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To all whom it may corncer: as for example, by withdrawing the calling-
BeitknownthatI, HENRY M. CRANE, a citi- | plug or depressing one of the ringing-keys—
zen of the United States,residingat New York, | may reset the ringing-signal to order the in-
in the connty of New York and State of New | coming trunk operator to ring again without ss
5 York, baveinvented a certain newand useful | increasing the load on the order-wire by tak-
ImprovementinSignalsfor Telephone Trunk- | ing the time and trouble to converse by tele-
Lines, (Case No. 3,) of which the following is | phone with the trunking operator. - |
a full, clear, concise, and exact description. Generally speaking, my-inventioa consists
My invention relates to telephone trunk- | of a ringing-signal at the trunking-board and 6o
1o lines for extending connections from one | means controlled by connection with the
switchboard of a telephone-exchange system | trunk-line at the answering-board for dis-
toanother; anditsobjectis, in general, to pro- | playing said signal, electromagnetic mechan-
vide a ringing-signal at the ‘“‘trunking” or | ism controlled through the agency of the tele-
“‘receiving” end of a trunk-line by which the | phone-switch at the called station for render- 05
15 operator abt that end may automatically be | ing the ringing-signal inert, and electromag-
"~ Informed that the called party requires to be | netic switeching mechanism controlled from
signaled. the answering-board for reéstablishing the
In extending connection from one line to | original conditionsand so resetting the signal.
another through a trunk-line it is usual for | Theringing-signal is preferablyincluded with 70
zo the operator who completes the connection | a source of current in a circuit which is es-
with the line wanted to transmit a call in this | tablished at the trunking-board in making
line; but the necessity often arises for trans- | connection with the called line. A shunt is
mitting a second and subsequent calls in the | provided for the ringing-signal, controlled
‘same line, even after the effacement of the | through the agency of the telephone-switch 75
25 ringing-signal has apparently indicated the | at the called station, and a retaining relay-
response of the called party to theinitial call. | magnet in said shunt is adapted when the
1he necessity for such subsequent ringing of | shunt has once been closed to hold it closed,
the called party’s bell may arise from a va- | so that the signal will be locked against fur-
riety of causes, among which the chief is the | ther control from the called station. Arelay- 8o
30 need for recalling the wanted party to his | magnet is provided for opening the circuit of
telephone. the ringing-signal to reset the signal, said
In trunking circuits so far designed which | relay-magnet being controlled through the
havebeenequipped withringing-signals—i.e., | agency of a switch at the answering-board.
signals indicating to the trunking operator | This relay-magnet is preferably included in 85
that the called party has not answered and | a shunt of the usual disconneect-signal at the
should be signaled-—the ringing-signal re- | trunking-board, which shunt is controlled by
mains displayed until the called subscriber | the contacts of a relay included in the circuit
answers, and then is permanently locked out, | of the trunk-line, receiving current from the
so thatitIsnolonger responsive to the switch | battery in the operator’s plug-cirenit at the go
40 atthecalled station which before controlledit. | answering-board.
With such trunking-circuits if it is desired The accompanying drawing illustrates dia-
to ring the called subscriber a second time | grammatically a telephone trunk - line ex-
1t is necessary for the line operator or ‘“su- ! tending from an answering -switechboard to
pervising ” operator at the answering-board | a trunk - board and there connected with a g¢s
45 to communicate by telephone with the trunk- | called - subseriber’s line, the system being
ing operator at the otherend of the line from | equipped with the ringing-signal of my in-
an order-wire or in some other way and tell | vention.
her orally to ring again. The telephone-exchange system which is
The present invention comprises means | 1llustrated is of a type well known in the art 1oo
5o whereby the supervising operator at the A | and will require but little description, the
board by manipulating certain apparatus— | trunk-line extending in two limbs 1 2 from a
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spring-jack « at the answering-switchboard
to the tip and ring-contacts b* % of the termi-
nal-plug b at the trunking-board. The trunk-
line is, however, divided at the trunking-
board by an inductive appliance, such as a
repeating-coil, in the usual manner, the limbs
of the line leading to the answering-board
being united through two windings of the re-
peating-coil and a condenser ¢ bridged be-
tween them, and the other two ends leading
to the terminal-plug being similarly united
through the other two windings of the coil
with a battery d, bridged between said wind-
ings. The trunk-line circuit is therefore con-
tinuous as to telephonic currents, but is di-
vided into two sections as to direct currents.

