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To all whom it may concern: =~ -
Be it known that I, Jouw C. Barcray, &
citizen of the United States, residing in the
city, county, and State of New York, have
invented certain new and useful Improve-
ments 1n Printing-Telegraphs; and "1 do
hereby declare the following to be a full,

as will enable others skilled in the art to
which it appertains to make and use the
same. ’ | |

My invention relates to improvements in
printing telegraph systems, and particularly

&

| spring-motor, their rotation being controlled

by an escapement-magnet and escapement
mecheanism controlled thereby. Said printer
8180 comprises a press magnet in the same

circutt with the escapement magnet and er- go

‘ranged to be operated-by a prolonged pulse

in said circuit; end said printer further com-
prises & shift magnet and a spring-winding

megnet, both located in the same cireuit,

which is separate and distinet from the gir- gg
cult of the escapement and press magnsts;
the spring-winding magnet Eeing operated
by periodic current pulses in said seconrd.ciz-

to what are known as ““stock-ticker’’ sys- | cuit, independent of their direction, snd the

tems, and my invention consists in the com-
bination, with means for operating a “two-
wire’’ ticker or printer circuit from a distent
transmitter by means of a single line circuit,
o repeating means whereby the signals trans-
mitted through such single line circuit may
be repeated into a further line circuit for op-

erating tickers or printers at still another

point. _
The 1nvention herein described comprises

&n improvement upon, and an extension of,-

the system illustrated and described in my

1905, Sr. No. 256,867.

The objects of my invention are, to permit
2 single transmitter and single line circuit,
or, more properly, a consecutive series of
single line circuits, to control and effect the
operation of multiple wire printers at a plu-
rality of peints; to permit repetition of sig-
nals from one line circuit of such a system
to ancther; to permit the use of simp?; and
reliable apparatus; and generally to make.
the system simple, reliable, easily to adjust, |

and Inexpensive. | ;
In the accompanying drawings, Figure 1

0f my invention, Fig. 2 shows similarly an
alternative arrangement of o portion of the
repesting transmitter; and Fig. 3 is o dia-
grarmatic perspective illustraiing disgram-
matically the essential features of a “two-
wire’’ ticker such as referred to herein.

1 will describe my invention with particu-
lar reference to the *“ two-wire”’ printing tele-
graph illustrated and described in U. S. Let-
ters ‘Fatent to Phelps, No. 726,566, dated

April 28, 1808, , The printing instrument |

-k

shown in seid patent is of the general stnok-

Hicker ‘type, comprising .tWse. type - whetls |
mounted on.& comimon shaft end driven

shift magnet being operated by reversal of 7

direction in current n said second circuit:

in the present system, as in that of my afore-

said application Sr. No. 256,867 , the Tarious

. which operate the translating mechanism gr

L]

signals from the transmitter are transmitted .
tnrough & single line circuit to translating 75
mechanism,. by which the signals for the
operation of the escapement and press mag-
nets of the printer or printers sre trans-
mitted through the corresponding local cir- |
cuit, and the signals for the operation of the gg
shift magnets are trensmitte through their
corresponding local circuits; and in gonnsc-
tion with this translating mechanism I pro-
vide repeating devices whereby the signals

-y
T

are repeated 1nto another line cireuit to op-
erate stmilar translating mechanism at still
another point, and so on. ' |
The employment of single line circuits ex- -
tending from & transmitting point to a plu- gg
rality of points at which tickers are to be op-
erated, 1 connection with repeating A p-
pliances for repeating from one such line cir-
cutt into another, renders it ‘econcmically

‘practicsble: to operate circuits of printing g5

telegraphs or “tickers” at a plurality of lo-
calities from ' single distant city or locality.

