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To all whonv it may concere: o
Beitknown that I, HARLEN P. SNOW, a ¢iti-
zen of the United States, residing at the city

of Krie, in the county of Erie and State of.
Pennsylvania, haveinvented certain newand

usetul Improvements in Telephone Systems
and Telephone-Exchange Mechanisms: and I
do hereby declare the following to be a f ull,
clear, and exact description of the invention,
such as will enable others skilled in the art
to which 1t appertains to make and use the
same, reference being had to the
Ing drawings, and to the letters of reference
marked thereon, forming part of this Specifi-
cation.

T'his invention relates to improvements in

telephone systems and telephone - exchange
mechanisms, and has for its objects the coms-
bination of aseries of outgoing line-wires and
a series of return line-wires with telephone-
exchange mechanism in such manner that a
number of telephones may be installed and
operated on said line-wires equal to the prod-
uct of the number of outgoing line-wires mul-
tiplied by the number of return line-wires,
each of which telephones being by said line-
wires provided with a complete metallic cir-
cuit connecting the same with the exchange-
switchboard, which cireuit in its operation is
entirely independent of and does not in any
manner interfere with the metallic cireuits of

any of the other telephones installed on said

line-wires. | |

T'o accomplish these results, my telephone
system and telephone-exchange mechanism
consists in the combination of a series of posi-
tive line-wires, each of which is connected to
& corresponding bar on the exchange-switch-
board,and aseriesof negative line-wires, each
of which is connected to a corresponding bar
on said switchboard, all of said bars beingin-
sulated from each other and adapted to be
connected in eircuit by means of switch-plugs
hereinafter described, the positive line-wires
operating as outgoing line-wires and the neg-

ative line-wires as return line-wires, or.vice

versa, as the case may be. At convenient

points adjacent to the exchange-switchboard
a branch wire extends from each positive line-
wire to and connects with the positive ends of
the primary coils of a series of induection-

accompany-

coils equal in number to the number of posi-

‘tive line-wires, and likewise a branch wire ex-

tends from each negative line-wire toand con-

nects with the negative ends of the primary

coils of alike number of induction-coils, and
from the secondary coils of each of these in-
duection-coils a positive and a negative wire
extends to and connects with a switchboard-
plug, whereby the secondary coil of any one
of said induction-coils may be at once elec-
trically connected with the circuis of any tele-
phone installed on said outgoing and return
line-wires connected with said switechboard.
These features of my invention, together with
other features thereof hereinafter referred to,
will be hereinafter fully described, and patr-
ticularly pointed out in the claims, and are
lllustrated in the accompanying drawings,
forming part of this specification, in which—

FFigure 1 is a diagrammatic view of a tele-
phone system and telephone-exchange mech-
anism, some duplicate portions thereof be-
ing omitted, embodying this invention. Fig.
2 18 an enlarged vertical section of the ex-
change-switchboard on the line z zin IFig. 1.
Fig. 3is an enlarged view in elevation of one

ot the switchboard-plugs. TFig. 4is a ce ntral

longitudinal section of the same. Fig. 5is an
enlarged side elevation of one of the combined
induction-coilsand drop mechanisms forming
part of the exchange mechanism of this in-
vention. | a

In the drawings illustrating this invention
but six main line-wires A, A’, A% B, B’, and
B® are shown, together with the number of
telephone-stations which may be installed
thereon, and so much of the telephone-ex-
change mechanism as will clearly illustrate
the operation of the same. Of these main

Iine-wires A A’ A? are designated on the
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drawings as positive line-wires and B B’ B2 -

as negative line-wires, and the positive line-
wires are treated as outgoing wires and the
negative line-wires as the return-wires of the
clreuits. -

The line-wires A: A" A*are connected witl
switchboard-bars a o’ ¢® and the line-wires B

B’ B* with switchboard-bars b b’ 12, these bars

e ¢ a*and b D' b? being insulated from each
other by means of insulating material C, and

| from each of the line-wires A A’ A% adjacent
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to the switchboard a branch wire extends to
and connects with the positive ends of the
primary coils of a series of induction-coils
equal in number to the number of positive
main line-wires, and from each of the line-
wires I3 B’ I3* adjacent 1o the switehboard a
branch wire extends to and connects with
the negative ends of the primary coils of a
series of induection-coils equal 1 number to
the number of negative main line-wires, said
connections in this case being from the line
A Dby wire 1 to the mdumlon coils 1,2, and 3

