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To all whom it may concer:

Be it known that I, FRANCIS JARVIS DPAT-
TEN, a citizen of the United States, residing
at New York, in the county of New York and
State of New York, have invented certain
new and useful Improvements in Multiplex
Telegraphy, (for which I have filed an appli-
cation for Letters Patent in IKrance, dated
November 13, 1888;) and I do declare the fol-

lowing to be a full, clear, and exact deserip-
tion of the 111\*(}11’&011 c311(,]1 as will enable

others skilled in the art to which 1t apper-

tains to make and use the same, reference be-
ing had to the accompanying drawings, and to

the letters and figures of
thereon, which form a part of this specifica-
tiomn. |

reference marked

This invention relates to telegraphy, and

particulariy to that class of telegraphic sys-

tems known as “multiplex,” in which a num-

“ber of operators may simultaneously use the |

same line-wire. Among the many s Ystem% of
this character ]191*010&)1*@ proposed some—as
duplex and ¢quadruplex systems—depend for

their operation on the use of receiving-in- |
~struments adapted to rvespond to different
Others de-
pend on the use of current-distributing ap-

strengths or polarity of current.

paratus known as “sunflowers” at ﬂu:- SeV-
eral stations, 1_'01‘_.:%1.1i'1.11g brushes being kept in
m,nehmnon% rotation by e€lectrically - con-
trolled step-hy-step devices, which apparatus

oives each of a series of lo( a1 stations the
“use of the line for a portion of each Inere-

ment of time duaring which the apparatus is
in use. My invention belongs generically to

~the latter type, the Wuehmm%m off the dis-
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tributing apparatus hunﬂ effected Im anovel
way and the signaling 1)61110 accomplished
by the use of currents of a character dis-
tinctive in effect from the synchronizing-cur-

rents, these signaling- currents being 11%{1(1 on

a dlﬁerent line-wire.
The object of my Invention Is to insure ac-
curate Sy nchronism and the transmission of
every signal at the instant when made, and
to increase the capacity of the system, so that
a large number of messages may be sentover
the same line-wire.
My invention consists 1n a Gul‘I‘eBt—dIStllb-
uter which determines not 01113;r the proper

time for sending the signaling-current, but
assures also the development of an induced
impulse for signal transmission at a time
when the line is connected with the stations
holding communieation.

My invention also embodies the use of ap-
paratus and ecircuits adapted to respond to
the indueced impulses, and certain  details
which will be hereinafter fully described in
this specification and definitely indicated In
the appended claims. -

In the accompanying drawings, KFigures 1

and 2 show a system embodying my 1nven-
tion, Fig. 1 showing the apparatus and con-
nections at a sending-station and Ifig. 2 the
apparatus zmd connections at a receiving-
station, but one sending and receiving local
being cormeeted at the distributer. I‘]ﬂ 1%
S]]OWC‘, a modified form of d]%hlhutlﬂﬂ dHL
or table.
The synchronizing apparatus used in the
present system ig in all respects similar to
that illustrated and described in another ap-
plication filed by me and numbered 275,757.
As its mode of operation was fully and clearly
sef forth in said application, 1t will only be
necessary to describe it here briefly.

At the sending-station X is an ordinary di-
rect-current electric motor, M’, driven by an

“independent battery, MB’, ‘and provided with

an armature, A’ A’ Uf the ordinary Siemens
H type. This ar matum 15 connected through
the commutator ¢’ and brushes br-- b: —
to the motor-battery. The armature A" A’,
instead of being a simple closed coil, 1s
broken at its middle point, and the two termi-
nals thus formed aresecured to two insulated
contact-rings, ' 7/, upon which the brushes
O’ b bear. To these brushes an external loop,
11, including the coils of a polarized relay, P’,
is connected. The armature-circult is thel*e-
fore closed through this independent exter-
nal loop. From the operation of such ma-
chines it follows that a reversed current will