The subscribers’ lines which center at the
trunking-board are provided with terminal
spring-jacks into which the trunk-plung may
be inserted, whereby connection between the
trunk-line and any subsecriber’s line may be
made. I have illustrated one subscriber’s
line, into the spring-jack whereof the termi-
nal-plug b of the trunk-line has been inserted
to make connection therewith.

The board A is the answering-switchboard,

where the operator is located who supervises

the connections, the trunking operator at the

board B being required only to connect the |

several trunk-lines with the subscribers’ lines
centering at her board upon the order of the
supervising operator and to ring the called
party. For this purpose the I3 operator is
provided with suitable ringing-keys, which
when depressed connect a source of ringing-
current with the called line. It is under-

stood, of course, that the usual order-wire

cireuits are provided between the two switch-
boards, whereby the operators may commu-
nicate directly with one another.

A disconnect-signal e is provided at the
trunking-board, included serially in a con-
ductor 3, which extends from the free pole of
the battery d to the shank 6° of the trunk-
plug, the circuit of this conductor being com-
pleted to ground in the usual way when a
trunk-plugisinsertedin thespring-jackof the
subscriber’sline, asshown. Ashunt41s pro-
vided about the disconnect-signal lamp e, said
shunt including a low-resistance relay f and
being controlled by the armature of a relay
g. 'The relay g has two windings. One, of
very high resistance—say twelve thousand
ohms—is included in the circuit of the limbs
1 2 of the trunk-line leading to the answer-
ing-board in a conductor 5, shunting the con-
denser ¢. The other winding of said relay ¢
is of low resistance-—say twenty ohms—and
is included in a parallel or shunt ecircuit 6
about the high-resistance winding, this con-
ductor 6 being controlled by the armature
and front contact of the supervisory relay h.
This supervisoryrelay is connected in the cir-
cuit of the trunk-line between the battery d
and the plug 6, thus being under the control
of the telephone-switeh at the substation of
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g, includes one winding of, say, sixty ohms

Ings.

say, eighty-three ohms.. This relay, besides

telephone set with the trunk-plug in accord-

ance with & well-known system, also controls

by its armature and front contact the cireuit
of a conductor 7, in which circuit the battery
d and the ringing-signal lamp [ are included.

The conduactor 7 is also controlled by the ar-
matare and front contact of the relay f,which |

is placed in the shunt-eircuit 4 about the dis-
connect-signal.

The resistance m, of about
one hundred and twenty ohms, is included

| be connected. The conductor 6, besides in<
cluding the low-resistance winding of relay
0
resistance of a relay ¢, which has two wind- -

The conductor 3 includes the helix of a

magnet &, which may have a resistance of, -
- 75 -

controlling the connection of the operator’s =

85

in the conductor 7 between the contacts of R

relay % and the ground-pole of the battery. .
A conduector 8shunts the ringing-signal, which

conductor is controlled by the armature and

retaining-winding ¢’ of said relay.

At the answering-switchboard the operator

is provided with the usual pairs of plugs and

their plug-circuits for connecting different g5

. i -

telephone-lines together and supervising the
connections made. One of these plug-cir-

9.‘:' |
front contact of the relay 72 and includes the .

cuits is shown in the drawing uniting the .
spring - jack of a telephone-line with" the -~

spring-jack of the trunk-line. The two plugs

100 - =

are united by link conductors, which include

the windings of a repeating-coil in the usual

manner, and the battery n is connected in a

bridge of the plug-circuit between the wind-
ings of a repeating-coil.

plug-cireuit is also provided with a ringing-

The usual super-

1o05.
visory signaling apparatus is shown. The = _.

key for severing the link conductors and con- Ll
necting the ends leading to the calling-plug -

with the source of ringing-current.

