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DESCRIPrION OF OPERATION OF NO. 14 AND NO. 20 

TRANSMITTER DISTRIBUTOR8 

This seotion describ es the ope ratiop of 
the llo. 14 and No. 20 Tr&nsmitter Dist r ibu­
t6ra . I t has been issued principally fo 'r use 
in trainiAg Bel l System te letyp ewriter repair­
men. It is repr oduc ed trom mater ia l originally 
prepar ed for other purposes with suoh modi­
fi~ations as seem desi ra bl e to racilitate its 
use in conj unct i on with othe r Bell Syste m 
practices in the proposed t ra ining work. The 
basic opera ting pri nciples are described but 
no attempt has been made to include recent im­
provements an d changes. 

This ma.chine i s a motor driven, combina­
tion tapo transmitter and distr i butor. I t s 
purpose is to t r anslate the code combi nation, 
per forated in the t ape, into elect ric ~l im­
pulses and transmit these impulsos to the re­
ceiTi ng station . 

There are two types or distributors of 
this class - one (the Nq. 14 t ype) operates on 
the five unit code and ·t he other (the Uo. 20 
type) on the six unit code. The two , however, 
are alir.ost ident ical, the only diffArence 
being that the. six unit type has an addi t ional 
contact, lever , a.~d coffll'l"lutator segment to take 
care of the addi tio nal six th unit . 

The transmitter distributor is made up 
or two pr incipal units; the t ape transmitter 
and the commutator dist ri butor . The tape 
transoitter, u ti lizing the per f orated ta pe, 
sets up tho code combinations to be trans~i t ­
ted. The cormnut,ator distributo r sends the 
code combinations ou t over the line as mar king 
and spaoins, impulses, in proper sequence and 
a t a prede t •er.':\ined speed . The two uni ts are 
dri Ten tog.ether by either a governor con t rolled 
motor or a synchronous motor opera ting at 
a fixe d and constan t speed. 

The description or ope ra tion which fo l­
lo ws covers the basic operating features and 
does not inc l ude recent improvement s and 
cho.nges. 

COMMUTATOR DISTRIBUTOR 

Five ' Uni t Code Dis t r ibutor 

sogment. (Soe Fig. lJ When the brush passes 
over the start segment, & spe.cing impulse i s 
always transm itt ed, whereas a marking impulse 
results when it passe1 over th e sto p segment. 
These two invariable impulses cause the re­
ceiving oech&nism to operate in unison wit h 
the distributor brush arm . 

The inn er commutator ring is a 
ring which is connected to the line; 
the distributor brush arm revolves, 
nects the segments of the outer ring 
sively to the l ine . 

Six Unit Code Distributor 

solid 
and as 

it con­
suoces-

The six unit code commutator distributor 
differs from that of th e five unit code only 
in the number of segments composing the outer 
ring . The outer ring for th e six unit type 
has six code segments, rna.king a total of eight 
instead of seven segments . 

TRANSMISSION 

Five Unit Code 

As indio a ted by the wiring diagram (Fig . 
1) th e five• tongues on the tape transmitter 
move between upper and l ower contacts , called 
the "spacing" and "marking" contacts respec­
tively. The per forations in the t ape deter­
mine which contact t ongues wi ll be on spacing 
an ~ whi ch on the marking oont&cts . 

When th e distributor brus h is on the 
stop se,;cent , no s ignals are t ransmitted and 
r.tarking current is sen t t o the line . At such 
a t ime the selecto r at the receiving term inal 
will be hold &t res t . To transmit a combina­
ti on of impulses , the distributor brush re­
volves in the dire ction indi ca.t -ed. It wi ll 
fi r st pass over the start segment , sending a 
spacing 1.mpul~ e ove r the line . This impulse 
starts the receivi ng mechanism. Each or the 
five code segments o f the dist r ibu tor is con ­
nected bf a contact t ongue to either an upper 
(spacing} or l ower (mark ing) contact. depend-
ing on the character of th e ·si gna l to be sent. 

