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To all whom it may concern:
Be it known that I, JosepH W. LARISH, a

falo, in the county of Erie and State of New
Y01L have’invented certain new and useful
Improvements in Quadruplex Telegraphs, of
which the following is a specification. |

The'invention relates to the class of appa-
ratus employed for receiving signals embody-
ing two telegraphic messages and transmitted
over a single conductor at the same time.

The special object of theinvention is to pro-
vide means for operating tworecelving-instru-
ments by cuarrents {rom a local battery in such
a manner as to preclude the possibility of re-

- peated or false signals being given.

20

- rents,;

25

The invention consists in organizing the re-
ceiving apparatus in substantially the follow-
ing manner: Inthemain-linecircuit there are
two relays—preterably a polar and a neufral
relay—responding to different classes of cur-
Each relay is provided with a receiv-
ing-instrument, both of which are included in
the circuit of a local battery. The local bat-
tery has its circuit-connections at all times

- complete, but the armature-levers of the re-
- lays are organized to variously shunt different

30

portions of the local circult, in which there
are included the coils or portions of the coils
of the receiving-instruments. It is by shunt-

~ing such portions that the receiving-instru-

33

ments are caused torespond. Each instrument

is preferably ‘constructed with two opposing
coils, the one of which is included at all times
in the local circuit, whilethe otherisincluded

- 1n a portion Wthh may be shunted by the ar-
-.mature-lever of the corresponding relay. In

40
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practice it is preferred to employ one polar |

relay and one neutral relay.

- In another application of even date here-
with there is described and shown an organi-
zation of apparatus designed to carry out this
portion of the invention. It 1S well known
that a reversal of the main-line current for
the purpose of operating the polar relay is
liable to cause a false gignal to be made by the
neutral relay. To prevent the occurrence of
such false signals, thereisapplied to the arma-
ture-lever of the neutral relay a second or ad-

ditional electro-magnet, which is included in |

the circuit of the local battery. Nmmfﬂly,
this second electro-magnet isshunted through .
citizen of the United clta,‘res,,, residing in Buf- ' a circult of compamtwely no resistance; bat

when the neutral relay is actuated the shunt 18

opened and the additional magnet is placed in

the armature-lever of the polar relay.
reversal in the direction of the current occurs,
the shunt-ecircenit will remain open until after
the reversal. The additional magnet thus
remains vitalized by reason of the local bat-
tery, and even though the neutral relay-mag-

net should be momentarily demagnetized its
armature-lever will be held forward by the

second electro- -magnet.

In the accompanying drawings, Figure 1 is
a diagram 1llustrating the invention. KFigs. 2
and 3 illustrate modifications.

Referring to the drawings, R’ represents a

OF BUFFALO NEW YORK, ASSIGNOR ’1‘0 THE BALTI-
MORE AND OHIO TELEGRAPH COMPANY OF BALTIMORE, |

55 .
circult by reason of the pressure exerted by -

If a-

60

polar relay, and R*® a neutral relay, both of 70

‘which are included in @ main line, I... The

polar relay 1s provided with two contact-

points, ¢ and ¢/, between which the lever ¢
vibrates. The points ¢ and ¢* are carried upon
pivoted arms O and C% respectively, but are
insulated therefrom as shown. Suitable yield-

ing springs, ¢® and ¢!, hold the arms against
a resting-stop, C, with which they make me-
tallic contact, thereby completing an electrical
connection from onetotheother. Thesprings
¢’ and ¢' are of sufficient strength to withstand
the pressure which the levercexerts when the
line is traversed by a current of the strength
onlyrequired toactuatetherelay R’. A current
of greater strength, such as employed for op-

erating the relay R? will cause the arm C’ or
C* to move away from the stop C, accordingly
as the lever ¢ 1s against the arm ¢ or C- The
neutral relay R’is provided with an armature-

75
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lever, d, which responds only to currents of go

greater strength than required to actuate the
relay R, and it is provided with a back or

‘resting contact-point, d* and a front-contact-
A local battery, o, has one pole |

point, d.
connected by a conductor, 1,with the point ¢/,
and from this point by & eonductor 2, Wlth

95

the armature- lever ¢; thence by conductor 8

to the point ¢*; thence by a conductor, 4, to

the point @ of the relay R; thence by a con- -
ductor, 5, with the lever d of this relay;

100




- both these coils, neutralizes each the effect of

10

g
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- preferably of the character known as a ‘‘re-

25
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~operating the instrument R,
- an additional electro-magnet, T, is applied b0

50

- itisnormallyshunted by means of the conduct-
~ors 8 and'9, respectively, leading from points

