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Lo atl whom it may concerr.

Be it known that I, IIENRY MIDDLEBROOK
CRAXE, a citizen of the United States, residing
at New York, in the county of New York and
State of New York, have invented a certain
new and useful Improvement in Signals for
T'elephone Trunk-Lines, (Case No. 1,)of which
the following is a full, clear, concise, and ex-
act deseription.

Myinventionrelatestosignals fortelephone
trunk-lines, and has for its object to provide
means whereby the receiving operator or *“B
operator,” as she is called, may be kept in-
formed as to the condition of the trunk-line
ab the switech of the answering operator or ““A
operator.”

Heretofore it has been usual to provide a
clearing-out signal at the board of the receiv-
Ing operator to notify the receiving operator
when the connection has been taken down at
the answering-board, so that she may remove
the trunk-line plug from its connection. On
most o1 the trunk-circuits ordinarily in use
theclearing-outsignalisdisplayed atall times
when the terminal plug at the receiving end

of the trunk-line is out of its seat in the

switchboard orinserted in aspring-jack, while
no plug is in a jack of the trunk-line at the
outgoing terminal, so that the clearing-out
signal is displayed when a trunk connection
iz ordered over an order-wire from the mo-
ment the B operator connects the trunk-line
with the called-subsecriber’s line until the A
operator makes connection from the calling-
subseriber’s line to the trunk-line and agaln
fromthe time the latter connection is removed
until the former is removed, the last-stated
period being the proper time for the display
of the clearing-out signal. |

By my invention the display of the clear-
ing-out signal during the first-deseribed pe-
riod is prevented, so that the display of the
signal is never ambiguous, but always means
one thing-—t. e., a notice for disconnection.
For this purpose 1 provide shunts for the
clearing-out signal, the signal being shunted
when connection is made from the trunk-line
to the called line at the receiving-switchboard
and being again shunted when connection is
macde with the trank-line at the answerin -
switchboard, the removal of the latter con-

| nection, however, causing the shunts of the

signal to be removed, whereby its display is
eifected. I further provide a guard-lamp at
the receiving end of the trunk-line, which re-
mains lighted from the time the trunk-plag
1s connected with the called-subsecriber’s line
until the A operator has connected the call-
ing-line with the trunk-line by inserting her
connecting-plug into the trunk-line spring-
jack. Whilethisguard-lampremains lighted,
1t therefore indicates to the B operator that
the connected trunk-line has not yet been
made use of, thus obviating the possibility
that an A operator could order a trunk-line
connected with a called subseriber and then
fail to make the connection at her end, leav-
ing the called subseriber helplessly connected
with the trunk-line to the A office.

My invention will be particularly described

by reference to the accompanying drawing,

which 1s a diagram illustrating, with the aid
of conventional symbols, atrunk-line extend-

ing from an answering-board to a recei ving-

board, the said frunk-line being equipped
with signaling apparatus and circeuits of my
invention. .

The trunk-line is composed of two limbs 1
z, terminating at the answering-switechboard
in the line-springs a' a? respectively, of the
trunk-line spring-jack ¢ and terminating at
the receiving-switchboard in the sleeve-con-
tact b and tip-contact b? respeetively, of the
trank-line plug b.

As is a matter of common knowledge among

telephone engineers it is usual for the receiv-

|

ing operator to make connections with the
trunk-line plugs at the order of the answer-
Ing operator received over a separate order-
wire telephone - circuit. The ordinary cir-
cuits and the operation of such a trunk-line
are well known in the art, and I have there-
fore shown in the drawing only the apparatus

directly involved in my invention, so that
95

the drawing will not be uselessly obscured.

