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ALBERT KOCH ANDRIANO, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR TO
DIRECT-LINE GENERAL TELEPHONE COMPANY, OF SAN FRANCISCO,

CALIFORNIA, A CORPORATION.

INTERCONNECTING TELEPHONE SYSTEM.

SPRECIFICATION forming part of Letters Patent No. 789,350, dated May 9, 1905.
Application filed February 18,1904, Serial No. 194,186,

To all whom i Mty CORCeriv:
Be it known that I, AuserT Koo ANDRI-

ANO, a citizen of the United States, residing

at San Francisco, in the county of San Fran-

¢ cisco and State of California, have imvented
new and useful Improvements i Intercon-
necting Telephone Systems, of which the fol-
lowing is a specification.
This invention relates to improvements in
1o telephone systems wherein each station 1Is
provided with a switching and a signaling
means that enable it to connect with and
call up for communication any other station
not in use at the tume.

[n a system containing a small number of
stations arranged on the “interconnecting”
plan, as it is generally termed, and where the
service on such a system is comparatively
 light there is found to be little or no interfer-
20 ence between the talking-circuits completed

and in operation between several sets or
pairs of stations at the same moment; but in
a system involving a considerable number of
stations that are in operation at the same
2t time, and especially where the same return-
wire is combined or connected at the same
moment with two or more direct line-wires
to form different metallic cireuits for several
pairs of telephones or stations, it has been
10 Tound that the talking-circuits sometimes n-
terfere with and set up such inductive condi-
tions on the lines as to cause the talkimg on
one circuit to be heard on another circuit. In
addition to this objectionable feature the
sienaling-cireuits over which one station calls
up another are also liable to affect the talk-
ing taking place on other lines at the moment
of signaling by causing the pulsations of the
current on the signaling-circuit to act on the
talking-circuits then m use. |

My present invention has for its object to
provide a system ol metallic circuits for talk-
ing and signaling that shall be free from the
above-mentioned defects and objectionable
features and
siderable number of stations may be con-
nected in one system, with a capacity for set-

L5

4.0

ting up a number of metallic circuits for sig-

by means of which also a con--

!

naling and talking without interference or

disturbance between one circuit and another. 50

A further and important object of the in-
vention is to economize the battery force and
to utilize the batteries for signaling as well as
for talking purposes, thereby greatly simpli-
fying the construction and reducing the cost
of setting up and supervising a large number
of lmes.

A further object of the invention 1s to pre-
vent waste of battery in case the receiver
may be left ofl the hook instead of bemng
hung up after use. _

These and other objects incidental to the
present system T attain and secure in and by
means of the construction and arrangements
of apparatus as herein shown and described.

Figure 1 is a diagram illustrating the cir-
cuits for talking between stations numbered
1 and 7 when the switches are set for con-
necting one with the other, the intermediate
stations not being represented. Iig. 2 1s a
diagram illustrating the signaling-circuits be-
tween the same stations when station No. 1
is calling No. 7. Several of the intermediate
stations are represented in this diagram.
Fig. 3 isafront view of one of the local switeh-
boxes containing the switching mechanism,
the circuit making and breaking connections
controlled by the telephone-hook, and other
connections, the front of the box bemg re-
moved. Fig. 4 is a central vertical sectional
view through part of the mechanism shown
in Fig. 3. Fig. 5is asimplified diagrammatic
view illustrating the manner in which by
varying combinations of conductors {ilteen
separate metallic circuits may be obtamned
with six conductors, the home contacts only
of both the direct and the return conductors
being indicated. '

In the following description the terms “di-
rect conductor” and “return-conductor’ arve
used arbitrarily to designate the two sides ot
the circuit that unite two connected sta-
tions: but it will be understood that the lines
primarily used as direct conductors n one
set or group of circuits illustrated in the dia-
orams may be simultaneously used asreturn-
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conductors for other cireuits, this fact being | studs Y, carried by an arm w, that operates to

Ulustrated by Fig. 5.

The grouping of the stations in the manner
lustrated in this case and the connecting of
them by direct and return conductors and
the means for selecting one wire for use as a
direct conductor and another for use as a re-
turn-conductor,so that acircuit so completed
for use becomes individual to the particular
connected stations, are not herein claimed,
but are the subject of claims in anotherappli-
cation filed by myself and Hermann Herbs-
tritt, November 21, 1903, and serially num-
bered 182,092.

