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To all whom it may conceri: - |

Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Telephone-Exchange Sys-
tems, (Case No. 183,) of which the following
is a full, clear, concise, and exact descrip-
tion, reference being had to theaccompanying
drawings, forming a part of this specification.

Myinventionrelatesto telephone-exchange

systems, certain featuresthereof being adapt-

ed for use in exchanges having only one
switchboard, while all the features thereof
may be advantageously employed in ex-
changes having multiple switchboards.
- T will describe my invention more espe-
cially asapplied in nrultiple systems,referring
only incidentally to its application to single-
board exchanges. | |

My invention consists, first, in the use of
polarized individual annuneciators in the tele-
phone-lines, in combination with a battery
connected with the connecting devices and so
arranged that when any two lines are con-
nected together the battery-current will be
closed through the polarized individual an-
nunciatorsinadirection topreventtheirbeing
operated; second, in extending each line from
its switch or plug socket on the last board
through a polarized individual annunciator
and thence to ground, the annunciators being
of high resistance and provided with a large
number of turns to act as self-induction coils
when two lines are connected together; third,
in providing connecting, signaling, answer-
ing, and testing apparatus at each of the
boards so arranged that communication may
be had between the eentral office and the dif-
ferent subscribers’ stations, as desired, to en-
able one subscriber to be put in communica-
tion with any otheridle subscriber; fourth, in
aspecial battery-circuitin connection with the
connecting devices, whereby the individual
polarized annunciators of two connected lines
are prevented from being thrown down while
connected for conversation, the presence of
the battery-current on any lines thus con-
nected at one board affording means for test-
ing the lines at any other of the boards, and,

fifth, in a differentially-wound clearing-out |

last boards.

| annunciator, the battery-circuit connected

through said coils,and a branch from between
said coils to a pair of cords or other connect-
ing device, the different windings of the an-
nunciator being of a different number of turns
and so apportioned that when two lines are
connected by the cord the currents through
the different windings will be such as to prac-
tically neutralize the core. -

By the use of my invention the spring-jack
switeches heretofore generally used may be
dispensed with, simple metallic sockets being

used instead. Moreover,no special test-wires

are required in multiple systems.
My invention is illustrated in the accoms-
panying drawings, in which | -
Figure 1 isa view illustrative of three tele-

ple switchboards, each line extending from

its socket on the last board to a polarized an-

nunciator and thence to ground, the opera-
tor’s apparatus being shown at the first and
Fig. 2 is a detailed view show-
ing the manner of winding the clearing-out
annunciator differentially. Fig. 3 is a view
of a subscriber’s outfit, a single-stroke bell
being shown as a signal-receiver, the mag-

neto-generatorbeingof the usual typeadapted

to send current in reversals. I'ig. 41is a dia-
oram showing a single switchboard with three
lines connected therewith and two of said
lines being connected together, the clearing-
outannunciators being omitted from the pairs
of connecting-cords, as is sometimes desir-
able—as, for example, upon toll-lines.

Like parts are indicated by similar letters
and figures of reference throughoutthe differ-
ent figures.

Referring now to Fig. 1, line a after con-
necting with the sockets ¥, U?, and 6° on the
different boards passes through theindividual
polarized annunciatorcon board 1and thence
to ground. Line d isconnected in like man-
ner with sockets e’ €? ¢®, and from the socket
3 through an individual polarized annuneci-
ator on board 2 and thence to ground. ILine
g coming from its subscriber’s station (for
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detail see Fig. 3) is connected with its sockets

' 1 S and thence through polarized annun-
ciator ¢ on board 3 and to ground. ‘The lines
@ and d are shown connected for conversation
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at board 1 befween sockets b’ and €, while
the annunciator of line g at board 3 is shown
down, asif a call had just been sent in, while

the test-plug at board 3 is shown applied to

socket e* as in the act of testing line d.
Referring now to board 1 of Fig. 1, it will
be seen that the plugs & k&’ are connected by
the cords k* 5, a usual calling-key being in-
cluded in each of the cords. The elecwmfr-
out annuneciator / is wound differentially and
the circuit through the coils thereof may be
traced from wround through battery m' and
thence thmuﬂ'h winding 7 in one direction
and thence baek thmua'h winding o, having
the greater number of turns in the Qpposlte
dlrec,twn and thence to ground. The strand

of the cords % k? is co_nnected through wire

m with a point between the dif‘ferenmal coils

n 0, a8 shown. The battery m'is of such
stren gth and its polarity such that the indi-
wdua,l annunclators of any two connected
lines, as annunciators ¢ and f, will be retained
in position as long as the connection between
the lines remains. 'The current of battery m'
18 effective in locking the annunciators ¢ fin
position,while at the same time, being present
at sockets b® b% and € €% serves, when the
proper testisapplied, to mdwdte that the lines
are in use. The adjustment of the bell of
each subseriber’s outfit should be such that
there would be no danger of calling a sub-
seriber simply by the euuent from battery
m'. A special calling-battery p is provided,
icient strength to Gp-

which should be of su

erate any subscriber’s signal-receiving device

or single-stroke bell when closed to his line.

