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To all wf? 01 TE TQAT) COTLCEPTLS
Be it known that I, FraNCIS J ARVIS PA’I‘-

TEN, a citizen of the Umted States, residing

in the city, county, and State of New York

5 have invented a new and Improved System of-
have filed

Multiplex Telegraphy, (for which I
an application fm" Letters Patent i:

dated November 13, 1888,) of whie!
lowing is a spemﬁcmwn

1 Hrance,

10
~ particularly to that class of telegraphic sys-
tems known as“multiplex,” in which a num-
ber of messages may be simultaneously trans-
mitted on the same line-wire. Among the
15 many systems of this character now lknown
to the. public some-—as the duplex and quad-
ruplex—are operated by the use of different

strengths and 1)01211‘1131@5 of transmitting-cur-

rent, _&11(1 others contain at different _statmns
20 distribntin apparatus—as sunflowers—kept
n %ynehronous rotation by electrically-con-
trolled step-by-step devices, which give each
of a.series of local stations the use of a line-
current for a portion ot each increment of

2c time during which the apparatus is in use.

"My inv ention generically belongs to the lat-
ter type, emboch ing a novel %y%tem of synch-
ronism, by w hich distri buting apparatus at
| cl1ffelent stations is kept in unison, and an
30 independent system of mﬂnahnu between the
stations. | | |

My invention consists m a system in which

current - distributers or progressive cireuit-

closers are maintained in synchronism by
35 electric motors having independent field-mag-
nets and armature-cireuits, one of which cir-

cuits in each motor is (“(}Ilﬁ olled by a line-

current changed by reversal or interruption,
or otherwise, a.t periods corresponding to the
40 armature-revolutions, and the other of which
cirenits is excited by source of direct current.

My invention al%o consists in determining
the rate of change in the controlling-cu rrem
for hsfnehmnmnﬂ the motors by the revolu-

45 tions of a controlling-motor, which sets the
pace for the other motors of the systemn.

It also consists - in a system of signaling
over the same line-wire with a current of an
electro-motive force which will not interfere

so with the wnehmnmmﬂ (3111‘1*@111 and 0pem-

131011

) tshe fol-

I‘hls invention relates to teleﬁraphv and

AT A

paratus in condition for receiving.
station-equipments are nearly identical in ar-

ing from the %tahon X to the s‘ratlml Y.

My invention embodies, alqo other features,

which will be hereinafter fnllv described in

this specification, and defin itely indicated m
the appended claims. : |
In the accompanying drawings, which illus-

Dl‘amm&tmallv’ two distant main stations
flom which radiate the connections with sev-
eral local stations, the apparatus __Em.* orne sueh
local being shown. |
As shown, Fig. 1

55

trate my invention, Figures 1 and 2 show dia-

60

repr esenis the appmatua

in eondition_fm? sending, and Fig. 2 the ap-

The two

rangement, differing only in the connections
of the synchronizing apparatus. Fig‘;"-‘ﬂ'is q
detail of the motor-armature at station Y.

The %ynchrom/mﬂ_ apparatus COl’lSlSL of'-- |
O

the following operative parts: -

At the 5end1nﬂ-smt10n X 1is an ordmcu*y dl- ;

rect-current electric motor, M#, driven by an -

independent battery, M’ B prowded with-an -
armature of the ordinary Slemens H type,

the commutator ¢’ ¢? and brughes br-+ and b?" -
to the motor-battery M’ B’.
A’, instead 0of being

This armature is connected through 75

The armature A’
a simple 2losed coll, 15 -

broken at its middle point, and the two térmi-

nals thus formed are secuy ed to the two insu-
lated contact-rings 7 cmd s upon which the
T'o these-brushes an

brushes 6" and &’ bear.
external loop, I’ /, ineluding the coils of a po-
larized relav, P/, is eonnec‘red
fure- cirenit A’ A’ is therefore closed through
an independent external loop, I’ ¥, fornunﬂ

