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DESCRIPTION OF OFERATION OF NO. 15-TYFE

FERFORATOR TRANSEMITTER

This section deseribes the operation of
the No. 15 Perforator Transmitter. It has
been issued prineipally for wuse 1in training
Bell System +teletypewriter repairmen., t is
reproduced from material originally prepared
for other purposes with such modifications as

LINE TEST KEY
BACK _SP

]
PERFORATING |
MECHANISM

ILLUSTRATION

ILLUSTRATION 2

geem desirable to facilitate itz use in con=
Junetion with other Bell System practices in
the proposed training work. The basic cperat-
ing prineiples are describad but ne attempt
has been made to inelude recent improvements
and ehanges.,
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SECTION PT0.01L

GENERAL

The 15 type perforator +transmitter (Il=-
lustration 1) is arranged for use omn 15 type
printer sets Iin place of the standard direct
keyboard, It has s tape perforating mechanism
and eharaeter eocunter in addition to the fea-
tures on the standard direet keybeoard unit,
The perforator +transmitter fits into the 15
type printer base, and the entire set is en-
closed by a special cover to form the complete
set as shown in Illustration 2,

A manually operated, three position Lkey-
board eontrol eperating lever, mounted on the
right side of the unit, permits the operator
to select any of the following metheds of op-
aration:

l. Operating lever in Uprer or "Keyboard" Po-
Eition

Direct keyboard transmission to the lins
with a printed reecord being produced at the
transmitting point, The maximum speed of the
keyboard is limited te the predetermined speed
of the =et,

2. Operating Lever din Middle or "Keyboerd %
.- Mape™ Position

Simultaneous direct keyboard transmis=-
sion to the line and perforation of tape with
g printed record being produced at the trans-
mitting point. The maximum speed of the key-
board is limited to the predetermined speed of
the set.

%« Operating Lever in Lower or "Tape" Posi-
Tion

Parforation of tape only with the asso-
ciated printer either receiving messages from
g distant station, or monitering the message
perforated in the tape as’ it is beinpg trans-
mitted to the lins.

The indiecatar on the character counter
moves each time a cheracter key 1s depres=ed
and returns toe lts zero positicn whem  the
"Carriage Return™ key is depressed. The
gounter is provided with a signal lemp to in-
dieate when +the end of a line iz being ap=-
proached. The meaximum speed of the keyboard
in this ease is not limited +to the predeter-
mined speed of the set and the oparator may,
therefore, perforate tepeat speeds much higher
than the speed at whieh a tape +transmitter
would send to the line,

L. Operating Lever in Middle or "Heyboard %
Tape" Position and Line Test Rey in "lest.
Poslition

It is also possible to perforate tape
and print A home record without transmitting
directly to the line when the line test key
(loeated near the center of the keyboard) is
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in the "Pest" pesition. This method is help-
ful in preparing perforated tape for use in
connection with printed forms. —The maximumn
spead of the keyboard is limited to the prede-
tarmined speed of the set,

Signaling Cede

The signaling code wused +to <transmit
characters is the "Start-stop" five-unit code,
which consists of five seleeting impulses used
in various combinations of eurrent and ne-cur-
rent intervals. Each group of five selecting
impulses 1is preceded by a start impulse and
followed by a stop impulse, which are used to
maintain synchronism between all stations on
the circuit. Impulses which coperate the se=
legtor marsnetz on the printer are lmown as
marking, and those which do not are lmown as
spacing. Figs. 1 shows graphically the five
unit code.

DIRECT EEYBOARD MECHANISHM

The direet keyboard mechanism (Figs. 2
end 3) is mountedon the keyboard casting, and
eonsists essentlally of a set of key levers,
selector bars, "Y" levers, "Y" lever conmeeot-
ing links, and locking levers used in select=
ing the code combination +to be transmitted; a
fransmitting cam sleeve assembly, contact leve
ers and gontact springs for transmitting the
selected code; a universal bar, trip off pawl,
intermediate pawl, eluteh throw out lever, and
clutch used in stariing and stopring transmis-
gion, The transmitting cam sleeve and its
controlling cluteh are supported by a trans-
mitting shaft, which derives its motive force
from a gear mounted on the main shaft of the
typine unit. This gea= enrapes a drive gear
on the rear end of the transmitting shaft of
the perforator transmitter. The transmitting
cam sleeve asgembly is normally held station=-
ary due to the disengegement of the ecluteh
teeth by the cluteh throew out lever,

Beneath the key levers are six pairs of
paralle]l motion selector bars and a universal
bar, which extend across the width of the key=
board.