circulate in the loop 11, a reverzal occurring

at each half-revolution of the armature, this
reversal bemﬂ an incident of the two-part
commutator ¢’ ¢/, for it is evident as the ar-
mature-spindle turns each segment of the com-
mutator will be brought into alternate engage-
ment with the brushes br-+ br—. These re-
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“armature and an alternating field, this motor.
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versed cuarrents cause the armature v’ of the
polarized relay to vibrate between the two
contact-stops s’ s° the armature being swung
fo one side or to the other at each reversal of
current in the armature and loop I. The piv-
otal point of the armature «” is in ecirvenit
with & main line SW, connecting station X
with a distant station or stations. The con-
tact-stops s” 57 are connected to the opposite
poles of a battery, I.” 13/, the middle point of
which 18 grounded at 5. It will be evident,
therefore, that as the motor M’ operates the
relay-armature 27 will. throw reversed cur-

~rents alternately over the line SW, and that

each 1mpulse sent over. the line will corre-
spond to a half-revolution of the armature
A" A’ The line-wire SW passes o a dis-
tant station or stations, the coils of a po-
larized relay, I°, being interposed in the eir-
cuit at each station, and the armature «* of
this polarized relay will be actuated by the
reverse impulses sent to line and will vibrate
in unison with and respond to the vibrations
of the relay-armature at station X, the relay
P+ at station Y thus beating the ]mlf—re\ ol-
tion of the armature of the motor M’ at sta-
tion X. The relay at the distant station Y
has its armature 2* playing between two con-
tact-stops, s° s, which contact-stops are elec-
trically connected with the opposite poles of
the battery L3, the middle point of which is
electrically connected with the pivotal point
of the relay-armature through the field-
magnet coils £* &* of a motm_, M, at sta-
ti(m Y, as shown in Fig. 2. From {hese
Conneetl(m% 1t follows Lha,t as the tongue of
the relay P’ at the station X vibrates fo ana
Iro 1t will send alternate reversed currents

“through the field-coils of the motor M at sta-

tion Y, and that the field magnetism will be
reversed at each vibration 01 the tongue of
the polarized velay P’. The armature aa of
the mmotor M 1s supplied with a continuous
current from an independent source, MB® the
terminals of the armature-coils bmnﬂ (OT1-
nected to contact-rings ¢ #, on whic I bhear
brushes U° % connected to the poles of waid
]"I.:’l'Viﬂ”' thus a direct enrrventin the

will revolve and its mmahne will turn pre-
cisely one-half a revolution at cach reversal
of current in the field-magnet coils; but as

- the reversals of currentare simultaneous with

55

the vibrations of the tongue of the relay P/,
which are controlled by the motor M’, it fol-

- lows that the two motors at X and Y must re-

60

volve 1n unison with each other, the half-rev-

olutions in the armature of one mfwluno COY-
responding precisely with the half-revolu-
tions of the armature in the other.

At each station there isa current-distribhut-
g apparatus driven by or geared to the sta-
tion-motor. As is shown in Lhe present en-
‘bodiment of my invention, this consists of a
‘rotating trailer oxr brush ﬂeared to the arma-
ture- bpmdle CO- 0pe1'&unc= with the table of
segmental contacts. The trailer is provided

395 509

with two bearing-surfaces, T T3, placed at
an angle covering less than a quarter of a
circumference, for a reason which will pres-
ently be described. In thepath of the trailer
lies a series of contact-segments insulated
from each other. As shown in the drawings,
these are numbered from 1 to 4 in the top
and the right-hand quadrants, and from 5 to
5 1n the bottom and. left-hand quadrants.
Jrushes ¢ and d"' bear on the hub of the
trailer, the former being connected to a line-
wire and the latter “)emg} connected fo the
middle point of & split battery, BV,

The distributers shown in the drawings
will accommodate a system involving eight or
a less number of stations.

