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70 all whom it ALY COTLCEFTL.

- Be it known that I, CLARENCE L. II TALY,
a citizen of the United States, residing in:
Brooklyn, in the county of Kings and State-
of New York, have invented certain new and
useful Improvements in Quadruplex Teleg-
raphy, of which the following is a spemhc&-

tion.

simultaneously transmitted over the same
line-wire. This system comprises, as is well
known, two transmitters at each end of the
line, one of which effects the transmission of
its signal by increasing and decreasing the
current conveved to the line, while the sec-
ond or pole-changing transmitter operates by

reversing the polamty of the current.

My 111ve111;10n has reference more pat-tleu—
larly to the construction and operation of
these two transmitters, whereby current hav- |

ing nearly the same potential as the sources
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of electrical supply may be transmitted di- :

rectly to-the line without loss arising from |
intermediate artificial resistances, fmd to. a
series of repeating-relays, which are used in |
connection with the neutral relay at the re-

‘ceiving-station to guard against any, mutila-

tions of the qwnal% by the shﬂht falling off of
the neutral 181&}?’ dmmfr the revcrqals of the
current.

My invention is 111[151:1 ated in the. aecompa-_

nying drawings, wherein—
Figure 1 is a dmo‘r ammatical view ShOWIBO‘
the supplv leads, the current-changing trans-

mitter, and l‘eSIS’[:‘:LIlGG, and Kig. 2 is a “similar |
view 1n which the pole- chanﬂ‘mﬂ* transmitter

and repeating-relays are .1ep1‘esented.:_
- Thesuccesstul operation of a telegraph-line

quadruplex necessitates the use of a high-po-
-tential current to work the second or neutral

1'ulay, and In wet weather, when the leakage
1s consider Lblb, the eurreut must be corre-
spondingly increased to allow for the loss due
to leakage.
any desired increase of current should be
sent to the line by the transmitters without
any sparking or burning at the contacts.

Heretofore it has been proposed in key sys-

tems for dynamo quadruplex telegraphy to

ll.:W@ & L:]Jl"ﬂe resistance per manently in cir- | euit. "When the leverisin the position ShOWI]

My invention relates to the quadruplex sys-
tem of telegraphy in which four distinet com-
munications—twoin either direction—may be

mltter

K2
cured two contact-springs C and M, thespring
C being upon the upperside of the lever and
insulated therefrom in any suitable manner,
‘and the spring M being upon the opposite
‘side of the lever and in electrical connection
‘therewith. These contacts C
‘brought alternately into engagement, respect-

verse. |

It 1s, farthermore, necessary that

' b

| euit between the dyna,mo and the transmit-

ters in order to prevent sparking. 'This per-
manent resistance proves a great detriment
to the successful working Of the system by

55

reducing the actual eleetro motive force to

the joint lines to the percentage that this ar-
tificial resistance bears to the joint resistance

of the line and artificial line, so that in wet
weather and on low- 1‘6%115[&1106 circuits the
percentage of the loss is so great as to pre-
vent the operation of the seeond side. . -
My means for preventing sparking at the
contacts when passing from a lower to a higher
potentlal or the reverse, consists in euttmu

'60

1n auntomatically upou the initial movement E
of the transmitter, a resistance which reduces

the current short-#circuited at the contacts,

and then in immediately cuatting out again

the limit of its throw.
able to put to the joint lines a gradual poten-
tial, which pre Vents bad mdu(,tlon: on pm*&llel

- wires.

T, Fig. 1, is the (31.11*1‘*en1;'--ch::u:1gmg tr'&ns—-
ing lever A, actuated in one direction by
‘spring a and controlled by local sending-key
Upon one end of this lever there are se-

and

wel} , with the fixed termnmls D and N by the
‘movement of the lever, and as these termi-
na,ls are connected, as mdwated by leads or

mains with sources of 6160131"1(31t} of varying
potentlal it is-apparent that at each vibra-

Tt consists of the customary vibrat-

M are

. 70
the resistance when the transmitter reaches -
In thisway,also, I am
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tion of the lever the. current passing to the -

hne-mre 1 will be changed from one of higher

to one of relatively lower potential or tim re-

and msulated therefrom, and M’ being upon
the upper side and being in electrical connec-
tion with the lever, thomh the two ends of
the lever are neees&amly msul&ted from each
other, as shown, in order to avoid a short cir-

Upon the opposite end of the lever A
there are two similar spring-contacts C’ and
M’, C’ being on the under side of the lever
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contact C’ engages the fixed terminal D’ and | D D’ and rest upon contacts J J”’.

