature and magnet pole piece by drawing a
thin piece of paper between them while applying
slight pressure to the armature. See Table 6-1
(9).

3. Checktapefeed-out mech-
anism adjustments, Figures 5-54 through 5-66.
Refer to paragraph 4-5b.(2) for operating theory.

4. Checkreperforator clutch
trip mechanism adjustments, Figures 5-1
through 5-10,

5. Check tape length adjust-
ing plate (Figure 5-65) and adjust to desired
length of tape feed-out.

6. Check remaining tape
feed-out mechanism adjustments, Figures 5-58
through 5-66, and correct if necessary.,

(i) AUTOMATIC NON-INTER-
FERING "LETTERS" TAPE FEED-OUT MECH-
ANISM FAILURE - Make mechanical checks as
outlined in paragraph (h)3. through 6.above. Re-
fer to paragraph 4-4.b.(10) for operating theory.

(5) TYPING REPERFORATOR BASE
FAILURE

(a) Checkfor lubrication of gears.

(b) Checkfor proper belt tensions.
Refer to paragraphs 4-4.c. and adjustment Figure
5-617,

(c) Check for proper alignment of
motors and typing reperforators. See paragraph
2-3.c.(2)(a), (d), and (e) and adjustment Figures
5-68 through 5-71,

(6) TAPE WINDER FAILURE (TAPE
BREAKAGE OR FOULING)

(@) Refer to paragraph 4-4.e. for
operation theory. Check tape tension mecha-
nism,

(b) Check clutch engage - disen-
gage mechanism, and friction drive roller-and
reel engagement. See adjustment Figures 5-100
and 5-101,

(7) MOTOR FAILURE (TAPE WINDER)
(a) Check fuse in motor circuit,
See appropriate wiring diagram in Volume 2 of

this manual.

(b) Check tape winder power
switches on cabinet.
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() Check motor for damage or
loose, broken, or missing parts. Refer to Table
6-1(16) and (17). See paragraph 4-4.e. for op-
erating theory.

c. TYPING REPERFORATORRECEIVING
GROUP (See Table 6-4)

(1) POWER FAILURE

(a) Check for external interrup-
tions to 115 volt AC power supply to cabinet
terminal boards. '

(b) Check mainpower fuse located
at rear of cabinet on electrical control rack.
Fuseis accessible when rear doors are opened,
or control rack is pivoted forward.

(2) ALARM LAMP FAILURE

(a) Check alarm switch on ap-
propriate tape supply reel. Refer to paragraph
4-5.c, and Table 6-1(7) and (9).

(b) Check bulb, socket, connec=-
tions, and wiring to lamp (see Table 6-1(3) and
(7). Refer to applicable wiring diagram in Vol-
ume 2 of this manual.

(3) MOTOR FAILURE - For synchro-
nous motors refer to paragraph 6-8.,a.(3). For
governed motors refer to paragraph 6-8.a.(4).

(4) TYPING REPERFORATOR FAIL-
URE - Refer to paragraph 6-8.b.(4).

(5) TYPING REPERFORATOR BASE
FAILURE - Refer to paragraph 6-8.b.(5).

d. MONITOR TRANSMITTER GROUP (See
Table 6-5)

(1) POWER FAILURE

(a) Check for external interrup-
tions to 115 volt AC power supply to the cabinet
terminal boards,

(b) Check mainpower fuse located
at rear of cabinet on electrical relay control
rack. Fuse is accessible when rear doors are
opened, or rack is pivoted forward.

(2) ALARM LAMP FAILURE

(a) Check main power fuse.

(b) Check for burned out step-
down transformer, or loose transformer con-
nections.
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(c) Check for defective alarm
switches on individual units, Refer to Table
6-1(9).

(d) Check for loose or broken
socket connections, broken or burned out bulbs,

(e) Check wiring and terminal
board connections (Table 6-1(6) and (7).

(3) TRANSMITTER DISTRIBUTOR
FAILURE - Refer to paragraph 6-8.a.(6). See
paragraph 4-6.b for operating theory.