While I have spoken of the trunk-line as a
““continuous line” and have applied the nu-
merals 1 2 to the conductors which constitute
the same, it is shown as divided into two parts
at the receiving-switchboard B by a repeat-
ing-coil R, one side of which repeating-coil—
| that is, the portions ¢’ ¢*—being included in
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that part of the trunk-line which extends to
the spring-jack at the answering-board and
the other portions d’ d? of the repeating-coil
being included in that part of the trunk-line
which extends to the plug 6. A battery e is
connected between the windings d' d? of the
repeating-coil, and a condenser f 1s included
between the windings ¢’ ¢* thereof. The third

. contact or shank H° of the plug, which en-

cages with the grounded test-ring g of the
spring-jack of the called-subscriber’s line, is
connected by a conductor 3 through the wind-
ing of the relay /i with the battery e, whereby
the relay h is energized as soon as the plug
is inserted in any spring-jack. The conduc-
tor 3 is divided into three paths between the
battery e and the winding of relay /, one of
said paths 4 including the clearing-out sig-
nal, while the other two paths 5 6 are shunts
for the clearing-out lamp. Thus the path
leads from battery by way of the armature-
lever &' and back contact k° of a relay & and
includes the resistance-coil /,which may be of,
say, forty ohms resistance. 'The other path
6 leads from the front contact of the arma-
ture -lever &' to the battery, and the conti-
nuity of this path is further controlled by a
relay n, the armature n' of which, with its
front contact n° forms a part of this conduc-
tor. The relay £ has two armature-levers
with their associated switch-contacts, one of
which armature-levers controls the continu-
ity of the tip-strand 2 of the plug-circuit,
while the other armature-lever 2’ is connect-

ed to ground through resistance m of, say, |

one hundred and twenty ohms. The front
contact N? for the armature-lever A’ is con-
nected with the battery e by three paths,
one of which, the conductor 7, includes the
guard-lamp p, while the other two paths 85
and 8 6 include the winding of relay % and
the armature £° thereof.. Thusthe two paths

8 5 and 8 6 constitute shunts for the guard-

lamp p, one of said shunts 8 5 being by
way of the front contact of the armature-
lever k® and including the winding of this re-
lay. 'The other path 8 6 includes the wind-
ing of the relay and the armature &° and back

- contact k* thereof and is also controlled by
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the relay n. It will be evident then that
when the relay h is energized current will
flow through the condnector 7, including the
guard-lamp p, until relay =» is energized and
that when the relay 7 isenergized the closing
of conductor 6 by the armature »n' of such re-
lay will complete the cireuit 3 6, which 1n-
cludes the winding of the relay &£. There-
upon the armature 4° being attracted an in-
dependentshunt-circuit 85 will be established
by way of the front contact of armature %7,
including the winding of the relay k&, so that
the guard-lamp will thus be permanently
shunted independently of relay n and con-
trolled only by the armature i’ of relay h.
The energization of the relay n will perma-
nently shuntthe guard-lamp, and at the same

859,789

the shunt 5 about the clearing-out signal ¢,
substituting for this shunt another one by
way of the front contact of the armature-le-
ver &' over conductor 6, and since the arma-
ture k' will now remain attracted independ-
ently of the relay » it will be apparent that
the clearing-out signal is now shunted only
by way of conductor 6 and that this shunt
will be openned when the relay n i1s deéner-
gized. The relay n then is the factor which

both the guard-signal and the clearing-out
signal, and to provide means whereby the re-
lay n may be controlled from the answering-

switchboard, the winding of the relay is in-

cluded in a conductor 9, which extends from
the battery-wire 3 to the limb 2 of the trunk-
line extending to the answering-board. An

ordinary pair of plugs and their cord-circult

are shown at the answering-board A, and a
repeating-coil is included in the usual man-
nerin thestrandsof this cord-cireuit, together

| with the talking-battery, the side of the bat-

tery which is connected with the tip-strand
being grounded at o. It will be apparent,
therefore, that the insertion of the operator’s
connecting-plugin the trunk-linespring-jack
at the board A will complete the c¢ircuit from
battery e, which includes the relay n, by way
of conductor 9, winding ¢* of the repeating-
coil R, limb 2 of the telephone-line, a shorter
line-spring a? of the trunk-line jack at the
answering-board to the tip of the plug, and
thence to ground at o.
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In order that the usual supervisory appa-

ratus in the operator’s cord - circuit at the
board A may be responsive to changes in the

