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1. GENERAL

1.01 This section providesthe descriptionand
principles of operation for the 5-level
28E and 28H transmitter distributor unit.

1.02 All references in text to left or right,
front or rear, up or down are made from
a position in front of, and facing the unit.

1.03 The single contact 28E and 28H trans-

mitter distributor unit (Figure 1) is an
electromechanical device, which reads code
combinations perforated intape, translatesthese
combinations into electrical impulses, and trans-
mits them in the form of a 5-level, start-stop
permutation code to one or more receiving sta-
tions.

1.04 The unit can be used as a componentin a

self-contained set, inan Automatic Send-
Receive Set (ASR), or in a Multiple-Mounted
Set.

Figure 1 - Typical 5-Level 28E and 28H
Transmitter Distributor Unit
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Figure 2 - Transmitter Distributor Unit (Cover Plate, Top Plate
and Tape Guideplate Removed)
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1.05 Thetransmitterdistributoruses a single

camshaft to start, and sequentially per-
form, the functions of sensing the intelligence
stored in a perforated tape. An electrical con-
tact islinked to certain mechanisms totranslate
the intelligence sensed into pulses of current
(marking) and no current (spacing). The unit
accepts either chadless or fully perforated tape
(Figure 4).

1.06 The signal generator assembly (Figure

12) includes a contact toggle assembly,
a drive link, a cover, and an eccentric for ad-
justing the signal contacts. The signal contacts
may be made of either tungsten or gold-plated
tungsten.

Note: Gold-plated contacts may be used for
both standard applications (including those
with data sets) and special low-voltage ap-
plications. However, once used for standard
application, they may not be suitable for
special low-voltage application.

2. FUNCTION AND CONFIGURATION
FUNCTION
2.01 The basic operation of the transmitter

distributoristo mechanically senseper-
forated tape and transfer the information to the

signal generator, which performs the actual sig-

nal transmission (Figure 2).

2.02 The transmitter distributor can be

thought of as having two basic functions.
The transmitter (tape reader) senses or reads
the punched code combinations in the tape and
transfers this data mechanically to the distrib-
utor. The distributor (signal generator) converts
the parallel signal from the transmitter into

_sequential, start-stop signals for distribution

on line.
CONFIGURATION

2.03 The following operating mechanisms of
thetransmitter distributor are contained
between three parallel plates.

(a) The tape sensing mechanism which con-
sists of a bank of 5 sensing pins, each

with its corresponding transfer lever and

latchlever (Figures 2 and 3). '

(b) Themain shaftassembly, (Figures 2 and

3) whichis centrally located in the lower
portionof the unit, has the outer race of each
ball bearing clamped to the respective front
and rear plates. The main shaft assembly
consists of multiple cams, eccentrics, and a
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clutch. Motor power to the shaft is obtained
from an external source and is controlled by
the clutch and the clutch trip magnet assembly.

(c) A tape feed mechanism that accommo-
dates either chadless or fully perforated
tape.

(d) A tape-out pin (Figure 2), located to the

right of the sensing pins, stops trans-
missionif thereis no tape inthe sensing head
(Figure b).

(e) A quick disconnect 36-pin terminal or

plug whichaligns withits mate on abase,
facilitates making electrical connections
(Figure 3).

Note: Wiring from the 28E is brought out
through a foot long cable to a 20-pin con-
nector onthetransmitter distributor base.

(f) A nylon insulated screw is mounted on

the connector bracket and adjusted to
alignwith, and actuate the "Line Shunt Switch"
on the associated base (Figure 3).

2.04 The tape lid has the following compo-
nents:

(a) A three-positioncontrol lever for manual
control of the unit. The lever positions
are FREE, STOP, and RUN.

(b) A pair of adjustable guides (Figure 5) for

aligning and locating 11/16- or 7/8-inch
wide tape over the feed wheel. An index line
is scoredinthetape guides0. 600 inch (6 char-
acters) ahead of the sensing pins to aid in
aligning the tape.

(c) A tight-tape device on the tape lid stops
transmission if the tape becomes taut or
tangled.