For example, by the system herein described

I may operate ticker circuits in the cities of
Faadelphie, Baltimore, Washington, Rich- 106

| mond, ete., from a single transmitier located

in New York, repeating from Philadelphiz to
Baltimore, again repesting from Baltimore

‘to Washington, and again repesting from -

Washington to Richmond; and so on. 166

. In the accompanying drawing T illustrate

hyn | 256,867, with
Siile “'._:'i'-.}:wﬂzi;-:"" ot 0 '3‘ ™ e

one embediment of my gaid invention dig- -
grammatically, th system digstiated boing
thot of . my syid prier wpidication 8x, No.:

- dhe additibn of Fepeating 9P {ip
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Said drawing shows di&gﬁmmat—

ically, at A, the transmitting apparatus and

series of printers controlled by the translat-
ing apparatus; the two stations, A and B, be-
ing connected by a line wire L, which may be
of considerable length, as may line wire L/,
connecting station B with a further station,
not shown. I
The various parts of the transmitting
mechanism are lustrated diagrammatically
only, as the construction of these parts 1s

~ well understood, and I do not illustrate the

15

20

construction of the receiving printers as
these are fully illustrated and described 1
the said Phelps patent No. 726,566,
 Referring first to the transmitting appara-
tus, at A, 1 designates a revoluble shaft,
driven in any suitable or customary manner,
and 2 designates the rotary contact arm of a

sunflower 3, said arm being carried by

25

30

36

when & key of either bank is depressed the

40 .
- eircuit in the corres;;endmg sunflower seg-

45

60

DO

60

shaft 1. S - .

" 4 and 5.designate the two banks of kéys of
5, suitable keyboard, only three keys of each
bank being shown, though it will be under-
stood that in practice there will be a much
creater number. The keys of both banks
are shown arranged to make contact, when
depressed, with a common row of contact
points located between the banks of keys. .

"~ 6, 6, 6 designate neutral relays each elec-
trically connected

to and contrclled by a
corresponding key of bank 4 and also by a
corresponding key of bank 5; the contact
point of each relay 6 being connected to a
corresponding contact segment of sunflower
QObviously, the arrangement is such that
corresponding relay 6 1s energized and the
ment is completed. In the said Phelps pat-

ent above mentioned, the transmitter keys
are connected in circuit with their corre-

sponding sunflower segments directly; but in .
11

practice if 1s preferabfe to cause the keys to
operate relays controlling the circuits of the
sunflower segments, as here shown.

7 desi

for local purposes, and 8 and 9 designate

positive and negative current leads therefor.
~ 10 designates a ratchet wheel on shaft 1,11

a stop magnet, and 12 the armature of sald

magnet, adapted, when the magnet 1S ener-

gized, to engage sald ratchet w eel and ar-
rest the rotstion of shaft 1. Said magnet 19
in a local circuit 13 passing from current lead
9 through magnet 11, to the rotating arm 2 of
the  sunflower and thence, when said arm
makes contact with a sunflower segment the
eireuit of which is completed by the corre-
sponding relay 6,

transmitter keys, of either bank, is depressed,

circuits, and at B the translating and repeat-
ing apparatus and eircuits, together with a-

ates a generator supplying current

T

latter relay

_ lIlg

through such sunflower
segment and relay contact to current lead 8.
14, follows, therefore, that when one of the

 said ciyeuit, and back to

886,338

as soon as the sunflower contact arm makes

-contact with the sunflower segment corre-

et 11 18 enet-

sponding to that key, stop mag
1 is stopped

|

gizéd, and the rotation of shaft
until said key isreleased.” . L

—

Shaft 1 carries a commutator, 14, of well-

‘known construction, the brushes of which

70

commutator are included in & circuit 15 pass- .

ing from current lead 9 through the commuta-

tor and the magnets of two polar relays 16
and 17 back through the commutator to cur-

direction of the current in circuit 15, as shatt
1 rotates, causing the armatures of relays 16
and 17 to vibrate back and forth.

. Numerals 18 and 19 designate two similar

enerators, for supplying current to the line,

aving unlike brushes connected to ground
at 20, their other brushes being connected
through wires 21 and 22 to opposing contact
stops of relay 16. The armature of this relay
is connected by wire 23 to the two contact
stops of relay 17; and the armature of sald

hereinafter described, to the line circuit L.
Since the armatures of relays 16 and 17 are
19 are connected to the

idly while shaft 1 is rotating. So far as the

‘alternate connection of the two generators 18
and 19 to the line is-concerned, a single polar
relay might be used ; butitisfound that by em-
and
a condenser 24 across the

