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1o all wkom 1t may concern:

Be it known that I, DAvVID R. DOWNER, &
citizen of the United States residing at Eliz-
abeth, in the county of Umen and State of

5 New Jersey have invented certain new and
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useful Improvements in Duplex and Quadra-
plex Telegraphs, of which the following is a
specification.

My invention consists in a method of and ap-
paratus for combining a branch or auxiliary
line with the tr anemlttln o and receiving appa-
ratus at the ferminal etatlon of a duplex or
quadruplex telegraph, whereby the operator
at an auxiliary St‘l'DlOll may transmit or receive
communications over a single branch wire, and
directly through the duplex or quadruplex cir-
cult, without the necessity of retransmission at
the terminal station, and in providing means
whereby the branch lme may be disconnected

from the apparatus at the terminal station of

the duplex or quadruplex line when required.
The accompanying drawing is adiagram rep-
resenting the apparatus at one termmal sta-

. tlon of a quadruplex line and the combination
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of a branch line and of the apparatus at a
branch station therewith in accordance with
the principles of my invention. |

In the drawing I have shown the ordinary
arrangement of apparatus for working quad-

ruplex at one terminal station of a main line,

the circnit- cennectmns being sh(m n in dotted

lines.

L represents the main line; M, the non-po-
larized differential receiving - mstrument P,
thepolarized differentialreceiving- mstrument
T/, the pole-changing tran smltter 1%, the sin-
gle current trensmltter ; B and e, the greater
and the lesser sections, respectively, “of the
main battery; R, the rheostat in the artificial
line;y O, the condense1 connected with the
same and G the ground-connection. K’ and
K? are the transmitting-keys, which respect-
ively operate the trensmittere T/ and T2, All
the parts thus far referred to are well known

and 1n ecommon use, and by themselves consti- |

tute no part of my invention, which relates
solely to the combination therewith of appa-

‘ratus and .circutts by means of whieh an op-

erator at an auxiliary station upon a branch
line is enabled to work directly without man-

|

plex circuit.

ual retransmission over the duplex or quadru-
I-haverepresented such a branch
line as connected with one transmitting-instru-
ment, T/, and one receiving-instrument, P, of
a quedruplex apparatus, which of themselves
constitute a duplex eppalatus only but it is
to be understood that another branch line
might be attached in the same manner to the
second transmitter, T% and a second receiver,

M, of the qu&dmple‘c without any modifica-

tion other than a mere duplication of the ap-
paratus.

Inthedrawingthe polarized receiv Ing-instru-
ment P is represented as opening and closing
the circuit of alocal battery,f,through an elec-
fro-magnet,s. Intheordinaryarrangementthe
armature-lever S of the electro-magnet s is em-
ployed simply to produce sounds, the apparatus
constituting,infact,an ordinary Morse sounder.
Without in the least interfering with its useful-
ness for this purpose, I have placed upon the
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sald lever an insulated spring, ¢, which normal-

ly rests against a stop, r, formed upon the end
of the lever. When the electro-magnet s at-

tracts its armature the spring ¢ is brought

against the fixed stop », making electrical con-
tact therewith and at the same time breaking
the normally existing contact with the stop 7.
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Tlhiis portion of the apparatus as thus arranged |

performs the doyble office of a receiving- souud
er for the terminal station and a transmitter,
whereby the signals are automatically 1epeet
ed into the branch line, as will be hereinafter
shown. The battery of the branch line is di-
vided into two sections, B and b, the latter,
which 1s the smaller section, may be composed
of two or three cells, the number required be-
ing no greater than that ordinarily used for
the local battery for operating the transmitter.
The number of cells required for the larger sec-
tion, B, will depend upon the length or resist-
&nce of the branch line of which lt constitutes
the main battery. -

W is a switch, by means of which the branch
line may conveniently be placed in connection
with the apparatus or disconnected therefrom
at the will of the operator at the terminal du-
plex station, as hereinafter explained.

- The appmetus at the auxiliary or branch
station consists of an electro-magnet, m, which
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" station at the distant end of the main line L
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may constitute a portion of a receiving-instru-
ment of any suitable character. [ is the trans-
mitting - key, and ¢ is the ground - connection.
[ is the branch line extending from the termi-
nal station of the duplex or quadruplex line to
the branch or auxiliary station. This may be
of any required length. When the hand-switch

‘W is placed upon the contact-point o, as shown

in the figure, the apparatus is 1n reddiness for
nse. In thiscase the cirenit of the branch line
may be traced as follows: I‘rom the ground at
G by the wire 1, battery-section b, and wire 2
to electro-magnet ¢ of transmitter T/, thence by
wire 3. through key K/, and by wire 4 to switch
W, thence b3 contact-point # and wire 5 to con-
tact- -spring q. The spring ¢ will, theretfore, be
in permanent connection with the battery B b.

