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To all whom it may concern :

Be it known that I, OrazIo Lueo, a citizen

of the United States, residing in the eity,

county, and State of New York, have invented

certain new and useful Improvements in Tele-
graphic Circuits, of which the following is a

‘Specification. . | o |
In a pending application for Letters Patent

~of the United States, filed by me Februoary 1,

LO

~ tions through a telegraphic or telephonic cir-
cult constituting a solenoid. This solenoid is

- 20
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1381, I have shown, described, and claimed g
novel method of transmitting eleetrical pulsa-

shown as consisting of a direet insulated con.

ductor passing longitudinally through the.

mathematical axis of a helical conductor or
conductors, also insulated. Where more than
one helical conduector is described, such helical
conductors are shown with their terminals
united in multiple are, so as in effect to consti-
tute a single compound conductor. That ap-
paratas, as organized, shows terminal stations
only. - - f'

My present invention is based upon that

above referred to, and constitutes an improve-
ment thereon. Its objects are so to organize

the apparatus that any desired number of in-

- termediate stations may be employed besides

30

the terminal ones, and that where a number
or series of helical conductors constitute a part
of the circuit, each one of them may be util-

1zed for work independently of the others, so.

that currents of different character may simul-

- taneously be sent through the same com pound

35

conductor—that is {0 say, one conductor may
be employed for the transmission of dynamo-
electric currents, another for battery-currents,
and another for telephonic transmission.

My invention contemplates the employment

40

of the most approved apparatuas of the present,

~ day; bat as the details of such apparatas are

45

well understood they need no description here,

especlally as such details constitute no part of

the subject-matter claimcd, my improvements

constituting new organizations of ¢'d instra- _
S { B, L B, and with a sounder, S .

mentalities. | |
The accompanying drawings show these or-

‘ganizations in the best way now known to me;

- butthearrangement ofapparatus may be varied

in well-known ways without departing from

the prineiple of my invention, the distingunish-

| ing characteristic of which is the transmission

of all the currents, Impulses, or pulsations in
one direction throughacondnctor constituting
the longitudinal axis of a solenoid, and in the
other through a series of conductors coiled

helically around said direcs conductor, their
-cireuits, of course, passin g through the gen-

erator and receiving and transmitting appa-
ratus. The conductors, it will be understood,

55

6o .

are properly insulated from each other, and
are adapted for submarine or subterranean

uses by being armored or inclosed in conduits
or pipes in well-known ways. |

Figure 1 represents a theoretical diagram of 65

myimproved apparatus organized for the trans-

mission of both voltaic and magneto currents,
with a portion of the apparatus at each sta-

‘tlon constituting a part of thedirect condu ctor,

and other portions constituting parts of the

‘helical conductor, the helical conductorsin this
figure being shown as united in multiple arcat

their terminals, so as to constitute, in ettect,

but one conductor. Fig. 2 represents a simi-

lar diagram, showing the apparatus as organ-

1zed for the transmission of dynamo_—electric,
galvanic, and magneto carrents, with generat-
ing, receiving, and transmitting apparatus in-
terposed in the helical circuits, and with each

of the helical conductors organized for the
transmission of currents or pulsations differ-

Ing in character from the others. -
- The drawings show two terminal stations
and one intermediate station, which is suffi-
cient for the purpose of illustration ; but, ob-
viously, the number of intermediate stations

‘may be varied to any desired extent.

Under the organization shown in Fig. 1 the
apparatus employed at each of the terminal
stations X Z is as follows: The. direct con-

ductor A isen veloped by the helical conductor

B, both being properly insulated. A battery,

M B, M B/, at each station is connected by a

wire, 1, with a Morse key, K K/, a wire, 2,

being connected with the helix of an ordinary

relay, R R/, provided with a local battery, L

S w0, S w', connects the helix of each recejver

A switch,
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with the direct conductor A above mentioned.

At the Intermediate station, Y, a correspond-

Ing switch, S w”, connects the direct con-

‘ductor with the helix of the recelver R/, pro-

I0Q



vided with its local battery L B/ and sounder
S/, ‘The wire 3 of this helix passes through
a transmitting-key, K, connected Dy the di-
rect conductor A with the terminal station
g Z, as already described. The switch S w'/ can
be turned so as to connect directly with the
rheostat R h,and cutout the relay and sounder
R/’ 8", as will be readily understood from the

drawings, the rheostat affording a means of

10 compensation for disturbances caused by cut-
ting the relay and sounder into or out of cir-
cunit. An ordinary microphone-transmitter, T
T/ T, and its local battery, T B, T B, T B,
are shown as included at each station in cir-
cuit with a receiving-telephone, C G’ C". At