The co~utator (Illus . 2) is made up or As t he br ush rev olv es, it wi l l successive l y 
two concentric conduc ting segment r i ngs at- connect the five code segments t o the line , 
t ao hed to an i nsu l atin& dise . The outer com- eac h in turn send ing out a mark :.ng or a . spac -
muta ~or ri ~ is eoo?osed o f seve n segment s. ing impuls e. Finally th e brush reac hes th e 
Five of these sepents correspond to the five stop segment aga in and sends out the s to p im-
interva l s of the code. Immediate}~ preceding pu l se which st op3 the rece i v in g ~echa nism . 
th e No. 1 segment is the "start serent . This start-stop system keeps the r ec eiver in 
while the segment followi ng No. 5 is the stop" synchron t sm with the dist ri buto r. 

-

This section contains material prepa r ed by the Teletype 
Corpor atio n And it is used wi th their pemission. 
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Six Unit <:od·o 

The wirin« diagram for a machine oper­
atiJl& with the six unit code is identical to 
that ·uaed for a five unit oode ·ma.chine except 
~or an additional contact ton&ue connected to 
tlw aixth code segment. The sequence of oper­
ations la the eame as that described for the 
l'iYe unit type. 

TIii TAPS TRAllSl!ITTBR 

.!!;<!neral (FiTo Unit Type) 

A.a previously stated , the five 
tongues on the tape transmitter move 

!D'JlllWL ------
• 

Paa• 2 

,,._ 7 , ,.. • 

, 
conta ct 
between 

I.Ill£' 

two sets of contacts, one se t being oo~.neoteJ 
to mark ing ba ttery e.nd the other sot t ~ apac .. 
ing battery. In case of "Make-Break" oper ·a­
tlon "1:>t.ttery is connected to the mark i ng sl de 
only. These ti Te cont.act tongues are mechani­
ca ll y connected to t he en ds of five ir r egularly 
sh.aped levers, known as Contact Levers, shown 
in Fig , 2 , I t will be sesn that eaoh of 
these le vers haa three extensions, A,, B, and 
C and that ~hey are pivoted on a shaft, $. 

When a contact lever is 1n its normal 
pos ition , extensiops A and C are approximate l y 
hori zont al. Extension Bis normally in a ver­
ti ca l pos ition . The extension C i s turned up 
at t he end, and set into it ls a 3'MA11 tape 
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pin rr oj ectin& verti cal l y upward . The ar­
ra ngement of the leve r s is as shown in Illus . 
2 . The distan ce bet ween the U}l\'\'ar d pr ojecting 
tape pins 1$ th e same as the dist ance between 
the holes in the per fo r ated tape . 

Mounted just to th~ right of the Bex­
t ensions of the five contact le ver s is a piv­
oted contac t l ever bail ~l~~~&r-1it}r When the 
contact lever bail is actuate d by t he oper ­
ating lever , it rnoves the B extensions of the 
contact levers to the l eft . This movement 
dra ws the tape pins , in the ends of the C ex­
te nsions of the le vers , belo;l the surf'ece o f 
th e t ape guide o~er whi ch the per forotod tape 
pasaes and it also causes the oute r ends or 
the A extensions to move upwar d , Be ing p iv ­
otally attached to the$e extensions, the con­
t act tong·ues will also move upward, and will 
be pressed against the upper (spacing) contact 
sc r ews. 

The con t ac t tonguea are so at t ached to . 
th e A extensions of the levers that after the 
tongues have touched the upper con ta cts, any 
fu r the r t ra vel of the lever extensions is ab­
sor bed by the spr ings a tt ached to the•contact 
tongues . 

SECTION P70 .0 2l 

There is a reed wheel to 'the r ight of 
the tape pins . This f eed wheel and the tape 
pins project th r ough the ta pe guide (Fig . 2) . 
Besid es tlte fi ve code p~rfo r a.tions in th e tape, 
thore is nlso a sm.o.llor hole which is engaged 
Qy one or the pins on the feed wheel . As the 
feed wheol rota t as , its pins engage these 
small holes , one afte r another , moving the 
tape f rom ri ght to left OV$r tho t apo pin s . 