53

60
| rent of the strength required to actuate this
relay, then the lever ¢ will press the arm C’

by interrupt the shunt-circuit.

thence by eonductor 6 to the pomt d’, and by 1
conductor 7 with the remaining pole of the

- only by the action of the electro-magnet of the

battery. The receiving- 1nstrument S’ of the
relay R is wound with two coils, s’ and §’, the |
former of which is included in the conductor
1,while the latter is included in the eonductor
2. A current from the battery o, traversing

the other.  When, however, the lever ¢ makes
contact with the point ¢, the ¢oil s®is shunted
through the lever e, and thus the Instrument
S’ responds by reason of the current travers- |
ing the coll s only. A resistance, 7/, is in-
cluded in the conductor 3 for the purpose of
equalizing the resistance of the circuit of the
battery o, and this resistance is placed in cir-
cuit when the coil §* is cat out of circuit, and
vice Versa to compensate for the remsta,nce of
the coil s*. The receiving-instrument S* of
the relay R? is also prefel ably constructed
with two coils, §* and s*. This instrument is

peating-sounder,’’ constructed to reverse the
signals received. The coil s is included in
the conductor 6 and the coil s*in the conduct-
or 7. 'When, therefore, the lever d is__&g&inst |
the stop d% the coil ¢’ is shunted, and the in-
strument is vitalized by the current traversing
the coil s, When, however, the electro-mag-
net R?is vitalized by a cur-rent of -sufficient
strength to actuate the armature-lever d, the
shunt-circuit 18 opened, and the current of the
b&ttery 0 18 forced to traverse both coils s® and
s', and the current traversing the one neutral-
izes the effect of the current traversing the
other. In the conductor 5, leading from the
point d' to the lever d, there is included in the
artificial resistance r?, the function of which

that of the resistance 7’ with reference to the
coil s*&. It will be understood that unless the
batteries be well adjusted there may some-
times be produced a false signal upon the in-
strument S* by reason of the movement of the
armature d when in its forward poswlon upon
a reversal of the current in the main- line for

To obviate this,

2 corresl:)ondmg armature, ¢, -upon the lever d.
This magnet isincluded in the conductor 7; but

in the conducbor 7 upon opposite sides of the |
electro- magnet T to the arms ¢/ and C?, re-

spectively. It will beevident, therefore, that

unless the line be traversed by a current of |
‘sufficient strength to actuate the instrument

R? the shunt-circuit will be complete through
the conductors 8 and -9 and the arms ¢ and
C?; but when the line is traversed by a cur-

or * away from its resting-stop C and there-

will then be held in its forward position, not

| required to operate the re]dy R?,

The lever d |

- relay R’ but also by the magnet T. = If, there- |
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fore, a reversal of the current takes place at
that moment and the relay-magnet be demag-
netized, the shunt-circuit of the magnet T will 70
remain interrupted an instant after the re-
versal takes place, and before this circuit is
completed the magnet R* will be again charged .

by the main-line current, so that no false -
movement will betnade by the armature-lever s

d. As soon as the current of the main line is

interrupted, the shunt-circuit will ‘be com-

pleted and the-electro- magnet T again cub out
of cirecuit.

In Fig, 2 there is shown a modification in 8q

which the electro-magnet T is vitalized by eur-
rents from a separate local battery, o/, instead

of from the battery O. For this purpose the
arm ¢’ is connected by a conductor 10, with:
one pole of the battery o', the other pele of 8s
which is connected by a conductor 11, with
the arm C*® 'The respective poles of the bat-
tery are also connected by the conductors 12°

and 13 through the electro-magnet T. When
the instrument 1s at rest, as shown in the g0

drawings, the battery is shunted around the

electro-magnet T'; but when the polarized re-

lay R’ is vitalized by a current of the strength
then the

shunt-circult of the battery o wﬂl be Opened'gs |

by the pressure of the relay-lever against one.

| or the otherof the arms C’ or C?, thereby caus-

ing the electro-magnet T to be vitalized. __
The operation of the deviceis essentiallythe

same as that described with reference to F1 100

1, although it will be evident that no Lhange
of resistance in the circuit of the battery O will
be occasioned in this organization.

