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To all whom it may concern.

Be it known that we, ALBERT KoCcH ANDRI-
ANO, a citizen of the Umted States of America,
and 'HERMANN HerpsTRITT, 2 subject of the
German Emperor, residing in the city and
county ot San Francisco a,nd State of Califor-
nia, have invented new and useful Improve-
ments in Metallic Cirenits for Operating Sig-

naling Devices, of which the following 1s a

specification.

This 1nvention relates to 1mprovement3
made in electrical circuits and means for se-
lecting and operating thereon electrically-ac-
tuated devices, such as an electrical bell or
sional or other means for communication be-
tween one station and another selected station
over a metallic circuit. ~

The invention is applicable more especially
to telephone systems wherein a plurality of
stations are connected by separate metallic
circuits each composed of a direct conductor
and a return-conductor, and each station 1s
provided with selecting devices or switches,
by means of which a metallic eircuit com-
posed of one of the conductors for the direct
and another for the return side of the circuit
can be formed between one station and an-
ofher. |

The object of the invention is to prevent
the main circuit-lines or any portion of the
lines or conductors that form the circuit be-
tween one station and another from receiving
current or being atfected by the current from
the battery or other source of energy em-
ployed to operate the circuit to such a degree
or extent as to produce an electrical condition
on other lines or conductors that may be util-
ized for adjacent circuilts, and thereby oper-
ate or disturb the operation of the electrical
devices on such adjacent circuits.

To such end and object chiefly the inven-
tion consists in the construction, arrange-
ment, and combination of direct conductors,
return-conductors, selecting devices, and. cir-
cuit-closing means, and a battery or source of
electrical energy normally disconnected trom
the conductors and connectible therein for use
through the selecting devices, as hereinafter
deser 1bed and pmnted out in the claims.

t'

The accompanying drawing, to which ref-

erence 18 made In the following description,
illustrates one application of our invention to

metallic circuits connecting a plurality of sta-
tions, each having an electrical bell or signal-
ing demce and smtches or means for forming
a,nd operating at will a metallic circuit Wlth
any other station in the system. The draw-
ing represents diagrammatically station No.
1 connected in circuit with station No. 3 and

in the act of communicating with that station

through the bell or signaling device.

In applying our invention to a system of
this kind, in which every station has i1ts own
line-selecting device, two lines or conductors
that are individual to the station have termi-
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nals at contact-points in switching devices at

every other station, and through the medium
of these switching devices one of the lines or
conductors is selected for the direct conductor
and another for the return-conductor of the
station with which communication is desired.

For example, the lines 1 2, used as direct con-

ductors, haveline-terminals ¢ in the direct-line
switeh A, and the lines 3 4, used as return-con-
ductors, have corresponding terminals 6 in the
return-line switch B. By setting the movable

members ¢’ &' of the two switches to the lines

individual to the selected station with which
communication is desired the two lines or con-

“ductors selected will constitute a metallic cir-
cuit of which the direct line of the call-receiv-

ing station will form one side and the return-
lme of that station will form the other side.

"To these two lines or conductors which are 1n-

dividual to the station a bell 7 or other elec-
trically-actuated device is permanently con-
nected by a lead 5, tied to the main line or
conductor on one side and by a connection 6
running to the other conductor. The battery
or other source of energy employed 1s not di-
rectly connected with or into either line or
conductor of the circuit, but is situated 1n a
normally open circuit having two conductors
7 8 leading from opposite sides or poles and
provided with terminals in a circuit-closing
means at each station having a stationary
stop 10, forming the terminal of the line &,
and a second movable contact-stop 12, form-
ing the terminal of the line 7. At these two
stops the battery-circuit stands normally open
at every station; but at the time of use when
the current is required for operating the cir-
cuit connection is made through these stops
10 12 by connecting the movable member of
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one line-switch ¢ into one stop and the corre-

sponding member of the other line-switch &'
into the other stop. For this purpose the
movable member & of the line-switch B is
connected into the movable stop 13 of the
key 20 by a connection 16, and the additional
movable stop 12, situated behind the movable

stop 13 of the key, 1s arranged to make con-
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- maining side 7 of that circuit.
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stop 12 1s placed for convenience be

as Indicated at 18.

tact at the time of closing the key with a
third stop 15, that forms the terminal of a con-
nection 17, leading from the movable mem-
ber ¢" of the other line-switch. The contact-
hind the
movable stop 13 of the key, so that the same
movement of the key will close and complete
the connection between one line-conductor
and the side 8 of the battery-circuit and be-
tween the other line-conductor and the re-
In this ar-
rangement of the ecircuit-closing means the
stop 12 should be insulated from the stop 13,
The effect of this arrange-
ment 1s to disconnect and separate the source
of current from all the conductors of the main
circuits under all conditions, excepting at the
instant that the circuit 1s closed at the key.