(4) TRANSMITTER DISTRIBUTOR
BASE FAILURE - Refer to paragraph 6-8.a.(7).

(5) TYPING REPERFORATOR FAIL-
URE - Refer to paragraph 6-8.b.(4).

(6) TYPING REPERFORATOR BASE
FAILURE - Refer to paragraph 6-8.b.(5).

(7) TAPE WINDER FAILURE - Refer
to paragraphs 6-8.b.(6) and (7).

6-9. DISASSEMBLY AND REASSEMBLY
a. GENERAL

(1) Refer to the installation instruc-
tions in Section 2, and reverse the procedure
when the major components are to be removed
from their respective cabinets. The power leads
should be disconnected firstas a safety precau-
tion. On cabinets equipped with power factor ca-
pacitors, make sure thatthe capacitors are dis-
charged before handling the associated circuit
connectors, or beforeplacing a meter inthe cir-
cuit, The list of tools referenced in the adjust-
ing procedure will be applicable for the disas-
sembly or reassembly procedure.

(2) The disassembly procedure that
follows breaks the respective unit down into its
major subassembly. Further disassembly of
each mechanism is fully explained by the ex-
ploded illustrations shown in Teletype Bulletin
1180B (NAVSHIPS 94158, Vol. 3 of 3). The il-
lustrations are arranged on a functional basis
insofar as possible, with a partnumber adjacent
to each piece part. The pages following the il-
lustrations lists the part number withits nomen-
clature. Frequent use of the part number is
made in the disassembly procedure.

(3) Exercise care when removing or
replacing gear guards, covers, and units so as
not to damage cables or wiring. Route the con-
necting cables away from moving parts.
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NOTE

Retaining rings (tru-arc) are of spring steel
and have a tendency to release suddenly. Loss
of these can be minimized as follows: Hold the
ring with your left hand to prevent it from ro-
tating. Placetheblade of a suitable screwdriver
in one of the slots of the ring. Rotatethe screw-
driver in a direction to increasethe diameter of
the ring. The retaining ring will come off easily
without flying.

b. TRANSMITTER GROUP

(1) MESSAGE IDENTIFICATION MOD-
ULE

(a) Toremovethe 176540 module,
loosen its front mounting screw and pull the umt
forward. For further disassembly of the module,
see paragraph 6-9.a.(2).

(b) To reassemble the unit, re-
verse the disassembly procedure.

(2) TRANSMITTER DISTRIBUTORS

(a) REMOVALOF TRANSMITTER
DISTRIBUTORS FROM BASE

1. Openthe hinged front pan-
el of the dust cover to provide access to each
transmitter distributor and its attached cradle
assembly. Lift the rear end of each cover plate
to disengage its rear detents; then slide the cov-
er toward the rear, Remove the clamp screw
that secures each unit to the common base, Lift
the respective transmitter upward and pull for-
ward to disengage the unit.

2, To replace the unit, re-
verse the procedure, refer to paragraph 2-2 c.
(5); make sure that the cover plate, top plate,
tape guide plate, and filler plate are aligned,
and that the gear play requirement is met. See
Section 5.

(b) TOP PLATE

1. To remove the 158521 top
plate, loosen the side mounting screws and lift
the plate upward.

2. To replace the top plate,
guide the mounting screws into the notches of
the side plates. Align the sensing pins and feed
wheel with their respective slots. Refer to the
adjusting procedure in Section 5 if the plates do
not align,

(c) TAPE GUIDE PLATE
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1. To remove the 158627 or
158518 topplate, loosen the side mounting screws
and slide the plate upward.

2, To replace the tape guide
plate, guide the mounting screws into the respec-
tive notches of the side plates while guiding the
tape-out pin into its hole and place the sensing
pins against the left edge of the tape guide plate.

(d) FILLER PLATE - Refer to
appropriate parts illustration.