The selector bars are guided- at beoth
ends so that they may be moved upward or down-
ward, They are provided with rectangular
notchas on their upper edpges according to the
requirements of the code. The notehes in the
front and rear selector bars of each pair are
starzered so that there will always be a high
portion on either one of the pair in the path
of each key lever, The eénds of each pair of
selector bars rest on the arms of "Y" levers;
the front selector bar of each rair resting on
the laft arms of the "Y" levers; =and the rear
bar of each pair resting on the right arms,

When s key lever is depressed, those se-
lector bars having their high portions in line
with that key lever are moved dowrward, This
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eguses the "¥" levers to move the other bar of
sach pair upward. Should the rear bar of any
palr be moved downward, the lower extensions
of the corresponding "Y" levers will be moved
to the left; similarly, they will be moved to
the right when the correvponding front selee-
tor barz are moved downwerd. —Thus, it may be
geen that the "Y" lever conmecting links which
ara attached +to the end=s of the lower exten-
slons of the "™¥" levers will be mowved +o the
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left when the rear selector bar is moved down-
ward, and to the right when the front selector
bar is moved dowrward, Esch of the first five
"Y" lever connecting links engazes & locking
lever and positions it to correspond with the
signel impulse to be transmitted. Each lock-
ing lever controls the motion of a contact
lever by either allowing the contact lever to
rotete on 1ts pivot due to the pressure
exerted by the contact spring upon the contact
lever, thereby permitting the gontact +o
cleose, or by engaging the contact lever and
preventing c¢lesure of the contaets, If the
upper end of the lecking lever 1is positioned
to the left, corresponding %o a spacing im-
pulse, it engapes the contact lever and pre-
vents 1t from rising into the indent of its
corresponding cam as the cam sleeve rotates,
thus helding the cireuwit open for that inter-
val, If the upper end of the locking lever is
positioned to the right, corresponding to a
marking impulse, it does not interfers with
the movement of the contaet lever. Then, as
the cam szleeve revolves, the contact lever
riding on the cam surface rises intothe ine
dent of the cam, permitting its contact +to
elose and te send ocut a marking impulse.

The universal bar, which is connected to
the trip off pawl, controls the starting of
the transmitting cam sleawve., It is pivoted at
both ends in such & manner that the depressing
of any key lever rotetes it downwerd, and
moves the trip off pawl forward. This aectiomn
releases the cluteh throw out lever from the
driven member of the clutech by means of the
intermediate pawl, permitting the sending cams
to start rotating. As the cams rotate, the
impulses, either marking or spacing, are
transmitted in successlon.

The start-stop cam (Fig. 3) eontrels an
additional econtaect lewer which, in turn, actu-
atas the start-stop contacts. These contacts
ara opened &t the beginning of each revolution
of the ecam sleeve assembly to transmit the
start impulse (spscing or no-gurrent impulse),
and remein open during the transmission of the
five selected impulses, After the last se=
lected Iimpulse haz been  treansmitted, the
start-stop contaets will again close, sendin
the stop impulse (marking or current impulse
te the line. At the end of the revolution of
the cam sleeve assembly, the clutch driven
member 1 ecammed out of mesh with the driving
member by the cluteh throw ocut lever, whieh
prevents the cams from rotating further until
the next lkey lever is depressad,

The keyboard 1s equipped with a space
repeat device which permits the +transmission
of eontinuous spaces. When the spacer bar is
held depressed, the space repeat rod, (Illus-
tration 1) attached +to the spacer loop exten=-
sion, will move the intermediate pawl forward,
in turn, helding the eluteh throw out lever
out of engapement with the projection on the
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driven clutech, Thus the transmitting canpp
sleeve will be permitted +to revolve continu-
ously until the spacer bar is released.

FERFORATOR MECHANISHM

Attached +o the left side of the key-
board casting is & bracket which mounts the
perforator mechanism censisting, essentially,
of & set of punches for perfopating the tape;
4 punch magnet and punch ﬂpﬂfating lever for
operating the punches: a set of selegtor fine
pers, selecter levers and "Y" lever comnecting
link extensicns used in selecting the punches;
and a tape feed mechanism (Fig. 2).

