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To all whomy it may coneern: |

Be it known that 1, MARK W. DEwzny, of
Syracuse, in the (,‘*01111‘(3? of Onondaga and
State
ugeful Improvements in Oetuplex Telegraphs,
of which the following, taken in connection

with the accompanying drawings, is a full,

clear, and exact deseription.

My invention relates to an eleetvie tele-
oraph adapted for the simultanecous transmis-
ston of four distinet and separate messages
on one line-wire, to produce which eurrents
ditffering m polarity and intensity are used.

This improvement consists in so combining
several sections of battery with-three single-
current transmitters or keys and one douDble-
current or pole-changing transmitter or key
that when a certaln key or keys are operated

they will send currents to line that will select |
and operate the corresponding receiving in- |

strument or instruments and no other.
1t also consists of the combination of seven

neutral relays, described below, whereby three .
sounders or registers may be properly oper-

ated by the 1I11(‘*o single-current transmitters,

and one polarized u,l.;w which operates inde-
pendently another sounder or register when-

ever the current is reversed by the double-
current transmitter.

That this invention may be more clearly
mmprolwnt]ml I have in the annexed draw-
ings endeavored to illustrate the same fully
and will describe it, referring to them. °

In the drawings, Figures 1 and 2 show two
forms of .:1ppmmjua th[fmn"'ﬂ "Hﬂhﬂ}f from
each other in arrangement bm not 1n prin-

In both figures four transmitters are repre-
sented. ”[‘hreo Of thmn,, as before stated, are
known as single transmitters and the (}ﬂlel' a
double transmitter or pole-changer. When
all the transmitters are at rest or in their in-
operative position, a comparatively-weak cur-
rent of a certain polarity from battery 20 &
continually flows to line, the same as all the
single transmitters send to line when oper-
This 1s

 wutficient to operate the polarized relay when

50

theé double current transmitter T* 18 used

alone, closing its local eircuit through sounder
S* only when current through line is reversed,

of New York, have invented new and

—

or, according to drawings, whenever a posi-
tive current flows to line.” This strength is
not sufficient to move the neutral relays on
account of their retraciile springs; therefore
they will only respond when currents of
greater strength are sent to line by the sin-
nle transmitters TV T2 T%.  Hach single trans-
1‘1‘1iﬂ'oi'* has the il’ld{lpcf-ndmni control ol asepa-

rate battery. In Iig. 1 of the drawings T’

| (_,01111(}]“-‘. a baum v of 1]1{‘1 same strength of that

already to line, (indiecated Dy 20 ];.,) T° con-
trols a battery of oreater strength, (indicated
by 30 B,) and 1" controls battery 10 B of still
greater strength. The difference of the num-
bers indicates the aifference in the strength.
I do not limit myself specifically to the va-
rious strengths of the aforesald batteries in-
dicated in the annexed drawings, it heing only
necessary that enough d]ﬂ“el*@nw should ex1st
to give the ]"6(111116(1 margin for the adjust-
ment of the neutral ]*elfws at the mmote sta-
tion. |
T transmittors T’ T2 1% are open, twenty cells
of battery 20D are in circuit, subject to the
control of pole-changing transmitter T¢ In
this case the route from line to ground will be
through magnets of relays, then to supportof
contact-points ¢f 1% springs s/, then to T3, by
wire w0 1o 11001{ h, spring s° wire w’ to T% hook

7& , spring ', by wire 20?10 T, hook I?, spring

, wire 1 to battery 20 0, spring s, T4, b}f wire
v‘ to ground G. When the double tl‘ﬂﬂS]]llL—
ter T4 is open the negative current is to line,

if elosed the positive current, tramsposing the

route of the battery 200. W hen the negative
is to line, the armature of the polarized relay

55

60

70

75

30

P R is held to open the local cireuit through

sounder S*% and if the polarity is changed %o
positive the armature will move to 01059 the
local cireuit through said sounder.

