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BELL SYSTEM ffiACTICES 
'rr ansmission Enginee r ing and Data 
Tel egraph Stations and Loops 

• SECTION P70. OU. 
Issue l, October, 1951 

A T&TCo Standard 

DESCRIPTION OF OFf:RATION OF NO, 15-TYPE 

PERFORATOR TRAHSl1ITTER 

This section describes the oper ation of 
tho No. 15 Perforato r Transmitter . It has 
been issued principal ly for use in training 
Boll System teletypewriter repairmen . It is 
repr oduced fr om eteria l origina ll y pre pared 
£or other purposes with such modifications as 
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seem desirable to fac i lita te its use in con­
junction with other Bel l System prac tices in 
the proposed training work . The basie operat­
ing principles arc described but no at te mpt 
has been made to inclu de recent improvements 
and changes . 
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COUNTER 

CHARACTER COUNTER 

\ SIGNAL LAMP 
KEYBOARD CONTROL OPERATING LEVER 

This section contains material prer. are d and copyrig hted by th e 
Tele t~ri,:e Corroration and it is used with their permiss ion . 
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SECTION P70.0J.4 

GEllERAL 

The 15 type perf orato r transm it ter (Il ­
lu st ra tion 1) is arrange d for use on 15 type 
printer sets in pl ace or the standard di rect 
keyb oard .'° It has a tape perforating mechanis m 
and character counte r in additi on to the fea ­
tures on the standard d irec t keyboard unit . 
The perforator transmitter f its into the 15 
type printe r bas e , and t he entire set is en ­
cl osed by a special cover to form the complete 
set es shown in I ll ustration 2 . 

A manual ly operated , th ree posi tion key­
board control oper a ting leve r, mounted on the 
right side of the unit , pennite the operator 
to select any of the following reethods or op­
erat ion : 

1. Operating Lever in Up;per or "Keyboard" Po­
si ti on 

Dire ct keyboard transmission to the lin e 
with a printed r eco rd be i ng produced at the 
tro.nsmittinb poin t . The maximum speed of the 
keyboard is limited to the predetermined speed 
of the set . 

2. Ope rat ing; I,.e,.-.er in Middle or "Keyboard & 
Tape " Position 

Simult aneous di r ect keyboard transmis ­
sion to the l i ne and pe rf or ation of tape with 
a printed record be i ng pr oduced at the t r ans ­
mittinz point . The maxi mwn speed of the key­
board is l imited to the predetennined speed of 
the set . 

3. Operating Lever in Low-er or "Ta.pc" Posi ­
on 

Perf or at ion of tap e onl y wi th t he asso ­
ciated printe r eithe r rece iving messages from 
a dis tant station , or monito ri ng the message 
pe r fo eated in the tape as· it is bei ng trana ­
mitted to tne line . 

The indicato r on the cha racter counte r 
moves each ti)ne a characte r key is dep r es,;ed 
and retu r ns to its z~ro positio n when th e 
"Carr iage Retu r n" ke y is dep res sed . The 
counter i s pr ovided wit h a signa l lo.mp to in ­
dicate when the end of a line is bei~ ap­
pro ached . The maximum S}Xled of the keyboard 
in this case is not limited to the predete r­
mined speed of' the set and the ope rator may, 
the refo re , perforate tape a t speeds much higher 
than the speed at which a ta pe transroi tter 
would send to the line . 

4, Operat· 
ar,e 

Pos i€ i 

"Keyboar d & 
oy n Tes 

It is also possib le to perfo rate tap e 
and pr int a home r eco rd without t r anSltlittint 
d ire ctly t o the l ine when th e l ine te s t key 
(loc ated near t he center or the keyboard) is 

in the "Test" position , This method is help­
ful in pr epa rin g perf or a ted tap e for use in 
conne ction wit h pri nted forms . The maximum 
speed of the keyboar d is limi ted to the prede­
termined speed of the set . 

Sit;naling Code 

The signa l ing code used to transmit 
cha r acters is the "St ar t - stop " five - qn.it code , 
which con s ists of five se le c t ing impulses used 
in variou s ccmbinations of current and no- eur ­
re ~t intervals . Each g rou p of five se lec ting . 
impulses is pr eceded by a sta rt impul se and 
f o ll owed by a stop ir.tpuls e , which are used t o 
ma inta in synch r onism bet ween al l s tat i ons on 
the circuit . Impulses which oper ate the se ­
lecto r magnets on the prin ter are blown AS 
rnar Y..ing , and those which do not are known as 
3f•&cing . Pig . 1 shows graph ic all y the f ive 
unit code . 

