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To wll whom it MY CONCETTL,
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
Impmvement in Pilot-Signals for Telephone-
Switchboards, (Case No. 444.) of which the
following 1s a full, clear, eoncise, and exact
debelipfi()n 1eference beinﬂ had to the accom-
panying drawing, forming a part of this Specl-
_matlon

This invention is a pilot-signal for use in
switchboards of telephone-exchanges de-
signed to be assoclated with the supervisory
signals in the switchboard, the pilot -signal

being an indicator common to a considerable
group of supervisory signals and serving to

attract the operator’s attention to any super-
visory signal which may become displayed,
while avoiding the necessity for her constant
observation of those signals.

‘The invention applies to switchboards of
the type commonly known as ‘“‘automatic sig-
nal-boards,” in which individual-line signals
and supervisory signals temporarily associ-
ated with united lines are operated auto-
matically by current determined in the use
of the substation-telephones. In a particular
form of suchswitchboards deseribed in a prior
application, (Case 437,) filed December 8,
1896, Serial No. 614,877, I have disclosed a
mode of controlling supervisory lamp-signals
through the agency of relays associated with
the plug-circuits and responsive to currents
in them, the circuits of the signals being so
arranged that the relays.close shunts about
the signal-lamps to prevent their display dur-
ing the existence of current in the lines while
the station-telephones are in use. The pilot-

lamp of the present invention is designed to.

operate in conjunction with the apparatus of
the former invention referred to, a single
pilot-lamp signal and a relay controlling it
being associated with all the plug-circuits
assigned to a single operator.

The invention consists in a relay or other
electromagnetic appliance controlling a pilot-
signal and in circuit connections thereof with
the group of supervisory signalsand the group
of shunt-cirecuits tllelefor by which the elec-

tromagnet of the relay or other appliance is |

permitting the flow of the alternating calling-

| exeited while current exists in any lamp, but

not in the shunt thereof, and is rendered in-
ert during the existence of current in both
the lamp and 1ts shunt. One terminal of each
of the lamps 1s led to a common conduetor,
which is counected with a pole of the execiting-
battery through a winding of the magnet con-
trolling the pilot-signal. A terminal of each
of the shunts about the same lamps is led to.
another common conductor connected with
the same source of current and including an-
other winding of the relay arranged dlffex en-
tially with Iespect to the first - mentioned -
winding. Thus while any lamp remains 65
lighted, its shunt being open and the pilot-
controlling magnet being excited, the pilot-
signal will be diSplayed but when the shunts
a,bout all the lamps in use are closed the mag-
net is rendered inert and the pilot-signal is
hidden.

The signal is preferably associated with the
answering-plugs only of the operator’s pairs
of plugs, since the supervisory lamps belong-
ing to those plugs are rarely lighted for any
other purpose than to call for disconnection,
so that the display of the pilot-signal may be
accepted as indicating a call for disconnec-
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‘tion on some pair of connected lines, the par-

ticular lines calling for disconnection being 8o

indicated by the display of the supervisory

signals of the plug-circuit uniting them.
The invention 1s shown in the attached
drawing, which represents .two substations
connected with the usual appliances for auto-
matic signaling in a telephone-switchboard.
Theapparatusand thearrangement thereof
at the substation may be according to any of
the several plans ecommonly used in switch-
ing systems furanished with automatic sig-
nals. The line-circuit may be completed
through the substation call-bell, a condenser
being interposed in the circuit to break its
continuity as to continuous currents, while
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carrent, and the telephone-switch may be ar-
ranged to close a circuit of comparatively-low
resistance through the substation transmit-
ting and receiving telephones when the re-
celiving-telephone is removed from it for use. ico
The line-circuit 1 2 is led from the substa-
tion to the usual spring-jack a in the switch-
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board, from whence tha line conductors ex-

tend to a pole of a groun led battery b and to

earth, respectively. Theline conduector 1 in-
cludes the magnet of a signal-controlling re-

lay ¢, which is adapted to close a local cir- |
cuit 3 4 through the lamp-signal d, associated

with the apnntr-]aek a in “the switchboard
when the magnet. is excited. The switch-con-
tacts of a eut off relay eare interposed in the
line conductors 1 and 2. Theseare designed
to severthe earth connections of the lme dur-
ing conversation, and to this end the inagnet
of the relay ¢ is connected in B wire J, 1ead—
ing toa %pecml contact-piece ¢’ in the spring-
]a(,,k which is constructed to ﬂoopemfe with
certain contact- -pieces and cireuits of the con-
necting-plug duaring the use of the line to

ecause the thltement of the magnet.