As the connections from the distributer-
segments to the respective local stations are
precisely the same, it will only be necessary to
(leseribe these connections forany single pair
of stations. In the drawings these connec-
tions are made with the segment numbered 8.
The segment is electrically connected with a
switeh, W7, by a conductor secured to the edges
of the segments, adapted to be thrown on
either of two contacts, R" 5’ the former put-
ting the local station mto a CO]ldlthll for re-
cerving and the latter putting it into a 0011(11-
tion for transmitting messages.

At each station is p]ct(?bd an imduction-gen-
erator (shown in the drawings as a simple in-
duetion-coil) the terminals of the induced
circult of which are connected, respectively,
with the contact 8" and with earth, K through
the colls of a polavized relay, R’, or other
suitable instruments adapted to respond to
mduced current. The inducing-coil of the
induetion-generator has its terminals con-
nected through a switeh, Z7, with a segment,
S, & quarter of a cireumference distant from
the segment above mentioned and with a
double contact-kev, K’. The key I’ co-oper-

ates with two contacts connected to the op-

posite poles of the above-mentioned split bat-
tery 1347, "It will thus be seen that normally
there 1s, when the switch Z” isin the position
shown in Fig. 1, a c¢losed circuit through the
induetion-coil 0[ the generator T’ G‘ﬂ(h time
the arm T4 of the trailer sweeps over the seg-
ment 8, the polarity of the current being de-
pomlmlt on the position occupied by the Lm
K’. At such a time the induced current is
provided with a path through the other seg-
ment S, the arm 1'% of 1]10 trailer, and ﬂle
brush 1 to line. In the normal condition of
a local station the switeh W7
ceiving-contact. Suppose, now, an operator
at X desires to communicate with an opera-
torat Y. lle would throw hisswiteh W/ tothe
sending-contact 87 and manipulate the key
(6 'T']IG trailers at the two stations are con-
%mnﬂs‘f sweeping over the tables of contacts,
and the segment 8 at X and 8 at Y are simul-
taneously swept by the trailers. Themotors
are driven at such a speed that each signal-
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ing-segment will be swept once at least in the

shoriu&t period occupled by the operator in
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using any element of the Morse code.
therefore be seen that the trailer will bear on
the local segment at least once for each dot
and twice foreachdash. Asgshown atstation
X, the key 1s in 1ts normal position. Kach
tune the arm T reaches the contact on which
as shown in the drawings, a local
circuit 18 closed through the indueing-coil of
the induction-generator as follows: from the
kkey fo the cml through the coll to the seg-
ment, through ﬂl{} arm 1% 10 the brush n’”
andl ﬂmnoo to the middle point of the batiery
BY’, through the right seetion of the 1».:1ﬁ(-»1*

to tho key. The connecting-wi:
are marked throughout by the
moment this circuit is closed by

The
ot

letter (/.
hearm 'l

- the brush an induced wave is set up in the
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1ay R? to earth, E=.
that ’rhe nnpulc,os. sent over the transmitting-

at each station.

other coil of the generator and a current pro-
ceeds to line .h,om_. the earth-plate E’ to G
through the coils of the relay R’, over the con-
nections marked e’, throogh the secondary
colls of the generator to the switch W7, thence
by way of segment S and the arm T4 of the
trailer to the brush ¢ and the transmifting-
line TW, thence over said line to station Y,
through a rheostat, R/ to brush £, arm 193
of the trailer at Y , Seg ment 3, switech W= re-
The relays are sow mm(l

lime by the circuit just deseribed will throw
the relay-armature on the open contact of a
local eircuit ineluding abattery and a sounder
When, however, the trans-
mitting-key I’ is depressed by the operator,
a wave or series of waves of opposite polarity
will be thrown on line by reason of the re-
versal of curvent in the immducing-cireuit at the
transmitting-station, the right section of the
battery bemﬂ ﬂmnlnmwht mto action. These
waves will throw 1]10 :;n mfn nres of the relays
R’ R? to the stops n’ #? respectively, and the
sounder D’ at station X and D? at station Y
will be actuated, the former through a loecal
cireult, 111{3]11([111“ the local bﬂttew Q’ ), and
the latter thr 011*:-]1 a local eiveuit 111{*111dmu the
battery Q Q% It will thus be seen that at
each station there are two seoments, one to