DIRECT KEYBOARD MEC!IA}lISH 

The di rect keyboard mechoniso (Fi gs . 2 
and 3) is mounted on the keyboa r d cs.sting , and 
consis ts esscnt~ally of a set of' key le vera , 
selecto r ba rs , ''Y" leve r s , "Y" leve r con.."1ect­
in& links , and l ocking lev er s used in se lect­
ing the code combination to be t r ansmitte d; a 
t ransmi ttinz CM'.1 sleev e assembly , cont.act le v­
eos and contaot spr ings fo r transmittin& t he 
selected code ; s. uni ve r sal ba r , t r ip off pawl , 
interme diat e pawl , clutc h th row out l ever, and 
cl utch used in starting and stop ~ing transm is ­
sion . The t ransm itting cam sleeve and i t s 
cont r olling cl ut ch are supported by a t r.ans­
mittin g sha ft , which de r~ves its moti ve force 
from a gea r mounted on the main shaft or the 
t yping unit . This gea -- engages a dr ive ~ ar 
on the rea r end of the t r ansmitting shaft of 
th e pe r fo rator t ra nsmitt er . The t ran smitting 
cwn sleeve assembl y is normall y held stati on­
ary due to the disen cagement of the c lutch 
teeth b y t he clu tch th row out l ever. 

Benea th the key le~e rs are si x pai rs of 
para l le l moti on selector bars and a universal 
ba r, which e xte nd ac r oss the width of' the key­
board . 

The selector bars a re guide d· at both 
end s so that they may be moved upward or down­
ward . They are provided wi th rec tang ular 
notc he s on t heir Ufp:lr edges acc ordin g to the 
requirements of the code . The notches in the 
f ront and r oar se lec to r bar s of each pair are 
stag ger ed so that the re wi l l al ways be a hi~h 
portion on either one or the pair in the path 
of each key leve r. The en ds or ea ch pair of 
sele ct o r ba r s rest on the arms of "Y" l evers; 
the f r ont se le c tor ba r or ea ch r e.i r resting on 
th e le ft anns of the "Y"" le vers ; and th e rear 
ba r or ca.ch pai r re s ti ng on the ri L;ht arms. 

When a key lever is dep r essed , those se ­
lector ba rs havin g thei r high por tio ns in line 
wi th that key lever are moved downward. This 
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cause s the "Y" levers to ~ove t he other bar of 
each pai r upward . Should the r~~r bar of any 
pair be moved downward, the lower extensions 
of t he corresponding "Y" levers will be moved 
to the loft; similarly , they will be move d to 
the r i€ht when the co rr e~pondi~ fron t se l ec ­
tor ba r s are moved downward . Thus, it may be 
~een t hat the "Y" l ever c onnectin g l ink$ which 
a re attac hed to the en ds ot the l ower exten ­
sions or the "Y" le ver s wi l l be moved to the 
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le ft when the rear selector bar i s moved down­
ward, and to the right when tile f r ont se le ctor 
bar is moved downward. Each of the first five 
"Y" le ver connect ing l i nks engage s a loc king 
le ver and positions it to cor respond with the 
signal impuls e to be transmitted . Each lock ­
i ng leve r controls the motion of a contact 
leve r by e ither allowing the con tac t leve r to 
r o tate on i ts pivot due t o the pressu re 
exe r ted by t he contact spr i ng upon the contact 
lever , thereby perm.i tting the oontac-t to 
close , or by engaging th e contact lever and 
preven t ing closure of the contacts . I f the 
upper end of the locking lev&r is pos i t i oned 
to the le ft , correspo nding to a spacing im­
pulse, it engages the contac t le ver and pr~ ­
vents it f rom rising into t he irxlent of its 
corres ponding oa.m as the co.m sleeve rotates , 
t hus hol ding the ci rcu it open for that i nter­
va l . I f the upper end of the locki~ lever is 
pos itio ned t o the ri ght , corres ponding to a 
marking impulse , it does not in terfe r e wi th 
the movement of the contact lever . Then , ~• 
the cam sleeve revolves , t he contac t leve ~ 
rid i ng on the cam surface ris es into t he in ­
dent of the cam, permit t ing it s contact t o 
cl oee and to send out a marking impulse • 