from the line A’ by wire 2 to the induction-
coils 4, 5, and 6, from the 1‘111{-} A* by wire 3 to
the induction-coils 7, 8, and 9, from the line
I by wire 4 to the induction-coils 1, 4, and 7,
from the line B’ by wire 5 to the induction-
coils 2, 5, and §, and from the line I3* by wire
6 to the induction-colls 3, 6, and 9. Irom
this construction it will be observed that a
number of independent circuits are formed,
each of which comprises the primary coil of
one of said induction-colls, and. it 1s also ob-
vious that parts of either the outgoing or re-
turn line-wires may be common to more than
one of said eircuits; butit is also well known
that the currents of two or more circuits will
travel on the same wire substantially at the
same time, each of said currents leaving said
common palh by the connection completing
its own eircuit without any interference with
other currents passing over sald common
path and leaving it by other connections com-
pleting thelr respective cireuits. It will be
observed, however, that the wires 4, 5, and
connect with the 111(11‘1(3‘[10[1 coils 1, 2, a, 4, 5,
G, 7, 8, and 9 by means of small switches '
These switches are shown in the diagram-

matic view Ifig, 1 as immediately adjacent to

the induction-coils, so as to be operated to
cut any induction-coil out of circuit when
connection 1s made from another telephone-
station through the switeliboard with the tele-
phone-circult in which such Induction-coil is
situated, as and for the purpose hereinafter
set forth. 1t 1sobvious, however, that these
switches may be located soas to be operated
by the insertion of the switeh-plugs in the
switchboard, and as the location or arrange-
ment for operating them isnot a material fea-
ture of my invention the form of switeh
shown in the drawings and herein described
is deemed a suflicient 111115L1£111011 thereol.

The induction-coils 1 2 3, &e., I prefer-
ably construct in the f01 m 1llustmted 1n the
enlarged view Ifig. 5, in which the induction
cotl 1scombined mLh and operates drop mech-
anism. Inthisconstruction D is the primary
coil, and D’ the secondary coil, these coils be-

Iing wound on a continuous corve I, and are
insulated from each other by means of a4 non-
conduactor . This coil is provided with an

armature K, pivoted at e and operating a le-
ver-cateh ¢ for retaining the drope®in place
until released by the raising of the catch ¢'.
I can, however, use induction-coils of any or-

o ' 500,633

dinary construction in licu of the one shown,
in which case 1 use drop mechanism of any
ordinary construction for indicating calls at
the switchboard.

I'rom the secondary coils of cach of the in-
duction-coils 1 2 35, &ec., wires If and It lead
to switchboard-plugs G, adapted to be placed
in any of the holes 1 2 3, &c., in the switeh-
board-bars ¢ ' «® for the purpose hereinal-
ter set forth. These plugs G are preferabily
so made that the wire I connects with the
outer shell II of the plugand the wire If with
the conical part I1" thercof, these portions of
the plug being insulated from each other by
insulating material 7, (see Tig. 4,) so that
when one of the plugs G 18 inserted 1n any
one of the holes 1 2 3, &e., the wire I is con-
nected with one of the switchboard-bars a «
«*, and therethrough with the main line-wire
connected therewith, and the other wire It
with one of the bars 0 0’0~ and thevethrough
with the main line-wire connected therewitl,
so as to form a complete cireuit from the sec-
ondary coil of the induction-coil connected
with the plug G so inserted through the
switchboard-barsin which the plugisinserted
and the main line-wires connected therewith
to the telephone -station on said lines corre-
sponding in number with the number of the
hole in the switchboard in which the plug 1s
so inserted.

In the diagrammatic drawing I'ig. 1 I have
only shown connecting-wires I I and switch-
pluegs G from the secondary coils of the in-
duction-coils 1, 4, and 7. The counegmlg
wires and plugs from the induction-colls 2

5,0, 8, and 9, being 1dentical in construc-
tion and operation with those shown, ave
omitted to avoid complicating the drawings
by a repetition thereof.

I is an ordinary magnetio having wires ¢ ¢
leading therefrom o a pln J ol the SAME CON-
str Llctlon as the plugs G, hereinbefore de-
seribed, so that when insorted in any ol the
holes 1 2 8, &c., a circult is formed bebween
the magneto through the main line-wires con-
nected therewith to the telephone-station on
said lines corresponding in number with the
number of the hole in the switenboard-bars
in whieh said plug 1s 1inserted.