At all other times, the lines being opened and

disconnected from the battery, the current is
prevented from setting up or producing either
by conduction or induction a disturbing effect
on any of the lines that are emplayed for
maln circuits.

- The operation of completing the circuit for
calling one station from another is illustrated
in the diagram, where the subscriber atstation

No. 1 has made connection with station No. 3

by setting his switches ¢ 4" on the proper
line-terminals. On pressing the key 20 one
side of the battery will be closed on the con-

ductor 4 through the connection 8, the stop

10, the movable stop 13, and the connection
16, running to the return-switch J', thence
out over the line 4 and through the connec-
tion 6 at station No. 3 to the bell, thence from
which the connection 5 continues the circuit
to the direct conductor 1. Over that line
leading to the calling-station the circuit is
completed through the switch ¢ at that sta-
tion and the connection 17 to the fixed stop 15.
As the movable stop 12 touches the stop 15
at the moment that the key is closed against

‘the stop 10, the circuit will be completed over

the conductors specified and through the bat-
tery, and the bell-signal or other device which
is connected in the circuit between the two
line-conductors will be opemted

1t will be evident that by using coils of suf-
ficiently high resistance for the electromag-
nets of the bells or other signaling devices
there will be no disturbance or improper ac-
tion of the other electrical devices on those
adjacent circuits that may have for a member
one or the other, but not both of the main-
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line conductors By using coils of sufficiently
high resistance for the electromaﬁnets of the
:}ells or interposing proper resistance in the

connections between the bell or other device

and the conductors of the main circuit the flow

of the current on those selected conductors

which are closed on the battery at the time of
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completing a circuit through the line-switches |

willactonly upon those bells or devicesthatare
connected into the selected line-conductors, it
being understood that the current supplied
from the battery 1s ot suflicient strength to
operate the electrical devices through one of

such resistances, but will be incapable of act-
ing upon the other devices with which a cir-

cult might be set up at the same time-in an
incdirect manner by passing through the con-
auctors of several stations, one or the other
of which may constitute the direct or the re-
turn side of the circuit that happens to be di-
rectly connected with the battery by its switch-
'1:10* devices. | |

What we claim as our invention, and dGSII‘e
to secure by Letters Patent, 1s—

1. A system of conductors for Operating

electrical devices between stations comprising
a plurality of wires arranged between the sta-
tions, means for selecting any one wire for use
as a direct conductor of a circuit individual to
a station and another wire for use as the re-
turn-conductor of that circuit, an electrically-
operated device permanently connected into
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the direct conductor and the return-conductor

individual to a station, a source of current

ductors and circult-closing means for connect-
ing the selected direct conductor of a circuit
into one side of the source of electricity and

the return- conductor of said circuit into the

remaining side.

2. The combination of a series of direct con- |

ductors and return-conductors arranged to
form metallic circuits between stations, a di-
rect-line switch and a return-line switch at
each station for connecting the station by a

‘normally disconnected from the wires or con-
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metallic circuit with another selected station =

and an electrically-operated device at each sta-
tion permanently connected into the direct line
and the return-line individual to the station, a
source of current normally disconnected from
all the direct lines and return-lines, and cir-
cult-closing means for connecting at will one
side of the said source of current into the se-
lected direct line and the remaining side mto
the selected return-line of a circuit.

The combination of a series of direct con-
ductors and return-conductors arranged to
form metallic circuits between stations, a di-
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rect-line switch and a return-line switeh for

completing a metallic circuit between one sta-
tion and another station by selecting the direct
line and the return-line individual to that sta-
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tion, an electrically-operated device at each
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station permanently connected into its direct
line and 1ts return-line, a source of current
normally disconnected from all thedirect lines
and return-lines and means for connecting at
will the direct-line switch of a station into one
side of said source of current and its return-
line switch into the remaining side of the
source of current. | -

In testimony whereot we have hereunto set
our names to this specification in the presence 1o

of two subscribing witnesses.

ALBERT KOCH ANDRIANO.
HERMANN HERBSTRITT.
Witnesses: | | |
- Epwarp E. OsBORN.
M. REGNER.
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