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Application filed May 25, 1897, Serial No. 638,022,

(No model.)

To all whom it may concern: |
Be 1t known that I, GEORGE K. THOMPSON,

residing at Malden, in the county of Middle-

sex and State of Massachusetts, haveinvented

certain Improvements in Telephone Central-
Station Signaling-Circuits, of which the fol--

lowing is a specification.

In the practical operation of telephone ex-

change central offices it has been found ad-
visable to employ monitors or supervising
operators, whose duty it becomes to keep a
constant wateh upon the switchboard oper-
ators and operations for the purposes of de-
tecting any slowness or negligence on the
part of the said operators in making connec-
tions or disconnections and in responding to
signals calling for either operation and of
forestalling or remedying the overcrowding
with work of any particular switchboard op-
erator or section at certain busy hours of the
day when the total amount of work might oth-
erwise be unequally distributed. Means are
provided whereby such monitors are enabled

readily and quickly to become apprised of the

working condition of the charge of any switch-
board-operator or group of operators. .
‘Thisinvention relates to such means,which
comprise a supplementary or ‘‘pilot” signal
(preferably a special glow-lamp) in an aux-

1liary local circuit associated with and com-

mon to the several local circuits of thet sev-
eral disconnecting - signals of a number of

pairsof connection-cords. This pilot-signalis

Intended foroperation wheneverany of the in-
dividual disconnecting-signals are actuated,
and 1s adapted to remain displayed as long

as a single one of such disconnecting-signals
isneglected or from anyreason isdisregarded,

and is therefore easily and at once observed
by the supervisor, who may proceed to in-

- quire into the reason of the delay. For this

45

purpose it is convenlently placed at some
conspicuous part of such portion of the switch-
board as it is designed to serve, and, if de-
sired, may be prowded with a bulb or globe

- of speclel color, in order that i{ may more

50 board systems wherein the calls and other |

readily catch the eye of the person in charge.
The invention is designed for use in connec-
tion with -common- bettery multiple-switch-

signals from the substations are -automatic-

ally made by the acts of taking the receiv-

ing-telephone up for use and restoring it to
its place again and wherein the substation

telephone-transmitters receive their current- zg

supply from a source or generator placed at
the central station.

It consists, essentially, in eombining the se-
ries or group of plug or connection-cord cir-

cuits upon an operator’s keyboard or switch- 60

section, their 1espeetwe associated supérvi-
Sory or dleeonneetmg signals, a shunt-circuit
round each signal, an eleetroma,ﬂ‘netle switch
controlling the said shunt, a,nd the supple-

mentary or pilot signal in an auxiliary local 65

circult, with a Teley controlling such auxil-
1ary.circult and pilot-signal and wound with
a plurality of execiting-coils, one for each con-
nection-cord or pair ot COldS the coil or wind-

ing for each cord being pla,eed in a second 7o

and permanently- elosed shunt or derivation
round the disconnecting-signal, which second

shunt 18 also controlled, albeit indirectly, by

the electromagnetic swfrch of the first, noft,

however, in 1eSpect to 1ts continuity, but in %g
respect to the passage through it of current

adapted to excite the relay. By means of the
sald multiple-coil relay and its connections
the pilot-signal is operated e: ficiently in con-

junction with any or all of the disconnecting- 8o

signals, and the resistance of each of the mul-
tlple wmdmﬂ's thereof is of such magnitude
that I am enebled to utilize the. smd wind-
ings, respectively, in place of a special resist-

ance in a similar permanent shunt round the 8s

disconnecting signal-lamp, which otherwise
requires to be provided to maintain the in-
tegrity of the local circuit containing such
lamp in case the said lamp should bum out

or have its conductor broken and for the ap- 9¢

propriate operation of any of the well-known
arrangements of multiple-switchboard busy-
test. Twodisconnecting-signals,oneforeach
cord conductor of the pair CODStltlltlI]ﬂ‘ the

complete connection between the two terml- 95

nal plugs, are generally preferred, and each
of these is preferably associated with one of
the relay exciting-coils connected with its
permanent shunt but in cases where it is

thoughtsufficient to have the relay and pilot- 100
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‘nent shunt-circuit on one plug
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signal worked in conjunction with but one
cord of the pair the special resistance, of like
magnitude with the relay-winding already
mentioned, may be employed in the perma-

nent shunt round the disconnecting-lamp of
the other cord. Thus in the latter case the

windings of the relay-magnet in the perma-
side of the
connection-cord are each of the same resist-
ance value as that of the resistance-coil on
the opposite plugside of said cord, and 1n ad-
dition to exercising their principal function
of exciling m wnetlsm in therelay-core serve
also inéideutal]y in the same capacity as do
such resistance-coils—viz., to maintain the

continuity of the disconnecting-lamyp circuit

for testing and such other operations as may
be necessary or convenient should such ecir-
cuit be from any cause open in the lamp with-
out interfering with the operativeness of such
lamp when the same 1s in order.