() CRADLE

1. Remove the two 42827
screws and the lock washers which secure the
161594 connector tothe cradle. Whenthe screws
are replaced make sure that the head of each
screw is on the outside of the cradle. For fur-
ther disassembly of the cradle, see paragraph
6-9.a.(2).

2, Replace in the reverse
order.

(f) OIL RESERVOIR

1. To remove the oil reser-
v01r, remove the four screws that secure the
158860 cross bar to the front and rear plate,
Unhook the springs attached tothe under side of
the cross bar and lift the assembly upward,

2. Replace in the reverse
order,

(g) DISTRIBUTOR BLOCK AS-
SEMBLY

1. To remove the distrib-
utor contact assembly, remove the nuts that se-
cure the cable connector to the rear plate if the
unit is so equipped. Remove the three screws
that secure the assembly. Lift the assembly out
far enough for servicing,

2. To replace the distribu-
tor contact assembly, reverse the procedure.
Refer to Section 5 for alignment and adjustment
requirements.

(h) IDLER GEAR ASSEMBLY

1. To removetheidler gear,
remove the lock nut that secures the shaft to the
side plate. Remove this assembly before re-
moving the sensing and distributor shaftassem-
blies.

2. To replace the idler gear,
reverse the procedure.
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(i) DISTRIBUTOR SHAFT AS-
SEMBLY

1. To remove the distribu-
tor shaft, remove the mounting screws (2) that
secure each bearing clamp to the side plates.

2. To replace the shaft, re-
verse the procedure and check the requlrements
for adjustment in Section 5.

(j) SENSING SHAFT ASSEMBLY

1. To remove the sensing
shaft, remove the mounting screws (2) that se-
cure each bearing clamp to the side plates.

2. To replace the shaft, re-
verse the procedure and observe the ahgnment
and adjusting procedures in Section 5.

(k) FEED WHEEL

1. To remove the feed wheel,
back off the nut that secures the cantilever post
sufficiently to raise the post and slide the wheel
off,

2, To replace the feed wheel,
reverse the procedure. Align the shoulder of
the 158539 shaft with the notch for the tape guide
and top plate mounting.

(1) STORING SWITCH ASSEMBLY

1. To remove the transfer
contact type storing switch assembly, remove
the mounting screws (4) that secure the storing
switch assembly to the main casting, Exercise
care in handling not to damage the contact and
slide projections. Withdraw switch assembly
far enough to permit servicing,

2. Toreplace storing switch
assembly, reverse the procedure. Replace the
left front screw first and position the assembly
about this pivot point to align the slides. Refer
to Section 5.

(m) PUSHER AND LATCH LEVERS

1. Remove storing switch,
spring post, etc. to aid disassembly.

2. To remove the pusher and
latch levers, remove both sets of springs and
slide the 158849 and the 158848 pusher levers
down. Slide and rotate the 158834 latch levers
to left and out,

3. To replace the pusher and
latch levers, reverse the procedure.
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(n) SENSING PINS

1. Remove tape guide plate,
spring bracket, and sensing finger guide.

2, To remove the sensing
pins, remove all springs at the lower end. Ro-
tate the bell cranks downward and remove each
158522 sensing pin assembly.

NOTE

The 158522 sensing bail eccentric shaft may be
positioned to the side to facilitate disassembly.

3. To replace the sensing
pins, reverse the procedure,

(0) SWITCH ACTUATING MECH-
ANISM (START-STOP AND/OR TIGHT TAPE
SWITCH).

1. To remove the switch
slide arm assembly, remove the 158560 inter-
mediate plate by removing the three mounting
screws and its spacer. Rotate the intermediate
plate and remove the bail and slide arm mount-
ing nut.

2. To replace the switch
mechanism, reverse the procedure,

3. To remove the tape-out
switch, remove the | mounting screws that secure
the 160590 bracket to the side plate.

4. To replace the tape-out
switch, reverse the procedure.

(p) CENTER PLATE ASSEMBLY

1. To remove the center
plate assembly, remove the 110334 screw and
lock washer fromthe 158535 postand the 151630
screw with lock and flat washer fromthe 158531
shaft that secures the plate assembly to the side
plate. Liftthe projection of the center platethat
is hooked over the stripper bail pivot shaft, then
pull the plate away.

