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1 .

This Inverition relates to telegraphic cade sig-
Nal transmitters and more particularly to instru-
into “page printer” signals. :

It is common practice in modern telegraph sys-
tems for messages to be received ofi a reperforator
and the perforated tapes thus produced placed in
tape transmitters and sent to subsidiary offices
where they are received by telegraph printers.
Many of the tapes produced by the perforators

mentalities for convérting “tape printer” signals

carry only such symbols as are required for con- -

trolling “slip type” teleprinters, L. e, printers
which produce the message as printed characters

upon a ngrrow tape. The message to the sub- -

scriber is then prepared by manually cutiing. the
brinted tape into suitable léngths and pasting
or gumming the strips fo a message blank.
There gre instances, however, in which the sub-
sidiary stations utilize g “page printer)” i. e
printers which produce the message on an. end-
less web of paper. This type of printer is ner-
mally constructed in such a manner as to re-
quire certain signals to.initiate the performance
of functions which are not necessary in.tape
printer. operation. For example, page printers
must receive signals to initiate the Cperations of
line feed and carriage -return to- which: functions
there are no. corresponding functions in 4 tape
printer.. However, when, continental Morse sig-

s

nals are converted into printer code, only the .

original Morse signals, such. as vunctuation, the
symbols for the “blank™ between the address and
the text of a message and between the end of the
text and the signature, together with the “end. of
message” symbiol, are transmitted. Accordingly,
it. is. necessary to supply the special signals re-
quired by the page printer or to. rerform.the op-
erations at the receiver. ' ’ :

In order to eliminate unnecéssary manual -op-
erations in obtaining a final deliverable cony, the
present invention is designed. so that the .addi-
tional functions are automatically inserted:into
the transmitted signals in order to. produce: a
Rage copy. at.the receiving point:. : ‘

It Is an cbject of this invention to provide aux-
iliary telegraph signaling a.pparatus-capable of
sensing the proper- times. for inserting the re-
Quired signal combinations and of automatically
making: such. insertions:

It is a more specific object of this invention to ;

produce from-a. standard A-unit telegraph printer
cade perforated: tape, signals suitable: fon con-
trolling & page type vrinter. ©ooe

. It:is & further object.of this: invention: to: pro-

vide a system which will'utilize: a: perforated- tape

© 3 Claims. (CL 178—3)
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normally producing” slip type messages to pro-
duce a page copy which can be delivered to a cus-
tomer. without further manual transcribing or
gumming, . _ ]

Briefly, in aceordance with the invention, a
system is provided which will travsmit to a. page
priter all the characters on a perforated tape
and will,-in addition thereto, produce and trans-
it "’co the page printer two additional “carriage
return” and two “line feed” code signals upon the
occurrence of the transmission of a “carriage re-
turn” symbol in the tape, the transmission of .a
“spacé” character at the end of a normal ling,
after predetermined letier .count indicating a
maximum line, or upon the transmission of a
symbol indicative of the end of the message. In
addition, in-the latter case, the apparatus ~will
continue transmitting line feed characters il
& predetermined total number of line feeds have
been counted; : . )

The above and cther objects of this invention
will become' aPparent upon & consideration ‘of
the following detailed description taken in con-
Junction with the accompanying drawing in which
the single figure represerts schematically o pre-
ferred embodiment of the invention,

For the purpose of simplicity, the chosen en-
bodiment of the invertion utilizes 5-unit signals.
It will be understood that the merits and advan-
tages of the invention are readily adaptable to
signaling codes using & different number of ele-
ments. It will assict in understanding a study’ of
the drawing if it i3 Temembered that the abbre-
viations for the relays and magnets roughly de-
scribe their functions, i. e, HF*—Hold Feed, Hi—
Hold Inserter, EL—End of Line, EM—End- of
Message, FG—Figures, LT—Letters, ete. :
" Referring to the drawing, it will be seen- that

‘thére has: been ‘provided a standard tape trans-

mitter 10 provided with contact. tongues having
mark and space positions. Certain. of thecon-
tacts of the transmitter are connected to a series
of relays T'f, T2, T2, T4 and T Suitable line re-
sistors 17 are provided for each of the-afore-men=

5 tioned relays. The pathsenér-g-izing these relays

may: be traced: from a. source of power through
lead 18,.line resistor ¥, the. relays and leads ‘(8
to. the: tongues. of the sensing switches {5 of the
transmitter 24, When. any-oi the tongues: of the
sensing switches $5-are.in the mark position, the
correspending relay will thus be energized.
The segments of the: distributor are connected
to. switches: 20! dassociated: with the: reiays T to
TS5, inclusive:: The switches are:connected so.that

" when:the: corresponding:relay is: actuated s source
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of potential is connected through lead {8 fo the
corresponding commutator segment.

