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To all whom it may concern:

Beit known that I, CHARLES E. SCRIBNER, 3,
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of I1li-
nois, have invented a certain new and useful
Improvement in Telephone - Exchange Sys-
tems, (Case No. 362,) of which the following
18 a full, clear, concise, and exact descrip-

- tion, reference being had to the accompany-
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1ng drawings, forming a part of this specifi-

cation., -
My invention relates to switechboards of

telephone-exchange systems, particularly to

that system in which the act of calling auto-
matically bringsthe signaling substation into
connection with the operator’s telephone to
permit of communication between the oper-
ator and subscriber. - -

Heretofore it has been common to provide
a signaling-annunciator in connection with
each telephone -line, the annunciator being
provided with switch - contacts adapted to

connect the line-circuit with the telephone
of a listening operator when the annunciator:

was actuated in response to a signaling-cur-
rent transmitted in the line. The disadvan-

- tage of this system has been that in the event,

3°

35

40

45

of several subscribers signaling simultane-
ously the different telephone -lines became

connected with the operator’s telephone at
-the same time and confusion of the orders to

the operator resulted.

The primary objeect of my present im-
provement is to prevent the connection of
more than one line with the operator’s tele-
phone at a time. To this end I have S0 or-
ganized the apparatus and circuits that after

~one annunciator has operated and connected

the corresponding line with the telephone of
the attendant the operation of the remaining

‘annunciators of the group is rendered im-

possible until the first call shall have been
attended to and the annunciator restored to
its normal position. The .call-signals are

transmitted from the substations to the ex-
change by means of a source of signaling-
current located at the exchange and con-
nected with each line through its particular
-annunciator, the line being normally open as
to continuous currents at the substation.
At the latter station a switch is provided for

closing this ecircuit when desired. Henece

when the switch of any substation is operated
the corresponding line-annunciator upon the
switchboard at the exchange is actuated and
connects the line with the operator’s tele-
phone. Each annunciator is provided with
a-pair of switeh-contacts in addition to the
ordinary contacts by which the telephone is

connected with the line, which control the
continuity of the circuit of the common Sig-

naling-battery, the switch-contacts of all the
annunciators of the group being included in
series in the battery-cireuit. = It is thus plain
that when an annunciator has been operated

‘the transmission of a signal from any other

substation of a group is prevented, since the
connection of the other members of the
group with a common signalin g-batbery is in-
terrupted. | | -
Subordinate features of my invention con-
sist in means for restoring the annuneciator
of a signaling-line upon the establishment of
connectlion with the line by means of the
usual connecting-plugs and in a device for
controlling the connection of the operator’s
telephone with any line during the use of the
line. The firstof these subordinate objects I
accomplish by employing the type of annun-
clatorknown asa *¢ self-restoring” or ¢ self:-
resetting” annunciator,the restorin g-magnet
being included in a local ecircuit which is
closed by cobdperating contact-pieces at any
spring-jack with which connection may be
made by means of a plug, one of the contact-
pieces being preferably located in the Spring-
Jack itself and the other in the connecting-
plug, the circuit-connections with the latter
being made by means of the usual flexible
cord. ' o

The second-mentioned subordinate feature
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consists in a manually - eontrolled key for

opening the local circuit to permit the oper-
ation of the annunciator in order to connect
the operator’s telephone with the line. Ob-
viously if the restoring-circuit be thus inter-
rupted while the line-circuit is still complete
at the substation the annunciator will at
once respond to the current flowing from the
common signaling-battery in the line-cireuit
and will act to connect the line with the tele-

phone, as in the case of an individual signal.

95

100




9 | 072,

My invention is illustrated in the accom-

panying drawings and may be described with

reference thereto.
Figure 1 represents, diagrammatically, the
apparatus and circuits of my improved ex-

~change system. Ifig. 2 is an elevation of the

10

line-annunciator, showing the special switch-

contacts with which it is- provided in my in-:

vention.
In the diagram of Fig. 1 three substations
A, A, and A? are represented as connected

with a telephone-switchboard by means of

line-wires 1, 2, and 3, respectively. As the
circuit connections of all the lines are alike
those of line to substation A alone may be

traced. The substation isprovided with the

usual telephone a, microphone ', and bell ¢?,

together with an. automatic switch «° for
. switching the bell and telephone alternately
20

into circuit of the line. A condenser g* is

- included in the branch with bell a®. The
_ line-wire 1 is connected with the line-spring

25

b of a spring-jack ¢ at the exchange and with

~one terminal of: the main or operating mag-
net d of theline-annunciator e. The remain-
-ing terminals of all the line-annunciators are.

connected with a common conductor 4, which

20

- position.

terminates in the contact-anvil d° of annun-
This -anvil is one of two-which are.
crossed together by contact-piece d* on the
annuneciator while the latter is in.its normal
Contact d® of the pairis connected

ciator e.