ducing-civeuit of the induetion-gener Hm* andl
the ot ]101’* to close a path for 1119 mduced cur-
rent to line.  In order to make this oceur at
preecisely the propermoment, the two arms of
thebrush havea fixed relationtoeachotherand
cover an angle less than ninety degrees; and
1t results from this that the arm T will leave
its segment before the arm T%" has left its
segment—a condition which insures theindue-
tion-wave from the generator I’ proceeding to
line. Various ways of aﬁemnphsmnﬂ Lh 18
might be adopted, the only essential feature
bmng that the trailer shall have two parts
adapted to close the two circuits at the proper
time. Forexample, another way in which the
same object might be effected is shown in Iig.
12, where two sets of segments between the
same radial planes are plaeed eoneenfrleally
to each other. |

It will |

o8 of circu 11.

- system of higher
' limit only ht:,mU reached when the mlﬂ]{l COV-
ered by
create an indoaced impulse by elosing the in- |

' The reversed currents used
' nizing clear ﬂwhnool statlic charge 11 each re-
| versal and prevent any lagging in the relays

A -

It will be evident that if one of the outer

segments were connected with the switch W’/
and the corresponding inner segment with
the switeh Z7 a radial brush or 11‘&]161‘ bridg-
ing the two segments would accomplish the
same result. jh therefore, the operator at X
manipulates his L,ey the pohimed relays will
respond to such manipulationsand the sound-
ers abt the respective stations be operated.
We have thus all the egsential elements for
reliable telegraphic communication.

IFrom what has been described it will be
evident that the rotating spindle of the dis-
tributing apparatus carries two  contact-
brushes, one of whicelhh co-operates with the
segmental contacts, so as to form a current-
(hﬂtal ibuter for the 1 *eq])oeine local branches,

- and the other of which 18 a eireuit-closer for

the primary cirveuit of the induction-coil. By

80

the term “distribuiter ” used in this 51‘)9{*111&1- |

tion I mean an apparatus embodyinga series
of contacts progressively engaged Dby a con-
tact device or brush for successively con-

necting local branch circuits to line.

90

Hach main station at which more than one

local station is connected is provided with
means for connecting said loecals to any de-

sired station of Hw systemt.  This may be
done by an ordinary plug and fiexible CON-
nection or other well-known devices.
I’he motors are driven at szch a speed asto
cause the trailers to sweep the table of seg-

ments a definite number of times during the

period occupied by a rapid operator in send-
ing the shortest signal of the code used, and
as each segment is traversed by the trailer
once during each revolution of said trailer it
will be evident that each operator of the gys-

tem 18 given the use of line for a definite pe-
riod during each revolution, and that it is

only Jlf‘-*{*msm*\*ir) multiply the number of seg-
ments of the distributer and the number of
branch cireuits corresponding thereto to in-
crease 1ts capacity—that is to say, to 111.:1]& 3!
order than an oct -8

A Seg mnt becomes'so small ‘rhﬂ‘r Sy 11-
*hummn of t]u& motors eannot be relied upon,.
for the

which control the d(*ﬂmimﬂ muimw for the

- distributer.

Having thus deseribed my invention, what
I claim, :?md desire to secure by Leﬁ(wh Pat-
ent, 18—

1. In a telegraph system, the combination
of a line-circuit connecting dlﬂ(‘l‘enh stations,
synchronously-moving eur_.‘em. ~distributers a’u
the respective stations, local branches sue-
cessively connected to line by -said distrib-
uters, a source of induced current, electric
connections between the line and the induced
circuit of said source, a cireunit-closer in the
inducing-cireuit of s md source,. contacts en-

gaged b}, sald circuit-closer %umﬂmneouql)
| with the connection of a branch to line, and-

synchro-
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receiving-instruments adapted to respond to
the induced currents.
2. In a telegraph system, the combination

of a line-circuit connecting different stations,

synchronously-moving circuil-distributers at

the respective stations, local branches sue-

cossively connected to line by said distrib-

uters, an induction-generator, the induced cir-
cuit of the generator being connected to line
when a loecal branch is closed, and a rotating
circuit-closer driven by the same synchroniz-

Cing device for simultaneously varying the

2
e

40

uter simultancously closin o the

cirenit being

current in the induecing-circuit of said gen-
erator.