The telephone-stations are preferably con-
nected by bI'El-]'lL]l wires to the main line-wires
A A"A%and B3 B’ 3% in the following manner:
Station No. 1 11-1“., the positive line A and the
negative line B3, station No. 2 with the posi-
tive line A and the negative line I3/, station
No. 3 with the 1‘}051‘[}1‘&-’0 line A and the nega-
tive line I3>*, station No. <& with the positive
line A" and the negative line I3, station No.
5 with the positive line A" and the negative
line B, station No. 6 with the positive line
A’ and the negative line B®, station No. 7
with the positive line A* and the negative
line I3, station No. 8 with the positive line
A* and the negative line I3, and station No.
0 with the positive line A? and the negative
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line I3~
be varied, if desired. |

In operation the telephone-station desir-
ing to communicate with another telephone-
station rings up the exchange in the usual
manner, and the current in passing through
the induetion-coil in circuit with said sta-
tion operates the armature e so as to raise the
catch e’ and release the drop ¢?, which then
falls, exposing the number of the station call-
ing, the number of the station desired being
then given. The exchange-operator then in-
serts the magneto-plug J into the hole on the
switchboard corresponding in number to that
called for and rings up the station connected
therewith, after which the plug J is with-
drawn and the plug G corresponding to the
number of the station calling is inserted in
the hole in the switchboard corresponding in
number with that called for, and at the same
time the switch connecting the induction-coil
of the number called for isopened. Thetwo
telephone-stations are then in circuit with
each other through the secondary coil of the
induction-coil connected with the calling-cir-

cuiv and the two stations can communicate
freely without interference from or with any

other stations then using the lines.
~L'o more clearly illustrate the operation of
this system, by referring to the diagrammatic
IFig. 1 of the drawings, suppose station No. 1
desires to communicate with station No. 7.
Station No. 1 rings up the exchange and calls
for No. 7. The operator then rings up No. 7
and inserts the plug G connected with indue-
tion-coil No. 1in hole No. 7 on the switch-
board and at the same time opens the switch
d’, as shown in dotted lines, connecting one
side of the primary coil of the induction-coil
No. 7 with the branch wire 4 from the main
line-wire B. The parties at stations Nos. 1
and 7 are then in direet communication with
each other through the induection-coil No. 1
and may communicate freely without inter-
fering with the operation of other stations on
the main line-wires. I

In the accompanying drawings, illustrating
this invention, I have shown the same as em-

bodying three outgoing and three return line-

wires conveniently connected up so as to
furnish nine ecomplete metallic circuits, each
connected to and adapted to operate a tele-
phone-station. It is obvious, however, that
the connections therein shown and the con-
struction and arrangement of the different
parts of the system and mechanism may be
greatly varied and modified in the actual
construction and installation thereof without
in any manner departing from the spirit of
the invention herein illustrated and de-
scribed. It is also clear that any convenient
number of outgoing and return main line-
wires may be utilized by proportionally in-
creasing the number of induction-coils in
each series connected with a line-wire, to-
gether with a like increase in the telephone

These connections, however, may |

connections and in the switehboard mechan-
1sm and apparatus adapted to be connected
therewith, the limit of this inerease only be-
ing dictated by convenience in the construc-
tion and operation of the system and appa-

ratus. Therefore,having thusfully described

my invention so as to enable others to con-
struct and operate the same, I do not limit
myself to the construction and arrangement
thereof herein shown and described; but
What I e¢laim as new, and desire to secure

by Letters Patent of the United States, is—

1. The combination in a telephone system,

of a telephone-exchange switchboard, a series

of two or more outgoing line-wires, each of
which is connected with an insulated bar on

the switechboard, a like series of two or more

return line-wires, located substantially paral-
lel to said series of outgoing line-wires, each
connected with anotherinsulated bar on said
switchboard, a series of branch wires from
each outgoing line-wire, each of which con-
nects said line-wire with a telephone-station,
and a like series of branch wires from each
return line-wire, each of which connects with
one- of the series of telephone-stations in-
stalled on sald lines, substantially as set forth.

2. The combination in a telephone system,
of a telephone-exchange switehboard, a series
of two or more outgoing line-wires, each of
which is connected with an insulated bar on
sald switchboard, a series of like number of

return line-wires, each of which is connected

with one of another series of insulated bars
on sald switehboard, a series of induction-
coils equal in number to the multiple of the
outgoing and return line-wires, a series of
which coils corresponding in number with
the number of outgoing line-wires, being con-
nected with each outgoing line-wire, and a
series of sald coils like in number being con-
nected with each return line-wire, substan-
tially as and for the purpose set forth.