The uni ve rsa l ba r, whi ch is connected to 
the trip off pawl, cont rols th e start ing of 
the t ransmi tt i ng CM! sleeva . It is pivoted at 
both ends •in such a manner tha. t the dep ressing 
0£ any key leve r r otates i t downward, and 
moves the t r ip of f' pe:N~ £'on. a.r d . This action 
re l ease s the clu tch thr ow out lever from tho 
driven member of the clutch by mean a of t he 
intermed iat e pawl , permitting the sen ding c8Jlls 
to start r.ot a t ing . Aa the cams rot ate , the 
impul ses , eithe r marking or spacing , are 
tran smit ted in succession • 

The s tart- st op crun (Fi g , 3) cont rols an 
additional conta ct lever which , i n turn , actu ­
ates t he start - stop contacts . These contacts 
ar e opened at the beginning of each revoluti on 
of the erun sleeve assembl y to t r ansmit t he 
sta rt impulse (s pacing or no-c urr ent impul se ), 
and remain open during , the t r ansmi ss i on of the 
five se lec ted impulse s . After the last se ­
le cted impul se has been tran smitt ed , the 
start •-s t op contacts wil l again close, sending 
the stop impul se (marking or curren t lmpulse) 
to t he l ine . At th e end or the re'>•olu t ion or 
th e c8.!!l sleeve as sembl y , th0 cl utc h driven 
member is ca."llmed out of mesh l',ith the driving 
member by the clutch t hrow out lever , which 
preve nts the co.ms f rom rotating further unti l 
th o nex t key lev er is dep res , ed . 

The keyboar d is equi pped with a spaco 
repeat dev ice whi ch i;ermi ts t he tr an smissio n 
of conti nuous spaces . When the spacer ba r is 
he ld dep ressed , th e space repea t r od, ( Il l us­
t ra tion l) attached to t he spacer loop exten­
s ion , wil l move th e int ermediate pAWl ror ward , 
in tu rn , holding; the c lutch thr ow out lever 
ou t of engagement with the pr.ejection on the 

--
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dr1 ven clu tch , 
sleeve will be 
ous ly until th e 

Thus th e transmi tt1ng o""' 
permitted to r evolve oontin~ ­
spacer bar is rel eased . 

.!'ERFOOATOR MECRAlllSM 

Attachep to the lef t side 0£ the key­
board castin& is a bracket which ffiOunt s the 
per forator mechanism consisting, essentia l ly , 
of a set of punches for perfop at ing the tape ; 
a punch magnet and punch opefating l ever for 
operati~ the punches ; a set of select or fi n­
ge r s , se lect or lever.s and' "y" leve r connecting 
l ink extensions used in se lect ing the punches ; 
and a tape feed mechanism (Fig , 2) , 

The se lecto r f i~ers rest in hor iiont al 
guide slots in the punch operating lever j ust 
below the punches and in line wi th them . The 
right end of each selector f inger is attach8d 
to a selector leve r that piv ots on a mounti ng 
bracke t at its l ower end . A "Y" leve r con­
nectin g link extension connects t he left en d 
of each "yn leve r connecting link to tM cen ­
tral portion of i t s corresponding selector 
lev er in such a manner that each selecto r fin­
ger will move to the right or lef t in accqrd ­
ance with the movements of the "Y" lever con­
nec t ing links . It should be noted that both 
the selector f i ngers , and the locki~ le yers 
respond to the code selection whenever a key 
leve r is depressed . 

The magnet anno.ture is mounted on a cen­
tral l y piv ote d punch oper ating leve r . When 
the right end of the punch operating leve r is 
attr acted by the magnet , the left end rises , 
~arrying the left ends of the selector fingers 
upward . If a selector .finger is in its left 
or operated position when the punch operating 
lever rises , the corresponding punch will be 
pushed through the tape . If a selector finge r 
is in its right or unoperated position , it 
wil l cl ear the corresponding punch as it moves 
urward, and that punch will not per forate the 
tape . 