8o -

-The arma-

85

an independent part of the m*ma‘rm’*e en*cmf -
IFrom the operation of such machines it fol-
lows that an alternating eurrent reversed: at -

each half-revolution of the armature clretnt-

9o

lates in the loop I’ I’ as a m:wuli 01_' the actmn_j

of the two-part commuatator ¢’ ¢

These al-
ternating currents cause the tongue or arma-
ture ¢/ of the polarized 1*9]&3 P’ 1o vibrate be-" "

tween the contact-stops s” and s* at each re- g5

versal of current in the motor-armature A’ Al

The fixed end of this armatur %

and loop " l'.

t’ is attached to the main line L” M/, e“‘f:tend- |

eontaebstom s’ and §°, against which the vi-
brating tongue ¢’ strilees at each reversal of
(3111‘1‘611’( are connected to the. 01)13051te poles

Thé'-- -

feloly
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of the line-battery I’ B’, Fig. 1, where it is.

connected to earth at E’ through the wire 13,

the trailing brush T, and other connections.

1t follows from what has so far been de-
seribed that as the motor-armature A’ A’, Fig.
I, revolves, the vibrating armature # of the
poiarized relay I’ will move rapidly back and
torth, beating the half-revolutions of the ar-
mature A’ A’, and at each half-revolution this
vibrator will send a pulsation of current al-
ternately positive and negative over the main
line M’.L” M? I? to the distant station from
the line-battery L’ B/, to which it is connected
through the contact-stops s’ s>. At the dis-
tant station Y or any terminal or way station
the main line M* L? passes through or includes
1n circuit the coils of another polarized relay,
P? Fig. 2, and the armature of this polarized

relay will vibrate in unison with and respond -

to the vibrations of the relay at station X as
the alternating pulsationsof currvent are trans-
mitted by the latter over the line from the
battery L” 3/, and the relay P? at Y will there-
fore beat the half-revolutions of the armature
of ‘the motor M{¢” at station X. Now the re-
lay at the distant station Y has the fixed end

of its vibrating tongue £ connected in the field-
o o |

., eireuits A2 &* by wire 21 of the motor M# at Y,

30

35

40

the other terminal of the field-coils being con-
nected to the middle point of the split bat-
tery M= B? the terminal poles of which are
connected through the wires 21 and 41 to the

contact-stops of the relay I’>. From these con-

nections it follows that as the tongue # of the
relay P* at the station Y vibrates to and fro
1t will send altérnate currents through the
field-coils k* &* of the motor M# at station Y,

and 1ts field-magnetism will be reversed at

each vibration of the tongue of the polarized
relay P°. Now the armature A? A? of this
motor M# is supplied with a continuous direct
current from the independent battery L? B?
through the insulated contaect-rings 2 2, to

~which the armature-terminals are connected.

45

55
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Having thus a direct current in the armature

and an alternating field, this motor will re-
volve and its armature will turn precisely one-
half a revolution at each reversal of the field-
current and magnetisi of the field; but as
this current and the induced magnetism are
reversed by the polarized relay P? while mov-
ing in unison with the relay at station X,
which latter beats the half-revolutions of the

armature A” A’ of the motor at that station, |

it follows that the two machines M#’ at X and
M#* at Y must revolve in unison with each
other, the half-revolutions of the armature in
one machine  corresponding precisely to the
half-revolutions of those in the other.

It will thus be seen that one of the motors
sets the pace for all of the others and be-
comes a controlling agency by which the speed
of all the others is regulated, any variation in
the speed of one being instantly accompanied
by a similar and equal changein the speed of
all the others. . _ -

In order to make the controlled motors in-

395,508

stantly and unerringly responsive in time and
direction of movement to the controlling
line-current, I provide its armature with two
coils, A* A% at different lateral positions on

the armature-spindle, but in the same mag-
netic field, the poles of these coils being set at

right angles to each other, so that one pair of
poles will always be under the influence of the
magneticfield. Suchinbriefisthesynchroniz-
ing device used in this system, and it is self-
correctivein its tendencies, the machine exert-
ing a positive effort to get into synchronism
Instead of getting out.