20

30

35

40

45

50

The usual plugs fand ' are furnished for
the use of the operatorin uniting lines.

are properly placed to register with the three

contact-pieces of a splmﬂ'-]qek when the plug
The first and sec-
ond contact-pieces of the two plugs of a pair
(those contacts which become connected with -
the line-springs of the spring-jack) are united
through conduetms 6 and 7, which constifute

is inserted into the jack.

the plug-circeuit. The usual calling-key g is

interposed in this plug-cireuit for looping a
generator of calling-current into ¢ireuit with -
the plug /', and a 11‘%'[61]1!]0‘-]{8}7 n is provided .
for bringing the operator’s telephone 2 into a_
bridge- Of the plug- -¢irenit.

Wires 8 and 9
lead from the wires 6 and 7 to the pole of bat-

‘tery b and to earth, respectively, a winding

of an impedance- -coil % being 1nterpo¢sed in
each of the wires. These wires are, in effect,

a bridge of the plnﬂ' cireuit 6 7, WhlGh in-

cludes the source of current b, shuntmfr of

telephonic eurrent through the bridge being

prevented by the impedance of coil k. The
magnets of two relays /and [’ are interposed
in the conductor 7 of the plug-circuit, one at
each side of the wire 9. These relays serve
to control the supervisory signals m and m/,

which are associated with the pltwsfandf :

respectively.

The third orsleeve contactn of plug fforms |
the terminal of a conductor 10, which 18 made
‘up in part of the two wires 11 and 12, and -

which leads to the free pole of a grounded

battery o. The former of these wires includes

the supervisory signal-lamp m, referriuﬂ' to
plug 7, together w1bh a winding p’ of the pllot-
controlling relay p.

~ includes a resistance-coil ¢, together with a
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-portions

winding p°of re].:Ly s differ enmal with respect
to wmdm o p»',and is controlled by the switch-

contacts Of 1’*elay [, being closed when the re-

lay is excited. The relay p controls a local
circuit including the pilot-lamp 7, which
should be placed in a suitable position to be
directly under the operator’s observation.

The portion of conductor 10 which 18 con--

‘nected with the hattery o, together with those
of wn"es 11 12 whlch traverse the i of 1ela,y P 18 dlstulbed the core of the relay

operator.

Erl(.;h-
plug comprises three contact-pieces, which

the shunt-wire 12.

lighted.
call the lamp will become dark. At the ter-

The latter conductor 12 | mination of conversation between the Sub-

thereby deprived of exciting-current.
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 windings p’ and p? of relay p, may be com-

mon to all the plug-cir:uits assigned to an
Branches have been shown ema-
nating from the wires 11 and 12, which repre-
sent conductors extending to the lamps and
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to the shunts, respectively, of other pairs of’

plugs.
number of pairs of pluﬂ's

The r e]ay p is thus common to a large
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The contact-sleeve ' of plug f' forms the _

terminal of a conduector 13, made up in part
of wires 14 dlld 15, the former of which in-
cludes lamp m' a,n{] the latfel of which in-

cludes a resistance-coil ¢' and is controlled

by the switch-contacts of relays ['.

80.

In the idle condition of the switechboard ap- |

paratus all the lamp - signals are dark, the

| magnet of relay p is inert, and the 100&1 GII'-

cuit of pilot-lamp 7 1s open.
The removal of the telephmne at a substa-
tion for use permits the switch at the station

¢ is excited and the! lamp d is illaminated,

Responding to the ca,ll signal, the operator

inserts plug f into Sprmm]ack a, wherebythe

to connect the line conductorsland 2 through -
‘a path of low registance, whereby the 16]:1}7

Qo

._plmr circuit and thlough its azency her tele- -

phone are bronght into connection with the

calling-line. At the same time a eireuit of
battery o is completed t;hmun'h the conductor

10, contact-pieces niand @ of the plug and
spring-jack, and wire 5, whereby the cut-off

relay is excited and the normal oround con-

nections of the line are severed, the lamp d
The com-

being thereby deprived of curr ent.
pletion of local circuit 10 5 supplies current
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forilluminating supervisory lamp m; but the

same act of the operator brings the relay /
into a circuit of battery 0, whlch is closed

through the telephones at the callin g substa-

tion, so that the reiay being excited closes

diverts sufficient cur rent from the cireunit 11
to put out the lampm. Thecurrentsthrough
windings p’ and p? 'of relay p should now

neutrahze each other’s effect upon the core

of the relay, leaving the core 111@1 t. The pllot-
lamp 7 will then remain dark.