It will Dbe observed that all line-currents

QO

pass v TY and when said transmitter is open -

1s 1o line under any or all conditions that the
single transmitters mav be placed in; there-
fore the polarized relay P R will only 1‘051‘)0116
to the movement of the double-current trans-
mitter T¢ and will do so whatever the strength
of the battery may be in circuit at the time.
Referring, as before, to Fig. 1 of the draw-
ings, if TV is depressed battery 20 B is in eir-

or in 1ts normal position the negative current -
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cuit with that alre ady to line, which equals
40, and 18 of sufficient str enﬂth to move the
tongue of neutral relay R’ to contact of lever
[, but 18 1nsufficient to overcome the tension of
therefore closes the local circuit
operating sounder S’.  The circuit from local
battery 0’ in this case is by wire ¢ to stop 4,
armature-lever of relay R’, wire ¢/, through
sounder S, 1*et111'11i11g to battery. The other
relays, IR, 1, 2, 3, &e., are unable to move be-
cause the current is not of sufficient strength
to overcome their retractile springs. If T?is
depressed alone, battery 30 B will be in cir-
cult with the 200, equaling 50, and is suffi-
cient to move the tongue of relay 2 to contact
of 1ts lever /, and relay R’ will move itglever
[ to break the circuit controlled by it, because
the strength of current is sufficient to over-
come the spring 7 of lever /! and brealk contact
with stop 2z, but is not sufficient to overeome
retractile spring of lever [ of relay 2; there-
fore the local circuit is closed thro ugh
sounder S° The route of current in th%
local circuit is from battery 03 wire d to stop
1, lever [, armature-lever of 1"(31.[*34:r wire ’,
Lhrou'Dh sounder 2, and return to the battcry

It Wﬂl be noticed that when the armature-
lever of relay 2 moves, lever [ moves with it
to break a shunt-wire, commencing from be-
tween battery 0° and sounder S?, and extend-
ing by wire d’’ through contact-levers I’ of
Jelays 2, 3, and G, wire /" to wire d’.
serves to shunt sounder S when necessary,
and for the purpose hereinafter explained.
The levers !’ are insulated from the armature-
levers of therelays. When T%is closed alone,
battery 40 B is in circuit with the 20 b, malk-

“ing 60, which will move “1,1*matm_e—1ever of R*

to 1ts GOIItELCt—lBVGl‘Z but not farther, on ac-
count of retractile ‘Sp]l]]ﬂ 7 closing 11% local
circuit through sounder S* by wire e, st()p COT1-
met -lever, and armature-lever of relay 3, wire
¢, through sounder S% to battery. In T]’ll% CASe
both 1‘*61&3?% 1 and 2 hm*e moved to their ex-
treme condition, Thus theirlocal cirenits are
open; but the shunt mentioned above is closed
through lever ! and stop n’ of relay 2. When
T/ and T are closed simultaneously, batteries
20 B and 30 B with the 20 b are in circuit,
making a strength of 70. Thisserves to move

the armature level‘- of relay 4 to contact-point

of its lever/, closing the circuit through sound-
ers ¥ and Sﬁ, and opens the shunt bv nmeans
of its lever I/, so that $* will not be shunted.
Relays 1,2, and 3 have moved to their extreme
condition, breaking their circuits through
thelr contacts. ’1“]16 current in this case is
from battery 0, wire ¢, f, and f to stop 4, le-
ver /[, armature of relay 4,wire 2" d’ thy omﬂl
S?, battery 0°, wive d to f , sounder 5/, and re-
turn to battely b'. When 17 and T% are de-
pressed together and T* open, 20 B, 40 BB, and
20 =80 1s1n circuit, and is sufficient to move

armature-lever of ]*e]a} 5 to contact-point of
its lever [, closing a circuit through sounders
S’ and S8 There is no lei er I/ on this relay,

and the other relays, 1, 2, 3, and 4, having

This |

ers of neutral relays 87/, S _.,and 57,

moved to their extreme position, the shunt is
therefore closed, so that sounder S® is eut out
and will not respond. The route of this clr-
cuit 18 from battery 0/, wive ¢ f ¢ to stop 7 of
161@}? 3, contact lever'z armature-lever, wire
g e thouOh %01111(101’*5’ battery 0% wire e d’’,
lever [’ of relay (‘ then to Smp n’, lever ! of
relay 4, then to » "V of relay 2, w ire '’ to bat-
tery 0% wire d 7, sounder S’ and return to b’
YWhen tl‘é’.b]’lS]'l’.litt@l‘S 1% and T% are both closed
and 17 open, 30 I3, 40 I3, and 200=90 are in
circuit, and cause the tongue of relay 6 to
come in contact with its leverl closing the
local eireuit through sounders &~ and S°,