At each station the spindles of the motors
either carry orare geared to an auxiliary spin-
dle which carries a revolving trailing brush
thus caused to sweep over a table of circular
contacts or segments, d-+ d—, and in both ma-
chines the gearing between the armature-
spindle and the trailer is such that the trailer
shall have a rate of speed suitable for a synch-
ronous multiplex system of telegraphy. A
single segment or any convenient portion of

the entire circumference of the disk may be

made to correspond to a single transmitted
impulse of positive or negative current over
the Iine from the local battery L’ B’.
therefore designate the segments + and — in
opposite halves of thering, and it follows thata

- corresponding positive ornegative current will
be transmitted over the main line and through

all the apparatus at each passage of the trail-
ing brushes over that portion of the table of
contacts according to which one of the two
contact-stops s’ or §%is in bearing with the
tongue ¢, |

Having thus deseribed the essential fea-
tures of the synchronizing apparatus, the sys-
tems of circuits and connections for tele-
graphie transmission will be explained.

The fixed partof the segmrental distributer

d+ d+4- d— d— is divided into a number of
separate insulated segments equal to the num-

ber of branch circuits it is desired to connect
to a single main line or some multiple thereof.
By the term “distributer” I mean a series
of contacts or segments progressively engaged
by contact device or brush, so that when the
distributer is operated successive engage-
ments of the contacts will be made. with the
brushes, and local branch cireuits connected
to the contacts will be successively connected
to line.
- A distributer is shown in the drawings of
twelve branches, the necessary circuits for
sending and receiving being drawn in detail
for one-of them only, the rest being simply a
repetition of the one shown in detail. The
local branches are connected to the dis-
tributer-segments, as shown at 1 2 3, &e., to
12.  Each branch leaving the segment goes
to a switch-center, W*» W1 &ec., where an or-
dinary switch connects the branch to a send-
ing or to a receiving wire, as desired. The
circuits complete are shown for the branch
or leg No.2 at each station. In the following

description it will be supposed that the trail-
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| taet with corresponding
fore connecting for the time being the ecir-
at each

-reach the transmitting-station.

1, consists, first

395,508 - g

i]‘lﬂ‘ brushes TV and T% at the two stations are

-]‘evohfmﬂ synchronously in the direction in-

dicated bjy the curved arrows, and that they
are, therefore, at any instant of time in con-

9,

ot

cutlts radiating fl‘OHl segments No.
station with each other throuﬁh the main wire,

return R and R#£2. FEach 10(‘:&1 branch there-
fore becomes a return branch for the current
passing over line, by which it may again

branches may be connected to a metallic re-
turn-circuit or may be grounded, as shown in
the present embodiment of my invention.

- otation X is represented as sending and

station Y as receiving over the line and con-
in:
Fig. 1 being turned to S’, throuﬂh which the

nections of branch “\Tn 2, the switeh W/

T]:ml%n‘ut
cuit, and
IFig. 2 beir
receiving appamtus 18 putm circuit with the
main line. T he sending apparatus at X, Fig.

ing apparatus is connected in (‘*11‘
the corresponding switeh, W2, i

mﬂhes connection through the key K/, switeh
V7, and Ys’ direct with 1.]1@ e arth at B/,
synchronizing-current has
path through these comwmmns and key KX’

when the latter is on its back contact, said

synchronizing-current: being grounded at the

station _X b‘; 1\‘}13 of middle ]mrmlL of split bat

tery L.” B/, wire 13, brush 6 0, trailer T, local

branches thr Uuﬂh ﬂu} SwWit 0]1 W7, wire H by

way of key K’, switech V7, and earth, and
through the shunf 15 15, wlneh i plaoed in
Series with 14 and made the path for both the
synchronizing and transmitting currents
when the LPY is depressed, and the 011*(-t11‘[ 16
16 18 closed through the front contaet, 1’
battery N7,

I’ I”is a ﬂenemmr of hl“h tension current.