condition of the called line, means are pro-
vided for grounding the side 1 of the trunk-
line when the called subsecriber responds.
This is accomplished through the agency of
a supervisory relay 7, included in the side 1
of the trunk-line between the plug 6 and the
battery e. This relay is operated in the usual
manner of supervisory relays—that is to say,
it remains inert until the called subscriber
responds; but when hedoes a path is provided

from one side of battery e through a winding

of the repeating-coil, out over the line to the
subscriber’s station, through his telephone
apparatus, and back over the other side of
the line to the other poie of the battery. The
armature of the relay r is connected with the
side 1 of that portion of the trunk-line which
extends to battery A between the winding ¢’
of the repeating-coil and the condenser f, and
the front contact of the relay is grounded.
It will be understood, therefore, that when
the called subscriber responds current from
the batteryincluded between the cord-strands
of the plug-circunit at the A board will flow
from ground o through the supervisory relay,
which is included in the sleeve-strand of the
connecting - plug, to the sleeve of the plug,
the long spring ¢’ of the trunk-jack ¢, limb 1
of the trunk-line, winding ¢ of the repeating-

time the armature &’ of the relay % will break | coil, and armature and front contact of the
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relay » to ground. The relay » thus controls |

this circuit through the supervisory relay of
the plug-cirenit at board A, rendering that
supervisory relay responsive to the flow of

current in the called line, to which the trunk-

line may be connected at board B.

The operation of the apparatus and circuits
above described is as follows: Upon receiving
an order from the A operator to econnect the
trunk-line with the line of a called subsecriber
the B operator inserts the plug b into the
spring-jack of the called-subseriber’s line.
Making this connection completes the circuit
of the battery e from ground through the
winding of relay 2 by way of the shank b8 of
the plug and to the grounded test-ring ¢ of
the called subscriber,current passing through
the branch 5 of the conductor 3 by way of the
back contact %£* and armature-lever %’ and
through the resistance I. The clearing-out
signal - lamp ¢ being thus shunted remains
dark. The current passing through the wind-
ing of relay & energizes the core of the relay
and causes the armature-levers to be attract-
ed, one of said armatures completing the con-
tinuity of the limb 2 of the ecord-cireuit and
the other armature A’ ecompleting a cirecuit
from battery ¢ through the condnctor 7, which
includes the guard-lamp p, to ground. The
guard-lampisthuslighted and remains light-
ed until a connectionis made with thespring-
Jack @ of the trunk-line at the answering-
board. When such eonnection is made, the
relay n will be energized by current from the
grounded battery e through the winding of
the relay to the limb 2 of the trunk-line by
way of the conductor 9, thence to the line-
spring «* of the trunk-line jack, through the
tip of the connecting-plug, and to ground at
0. 'The energization of thisrelayn thus com-
pletes the circuit of conductor 8 through the
armature-lever n’ and front contact n? of the
relay, so that the guard-lamp p is shunted by

conduetor 8, which includes the winding of

the relay k. This relay, it should be stated,
Is of comparatively-low resistance—say forty
ohms—so that most of the current passing
through the conductor 6 will take the path 8
through the relay in preference to the path 7
through the guard-lamp p, in consequence of
whieh the guard-lamp will be darkened. As
soon as circuit is completed through the re-
lay & by way of the path § 6, however, the
armatures &' £* will be attracted, the latter
of which will close the independent circuit 8
5 through the winding of the relay by way of
conductor 5, the guard-lamp p being thus
permanently shunted over conductor 5 by
the low-resistance winding of therelay. The
attraction of the armature k', moreover,
changes the shunt about the clearing-out sig-

nal-lamp 2, so that instead of being shunted

by eonductor 5 by way of the back econtact of
the armature k&' it will now be shunted by
conduetor 6 and the front contact of said ar-
mature, the continuity of this shunt being
controlled by the armature n’ of the relay n.