(d) A spring-loaded tape lid (Figure 5) that
snaps open whenthe red tape lid release
plunger is depressed.

ELECTRICAL CIRCUITS

2.05 The transmitter distributor hastwo elec-

trical circuits, the clutch trip magnet
circuit and the signal circuit. The clutch trip
magnet circuit consists of the clutch trip magnet
coils which are in series with the tape-out,
start-stop, and tight-tape contact assemblies.
The signal circuit consists of the transmitter
signal generator contacts wired to provide neu-
tral operation.
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TRANSFER BAIL STABILIZER

SIGNAL GENERATOR MAIN SHAFT
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(FOR LINE CLOSING
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Figure 3 - Transmitter Distributor Unit (Bottom View)
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A. Control Circuits

2.06 The control circuit (single pair of clutch
magnets) operates from the following
power sources:

(a) 115 v ac +10% 60 cycles.

(b) 120 v dc +10% with suitable external re-
sistance.

(c) 50 v dc +10% with suitable external re-
sistance,

2.07 The tight-tape, tape-out, and manual

control mechanisms operate contact as-
semblies which are in series with the clutch
trip magnet assembly. Actuation of any one of
these devices opens the clutch trip magnet cir-
cuit, causing the clutch to become disengaged,
and the transmitter to go into an idle line con-
dition.

Note: Overload protection must be provided
externally to the unit.

CONTROL LEVER

TAPE LID

TAPE LID
RELEASE

TIGHT-TAPE BAIL

Figure 5 - Tape Guideplate
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TRANSMISSION
SEQUENCE

ALWAYS
| START {SPACING

' MARKING OR
g NO. 1 4 5pACING
M [ MARKING OR
s NO. 2 3 spACING
M NO. 3 4 MARKING OR
s - 37 SPACING
M 4 MARKING OR
s NO. 47 spACING
M [ MARKING OR
S NO. 51 spacING
ALWAYS
2 STOP {MARK[NG
1 UNIT |1 UNIT| 1 UNIT | 1 UNIT | 1 UNIT | 1UNIT|1.42UNI’IiI
7.42 UNITS OF TIME
SIGNALING CODE
START NO.1 NO.2 NO.3 NO.4 NO.5, STOP.
- ] T
GRAPHIC REPRESENTATION OF LETTER "Y"
FIGURES =171 813 el )] -], |olo||4ls]s]7];]|2]/|8]"[2]|<]=|0|V|A
R HNMNERSE
LETTERS I\BCDEFGHlJl'(LMNOEQRSTUVWXYZ‘é‘_)-_jét:'l_—L
DD 191910 210 1 121 2] 121 1212]D olle)
2 12 12 2 19191912 pBe D910 1 121 1912
FEEDHOLESOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00O
3 D, 21 [212] 12 I 12021 121 12121 1212 19[90] |
4 212121 1219 120 121912 D) BHE o) JlD
5 o, D 211 121912 21 1219121919 o)

CODE HOLE COMBINATIONS OF TYPICAL CHARACTER ARRANGEMENT
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CONTROL CIRCUIT
115V AC - 60 CYCLES

120V DC
50V DC

TAPE CLUTCH
ouT TRIP
'CONTACTS MAGNET

TRANSFER
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SENSING
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START STOP
TIGHT TAPE
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CAM
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ASSEMBLY

MAIN BAIL RESET

KEY
(ELECTRICAL) (MECHANICAL)
N ] ” [ -— TRANSFER OF INTELLIGENCE
(ROTARY) (OTHE R)
+ assssssssssssss TRANSFER OF MOTION
(ELECTRICAL)
L LY XY T CONNECTION
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§ TRANSFER SIGNAL

BAIL ENERATOR

SIGNAL CIRCUIT

‘ 60MA DC
STABILIZER SOMA BC

<¢m=m om o =l

Figure 7 - Functional Block Diagram of
Transmitter Distributor Unit




B. Signal Circuit

2.08 The signal contacts in the signal gener-
ator operate efficiently at a signal line
current of:

60 milliamperes +10% dc
20 milliamperes +10% dc

2,09 The signal code transmitted is a 5-level

start-stop neutral code (Figure 6) con-
sisting of current and no-current intervals
orpulses. A marking pulseis a measured inter-
val of time during whichcurrent flow is permitted
throughthe closure of a contact. A spacing pulse
is a measured interval of time during which the
current flow is interrupted through the opening
ofa contact. The start and stop pulses are nec-
essary to keepthe receiving apparatus synchro-
nized with the transmitter.