It will be understood from the foregoing de-
seription that when a communication 18 to be
sent directly to the branch station from the

the operator at the latter point has only to
transmit the same by means of his double-cur-
rent transmitter. The signals so sent will be
received upon the pohrued relay I?7 and re-
peated through the local circunit upon the elec-
tro-magnet s. The armature - lever S of this
e‘lectro-magnet- acts, 1n turn, as a key, and re-
transmits the signals 1uto the branch line L. by
bringing the spring ¢ into contact with the stop
n each tlme that a signal is sent. The signals

are received by the operator at the branch sta-
tion and read tfrom higinstrnment in the usual |

manner.,

In order to prevent the breaking and closing
of the circuit of the branch line f1 om actuating
the transmitter 1TV, which would have the effect
of retransmitfing the received signals to the
distant station, a conductor consisting of a
wire, 6, 1s connected with the resting contact-
stop » upon the lever 5 of the br anch-line
transmitter, which conductorextendstoa point
within the branch-line batter y, or intermediate
between its poles, it being preferably attached
at the same point as the Wueleadmn Irom the
contact-point v of the switeh W. Thus when-
ever the electro-magnet s of the branch-line
transmitter releases 1its armature, and thus
breaks the circuit of the branch line [, the cou-
tact-spring ¢ at the same instant touches its
resting contact » and closes the cireuit of the
battery-section b through the wires 2, 3, 4, 5,
and 6, including the actuating electro-magnet
of the transmitter 1V, and thus keeps the main-
line transmitter closed whenever the branch-
line transmitter is open, by which means the
unnecessary repetifion of the signals over the
main line in the opposite direction 1s pre-
vented. |

- When a communication 1s to besent directly
from the branch station to the distant station
upon the line L, the operator at the distant sta-
tion first closes the key of the pole-changing
transmitter to his own instrument, which, in
turn, closes the local circuitb of tht, local bat-

tery f by means of the polarized relay I?, and | nected with said workmn contact, a conductor’

-the stop 7.

-means of the armature

| thus causes the electro-magnet s 1o attractits

armature S. This brings the contact-spring ¢
into contact with the stop n, at the same time
breaking its previously-existing contact with
This will cause a continuous cuv-
rent from the battery B btotraverse the branch
line and instrument. If, now, the operator at
the branch station tr ELIISLDItS .:;b communication
by manipulating his key %, his Slgnals will pass
over the line [, wire 5, switch W, wires 4 and
3, and thmmh the elebtra mfw*net t’. The lat-
ter electro- mannet operates the transmitter T”
as usual, and thus repeats the signals from the
key &k over the line Ii to the dlstzmt station.
Whenever it is desired to disconnect the
branch line from the apparatus it is only nec-
essary for the operator at the terminal main
station to turn the hand-switch YV from the
contact « to the contact y. This places the
key X’ and the electro-magnet ' of the doubie-
current transmitter T/ in a local circuit con-
sisting of wires 2, 3, and 4, and including only
the smaller sectlon b of the battery, the larger
section, B, being thlown out of circuit..

\Vheu the opu‘ator at the branch station is
transmitting to the distant station over the
line Li the latter may interrupt him at any time
by using his pole-changing key, which will in-
stantly breah. the circuit of the branch 111]6 by
lever S.

It is obviouns that any required number of
stations may be placed upon the branch line [,
each being provided with a key, &, and a re-
ceiving mc:trument m ; and 1t the line is of
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Suﬂlueut length to render it necessary or de-

sirable, a main battery may be placed atifs re-
mote terminal, g.

I claim as my invention—

1. In a duplex or quadruplex telegraph, the
combination, substantially as hereinbefore set
forth, of a main-line transmitter, an electro-
magnet for actnating said transmitter, a main-
line receiving-instrument, a branch-line trans-
mitter actnated by said receiving-instrument,
and a braneh line which includes within its
circuit the electro-magnet that actuates the
main-line transmitter and also ithe circuit con-
trolling attachments of the branch-line trans-
mlttu‘

2. In a daplex or quadruplex teleo"raph the
combnﬂtlﬂu, substantially as hereinbefore set
forth, of a main-line transmitter, an electro-
magnetforactuating said transmitter, a branch
line, including said electro-magnet in 1its cir-
cuit, a battery connected with said branchline,
having one of its poles to earth, a key, and a
hand-switch connected with said key for dis-
connecting the latter from the branch line and
connecmnw it with a loecal bmnch including a
section of the battery.

3. In a duplex or quadruplex telegraph, the
combination, substantially as hereinbefore set

forth, of a branch-line transmitter provided

with a contact-spring playing between & rest-
ing and a working contact, a branch line con-
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extending fromsaid contact-springto abranch- | In testimony whereof I have hereunto sub-
line battery, a main-line transmitter actuated | scribed my name this 29th day of April, A.D.
by an electro-magnet included in the circuit of | 1881,

sald conductor, and a conductor extending. . DAVID R. DOWNER.
5 from the resting contact on the branch-line | Witnesses:

transmitter to an intermediate point between JOHN J. TRACY,
~ the terminals of said battery. | -~ MiLLER C. EARL.
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