The different coils n 0 of the clearing-out

annunciator are not of the same number of
turns, the coil o having the greater number.,

The resistance of the individual annunciators
18 such that the current derived through coil

0o will have practically the same eﬁect upon
the core as the greater current through the
less number of tums in the coil n. Henee in
effect the clearing-out annunciator will be
neutral so far as it 1s affected bycurrent from
battery m'. It is evident that current from
the magneto of either of two connected sub-
scmbels will operate the clearing-out signal.
Since the individual &nnunemtom are never
disconnected from their telephone-lines, re-
spectively, they should be of high reblstanee
and preferably of many furns, so as to act
asself-induection coils, for reasons well under-
stood.
clator may be provided with a long core and
say, ten thousand turns, and its
resistance may be, say, five hundred ohwms.
The resistance of the polarized annunciators
being known, the required amount of differ-

‘ence in the differential windingsn and o may

be readily determined.
. As shown in Fig. 4, the lines ¢’ ¢* are con-

" nected to*ﬂ*ether by the pair of cords ¢’ g

The battery ¢’ is designed to be used for sig-

" naling the su bsembers, an ordinary key bem o

shown in the circuif of each cmd of the Aif- g for line .

Thus, as shown in Fig, 4, the annun- | ters.

 ferent pairs arranged to make connection
twith this battery.

The individual annun-
ciators ¢° ¢, &e., of the different lines are
each wound with a large number of turns of
fine wire, so that the self—mduetmn of these
1ndw1dua,1 annunciators will be sufficient to

' prevent any injurious effects upon the lines

when connected together for conversation,
although the individual annunciators remain
connecfed therewith in ground branches, as
shown. Thus simple sockets may be used as
switches upon the switchboard for the tele-
phone-iines and the individual annunciators
of any two lines, when the lines are connected
together between their switches or connect-
ing - pieces upon the sw1tehbomd will be
%hum}ed

The operation of my system as applied to
multiple switchboards is briefly as follows:
Suppose a call sentover linea, throwing down
shutter ¢ at board 1. Operator at board 1 at

once inserts plug k£ in socket b’ and brings

her telephone into circuit, thus putting her-
self in communication with the subscriber of
line a to receive the order, which we will say
is for line d. Lme d is then tested by apply-
ing test-plug p’ to socket €', and no current

_bemﬂ' indicated is ewdenee that the line is

idle. The plug £’ is then inserted, as shown,
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and the key in cord %k?is closed to the calling-

battery, thus sending current over line d to
indicate to the subscriber thereon that he is
wanted. The two subscribersare thus placed
incommunication,theirannunciators remain-
ing in ground branches, asshown. .
nunciators being, however, of high resistance
and provided with a large number of turnsthe
ground connections will not to any injurious

extent interfere with the circuit, and asthean-

nunciators are held up by battery ' no false
signals will be made. The manner in which
this prevention of false signals is accom-
plished may be described as follows: Current
flows'from battery m' through one winding
of the clearing-out annunciator/ to the cord-
circuit £° k° and thence to the plugs k %',

From these it finds circuit to the line-wires of

the twoa lines with which the plugs are con-
nected and thence to earth through their re-
spective annunciators cand . The polarity
of battery m' is so arranged with respect to
the magnetic polarity of the individunal an-

nunciators that thése shall not attract their

armatuares in a manner to release their shut-
If now a signaling - current be sent
from eilther substation as a signal for discon-

nection, a large portion of the signal-current
will ﬁnd circuit through the clearing-out

drop [/ to earth, operat.mﬂ' that drop. A part
will pass throu gh each of the individual an-
nunciators to earth, but will fail to operate
these, because they will be retained inopera-
tive by the superior force of battery m'

| Either connected subscriber may clear out
by hanpging up his telephone and operating

Suppose acall besentoverline
The operator testing at board 3,

his generator.