(Shown in the drawings as an ordinar yindue-
tion-coil.) TItslow-resistance coil—here made

the primary—is connected inthe cireuit 16 16,
including  the battery N’, the anm’r h(:-mu
mmplefe(l through the ulmum v’
contact, ,theteof Y henever the key K7 is
(1(—31)1‘(5‘%56([ a pulsatory e
the primary of the induetion-coil bvﬂm male-
and-break action of the vibrator
upon by the corve 7Z’ of the induction-coil. The
induetive action thus brought about sets up

inthe secondary p p of the induction-coil, and
this eircuit, it will be observed,

the key K/ is {lﬁprea%ul the low-resistance cir-
cult: th]'ouﬂh the back contact and 14 to earth
heing first Droken, Aslongasthe key K’ is de-

]*)1‘0%%@(1 therefore, a series of rapid vibratory |
1mpulses of high electro -motive foree is trans-
mitted over the line as long as the trailer is

on the segment No. 2. If, now, the trailer is

&

segments, and there- |

the transmitting and receiving apparatus for
that particular local branch, and the earth-

These return

ng turned to R? through w]ueh the'-

b, 0f the (111'6(31 wire 14 14, whwh-

Th.e-'
- low - resistance

a.ud |

and harh_
1rrent is sent 1111011&11 |

g (]f {3([ |
pulsatory currentsof high elee‘m o-motive force:

18 ah avs
closed th mlwh the line-conn P("LIOHH whenever-

olven a qpeed of ﬁfteen l"eVO]HthHS Or COn- |

tacts with the hranceh No. 2

per second, these

series of vibratory Impulses will be 1'epeated

in such rapid succession that the break in

any sound thus produced could notbe detected

by the ear, and as long as the key remains de-"

pressed a lmnmn sound would be produced

by these nnpul%{&% In a telephone-receiver.

T'he receiving apparatus connected in Cir-
cuit at station Y- 1s shown as an 01‘(1111:;11} tele-
phone, T% R?* at station Y and T’ R’ at sta-
tion X, though any instrument that would re-
spond to hlﬂh tension currents might be used.
Whenever a key in any loeal 1}.1;1110].1 18 de-
pressed, a continuous “buzz” is heard in the
telephone-receiver, which may be broken into

Morse signals by the nsual mmnpulaimm of

the somhnﬂ LOV

The sounders D’ and D2 al the twao stations
are used for m]lmﬁ the
“Dreaking.” The pulqatorx currents trans-
mitted: b\* ﬂlo induetion-coil when either key
is depressed are
electro-motive forece that the sounder, or 1@1%*’
used to actuate the sounder, will not 1'0%1)011(1

It will be observed, ]IOWBVOT[' that at each
successive contact of 1]10‘[1‘;{1]91* with a local-
station segment a momentary synchronizinge-
current is sent to the line J‘rom the bhattery L

3/, Tig. 1, and the relay will respond to these
(,111*1 Pm% and when switeched into the low-re-
sistance (1101111,, as shown at D? Fig. 2, this

relay or sounder will attract: its arnmture with

each suceessive contact of trailer and’ segment,

and will “chatter” as the %Yl‘l(‘hl'()lllfl]lﬂ -CU Y-

rent passes in rapid pulsations over ’rhe line,

and may thus be used to call the atiention of

the operator, for if the switech V’ at X be
momentarily removed from the contact, 60 and

sending-operator or

so rapid and of such high

S0

35

90

100

105

the operator at Y have his switeh W2 on the -

tention of the Opemtor at station Y.
It is evident from an examination of the

system that it consists in the use of a com-.