The drawing which accompanies this speei-
ficationisadiagramillustrating the invention

as it may be arranged and operated at the
central station of a felephone-exchange sys-
tem in association with subscribers’ cireuits
converging thereto.

L and 1.? represent main telephone-circuits

converging fromsubstations Aand B to a cen-

tral station D,where by means of switchboard
apparatus they may be united or connected

with any othersubstation-circuits, as desired.

The main telephone-cirenits L L have line
conductors a a? the former of which is shown
as being normally connected to ground G at
the substation through the hook-switch S and
bell d and extends at the central station
through the switchboard-sections (being pro-

vided in each branched counnecting-socket 7
thereat with a spring 11) to the back-stop e
of one armature of the cut-off relay E,which
armature has a branch to ground G®and con-
tinues by an extension through the electro-

magnet of line-relay E?to one pole of battery

b*. Theconductora®(shown as being normally
open at the substation) extends through the

transmitter M and receiver T there placed to
the springs 12 in each connecting-socket 7 of
the central-station switechboard and to the
back-stop e*of the other armature of relay K,

which armature connects with the 1"emammfr

pole of battery 6% thus closing the line-cir-
cult at 1ts central-station end.
0 18 the call signal-lamp in the normally

open local circuit of battery 62, controlled by

the armature of the relay E-.

v is a wire extending from ground G? to the
test-rings 13 of each connecting-socket 7 and
in its circuit including the helices of the re-

lay H.

KEach pair of connection-cords is provided

with terminal plugs P and P? which are pro-
vided with insulated metallic contacts 1, 2,
and 3. The tips1of the two plugs are joined

by wire f, the sleeves 2 by wire f% and the

shanks 3 by the wire % The wires fand /*

are united by the bridge 7, in the center of |

| whichis the transmitter-battery 4°, placed be-

tween the electromagnetic resistances or im-
pedance-coils R and R~

K and K* are the supervising or clearing-
out lamp-signals in their local circuits m and
x,which othel wise may together be regarded
as the third conductor f* of the eonnecmng-
cord, uniting the contact-surfaces 3 of the
two plun*s “161"60f The said local circuits
each are adapted to be closed when the plugs
P P? are inserted in the jack-sockets 7, and
may then for each plug betraced from ground
G, through battery b, conductor n, point Z
conductor f7, plug-contact 3, test-rings or
socket-frames 13, wire 2, (311t«-0ﬁ’ magnet }L to
ground at G°. The disconnectin msmmal and
the cut-off relay are thus arranged in series
in the same local circuit. When, therefore,
the plug P is placed in its socket 7, the eut-off
relay is operated to sever the normal termi-
nal extension fromthe main circuit. The dis-
connecting-signal is not, however, displayed,
such d1%p]&y bem prevented by the appara-
tusand circuits now to be described. Thesaid

disconnecting-signals are provided with nor-

mally open shunt-c¢ircuits A, which In prac-
tice may include a small resistance R? as
shown in the shuntof lamp K. Thesaid re-
sistance, however, has no intimate relation to
this invention and requires no further refer-
ence. Thesaid shunts connect with the con-
ductor f° at two points 16 17 on the two sides
of the lamps, and pass from thence through
the local points ¢® ¢* of the relays K3, which
local points therefore, together with the relay-
magnet and ammture form an electromag-
netlc switch mmmmnmw the shunt-cireuit
open as long as the conductor f*1s on open
circult, but clesing the same when by insert-
ing the plug P in a jack representing a closed
line-circuit the battery 6° is enabled to send
its current through the coils of the relay E-.
Thesaid relay under such conditions becomes
excited and attracts its armature, thus ¢los-

ing the shunt-cireuit /v and withdrawing cur-
b b

rent from the lamps K K* which consequently
are not illuminated as long as the shunt-cir-
cuit remains closed.

In the drawing the lamp K*isshown as be-
ing provided also with a permanently-closed
shunt 7, containing a resistance R* of about,
three hundred ohms. Thisshuntand resist-
ance preserves the continuity of the cireuit
when, as sometimes happens, the lamp-fila-
ment 18 burned out or broken.

The device which forms the essential ele-
ment or feature of my invention is shown in
the drawing as being particularly associated
with the disconnecting lamp-signal K, al-
though,ashereinbefore explained,itcan read-
1ly be applied to both lamps.