These an-
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as shown, will find current on the line and
will thus know that the line is busy—that is,
if the line were not in use the application of

plug p’ to any socket would produce no re-

¢ sponse in the telephone of the operator test-
ing, but if the line be in use a current will
be shunted from the line by the grounded
test-plug and passing through one helix of
the induction-coil will indnce a momentary

10 current in the operator’s teléphone. She will
thus avoid crossing in upon connected lines.

The system herein described is of special ad-
vantage on account of itssimplicity and cheap-

‘ness. The problem of wiring large boards,
15 which has been considered heretofore one of
the most difficult, is made easy, sinc¢e only
half the number of connections are required
by my system herein, the special test-eircuits,
one for each line, as hereinbefore used, being

20 dispensed with; also, it will be observed that
the spring-jack switches, which are very eXx-
pensive owing to the superior workmanship

and material required, are dispensed with.

Having thus described my invention, I

25 claim as new and desire to secure by Letters
Patent—

1. The combination with two telephone-
lines each provided with a different connect-
ing-piece on each of two or more switeh-

30 boards, and each permanently connected to
oround through its individual polarized an-
nunciator, of a connection between said lines
at one of the boards and a battery closed in
derived circuit through said annunciators to:

35 hold them in position to prevent false signals.

2. A pair of plugs connected together and
to a grounded circuit between two unbal-
anced differential windings of an annuncia-
tor in said grounded circuit, a battery in said

4o grounded circuit between the coil having the
Tesser number of turns, and circuits includ-
ing resistance with which said plugs are
adapted to be connected, the resistance of
said cireuits and the difference in the differ-

45 ential windings being apportioned to cause
the current through the coils to have practi-
cally the same effect upon each, and practi-
cally neutralize the annunciator-core.

3. In combination, two telephone-lines,con-

so nection sockets in branches from each line, a
conductor uniting twosockets of the different
lines, and an individual annunciator in a
permanently-closed branch from each line of
high resistance and self-induction, substan-

se tially as described.

4. The combination with two telephone-
lines connected together,of permanent ground
branches, one from each line including a po-

~ larized annunciator, of a battery closed

6o through said annunciators to retain them in
position.

5. In combination, two telephone-lines, a
conductor temporarily uniting the two lines,
an individual annunciator for each line in a |

permanently-closed branch of the line of high

resistance and self-induction, and means ap-
plied through the instrumentality of said
conductor adapted to render said individual
annuneiators irresponsive to signaling-cur-
rents in the lines, substantially as deseribed.

6. In combination, two telephone-lines, a
socket connected with each line, a connect-
ing-plug in each socket, a link conductor
uniting the two plugs, an individual annun-
ciator for each line in a permanently-closed
branch from the line of high resistance and
self - induection, a clearing-out annunclator
connected with said link conductor, and
means applied through the instrumentality
of each of said plugs and sockets adapted to
render the individual annunciators irrespon-
sive to signaling-currents in the lines, sub-
stantially as described. |

7. The combination with a telephone-line
circuit, of an individual annunciator con-
nected in a permanentbranch circuit between
the different sides thereof, said annunciator
being arranged to be retained unresponsive
to signaling-currents through it by a continu-

' ous current through it, and a source of con-

tinuous current in a branch circuit between
the different sides of the circuit; substantially
as described. |

3. The combination with a telephone-line
circuit of an individual annunciator adapted
to remain unresponsive tosignaling-currents

when a continuous current traverses its coils,

connected in a permanent branch between
the different sides of the said cireuit, and a
pair of connecting plugs and cords and a bat-
tery adapted to be connected between the
different sides of the line-circuit when con-
nection is made with said line, to prevent the
subsequent operation of the individual an-
nunciator; substantially as described.

9. The combination with a telephone-line
of means for sending signaling-current over
the same,said means being located at the sub-
station thereof, said line being provided with
a permanently-closed branch of high imped-
ance at the central office, a signal-receiving
instrument located in said branch, a connec-
tion socket located in the line at the central

office, a connecting-plug constituting a tem-

porary terminal of another telephone-line
adapted to be inserted in the said socket,
and means applied through the instrumen-
tality of said connecting plug and socket
adapted to render the said signal-receiving
instrument irresponsive to currents sent from
the subsecriber’s station. .
In witness whereof I hereunto subscribe
my name this 1st day of December, A.D. 1888.

CHARLES E. SCRIBNER.

Witnesses:
L.ESTER CLEMENT BARTON,
CHAS. G. HAWLEY.
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