FEED t!ECHAJ1I SM 

Pivoted on the shaft S with the fi ve 
contac t le ver s is a aixth lever known as the 
foed l ovor (Fig . ;) . When th e vert i cal exten­
s ion B of this le ver is moved by the con t act 
lever bo.il th e outer end C move.s downward . A 
feed po.wl at t nohod to the en~ ot the C exten­
sion engages e. to ·oth in o. ra t chet knovm as the 
feed wheel ra t chet attached to the shQ.ft car ry ­
ing the fe ed wheel . The downwa rd movement of 
thls pawl causes the fee d \1hoel to rot nte a 
distance correspo nding to that ~e tween two 
teeth on the feed •,il-:ee l ra tchet . to insur e an 
even mo'lement or the teed wheel a deten t , 
which bear s upon the ratc het teeth . i a provided . 

TR,91/SNITTER l»!TRIBI/T.:R VITI! C~YER 
ILL// S TR~ Tltw I. 
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The position of the feed pawl is such 
that the doW).'P'fard movement of the reed lever 
doe·& not cause it to engage with the ratchet 
until the fi ve tape pins have been drawn belo w 
the surface of the tape gu i de . ; This action 
prennte the teaTing of the tape, making cer­
tain that it does not move before the pins a.re 
withdrawn, 

Setting Up the Combina.tion 

When the contact lever bail is in its 
unoperated position (as it is in Fig . 2), the 
eontac t lever springs ~ttached to the contact 
tongues exert a downward pull on the A exten­
sions of .the contact levers. This causes the 
C extensions to move upward · and the tape pins 
are pressed against the t ape. , It any holes 
have been per forated in the .tape, in this po­
sition, the pins corresponding to these holes 
wil l pass through. The additional upward 
movement 0£' a contact lever, when its pin passes 
through a hole, moves the contact tongue 
attached to the A extension of this lever from 
its upper (spaoing) contact screw to its lower 
(marking) contact screw. Where ther& is no 
hole in the tape, the pin will be blocked ' and 
the corre~n ding contact tongue wil l remain 
against the upper ( spacing) contac t screw. 

It · is readily seen from the fo r egoing 
that where there is a ho le in the tape the 
corresponding contact tongue is moved against 
ita lower (marking) contact screw. The commu­
tator segment to whic h the tongue is connec t &d 
wi l l, therefore, send a marking impul se to t he 
line. Where a pin is blocked by the tape the 
corresponding ton~ue rests against the upper 
(spacing) contact screw, and the comiutat.o r 
segment to whi ch this tongue is connected will 
send a spaoing impulse · over the line. 

' 
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The Six Unit Tape Trt.nsnitter 

The six unit t ape transmitter is exactly 
the same as the five unit transmitter except 
that it has an additional oonta.ct tongue and 
corresponding contact l eTer and tape pin. 

THE HAIN SHAFT 

The f i ve and the six unit tranem i tter 
distributors use the same type of main aha.rt 
(Illus . 2) . The distri9utor brush and the op. 
erat ing oam whi,ch controls the contact lever 
bail are mounted on the main shaft. The posi­
tion of the contact l ever bail bears a eertain 
relation to the posi t ion of the di stributor 
brush . Hence , the tape transmitter and the 
commu·tato r dist r ibutor always operate in uni­
son. 

·rhe operating cam ~IH,,.,.,..i,~ actuates 
the opera t ing l eve r which in turn moves the 
contact lever bail. The position ot the cam: 
with re spect to the di stribu t or brush is set 
so that the bail starts to move just as the 
brush comes in contact wi t h the stop segment , 
causing the 8 extensions of the contact leTers 
to move the contac t tong ues away trom their 
lower (marking) contact screws . 