It will be undelstood ol course, that all the
relays adjusted to 1esp011d to weaker curr ents
have moved to their extreme position, thereby
breaking the circuits through their contact-
stops 7 and levors [, but elo&m ¢ the shunt be-
tween stops n’ and levers I, but as it is nec-
essary to have the shunt b,_oken 1n this case
in order to have S*in eircuit, relay 6 breaks
1t between stop n and lever /. The current
throughlocal circuit flows from battery b2 wire
( 1, Stop e, leverl and armature-lever o1 relay
R wire 7" to €’ m&nnet of §° battery b wire
e d (0 : sounder % to bﬂl’rery b°. Wh en the
armatures of the relays pass over from one
extreme position to the other, it will be ob-
served that the local circuit is closed for an
instant, but not long enough to produce any
effect wh&tevel upon the levers of sounders.
When transmitters T, T% and T? are closed,
all the batteries are in mremt equaling 110.
This 18 sufficient to move the seventh and last
neutral relay to its extreme position with the
others, closing circuit through all the sound-

T'he loeal
carrent flows from battery 0’ wn*e ¢ 1, stop o,
armature-lever of relay 7. wire J: ¢ §F bmfe] y
O wire e d”" d’ S, batter y 0%, wire d]‘ ¢ N,
mld refurn to bmten b’.
broken between stop n and lever [” of relay G
allows sounder S* to respond. _

It will be understood that if transmitter 1%

beoperated areversal of the different strengths

will always actuate the polarized relay :;md
sounder St

By the above it will be also noticed that
there are sixteen electrical conditions of the
line corresponding with the sixteen possible
positions of keys at transmitting-station.

It is obvious from the arrang ement of the
apparatus, asshown in the anne\ed drawings,
that four separate messages may be 51111111‘&1-
neously transmitted over a single wire in the
same direction, and in order Lha’[ cight mes-
sages may sunultaneous]y pass over a single
wire 1b1s only necessary to have aset of 131*&11&
mitting and receiving instruments at each end
of Lhe line 1)1'01)01‘13? constructed in any v well-
known manner for simultaneous transmission

in opposite directions, or the entire mlmbel{

of transmitters at a station may be used si-

multaneously to transmit to another station
a single message in aceordance with the plan
desembed in a for mer appheﬂttmn for Letters

The shunt bemﬂ_
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Patent in an improvement in telegraphy, Se-

rial No. 255,695, filed November 21,1887. On
this plan two messages may be transmitted
at the same time—one in each direction—and
two operators are enabled to perform the work
of eight in the same length of time.

Fig. 2 of the drawings shows a modification
of the hereinbefore-described arrangement,
whereby a greater difference in strength sent
to line i derived, giving more margin for the
adjustment of relays at receiving-station, and
the relays are simplified, having but one con-

tact-lever /,which allows the armature to move

more freely. 1In this case there should be two
magnets to each sounder governed by the neu-
tralrelays, or the magnets have double helices,
as shown in drawings. This is done in order
to properly select the sounders or registers,
as the case may be, for there is no shunt-wire
In this plan to cut out sounder 2, as will be
observed, and the loecal circuits are somewhat
different from those shown. in Fig. 1 of the
drawings.” The prinecipal difference in the
transmitting apparatus is that there is what
might be called a “ fragment ” of the line-wire
which contains a battery, and is included in
the circuit only whenever the first and second
transmitters, first and thivd, or first, second,

and third transmitters are closed together.

T'his fragment of line-wire is connected by
means of a second contact-spring on each sin-
gle transmitter and contact-point, as shownr.

In the transmitting apparatus the strength
of each section of main battery is marked in
the drawings—to wit, one of twenty, two of
forty,oneeighty, and anotherone hundred and
twenty. The different strengths sent to line
are also marked near the relays which they

- govern and the number of the transmitter or

40

45

R0

55

~armature-lever moving to its contact-lever !

transmitters that send it, and the sounders
are numbered to correspond with the trans-
mitters and respond only when their corre-
sponding transmitter is depressed at the dis-
tant statiomn. | |

The routes of local currents in this plan are
when sixty cells are in cireuit through main-
line relay 1 responds as in the other plan, the
p
but no farther on account of the retractile
spring of lever /. The current flows from lo-
cal battery ', lever/, armature-lever of relay,
to lower section of helices of sounder 8’ to
battery. Therelaysrespondinthe same man-
ner as those in the other receiving apparatus,
with the exception that in Iig. 2 of the draw-
ings there is no shunt and the contact-levers
I" are omitted, and whenever any of thefirst five
neutral relays respond without the two others,

-6 and 7, the local currents flow through the

6o

lower sections of helices of sounder, and when
either of the last relays, 7 and 8, respond the

current flows through the upper section of
helices of sounders from either or both hat-
teries 0° and 0% When 6 moves to close its

cireuit, battery 0° only isin eirvcuit, and when
relay 7 closes its circuit both 4% and 6% are in
cireuit.