1s connected with a source of low positive po-
tential, and when the lever vibratesto its sec-
ond position the contact M’ will engage the
terminal N’, which is connected to a source of
higher positive potential. |

At the lower left-hand portion of Fig. 1

-there are shown a number of leads connect-

Ing with the negative poles of suitable sources
ot electricity of varying potential, of which
the one of least potential is connected to ter-

~minal D through a. fuse F, the small safety

‘the resistance and insulation of the line for

resistance z, and standard E, and the others

may be connected to terminal N at will
through the resistance L', according to the
different strengths of eurrént demanded by

the proper working of the neuntral relay. The
contact J upon lever A. against which the
spring C rests -except when it is engaged by
terminal D, is also connected with the high
potential source through an additional re-
sistance L, as shown. DBoth resistances L and
1" are made adjustable. That of L may be
varied when a change is made in the high po-

~tential pressure, so that the current short-cir-

cuited remains practically the same, and that

~of " is made from three to five per cent. of

35

the joint resistance of the line and artificial
line,which consequently gives the correspond-
ing per cent. drop in the initial high poten-
tial supplied to the joint lines. |
At the lower right-hand portion of Fig. 1
there is shown a corresponding number of
mains from the positive poles of sourcesof elec-
tricity similarly varying in potential, that of
lowest potential being connected to terminal
E” and the others to terminals N’ and J’ at will.

- Safety fuses and resistances x L L are pro-

40

- cisely as before described.

vided and arranged in these connections pre-
The conductors
1 and 2, from the current-changing transmit-
ter, Kig. 1, pass through safety-fuses O O’ and
lead to the pole-changing transmitter T?, Fig.
2, whence a plug or minus current is trans-
mitted to the line, according to the position
of the said last-named transmitter.

The operation of the current-changing

transmitter will now be deseribed. When the

lever A is in the position illustrated with the

kkey K*open, the springs C C’ are engaged by

- terminals D D’, and held away from contacts

55
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J J’. If now the transmitter IV be in one po-
sition, a negative current of low potential will
be transmitted to the line from the main
marked 75 through fuse F, small saféty-re-
sistance «, standard E, terminal D, spring C,
and conductor 1, and if the transmitter 1’ be

“ moved to its second position the main 75, at
the right hand of the figures, will supply the

line with a similar positive current, which
wil pass through fuse F, resistance a, con-
tact D’, spring C’, and conductor 2. Should
the key IC* be closed the lever A is attracted
and shifts so that the springs M and M’ en-
gage terminals N and N’, respectively, and

the springs C C’ pass away from the contacts |

418,284

The line-
circuit would now be comnlete from the source
of higher potential. The negative current
would flow from the main marked 300 through

the safety -fuse, resistance I, terminal N,

spring M, contact J, spring C,-and conductor
1, and the positive current from the main 300
through the fuse, resistance I/, terminal N,
contact J’, spring C’, and conductor 2. |
To avold the sparking which is liable to
occur at the contacts when changing from
the higher to the lower potential and vice
versa, I have provided the supplemental re-
sistance L, which is placed between lever A
and resistance L/, as shown, and it will be
seen that this resistance is momentarily cut
into circuit upon the initial movement of
lever A, and shunted out again upon the com-
pletion of the said movement, for the spring-
confacts C and M are arranged so that C con-

70
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tacts with J before M does with N; and it

will be seen that at the instant when the cir-
cuit is changed from the lower to the higher
potential the current from the latter source
has to pass through the combined resistances
Land L’; but that upon the completion of
the movement of A a path is completed
through N and M, shunting resistance L and
leaving L alone in circuit. = -

The arrangement of that resistance L, to
gether with the means for cutting it into and
out of circuit, constitutes one of the leading
features of my invention, and is of great prac-
tical importance. Onthe one hand sparking
ot the contacts D and J is prevented, and on

| the other hand no useless dead-resistance i

permanently included in the line - circuit,

thereby enabling the use of lower potential

currents than have been hitherto proposed.

