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To all whonv it may coneeri: o

Be it known that 1, CHARLES E. SCRIBNER,
9 ecitizen of the United States, residing at
Chieago, in the county of Cook and State of
Illinois, have invented a certain new and use-
ful Improvement in Systems of Current Sup-
ply for Telephones, (Case No. §73,) of which
the following is a full, clear, concise, and ex-
act description, reference being had to the
accompanying drawings, forming a part of
this specification. o |

Myinvention relates to telephone-exchange
systems in which the substation-microphones
are supplied with current from a common
source located at the central station or other
convenient point. Ifs object is to provide a
simple and efficient system for supplying cur-
rent in which cross-talk or telephonic inter-
ferences between different lines of the system
shall be eliminated and the difference of po-
tential between the terminals of either of two
connected linesshall berendered independent;
of the resistance or electrical condition of the
other line. A secondary objectis to provide
forindependent signals in the circuits of tele-
phone-lines adapted to be automatically op-

erated by the alteration of the circuits at the

substation in the use or disuse of the tele-
phone. |

In my invention I interpose a condenser in
the conduetorordinarily employed for uniting
telephone-lines in a telephone-switchboard,
and I connect the common source of current
supply with the severed portions of this con-
ductor {hrough impedance-coils. A steady

current is thus permitted to flow from the

source of supply through either impedance-
coil to the corresponding portion of the con-
ductor uniting the lines, and thence through
the substation-microphones included in the
lines., The variations caused by one substa-
tion-microphone in the eurrent through it are
propagated, through the medium of the con-
denser in the conductor uniting the lines,
through the other line-wire and the telephone

in its circuit, their transmission through the

impedance-coils being obstructed by the seli-
induetion of the coils. Obviouslyifthesource
of current supply be of comparatively lowin-

ternal resistance the volume of current In

l

either line is independent of the resistance in
the other line, since the conduetors of the
line are separated as to the steady currents
in their cirenits by the condenser. Ilenceif
a short and longline be coupled together the 33
instruments in the long and high-resistance
line are not deprived of current for their
proper operation by the shunt-path through
the lower-resistance line. At the same time
the electrostatic impulses which are propa- 60
oated from one line through the condenser to
the other line are found to be but slightly de-
pendent, within eertain widelimits, upon the
resistance in their circuit.

Tt has been found desirable in practice to 05

provide signals in connection with the line-

cirecuits which shall be automatically con-
trolled by the position of the telephonic ap-
paratus at the substations, their indicators
being displayed or concealed as the telephone 70
is brought into use or returned to its normal
position. Such signals ordinarily comprise a
line-signal permanently connected with each
line, which is adapted to display its indicator
when the telephone is removed irom its 73
switch-hook for use, and a pair of clearing-
out signalsin each loop-conductor for uniting
telephone-lines, the two clearing-oul signals

| of each plug-circuit being adapted to operate

independently, each serving to notify the op- oo
erator of the replacement of the telephone of
the line with which it is more directly con-
nected.

A feature of my invention consists in the
combination, with the before-described sys- 85
tem of current distribution, of line and clear-
ing-out signals. I connect with each line, as
heretofore, aline signal orannunciator of con-
siderable resistance, the free terminal of the
signal being connected to one pole of the go
source of electric current which itis designed
to employ in supplying the substation-micro-
phones; and I provide the impedance-coils
of the current-supply system with suitable
mechanism foroperatingindicators, thus con- 95
verting them into signaling instruments.
The impedance-coils are constructed to have
comparatively low ohmicresistance,whereby,
when they are brought into cireuit with tele-
phone-lines, the current through the line-sig- 100
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. signals is seceured, while their: msmt&nee 18!
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‘nal:is shunted and the I&tter 1et111118 to w%i
?norm&l position. : O - .
In the idle eond1t10n Of the ]ime the 11110-5
?%wna}l remains: inert, the line-circuit being
. 5:openatthe %ubsmtmn
1 there is. brought into . position for use, as by
L removing the tele,ph@ne from its Swmch-hook g
. the line-circuit is closed through: the tele- |
~ phone and microphone and the line-annun-
1o clatoriis operated: by the currentwhich finds |
' ‘cireuit through it from the common' battery |
orother source of supply. .
1s made with the line in: the usual way, the!
line -signal is shunted and becomes again |
15 inert, the. clearing-out signal is chspla,yed |
o and smtable em*renf for Opemtmﬂ the sub-,
o station - microphone is put upon: the line. |
o0 Upon the return of the substation apparatus: |
o to'1ts normal position the elem ing- 011‘ %swnﬂ,lé
@bwmﬁes this eondition. . |
IIlthel to 1t has been neue&smy to meludeé
sthe clearing-out signals directly in the line- |
¢ireuit, in whlch pomtwn their impedance |
and r emstance have been detrimental totele- |
In the arrangement |