-~ Having learned the calling subscriber’s or-
der, the operator may make connection with
the ealled line by inserting plug f' into the
spring-jack a of that line.
phone is removed from its switch at the called
substation the supervisory signal m’ will be
In the subsecriber’s response to the

stations both telephones will be replaced on
their switches and both relays/ and [’ will be
Their
armatures will be released and will open the
shunts 12 and 15 aboat the lamps m and m/,

so that these lamps will become lighted, their

simultaneous 11111 mination being a swna.l for

disconnection. When through the breakuw

of the shunt-wire 12 the equilibrium between

the magnetizing effects of windings p' and p*
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The closmrr of this shunt -
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115

TUntil the tele-
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18 magnetized and the local eireuit, including
lamp 7, is closed. The illumination of the
pilot-lamp immediately calls the operator’s
attention to the displayed supervisory sig-
nals m and m', whereupon she removes the
connection Detween the lines.

It is obvious that since the presence of cur-
rent in both wires 11 and 12 to each answer-
ing-plug f'leaves the magnet p inert the mag-
net 1s free to mndicate the cessation-of cur-
rent In the shunt-wire 12 to any plug with
which it is associated. Hence the pilot-sig-
nal » will be dark as long as the telephones
at all calling-stations are in use, but will be-
come lighted when the receiving-telephone at
any calling-station is hung upon its switch.
It will be apparent that other arrangeiments
of cireuits and apparatus might be made by
which the closure at the same time of the two
circuits through the lamp and through its
shunt might 1eudel the pilot- s1gnalmelb the
signal bemu' displayed only in consequence
of the presence of current in the lamp-circuit
and not in its shunt. Hence I do not desire
to be limited to the precise construction here
shown.

I claim as my invention—

1. The combination with a signal-circuit

~and a visible supervisory signal contained
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therein, a shunt about the signal and a switch
controlling the shunt, of an electromagnet
and a pllot signal eontrolled thereby, Sald
electromagnet hcwmﬂ' two differential wind-
ings, one of which is mtetposed in said shunt
and the other of which is included in a cir-
cult of the said supervisory signal, substan-
tially as described.

2. The combination with a group of signal-
circults, a supervisory visible signal in each
circuit, a shunt-cireuit about each signal and
a switch controliing the shunt, of an electro-
magnet and a pilot-signal controlled thereby,
sald electromagnet having differential wind-
1ngs, one of said windings being interposed
in a conductor common to said shunts and
the other winding being interposed in a con-
ductor common to the said supervisory sig-
nals, substantially as described.

3. The combination with the plug-cireuits |

of a telephone-smtehboard a relay in each

‘plug-circuit responsivetocurrentin the plug-

circuit determined in the use of a station-
telephone, of a line with which the plug is
connected, a local signaling-circuit for each
plug inecluding a supervisory signal, and a
shunt about each lamp controlled by the
switeh - contacts of the relay in the corre-
sponding plug-circuit, of an electromagnet
and a signal controlled thereby, said electro-
magnet having differential windings, one of

sald windings being interposed in a condue-

tor common tosaid shunts and the other wind-
ing being incladed in a conductor common
to said lamps within the shunts, substantially
as described.

4, T'he. combination with telephone-lines
and link conductors for uniting them, of a
signal-controlling magunet in the circuit of

5Q
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the link conductors adapted fo be brought

into association with the calling-line, means
for preventing the control of said signal-con-
trolling magnet from the called line, a signal
controlled by the magnet, a local circuit com-

mon to all link conductors controlled by one

of the magnets, and a common pilot-signal in
the local circuit, substantially as described.
- 5. The combination with pairs of plugs and

their plug-circuits adapted for uniting lines.

having means for determining the flow of
current in the lines during the use of the
telephones, a supervisory relay in each plug-
circult responsive to such current, a super-
visory signal in a local circuit and a shunt of
the signal controlled by the relay, of a pilot-
signal - controlling electromagnet in a con-
ductor common to several local circuits, and
circuit connections of the shunts and the sig-
nals adapted to cause the excitement of the
pilot-signal-controlling magnet when either
is closed but to Iendm 1t inert When both are
closed, as described.

In witness whereof I hereunto subscribe

~my name this 3d day of February, A. D. 1897,

CHARLES E. SCRIBNER.

Witnesses:
KrLraA EDLER,
FRANK R. MCBERTY.

70

/5

80

go



	Drawings
	Front Page
	Specification
	Claims