This condition—that 18; with the guard-lamp

p aud clearing-out signal-lamp 7 both dark—

will eontinue to exist until the connection is
removed at the answering-switchboard—that
18, until the ecircuit through the relay n is
broken by the removal of the ground o from
the limb 2 at the answering-board. When
this connection is removed, the consequent
deénergization of relay n breaks the shunt 8
of the lamp ¢, which thereupon becomes
lighted, indicating to the B operator that the
trunk-line is no longerin use at board A and
notifying her to remove the trunk-plug b
from its connection. Thus the clearing-out
signal-lamp is dark while the B terminal of
the lamp is connected, the A terminal not
being connected, because of the inert condi-
tion of relay k, and is still dark after connec-
tion at the A terminal, because both of the
relays £ and n are excited, but becomes
lighted while the trunk-line is still connect-
ed at the A terminal, because of the excited
condition of relay & and the inert condition
of relay n.

Having thus deseribed myinvention, what

Iclaint asnew, and desire to secure by Letters.

Patent, is— |

1. Thecombination with a telephone trunk-
line extending from a spring-jack at an an-
swering-board to a terminal plug at a receiv-
ing-board, of a clearing-out signal 7 and a

circeuit 3 including the same with a source of

current, said circuit being closed in register-
Ing contacts of the terminal plug and the
spring-jack of the ecalled-subscriber’s line,
two relays £ n controlling said clearing-out
signal, a circuit through relay % controlled
by the relay n and forming a shunt for the
clearing-out signal, a circuit 5 adapted to

be closed by the relay & when the same is

energized, said circuit 5 including the wind-
ing of relay & to establish an independent
circuit through said relay, the circuit 5 being
In shunt with the clearing-out signal, and a
circuit for the relay n completed by connec-
tion with the trunk-line spring-jack at the
answering-board, whereby the clearing-out
signal is continuously shunted while the ter-
minal plug of the trunk-line is connected,
the shunt about said clearing-out signal be-
ing removed and the signal displayed when
the connection with the trunk-line is removed
at the answering-board, substantially as set
forth. | o

2. In a system of trunk-circuits between
two switchboards of a telephone-exchange, a
guard lamp or signal p and a clearing-out
lamp or signal 2 combined with eircuits with
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which said signals are connected, electrical .

apparatus, sald apparatus including shunt-

lug apparatas or circuit-controllers, and a
soarce of current brought into action by the
plugand switch connections of the trank-ine,
whereby on making connection with the
called line the guard-signal is displayed, said
display of the guard-signal being caused to

| cease on inserting the connecting-plug in the
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trunk-line switch at the answering-board by | subscriber’s line at board B, a relay % and

a shunt-circuit controlled through the agency
of said plug, the clearing-out signal being at
this time also shunted, said shunt being
adapted to be removed from about the clear-
ing-out signal to display the clearing-out sig-
nal by the removal of the said plug from its
switch at the said answeriug-switchboard,
substantially as described.

3. Thecombination with a telephone trunk-
line extending from an answering-board to a
receiving-board, of a signaling system for the
trunk-line comprising a clearing-out signal ¢
and a guard-signal p, and circuits and a
source of current associated therewith for
operating said signals, means for effecting
the display of the guard-signal when connec-
tion is made at the receiving-board irom the
trunk-line to the called-subsecriber’s line, a
relay n and switching mechanism - opemted

- thereby for eifecting bhe concealment of the
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cuard-signal, means, controlied by said relay,
for bringing the clearing—oub signal into ac-
tion, the said clearing-out signal being con-
trolled by said relay, and a circuit 9 for con-
trolling said relay, said circuit 9 being con-

trolled by connection with the trunk-line at

the answering-board, whereby the guard-
signal is dlspleyed when connection is made
between the trunk-line and the called-sub-
scriber’s line at the receiving-board and is
concealed when connection is ma,de with the
line at the answering-board, and whereby the
clearing-out signal-circuit is brought into ac-
tion when connection is made with the trunk-
line at the answering-board,-the clearing-out

‘signal being display ed when such connection

18 removed substantially as set forth.