Moreover, as I believe this feature is a novel
‘one, I do notintend to be limited to the exact
arrangement shown, but include such other
‘means for arriving at thesame result as come.

fairly within the scope of my invention.
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Referring now to Fig. 2, it will be seen that -

‘my inveution also comprises improvements

In the construction of the pole-chan ging trans-
mitter and in a series of repeating-relays

which are interposed between the neutral re-

lay and the sounder. The conductors 1 2,

‘which transmit the plus and minus currents,

respectively, from the transmitter T to the
pole-changer 17, lead to adjustable contacts
v v’y between which the line-points are lim-
ited. These contacts permit of close and
positive adjustment, so that the interruption

115
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of the currentthereat upon theshifting of the -

transmitter T may be for the smallest frac-
tion of time possible, as the falling off and
reduction in the working margin of the neu-
tral relay depends greatly upon the time of
no current. In this close adjustment I am
greatly aided by being able to use a- much
lower high potential than heretofore between
these points, as I lose by virtue of the ar-

rangement of resistance L only a small per

cent. of the initial pressure to the line, and

125
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initial pressure

resistance constantly in circuit as heretofore

A low potential between these points
allows me to put to the joint lines a heavy
current when necessary, with a short break
and much less liability to arc and short-cir-

cuit. On the pole-changerbase I have placed
the batancing and s ﬂfety switch W. When
the key K’ is open, the armature and line

".'(301111@0131011% rest upon the back contact .

L5

20

20

~where it divides between the main line .fmd |
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1t will therefore be seen that by moving the

switch W to the left the incoming llne ~GOT1~

nections will be put to ground to allow a bal-

ance to be made at the distant station. By
moving W to the right the negative current
is sent to line, and b} placing it in an inter-
mediate 1)051131011 between the two the bat-

tery-current is removed from contact-point .
This arrangement of the switeh W and the

transmitter doesaway with the extra switches

for this purpose, and furnishes a convenient |

and compact construction.
Safety-fuses O O’ are inserted in the wires

1 and 2, between the two tr &nsmnter,s to pre- |

vent the burning of the contacts sllould an
accidental short- eucmt ocenr at the eontﬂet—
points of transmitter 1. o

The current is sent to Lhe Joml lines th Y,

artificial line. IHere are located the two dif-
ferentially-wound relays R and R’, R being

the neutral relay depending for oper Lt.lon'

upon the increase and deer ease mn the cur-

-rent.

T'o prevent the falling off of the &1‘111&1?1116

of the neutral relay durmu the reversals of |
the current and the eonsequem mutilations
of the signals, induction-coils, condensers,

and extra mag nets have been used, and also
a back eontctet repeating-relay is well known

In connection with the neutral relay, closing.

on 1ts back contact a repeater which oper-
ates the recewmmsounder

- duection-coils in the line and of condensers re-

_50

quiring an artificial resistance of several hun-
dred ohms is, however, objectionable, and I
have pro ovided as a. means of avoiding the
difficulties above presented a series of re-

- peating-relays between the neutml relay and

55

- engagement with its back stop %
second repeater, closed by the armature of
RR’ when upon its front stop t’, and this sec-
ond repeater closes the circuit of the work-

6o
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sounder, each of which is operated serially
by the preeedmn .

- RR' is a repeater whose circuit is closed
by the armature of the neutral relay when in
RR*is a

ing-sounder S on its upstroke. By placing

thls additional repeater RR’in the local com-
bination and closing the next repeater on its
front stop, I double the time movement nec-

essary to cause any mutilations of the re-

celved signals, for if the neutral relay falls
off slightly and partially closes the local cir-

The use of in-

employed and the

in' regular work I obtain as much current | cuit of the first repeater it will not mﬂuenee
to ‘rhe line with one-hundred and eighty volts
as I would with three hun-
dred volts with six hundred ohms artificial

the sounder unless the first repeater be closed |
long enough to close the second repeater, and
this long enaun'h to. Interrupt the sounder-

circuit. Thé ﬁlst repeating-relay contacts

can be made close or farther apart to meet

the conditions of the circuit. In praectical
work this arrangement has been found to

greatly inerease the working-margin of the

second side.

