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To_all whom it may concern: - | Should the resistances of the. lamps vary after
Be it known that I, Frank R, McBzgRrry, 3 | someperiod of use, which frequently happens, .
citizen of the United States, residing at Evans- [ or if the potential of the battery {e varied, s

ton, in the county of Cook and State of Illi-'| the systemwill not. work perfectly. The sig-

5, nois, have invented-a certain new and useful. nals being designed to operate on slight mar-

" Improvementin Supervisory Signals for Tele- | gins of current are to this extent uncertain.
phone-Switchbeards, of whickthe following | =~ Tt is the.object of my present invention to

-1 afull, clear, concise, and exact description. | provide an automatic signaling system which 60

My invention relates to electrical signal de-.| will be as simple as the one just described and
vices and circuits therefor, and is intended | more certain. in its operation. I provide a
more particularly to be used in connection local eircuit containing a line-signal and con-
with telephone-exchange systems for auto- | trolled by a switch which may be the line-re-
matically indicating to the central-office op- | layof the subscriber’s ling, and the second sig- 65
erator a call from a subscriber for connection nal—the supervisory sighal—is included In
and also a subsequent call from the same sub- | a branch circuit which is adapted to beclosed
scriber for disconnection. ' o in a shunt of the first-mentioned signal by a

In a well-known automatic signal system | switch which may be closed in making con-
for telephone-exchanges the line-relay of a | nection with the line, as in registering con- 70
subscriber’s line which is responsive to the | tacts of the plug and spring-jack. A resist-
flow of current in the line controlled by the | ance is included in the undivided portion of
subscriber’s telephone-switch controls a local | the circuit, and a switch-contact, which may
cirquit containing g source of current, a line- | be the back contact of the subscriber’s line-

signal’ lamp, and a resistance.. When the | relay; is-arranged to shunt or short-circuit, 75
subseriber takes his telephone from its hook, this resistance when the path containing the
as in initiating- a call, this local circuit is line-signal is opened. The Ssupervisory sig-
closed, and when he replaces his telephone | nal is of considerably lower resistance than
the line-relay allows its armature to fall back | the line-signal, so that when both the par-
and open the local circuit. A second lamp— | allel paths are. closed the line-signal will be 8o
the supervisory signal—isincluded in a shunt. shunted by. the supervisory signal; but in
circuit about the ine-lamp, said shunt being | such a case the supervisory signal will not be "

_established in registering contacts of the plug: | excited, hecause of the resistance in the cir- -
and spring-jack switch. by which the opera- | cuit. The. line-signal; however, unless it is
tor makes temporary connection with the shunted by the low-resistance supervisory 8y
line. ‘When' the subscriber first takes his | signal is a apted to be excited even with the
telephone from its hook, the local circuit con- | resistance in the circuit. . When the parallel
taining the line-lamp is closed. Then when | paths. containing the line and supervisory
the operator answers. the call by plugging | signals are both closed, neither signal will be
into the spring-jack of the line whose lamp 1s | excited; but when the branch containing the go
thus lighted the supervisory lamap is brought line-signal is opened the switch which short. -
into a shunt of the line-lamp, and each lamp | circuits the resistance is also actuated "and
shunts the other, so that the illumination of | the supervisory ‘signal will receive sufficient
theline-lamp ceases and the supervisory lamp | current for its axcitation, S
remains’dark. ‘Then at the end of the con. I will describe my- invention in connec- 95
versation when the subscriber Teplaces his | tion with the accompanying drawing, which
telephone on its hook the line-relay allows its | illustrates diagrammatically two telephone-.

- armature to fall back and opens the path con- | lines extending from substations to-a central
taining the line-lamp, thus removing  the | office and a pair of plugs and their plug-cir-’
shunt about the supervisory lamp, whereby | cuit at the central office for imiting lines, the 100
sufficient current fiows through the latter to | system being organized.and equipped for au-

- cause its illumination. This system just de- ftomatic signaling in accordance with my in-

scribed requires earefiil proportioning of the | vention. , T T
resistances and of the source of current. |- Each telephone-line extends in two limbs
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. the short and long
“‘connected; respectively, with the limbs 1 2

“tral battery b.