2. To replace the center
plate assembly, reverse the procedure.

(@) SENSING ASSEMBLY

1, To remove the sensing
mechanism, remove the 161328 pivot shaft by
loosening the nut, set collars and the two re-
taining rings. SI1de the shaft out and remove
the 161325 latch bail, 161326 pusher bail and the
158526 feed lever. Remove the 158831 sensing
bail,
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2. To replace the assembly,
reverse the procedure.

(r) CLUTCH TRIP MECHANISM

1, To remove either clutch

trip mechanism, it will not be necessary to un- -

solder the leads to the magnet coil. Remove the
screws that secure the 158751 mounting plate.

2. Replace the mechanism in
the reverse order. Refer to Section5 for adjust-
ments.

(s) FRAME ASSEMBLY

1. Remove all screws and/
or nutsthat secure eccentric shaftto side frame
and/or casting. Remove all screws that secure
the side plates to the castings.

2, To replace the frame as-
sembly, reverse the procedure.

(3) MOTOR UNIT

(a) Remove the motor mounting
screws. The motor height adjustment should
not be disturbed.

(o) To replace reverse the pro-
cedure.

(4) MULTIPLE TRANSMITTER BASE
DRIVE MECHANISM

(a) To remove the counter shaft,
refer to paragraph 6-9.a.(2).

(b) To replace the assembly, re-
verse the procedure noting the adjusting pro-
~ cedure in Section 5. Refer to paragraph 2-2.c.

2)(e).

CAUTION

Make sure that the screw inthe right as well as
the leftend of the cross shaftistightened before
the respective gear hub is secured to the cross
shaft by its mounting screw.

c. TYPING REPERFORATOR MONITOR
GROUP

(1) TYPING REPERFORATORS

(a) REMOVAL OF TYPING RE-
PERFORATORS FROM BASE

1. Remove multiple base

from cabinet.
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2. Remove typing reperfo-
rator unit from base by removing the three
151631 mounting screws holding the reperfo-
rator tothe "T'" plate and anchor bracket mount-
ing screw,

3. To replace typing reper-
forator, reverse disassembly procedure. Refer
to paragraph 2-3.c.(2)(d)2.

(b) SELECTING MECHANISM

1. Remove the screw, lock
washer and nut from the 150001 selector clutch
drum. Place the 152410 reset bail in its raised
position. Holding the 152432 stop arm and 152405
marking lock lever to the left, grasp the cam-
clutch by the cam disk (not by the drum) and pull
forward rotating the cam-clutch slowly. The
cam-~clutch should come off easily; it should not
be forced. -

2. Unhook the spring on the
150355 function clutch latch lever, Remove the
156472 spring post by removing its nut and lock
washer. Remove the 151442 screw (with lock
washer) that passes throughthe frame and 152400
selector mounting plate intothe 152402 selector
lever guide. Removethe 152457 oil wick, 153538
screw, 2191 lock washer and 159467 wick holder.
Removethe selecting mechanism, Seeparagraph
6-9.a,(2) for further disassembly instructions.

3. To replace the selecting
mechanism, reverse the disassembly procedure.

(c) RIBBON FEED MECHANISM

1. Remove the ribbon. Re-
move thetwo 151632 mounting screws (withlock
washers) from the 156414 ribbon feed mounting
plate. Remove the ribbon feed mechanism.