The main shaft is driven by the motor 
t hrough the medium or gears and a friction 
clutch (l l lu! , 2), 

The s t op cam is pinned to the main sh.a.ft. 
The •rnain shaft gear dr i ves this ca.m by means 
of the fric ti on between the gear surface , a 
f e l t frict i on washer, and the hub of the stop 
cam. The necessary pressur e is supp l ied by a 
flat spring, bearing on the upper side of the 
gear aga i nst a stee l disc and felt wash er. 
(See Illus , 2), 
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AUTO STOP 

An automat ic stop is provided to t ake 
care or any diffe rence between the r ate of 
transmi ssion and that at which t he perforator 
operates. Since the tape is fed d1r.ec ·tly t"rom 
the perfora to r to the t ra nsmitt er i t is evid ent 
that if the perfarator operation ie interru pted 
the transmitter wil l use up the slack tape and 
muti l ate the feed holes :unless such a device 
is used to stop th e trans.m.itter automatical l ~ 
Fig. 4 is a schematic diagram of the contro l 
circuit whioh includes the auto stop swit ch . 

The auto stop is mounted on the t re..ns­
mitter distributor base . I t consists of a 
contact mechanism (see I ll us . 2) whose con­
tacts a.re o~ned by the l ifting of a l ever 
ca ll ed the au t o stop lever. This lever pro ­
jec t s forwar d between the per fo r ator and the 
transmitter, so that the t ape feeding int o the 
transmitter passe s under it, as shown in 
Illus trat i on l . If the transmi tt er is oper­
ating a t a grea t er ra t e of speed than the per ­
fo ra tor the tape wi l l be pulled t au t , ra is ing 
the lever, opening the auto eto p cont ac ts , and 
stopping the transmi t ter . Aa the pertorator 
continues to oper ate th e t ape wil l become 
slack and the contacts wi ll cl ose, a l lowing 
tli.e traniJmi t t er dis tr ibuto r to operate again. 

The mechani ca l opera t ions of sto ppi ng 
and s tar t ing the transm i tter dis t r ibuto r are 
performed as foll owst 

Opening the auto stop contacts opens the 
contro l c i rc ui t. The sto p magnet which i s in 
th is circui t is therefore demagnetized, re­
leas i ng the sto p arm. The stop arm, ac tu ated 
by the spring, engages the lug on the s to p cam. 
The stop cam, and hence the main shaft , wi l l 
then be he l d sta tio nary, stoppi ng both dist r ib u­
tor and t ransm i tter . The position of th e 
dist r ibutor bru sh is fix ed with r espect to the 
s t op cam lug posi tio n so that the distributor 
bru sh wil l al ways be stopped on th e stop seg ­
ment . The t r ansmi tter, of course , will be in 
its stopped pos it ion . 

Sl!CfIO!! 1'70. 021 

When the auto sto p contacts are again 
closed , the stop magnet will pull its arm away 
from the stop cam, re l easing th e main shAt't 
and transm i ssion will be re sumed. 

TAHI STOP SWITCH 

Transmis s ion can al so be stopeed by man­
ually operating the tape atop switch l I l l us. l ). 
This sn it ch con t rols the stop magnet in much 
the same way as i t is contr ol led by the auto 
stop contact mecha nism . 

MOTOR GOVERIIOR 

The Transmitte r Di s t r ibuto r mus~ operate 
at a cons tant; fixed speed and is th erefore 
equ i pped with eithe r a cons t ant spe ed synchro­
nous motor or a governo r controllod motor . 

The govern or (Il l us . 2) used on governor 
cont ro lled motors i s mounted on the insi de of 
the flyw hee l and consists of two contacts . 
One of these contac ts is stat i onary whil e th e 
other conta ct is fixed to a hi nged arm, th is 
movable arm being held against th e oth er con­
tact by means of an a dju sta ble spring. The 
tension of thi s spring rr.ay be varie d by rot at~ 
ing the lea th er spoed adjusting wheel to which 
i t i 13 at t ached . 

The circuit fr om the power l ine t o the 
motor pass es through th e governor contacts 
which are shunted by a re si st anc e. 

When the motor reaches a cer tain speed, 
cent r irug nl for ce opens the governor contacts. 
When the contact s open , the shunt resista nce 
is i ns er t ed in the motor ci r cui t causing the 
motor to slo w down. Tho motor speed wi l l be 
r 8duoed to a po in t where the contacts are per­
mitt ed to close after which th e motor aga in 
speeds up. In th is way the sp eed is kept con­
s ta nt by the opening and closing of the con­
tac t s, the resul t ant speed bein g determined by 
the amount of tens1 on on the adjustable spr ing . 
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