Lhe invention that forms the subject-mat-
ter of the present case is shown as applied to
an 1nterconnected system,forwhich it is par-
ticularly well adapted, and when so applied
each station is provided with switching de-
vices by means of which a metallic circuit
may be completed between that one and any
other selected station of the system. As

shown in the drawings, the selecting devices

by which one station is connected with an-
other are preferably divided into two sets,
one controlling the connection of the local
station with the direct line conductors and
heremn designated, for the purposes of descrip-
tion,asthe “direct-lineswitch’” and the other
controlling the connection with the return-
conductors, this being herein designated the
“return-lineswitch.” = The direct-line switch
consists of a set of stationary contacts or
points ¢, constituting the terminals of the di-
rect line-wires that enter the station, and a
movable contact or switch-arm b for mak-
ing contact with such stationary contacts.
one side of the local cireuit of the station be-
ing connected with the said movable contact,
while the return-line switch consists of a set
of stationary contacts or points e, constitut-
ing the terminals of the return-conductors
that enter the station, and a movable con-
tact or switch-arm d for making contact with
these stationary contacts, the other side of
the local circuit being connected with the
movablecontact d.
able contacts b and d may be and preferably
are so mounted as to turn about a common

ax1s, as indicated in Fig. 4, and are normally

maintained upon certain of the stationary

contacts, commonly called the “home’’ con-

tacts. Sprral springs s and ¢ are employed
to automatically return them to normal po-
sitions of rest, as is customary in apparatus of
the kind to which mine belongs. The mov-
able contacts have connected with them
ratchet-wheels m and n, with which codper-
ate detents p p*for locking the movable con-
tacts upon the stationary contacts, to which
they may be set until they are released upon
the hanging of the telephone-receiver r upon

provided with a tripping-arm z, mounted in a
suttable support @ and extending between

These two arms or mov- i
and terminate at the contacts ¢ and ¢ and
- through these lines or conductors with any of

the hook f. The telephone-hook or arm 7'is

throw off the detents when the telephone is
hungup. Further description of these parts
1S not necessary, as they form no part of the

- present invention and may be of any usual

or approved character. .

Referring now to the diagrammatic views,
Figs. 1 and 2, wherein my present invention is
illustrated, 1, 2, 3, 4, 5, and 6 designate the
conductors interconnecting the stations.
Any of these may be used both as a return-
conductor for one station and as a direct con-
ductor for another, as indicated in Fig. 5.
Those wires or conductors that terminate at
the points or contacts ¢ of the station are the
direct conductors for that particular station,
while those that terminate at the contacts ¢
are the return-conductors, though, as already
indicated, the terms “direct’” and “return’”
are herein used arbitrarily to facilitate de-
scription of the system. The essential fea-
tures of a local talking-circuit are represented
in these views, and I have chosen, for the sake
of 1llustration, an arrangement in which the
receiver ris in a closed circuit containing the
secondary winding of the induction - coil.
Starting from the movable contact or switch-
arm 0 of the direct-line switching or selecting
device with which one lead of the local cir-
cuitt 1s connected, that circuit when con-
nected up for talking may be traced as fol-
lows: the switch-arm b, the conductor 8,
unmting the switch-arm with the telephone-
hook f, the contact 13, with which the tele-
phone-hook engages when the receiver is
taken down, the wire or conductor 17, the
transmitter f, \
mduction-coil, the conductor 16, leading to
the front stop 15 of the ringing-key ¢, the
movable member of the ringing-key, and the
conductor 20, uniting the latter with the
switch-arm d of the return-line switch. Tt
will thus be seen that the two switches,
which when connected as described consti-
tute the two terminals of the local circuit,
make 1t possible to connect the local cireuit
with any of the lines that enter the station

the other stations. The complete talking-
circuit between two connected stations is in-
dicated in this view by the heavy line and
may be turther traced as follows, beginning
with the stationary contact to which the
movable contact d has been set: the wire 18,
uniting the said stationary contact with that
conductor 6 which is individual to or a com-
mon conductor for the connected station
No. 7, the conduector 6, the wire 18 at station
No. 7, uniting the conductor 6 with the home
contact of the return-line switch, the arm d
of that switch, the conductor 20, the movable
member of the ringing-key, the front stop 15,
the conductor 16, the primary winding s, the
transmitter, the conductor 17, the contact 13,
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789,350

with which the telephone-hook engages when
the receiver 1s taken down, the telephone-—
hook f, the conductor §, the movable con-
tact b of the direct-line sw itch that 1s resting
on 1ts home contact
contact with the direct conductor that is in-
dividual to station No. 7, the battery «, the