- by conductor 5 with contact «” of annunciator

35

¢!, contact d? of the latter being connected in

turn with contact ® of annunciator ¢, whose
contact d® is grounded: through the common |

- signaling-battery /.

“different annunciators are thus in series in a

~conductor 5, normally.extending from con-.
40.

“all of the line-annuneciators being included
in branches from the common grounded. bat--
“tery to their respective lines. |
- Kach annunciator is provided with anolher
pair of contact-points d® d°, which are adapt--
ed to be closed together when the shutter d'.
of the annunciator 18 operated. - T'he con-
tacts d° upon the different annunciators arc

Contacts d* d® upon the

ductor 4 through signaling-battery 7 to earth,

- connected with their respective lines, while
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pieces d®are united with a common conductor

7, which constitutes one terminal of the op-
erator’s telephone set ¢. |

~ Each spring-jack has,in addition to- the.
‘line-spring b, a thimble ', which constitutes |

one terminal of the restoring-magnet d’ of the
corresponding line - annunciator, -the other

terminal of the magnet being connected to-

- earth.

60

-~ quired for signaling and for bringing the op-

line. . Each plug, as A, is provided with a. .

erator’s telephone into connection with the

221

contact-piece 7, adapted to make connection
with the line-spring b and with a sleeve con-
tact-piece 7', arranged to register with thim-

‘ble U’ of the spring-jack, into which it may

be inserted. The tips ¢ of the plugs / k' of a
pair are connected together by a flexible con-

“ductor 8, two. calling-keys k and £’ being in-

cluded in the circuit, each being adapted to
send a signaling-current from the generator !/
through the corresponding plug when the key
is depressed. The sleeve contact-pieces®’ are
connected together by aconductor 9, a branch
10 from which extends to the free terminal of

battery . A keym is included in conductor

9, adapted toopen thecircuit when depressed.

A clearing-out signal o of ordinary charac-

ter is connected in.a branch from conductor
10 to conductor:8 of the plug-cireuit. |

- The general construction of annunciator e
is represented with sufficient clearness in the
diagram, but I will deseribe it in some:detail

with reference to Ifig. 2.

- Magnets d and d' may be of the tubular
type, with their. closed extremities placed to-
cgether. The shell of.magnet ¢ carries a
bracket 7, provided with {runnions, upon
which an armature d° is pivoted, being hung
from its upperedge. The shell of magnet d

likewise carries a bracket d’, in which a shut-

ter d'° is pivoted at its lower edge. -Before

the shutter hangs a light shield d', . which 18

thrown into a horizontal position by the shut-

ter when the latter falls forward. . The shut-

ter is normally engaged and held in its ver-

tical position by a catch at the extremity of

an arm d?, carried by armature d°. The two

contact-points d? d? are carried in a plate of

insulating material secured to the bracket.

They are.crossed together while the shutter

is in-its normal position by a light strip of

metal d?, fastened to the shutter and adapted

to bear against them. The contact-points d”
¥ are. arranged on. the lower part of the
bracket ° in the manner of the ordinary

‘night-bell springs, the spring d° being in po-

sition to be.engaged by the shutter in its fall
outward and to be closed upon by d°. When
the magnet d is excited, it attracts 1ts arma-
ture ® and thus releases the shutter ¢'>. The
latter falls outward, throwing the shield "

“into its horizontal position and at the same
| time removing the cross between anvils d* d®
and closing contacts d” d° together.

- Iwillnow trace theoperation of the system
throughout with reference to Iig.1. In the

-normal condition of the apparatus the eircuit
from each line to earth at the substation is
_ | interrupted.- at. the .condenser ¢* at the sub-
- The operator is provided,. as usual, with a.
number of pairs of connecting-plugs for unit-
ing two lines into continuous circuit. In the
~diagram butone pair isrepresented, together:
~with the wvarious accessory appliances re-

station. . When- -the telephone is: removed

from the hook for-use, the eircuit to earth is
completed, whereby a path for current from
“battery fis created through conductor 5, in-
_cluding the various contact-points d* d?, con-
~ductor 4, magnet d of the line-annunciator of

the corresponding line, thence through the

line-wires—as, for example, line 2—to earth
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- contact-points ¢® d® and conductor 7 to the

- 52,921

at the substation. The annunciator is thus

operated and displays its signal, at the same
time closing a circuit from the line through

operator’s telephone set ¢g. The subscriber
then, addressing the listening operator at the

- exchange, communicates the order for the

10

- grounded battery

20

- magnet d' of the annunciator.