-paratively low-tension battery-current sent al-

ternately from opposite poles of the batter Vas

sending-contact S° the relay or sounder D?
will cease vibrating, and thus attract the a,t-_

110

a synchronizing-current, whieh is constantly

111.‘51111Tft1npd the line hemﬂ charged first with

TI5

a seriesof pluﬁ: waves of current and then dis- -

charged by a corresponding it (*(*e%mn of mi-
nus waves,

The mani puldlmn of any key in the system
operates to superpose npon the existing waves
of synchronizing -current a rapid pulsm oYy
currentof high olec:f ro-motive force which will

ronizing-current and without interfering with
if, the effectof the latter being simply £0 pro-
ducea buzzing sound in the 191@13110116 -recelver

traverse the wire independently of the syneh-

as the diaphragm is fﬂbernately attracted and

released by: ‘rhe rapld make and break of the

pulsatory current sent from the qec(}ndaw of -

the Induction-coil to line.
- Kach distributer is provided-with connec-
tions by which any desired local stations may

be connected—that is to say, the connecting- =

130

wires for any pair of 10031&: may be eleetncall} "




10

15

20

25

30

attached to corresponding segments of the
distributers. This may be done by an ordi-

nary plug and flexible connection to connect

with a segment, the plug being imserted in a

‘holder, as hhHWH at ), I'ig. 1.

In Fig. 2 is shown a .1]1{}0%1_&-13 at R/, which
is inserted between the main line and the
branch to earth in order to balance the line
with respect to the branch placed to earth at
Y, so that this path to earth may be made
equal to that at any other point along the main
line where another distributer might be in-
serted. | |

It is evident that with a single-wire main-
line circuit, as shown, the pulsatory currents
must traverse all the resistancesin the circuit,
including that portion of the battery L” I3’ at
the tlme furnishing the synchronizing-cur-
rent. To avoid thls a condenser, C, E Flﬂ. 1,18
placed in a shunt around both halves of this
battery. The pulsatory currents will readily
traverse this resistance, while the synchroniz-
ing-current. will take the path through the
hd:ti eTy.

In a system sach as I ]uwe deser 1be(1 the
synchronizing apparatusis entirvely independ-
ent of the signaling system. The trailing

“brush is driven by or geared to the moving part

of the motor, so as to give each operator the
use of the line practically all of the time, and
1t 18 only necessary to secure certainty of ac-

- tion that a vibrator for the 1nduection-coil be

35

40

45 |

55

60

- by the trailing arm.

used having a proper rate of vibration to in-
sure the signaling-current passing to line
when the br Uhh l)eﬂrs 011 any 1)&1“(10111&1' Seg-

ment.
~Another application filed by me, No. 289,025,

October 24, 1388, contains a description of a

system of multiplex telegraphy in which the
circuit-breaking apparatus for the induction-
co1il, which in the present embodiment of my
mvennon 13 a vibrating rheotome, is actuated
In the ofher application
1s also described means for providing the

synchronizing-currentforalargeportion of the
time with a low-lemshuu,e path to ground at
the station, so that the effect of said current

will not be weakened by the resistance of the

receiving apparatus.

Having thusdescribed iny invention, what 1
claim, and desire to secure by Letters Patent,
18— |

1. In atelegraph system, the combination of
a line-circult connecting different stations,
synchronously-moving electric motors located
at sald stations, current-distributers driven
by said motors, local branches successively
connected to line by the distributer, a prac-
tically-continuous source of carrent for estab-
lishing synchronism, a source of current of

different electro-motive force for signaling, |

and electric connections between sald signal-
ing source and the local distributer-segment,
a 0011131*0111110 -key, and receiving-instruments

to respond to sald signaling-current, whereby
the signaling-impulses are.thrown upon the