3. TECHNICAL DATA
OPERATING

3.01 Operating data for the unit includes:
Code e ceoeeeesnnsesessess O=level.

Operating speeds . .. various speeds up to
100 wpm. Speedis varied by making external
gear changes.

Tape ...... chadless or fully perforated.

Motor power . . . from external motor unit.

ELECTRICAL

3.02 Electrical requirements for the clutch

trip magnets can be summarized as fol-
lows with the control circuit operating from the
following external sources:

(a) 115 v dc +10% 60 cycles.

(b) 120 v dc +10% with suitable external
resistance.

(¢) 50 v dc +10% with suitable external
resistance.

PHYSICAL

3.03 Theapproximate physical dimensions for
the unit are:

Width. . . ..o v vt i e 7-1/2 inches
Depth................ 3-5/8inches
Height ......... 5 inches
Weight . .............. 7 pounds
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4. GENERAL OPERATION

4.01 The following paragraphs describe the

general operation of the 28 transmitter
distributor unit. In conjunction withthese para-
graphs see Figure 6, Functional Block Diagram
of Transmitter Distributor Unit for pertinent
information about unit operation.

4,02 Theoperating cycle starts with the trans-

mitter distributor in the idle signal line
condition, the drive motor running, tape in the
unit, and the external portions of the transmit-
ter distributor -circuits complete. Move the
control lever (Figures 5 and 8) tothe RUN posi-
tion. This positioning energizes the clutch trip
magnet by completing the circuit through the
start-stop and tight-tape contact assembly.
Thus, the contact closes to complete the clutch
trip magnet circuit, energizes the magnet, and
pullsthe armature up. The armaturebail exten-
sion (Figure 9) cams the main bail latchlever
about its pivot post to release the main bail.

4.03 The clutch tripbailis reset by an eccen-

tric on the main bail. The eccentric
rides in the slot of the clutch tripbail. When
the eccentric on the spring biased main bail
cams the clutch tripbail, the tripbail, in turn,
moves the clutchtriplever (Figure 9) away from
its latch. When the main bail is released, the
clutch tripbail is also released by the intercon-
nection. The main bail swings up drawn by the
main bail spring and causes two actions to occur.

4.04 First, the main bail raises the feed pawl

(Figure 10) one tooth on the feed wheel
ratchet. Secondly, the main bail permits the
sensing pins to rise to read the perforations in
the tape. If any of the sensing pins sense a per-
foration in the tape they extend upward through
the perforations until stopped by the spacer on
the main bail, and in extending upward rotate

their associated transfer levers up.

4.05 In rotating upward, the transfer lever

extensions are brought above the line of
action of the blade on the locking bail. If any of
the sensing pins do not sense a perforationinthe
tape, the associated transfer levers remain
stationary. The extensions on these transfer
levers remain below the line of action of the
locking blade on the locking bail (Figure 11).

4.06 During the movement of the main bail,

the clutch tripbail pivots on its axis and
pushes the clutch trip lever away from the shoe
release lever to engage the clutch and start the
camshaft rotating (Figure 9).
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4,07 As the camshaft continues its rotation,
the high part of the locking bail cam
moves away from the locking bail and permits
the locking bail to be pulled up by its spring. In
its upward travel, the locking blade of the bail
is positioned between the lower extension of the
selected transfer levers and locks them into
position (Figure 11).