~conductor 1, and the wire uniting this con-

10

20

for operating

ductor with that stationary contact at sta-
tion No. 1 that is individual to station No. 7
and to which the switch-arm & has been
moved and from which the tracing of the
talking-circuit began. The electr ical energy
this eircuit is obtained from the
battery ¢, which, it should be observed, 1s di-
rectly upon the line. It is located outside
the local circuit of the station and in one of
the lines or conductors terminating, respec-
tively, at the home contacts ¢ and e of the
called-up station, preferably in the line that
goes to the dir ect-line switeh. The advan-

. t.;web of this arrangement are apparent, as
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there by battery force directly on the line
may be obtained, provided the movable con-
tacts of the switches of the called-u p station
are on their home contacts, ag they should

be except when that station is itself making

connection with another station, no matter
what other station in the system may be con-
nected therewith.

The ringing-circuit is indicated m Fig. 2,
wherein station No. 1 is represented as ¢ call-
ing up station No. 7. Referring to this view,
tho calling-circuit lmw be traced as follows,
starting w vith the movable contact b at sta-
tion No. 1: the switch-arm 0, the conductor
8, the back stop 14 of the rnging-key ¢, the
movable member of the thtu which when
pressed engages with such haclk stop, the
conductor "?O the switch-arm d, which hasg
been :‘Ld|usted to that contact ¢ of the re-
turn-line switch that 1s individual to the sta-
tion being called up, 1n this instance station
No. 7, the wire 18, the conductor 6, the wire
10, the bell 7, of station No. 7, the wire 9, the
contact 12, upon which ﬂm tolcphonc hook
1 rests when the receiver is hung up, the tele-
phone-hook 1, the conductor §, “the movable
contact b of the direct-line switch now rest-
ing upon its home contact ¢, the battery a

: :-:md the direct hine {,,ondu@i,o:{ 1, to back the

movable contact b at station No. 1 , this cir-
cuit being indicated by the dotted lme.
When this bl]CLlIL 1s thus ‘completed, the bell
at station No. 7 will rmmg so long as the push-
button is pr e&sed or until one or both Lhe re-
ceivers are removed, thus breaking the cir-
cults at contacts f- 12,

The electrical force for operating the call-
ing-cireuit is obtained from the b.auﬂy a,
which, as has already been stated when de-
serib 'm:r the talking-circuit, is on the line out-
side the local circuit and is on the line indi-

vidual to the called-up station, so as to be
always ready for use mn 111"1,]&111“‘ a call when

t, the wire that unites thm |

&b

the station is not busy. This disposition
and arrangement of battery permits the sys-
tem to be « operated without a common ring-
ing battery and circuit and makes it possib le
to utilize the same battery both for calling
and for talking purposes.

It will be seen by reference to the diagrams
that in each line or conductor individual to a
station there 1s a battery that serves to oper-
ate the instruments m that station whenever
it is called, but that whenever a call 1s sent
from such station the connection with such
battery is broken in the act of making con-
nection with the distant station. It will be
observed that each battery is connected into

the line in the same manner as each c-ther

battery—that is to say, if the positive pole
of one battery be toward the home contacts
¢ of the line individual to that station then

each other battery will have its positive pole
disposed in the same relation to the home-
contact of the station the instruments of
which 1t serves to operate.
of the batteries renders it impossible for the
current from any battery to find a circut
through a loop including a bell of a station
other than the one intended to be c: alled,
which might otherwise take place should a
strong battem be employed for ringing pur-
poses. If the circuits be traced in the pres-
ent case, it will be seen that whenever a loop
is formed other than the one intentionally
made by the act of connecting two btaumm
it will include two of the batteries a, and
these batteries will have like poles connected
together, thus opposing one another and pre-
Ventmcr a flow of current or so retar ding the
flow of current as to render it ineffectual for
operating a bell or other calling instrument.