395,508

ing —currem
. In a telegraph system, the combination of
& seme% of %ynehronouslj -moving motors lo-

cated at different stations, a ]ine~ei1*euit COn-

neclting the stations carrying a practically-

continuous low-tension current for controlling

the motors, a series of current-distributers
driven by the motors, local branch circuits
sucecessively connected to line by the distrib-

uters, an induoection - generator for throwing
“high-tension currents online, and electric con-

nections between the induced ecireunit of said

generator and the local distributer-segment,

a controlling-key, and receiving-instruments
at the qeveml stations to 1(3%1)011(1 to the high-
tension currents. ~
3. In a telegraph system, the combination of
a line - circuit connecting different stations,

synchronously-moving electric motors located

at said stations, controlled by a low-tension
current on said cireuit, distributers driven by

said motors, local branches successively con-

nected to line by the distributers, a switeh for

connecting each branch through a low-tension

or a 111011-’5(311‘51011 recerving- mstrument being
1101*111311}?* on the low- tension branch, ‘and a
transmitting-instrument at each s‘raﬁon for
throwing high-tension current through the
distributer and line into a desired local
branch, whereby any desired local may be

first called and then communicated with.

4. In a telegraph system, the combination

of a line-cireult connecting different stations,

synchronously-moving electric motors located
at sald stations, current-distributers driven
by said motors, local branches successively
connected to line by the distributers, a- prac-

tically-continuous source of low-tension. cur-

rent for establishing synchronism, a calling-
1mstrument in normally-closed relation to each
branch, an 1nduction-generator, electric con-
nections between sald generator and the local
distributer-segment, a controlling-key, and a

-1*eeewm0‘-1115t1*11ment at each station to I'e—_

prl’ld to sald high-tension current. o
5. In a telegraph system, the combination

of a line-circuit connecting ditferent stations,

synchronously - moving distributing appara-

tus at each station, a source of low-tension cur-.

rent for controlling the same, local branches

successively connected to line by said distrib-

uting apparatus, an induction-coil at : each

station having its fine wire in shunt relation
to the local branch, a receiving-instrument in

each branch adapted to respond to the in-
(luced current, and a key for throwing cur-
rent through the primary of the induction-
coll and 51111111t&1160usly rupturing the low
resistance branch of the shunt. | -
6. In a telegraph system, the combination
of a line-circuit connecting different stations,
synchronously - moving dlStl‘lbIltll’l’D appara-
tus at each station, a source of low-'-tension Cur-
rent for controlling the same, local branches

. successively connected to line by said distrib-

line during the continuance of the Synchrom?—
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505,

ating apparatus, an induction-coil at each

Statlon having its high-tension coil in shunt
relation -to th(, ]0031 branch, a vibrator for
said mductmnaeoﬂ a key fOl throwing cur-
rent through the low- ‘esmtmlce coil of ﬂlG in-
duction- 0011 and to line, and a receiv ing-in-
strument in each branch adapted to r e';pond
to tho induced currents.

. A synchronizing system for multiplex
teleﬂl‘aphy consisting of a line-cireuit con-
necting different statlons a current-changer
mn smd line, controlled eleetme
different Smhon% h:;wmﬂ independent field-
magnet and armature 011011115 the polarity of
one bemﬂ constant and that 01 the other be-

ing 1‘@1*81*5(,(1 1n accordance with the changes

in the line-current, and a current-distributer
driven by the moving part of each motor.
3. A %yn(}h]onmnn system for multiplex