4.08 Further rotation of the main shaft moves
the lobe of the start cam into position so
it cams its respective transfer lever. Since the
start transfer lever has no sensingpin, the lever
isalways inthe spacing position. The starttrans-
fer lever upper finger hooks the upper side of the
transfer bail and causes it to pivot clockwise.
The transfer bail extension (Figure 12) moves
the signal generator drivelink causing the toggle
toopenthe marking contact and close the spacing
contactin the signal generator contact assembly.
The extension, in moving to the spacing position,
forces the marking latch on the stabilizer (Fig-
ure 13) out of its way and continues its travel
far enough to let the spacing latch fall into the
latching position simulating a detent action.
4.09 The shaft continues its rotation until the
cam forthe first pulse (Figure 14) cams
its transfer lever. Depending on the position of

START-STOP AND TIGHT-TAPE
CONTACT ASSEMBLY

TIGHT-TAPE INTERMEDIATE
ARM ASSEMBLY

the transfer lever finger, upper or lower, the
transfer bail (Figure 15) is rotated if the pulse
to betransmitted is not the same asthe preced-
ing pulse. If the preceding pulse isthe same, no
action occurs because the bail has previously
been rotated. However, if the preceding is dif-
ferent, the extension on the transfer bail moves
the drive link and causes the toggle to open the
closed contact and close the open contact. The
extension also forces its way past the latch and
continues its way until the opposite latch on the
stabilizer can fall into position.

4.10 The action of the cams for the second,
third, fourth, and fifth pulses follow the
action of the first pulse in order and repeat the
same action as described for the first pulse

(Figure 14).

4.11 The cam for the stop pulse follows that
of the fifth pulse and the train of action
is the same asthat of the first pulse except that
the stop pulse has no sensing pin, anditstransfer
lever is blocked. Thus, its lower finger always
hooks the transfer bail causing a marking pulse

on the completion of each character.

4,12 The tape feed pawl (Figure 17) advances
the tape feed ratchet one tooth against

the action of the ratchet detent roller. The tape

START-STOP BAIL

CONTROL LEVER

TIGHT OR TANGLED
TAPE BAIL

Figure 8 - Start-Stop and Tight-Tape Switch Mechanisms
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CLUTCH TRIP MAGNET ASSEMBLY

ARMATURE BAIL
EXTENSION

MAIN BAIL ASSEMBLY

CLUTCH TRIP
LEVER

CLUTCH

/ LATCHLEVER

MAIN BAIL LATCHLEVER

Ve CLUTCH ASSEMBLY

CAMSHAFT

Figure 9 - Function Control Mechanism
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TAPE FEED WHEEL

FEED WHEEL
RATCHET

RATCHET DETENT LEVER

MAIN BAIL
LATCH EXTENSION

MAIN BAIL

CLUTCH TRIP-
BAIL ECCENTRIC

FEED PAWL SPRING

Figure 10 - Tape Feed Mechanism (Rear View)

feed ratchet is part of the tape feed wheel. The
tape feed wheel advances the tape one character.
The ratchet detent roller bears between two
teeth on the ratchet and serves to hold the feed
wheel and tape in position during the sensing
portion of the operating cycle.

4,13 Since the clutch tripbail does not latch,

the drive arm moves again to its upper
position. In so doing, repetition occurs when
the mainbail swingsup, and the main shaft starts
to rotate until the unit runs out of tape.

STOPPING THE ACTION

4.14 The code sensing pins cannot differentiate

between a no tape condition and perfora-
tions; therefore, the unit operates as if five
perforations were sensed and goes through the
actions previously described. However, if the
tape-out sensing pin sensesthat there is notape
in the unit, the tape-out pin moves upward, lift-
ing the swinger pad of the tape-out contact as-
sembly and opens the clutchtrip magnetcircuit.

4.15 Since the tape out contacts are in series

with the start-stop and tight-tape con-
tacts, the clutch trip magnet becomes de-ener-
gized and releases its armature. This action

Page 12

permits the armature extension to pivot out of
its blocking position and allows the main bail
latchlever to be moved by its spring (Figure 9).

4.16 = Asthe mainbailislatched, theclutchtrip

lever blocksthe clutch shoelever. When
the clutch shoe lever is blocked the inertia of
the mechanism causes the clutch to rotate far
enough to permit the clutch latch to fall into the
notch on the clutch cam disc.