eonductor and .‘EL]SO that it is not new to con-
nect a Source of current with two different
por tions of a continuous line-cirenit through
different signals,

for signaling purposes alone. I believe my-

self to be the first, however, to discover the

possibility of producmn in a telephone-line a,
steady current by connecting a source of sup-
ply through a coil having sufﬁelent Impedance

to pr event the passafje_of telephonic currents
and of permitting variations in the current

of the first line and propagating them in an-
otherline through the medium of a condenser,
and to bring the condenser and signals into
such relation that they exercise their fune-
tions cooperatively in the different systems.

My invention is illustrated in the accom-
panying drawings, in which—

IFigure 1 represents the circuits of the sys-
tem of current supply alone, the two substa-

tions being shown in a continuous metallic

circuit which is provided with circuits and
apparatus 1n accordance with my invention
for supplying current to the substation-mi-
crophones. ['ig. 2 represents the combined
system of current supply and automatic sig-
naling, the apparatus being shown in con-

“When the appamtusé
tallic cirenit 1 2.

the central section.

When connection |

:lme-wue 2.

pedance-coils.

ill: be

cab station 3.

a condenser being mter—.
posed in the ¢ cireuit between the pomts of con-
nection of the different signals in a system

, if desired.
vawuslv the b&tter}

The sound-

may have a considerable internal resistance
without the occeurrence of cross-talk between

-the different telephone - circuits connected
~with 1t 1n common.

Referring now to Ifig. 2, similar telephonic
appliances are indicated at the substations
A and B, together with a signal-bell ¢ a con-
denser ¢’ in cireuit with it, and a telephone

switeh-hook ¢?, from which the telephone is
‘norm

allvsuspended,the switch beingadapted
to connect the telephone and the bell alter-
nately in the line-cireuit as the telephone is
removed from or replaced upon its support.
The line-wire 1 from station A is connected
with one line-contact of a spring-jack ¢ in a
telephone-switchboard at the central station
and with one terminal of a signaling instru-
ment /i, whose other terminal is connected
with one pole of the common battery f. This
signal should be of moderately high resist-
ance—as, for example, five hundred ohms—
and should be so constructed as to fail to re-
spond to alternating currents such as em-
ployed for operating the substation - bells.
The line conductor 2 from station A 1is like-
wise connected with a line-contact of spring-
jack g, and is also connected to earth through

I'hese branches

, wﬂl cr eatc, ﬂu‘mwh IR
éeach substation a praetwally continuouseur-
rent, the current in either circult dependuwé NEREEE N
?Solehf upon the resistance of that eireuit. EERN
sounds are made in one microphone, as ¢ m.l
L station ‘A, the current in the line-circuit to .
til
the same time a simple and particularly eﬁfeet_?
ive mode of rendering the line-signal inert:
and insuring its 1"etuln ‘[0 lts normal condl-é
guonlspmwded
o ITam aware: tha,t 1t is not new in: the mt ef
RS ;tele ;heny tosupplycurrentforoperating sub- |
o ostation-microphones to different lines from a
o common source through different 1mpedaﬂee-f
o eollsy the lines being umted by a eontinuous:

It
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- nection with the 11811‘1,1 meehamsm c:-f .a, tele—
O fphone-swmehboard SEEEDERERRNEE SERERE
. In the simple System shown in E ig. 1 each Edo REDE RS
;of the substa‘tmns A and Bis eqmpped with
“a'mierophone ¢" and a telephcme ¢, these in- 10
struments being: included in series in & me-: i
A condenser d isincluded 0
In'the conductor 1 at a point which may be -
From each sidei of the
condenser branches 3 4 are taken, including
impedanee-coils e and e .
are connected with one: pole of a battery f,
~whose other pole isconnected by a conductor 3o =
5, mdudmﬂ' anotherimpedance-coil, withthe '
~As many line-circuits may be:
Gonneetedmth the single battery f as de- - 1
sired, the connections being taken' through ' @ 1+
branches similar to 3, 4, and 4, includingim- 3g '