Also actuated by the relays T! to T5, inclusive,
are additional permutation switches 22 which
identify various 5-unit signal combinations. The
characters identified gre Blank (i. e., no mark-
ing signals), Carriage Return, Space, Line Feed,
the Letter Z, Figures and Letters. As will appear,
these combinations are utilized by the inserter,

On the distributor there is placed a cam {{ ar-
ranged to close switch 12 during each revolution
of the distributor shaft. The cam surface is de-
signed to close switch 12 approximately at a time
when the shorting brush 19 connects with the
number 5 transmitting segment, and to open
switch 12 approximately at a time when the short-
ing brush 79 connects with the “stop” transmit-
ting segment. The closure of switch 2 puts a
petiodic ground on leads 24, and causes pulses to
occur on the circuits whose leads connect to lead
24. These circuits will be explained as their
functions are taken up in turn. )

“The first circuit to be operated by switch 12 is
step magnet SL of the Letter Counter. A circuit

is established from plus, through resistor 23, the

coil of relay SL, lead 24 and switch 12 to ground.
The relay SL actuates a ratchet which moves cam
25 one step clockwise for each energization of

the relay. Normally this would occur during .

each revolution of the commutator cam ti. How- :

ever, should a blank combination be transmitted,
the permutation switches 22 establish a path such
that ground is applied to leads 24 and 26 simul-

taneously, thus diverting the refurn from resistor

23 direct to ground through lead 26 and prevent-
ing the operation of step magnet SL..

The Letter Counter cam 25 is arranged to close
switch 60 after a predetermined letter count. For

purposes of illustration, the count may be as- .

sumed to be 60 letters. Closure of switch 80 ties
lead 271 to lead 28. When switch 60 is closed,
the first “space” combination on permutation
switches 22 causes energization . of relay EL
through a circuit from plus, resistor 29, coil of
relay EL, break contact 30, lead 27, switch 60 of
cam 25, lead 28, “space” combination of permuta-
tion switches 22, lead 24, and switch 2 to ground.

The closuré of relay EL has several functions.
Tt is held closed by a. circuit from make contact

31 of relay EI., lead 34, break contact 32 of relay -

HI to ground. Make contact 35 of relay EL closes
a circuit which operates solenoid 13 and lock 14,
mechanically stopping the transmitting tape and
locking sensing switches 15 against the insulated
space bus 2i. Make contact 36 of relay EL
grounds lead 38, actuating the release magnet RL
of the Letter Counter. Make contact 31 of relay
EL completes a path from plus, through resistor
44, coil of stepping magnet SI of the inserter,
lead 40, break contact 38 of relay HI, break con-
tact 37 of relay EL, lead 41, contacts on arm 42
of the inserter switch, lead' 43, lead 24, and
switeh {2 to ground.

The stepping magnet SI of the inserter has.a
ratchet which advances the switch of the inserter
one step. In the number 2 position inserter arm
45 completes the circuit from plus, through series
resistor 11, eoil of relay T4 and lead 47 to ground,
thus transmitting a “carriage return” code com-
bination to the line. The next actuation of switch
12 transmits a second pulse of current into the
coil of the inserter relay SI which steps the in-
serter switch arms 42 and 45 to the number 3
position. With arm 45 on the number 3 position,

60
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operation of the number 2 position is repeated and
the arms stepped to the number 4 position.

With arm 45 on the number 4 position the fore-
going operations are repeated with the exception
that the path is through lead 48 and the coil of
relay T2 causing a “line feed” character to be
transmitted and also a “line feed” combination
to be set up in permutation switches 22, This
establishes a path from plus through series re-
sistor 15, coil SF of the Line Feed Counter, lead
49, the line feed combination of the permutation
switches 22, lead 24 and switch 12 to ground.