connection which he desires.. The operator
inserts plug 2 into the spring-jack ¢’ of the
calling-line and places the remaining mem-
ber A’ of the pair of plugs in a spring-jack of
theline called for. Circuitis thus completed
between the two lines, being by way of the
tips of the plugs and conductor 8 of the plug-
circuit. | | L |
By the insertion of plug 7 into spring-jack
¢' the local restoring-cirenit of the annuncia-
tor ¢ was closed through a ecircuit from
J through conductor 10,
conductor 9 of the plug-circuit, key m, sleeve

2" of plug A, thimble ¥’ of the spring-jack:

and thence to earth through the restoring-
This instru-
ment 1s thus returned to its normal position,

25 the signal is effaced, the contacts d® d° are

permitted to separate and thus to disconnect
the operator’s telephone set ¢ from the line 2,

~and the contacts d* d® are again closed to-

30

another substation.

35

- versation.

40

gether, completing the circuit of the signal-
ing-battery f to conductor 4, and thus mak-
Ing possible the transmission of a signal from
By the insertion of plug
/i in the spring-jack of the line called for the
restoring-circuit of that line also is closed, so
thatitsshutteris prevented from falling when
the answering subscriber removes his tele-
phone from its switch-hook to enter into con-

If at any time the operator should desire to
connect her telephone to line 2, she may de-
press the key m. The restoring-circuit of an-
nunciator ¢’ is thereby interrupted, and since
current is still flowing through the magnet d
of the annunciator of that line, the telephone

at the substation being removed from the
- switch-hook, the shutter of the annunciator

is released and connects the line with the tele-

phone g. | |

While the telephones are in use there ex-
1sts current from battery f through clearing-

~out annunciator o to conductor 8 and thence
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to earth at the substations. When, after the
completion of conversation, the subscribers
replace their telephones on their switch-
hooks, current through the clearing-out sig-

nal is interrupted and it gives the signal for

disconnection. |
Having thus described my invention, I

claim as new and desire to secure by Letters

1. In combination with the teléphone«lines

of a group, each provided with means for

making connection with it in a switchboard,
a relay in each line normally responsive to
currents in the line, a loeal circuit containing

an operator’s telephone adapted for connec-

tion with any of thelines through the agency
of the corresponding relay, a device actuated
in the movement of any relay adapted to pre-
vent the operation of any other relay at the
same time, and mechanism actuated in malk-

ing connection with the line adapted to re-

store the said device to its normal position to

ca

permit the subsequent operation of other re-

lays, substantially as described.

2. The combination with telephone-lines of

a group, of a relay in'connection with each
line responsive to currentsin the line, a local
circuit including an operator’s telephone
adapted for connection with any line through

the agency of the corresponding relay, a cir-

cuit controlled by each of the relays to all the
other relays adapted when changed by one
relay to prevent the operation of the other,
electrical mechanism in each relay adapted
to return the relay to its normal position, a

circuit including said mechanism, and a

switch operated in making connection with
the line controlling the said last-mentioned
circuit, substantially as described.

)

g. 1The combination with each of several

telephone-lines, of a common source of sig-

naling-current adapted to be closed through
any of the lines to signal from the substation

to the exchange, an annunciator in the line,
‘and switch-contacts thereon controlling the
connection of the source of signaling-current

with all the lines, an electrical device for re-
storing the relay to its normal position, and
a switch actuated in making connection with
the line controlling the circuit through said
device, substantially as deseribed.

4. The combination with each of several
telephone-lines normally open at the substa-
tion andincluding a common source of signal-

-Ing-currentat the exchange, of means for clos-

ing theline at the substation for signaling, and
an annunciator in each line having switch-
contacts adapted to disconnect the source of
signaling-current from all the lines when the
annunclator is operated, substantially as de-
scribed. - | |

9. T'he combination with each of several

telephone-lines normally open at the substa-
tions and connected with a common source of
signaling -current at a central station, of
means at each substation for closing the line-
circuit to signal, an annuneciator in each line
at the central station having one pair of
switch-contacts adapted, when the annunecia-

“for is operated, to connect its particular line

with an operator’s telephone and another pair
of switch-contacts adapted to disconnect the
common source of signaling-current from all
the lines of the group, substantially as de-

- 8cribed.

6. The combination with a telephone-line,
of a self-restoring annunciator in the line to-
gether with a source of electric current,

switch-contacts controlled by the annunciator
adapted to connect theline with an operator’s
| telephone when it is operated, a local circuit
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through the restoring-magnet, switch-con- | In witnesswhereof I hereunto subscribe my
tacts for closing the same when connection | -name this 3d-day of September, A. D.1894.
is made with the line, and a key adapted to

open the local circuit, whereby the operator’s ' S CHARLES L. SCRIBNER.
5 telephone may be: brought into connection Witnesses: |
- with the line during the use of the line, sub- . KL.LA EDLER,

- stantially as deseribed.

LUCILE RUSSELL.
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