3. In & telephone system, the combination

of an exchange-switchboard, a series of out-

going line-wires, a series of return line-wires,
each outgoing line-wire being paired with
cach of the return line-wires so as to form a
circuit therewith, a series of induction-coils,
one in circuit with each of said pairs of wires,
and a switeh-plug connected with the sec-
ondary of each of said induection-coils, sub-
stantially as and for the purpose set forth.
4. The combination in a telephone system,
comprising exchange-switechboard mechan-
ism, of a series of outgoing line-wires and a
series of return line-wires, a series of tele-
phone-stations connected from said outgoing
to sald return line-wires, a series of induec-
tion-coils, the primary coils of which are con-
nected in groups with each outgoing line-wire
and in other groups with each return line-
wire, switch mechanism by means whereof
sald primary coils may be cut out of circuit
with the outgoing or return line-wires when
desired, and connecting-wires from the sec-
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ondary coil of each of said induction-coils to
a switchboard-plug, adapted to conneet two
bars on the switchboard and the outgoing and
return line-wires connected therewith in cir-
cult with the secondary coil of the induction-
coil connected with such switehboard-plug,
substantially as and for the purpose set forth.

5. Ina telephone-exchangemechanism, the
combination of a switchboard comprising in-
sulated bars adaptedtoconnectoutgoing and
return line-wires in circeuit, a series of out-
golng main line-wires, a series of return line-
wires each of which isso connected with each
outgoing line-wire s0 as to form a circuit

therewith, a series of induction-coils equalin

number to the muitiple of the outgoing and
return line-wires, connections between ecach
outgoing main 11110 -wire and a number of said
111(1110&011 colls equal to the number of out-
going main line-wires, and a like conneection
between eachreturnline-wirecanda like nun-
ber of said induction-coils as are connectedl
with each outgoing line - wire, switch -plugs
adapted to complete circuits between the out-
going and return line-wires of the system
through the switchboard-bars, and connec-
tions between said plugs and the secondary
of each Induction-coil, substantially as and
for the purpose set forth.
. T'he combination in a telephone system,

of .21 telephone-exchange switchboard, a S
ries of outgoing line-wires connected with in-
sulated bars thereon, and a series of return
line - wires connected with other insulated
bars thereon, a series of branch wires from
cach outgoing line-wire, each of which con-
nects with a telephone-station, a series of
branch wires {rom cach return line-wire, cach
of which connects with one of said telephone-
stations, a branch wire from cach of said out-
going line-wires connecting with the primary
colls of a series of induction- -colls, a branch
wire from each of said return-wires connect-
ing with the primary coils of a series of the
same induction-coils, connecting-wires from

nected with
wires, switeh-plugs mnnectinﬁ' with the sec-

thie secondary coils ol each of sald induclion-
colls to switchboard-plugs, substantinlly as
and for the purpose set forth.,

7. The combinationina Ldephmm~e:~;.r;;¢].1z'1.n e

system, of a switchboard, a number of insu- :

lated bars thereon, a like number of outgoing
line-wires, cach connected with one of said in-
sulated bars, a like number of induction-coils,
one of which 1s conncceted with cach outgo-
Ing line-wire, & like number of other insu-
lated bars on said switchboard, a like num-
ber of return line-wires, cach of which con-
nects with one of said insulated bars and also
with one of said inductlion-coils, switches
adapted to cut said induection - (30115 out of
circuit, conductors from the sccondary coil
of each of said induction-coils, and a switch-

- plug on each of sald conductors adapted to

connect two of the switehiboard-bars in cir-
cult with such scecondary coil, substantially
as and for the purpose set forth.

The combination in a telephone-switelh-
board mechanism, of aseriesof barsinsulated
from cach other adapted to be connected to
outgoing line-wires, a scries of bars erossing
sald first-named bars and insulated therelrom
and from cach other adapted to be connected
with return line-wires, induction-coils con-
said outgoing and return line-

011{1.%13 colls of said mdu(*tmn coils adapted
to be inserted in said switeh-plug openings,
whereby any onc of sald outgoing and any
one of said return line-wires may be con-
nected 1n circuit through said switehboard-

bars with the secondary coil of any one ol
sald induction-coils, substantially as and for

the purpose set Lorth. _
In testimony whereol I affix my signature
in presence of two witnesses.

ITARLEN P. SNOW.
Witnesses:
FRED KEINFELDT,

C. 3. HHAYES.
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