5. CLUTCH OPERATION
A. Clutch Engaged

5.01 The clutch is engaged (Figure 18) by

releasing the lower end of lever B. The
upper end of lever B pivots aboutits 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 at point G. The lower endof the secondary
shoe thenbears against the drum at point H. The



TRANSFER BAIL

UNSELECTED

TRANSFER SENSING PIN

LEVER

LOCKING BAIL

TRANSFER LEVER SPRING

Figure 11 - Locking Bail and Transfer Lever Mechanisms

SPACING CONTACT FEED WHEEL RATCHET
~__ MARKING CONTACT
/

3 SIGNAL GENERATOR
DRIVE LINK

TRANSFER BAIL/”,

TOGGLE LINK

\) SENSING PINS
;%\\4,\.}«@&(«0

ARC
SUPPRESSOR

MAIN BAIL SPACER
POST

CAMMED SURFACE
TRANSFER LEVER

Figure 12 - Transfer Lever and Signal Generator Mechanisms
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revolving 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 succeeding step, the final force developed

“at point I is very great. This force is applied
to the lug J on the clutch cam disc causing it to
turn in step with the drum. The cam disc onthe
clutch, connected to the camshaft, imparts a
rotary motion to the cam assembly.

B. Clutch Disengaged

5.02 The clutch is disengaged (Figure 19) by

bringing together lug A on the clutchcam
disc and the lower end of the clutch shoe lever
B, The upper endof lever B pivots aboutits ear
C and allows its other ear D to movetoward the
right. The upper spring then pulls thetwo shoes
together and away from the drum.

6. TAPE LID OPERATION

A. Opening

6.01 When the tape lid release plunger (Fig-
ure 20) is pressed, the shaft portion of
the plunger presses against the tape lid plunger

TRANSFER BAIL
STABILIZER EXTENSION

SPRING

MARKING LATCH SPACING LATCH

MOUNTING
SCREWS

FRONT PLATE

Figure 13 - Transfer Bail Stabilizer
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MAIN BAIL ECCENTRIC

LOCKING BAIL CAM

START CAM
STOP CAM

|
g

|
I

NO. 1 CAM
NO. 2 CAM CLUTCH
NO. 3 CAM ASSEMBLY
NO. 4 CAM
NO. 5 CAM

Figure 14 - Clutch Camshaft Assembly

bail extension causing the bail to pivot. The
bail, in pivoting, moves its latching extension
from under the tape lid latching post to swing
down under action of its spring. Sincethe latch-
ing post is mounted on the tape lid behind the
pivot point and below the tape guideplate, it
causes the main part of the tapelid to swing up-
ward (open) when the post swings downward.

B. Closing

6.02 The tapelidis manually closed by press-

ing it down against the tape guideplate.
Asthe tapelidis closed, the latching post swings
up and cams the latching extension out of its way
until it passesthe end of the extension whichthen
is pulled under the post, by springaction, latch-
ing the post and tape lid.

7. CONTROL LEVER
RUN POSITION

7.01 To start transmission, the transmitter

distributor unit must be in an idle signal
line condition, the drive motor running, tape in
the unit, and the external portions of the trans-
mitter distributor circuits complete. Move the
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TAPE FEED WHEEL CLUTCH TRIPBAIL ECCENTRIC POST

SENSING PINS

FEED WHEEL RATCHET (@SSP L\ B |§ TRANSFER BAIL EXTENSION

TAPE FEED PAWL

LOCKING BAIL BLADE

FRONT PLATE

TRANSFER LEVERS

TRANSFER BAIL

Figure 15 - Front Plate Assembly (Rear View)
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MAIN BAIL ASSEMBLY

