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DESCRIPTION OF OPERATION OF NO. 1L AND ¥O. 20

TRANSMITTER DISTRIBUTORS

This seotion describes
the No. 1 and No. 20 Transmitter Distribu-
tors. It has been issued prinecipally for use
in trainiag Bell System teletypewriter repair-
men. Itisreproduced from material originally
prepared for other purposes with such modi-
fisations as seem desirable to facilitate its
use in eonjunction with other Bell System
practices in the proposed training work. The
basie operating principles are deseribed but
no attempt has been made to inelude recent im-
provements and changes.

the cperation of

This machine is a motor driven, combina-
tion tape transmitter and distributor. Its
purpose is to translate the code combination,
perforated in the tape, into electriesl im=-
pulses and transmit +these impulses to the re-
ceiving station.

There are two types of distributors of
this clase - one (the No. 1l type) cperates on
the five unit code and-the other (the No. 20
type) on the six unit code, The twe, howewer,
are almest identieal, the only difference
being that thes six unit type has an additional
contact, lever, and commutator segment to take
care of the additional sixth unit.

The transmitter distributor is made up
of two principal units; the tape transmitter
and the commutator distributer. The tape
transmitter, utilizing the perforated tape,
gets up the code eombinations to be transmit-
ted, The commutator distributer sends the
code eombinations out over the line as marking
and spacling impulses, in proper sequence and
at a predeternined speed. The two units are
driven together by either a gowernor controlled
motor or & synchronous motor operating at
& fixed and constant speed.

The deseriptiom of operatiom which fol-
lows covers the basie operating features and
does not I1nelude recent improvements and
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COMMUTATOR DISTRIEBUTCR

Fiwve Unit Code Distributor

The commutator (Illus. @) is made up of
two concentric conducting serment rings at-
tached to an insulating disec. The outer com-
mutator rins is composed of seven segments.
Five of these segments ecorrespond to the five
intervals of the code. Immadiatelﬁ preceding
thé No. 1 segment is the "start" segment,

while the segment following No. 5 is the "stop"

sogment. (See Fig. 1) When the brush passes
over the start segment, a spacing impulse is
always transmitted, whereas a marking impulse
results when it passes over the stop segment.
These two inwvariable impulses cause the re-
celving mechanism +to operate in unison with
the distributor brush arm.

The inner commutator ring is ma solid
ring which is connected +to the line; and as
the distributor brush arm revwwlves, 1t con-
nects the segments of the outer ring succes-
gively to the line. '

8ix Tnit Code Distributor

The six unit code commutator distributor
differs from that of the five unit eods only
in the number of segments composing the outar
ring. The outer ring for the six unit type
has six c¢ode segments, making a total of eight
instead of seven segments.

THANSHMISS ION

Five Tnit Code

As indicated by the wiring diagram (Fig.
1) the ive- tongues on the tape transmitter
move between upper and lower contacts, celled
the "spacing" and "marking" contacts respec-
tively. The perforations in the tapms deter-
mine whiech contact tongues will be on speeing
an~ which on the marking contacts.

When the distributor brush 1is on the
stop segment, mno signals are transmitted and
marking current is szent to the line. At gzuech
a time the selector at the receiving terminal
will be held at rest. To transmit a combina-
tion of impulses, the distributor brush re-
volves in the direction indicated. It will
first pass over the start segment, sending a
spacing impulse over the line. This impulse
starts the receiving mechanism. Each of the
five code segments of the distributor is con-
nected by a contact tongue +to either an upper
(spacing) or lower (marking) contact, depend-
ing on the character of the signal to be sent.
As the brush revelves, it will successively
connect +the five code segments +to the line,
each in turn sending out a mark ' ng or a spac-
ing impulsa. Finally the brush reaches the
stop segment again and sends out the stop im-
pulse which stops the receiving rmechanism.
This start-stop system keeps the receiver in
synchroniasm with the distributer.

This seectlion contains material prepared by the Teletype
Corporation and it is used with their permission.

Printed in U. 5. A.

Fape 1



SECTION P70,021

Fig. 1

Six Unit Code

The wiring disgram for a machine oper-
ating with the six unit code is identical to
that ysed for a five unit code mAachine except
for an additional contact tongue connected to
the sixth code segment. The saquence of oper-
ations is the same as that described for the
five unit type.