F is a relay wound with as many exciting-
coils as there are pairs of plugs and cords at
an operator’s section, say fifteen, each having
a resistance of about three hundred ohms,
and st may represent one end of each coil,
united at point » to a common wire p, which
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is connected at point 16 on wire /5. An.ex-
tension 2 of an opposite end of one of the coils
is connected at point 15 to the first shunt-
circuit 2, and thereby to the armature-lever
of the relay E? and 7+ represents the opposite
ends of the other coils, each of which is con-
nected in a similar manner to the local-cir-
cuit conductors of the other cord - circuits.
(Not, however, shown.)

C is a local circuit in which is connected the
pilot-lamp signal O and battery {*, the said
circuit being controlled by the relay B, act-
ing through its local points e. This circuit
can be extended to any desired distance and
to any place, so that the lamp O shall be un-
der the attention of the central - exchange
monitor.

The several coils are given a resistance of
three hundred ohms each, so that they may
not only exercise their designed function, but
may likewise serve as substitutes for the spe-
cial resistance R* and safeguard the conti-
nuity of the test-circuit w1thout drawing

- much current from the lamp.

30

35
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- celves the call.
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As already suggested, although the signal

K* is shown as being supplied with a special.

resistance R*in a shunt, i} is preferable that
this sighal as well ag K shall be provided
with an exciting-coil of the pilot-lamp con-

trolling relay F'; otherwise the display of the

signal by said lamp K? will not be accompa-
nied by the concomitant display of the pilot-
signal. Ihave, however, shown the said spe-
cial resistance R* mainly as an indication
that it would be required for continuity-main-
taining purposes if the multiple-coil relay K
were absent altogether, and that when a coil
of said relay is associated with the signals K
or K? it need not be in addition fo such re-
sistance R%, but is adapted to be employ ed as
a substitute therefor.

In the operation of the system when a call
1s to be made from a substation the tele-
phone T is removed from the hook-switch S,

which, impelled by its spring, closes the main

circuit throu ch the telephones. Currentfrom
battery b* then excites the relay E3, whose
armature becomes attracted and closes the
contacts e€® of the line-signal local cireuit,
causing the said-signal o to be displayed. The
operator thereupon inserts the plug P in the
answering-socket 7 and connects in her tele-
phone (not shown in the diagram) and re-
When the plug is inserted,
its tip 1 connects with spring 11, its sleeve 2
with spring 12, and itsshank 3 with the ring 13
and a circuit is formed from ground G*to the
complementary ground G® for the current of
battery b, as hereinbefore described. The
cut-oif relay E becomes excited and attracts
1ts two armatures from the contact-points e
and e*, opening the normal main circuit, de-
magnetizing the relay E? and extinguishing
the line lamp-signal 0. A portion of the cur-
rent from the battery b tends to be diverted
between points 16 and 17 on conduetor ° by
way of the derivation through wire p, the ap-

propriate coil of relay I, wire 72, point 15, re-
sistance R® and conductor ¢; but when 'the
lIocal pomts ¢? are held in contact by reldy E?
the amount of current actually passing that
way is negligible. A talking-circuit is also
established by the introduction of the plng
into the socket, as follows: from battery b3

plug, spring 11 of socket 7, conductor a,
switch S, telephones M and T, conductor a,
spring 12 of socket 1, sleeve 9 of plug, wire

72, relay E3, and retardation-coil R* to the

other pole of the battery. The current in
this circuit of the battery b° excites the relay

by way of retardatwn coil R, wire /, tip 1 of 7 5-

80

E3, causing its armature to unite the contacts

e?, thereby operating the electromagnetic
swneh which the said relay- &Imature and

points constltute, and closing the shunt-cir-

cuit 4 round the disconnecting lamp-signal

K, so that the major part of the current from -

the battery 6, which splits at point 16, is
diverted from the lamp K and also from
the relay F and passes through the shunt A
by way of the contacts ¢ and conductor ¢,
and as such portion of the current as finds 1ts
way through the signal K and through the
relay-coil is insufficient to light the lamp or
excite the relay-magnet the disconnecting
and pilot signals remain quiescent. The said
lamp and relay both remain shunted and con-

sequently undisplayed as long as the current

Q0

95

from the transmitter supply-battery b° circu-

lates in the main substation-circuit, but when

‘the receiver T is returned to the switch—sup-
port on the conclusion of a conversation the

said switch, actuated by the weight of said
recelver, opens the line-circuit and this cur-
rent is interr upted. The magnet of relay E3

then loses its excitement f.md its armature

is retracted, operating the electromagnetic
switch and opening the shunt-circuit A.