loying two relays, arranged as shown,
Y - connecting _
stops of relay 16, as shown, the sparking at
the contact points and brushes mgy be re-
duced greatly. -~ . I
~ Numeral 25 designates a polar relay em-
ployed for effecting the operation of the
devices of the receiving printers. A cir-
cuit 26 passes from a universal contact bar of
the bank of keys-4 thmu%h one of the two
Oﬁposed magnets of this relay to wire 27 and
ance to.current lead 8.  This circuit will be
completed whenever one of the keys 4 is de-

is connected, through means

shift-

79

rent lead 8. . This commutator reverses the

20
85

90

vibrating back and forth rapidly while trans-
‘mitter shaft 1 1s rota,tin%, generators 18 and
ine alternately, and

thus the current in the line is reversed rap-

95
100
-9

210

ressed. A similar circuit 28 passes from a

universal contact bar of the bank of keys-5 to

the other of the said two opposed magnets of
relay 25 and thence to wire 27 and so to cur-
This circuit will be completed
when any one of the keys of bank 5 13 de-
Fres&ed. Relay 25 controls the circuit 29

rent lead 8.

rom current-lead 8 through the-contact of
said relay to the'magnet of a relay 30, which.
may be termed the ‘‘shift relay’, and thence
broken when circuit 26 is cémplete but 18
closed when circuit 28 is complete. . Another
relay 31, termed the “repeat relay”,1s in a
circuit 32 which passes from current lead 8 to
the magnet of relay 31 and thence 1o a Te-
peat key 33, arranged when op
currént lead 9.

113

120

back to current lead 9. This® circuit is

125

srated to close
130
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te & cireult 46 passing
tarough 2 mecssum- 47 to the armature of a,
relay 59 termed the “‘local vepeat relay’’,
Said w*cuit passes froma the back stop of re-
iay 59, through the magnets m one of the
i‘ﬁpeam‘*f‘ u.'i‘m’wm*img N lfw& 16, and thence
¢ printers or “ fickers” e m: S"ﬁd-
tion B, said eircuit inpractics passing il 3“011?11
the escapement and press ?11%{111!“*‘*3 of iffu,
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Sid cir Cuib
fez*med the © w*m ung cireuit’”.

:i.i‘ﬁtiﬁd that relay 45 repeats into
_ LY ‘t“aﬁszmmtmf relays 16 and
'-‘Ondemrﬁr 49 is s llhrlﬂ;ha:h m@‘*m{i tﬂ.&
‘1mirmm of relay 45. S

Tma line eirenit Tl passes .rogzl the ma gmtza

of relay 45 through tha magnet of a nsutral

urrent when tae

h arn b bre,ﬁh ths eireuit, in

2

e

s “i}h_ﬁ current reversals produced in | con smm'ﬁe, with their reemcbwe circuits, the
' Tepe 91333123

sircuit. 4/  the cwmals trapsmitted through’

I

Cul

C

through magnets of relay s48 and 52, herem——
atter menémn&d to ound the gmund con-
necmoﬂ meiudmg a sirunted condenser 54, as
gn(}ﬂm shitt relay 50 is so adjusted that

when the armature of relay 30 is agamqt its

back s ¢i0p, end the current in the line circuit

“1s 18 mmhv ly strong, the armature of said

shift relay 50 1s in contact with its front stop,
and & circuit 56 is cempleted from current
lead 43 through the shift relay contact and
through » r@frula rheostat 55, the magnet
of E’ﬂﬂ@&umﬂ “shift r relay 30', and through the
yuntms or “ tickers” at station B.
tice this circuit 56 works'the shifting and
Y’I‘lﬂg" mudmg mechanisms of said printers,

| and 18 hereinatier termed the “shift circuit”.
ration of the shift mechanisms of

The ope:

“the several printers is accomplished by re-

versing ths. direction of the current in this

wcmt 58, which reversal occurs when relay

30 15 energized, so that resistance 37 is 111~

cluded in the lmﬂ circult and the leak 39 is
connected  to said line circuit. When this

occurs, the strength of the line circuit is SO
“e{iLcad ﬁm 13}19 armature of relay 50 is
vulled back, and circult 56 ss connected to
the ¢ ﬁmawe current lead, 44. When relay