What I claim as my 11‘wem10n and d(‘bli(‘
to secure by Letters Patent, is—

1. Ina telophom system the combination
with a station, of a plurality of other sta-
tions connoctod therewith by conductors n-
dividual to such other stations and terminat-
ing at contacts at the first-named station,
means for completing an electrical circuit
between any station of the system and the
first-named station, means at the first-named
station for *-)E'l(‘t;'tmﬂ' the conductor individual
to any other station and completing a cir-
cuit therewith over such conductor, and a
source ol electrical energy 1 the v(mdu(,tm
individual to a station situated outside the
mleutmﬂ means of the station.

Ina telephone system the combmation
of a plumhh of stations connected with each
other by direct line conductors and switeh-
ing devices, and a source of electrical energy
in the direct line conductor of each station
situated outside the switching device of the
station.

3. In a telephone system, the combination
of stations connected by direct line conduc-
tors having terminals at the s at'ons;} A 1N0V-

This disposition
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able conductor at each station connected

with one side of the local circuit of that sta-
tion and arranged to normally connect with
the lIine 111(:111*1(111&1 to that station, or by ad-

justment to connect with the hne of any
other station, a source of electrical energy in
ecach direct llne conductor situated outmde
the movable conductor of its station, and a
return-conductor with which the oppeblte
side of each local circuit 1s connected.
4. In a telephone system, the combination
of a plurality of stations connected thr ough

SWltchnw devices and line conductors hm—.

Ing ter minals at the stations, a movable con-
dueter for connecting one side of the local
circult at a station W:Lth the line conductor
mdividual to the station and also by adjust-
ment for connecting it with the line eonduc—
tor of any other stetmn a return-conductor
for completing the circuit with which the OP-
posite side of each local circuit is connected,
and a source of electrical energy for each
completed circuit arranged outside the local
circutt of the station, the connection with
such source of energy bemﬂ' maintained while
the movable contact 1s In eenneetlon with the
line individual to its station and broken when
moved to the line individual to any other
statlen

In a telephone system, the combination

ei 2 plureht of stations connected with each

other by direct line conductors and switch-
ing devices, and a battery in the direct 1ine
conductor of each station situated outside
the switching device of the station, the said
batteries being similarly disposed with refer-
ence to the lines in which they are located.

6. In a telephone system, a pluralit, of
stations connected through switching de-
vices and direct line conductors hfwmﬂ' ter-
minals at every switch, a source of current in

every direct line conductor arra need outside
the switching device, a local cireuit at ever N
station, means for 1101111:111? connecting one
side of the local cireuit with a direct line con-
ductor individual to the station, and also by
adjustment for connecting it with the dir eet
line conductor of another station, a return-
conductor to which the circuit of the station
1s connected on its opposite side, and a cir-
cuit-closer in the local circuit ellenwed to
unite the terminals of the local circuit and
cut out the local instruments.

z 789,350

. In a telephone system, stations inter-
connected through individual switching de-
vices and metallic circuits, each composed of
a direct conductor and a return-conductor, a
local circuit at each station and a source of
current in every direct conductor arranged
outside the switching device, the latter op-
erating to connect one side of the local cir-
cult normally with the source of current, or
by ad;] ustment to cut out the source of cur-
rent and connect the local circuit directly
with the line of another station.

8. In a telephone system, a plurality of
stations each having a local circuit, direct
line conductors between the stations termi-
nating at contacts individual to the several
stations, a switching device connected with
the local circuit and arranged to make con-
nection with any of the direct-line contacts,
a batterysituated in eachdirect line and con-
nected on one side with the home contact of

1ts line, a return-conductor common to the

SJ[ELEIOH} and means for connecting the local
cireuit with the said return-conductor.

9. In a telephone system, a plurality of
stations interconnected thloucrh direct line
conductors and individual Smtehmg devices,
a local eireutt at each station, a battery in

cach hne mdividual to a station, and means
at each station for normally connecting the
local circuit with the direct line individual to
that station and with the battery in such
hine, and adapted by adjustment to cut out
the said battery and connect the local circuit
with the corresponding battery in another
line.

10. In a telephone system, a plurality of
interconnectible stations, an eleetrmally

actuated signaling device at each station,

switching devices adapted to connect the
signaling device of the station at will with
elthel the signaling or the talking cireuit of
another eeleeted statmn and a source of elec-
trical energy i the dueet hine conductor of
every station situated outside the switching
device of the station. -

In testimony whereof I have hereunto set
my name to this specification in the presence
of two subscribing witnesses.

ALB] _JRT KOCH ANDRIANO.

Witnesses:

JOAN S. PARTRIDGE,
M. REGNER.
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