The description of the operation of the po-
larized relay in the first-described plan ap-

plies also to the modified arrangement.

What I elaim as my invention is—
1. The combination at one station of the
telegraph-line with its weak battery in con-

70

stant circuit of four transmitters, four bat-

teries of different strengths, each of the lat-
ter being controlled separately by one of said
transmitters, and eight relays at another sta-
tion controlling four registers or sounders,
substantially as specified.

2. T'he combination at one station of three
single-current transmitters, several batteries
of different strengths, each of the latter be-
1ng controlled separately by one of said trans-
mitters,andsevenrelaysatanotherstation con-
trolling three sounders or registers, as set forth.

€3

of seven relays adapted to be operated by
currents of different strengths sent from
another station through a single line-wive,
the levers /, and contact-stops 7, controlling

three sounders, and a polarized relay con-:
trolling a separate sounder, substantially as

specified.

4. In a system of multiplex telegraphy hav-

ing a single line-wire, the combination at the
receiving-station of seven relays differently

adjusted and actuated by currents of differ-
ent strengths, their contact-levers I, stops 7,

contact-levers I, stops n and »/, and their re-
spective local circuits, batteries, and sound-
ers, substantially as specified. |

5. In a system of multiplex telegraphy hav-
ing a single line-wire, the combination at the .
receiving end of seven relays differently ad--

Justed and actuated by currents of different

strengths sent from a distant station, their

contact-levers /, stops 7, contact-levers ¥, stops
n andn’, thelr respective batteries and sound-

ers, and the polarized relay controlling a sepa-

rate sounder or register by a separate local
circult, substantially as specified. '

0. The combination of three single trans-
mitters at one station, a portion of main line
contalning on its circuit a section of a bat-
tery that forms part of the main line only
when two or more of said transmitters are
closed simultaneously, the batteries of differ-
ent strengths, and the neutral relays control-
ling the sounders at the receiving-station,
substantially as set.forth. o

7. In a multiplex telegraph, a single main
line in combination with a series of batteries

of different strengths at the transmitting end
of the line, a series of transmitting-keys cor-

responding to said batteries and each of
which is adapted to eouple its battery in the
line-cireunit, a series of sounders or registers

‘at the receiving end of the line correspond-

ing to said transmitters, a series of relays in
circuit with the main line and correspondin o
in number to the possible combinations of
the transmitting-keys, springs to hold the

5. The combination at a receiving-station

80
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armatures of the relays back and correspond-

| ing in strength to the strength of the possi-
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ble combinations of the batteries, local bat-
teries for the sounders or registers, and local
circuits for said sounders or registers con-
trolled by said relays, whereby the proper
sounders or registers W]ll respond for given
keys.

8. In a multiplex telegraph, the combina-
tion of a main line, a line-battery of low ten-
gsion always in line, a series of batteries of
different strengths at the transmitting end of

 the line, a series of continuity-preserving sin-

I5

20

30

35

40

45

50

S

6o

05

ole-current transmitters or keys correspond-
ing to the said last-mentioned batteries and
adapted to put one or more of said batteries
to line, according as to the number of said
transmitters or keys put into action at one
time, a continuity - preserving double trans-
mitter or key, also at said transmitting end ot
the Jine and adapted to reverse the current
in the line, a series of sounders or registers at
the receiving end of the line and correspond-
ing in numbers to the transmitters or keys, a
series of relays arranged in the main-line cir-
cuit and corresponding in numbers to the
possible combinations of the continuity-pre-

serving single-current transmitters and adapt- -

ed to respond to currents of differentstrengths
but greater strength than the current thh
ﬂlways traverses the main line from the low-
tension battery, a polarized relay in series
with the relays above mentioned and adapted
to respond to the reversals of the low-tension
current which normally traverses the main
line and which is controlled by the continuity-
preserving double transmitter, and a series ol
local circuits between said sounders or regis-
ters and all of the relays and controlled by

said relays, whereby the sounder or register

corresponding to each transmitter or key shall
sound or register upon the operation ol said
transmitter and irrespective of the operations
of the other transmitters.