In Fig. 3 still another method of vitalizing

. the ma,gnetT by a local battery is shown. In 105
with reference to the coil ¢ is the same as |

this instance the local battery o® is placed in
a circult which is completed and interrupted

by the movements of a lever, =, of a repeating

sounder, N. The back stop, , 18 connected

with one pole of the battery o? the other pole 110

of which is connected through the magnet T.
with the lever n. The sounder N is 1ncluded*
in the circuit of the local battery o°, the cir-
cuit-connections of which are made and inter-

rupted by the arms C' and C* by the move- 115

ments of the lever of the relay R. Normally,
therefore, the electro- -magnet T'is vitalized, and

‘the armabure lever » is held down; but Wheuﬂ

a strong current traverses the main line L,

then the circuit of the battery o® isinterr u‘pted“ 120
| and the electro-magnet T is vitalized. o

I claim as my invention—
1. Thecombination, substantlally a§ herein- -
before set forth, w1th a main line, a neutral

-and a polar relay, of a local battery two re- 125

ceiving-instruments included iu the circuit of
same, a supplementary magnet-applied to the
armature-lever of the neutral relay and in-
cluded in the circuit-of the loeal battery, and

means for causing the same to be vitalized dur- 130

ing the moment of reversal of the main-line

currents of the strength employed for actuat-

ing the neutral relay. .
2. The combmatmn substantlally as herem- o
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before set forth, with a polar and a neutral |
Telay and means for operating the same, of a

local cirenit, two receiving-instruments, re-
spectively controlled by said relays and in-
cluded 1n said local circuif, an independent
magnet applied to the armature-lever of the
neutral relay, and means for causing the same
to be vitalized and demagnetized by the oper-
ation of said polar relay.

3. Thecombination, substantially as herein-
before set forth, with a polar and a neutral
relay, of an electro-magnet applied to the ar-
mature-lever of said neutral relay, a battery
in the circuit of which said electro-magnet is
inciuded, a shunt-circunit around said electro-
magnet, and means for controlling the counec-
tions of said shunt-cirenit by said polar relay.

4, The combination, substantially as herein-

betore set forth, with a polar and a neutral
relay, of a local battery

sald local battery, means for variously shunt-
1ng portions of the circuit of said local battery
through the instrumentality of said relays,
an additional electro-magnet applied to the
armature-lever of the neutral relay and in-
cluded in the circuit of said local battery, a
shunt-eircnit around said electro-magnet, and
means for causing the connections of said
shunt-circuit to be open at the moments of the
reversals of the main-line currents having a
given strength.

5. The combination, substantially as herein-
before set forth, of a main line, a neutral and
a polar relay included in the same, a second
electro-magnet applied to the armature-lever
of sald neutral relay, a local battery, two re-
celving-instruments in the circunit of said local
battery, means for shunting the coils or a por-
tion of the same of either one or both of said
recelving-instruments through the instrumen-
tality of said relays, two yielding confact-arms
applied to the armature-lever of said polar
relay, a resting-contact for the same, circuit-
connections around said second electro-magnet;
through said levers and contact, and means

for moving one or the other of said arms from i

the connections of
which are controlled by said relays, two re-

celving-instruments included in the eircuit of

its contact by the operation of a current of
the strength required to operate said neutral zo
relay.

6. The combination, substantially as herein-.
before set forth, with the main line, the neu-
tral and the polar relays included in the same,
the battery o, having its connections substan- 55
stantially as described, the additional electro-
magnet T, included in the circuit of said bat-
tery, the shunt-circuit around said magnet,
which 18 completed while the neutral relay is
inactive, but is interrupted when the neutral 6o
relay 18 operated, the arms C" and (7, and the
stop C for completing and interrupting said
shunt-connections, all controlled by the polar
relay, substantially as described. .

7. The combination, substantially as herein- 65
before set forth, of a nentral relay and a polar
relay, each having a front and a back contact-
stop, a local battery connected with all of said
stops, two receiving-instruments operated by
currents from said local battery, means for
actuating said recelving-instruments by the
movements of the levers of said relays between
their respective stops, and an electro-magnet
for holding the lever of the neutral relay in a
given position upon the momentary demag- 75
netization of the neutral relay, which electro-

70

‘magnet is Included in the circuit of the local

battery. |

8. The combination, substantially as herein-
before set forth, with a telegraphic main line 8o
and a relay included therein, of a local bat-
tery the connections of which are controlled
by said relay, and a supplementary electro-
magnet applied to the relay armature-lever
and having its coils included in the circuit of 85
sald local battery, a shunt-c¢ireuit around said
electro-magnet, and means for completing and
interrupting the connections of said shunt-
circuit at will, substantially as described.

In testimony whereof I have hereunto sub- go
scribed my name this 29th day of May, A. D.
1885.

| JOSEPH W. LARISH.
Witnesses:

GEo. H. USHER,

SIDNEY H. SMITH.
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