2. Toreplace the ribbonfeed
mechanism, reverse the procedure used to re-
move it,

(d) PERFORATOR MECHANISM

1. Remove the 90573 spring
and disconnect the 156412 perforator drive link
from the 156884 rocker arm.

2. Remove the 159621 pivot
screw, with lock washer, from the 159622 per-
forator adjusting clamp. Remove the 151631
and 151632 mounting screws (with lock wash-
ers and flat washers)that fastenthe 156024 rear
plate tothe 159472 main plate. Remove the per-
forator mechanism,

3. Toremountthe perforator
mechanism, reverse the procedure used to re-
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move it. Make certain that the 162763 reset
bail fits in the fork of the 159430 reset bail trip
lever and that the print hammer fits in its slot
in the perforator mechanism.

(e) TRANSFER MECHANISM

1. Remove the 49084 main
triplever spring. Remove the 151631 and 151632
mounting screws (with lock washers and flat
washers) from the 159488 transfer mounting
bracket. Remove the transfer mechanism.

2, To remount the transfer
mechanism, reverse the procedure used to re-
move it,

(f) TYPING MECHANISM

1. Remove the 156872 op-
erating blade from the rocker bail assembly by
removing its two mounting screws with lock
washers, flat washers, and shims. Remove the
119651 retaining ring and disconnect the 159512
printing trip link. Remove the nut, lock washer
and flat washer from the 156396 eccentric on
the 162350 rocker bail, and disconnect the 159526
oscillating drive link, Remove 33828 spring
fromthe 173981 accelerator and the 90606 spring
from the 156252 lifter,

2, Remove screw with lock
washer that fastens the 159434 lifter plate tothe
162862 bar on the frame., Remove the screw
with lock washer that secures the 159525 axial
bracket tothe 159404 postonthe frame. Remove
the 151631 screw (with lock washer and flat
washer) that fastens the 159487 function box
front plate to the 159472 main plate. Remove
the 119653 retaining ring from the 159659 idler
gear eccentric shaft, Remove the eccentric
shaft, 159536 idler gear, 151629 special nut, and
lock washer by removing the 159658 mounting
screw. Remove the three 151631 screws (with
lock washers and flat washers) that secure the
159535 fromt plate to the frame. Remove the
typing mechanism from the frame.

3. To remount the typing
mechanism, reverse the procedure used to re-
move it,

(g) FUNCTION BOX MECHANISM

1. Remove the 151631 mount-
ing screw (with lock washer and two flat wash-
ers) that passes through the 156316 function box
rear plate and 159483 spring bracket into the
159535 front plate. Remove the function box
from the typing mechanism,

2. To remount the function
box, reverse the procedure used to remove it.
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(h) AXIAL PLATE ASSEMBLY

1. Removethe 3870correct-
ing drive link spring. Remove the 156413 cor-
recting drive link by removing the retaining ring
from the 156378 axial correcting plate. Remove
the retaining ring and disconnect the 156870 rib-
bon oscillating lever.

2. Remove the three mount-
ing screws and lock washers from the 159525
axial plate. Remove the axial plate assembly.

3. To remount the axial
plate assembly, reverse the procedure used to
remove it. The rearmost tooth of the rack on
the 173775 typewheel shaft must mesh with the
rearmost tooth space inthe 156294 axial sector,
and the forward tooth on the sector must mesh
with the second tooth space on the shaft; there
is an extra tooth space on the forward portion
of the shaft's rack.

(i) After the function box mech-
anism and axial plate assembly have been re-
moved, the remainder of the typing mechanism
is the front plate assembly.

(j) PUSHBARS

1. Remove the typing mech-
anism. Remove the function box mechanism
from the typing mechanism. Remove the push-
bar by disengaging the pushbar rack from its
associated pinion.