telegraphy, (“onslhmnﬂ of a line-cireuit. con-
nma, a current-changer |

necting different stat
for re vermnﬂ ctrrent in gaid line, a ]{*1._—1\* at
each station actuated by theline- (‘-"uncnt, a lo-
(”11 circuit periodic: ally reversed by the arma-
ture of said relay, an electriec motor having
independent field-magnet and armature cir-
cuits, one of which is mc-ludtld in the circuit
1*6*;*@1*%@(1 by the armature
other of which is excited by a current of one
(111(“*(311011, and a current-distributer driven by
the moving part of said motor. -
9. A synchronizing system for multiplex te-
l.fmmp]w consisting (}I‘ a line-circuit connect-
g different shm{ma a controlling electric
motor at one s;tmmn, a series of con’rrolled
electric motors at the other stations, a pole-
changer for the line-current operated by the
eon‘rrolhnﬂ motor, a relay at each staiion aoi-—-
uated by iho rey (‘lhfﬂﬂ of the line- current,
local circuit periodically reversed by the fll—-
mature of said relay, an clectric motor hay-
mg independent field-magnet and armature
CIY cuﬂ&, the field-magnet (:ml% heing meluded
in the civeuit reven aed 1)\*111010]{1\* armature,

thae 11*1]1&1111 ¢-colls heing excited ]n al (*nnmlt_

of one direction, and a (*mmm --(hamlmiﬁ
driven hy said motor.

10. A a\"mhmm/mn system for mul Liplex
telegraphy, consisting of a line -cireuit -
cluding _"mlmuml nhv ab differént stations,
1 pole- ('llmwer for reversing eurrent in 1he
line, the armature of each 1(11.:13 playing be-
fween contact-points, a split battery having
its two poles connected to the said 00111&01—
points, a motor ]m‘vmn idependent field-
magnet and armature cireuits, one of which
ummt% 14 connected to the 1 Mm* armature
and the middle point ol the battery, the other
of which circuits is excited by A direct eur-
rent, and a current-distributer driven by said
motor,

motors at the

ol the relay, the
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IT. A telegraph system comprising a main
line connecting different stations, a current-
controller for the line-curr ents periodically
changing said currents, an electric motor at

each station having independent field-magnet

and armature 011’*0111’(5, a. current-reverser op-

erated by the line-currents for reversing cur-
rent in one of said independent ell‘emts the
other independent circuit being excited by’ a
direct current, current- c‘lstﬂbuter at the sev-
eral stations dl 1ven by the motors in a branch
between the main line and ret urn, and tele-
graphic transmitting and
ments in each branch.. ..
12, A gsystem of mulhplex telegy 11)]13 COM -
prising wnehmnouqlv-mm ing 616(?1]1‘1(3 motors

cat different main stations, a line connecting

sald main stations and controlling the 1110101&
a segmental distributer (‘01111{3(?1(}(] to line at
ea(h station driven by the motor, a series of
return branches from the wnmm]iq of the dis-

tributer passing through the several local sta-

tions, an inducing-generator for each branch

having its induce O{l circuit electrically con-

nected with a local segment, and a key con-
trolling the induced circuit, and a receiving-
sty umem at each local adapted to 10%11011{1
to 1]10 high-tension current. -

130 A system of multiplex telegraphy com-
prising a main line connecting different sta-
t1omns, {](‘101110 motors at the %‘muona syneh-
mn()u&h controlled by the main-line current,
retarn branches at the stations meluding dlw-
tributers driven by.the motor, a low -tension
receiver normally in the braneh, an indue-
tion - genevator and transmitting-key for
ﬂmmmﬂ high-tension currents into the dis-
fributer .111{[ line, a high-tension receiver at
each station adapted to respond to said high-
fension  current, and a rheostat in {%:—1(:*]_1
branch.

14. A synclhronizing w‘rmn for multiplex
ioloﬁrfqﬂw C‘Ol]%l‘silll” 0[ a line-girenit con-
necting the different stations, electric motors
at the dilferent stations ]mvnw independent
field-magnet and armature (*11(*1ni-, the po-
larity of one being constant and having its

- poles ninety {Iowwea apart, a current- anom*-

in the line-circuit for reversing the 1)0!311‘[\*
of the other 111{1(‘@{ ndent cireuif, and a car-
- rent-distributer driven by the moving part of

| the motor.

In T{ls‘rmmnv whereof Talfix my signaturein
the presence of two witnesses.

FRANCIS JARVIS PATTEN,
MWitnesses:

RopT. H., READ,
W. A, ROBERTS.
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