The next pulse from switch (2 actuates magnet
8P of the Line Feed Counter which advances cam
50 one ratchet tooth. The same pulse also actu-
ates stepping magnet SI of the inserter, advancing

switch arms 42 and 45 of the inserter to the num-

ber 5 position. With arm 45 on the number 5
position, the foregoing operations are repeated
and the switch arm 45 is moved to the number 6
position. . ‘ o

The arrival of arm 42 at the number § position
forms a path for operating relay HI from plus, to
the coil of relay HI, lead 54, arm 42, lead 43, lead
43, lead 24, and switch 12 to ground. Relay HI
operates and locks up thiough lead 54, “off-
normal” switch 46 associated with the inserter
switch arm 42, lead 53, and make contact 51 on
relay HI to ground. The operation of relay HI
opens the hold circuit of relay EIL by means of
break contact 32 of relay HI and releases relay
EL. Break contact 39 of relay HI opens the return
to the inserter stepping magnet SI. Make contact
52 of relay HI closes a return path for the coil
of release magnet RI of the inserter, from plus,
through series resistor 76, coil of release magnet
RI, lead 55, to ground. The inserter release
mechanism operates and mechanically returns the
inserter switch arms 42 and 45 to their home
position.

The return of switch arm 42 to its home posi-
tion opens “off-normal” contact 48, thus releasing
the locking circuit of relay HL The release of
relay HI opens contacts 52 removing the actuat~
ing current from the release magnet RI of the
inserter. 'The release of relay HI closes contacts
39 and returns the actuating circuit to the step-
ping magnet SI of the inserter. However, this
circuit is opened at contact 31 on relay EL. The
release of relay HI refurns the holding path of
relay EL to normal through the opening of con-
tacts 32 of relay HI.

The release of relay EL opens contacts 35, re-
leasing solenoid 13, opens contact 36, deactivating
release magnet RL and opens contact 31. As a
result, lock 12 releases the sensing switches {5 of
the transmitter at a time while shorting brush 19
is traversing the “stop” magnet of the distributor,
permitting the transmitter to continue at normal
operation.

Should a “space” combination fail to appear
on the permutation switches 22 within a prede-
termined number of letters, say ten, after the
closure of switch 60, the continued rotation ‘of

5 the cam 25 will close switch 70. The closure of

switch 70 will energize relay EL through leads 27
and 24 initiating the insertion cyele as described
above. ‘

The occurrence of a “double dash” code char-
acter in theé 5-unit code chosen for purposes of
ilustration is translated as a “carriage return”
function will likewise lock up relay EL and start
the insertion function. In this case three “car-
riage return” functions and two “line feed” func-
tions will be transmitted.
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_‘Reldy FG operatés upon the “figure’” -combina-
~tien-in“the permutation switches 22:and locks up
From.plus throughrseries resistor 56, break-con-
‘$acts 5T cof relay. LT, coil 58 of Telay FG; ntake
Seontacts 59 of relay FG to. ground.: Relay LT
operates in response to a “letter” combination
~existifig in the permitation switches: 22, The
Ffunction of relays FG and LT is therefore to regis-
“ter the last ‘¢ase shiftsélection passed: t.hrough

sthe transmitter. - [
‘Upon ‘the occurrence of thp letter Z Whﬂe relay
PG is closed (upper-case Z) indicative of ‘the-end
-of ‘the 'message; a ‘cireuit is' completed :froin plus
“thivigh resistor 61, break contact 62 :of the line

taet 64 ol relay FG, o conibination of permutation
BWwitches 22, lead 24 and :switch 12-to grovnd.
“Relay EM 1oeks fup through break contaet 62 and
i85 ‘owhn ‘make contact 85 to ground, . ¢

“The ‘Glosire of contact 11 of relay EM: actuates,

Telay HL-starting ‘the ‘insdrition function.  How-
ever ‘clostire 6f velay BM-operis break contacts 66
fioving thie-conhection between leads 41 and 47,
%6 that When 'the switch “arin 42 -of the mserter
-Freadhies ‘the numiber 5 position the actuating path
ot step"mg magnet 'SI'of the inssrtér is broken.
“THe ‘inserter ‘switch ‘aritis 42 and 4% remain in
this positioh‘ahd the'transmitter contihues trans-
ng “line feed” ¢haracters and the Line Feed