2]

1 2 from the usual substation apparatus to
the contacts @’ a?, respectively, of the sev-
eral multiple spring-jacks @ of the line at the
central office, and thence through the wind-
‘ings of the line-relay ¢ to the poles of the cen-
The apparatus at the substa-
tion comprises the usual telephone receiver
and transmitter in a bridge of the line con-
trolled by a gravity telephone-switch d, this
switch being of the ordinary type adapted to
close the circuit when the telephone-receiver
is takén from the hook for use. . The usual
call=bell is shown included with a condenser

in a bridge of the line at each substation.
The spring-jacks at the central office have
fong line springs ¢’ ¢®, which are

o of the telephone-line, and said sprin, -f'acks

20

“are also provided with the usual thimbles or

‘test-rings @. | All the test-rings a* of each

line aré connected together by a conductor
3, which extends to earth through two re-

' gistanices e and . The resistance ¢ may be
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seventy-five ohms and the resistance f may be-

forty ohms.. A line-signal lamp of compara-~
tively high resistance-—say oue hundred and
forty ohms—is provided for each line in a
local circuit from the battery b, said local
circuit being made up of & conductor 4, ex-
tending from the free
through the line-signal lamp ¢ and the nor-
mally open switch-contacts of the line-relay
¢ to the conductor 3 between the spring-jacks
and the resistance e. W ]]

excited, therefore, the circuit of the battery
b is completed through the lamp g and re-
sistances e'and f in series to earth.

contact ¢, which is connected to short-circuit

the resistance ¢ when the armature of the

relay is in its retracted position. In other
words, when the armature of: the line-relay is
retracted it breaks the shunt containing the
line-signal lamp ¢ at its front contact and es-

“tablishes at its back contact a short circuit of

resistance e. : o ,
" I have shown the usual pair of plugs united
by the cord conductors of a’ plug-circuit,

whereby any two lines may be connected to--

gether by inserting the plugs-of the pair into
the spring-jacks of such lines, the circuit- be-
ing. extended from one line to the other
‘through the link conductors 5 6. The plug
hlis the answering-plug, and % is the calling-
plug.
sleeve contact pieces, which are adapted to

engage with the short and long line-springs |

and the test-ring, respectively, of any jack
into which such plug may be inserted.. The

tips A’ &’ of the plugs are united by the tip-

strand 5 of the plug-circuit, and - the ring-
contacts h* k* are similarly united by the
ring-strand 6. The battery b is shown con-

‘nected in a bridge of the plug-circuit con-

ole of the battery-

When the line-relay is |
' series.
ces The line-.
relay is also provided with a normally resting

Each plug has the usual tip, ring, and-

817,867

ductors 5 6 between the windings of a repeat- 65

ing-coil in the usual manner. . ,

SWhile 1 have for clearness shown in ‘the
drawing three batteries each marked b, it
will be understood that. in accordance with
the well -known practice a single central
battery may be employed, connected as in-
dicated.

Supervisory signal+-lamps I m of, say,
thirty-seven ohms resistance are associated
with the answering and calling plugs  and £,
respectively, said lamps being included in

. conductors 7 8, respectively, which extend
| from the free pole of the battery b to the third

contacts h® k%, respectively, of the plugs.

It-is understood, of course, that each plug-
¢ircuit may be provided with the usual ring-
ing and listening keys with their associated
apparatus, by which the operator can com-
‘municate with any subscriber whose line is
connected to the plug- circuit and may send
signaling-current over such subscriber’s line
to ring the call-bell at the substation.

The operation of the automatic signals is
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as follows: When the subscriber desiring a .

connection with another subscriber removes
his telephone-receiver from its hook, his tele-
phone-switch d automatically closes a bridge
‘of the line containing his. telephone appa-
ratus, and thus completes the circuit of the
central-office battery b through his line-relay

‘¢. . The line-relay being excited:by the cur-

rent draws up its armature and closes.the
local circuit 4 3, which contains the line-sig-
nal lamp ¢ and the two resistances ¢ and f n

The signal-lamp g is ada,%ted to be
lighted by the current flowing in this circuit,
and its illumination. constitutes a signal-to