30 18 again energized and cuts resistance 37

out of the line circuit and dlSOGIlIlBG‘tE the
leak 39, the armature of relay 50 is again at-
tracted, and the direction of current in cir-
Lr

ot J

. O

56 1s again reversed, thus operatmg

ao81n the mf& mechanism of the. rinters.
L{,cal relay 48 is so adjusted that it oper
ates Gmy Wh@n the current in the line falls

Near
Tma

gh

uit.  YWhen this oceurs, the armature of re-
lay 48 falls back and closes a local cireuit 60
irom one of the current leads, 43 and 44,
through the mﬁ,gnet of iocal 1‘603&*{ relay 59

‘4

31" of the. Ppe:},‘tmg apparatus of outgoing
tne I/, The operation of relay 59 due to the
elaemg of circult 60 breaks momenmfﬂy the
printing.eireuit 46 of the tickers at station B,
without aff a@tmg relay 16, However, and

‘upon the relegse of the. repest key 33, and the

- 100
iy to zero, 8s 1s the case when, through

peration of the repéat key 33, the very
r%lstance 41 is included 1n the line cir-

338 B3
1‘313,1? 5), termed the 1@(5&1 bhlf"” relay and

(Lt

78

In prac- -

&g

85

50

1

108

; ami 'i}*’lIOHG‘ﬂ the magnet of repeatmg relay

110

115

resuliing cutting of resistance 41 out of the

ine eireuit 1 and the attraction of the arma-
ture of reley '48 and deenﬁrglzatmn of the

magret of rel&y 59, circuit 46 is again com-
pietﬂd and the press magnets of the several

tickers are caused {0 sffect anothﬁr
of i‘hﬁ.@ﬂamuter last printed, m
i&.. WD W 8ay.:

Reim‘s 15

rinting
- the well-

30', and 31/, above m@ntmned

paratus for repeatmg into line

120

125

line eircduit L to effect the operation of the -

prisgd e85 and said. relays correspond, in' gén-
ergl. 4o reley jS 186, 30 md 31, respectweiy, gf

L

ETHE | -—-.----r‘-i""-'—-

l-'@i’tﬁzj |
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station A. The stops -df relay 16’ are con-

10

connected to that stop. of relay

nected to current leads of a generating set
18'—19', and the armature of this relay Is

which the armature of said relay 30’ 1s m con-

tact when the magnet of local shift relay 50

is energized. The armature of relay 30" 18
connected to the back stop of relay 31', and
the armature of relay 31’ is connected to the
outgoing line, 1., _
ed across from the armature of rélay 16" to

 the armature of relay 30/, and the stop of re-

-

15

- which operate relay 45.

lay 30’ opposite to that stop to which the
armature of relay 16’ is connected, is ground-
ed through a resistance leak 39’. Relay 16’

repeats intocircuit L’ the reversals in circuit 1.
When, through the

~ operation of shift relay 30, the strength of the

- 40

eurrent in circuit L is reduced, and relay 50
is operated, reversing the direction of cur-
rent in the local shift circuit 56, this reversal
operates relay 30', breaking the shunt
through its armature by which resistance 57 "

is rendered ineffective normally, and con-
necting leak 39 to circuit L/, so reducing the

strength of current in circuit 1. to correspond

to the reduction of current strength in cir- |

cuit L. Similarly, when by the operation of

‘relay 30 the strength of current in circult L
20,

is restored to full value, relay 30 is also oper-

ated and the strength of current in circuit L
1s restored to full value.

When, by the oper-
ation of relay 31, the strength of the current
in line L has been reduced to such extent as
to operate relay 48, the magnet of relay 31

is energized, and thereby the high resistance

41’ is thrown into line 1/ thus similarly re-

ducing the strength of current in circuit L.
It will be seen, therefore, that relays 16, 30',

and 31/, with their circuits, constitute a com- |
_plete repeater for repeating into circuit L/ all

 of the current fluctuations and reversal of

circuiit. 1s, so that if translating apparatus

and tickers such as are located at station B be
located at the distant end of line L/, the same
will be operated just as the corresponding
apparatus and tickers at station B are oper-

ated. It will also be seen that by locating

" at the distant end of station B, repeating de-

50

, pe&te{

55

vices such as relays 16, 30’, and 31/, and

corresFonding circuits, signals. may be. re-
into still another line circuit, and so
on, through a number of line circuits and
translating and repeating apparatus. Since

relay 16/ merely Tepeats the operation of re-

lay 45, it is obvious that the latter relay

might be provided with two separate sets of

- contact points, one for the local ticker ¢ircuit

60

and the other for line circuit I/, and thereby ;
some complication may be saved. This 1s

illustrated in Fig. 2. The principal reason
for employing separate generating sets for

the local ticker circuit a,nﬁ for the line circuit

v

30/ with |

A resistance 37 i1s shunt-

!