9. In a multiplex telegraph, the main line,

over which a current is normally flowing and

which current is varied in strength and PO-
larity,in combination with suitable receiving-
instruments at the receiving end and the fol-
lowing transmitting-instruments at the trans-
mitting end, to wit: three continuity-preserv-
ing single-current transmitters,three batteries

of different strengths,each of which is adapted

to be put into the line-circuit by its corre-
sponding transmitter, a continuity-preserving
double transmitter for reversing the current
passing to line, and a line- battery of less
strength than the other batteries always in
circuit with the line and controlled as to 11s
polarity by the double transmitter.

10. In a multiplex telegraph, the main line,
over which a current 18 normally flowing and
which current 1s varied 1n strength and po-

larity, in combination with suitable veceiving-
instruments at the receiving end and the fol-

lowing transmitting-instruments at the trans-

mitting end, to wit: three continuity-preserv-

ing single-current transmitters, three batter-
jes of different strengths, each of which 1s

| to be operated by currents of

306,734

adapted to be put into the line-circuit by its
corresponding transmitter, a continuity-pre-

serving double transmitter for reversing the

current passing to line, and a line-battery of
less strength than the other batteries always
in circuit with the line and controlled as to
its polarity by the double transmitter, and a
fifth battery equal to, or substantially equal
to, the strength of the weakest battery con-
trolled by the single transmitters and adapted
to be put into line-circuit only when the sin-
ole transmitters controlling the weakest and
one or more of the stronger batteries are si-
multaneously closed to cause the variations
in strength of the current flowing in the line
to vary uniformly.

11. In a multiplex telegraph, the main line,
over which a current is mnormally flowing,
and transmitting-instruments at the transmit-
ting end of the ]1116, consisting of three sin-

01{, (.,m*lent transmitters and three batteries

of differing strength, each battery adapted to
be put into line-circuit by its corresponding
transmitter for varying the strength of the
current in the line in a predetermined man-
ner, in combination with a series of sounders
or 16010,101'% at the receiving end of the line, a

series of relays, also at b&l(l end of the linein

the line-circuit and equal in number to the
possible combinations of the sounders orreg-
isters and adapted to respond to currents of
different strengths, local batteries, and con-
necting local cireuits Iincluding said sounders
or registers and batteries and controlled by
the l‘Llasm

12, In a multiplex telegraph, the main line,
over which a current 1s 1101‘111ally flowing, and
transmitting-instruments at the transmitting
end of the line, consisting of threesingle-cur-
rent transmitters and three batteries of dif-
fering strength, each battery adapted to be
put into line-circuit by its- corresponding
transmitter for varying the strength of the
current in the line in a predetermined man-
ner, and a double-current transmitter for re-
versing the current 1in the line when desired,
in combination with a series of sounders or

registers at the receiving end ot the line, a

series of relays, also at said end of the linein
the line-circuit and equal 1 number to the
possible combinations of the sounders or reg-
isters and adapted to respond to currvents of

different strengths, local batteries, and con-

necting local cireuits ineluding said sounders
or registers and batteries and controlled by
the relays, a polarized relay in circuit with
the above-mentioned relays and line, a sounder
or register for said polarized relay, a local
battery, and a local circuit including said
sounder or register and battery and controlled
by said 1}01311/@(1 relay.

15. The combination at the receiving-sta-
tion of the line-circuit conveying eurrents of
different strengths with seven relays adapted
different
strengths sent from another station through
the line, three sounders or registers having
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(ouble windings, local batteries, seven local |

circuits including said batteries and sounders
or registers and respectively controlled by
sald seven relays, levers ! of said relays
adapted to offer different resistances to move-
ment, and stops 4, connecting, respectively,
with one end of the local circuits, the other

cends of which cireuits connecting with the

relay-armature, whereby said seven relays
control the three sounders or registers for
seven variations in the line-current.

In testimony whereof I have hercunto signed
my name, in the presence of two witnesses, at
Syracuse, in the county of Onondaga, in the
State of New York, this 19th day of Decem- I5
ber, 1887,

MARK W. DEWEY. [L.s.]
Witnesses:

HOWARD P’. DENISON,
C. L. BENDIXON.
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