‘the operator to make connection with the

cortesponding line.. This she -does by in-

‘serting her ‘answering-plug k in the answer-

ing spring-jack, and by depressing ber listen-
ing-key is brought into communication with

the subscriber and asks him the number of
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the line with which he desires to be connect- -

ed. Having received this information, she
inserts the other plug % of the pair into the
spring-jack of the line wanted and sénds the
call-signal by means of her ringing-key in the
usual manner. = The insertion of the answer-

ing-plug A into the spring-jack of the calling- x
g-pug pring-i

line brings the low-resistance supervisory
lamp [ into shunt of the line-signal lamp g, so
that" the line-lamp is shunted out. ~The
supervisory lamp, moreover, is not’lighted,
because resistances e and f in the cireuit cut
down the current below the amount required
for ‘its illumination. When, however; the
armature of the line-relay is retracted, the
shunt containing the supervisory lamp being
closed at the plug and spring-jack switch, as

after the conversation has been finished and

the subsecriber has hung up his telephone the
line-lamp will be cut out of the eircuit and

110

120

iz5 -



&0

30

%5

40

%33
o}

o

63

817,867

the vesistance ¢ will be short-cireuited at the
back contact ¢’ of the line-relay. Inereased
current will thus flow from the battery b
through the supervisory lamp to the plug and

‘spring-jack switch, through the conductor 3

and resistance J to earth, the resistance e be-
ing short-circuited,
laip will be lighted and indicate to the oper-
ator a signal for disconnection. When the
cilling-plug is inserted in the jack of the
called Jine, the supervisory lamp associsted
with such plug will of course be lighted until
the called party responds, whereupon the
Jine-telay switch will operaté to interpose the
resistance ¢'in the circuit and cut down the
current, so that the lamp will be darkened,
and will remain dark until the called party
hangs up his telephone after the conversa~
tion has been finished.

Having thus descrived my invention, I
claim as new and desire to secure by Letters
Patent the following: . »

1 The combination with a souree of cur-
rent, of a local circuit having two parallel
branches with a signal device in each branch,
means for opening and closing each branch, a
resistance in the undivided portion of the cir-
cuit and an electromagnetic switch control-
ling a shunt or short circuit of the resistance,
the source of current, signal devices and re-
sistance being proportioned to prevent the
actuation of either signal device when hoth
of said parallel branches are closed, one of
said signal devices being adapted to be ac-

% tuated by the increased current when the re-

sistance 1s shunted by the switch, substan-
tially as described. ' :

2. The combination with a source of cur-
rent, of a'signal device and a resistance in a
local circuit therewith, a shunt of said signal

device containing a second signal device, a

switch controlling said shunt, and a switch
controlling the first-mentioned cireuit adapt-
ed to cut out the first-mentioned sighal de-
vice and shunt orshort-circuit the resistance,
whéreby said second signal device receives
increased current forits operation.

3. The eombination with a telephone-line

‘extending from a substation to a central

office, of a source of current and a substation

telephone-switch controlling the flow of cur-.

rent in the line, a line-relay responsive to the

current so controlled, a line-signal of com-.

paratively high resistance included with re-
sistances ¢ and fin a local cireuit controlled

“at normally open contacts of the relay, a

spring-jack for the lin, a plug and plug-cir-
cuit for making connection therewith, a
supervisory signal associated with the plug-
cireuit in s local shunt of the line-signal,
adapied to be established in registering con-
tacts of the plug and jack, the supervisory
signal being of comparatively low resistance
to shunt the line-signal and being adjusted
or adapted toremaininert under the influence

so that the supervisory |

iz

of current irom said battery flowing through’
the said resistances ¢ and f, and a switch-con-
tact closed by the armature of the line-relay
when retracted, shunting or short-circuiting
the resistance e, substantially as set forth.

4. The combination with a source of cur-
rent, of a signal device [ and resistances'e fin

a local circuit therewith, a switch adapted to

complete said local circuit, a switch ¢ con-
trolling a shunt or short circuit of the resist-
ance e, the completion of said shunt or short
circuit, being adapted to bring about the ac-

“tuation of the signal device, [, and a second

signal device ¢ controlled jointly by the
switch ¢ and the first-mentioned switch,

5. In a telephone-exchange system, the
combination with a telephone-line extending,
from a. subscriber’s station to an exchange
and terminating ‘thereat in a line-jack, of
cord-connecting apparatus for uniting this
telephone-line with another for conversation,

Syo
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a relay at the exchange operable from the -

substation, line and clearing-out, lamps, par
allel *conductors including the lamps, a
source of current for the line-relay -and for
the lamps, a resistance interposed bétween
the parallel condéictors containing the lamps
and their source of current, means whereby
the cord-circuit will complete the parallel
branch containing the clearing-out: lamp
when connection 1s being established with
the line, the armature of the relay serving to

' close the parallel branch containing the line-

lamp when attracted, and a shunt closed by
the armature of the relay when unattracted
about a part of the resistance, substantially
as described.