‘Coutiter ¢ontinues to-covint these characters until '3

a predetérmingd nuinber of “line feed’ characters
Wave ‘beén coutited, say thirty three. - At the-end
‘of ‘the predetermmed couiit, ‘cam 50 ‘of the Line
‘Feed Counter lifts ‘the ‘drmature of switch 33
‘breaking gontact ‘62 and make contact §8. This
teleases relay EM and closes relay HIF thiough a
-eiveiiit Trom plus thr ough resistor &, contact 68,
162469 and-the eoil'vt relay HE to ground.” Relay
CH¥ locks upfrom plus, thiough resistor61; lead 14,

switch 73 of the Line Feed Counter, lead 72, make :

con'taets 1 of relay I—l'F and the coil of relay HF
to ground. :

The release of relay ‘EM closes break contact 66
allowing the succeeding closure of cam switch {2

to step switch aiis 42 and 45 to their number 6 ¥

Jposition, ‘whence -the “inserter “will be reseét and
release relay EL as explained &bove;

The closuzre-of conbaets 18.0f relay HE actuates
release magnet RF of the Line Feed Counter

allowmg cam 50 to reset. - Tn' its home ‘position,

“¢am B8 opens switch 13 réleasing reldy HF and
thence magnet RF.

The foregoing operations initiated by the upper
case Z code signal complete the counting function

of the Line Feed Counter and resst all counter cir- *

cuits to zero. Relay FG remains locked up until
the occurrence of a letter combination, otherwise
all circuits are in exactly the same condition as
they were at the start of the message.

In describing the operation of the invention,
several lines of an assumed message will be util-
ized in order to exemplify the several possible
sequences of operation.

The first line will be assumed to be 2 normal
line having no abnormally long words in it. As
the transmitter I8 scans the perforated tape, the
signals will be transmitted in the normal fashion.
Each revolution of the distributor path causes,
through the closure of switch 2, a pulse to appear
across the Letter Counter Step Magnet SL and
advance cam 25 one step. The normal operation
continues until the cam 25 reaches a position
where switch 60 is closed, tying together leads
27 and 28. The tape transmitter will continue
transmitting the signal characters until the oceur-

sfeed dotter, lead! 63 ‘coilof relay EM, make con- .

‘10
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rPence Of'y “spaee’ signal indicdtive bf anvinterval
‘between Broups of isignal ‘charaeters.”
@h decurrerice,thie permutation switchies 22 oper-

Upon §tich

ate as described above: to:eneigize relay B, and

~locks e ‘transmitter 10, through the energiza-

‘tion of Solertoid 3. Theriext closure of ‘switch 2

‘oh thiedistributor energizes o stepping miagnetiSI
-0f the inserter ‘and steps switth arms 42 and 45
“bo positich number -2." This stepping establishss

a “carriage return” code combination Whl(}h is
transmitted by the distributor.  The next cloSure

‘of 'switch: 2 steps the inserter switch: arms 42.ahd
~#5 to the number 3 position where a second “car-

riage return” ‘function .is transmitted and the
Switch arms are stepped to the number 4 position.
With the switch afms in the number 4 position,
a“line Teed’ signal is transmitted and. the gfms
step to the number 5 position. With the ‘armsiin

the Humber 5 positioh, the foregoing opeiatioiis

‘are repeated and ‘thé switch ‘arms ove to-the
nimber 8 bosition. In'the numiber 6 dositisn the
next Pulse Produced By the :closure of SWiteh 2
s rélay HI, Téleases relay EL, ‘opens the
it bo ‘the inserter, releases magnet RIi, fé-
turning aris 42 ‘ahd 45 to their Home’ ‘hosition,
‘and releases solenoid I3 unlockmg the tape trans-
mitter 10.

At this point the ingerter sztch a¥ns-and the
Tetter counter are 48 their home ‘positiofis. The
Lirie Feed ‘Countér has€ounted two steps. 'The

-lettelr coutdr resuines counting @s before.

ied that the next line coitaing an

-Abnormally Jong ‘word near the end of ‘the line,

that is, a space fails to appear after switeh 60
and the continued rotation of cam 25 ¢closes §witch
10. Therelay EL will thenl be ercrsized tipon the

~hnext pulse Produced by the closure of switeh 12

ahd will initiate the insertion cycle as just de-
seribed.  This will prevent the piling up of l&ttérs

't the end 613 line'dite to abhorinally long Words.