The condenser ¢ may be of | 1
| 'one microfarad capacity and the impedance- 10
colils may each be of ten or ﬁf‘reen ohms re—é EEREEREE
?SIS’GELHGG orimore = BERERREERS

'»...-u_:

that Sta,tmn is varied in accordance with:the: 1
varying resistance of the microphone. RN
fluetuations of this current do not appear to = 1
traverse ‘the impedance- coils e and e but |
| rather to be absorbed in: condenser d and:
propagated through the medium of the latter:
through the en‘emtto station 3. o
§W€LVG{3 impinging upon : lmor(}p}mne ¢ at sta-
tion! A are tlms reproduced in the telephone
Sinee no perceptible Auctua-: ::
tion takes pla,ee in the current through the
impedance-coils e, ¢, and ¢* the battery /

The

100

I

Il




W p]

1O

33

40

<o

[
|

Go

559,616

an impedarice-coil e*.
station B is connected with similarapparatus
in the switchboard. | |

At the switehboard a number of plugs, with
their accessory circuits and swifches, are pro-
vided, but one pair being shown, however.
The plugs 7 and ¢’ are constructed each with
two contact-points & and &', adapted to reg-
ister with the two line-contacts of a spring-
jack. The tips k of the two plugs are united
by a conductor 6 and the sleeves 4 by a con-
duetor 7. A condenser ¢ is included in the
conductor 6. From the severed portions of
this conductor branches 8 and 4 are taken to
one pole of battery f, the other pole of the
battery being connected to earth. In the
branches 3 and 4 signals e and €' are included,
the electromagnets of the signals being con-

structed to have sufficient impedance to per-

mit them to perform the functions of the im-
pnedance-coils described 1n connection with
FFig. 1. An operator’s listening-key [ is fur-

nished to enable the operator to connect her

telephone setm with the plug- cireuit 6 7, and
a calling-key n for looping a generator o of
signaling-current, suitable for operating bells
¢®, into circuit with plug +.

W hen the subscriber at station A desires to

converse with the subseriber at another sub-

station—as, for example, at station B—he re-
moves his telephone ¢ from switeh-hook ¢,
thus permitting the latter to close the hitherto
open circuit between conductors 1 and 2
through the telephone ¢ and microphone c'.

Current from battery f then finds circuit

through signal h and line conductor1 to line

2_and thenece through the impedance-coll e® at

the central station. The signal is thus ex-

cited and indicates the call to the attendant, |

who in response inserts plug ¢ into the spring-

jack g of the corresponding line, at the same |

time bringing the telephone minto connection
with the plug-circuit. Battery f is now pro-
vided with a circuit of much lower resistance
through signal ¢ and conductor 6 of the plug-

circuit to the line-wire 1, returning through :
through an impedance-coil to the line at each

the line 2 and impedance-coil e>. The current

suitable for the operation of the microphone

is thus obtained at the substation. In the
new arrangement of the circuits the Impe-
dance-coil e of low resistance isin shuntof the

signal  of high resistance, and the latter, be-
ing practically short-civcuited, becomes inert:

and returns to its normal position. Illaving
learned the subscriber’s order, the operator
inserts plug 7' into spring-jack of line to sta-

tion B and depresses the plunger of calling-

key 1, thus ringing bell ¢ at station B. When
the subseriber at this station has responded
and has removed his telephone fromits switch-
hook, the telephonic appliances at the sub-
stations are united in a complete metallic cir-

cuit, including condenser d, both stations be-

ing supplied with current from battery f.
Conversation may then take place, as de-
seribed in conmection with Fig. 1. When

either telephone is replaced upon its switeh-

The line-cireuit from | hook, the circuit of battery fthrough that line
is interrupted at condenser ¢ whereby the
| corresponding clearing-out signal e or e’ be-

comes demagnetized and returns to its inert

| position, displaying a suitable signal to indi-
cate to the operator the position of the ap-

paratus at the substation. The display of
both signals may be interpreted as signifying
{hat the conversation is terminated and the
connection between the lines may be removed.