SECTIOR P70,0l.li 

When any ' key lev er i s depressed, the 
punch magnet is operated eithe r by means of a 
pa ir of unive rs a l sele ctor bar contacts . 
mounted on the per f orat or bracket (Fig , 4) ; or 
by means of a set of cam pu1s1ng contacts , lo ­
cated above the transmitting cam sl eeve 
( Fig . 5); Or it may re main unoper ated , depend ­
ing on the setting of the keyboard contr ol 
ope rating lever o.nd its as soci ated pe r forato r 
control contacts ( Fig , 6) , 

With the keyboa r d contr ol operating le ver­
in its upper "Keyboardn positio n, th e per­
forato r control contacts , of which the ~ ar e 
thre e pai r s , will be opened . With these co n­
tacts open , the punch magnet cann ot be ene r­
gized , due to both th& universal selector bar 
contacts and the cam pulsing contacts being 
wired in ae r ies with them . Only direct key ­
board transmission is possib l e with the le ver · 
in its upper pos ition . 

With the keyboa rd cont r o l opera ti~ lever 
in the middle or "Keyboar d and Tape" posi ­
tion , the lo wer pai r of per f o ra to r control 
contacts onl y arc c l osed . This permits the 
punch magnet to be energ,it.ed by means of the 
cam pulsing contacts . These contacts , of 
which there are two pairs , are wi r ed in par a l­
lel and close as a result of their orerati ng 
springs r iding into the indents on tNo of the 
t ranomit t ing cams (Fig , 5) , Th• sequence of 
this ope rat ion is such that the fi r st pair of 
co.m pulsing contacts closes the ci r cuit 
through the punch mag.not just as the start­
stop contact i's opened to transmit the sta rt 
impulse . Just befo re the .fir st pair o£ co n­
ta cts open , the second pai r closes . Throu&}l 
this over lapping action of the cont acts , the 
magnet is energized long enough to insure 
proper operation . With the keyboa rd cont r ol 
operating lever in this position , one may 
transmit ftom the k~yboar d directly to the 
line and sbnultaneously per fo r ate a tape . 
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Iii th tho keyboard control operating lover 
in the lower or "Tape" position, al l the 
perforator control con t acts are o.iosed , and 
the trip of f powl is hold down sufficient l y to 
prevent it from enga..gin_g the intermed i ate pawl 
when any key l ever is operated. The repeat 
space rod is al so crumned outward , so that it 
will not s t r i ke the intermediat:G pawl when the 
spac•r bar i s d~pressed; thus no d i rect key­
board t ransmiss i on is possible. The operat i on 
or any key le ver, in addition to set t ing up 
cO?!lbinati ons on ~he se l ector fingers, moves 
the universal selector bar downward. This 
causes the "Y" lever connec t ing l ink and "Y~ 
leTer connecting link extensi on to move the 
upper end of t he universa l selector bar con­
tact operating lever to the left # agains t the 
te~sion .ot its retractile spring # which wil l 
permit the univer!a l s e leotor bar contacts to 

. olooo ( Pi g. 4). I t is to bo note d that t ho 
operat i on or the universa l se l eotor bar con­
tact opera ti ng lever is similar t o the opera ­
tion of the selector leve r s, excep t that a 
sing l e universa l selector bar is used , which 
ia returned to normal by the operating lo ver 
ret r act ile spring. 

To preven t chatte r of t he universal se­
lector bar contacts, when the pw1oh magnet 
operates, an anti-chatter contaot le ver is 
used. Thia lever is mounted on the contact 
br acket and ia operated by an ad j u~ting screw 
located on an extension of the nagnet arma­
ture . It exer t s pressure on the left he.nd. 
con.tact spring and insures a finn contact 
pressure as the magnet operates . 

Tape Feed Mechanism 

The tape feed roll is 
left of tho punches (Pig. 2) . 
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located to the 
Spaced at equal 

intervals around the feed roll ia a ser i es of 
pro j ecting feed pins whioh mesh with the food 
holes punched in the tape. A tape temi i on lever 
holds the tape against the feed rol l • 
kee ping the feed hol es in the tape in cons tant 
mosh with t ho tape feed pins . 

During the upward movement of the punch 
operating l ever , the feed pawl, whi ch is at­
tached to i t , engages t he next tooth on the 
feed roll. When t he pi.inoh operating lever 
moves downward, t he tape feed roll wil l A ­

vol ve , advanc i ng the tape one character space . 
A star wheel and detent insure equa l spa.cing 
of the ta pe, 

Baek Space Lever 

The back B!>'OO lever (I l lus t ration l) is 
pr ovided so that any errors made by the opera­
tor may be corrected in the tape befoN it is 
Used for tranfflission. The back space leTer 
moves the tap& backwards. Th& "Letters 11 key 
may then be depressed, oausing five holes to 
be perforated over the erro r . 