THE TAPE TRANSMITTER
General (Five Umit Type)

E
As previcusly stated, the five contact
tongues on the tape transmitter mowve between

two sets of contacts, one set being connected
to marking battery and the other set tu spac-.
ing battery. In case of "Make-Break" opera-
tion battery is connected to the marking side
only. These five contact tongues are mechani-
cally connected to the ends of five irregulerly
ghaped levers, known as Contact Levers, shown
in Fig. 2. It will be geen that each of
these levers has three extensions, A, B, and
€ mnd that they are pivoted on a shaft, S.

When & contact lever 1s in 1ts normal
position, extensions A and C are approximately
horizental., Extension B is normally in a wver-
tical position. The extension C is turned up
at the end, &and set 1inte it is a small <tape

-

[EEL ILLUSTIRATION 2-3))

Fig. 2
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pin prejecting wvertieally upward. The ar-
rangement of the levers iz as shown in Tllus,
2. The distanee between the upward projecting
tape pins 1is the sams as the distance between
the heles in the perforated tape.

Mounted Jjust to the right of the B ex-
tensions of the fiva contaet lavers g & piv-
oted contact lever bail EFiluse-pde When the

oper-

esontaet lever bail is mctumted by the
moves the B extensions of the

ating lever, it
contact levers +to the left. This movement
draws the tape pins, H

i

in the ends of the C ex-
tengions of the levers, below the surfeace of
the tepe puide over which the perforated tape
pazees and 1t slso ceauses the outer ends of
the A extensions +to move upward. Baing piv-
otally attached to these extensions, the scon-
tact tongues will algo move upward, and will
be pressed apainst the upper (spacing) contact
SOrews.

The contact tongues are so attached to
the A extensiong of the levers +that after the
tongues have touched the upper contacts, any
furthar travel of the laver extensions is ab-
sorbed by the springs attached to the: contact
tongues.

THEE TERNSMTTER TaR COFER.
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There 1is a feed wheel +to the right of
the tape pins. This feed wheel and the tape
pine project through the tape guide (Fig. 2).
Besides the five code perforations inthe tape,
there is alsc a smaller hole which is engaped
by one of the pins on the feed whesl. Az the
fead wheel rotates, 1its pins engage these
smell holes, one after another, moving the
tape from right te left over the tape pins.

FEED MECHANISM

Pivoted oan the ghaft 8 with the rive
contact levers is m sixth lever known as the
feed lever (Fig. 3). When the vertical exten-
sion B of thiz lever is moved by the contact
laver bail the outer end C moves dowrmward. A
Teed pawl atteched to the end of the C exten=
glion engages A tooth in a retchet lknoewn as the
t'esed wheel ratechet attached to the shaft carry-
ing the feed wheel. The downward movement of
this pawl causes the feed wheel to rotate a
distanee ecorresponding to that between two
teeth on the fead wheel ratchet. To insure an
even movement of the feed wheel a detent,
which bears upon the retchet teeth, is provided,
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LEED LEVER
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Fig. 3

The position of the feed pawl is such
that the downward movement of the feed lever
does not cause it to engagpe with the ratchet
until the five tape pins have been drawn below
the surface of the tape guide.  This action
prevents the tearing of the tape, making cer-
tain that it does not move before the pins are
withdrawn,

Setting Up the Combination

When the sontact lever bail 1is in its
unoperated position (ms it is inm Fig. 2), the
eontaect lever springs satiached to the contact
tongues exert & dowroward pull on the A exten-
sions of the contact levers. This causes the
. eaxtensions to move upward and the tape pins
are pressed against the tape. If eny holes
have been perforated in the tape, 1in this po-
sition, the pins corresponding to these holes
will pass through. The additionsl upward
movement of acontast lever, when its pin passes
through a hole, moves the pontact tongue
attached to the A extension of this lever from
its upper (spacing) contact screw to its lower
(marking) contact screw. Where there is no
hole in the tape, the pin will be blocked and
the corresponding contaet tongue will remain
against the upper (spacing) contact screw.

It is readily seen from the foregoing
that where +there iz & hole 1in the tape the
corresponding contact tongue is moved against

its lower (marking) contact secrew. The commu- -

tator segment to which the tongue is connected
will, therefore, send & marking impulse to the
line. Where a pin is blocked by the tape the
corresponding tongue rests against the upper
(epacing) contact serew, and the commutator
segment to which this tongue is connected will
send a spacing impulse ower the line,

Page |y

The Bix Unit Tape Transmitter

The six unit tape transmitter is exmotly
the same as the five unit transmitter except
that it has an additional contact tongue and
corresponding contact lever and tape pin,

THE MAIN SHAFT

The five and the six unit transmitter
distributors wuse the same type of main shaft
(I1lus. 2). The distributor brush and the op-
erating cam which econtrols the contact lever
bail are mounted on the main shaft. The posi-
tion of the contact lever bail bears a ecertain
relation to the pesition of the distributor
brush. Henca, the tape transmitter and the
commutator distributor =always operate in uni-
SOM.