SENSING PIN

MAIN BAIL LATCHLEVER
| (
CAMSHAFT /

DRIVE ARM

MAIN BAIL ECCENTRIC

DRIVE ARM ECCENTRIC

P,

Figure 16 - Main Bail and Drive Arm Mechanism

P
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TAPE FEED PAWL

. START-STOP BAIL
CENTER PLATE

RATCHET DETENT
ROLLER BAIL

INTERMEDIATE BAIL

DEPRESSOR BAIL . -~
MOUNTING BRACKET ~J N\

73
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\ ««(%@@W

=

[N

W ‘\ RATCHET AND FEED
WHEEL ASSEMBLY

DEPRESSOR BAIL SPRING
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TAPE-OUT PIN DEPRESSOR BAIL

TAPE-OUT SENSING PIN
START-STOP

BAIL EXTENSION

=S
&\\ \@@@

%)

TAPE-OUT CONTACT
ASSEMBLY

Figure 17 - Freewheeling and Tape-Out Mechanisms
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CLUTCH DISC LUG

PRIMARY SHOE- SECONDARY SHOE

CLUTCH SHOE LEVER

Figure 18 - Clutch — Engaged

PRIMARY SHOE SECONDARY SHOE

CLUTCH SHOE LEVER

Figure 19 - Clutch — Disengaged
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control lever to the RUN position. This posi-
tioning energizesthe clutch trip magnet by com-
pleting the circuit through the start-stop and
tight-tape contact assembly. Thus, the contact
closesto complete the clutch trip magnet circuit,
energizes the magnet, and pulls the armature
up. The armature bail extension then cams the
main bail latchlever about its pivot post to re-
lease the main bail.

STOP POSITION

7.02 When the control lever is pushed to its

centeror STOP position, the cam surface
of the lever cams the start-stoplever bail caus-
ing the bail to pivot. As the bail pivots, its
extension cams the swinger pad upward on the
start-stop contact assembly opening the contacts.
This action breaks the circuit tothe clutch mag-
net assembly causing the armature to drop to
its unattracted (unenergized) position.

FREE POSITION

7.03 When the CONTROL lever is placed in

the FREE position, ie, freewheeling
position, the cam surface of the lever cams the
start-stop lever bail causing the bail to pivot.
Asthe bail pivots, its extension cams the swinger
pad on the start-stop assembly upward opening

TAPE GUIDEPLATE
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the contacts, and breaking the circuit to the
clutch magnet assembly. The start-stop lever
pushes the feed pawl and the ratchet detent roller
away from the feed ratchet allowing the feed
wheel to rotate freely.

7.04 The start-stoplever extensionalso cams

the intermediate bail extension arm which
rotates the intermediate bail. The intermediate
bail, in rotating, allows the spring-loaded tape-
out pin depressor bail to follow. The depressor
bail withits mechanism is mounted on a bracket
attached to the front plate. The result of this
camming action isthe depressing of the tape-out
sensing pin to a flush or below flush position
relative to the tape guideplate. The position of
the tape-out sensing pin allows free passage of
the tape under the tape lid (Figure 5).

8. TAPE CONDITIONS
TIGHT OR TANGLED TAPE

8.01 A tight or tangled tape raises the tight

tape bailarm (Figure 5). The bail pivots
and its extension cams the tight-tape intermedi-
ate arm assembly to which the tight tape arm
isattached. When the arm assembly is cammed,
the associated tight tape arm lifts the swinger
on the start-stop, tight-tape contact assembly

\ TAPE LID
E LID RELEASE PLUNGER

TAPE LID
LATCHING POST

; PLUNGER BAIL

/A

Figure 20 - Tape Lid Mechanism (Bottom View)
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up, opening the clutchtrip magnet circuit, caus-
ing transmission to stop.

TAPE-OUT SENSING PIN

8.02 The tape-out sensing pin (Figure 17) is

to the. right and slightly forward of the
five aligned tape sensing pins. When the tape-
out sensing pin is in a depressed position, the
circuit is closed, and the unit transmits. Thus,

Page 20
20 Pages

with tape in the unit and the tape lid down, the
tape holds the tape-out pin in a depressed posi-
tion and the circuit is complete.

8.03 When no tape is present, the tape-out

sensing pinthrustsupinto a hole provided
in the tape lid. The rising of the pin opens the
tape-out assembly contacts, which opens the
clutch magnet circuit, and transmission stops.
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