I0G

105

There beingnowno low-resistance pathround

the lamp K “and relay-coil, which are in paral-

lel, the former receives sufﬁelent current for
its illumination and the relay-coﬂ recelves
sufficient current for the operative excitation
of its core.
nal to disconnect -and the relay F closes the
local circuit C for the opera,tmn of the pilot-

Thus thelamp K displays the sig-

110

I15

signal O, whereby the latter is enabled to si-

multaneously display its signal also.
Since the relay has excltmn coils equal in
number to the disconnecting—signa,ls of the

connection-cords with which it is associated

and to which it is common, or to any desired

number of such disconnecting-signals, 1t 1s

obvious that whenever any one of the said
disconnecting-lamps so associated is lighted.
current. will flow through the corresponding
winding of relay ¥, which is bridged round
such lamp, and that the relay F and the pilot-
signal O controlled thereby will uniformly be
operated when any disconnecting-signal 18
displayed, and will remain in operatlon as

120

125 .

130

long as any of the series of d1sconneetmg—sm— |

nals remains displayed or is unattended to;
and it is alsoobvious as the 1e51stance of each
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of the sald exciting-coils of the relay F is
substantially the same as that of the shunt
resistance R*, and as the said coils oceupy the
same relation to the conductor % and their
respective associated lamps K or K?as other-
wise would be occupied by the said resist-
ances, that they serve not only to excite mag-
netism in the cores of the relay F, but also
serve to maintain the continuity of their re-
spective conductors 17, so that whenever such
relay-colils are employed in association with
the disconnecting signal - lamp the special
continuity-preserving resistances may be dis-
pensed with.
is indicated by the broken-line alternative
circuit ¢, which includes one of the coils of
the relay F.

I claim—

1. The combination in a telephone central-
station apparatus, of a series or group of con-
necting cords or conductors, a corresponding
series of disconnecting lamp-signals, a shunt-
circult round each signal, an electromagnetic

switch controlling each shunt-circuit, and a.

common supplementary or pilot signal in an
auxiliary local circuit, with a relay control-
ling such auxiliary local circuit and pilot-
lamp, and wound with a plurality of exciting-
colls, associated with the said cords and dis-
connecting-signals respectively, the said coils
or windings being each econnected in parallel
with its assoclated lamp, and sustaining like
relations with said lamp to the shunt-circuit
thereof, and its controlling-switch, substan-
tially as desecribed.

2. In a telephone ceniral-station switch-
board apparatus, the combination substan-
tially as hereinbefore described, of a group or
series of local signal-circuits; a disconnect-
ing lamp-signal in each; an auxiliary local
signal-circuit; a supplementary or pilot sig-

nal commmon to the said series of circuits and

lamps contained therein; a relay controlling
the said auxiliary circuit and pilot-signal, and
wound with a plurality of independent mag-
netizing-coils each associated and connected
in parallel with a corresponding one of said
disconnecting lamp-signals; a shunt-cireuit
round each of the said signals and its associ-
ated relay-coil; and a main-line relay for
each of the said shunt-circuits, forming an
electromagnetic switech adapted to open and

This function of the relay-coil

| close the same, and thereby control the dis-

play and withdrawal of the disconnecting and
pilot signals.

3. The combination in a telephone central-
station switching apparatus, with a plurality
or group of disconnecting-signal circuits; a
lamp-signal in each; a low-resistance shunt-
circuit about each signal; and a switeh con-
trolling said shunt; of a supplementary sig-
nal, common to and adapted to operate with
each and all of the said group of disconnect-
ing-signals and their circuits, included in an
auxiliary signal-circuit; and a relay control-

55

6:::;'

ling such auxiliary cireuit and signal, and

wound with a number of exciting-coils of
equal resistance, the said windings being in-
cluded in a second and permanently-closed
shunt-cireuit of their associated disconnect-
ing signal-lamps respectively; substantially
as de%crlbed |
4. The combination in a telephone central
station of a series or group of plug and cord
switchboard - conductors two disconnecting
signal-lamps for each conductor, one associ-
ated with each terminal plug to respond  to
signal from a line connected therewith:; and
two shunt-circuits round each lamp, one be-
ing of low resistance and controlled by an
electromagnetic switch, and the other per-
manently closed and containing a coil having
a resistance relatively high to that of the qa,ld
lamp; with an associated ELHXllIELI‘y circuitand
pilot-signal; and a controlling-relay therefor,
having a number of exeiting-coils, each inter-
posed 1n the said permanently-closed shunt-

circuit of some one of the said disconnecting

lamp-signals, and constituting the said coil
of relatively high resistance, whereby the
pilot-signal is enabled to operate on the op-
eration of any or each of the said disconnect-
ing-signals, and whereby the continuity of
the lamp-signal cireuit is maintained; sub-
stantially as set forth. |

In testimony whereof I have signed my

name to this specification, in the presence of
two subscribing witnesses, this 18Lh day of
May, 1897.

GEORGE K. THOMPSON.

Witnesses:
KATHARINE DURFEE,
JOSEPH A. GATELY.
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