The selector fingers rest in horizomtal
gulde slots in the punch operating lewer just
below the punches and in 1line with them. The
right end of each selector finger iz attached
to a selector lever that pivets on a mounting
bracket at its lower end. A "Y" lever com-
neeting link extension commects the left end
of each "Y" lever commecting link +o the cene
tral portion of its corresponding selsotor
lever in such & manner that each selector fin-
ger will move to the right or left in acegrd=-
ance with the movements of the "Y" lever con-
necting links. It should be noted that beth
the selector fingers, and the locking levers
respond %o the code selection whenever a key
laver is depressed,

The magnet armature is mounted on a cen=-
trelly pivoted punch operating lever.. When
the right end of the puneh operating lever is
attracted by the magnet, +the left end rises,
sarrying the left ends of the selecter fingers
upward. If a selector fingper is 1in its left
or operated pesition when the punch operating
lever rises, +the corresponding punch will be
pushed throuzh the tape. If a selector finger
is in its right or uncperatsd position, it
will clear the corresponding punch as it moves
upward, and that punch will not perforate the
Capa .,
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When any 'key lever is depressed, the
punch magnet is operated either by means of a
pair of universal selector bar contacts,
mounted on the perforator bracket (Fig. L); or
by means of a set of cam pulsing contacts, lo=-
eated above +the +transmitting cam sleeve
(Fig. 5); ér it may remain unoperated, depend-
ing on the setting of the keyboard econtreol
cperating lever and its asscciated perforator
control contacts (Fig. 6).

Withthe keyboard control operating lever
in its upper "Heyboard"™ position, the per=
forator econtrol ecntacts, of which there are
three pairs, will be opened. With these con=
tacts open, +the punch magnet cannot be ener=
gized, due to both the universal selector bar
eontacts and the cem pulsing contacts being
wirad in series with them, Only direct kayh
board transmissien 1s possible with the lever
in its upper pesition.

With the keyboard contrel operating lever
in the middle or "EKesyboard and Tape™ posi-
tion, the lower pair of perforator econtrol
gontacts only are clesed., This permits the
punch meagnet +to be energized by means of the
cam pulsing contacts. These ocontacts, of
which there are two pairs, sre wired in paral-
lel and close as a result of their operating
springs riding into the indents on ‘two of the
transmitting cams (Fig. 5). The sequence of
this operation is such that +the first pair of
gam  pulsing contacts closes the circult
through +the punch magnet just as the start-
stop contact i= opened to transmit the start
impulse. Just before the first pair of con=
taets open, the second pair cleses, Through
thiz overlapping action of the contacts, the
magnet 1s energized long encugh %o insure
proper operatien, With the keyboard control
operating lever in this position, ome may
transmit from the Lkeyboard directly to the
line and simultanecusly perforate a tape,

| —— e ANTIHCHATTER CONTACT LEVER
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With the keyboard control operating lever
in the lower or "Tape" position, all the
perforator control contects are closed, and
the trip off pewl is held down sufficiently teo
prevent it from enpaging the intermediate pawl
when any key lever is operated, The repeat
space rod is also cammed outward, so that it
will not strike the intermediate pawl when the
spacer bar 1is depressed; thus no direect key-
board transmission is possible. The operation
of any key lever, in addition +to setting up
combinations on the selector fingers, mowves
the universal selector bar dowrward. This
causes the "Y" lever commeeting link and "Y"
lever comnnscting link extension +to move the
upper end of the universal seleector bar con-
taoct operating lever to the left, against the
tension of its retractile spring, which will
permit the universal selector bar contacts to
elose (Fig., L). It is to be noted that the
operation of the universal selector bar con-
tact cperating lever is similar to the ocpera-
tien of the selector levers, except that a
single universal selector bar is used, which
is returned to normal by the operating lever
retractile spring.

To prevent chatter of the universsal se-
lector bar contacts, when the pufich megnet
operates, an anti-chatter contact lever is
used, This lever 1is mounted on the contact
bracket and is operated by an adjusting serew
located om an extension of the magnet arma-
ture. It exerts pressure on the left hand
contact spring and insures & firm contact
pressure as the magnet operates.