!

| designates the main or typ

nates & pin | h
‘the shaft may be driven from a motor nov

‘ent controlling

ployed in said latter circuit then in the locel
ticker circutt. - | L
The printers or tickers of the type referred
to herein are customarily provided with
spring-winding mechanism operated by suc-
cessive current pulses in the shift circuit 56.

&

70

Various means may be employed for iﬁm—r

ducing such successive pulses. 1 have

a relay 51.  The retractile spring of reiay 52

L

us-

| trated one such means, comprising. an aiter- '
nating current generator 57 in a local cireuit
| 58 controlled by line relay 52 and controlling

75

is so adjusted that circuit 58 is complete only -

when the strength of the line current is re-

ances being in circuit, in practice, sufficiently

often for the purpose, and some complica-

duced owing to the presence in said circuit of -
resistance 37 or resistance 41; such resist-

80

tion being avoided by having the spring-
winding device operate with one direction of -

current, only in circuit 56. When circuit 58

is complete, the operation of generator 57
causes the vibration of the armature of relay
51, causing the alternate breaking and com-
pletion of circuit 56 without changing the
polarity of the current in said circuit, and

85

90

“therefore without affecting the shift mechan-
ism of the printers . . ;

Fig. 3 shows the essentials of one of the_-_'.ll

many forms of two-wire tickers which may
be used in my. system. In said drawings, M
e wheel shaft, N

95

and N’ designate type wheels thereon, O an

escapement wheel, O’ an escapement anchor
and O” a magnet for such anchor. - Q desigi;
pinion on said shaft through which

shown. R designates a press arm operated

by magnet R’ and carrying pads 8 and ¥

mounted to be shifted alternatively into op-
erative position by the shifting arm ‘L' oper-
ated by shift magnet T'. U is a magnet for

100

105

winding & spring motor, not shown, for driv-

ing the type wheel shaft. As shown, type

wheel magnet T” and spring winding magnet
U are in the same circuit, which is circuit 56

of Fig. 1; and the escapement magnet € and
“press magnet R” are in another circuit, which

is the circuit 46 of Fig. 1. - ..

| What Iclaim i8:— |

1A Eri \{ing telegraph system comprising
in combination a line circuit, cne or more

multi-circuit printers comprising printing

110

115

and shift mechanisms ezch having independ-

cuits for said printers, a transmitter for said

printers comprising means for producing &
_pulsating current in such line circuit and for
prolonging the pulses therein at will, and
' ] another. .

p trans<:124

comprising also means for producin
class of signals in said line errcultl, an |
lating apparatus separate and distant from

means, printing and shift cir-

120

_ ' said transmitter and printers, but,e@meg«ma{ﬂ ..
is that a higher potential is customerily esn- ¢ with said transmitter through. seid line ol
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bulsatory current and the Erolong&tion of
pulses therein, controlling the printing eir-
calt of said printers and comprising also

means operated by the other class of signals

1in sald line circuit for controlling the shift
circuit of sa1d nrinters, a second line circuit
and repeating iransmitting means operated
by said translating apparatus and arranged
to repeat into said second line circuit the sig-
nals of said first line circuit.

