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To all whom it may concerr:
Be it known that I, CHARLES SELDEN,  citi-
zen of the United States, residing in the city
-of Baltimore and State of Maryland, have in-
5 vented certain new and useful Improvements
1 Telegraphy, of which the following 1s a
specification.

My invention relates to simultaneous teleg-

raphy and telephony, and bas for its object t()
1o improve the construction and arrangement of

telegraphic and telephonic systems, whereby

they are adapted for the Slmultaneous use of

any of the ordinary systems of telegraphy and

induced-current systems of telegraphy or te-
15 lephony over the sameline-wire.

Heretofore attempts have been made to make
use of the same line-wire for the simultaneous
transmission of various kinds of c¢urrents, and
it has been ascertained that the induced-cur-

20 rent signals may be superposed upon a line-
wire over which Morse signals are being sent
by conneecting the smdlnduced current- s:w‘nal
apparatus to ‘the main line by means of sepa-
rators or inductors in the form of condensers

25 or Inductoriums, which allow the high-tension
currents of the induced-current signals to pass,
but which are opaque to the passage of the
lower-tension, Morse, or other telegraphie sig-
nals. Iiven when this kind of aseparator has

30 been used it bas been found that the making
and breaking of the circuit in producing the
Morse signals would cause such an abrupt
charge and discharge of the line that the ef-
fects thereof would be distinguished in the re-

35 celving apparatus of the induced-current ap-
paratus and the reception of signals therein
would be more or less interfered with. This
objection has been overcome by rendering grad-
ual the emission and extinction of the Morse

10 signal-currents, so that the line would become
charged and discharged gradually, thereby
]essenmg the dlsturbanee% 1n the induced-cur-
rent-signal apparatus.

been suggested for rendering gradual these

15 telegraphlc signals, and one ot the means con-

sists in placing in the main telegraphic line
magnet colls or helices with or without mag-
net - cores.

found effectual in graduating the currents, |

Yarious means have

While such magnets have been’

| theyareimpracticable for various reasons, and 5o

principally for the reason that a largeamount
of resistance isthereby interpolated in the line,
requirlng more hattery-power to transmit sig-
nals over a given length of line, and by the iu-
crease "of battery-power necessary to be em-
ployed the currents were not graduated suffi-
clently, and, furthermore, the magnetic etfects
from the cores increased the difficulties expe-
rienced in multiplex telegraph working by
thus limiting their use to eompm atwely Sholt
circuits or lines.

One of the principal feabure& of my present
ivention relates to snch an arrangement of
the graduators in the line-circuit that the ob-
Jeebmns heretofore encountered are overcome;
and 15 consists in arranging a portion of the
telegraphie circuit in multiple arc and inter-
polating the electro-magnetic or other resist-
ances which act as graduators in the various-
arc circults. Itiswell known that an electrie
carrent passing from a battery over a line or
series of lines arranged 1n multiple are will
divide itself between those are circuits in ac-
cordance with well-known laws, depending
upon the amount of resistance in each circuit.
I make use of this fact and so arrange the nuni-
ber of arc circuits and so distribute the resist-
ance therein that when the current from the
battery reaches the point of juncture of the
various arc circuits the current will be effect-
ually graduated without such a loss of poten-
tial as will interfere with the operation of long
lines, and without the detrimetal magnetic ef-
fects that exist where electro-magnets are em-
ployed in the line direct and not in arc.

Other features of my invention consist in
the various arrangements and construction of
the separator or inductorium, by means of
which the induced-current telegraph or tele-
phone system 18 connected to the main tele- go
oraph-line, while still other features consist in
the details of construction, more particularly
pointed out hereinatter.