Tape Feed Mechanism

The tape feed roll 1is located to the
left of the punches (Fig. 2). Spaced at equal
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intervals around the feed roll is a series of
projecting feed pins which mesh with the feed
holes punchedin the tape. A tape tension lever
holds the tape against the feed roll,
keeping the feed holes in the tape in constant
mesh with the tape feed pins,

During the upward movement of the punch
operating lever, the feed pawl, which is at-
tached to it, engages the next tooth on the
feed roll., When the punch operating lever
moves downward, the tape feed roll will re-
volve, advancing the tape one character space,
A star wheel and detent insure equal spacing
of the tape.

Back Space laver

The beck space lever {Illustration 1) is
provided sc that any errors made by the opera-
tor may be eorrected in the tape before it is
used for transmission. The back space lever
moves the tape backwards. The "letters" key
may then be depressed, causing five holes to
be perforated over the error.

CHARACTER COUNTER

The character counter (Illustration 1,
and Figs. 7 and 8) is mounted on a bracket at-
tached to the right side of the keyboard caste
ing. It consists essentially of a dial and
indieator; & ratehet wheel mounted on the in-
dieator shaft; a counter magnet and feed pawl
for advancing the ratchet wheel; a latch pawl
used to retain the ratchet wheel in its ad-
vanced position; & release net for disen-
gaging both the feed and latch pawls from the
ratchet wheel, and a signal lemp,
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The electrical ecireuit for the per-
forator +transmitter is so arranpged, that
the closing of the universal selector bar
contects may opérate the character ecounter
in addition +to operating the punch magnet
(See wird diagram). The counter gontrol
eontacts are located directly below the uni-
varsal selsctor bar contacts and consists of
three springs carrying two pairs of contacts.
The left pair (counter contacts) are normall
elosed, and the right pair (release auntacta{
are normally open. Battery from the universal
selector bar contacts is applied to the center
counter contrel contact, which carries it to
either the left or right control contact. The
left econtact is conmected +to.the counter mapg-
nets, while the right contact is comneected to
the release magnets. Sinee the left pair of
counter contrel contacts are normally closed,
the counter magnets will be energized (advanc-
ing the indicator one space) with each charac-
ter or space operation of the perforator.

The cperation of the counter magnet ar=-
mature causes the feed pawl, which iz pivoted
to it, to engage the next teoth on the ratchet
wheel (Fig. 7). As the armature i= released,
the feed pawl epring rotates the ratchet wheel
sufficiently to cause the indicatoer to regis-
ter one space on the dial. The lateh pawl
then engages the ratchet wheel and helds it in
its eadvanced position. As previously de-
geribed, +the universal selector %bar contacts
are effective in their operation only whemn the
keyboard control operating lever is in the
lower or "Tape™ position.

When any "Function" key lever is de-
presged, other than "Carriage Return", +the

movement of the counter contrel selector bars
causes the contact operating lever to break
the left pair of counter control contacts,
With both right and left counter control con-
tacts open, no current reaches +the counter
unit, s¢ the indiecator remains stationary,.

When the "Carriage Return" key lever is
depressed, the movement of the counter control
selector bars causes the contactoperating lever
to break the left pair of counter control
contacts and close the right pair. This con=
nects the release magnet c¢ircuit in series
with the wuniversal selector bar contacts so
that the magnet will operate when +these con-
tacts elose. The operation of the release
magnet armature causes the relesse lever,
which is attached to it, to disengape both the
feed and latch pawls from the ratchet wheel,
The ratchet wheel spring then returns the
retechet wheel to 1ts starting position. A re-
lease latch holds the release lever operated
and holds the pawls disengaped until the start
of the next ecounting operatien. A dash pot
eylinder and piston are provided +to act as a
buffer for the return of the ratchet wheel,

A signal lemp is used in commection with
the character counter to indieate when any de-
sired number of characters dre perforated in
the tape. The signal lamp operating contacts
are controlled by & contact lever which rides
upon & oam attached to the indicator shaft.
The cam may be positicned on the shaft so as
to close the lamp contacts for any desired
setting.
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LINE TEST KEY

Mounted on the keyboard to the left
of the <ftransmitting contact assembly 1z the
"Line Test" Lkey %Illustraticﬂl 1), It is
provided - for the purpoese of testing and

operating +the printer Iindependently of the
1ine circuit,

When the lmob on the line test key is
pulled outward, +the line cireuit is shunted
from the rprinter and a loeal ecireuit estab-
lished for printer operation.
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