2. In a printing telegraph system, the
combination of a transmitter, translating ap-
paratus and a connecting line circuit, said
translating apparatus comprising means op-
erated by one class of signals-in said line cir-
cuit for operating printing mechanism in &
printer, and further comprising means con-
trolled by ancther class of signals in the line
circult for operating shift mechanism. of a
printer, and further comprising means oper-
ated by a third class of signals in said line
circuit for causing repetition of the character

last printed, a second line circuit and repeat-

ing {ransmitting means operated by said
transiating apparatus and arranged to repeat
inte said second line circuit the signals of
sald first line circuit. '-

3. In o printing telegraph system, the

combinaiion of & transmitter, transiating ap- |
paratus, a connecting line circuit, and print-

mg and shift circuits for a printer controlled

by said printing apparatus, said translating

apparatus comprising means operated by one
cgss of signals in said line circuit for pro-
ducing an alternating current in such print-
ing circuit and for prolonging one pulse of such
current at will, said translating apparatus
further comprising means controlled by
another class of signals in the line circuit for
controlling “said shift circuit, and further
comprising means controlied by a third class
of signals in the line circuit for transmitting
through such printing circuit an additional
puise of the same direction as the preceding
puise, & second line circuit and repeating
transmitting means operated by said trans-

lating apparatus and arranged to repeat into |

Sald second line circuit the signals of said
first line cireuit., | | I

4. In a printing telegraph system, the
combination with & line circuit, and a trans-
mitter comprising means for transmitting an
alternating current and for prolonging one of
the current pulses at will, and further com-
prising means {or reducing at will the strength
of the line current, of translating apparatus

comprismug a line polar relay in such line cir-

cult arranged to repeat the alternations in
such circuit into a local printer circuit, and &
line neutral shift relay, in the same line cir-
cuit, operated by increase and decrease of
line current strength, and controlling a local
printer shift cirewit, a second line circult and
repeating transmitiing means operated by

i

|

&

nnd comprising means operated by said | said trauslating apparatus and arranged to

repeat mnto said second line circuit the signals
of said first line circuit.

5. In a printing telegraph system, the
combination with a line circuit, and a trans-

mitter comprising means for transmitting an -

alternating current and for prolonging one of

the current pulses at will, and further corn-

prising two mdependent means for reducing

| the strength of the line current, one to a

greater extent than the other, of translating
spparatus comprising a line polar relay in

70

75

such lme circuit arranged to repeat the alter- .

nations m such cirecuit into a loeal printer
circuit, and comprising further line neutral
shift and repeat relays, the repeat relay oper-
ated by a ref)atively great decrease in strength
of the lme current and arranged by its oper-

30

ation to transmit through the local printer

circuit controlled by said line polar relay an
additional prolonged current pulse of the

88

same polarity as the preceding pulse, the

shift relay operated by a relatively smaller
decrease i strength of the line current and
controlling a local printer shift circuit;, a
second line eircuit and repeating fransmit-
ting means operated by said translating ap-
paratus and arranged to repeat into said
second line circuit the signafs of said first
hine circuzt. | -

6. A printing telegraph system comprising
in combination & line circuit, a transmitter
comprising means for producing a pulsatory
current in such line circuit and for prolong-
ing the pulses therein at will, and comprising

also means for producing another class of

signals in sald line circuit, a translating ap-
paratus separate and distant from said trans-
mitter but connected therewith through said
line circuit, one or more multi-circuit prin-
ters and iocal circuits for operating the same
controlled by said translating apparatus, a
second line circuit and repeating transmit-
ting relays operated by said translating ap-

paratus and arranged to repeat into said ;

second line circuit, the signals of said firsi
line circuit. - T

50
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7. A printing telegraph éystem comprising

in combination a line circuit, a transmitter
comprising means for producing a pulsatory
current in such lime-circuit and for prolonging
the pulses therein at will, and comprising

also means for producing another class of-

signals in said line circuit, a translating ap-
paratus separate and distant from said trans-
mitter but connected therewith through ssid

ling circuit and comprising a line polar r-ela.ry :
¢

in such line circuit and a line neutral shitt
relay in the same lime circuit, operated by

increase and decrease of line current strength,

one or more, multi-ciréuit printers and local
circuit therefor by said line polar relay and

line neutral shitt relay, a second line circuit, -

and repeating transmitting means operated
by said translating apparatus and arranged
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to ref)ea,t into said second line circuit the | In testimony whereof I affix my signature |
signals of said first line circwt, camprisin% a | in the presence of two witnesses. '
ole chenging transmitting relay confrolied ' '

by said line polar relay and 2 neutral relay n _ JOHN C‘BARCLAY*
" 5 controlled by said line neutral shift relay and Witnesses: '
provided with means controlling the strength | B. STEIN,

of current in the second line circuit. - (. A. VaN BrUNT.
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