Referring now to the accompanying draw-
ings, formiﬂg part of this specification, the g5
various arrangements will be found to be illus-
trated diagr amm&tmally

In Fig. 1A represents the main line of any
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- divisions, though any convenient number may
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ordinary simple or muitiplex telegr a,ph B the |
maln battery, and C the key or other circuit-
controller. The telegraph-receiving apparatus
1s omitted for convenience and clearness.
The main line A is divided at some conven-
1ient point, as D D', into a multiple-arc circuit,
shown in this instance as consisting of three

be used, and in each of the are circnits is in-
terpolated a ecurrent-graduator, E. The gradu-
ators may be of any desired or usual construe-
tion, as artificial resistances of carbon, coils,
or a combination of any or allof these, as the
construction of the g l’L(lU&tOl forms no pfut of
my present 111vent1on

1t will be seen that the current from the bat-
tery will divide at the point D, where the arc |
circuits begin, and the amount of the current
traversing “each of the arc circuits will be di-
rectly pmpmtlonal to the resistance that each
one bears to the sum of all. In the present
instance, there being three arc circuits of equal
resistance, the battery-power employed will
divide, one-third of it traversing each arc cir-

cuit and meeting again at the junetion of said ]
circuits with the main line at D', and passing
on the main line with slightly dlmmlshed po-
tential, while at the same time the current will
be effecbually oradunated.

Attached to the line beyond the point D is |
a separator, F. ‘Thisseparator may be formed
10 various ways, that shown at F consisting of
an inductorium with a primary and Secondaly
wire, both of which may be of the same re-
sistance and character, or not, as may be de-
sired. One of the terminals of one coil, f, is
connected to the line-wire, while the other
coil, f’, is insulated or connected to a con-
denser and the other terminal is connected
with an induced-current receiver, as the tele-
phone G, and passing through the secondary
circuib Of the induction - coil H goes to earth.
The induction-coil H has a primary cireuit,
H’, in which 1s placed ¢ any proper device, T
for controlling or varying the strength of the
circuit in said primary.

“Another form of separator is shown at I,
in which a loop from the main line forms one
coil of the inductorium, the other coil being
in the form of a closed cucmt including the
receiver and one coil of a,nothel inductorium,
in the primary of which is placed the trans-
mitter T. = At ¥ 1s shown a condenser used as
a separator, one plate of the condenser being
connected to the main line and the other to
the ground, and including the receiver and one
¢oil of the bra,nsmitter-inductorium.

In orderto avold the induction from one tele-
phonic circuit to another, it is often desirable |
to use a complete metallic circuit for the tele-
phone or induced-current system, and in Fig.
2 1 have represented my improved system of
oraduating the telegraphic currents in the
lines 1 and 2 and several ways of connecting |
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arrangements being shown at one station or
end of the line only, it being understood that
the same or a similar armngement 1s used at
the other end. The Morse or multiple tele-

oraph-cireuits 1 and 2 are arranged for gradu-
atmg the currents, as before described, and at
K a portion of each line is used as one circuit

of an inductorium. The receliver of the in-
duced-current system is placed in one line,
which also forms the secondary of the induoe-
tion-coil of the transmitter, which is in the
primary of said coil. At X’'isshownanother
manner of connecting the telephone by means
of branches from the two lines forming an in-
ductorium, the terminals of the branches be-
ing free, and at K* is shown a similar manner
in which the terminals of the branches are
connected to one side of acondenser, the other
sides of which are connected to ground. It
will be seen that the induced-current signals
will pass over one telegraph-line in one direc-
tion and over the other 1n an opposite direc-
tion, and by this means disturbances from
othe1 adiacent lines will be overcome. e

the induced-current telegraph-circuit to the
main line by placing the separator at some
point beyond the operating instruments. In
this way the induced-current system 1s subject
to the full effects of the disturbances produced