Let 4% be assumed that the next line ‘complétes
a paragraph. Thete will thus appear in the tape

‘a'doble-dash code character. - The occurrente-6f
“a double~dash eode character which i the 5-unit

code is transmitted as a ‘carriage return function,
will actudte pérmittation switches 22 in such g
mahner that the next closure of switch 12 'will

‘energize relay EL - and initiate the insertion tune-

tion. In‘this casethree carriage returnh funetions

~and two line feed functionhs will be transmitted,

“Let 4t b ‘assumed ‘that the final line ‘ends the
message. There will then appear in the tape a
signal character corresponding to an upper case Z.
Upon the occurence of the letter Z while FG relay
is closed, indicative of the end of the message,
relay EM will be energized. The energization of
relay EM actuates relay EL starting the inser-
tion function. However, the circuit to the inserter
stepping magnet ST will be opened when the
switch arms 42 and 45 reach the number 5 posi-
tion. The transmitter will continue transmitting
line feed characters and the Line Feed Counter
will count these characters until the cam 50 oper-
ates switch 33.. The operation of switch 33 closes
relay HF relessing relay EM so that the next
closure of switch 12 steps the inserter switch arms
42 and 45 to their number 6 position. From the
number 6 position the system is reset in the same
cycle as described above.

In recapitulation, therefore, this invention de-
scribes an apparatus which is completely auto-
matic in its operation, is fully controlled at the
transmitting station and which will transmit to
a page printer all the characters on a perforated
5-unit printer tape, and will, in addition thereto,




2,452,333

7

~produce: and transmit to the page printer two
additional “carriage return’” and two “line feed”
code signals upon the occurrence of any of the
. following signal characters:

Transmission of a “carriage return” character
in the tape,transmission of a ‘“space” character
at the end of a normal line, transmission of a
pre-determined letter count indicating a maxi-
mum: line, or upon the transmlssmn of an upper
case Z.

In addltmn, in the latter case, the apparatus
will continue:transmitting “line feed” characters
.until a pre-determined total number of “l1ne
feed’ characters have been counted.

While the invention has been described -in *

10

connection with a 5-unit signal code, it will be .

clear that the merits and advantages of the in-
-vention may be utilized with other types of codes
~without departing from the spirit of the inven-
tion. - It will- also be clear that while only the
insertion of “carriage return” and “line feed”
functions have been described, other. characters
may be inserted at desired times. For purposes
of simplicity, a plurality of sources of operating

power have been shown in the drawing. It will. "

.be obvious. that any desired type of common
power supply may be used.

While there has been indicated and deseribed
a system for:carrying the invention into effect,
it will be apparent to one skilled in the art that
our invention is by no means limited to the par-
ticular organization shown and described, but that
many modifications may be made without depart-
ing from the scope of the invention,

We claim:

1.In a telegraph printing system utxhzmg a
fixed unit signal code, a tape fransmitter having
a distributor,-a relay for each unit of said code
connected so-as to establish a potential on an
element of said distributor when energized, means
energizing said relays in accordance with the
signal characters to be transmitted by said trans-
mitter, means counting the signal characters
transmitted, means operated by said counting
means -interrupting the fransmission of said
signal characters after the transmission of a pre-
determined number of said signal characters,
means operated by said counting means energiz-
ing said relays during said interruption in ac-
cordance with function performing characters nos
appearing in said signal characters whereby said

20°

30
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distributor transmits said function performing
characters during said interruption and means
operated by said counting means reestablishing
the transmission of said signal characters after
the transmission of said function perfornung
characters.

2. In a telegraph printing system utilizing "a
fixed unit signal code, a tape transmitter having
a distributor, a relay for each unit of said code
connected so as to establish a.potential on an
element of said distributor when energized, means
energizing said relays in accordance with the

. signal characters to be transmitted by said {rans-

mitter, means counting the signal characters
transmitted, means determining ‘the occurrence
of a group interval in said signal. characters,
means operated under the joint .control of said

_counting means and said interval determining

means interrupting the transmission of said signal
characters upon the occurrence of a group inter-
val after the transmission of a predetermined
number of said signal characters, means operated
by said counting means energizing said relays

during said interruption in accordance with func-

tion performing characters not appearing in said
signal characters whereby said distributor trans-
mits said function performing characters during

_said interruption, and means operated by said
-counting means reestablishing the transmission
rof said signal characters after the transmission
. of said function performing characters.

3. A telegraph printing system in accordance

with claim 2 including means operated by said

counting means whereby the interruption of the

5 transmission of said signal characters and the
insertion of said function performing signals

will occur upon the transmission of a second

. greater predetermined number of signal charac-

ters without the occurrence of such a group
interval.
- JAMES A. SPENCER.
C. L. KENNEDY,

LEWIS A. THOMAS.
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