4. Thecombination with a telephone trunk-
line extending from an answering-board to a
receiving-board, of a guard-signal p and a
clearing- out swna,l /) th the 1ecew1ntr-b0ard
g source of current e, a circuit 3, 4 1nelud1n-:r
the clearing - out swnal and a elremt 7 1n-
cluding the gu&rd-swnal sald circuits being
closed When connection 'iIs made from the
trunk-line to the called-subscriber’s line at
the receiving-board, shunt-circuits about said
signals, relay meehemem controlling said
shunt-cireuits, and a circuit 9 contr olhnﬂ' said
relay mechanism, said circuit 9 being closed
by connection wmh the trunk-line at the an-
swering-board, whereby the guard-signal and

~ clearmﬂ*-out swnal are shunted when the last-

55
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A and a reeeivinn"—bom d B, of a cleerinﬂ-out

mentioned connectwn is made, and whereby
the shunt about the elealmﬂ'-oub signal 18 re-
moved when such connection is taken down,
substantially as set forth.

5. Thecombination with a telephone trunk-
line extending between an answering-board

signal 7 at the boa,rd B for mdieatmﬂ‘ the con-
dmen of the trunk-line at the answering-
board, a circnit 3 including the signal wwh a
source of current, said cir c,mt bemﬂ' closed by

a cireuit including the same with a source
of current, said last-mentioned circult being
adapted to be completed by connection with

| the trunk-line at the board A, two shunt-cir-
cuits for the clearing-out signal controlled by

said relay, one of said shunts 5 being closed
by the relay when the same is inert, and the
other of said shunts 6 being closed by the
relay when it is excited, a circuit, including
the winding of the relay, closed when the re-
lay is excited, whereby said relay is rendered
independent of the apparatus at board A,
and meaus controlled by the removal of the
connection with the trunk-line at board A,
for opening the shunt 6, substantially as set
forth.

6. Thecombination with a telephone trunk-
line, of a clearing-out signal therefor at the
receiving- termmal of the line and a circuit
mdudmﬂ‘ the signal, a relay k£ and means con-
trolled 'by eomlecbion with the trunk-line at
both terminals thereof for exciting said relay,

‘two shunts 6 6 for the clearing-out signal, one

of said shunts 5 being normally closed by the
relay, and a relay n controlled by connection
with the trunk-line at the distant terminal

thereof, the shunt 6 about the clearing-out

signal being controlled at switch-contacts of
both relays and being closed at the contacts
of relay & when the same is excited, whereby
the clearing-out signaiiscontinuously shunt-
ed until connection with the trunk-line has
been made and removed at the distant ter-
minal, the signal being displayed on the re-
moval of eueh connecuon substantially as
described.

7. Thecombination with a telephone trunk-

line, of a clearing-out signal therefor at the

reeeiving-terminel of the line and a circuit
including the signal, a relay 4 and means con-
trolled by connection with the trunk-line at
both terminals thereof, for excitingsaid relay,
twoshunts 5, 6 for the elearlnw—mlt signal, one
of said shunts 5 being normally elosed by the
relay, a relayn contt‘olled by connection with
the trunk-line at the distant terminal thereof,
the shunt 6 about the clearing-out signal be-

ing controlled at switch- eonmebs of both re-

lays and being closed at the contacts of relay
/c when the same is excited, whereby the clear-
ing-out signal is contmuouely shunted until
eonneetlon with the trunk-line has been made
and removed at the distant terminal, the clear-
ing-out signal being displayed on the removal
of such connection, “and a guard-signal p con-

i trolled by connection w113h the brunk line at
both terminals thereof, said guard-signal be-

ing displayed when (3011[16""131011 is made with
the trunk-line at the same switchboard and

being shunted by a circuit controlled by the

1eley n when connection is made with the
trunk-line at the distant terminal, substan-
tially as described.

8, Thecombination with a telephone trunk-

connection from the trunk-line to the called- ;hne, of a clearing-out signal at one terminal
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thereof, and a circuit for exciting the signal,
two relays & n controlled by connection with
the trunk-line at the distant terminal, an in-
dependent circuitthrough relay % closed when
the same is excited, a shunt for the signal
normally closed by relay &£ and opened when
the same is excited, and a second shunt for
the signal controlled by the relay n, whereby
the signal is displayed only when the con-

| nection is removed at the distant terminal of 1o

the trunk-line, substantially as described.
In witness whereof I hereunto subseribe my
name this 5th day of August, A. D. 1899.

HENRY MIDDLEBROOK CRANE.

Witnesses:
ARTHUR LOCKWOOD,
A. P. MORRIS.
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