2,
gagement of racks,

Correct gear tooth en-

a. Pushbar #1 - #5 in-
clusive - in assembling the pushbars to the
various eccentric assemblies, great care must
be exercised to assure the correct rack-pinion
gear mesh. The correct mesh is such that the
first tooth onthe pinion and the first tooth space
on the rack are meshed. The last tooth on the
pinion and the last tooth on the rack should
therefore also mesh. Misalignment of the mesh
by as little as one tooth will produce a jam in
the machine and cause part breakage if the ma-
chine is put under power while this condition
exists.

b. "Letters" and "Fig-
ures" Pushbar - the assembly of these two
pushbars to the left eccentric assembly must
follow the assembly of the detents on the same
eccentric. Starting with the left eccentric inthe
lower detented position, locate the gear tooth of
the pinion which is at top dead center. (Using
the oil hole in the eccentric housing as a refer-
ence may help since it alsois located attop dead
center.) The first tooth space of the rack of the
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"letters' pushbar must engage the tooth located
directly below. This requirement is met when
the indicating markon the pushbar and eccentric
shaft are in line. Pull the "letters' pushbar all
the way onthe pinion. The eccentric shaft should
now be in the upper detented position. Now lo-
cate the tooth at bottom dead center. The first
tooth space of the rack on the "figures' pushbar
should engage the tooth just located. The full
travel of either pushbar should result in the ec-
centric shaft being rotated from one detented
position to the other without jamming. As be-
fore, a misalignment of the mesh by one tooth
will cause a jam and parts breakage if the ma-
chine is put under power while this condition
exists.

(k) RCCKER BAIL ASSEMBLY

1. Disconnect the 156937
printing drive link by removing the retaining
ring at its left end. Remove the 3598 nut, lock
washer, flat washer, felt washer, bushing, and
151632 screw from the 156871 operating blade
mounting bail,

2. Remove the nut, lock
washer and 156921 adjusting lever guide, and
remove the 156366 rocker bail shaft. Remove
the rocker bail.

3. To replace the rocker
bail assembly, reverse the procedure used to
remove it.

(1) MAIN SHAFT ASSEMBLY

1. Remove the 87401 spring
from the function clutch latch lever. Remove
the retaining ring spring washer and flat wash-
ers from the forward end of the 154397 main
shaft.

2. Remove the screw and
lock washer (if present) from the 150000 func-
tion clutch drum. Remove the screw and lock-
washer from the 173340 collar. Remove the
screw and lock washer from the 158745 bearing
clamp.

3. Pull main shaft out of rear
of unit, removing the cam-clutch and 173340 col-
lar.

CAUTION

Note thelocation of the main shaft needle roller
bearings as shown in Teletype Bulletin 1180B.
Move the main shaft toward the rear of the unit
a small amount at a time and exercise care not
to drop or contaminate the 20 needle rollers in
each race. A 125252 spring (as used on the rib-
bon feed pawl) may be stretched around the shaft
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and rollers with the ends of the spring hooked
together. The garter spring, in conjunction with
the KS7471 grease, will hold the rollers inplace.

4. To replace the main shaft
assembly, reversethe procedureused to remove
it. Make sure the rollers are clean, then lubri-
cate the race only with KS7471 grease. Apply a
liberal amount of KS7470 oil at each end of the
bearing sleeve.

NOTE

When the main shaft is inserted into the cam-
clutch, hold the latter firmly so that the drum is
not pushed off the clutch. Compress the drum
and cam disk together so that holes in drum and
clutch bearings are aligned.

(m) REMOTE CONTROL NON-
INTERFERING "LETTERS" TAPE FEED-OUT
MECHANISM DISASSEMBLY

1. Remove two 119652 tru-
arc retaining rings holding the 162791 shaft.

2. Removethe 162798 roller,
172795 ratchet assembly, and 172793 ratchet
from the 162791 shaft.

3. Remove the two 119652
tru-arcs holding the 173614 link (with stud) to
the 173605 bail assembly and 164888 lever.

4. Remove the two 151631
screws, 2191 lock washers, and 8330 flat wash-
ers which mount the 162773 main plate to the
typing reperforator casting.

5. For further disassembly
to mechanism refer to paragraph 6-9.a.(2).

(n) REMOTE CONTROL NON-
INTERFERING "LETTERS'" TAPE FEED-OUT
MECHANISM REASSEMBLY

1. Reassembly mechanism
according to the appropriate figure in Teletype
Bulletin 1180B.

2. When re-mounting mech-
anism to typing reperforator, make certain the
following conditions are met:

g The 162786 blocking
arm must engage the 162745 drive arm.

b. Fit the 163326 lever
into the rectangular opening of the 162760 latch
lever.
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c. Position the 173620
armature bail so that it moves the 173618 bail
away from the 173605 bail assembly.