CRARACTKR COUNTER 

The .character counter (I l lustration 1, 
and Figs. 7 and 8) is mounted on a bracket at ­
tached to tho right side of the k~yboard cas t­
ing . It consists essentially of a dial and 
indicator ; a r atchet wheel mounted on the in ­
dicator shaft; a counter magnet and feed purl 
tor advancing the ratchet wheel s a latch pawl 
used to retain the ratchet wheel in its ad ­
vanced position, a release magnet for disen­
gaging both tho food and l a tcn pawls f r om the 
ratchet whee l, 8lld a signal lamp . 
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Fig. 7 

-The e lec tr ical ci rcuit f or the per ­
for .ator transmitter is so o.rrangod , th at 
the clos i ng of th e universa l selector bar 
contacts may op6rate the character counter 
in add ition to operating the punch magnet 
(See wiring diagram) . The counter control 
cont ac ts are loc ated direc tl y bel°" the uni­
vers al selector bar contacts and consists of 
t hree · springs carry ing two pairs or conto.cts •. 
The le ft pa ir (counter contacts) are normally 
closed, and the right pair ( r elease contacts) 
are normall y open . Battery from the universal 
selec tor bar contacts is applie~ to the center 
coun ter control contact , which carries it to 
either the left or ri ght cont rol contact . The 
lef t contact is connected to . the coWlter mag­
nets, whil e the right contact is connected to 
tho release mag.nets . Since the left pair of 
counter control contacts a re nonna lly closed , 
the counter mag.nets wi l l be energi zed (advanc ­
i ng the indicator one space) with each charac­
ter or space operation of the per fo rator . 

' The operation of the counte r magnet ar-
mature causes the feed pawl, which is pivoted 
to it , to engage the next tooth on the ratchet 
whee l (Fig . 7) . As the annature is released, 
the fee d pe.wl spr ing r otates th o r atchet whee l 
sufficient~y to cause the indicat or to regis ­
ter one space on the dial. The l atch pawl 
then engages the r at chet whee l and holds i t in 
it s advanced position . As previous ly de­
scribed, the uii.iversa l selector bar contacts 
are effective in their operation only when th e 
keyboard cont rol operating le ver is in the 
~ower or "Tape" position . 

When a.n,y "Function" key le ver i s de ­
pressed , other than "carr iage Return ", the 

movement of the counter contro l se lector ba r s 
causes the contac t operat ing leve r to break 
the lef t r~i r of counter control contacts . 
With both r ight and left counter control con­
tacts open , no current reac hes the counter 
unit , so the i ndicator remains Gt atio nary . 

When th e "Carria ge Return " key le ver is 
depressed , the move~en t of the counter control 
se lector bars cause s the contact operating lever 
to break tro left pair of cQunter cont ro l 
contacts and close the Ti ght pa ir. This con­
nect s the re le ase magnet circuit in ser ie s 
with th e universal selector bar contac t s so 
that the magnet wi l l operate when these con­
tacts close . The opera tion of the releas e 
magnet armatu re ca.uses the release leve r• 
which is attached to it , to disengage both the · 
fe ed and latch pawls from the ratchet wheel. 
The rat chet wheel spring then return s the 
ratchet wheel to its starting positio n. A re ­
leas e latch holds the releas e l ever operated 
and holds the pawls disengaged Wlti l the sta rt 
of the next counting operati on. A dash pot 
cylinder and pisto n are pr ovided to act as a 
buffer for the return of the ratchet wheel . 

A signal lamp is used in connection with 
th e characte r counter to indi cate when any de­
si r ed number of characters &re per fo rated in 
the tape . The signal lamp operating contacts 
~re cont rol le d by a contact lever which r id es 
upon a cam at t ached to the i ndicato r shaft . 
The cam may be posit ioned on the shaft s o as 
to close the lamp contacts for any desired 
set ting . 
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LUIE T6ST KEY 

Mounte d on the keyboard to the le f t 
of the t ransmit ti ng contac t assembly is th e 
"Line Test lt key {I l lust ratio n 1). It i s 
provi ded · for the pur po se of testing and 

op,ra t i ng the printer ind•P"nden t l y of the 
line ci rcu i t , 

\/hen t, e knob on t he line test key i s 
pulled outward , the li ne ci rcuit is shunted 
f rom the prin ter and a l9cal circuit estab ­
li shed for prin te r oper &tion . 
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