3. In a telegraph system, the combination
of a line-cireuit connecting different stations,
synchronously-moving current-distributers at
the respective stations, local hranches suc-
cessively connected to line by said distrib-
uters, signal transmitting and recelving in-
struments in operative relation to the local
branches, an induction-coil having its high-

resistance eircuit connected to line when the

local branch is closed, and a rotating circuit-

cloger driven by the same synchronizing de-

vice for simultaneously varying the current in
its low-resistance cireuit.

4. In a system of telegraphy, the combina-
tion of a line-cireuit connecting different sta-
tions, an induection-generator, synehronously-
moving current-distributers at the respective

stations, and electrical connections from the

distribnter-segments to the indueing and in-
duced cirveuits of sald generator, each distrib-
two cirenits
pertaining to each local branch, the induced
periodically connected to line
and the inducing-cireuit to a controlling-key

'bv said distributer.

5. In a telegraph system, the combination
Of a line-circuit connecting different stations,

~an induection-generator, asynchronously-mov-

45

ing current-distributer having 1ts trailer in
both the inducing and the induced ¢ircuits of
the generator, and contacts in the path ot
sald frailer corresponding to the indueing and

theinduced circuits of the generator, the trail-
ers simultaneously ]J(}ﬂl‘l]l? oh sald contacts,
whereby the inducing-cireuil is varied and
the induced cireuit connected to line gimul-

taneously.
0. In a system of multiplex telegraphy, the

being
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| combination of a series of synchronously-mov-

ing current-distributers located at different
statwns a controlling line-circuit for said

dlqtmbuter%, an mdependent signaling line-
circuit, local branch circuits successively con-
nected to the signaling-circuit, an induction-

generator having its induced circuit in oper-

ative relation to line, its inducing-circuit in-
cluding a key, revolving circuit-closer, and a

source of energy, and a receiving-imstrument
to 1=eqpond to the induced current.

In a system of multlplex telegraphy, the
CO]IlblIlELthIl of a series of synchronously-
moving current-distributers located at dif-
ferent S‘[atlons a controlling line-circuit for
sald dlbtl"lblltel‘s local braneh circuits at the
stations quceesswely connected by said dis-
tributers, a source of hlﬂll-ten%mn current

electrically connected thr Ouﬂh a key with the

local distributer-segment, a polarized relay
at each station to 1*espond to the high-tension
currents, and a sounder _controlled by said

relay.

3. In a system of multiplex telegraphy, the

combination of a line-circuit connecting dif-
ferent stations, synchronously-moving cur-
rent-distributers at the respective

stations,
local branches successively connected to line
by said distributers, an induction-generator,
a pole-changing key controlling said genera-
tor and normally throwing a current of one

polarity to line, and polarized receiving-in-

struments in the local branches at the sta-
tions adapted to respond to a current of the
other polarity.

9. A current-distributing apparatus for a

multiplex-telegraph system, comprising a se-

ries of insulated contact-segments and a
trailing arm successively engaging said seg-
ments, said trailing arm being in two cireuits,
one from a local brancll thr ouﬂh 1tS 1118111&116(1
seement to line and the other 1110111{11110 the

primary of an-induction-coil and a (30_11_‘(1191-
ling-key, the secondary of -the induction-coil
, connected with the line through a
switech, as-and for the purpose set forth. |

In testimony whereof T affixmy signaturein

presence of two witnesses.

FRANCIS JARVIS PATTEN.
Witnesses:
H. C. PATTEN,
AUGUSTUS MERRITT.
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