3. Follow the disassembly
procedure (steps 4. -through 1.), in reverse.
Make sure all levers properly engage their re-
spective latches before assembly is tightened
down.

(0) AUTOMATIC NON - INTER-
FERING "LETTERS" TAPE FEED-OUT MECH-
ANISM - Disassembly and reassembly of this
mechanism is similar to that for the remote
controlled mechanism (paragraph (m) and (n)
above) with minor part differences. Refer to
the appropriate parts illustration in Teletype
Bulletin 1180B.

(2) MULTIPLE REPERFORATOR
BASE DRIVE MECHANISM

(a) To remove cross-shaft, refer
to appropriate figure in Teletype Bulletin 1180B.

(b) To reassemble, reverse dis-
assembly procedure. SeeSection 5 for any nec-
essary adjustments.

(3) TAPE WINDER

(a) Remove Tape Winder from
cabinet.

(b) MOTOR
1. Disconnect wiring.

2. Remove 151631 screw and
2191 washer which mount 162722 worm drive
gear to motor shaft. Remove worm gear.

3. Remove four 151723
screws and 2669 lock washers which secure
motor to the mounting plate.

4. To remount motor re-
verse disassembly procedure,

(c) DRIVE SHAFT

(1) Remove 162704 cover
plate by removing four 151630 screws and 2191
lock washers, and the 151631 screw, 3598 nut,
2191 lock washer, and 7002 flat washer.

2. Loosen the 151631 screw
which mounts the worm drive gear to the motor
shaft. Remove the gear.

3. Remove 151631 screw and
2191 lock washer from left end of drive shaft
(viewed from rear of unit). Remove 151642
screw and 2191 lock washer which secure 173377
drive wheel to shaft. Remove drive wheel.
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4. Remove 152537 bearing
retainer from left 162700 bracket extension by
removing its two 151630 mounting screws.

: 5. Removetwo 151630 screws
and 2191 lock washers which secure the right
bearing plate and clamp to the right 162700
bracket extension.

6. Slide drive shaft out. I
necessary remove 151642 screw which secures
right drive wheel and drive gear to shaft.

7. To reassemble shaft re-
verse disassembly procedure.

(d) CLUTCHLATCHMECHANISM
REMOVAL

1. Remove 119655 retainer
from 163527 arm stud. Remove 162999 roller
from stud.

2. Remove 74807 nut and
2669 washer which secure the 162715 stud .to
the 162700 bracket. Remove latch mechanism.

3. Remove 49645 springfrom
163528 latch. Remove 73276 shoulder screw
which secures 163528 latch to 162700 bracket.
Remove latch.

4. To reassemble latch
mechanism reverse disassembly procedure.

d. TYPING REPERFORATOR RECEIVING
GROUP

(1) TYPING REPERFORATORS - Re-
fer to paragraph 6-9.c.(1).

(2) MULTIPLE REPERFORATOR
BASE DRIVE MECHANISM - Referto paragraph
6-9.c.(2).

e. MONITOR TRANSMITTER GROUP

(1) TRANSMITTER DISTRIBUTORS -
Refer to paragraph 6-9.b.(2).

(2) MOTOR UNIT - Referto paragraph
6-9.0.(3).

(3) MULTIPLE TRANSMITTER DIS-
TRIBUTOR BASE DRIVE MECHANISM - Refer
to paragraph 6-9.b.(4).

(4) TYPING REPERFORATORS - Re-
fer to paragraph 6-9.c.(1).

(5) MULTIPLE REPERFORATOR
BASE DRIVE MECHANISM - Referto paragraph
6-9.c.(2).

(6) TAPE WINDER - Refer to para-
graph 6-9.c.(3).
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