The operating cam +¢¥rkusr-t4 actuates
the operating lever which in turn moves the
contact lever bail.
with respect +to the distiributor brush is set
go that the bail starts to move Jjust as the
brush comes in contmet with the stop segment,
causing the B extensions of the contact levers
to move the contact tongues away from their
lower (marking) contact screws.

The main shaft is driven by the motor
through the medium of gears and a friction
eluteh (Illus. 2).

The stop cam is pinned to the main shaft,

The main shaft gear drives this cam by means
of the frietion between the gear surface, =
felt frietion washer, and the hub of the stop
cam. The necessary pressure is supplied by a
flat spring, bearing on the upper side of the
ear against a steel dise and felt washer.

Ses Illus. 2).
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Fig. L

AUTO STOP

An sutomatic stop 1is provided +o take
care of any difference between the rate of
transmission and that at which the perforator
operetes., Since the tape is fed directly from
the perforator to the transmitter it is evident
that if the perforater operationis interrupted
the transmitter will use up the slack tape and
mutilate the feed holes  unless such a device
is used to stop the transmitter automaticallw
Fig. L iz & schematic dimgram of the control
eircuit which ineludes the auto stop switeh.

The auto stop is mounted on the trans-
mitter distributor base. It consists of a
contact mechanism (see Illus. 2) whose con-
tacts are opened by the lifting of a lever
ealled the auto stop lever. This lever pro-
jects forward between the perforator and the
transmitter, so that the tape feeding inte the
transmitter passes under it, as shown im
Illugtration 1. If the transmitter is oper-
ating at a greater rate of speed than the per-
forator the tape will be pulled taut, raising
the lever, opening the auto stop contacts, and
stopping the transmitter. Ag the perforator
continues +to operate the tape will becoms
glack and the contaets will eclose, allowing
the transmitter distributer to operate again.

The mec¢hanical operations of stopping
and starting <the transmitter distributer are
performed as follows:

Opening the auto stop contacts opens the
eontrel eircuit. The stop magnet which is in
this eireuit is therefore demagnetized, re-
leasing the stop arm. The stop arm, actuated
by the spring, engages the lug on the stop cam.
The stop cam, and hence the main shaft, will
then be held stationary, stopping beth distribu-
ter and transmitter. The position of the
distributor brush is fixed with respect to the
stop cam lug position so that the distributor
brush will always be stopped on the stop seg-
ment. The transmitter, of course, will be in
its stopped position.

When the auto stop contacts are again
closed, the stop magnet will pull its arm away
from the stop cam, releasing the main ghaft
and transmission will be resumed.

TAFE SETOF SWITCH

Transmission can alsc be stopped by man-
ually operating the tape stop switeh (Illus. 1).
This switeh ocontrols the stop magnet in much
the same way as 1t is controlled by the auto
stop contact mechanism.

MOTOR GOVERNOR

The Transmitter Distributor must operate
at & constant, f{ixed speed =and is therefore
equipped with either a constant speed synchro-
nous motor or & governor controlled motor.

The governor (Illus. 2) used on governor
controlled motors is mounted om the inside of
the flywheel and consists of two contacts.
One of these conteets is stationary while the
othar eontaet is fixed to a hinged arm, this
movable arm being held against the other con-
tact by means of an adjustable spring. The
tension of this spring may be wvaried by rotat-
ing the leather speed adjusting whesel to which
it is attached,

The eireuit from the power line to the
motor pesses through the governor contacts
which are shunted by & resistance.

When the motor reachas a certain speed,
cantrifugal foroe opens the governor contacts.
When the contects open, the shunt resistance
iz inserted 1in the motor elreuit ocausing the
motor to slow down. The motor speed will be
raduced to a point where the contacts are per-
mitted +to close after which the motor again
speads up. In this way the speed is kept con=-
stant by the opening =and cleosing of the con-
taets, the resultant speed being determined by
the amount of tension on the adjustable spring.
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