| by the variations in the current in the Morse

or other system, and as a copnsequence large
oraduators had to be used to properly control
the emission and extinction of the changing
currents. DBy my system of multiple-are cir-
cuits this objection to the use of great resist-
ancesas graduators may befurtherovercomeby
connecting the induced-current system to one
of the arc¢ branchesof the ¢ircuit, as shown in
Fig. 3. This arrangement will be readily un-
der stood and it will be seen that,as onlya por-
tion of the current from the tmnsmlttlnﬂ -bat-
tery passes through thebranch orare, even if
it were not graduated at all by artificial resist-
ance, the effects upon the induced-current sys-
tem would be only proportional to the whole
current passing through all the are circuits,
and therefore the deleterlous etfects would be
much reduced; but when the resistance or
oraduator is interpolated into this arc circuit
and the comparatively small amount of cur-
rent flowing through the same is effectually
graduated, theeffects upon the induction sys-
tem are fully removed.

It will be readily seen that the amount of

| resistance of thegraduatorsineach branch may

vary, and that the greater resistance may be
used in connection with the arc to which the
induced-current system is connected.

In Fig. 3 I have shown the separator as con-
sisting of a condenser; but it is evident that
any of the forms of separators heretofore de-
scribed may be used in this connection.

In further earrying out my improvementin

said circuits so as to use a round or metallio | dividing up the resistances or graduators, I

circult for the induced currents, the several i have shown in Ifig. 4 another featm*e consist-
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- separate resistances or graduators and 1n af-
taching the separator, connecting the indue-
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ing in interpolating in each arc circuit two | means of inductoriums acting as separators, 40

tion-cireuit between the resistances. In this
arrangement not only the outgoing carrents
will be graduated, but the incoming currents
will meet the resistance just before they reach
the separator, and will be graduated at this
point also. It is obvious that any of the vari-
ous forms of graduators and separators here-
tofore desceribed may be used in this connec-
tion. |

Various other arrangements of the devices
shown will readily suggest themselves to those
skilled in the art, and need not be specifically

deseribed herein, it being understood that my

invention is not limitedto the specificarrange-
ments shown, they being illustrated to show
the principles of my invention. o

Having now described my invention and va-

rious means for carrying it out, what 1 claim
is—
1. The combination, with a telegraph-line
composed in part of multiple-are cireuits, of
current-graduators arranged in said are cir-
cuits, substantially as described.

2. The combination, with a telegraph-line,
of current-graduators arranged in branch or
multiple - are ecircuits, substantially as. de-
scribed. .

3. The combination, with a telegraph-line
having branch or multiple-arc circuits and cur-
rent-graduators arranged therein, of an in-
duced-current circuit connected therewith by
separators, substantially as described.

4. The combination, with a telegraph-line
having branch or multiple-are circuitsand cur-
rent-graduators arranged therein, of an in-

duced - eurrent circuit connected thereto by i

substantially as described.
5. The combination, with two telegraph-cir-

cuits, each having branch or multiple-are cir- |

cuits containing graduators and portions or
branches of said lines arranged in inductive
relations to each other, of induced-current
instruments connected to said portions or
branches, whereby the two lines form a com-
plete metallic circuit forsaid induced-current
instruments, substantially as described.

6. The combination, with a telegraph-line

composed in part of branch or multiple-arc cir-

cuits and having current-graduators in said

branch or arc cireuits, of an induced-current

circuit connected to one-of said branch or arc
circuits by means of separators, substantially
as described. |

7. The combination, with a telegraph-line
composed in part of branch or multiple-are
circuits, of current - graduators arranged in
each of said braunch cireuits, the said gradua-
tors consisting of two or more separate re-
sistances, substantially as desecribed.

8. The combination, with a telegraph-line
composed in part of branch or multiple-arc
circuits and having two Separate current-
oraduators in each branch, of an induced-cur-
rent circuit connected to oneof the branch cir-
cuits between the graduators, substantially as
described. -

Intestimony whereof L have signed my name
to this specification in the presence of twosub-
seribing witnesses. |

CHARLES SELDEN.

Witnesses:
W. C. DUVALL,
. L. F'REEMAN,
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