6. In a telephore- exchange system, the
combination with a telephone-lire extending
from a subscriber’s station to aft exchange
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and terminating thereat in a lire - jack, of .

cord - connecting apparatus for uniting this
telephone with another for conversation, a re-
lay at the exchange operable from the substa-
tion, line and clearing - out lamps, parallel
conductors including the lamps, a source of "

current for the line-relay and for the lamps, -

a resistance interposed between the parallel
¢onductors containing the lamps and their
source of current, means wheréby the cord-
civeuit will complete the parallel branch con-
taining the clearing-out lamp when' connec-
tion is-being established with the line, the ar-
mature of the velay serving to close the paral-
lel branch containing the fine-lamp when at-
tracted, and mears controlled by the arma-
ture when unattracted for cutting out a pox-
tion of the resistav.ce in circuit with the clear-
ing-out lamp, the clearing-out lamp requir-
ing more current for its operation than the
line-lamp, circuit being established through
the clearing-out lamp by the engagement of -
contacts associated with the
gaged jack, substantially as described.

7. In atelephone central-exchange system, .
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the combination with the line-relay having
front .and back armature contacts; a super-
visory signal associated with a switch-cord
and a switch-plug thereof; and a local circuit
contairing said signal; of a resistance device

“associated with said local circuit to govern

the strength of current therein and thereby
to determine the display or non-display of

- said signal; and a short circuit or shunt round

Io

£5
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said resistance device leading through the
back armature contacts of said line - relay,
and adapted to be closed when said relay is
unexcited, and opened when the same is ex-
cited, whereby the display of said super-
visory signal is made dependent upon the at-
traction or retraction of the armature of said
line-relay ; substantially as set forth.

8. A telephone system comprising a sub-
scriber’s line, a source of current connected
with the line, a line-relay, a lire-signal adapt-
ed to be brought into operation by the ener-
gization of said relay, a plug-switch, a super-
visory lamp connected and arranged to shunt

" out the said line-signal when the plug-switch
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is closed,’and a shunt controlled by said relay
and arrarged to reduce the resistance of the
supervisory - lamp circuit when the lire-cir-
cu1t is open and. the plug-switch closed.

9. A telephone system .comprising a sub-
scriber’s line, a substation-switch for closing
the line-circuit,’a source of current - supply
connected with the line, a relay connected
with the line, a line:signal associated with
said relay and controlled thereby, a plug-
switch and a supervisory signal connected
and arranged for shunting out said line-sig-.

_nal when the line-circuit is closed, and a nor-

mally closed shunit controlled by said relay

and adapted for reducing the resistance of |

817,867 -

the supervisory signal circuit, said shunt
closing wheén the line-circuit is opened by the
substation-switch. ‘ ‘

10. The combination of a normally open
signal - circuit, 8 normally closed shunt in
sald circuit, means in said circuit for supply-
ing current, a normally open line-circuit-in-
cludirg said source of current, and a relay in-
cluded in said lire-circuit and adapted when
energized to.open said shunt when the signal-
circuit i$ closed, so as to prevent the display
of said signal, said relay when deénergized
being adapted to close said shunt, so as to
cause.the display ‘of said signal.
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11. The combination of a subscriber’s line, .

a subscriber’s switch, a line-relay, a suitable
source of current for supplyirg current to the
lire through said relay,-a normally open cir-
cuit includirg said source of current, a super-

55

visory signal in said open circuit, a suitable

resistance in said circuit, and a normally
closed shunt in said normally open circuit ex-
tending around said- resistance, said shunt
being controlled by said line-relay, whereby

the closing of said subscriber’s switch opens

said shunt, so as to prevent the display of
said supervisory signal when the normally
open circuit is closed, and whereby the open-
irg of said subscriber’s switch operates to

close said shunt, so as to canse a display of

said supervisory signal when the said nor-

-mally open circuit is closed.

In witness whereof I hereunto subscribe
my name this 28th day of December, A. D.

1901. :
' FRANK R. McBERTY.
Witnesses:
GeORGE P. BarTON
Epwin H. SMmyTHE.
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