‘Having deseribed my invention, T claim—

1. In qu&dluplex telegraphy, ‘rhe combi-
nation of the current-changing transmitter

‘and sources of varying electrical potential

with which said transmitter is brought into
circutt for i Increasing and deer easing the line-

current with an artlﬁcml l‘e‘SIStcLHGE‘ auto-
matically cut into eireuit by the initial move-

ment of the transmitter;a shunt around said

| resistance and a contact-maker completing

the circuit of said shunt by the final move-
ment of the transmitter and thereby cutting
out said resistance, as set forth. |

2. In quadr uplex telegraphy, the combina-
tion of the current-changing transmitter, the

70
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terminals, and sources of varying electrical

potential connected thereto, with which said
transmitier is brought into (311"(3L11t for increas-

ing and decreasing the Iine-current with the

artificlal 1‘6815&11106 between the source of

higher potential and the transmitter for pre-
Ventmﬂ sparking at the contacts, and a con-
ta(,t-mcbker automatically cutting ‘out said re-

sistance upon the final movemem of the trans-

mitter when shifting from the lower to the

higher potential, Whereby nearly the entire

initial pressure of the source of c:upply" may

- I03
. In a system of quadruplex telegraphy,

the combination of the current- changmﬂ‘__

be put upon the line-circuit. .

transmitter, the terminals, and the sources of
varying electl ical potentml connected thereto,
with WhIGh said tlansmltter 1s brought mto

circuit alternately for increasing and deereas—-

ing the line-current with the l*esmtanc:e, and

a contcwt—ma,ker operated by the transmitter

and cutting said resistance into eircuit mo-
mentarily Whﬂe the transmitter is shifting
from one source of potential to another

-whereby induetion on pamllel wires is avmd-

ed, as set forth.

. 1 In a key system. for quadruplet tele gra-
phy, the combination of the current—ehanﬂ*—”
ing transmitter, the terminals and a source
of low electrleal potential connected to one

100
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terminal, with the supply-leads connected, -

1"@5pectwely to sources of varying high elec-

trical potential and each adapted to be placed

I.’25I"

in circuit with the other terminals, with the

adjustable safety-resistance 1./ between the

said last-named terminals and supply-leads,
| whereby the safety-resistance can be adj usted -
the varying high potential

to correspond with

joint 1*esistanc-e of the line
and artificial line.

- 5. In quadruplex telen*mphy, the GOII]bllil&-—. f
tlon Of the current—elmnn'mﬂ ‘transmitter T

130
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for inecreasing and decreasing the current

upon the ]me the terminals in circuit with
sources of eleehlelt3 of relatively high and
low potential, and the resistance L. for pre-
venting sparking when the transmitter shifts

~from one source of potential to another, with
contact-makers operated by the transmitter.
and automatically cutting the said resistance

into and out of circuit, and means for adjust-

ing the said resistance, whereby its amount
may be varied accor dmg to the difference be-
-tween the high and low potentials employed.

6. In a key system for quadruplex telegra-
phy, the combination of the terminals D and-
N, 1n circuit with sources of electricity of rela-
tively high and low potential, and the current-
- changing transmitter T, with the resistance
L, connected to the transmitter, and the con- .
tact-makers C and M, whereby the initial -
movement of the transmitter cuts the resist- -
ance into circeuit, and the further movement
of the transmitter short-circuits the resist- .
ance by the contact of M with terminal N,

as set forth.

418,284

7. In quadruplex telegraphy, the combina- 25

tion of the neutral relay at the receiving-sta-

tion, the sounder, and the two intermediate
repeating-relays, the first of said relays being

operated by the neutral relay and the second -

repeater being operated by the first and act-
uating the Sounder whereby the mumatlonq
of tne signals are prevented

3. In quadmplex telegraphy, the eombma-
tion of the neutral 1‘61&}7, the repeater R R/,
having its circuit closed on the back stop of

30
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the neutral relay, the second repeater R R?,

having its circuit closed on the front stop of
R R/, and the sounder S actuated by the sec-
ond repeater R R? substantially as set forth.
In witness whereof I have hereunto signed
my name 1n the presence of two SlleCI‘IbII]G‘
witnesses.
CLARENCE L. HEALY.
Witnesses:
WM. A; ROSENBAUM,
THOMAS K. TRENCHARD.
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