“the terminal stations X Z this ecircuit starts
from the switeh-point 4, through the wires 9
and through the telephones, to the point 6,
where it conneets with thelocal conductors B’
B/ B/ B/ in multiple arc. The switches ai-
ford a means of catting the relays, keys, and

‘battery out of circuit, leaving the direct con-
duetor A short-circuiting the relay in a way
which will be obvious from an inspection of
the drawings. The telephone-circuit at sta-
tion Y is provided with a rheostat, R 2/, to en-
able its resistance to be adjusted relatively to
that of thedirect conductor. -Theswitch S w'”

in the helical conductor enables the current to
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shunt-wire 8, thus enabling the operator to cut
out the telephones at the intermediate station
when desired. This shunt-wire connects with
thehelical conductors at a point beyond thein-
termediate station, which conductors are again
connected in multiple arc at their terminal sta-
tions in a manner similar to that above de-
seribed. It will thus be seen that under the
organization shown the direct conductor may

33

voltaic currents or pulsations, and that the heli-
cal conductor may be used for telephonic trans-
mission, one or the other set of instruments be-
ing thrown out of circuit by the switches, as

45
| ment could be reversed. Of course both sets
of apparatus cannot be used at the same fime
as a telephone and telegraph; bat the tele-
phone-receiver could be made to act as a tele-
graph-receiver, either alone or at the. same
time that the relay and sounder are operating
on the direct conductor. '

The followingis a description of theapparatus
‘shown in Fig. 2, that at each terminal station
c¢ X’/ Z/ being alike. The direct conductor A ex-

tends from station to station without a break,
‘while each of the helical conductors b’ B/ B
is connected with a different generator, trans-
mitter, and receiver at each station. Ior in-
60 stance, the solid black lines show the direct
conductor A as connected by a wire, 9, with a.
key, K/, battery M B, and relay R® at each

P

terminal station, with a corresponding key |

be switched from the telephone-circuit to the

be utilized for the transmission of galvanic or

desired. It is also obvious that this arrange-

| and relayat the intermediate station, this con-

ductor being marked B’. The helical conduct-
or B/ is shown in long dotted lines as con-
nected through a dynamo-electric machine or

‘generator, G, with a key, K"/, and sounder

it ot each station. The third helical con-
ductor, B/, is shown in short broken lines as
connected in cireuit with ordinary magneto
telephonesC €’ €. The terminals of all these
helical conductors are connected in multiple
arc with the direct conductor, thus forming
metallic circuits normally open or closed, ac-
cording to the position of the keys.

Under the above organization it 18 not es-
sential that the resistance of the various con-
ductors should be exactly equal or balanced;
but the apparatus, on the contrary, will work 8o
with quite a wide range of adjustment.

I do not broadly claim herein an electric cir-

cuit eonstituting a solenoid, nor the method of

70
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‘transmitting currents therethrough, as these

constitute the subject-matter of another pend- 85
ing application. |

T am also aware that it has been proposed
to use a closed metallic circuit consisting of
parallel or twisted wires insulated from each
other; and I disclaim such organization as
differing radically in principle, construction,
and function from mine. |

I claim as of my own invention—

1. The combination of the direct conductor .
of a solenoid provided with an electric appa- g5
ratus (such as telegraphic signaling apparatus)
and the helieal conductor provided with an-
other electric apparatus, (such as telephonic
signaling apparatus,) or vice versa, substan-
tially as set forth. |

9. The combination, substantially as herein
set forth, of the direct and helical conductors
forming a telegraphie circuit, a telegraphice and

90

telephonic or any two difterent electric sig-

naling apparatus in the same circuit, and a 105

short-circuiting switch for each signaling ap-

paratus to throw it in or out of circuit.

3. The combination of the direct and helical
conductors forming a telegraphic cireuit, a tel-
ephonic and telegraphic or any two different
electric signaling apparatus in the same circuit,
a short-circuiting switch for each signaling ap-
paratus, and a rheostat for the same, to ¢om-
pensate for variations in the resistance of the
conductors occasioned by switehing apparatus
into or out of cireuit, substantially asdescribed.

4. The combination of a direct conductor
with two or more helical conduetors, connected

T10
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‘with the first in multiple are, each helical con-

ductor being provided with a different appa- r20
ratus for producing electric currents, as de-
scribed. | o
| | ORAZIO LUGO.
Witnesses:
WM. D. BALDWIN,
WM. J. PEYTON.
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