It is found in practice that with the con-

denser connected in the circuit of the lines:

between the points of supply of current 1o
them it is possible to employ impedance-coils
e ¢ of less resistance than would be permis-
sible with a continuous conductor in place ot
the condenser, no appreciable interference
between different telephone-lines connected
with the common battery being noticeable
with low-resistance impedance-coils arranged
as herein described. My invention thereiore

permits the use of a battery of much lower

electromotive force than would be necessary
to provide the proper volume of current for

| operating the substation-transmitters if the

impedance-coils e and e’ were of high resist-
ance, and thus accomplishes transmission
with a minimum expenditure of energy in the
system of distribution. -

I claim as new and desire to secure by Let-
ters Patent—

1. The combination with a telephone-cir-
cuit, of a microphone and a telephone in the
circuit, a condenser included in the circuif
between the microphone and the telephone,
and a source of electric current for supply-
ing the microphone connected through a re-
sistance-coil with that portion of the line in-
cluding the microphone, substantially as de-
seribed.

9. The combination with a telephone-line,
of a microphone included inseries in the tele-
phone-circuit at each terminal station of the
line, a condenser in the line intermediate of
the two stations, a source of electric eurrent
and a connection from said source of current

side of the condenser, substantially as de-
scribed. |

3. The combination with a metallie-circuit
telephone-line, of a microphone and a tele-
phone in series in the line at each of the ter-
minal stations thereof, a condenser In one
side of the line intermediate of the stations,
a source of elecfric current, two branches
from one pole thereof through impedance-
coils to the same side of the telephone-line ab
each side of the condenser therein, and a
branch from the other pole of the battery to
the other side of the telephone-circuit, sub-
stantially as deseribed.

4. The combination with a source of elec-
tric current, of several complete telephone-
circuits, each including a microphone at each
of its terminal stations, a condenser in each
circuit intermediate of the terminal stations,

 branches from each side of each condenser to
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the same pole of the said source of current,
‘and a low-resistance impedance-coll in each
-of said branches, substantially as described.
b The combmﬂil@n with two united tele-

:_plmne lines, of a microphone and a telephone
- at the sub‘smtun of .each line, and means for
- opening the line-circuit or closing it thr ouﬂh{ |
.. sald telephonic appliances, a condenser in-
. cluded in the link conductor uniting the lines,
-a source of electric current for Supplymﬂ‘the; |
‘substation- -microphones, and an electromag- |
. netie signal in a braneh from said source of
. current 'to each of said telephone hnes sub-i. 1
stantmlly as described. | | o
. .. The combination w1t11 A telephone 1111@
DR gof a microphone and a telephone at the ;sub-;
. station thereof, and a switeh for interrupting
. the:line-circuit or closing it through the mi-
- crophone, a source of eleetmc, eurrent perma-
‘nently econnected with the line through a con-
ductor including a high-resistance Swnalm |
Anstrument, a link eonductor for e%tabhshmﬁé |
connection _.be__tweell lines; a branch from said |
source of .current to the --link.‘ conductor, and.

souree of current to

25 asignaling instrument of comparatively low |-
. orresistance meluded in thesaid branch, whelo-- -

. by the high-resistance signaling _m%trument
s --131*5513.131-;6&113?% short-circuited by the low-re- |

~sistance instrument and the latter is adapted | .

559,816

L b0 give a: c:w'na,l when conneetmn 1s made

Vlth the hne | o o
In csombma;twn two felepho:ae lmcs each:
promdcd with a mwmphone and telephoneatr. -
its substation and with a switeh- adapted to
Anterruptthe line-cireuit or to close it through
‘the microphone; a common source of. eurrent L
a branch from-one pole of said source of cur- =
{ . rent to each line through a signaling instru- =~
~ment of high I‘BblStﬁlCG 2} hnk eonductm for
uniting the lines, a condenser included there-
in, a bmneh fmm the same pole of the said
each side of the con-

{ denser, and a signaling instrument of com-
“paratively low resmtﬁmue included in each of
said branches, whereby when connection is
made between the lines eurrent is supplied
to each linefor 0permmﬁ its transmitter, the = -
line-signal of each line is- ‘practically short-
Celr cmted and a clearing-out signal is brou oht
~into connectwn w1th em’*h lme Subbtﬂlltlét“\‘" |
as described. o
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In witness Whereof I h ereunto sub&,(*l 1be my

_‘;mme this 7th day of December, A. D. 1894

CHARLES E SCRTI \TER
W’ltnesses

- KELLA EDLER
S LUCILE ..._RUSSELL.. ﬁ
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