110

The operation of the system 1is as follows:

Supposing that the answering operator at the
A board receives acall for a subseriber whose

line terminates at the switechboard B, she s

connects by her cord-circuit the spring-jacks

operator which of the several trunks between -

the two boards may be used for this purpose - .
120 -
The B operator then
takes up the plug of the trunk-line which has- -

and giving the B operator the number of the
subscriber wanted.

been used and inserts it in the spring-jack of
the subseriber wanted. Then, unless the sys-

tem be provided with means for automatically
ringing the called party by the mere act of
inserting the plug, the I3 operator depresses
her ringing-key to connect a source of ring-

115
of the calling subsecriber with the spring- ~
jack of a trunk-line, first inquiring of the B =

I 25

ing-current with the line of the subseriber - - L

wanted. When the answering operator con-

nects her plug-circuit with the trunk-line, -
circuit is thus established for the batteryn = - -
through the conductor 5 at the B switechboard, -~ . -

the line with which the trunking-plug may [ which includes the high-resistance winding .
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of relay ¢. This relay instantly draws upits | on her part is to momentarily disconnect the

armature, establishing the shunt-circuit 4
about the disconnect-signal, so that the sig-

nal is not lighted. The closureof the shunt

4 supplies relay f with current, which in
drawing upits armature closes the conductor
7. Conductor 7 being also closed at the con-
tacts of relay & when the trunk-plug is in-
serted in the spring-jack of the called line
has current flowing therein from battery d,
which lights the ringing-signal lamp /.

In practice the ringing-lamp is usually red
and the disconnect-lamp white. The light-
ing of the red lamp always means that the
subscriber with whom the tfrunk-line of that
lamp is connected has not answered the call
and that he should be signaled. The white
licht always means a signal to disconnect.
When the called party answers, the removal
of his telephone from its switeh-hook closes
a bridge of the line in the usual manner,
whereupon the relay i, receiving currentirom
battery d, draws up its armature and closes
the shunt-circuit 6, which includes the wind-
ing 72 of relay 2 and the low-resistance wind-
ing of relay g. The substitution of the low-
resistance shunt 6 for the high -resistance
winding of the magnet ¢ in the circuit of the
battery n brings about the extinction of the
supervisory lamp at the answering-board in
a well-known way, thus informing the super-
vising operator that the called party has re-
sponded. At the same time the relay 2 at the
trunking-board being excited draws up 1its
armature and closes the shunt 8 about the
red lamp /, so that this lamp is extinguished.
The shunt S, as before explained, includes a
retaining-winding 7' of the relay, so that the
armature of said relay is held up independ-
ently of any further flow of current in the
conductor 6—that is to say, without regard
to the position of the telephone-hook at the
called station. VWhen the conversation is
finished and both subscribers hang up their
telephones, the supervisory lamps at the an-
swering-board are lighted in the usual way
and the supervising operator takes down the
connection. This removes the battery from
the trunk-line, so that the relay g is deprived
of current and, allowing its armature to fall
back, opens the shunt4 about the disconnect-
lamp, so that this lamp is lighted. The B
operator in this manner receives her signal
to disconnect. If, however, affer the called
party has hung up his telephone the calling
party wishes further conversation with him

and having attracted the attention of the su- |
pervising operator requests her to signal the

called party again the supervisory operator
instead of being required to call up the b
operator over the order-wire, as has herete-
fore been necessary, merely withdraws for &
moment her calling-plug from the trunk-line
jack and then puts it back again, or, what
may accomplish the same thing, depresses
her ringing-key. The effect of such action

l

i

battery n from the trunk-line circuit and so
momentarily to deprive the relay g of cur-
rent. Relay g having allowed its armature
to fall back for a moment has interrupted the

turn allowing its armature to fall back inter-
rupts.the flow of current in conductor 7, thus
allowing the armature of relay ¢ to fall back
and break the shunt which it has heretofore
made about the red ringing-signal. Then
when the battery n is again thrown in the
trunk-line, the circuit of the conductor 7 is
established at the relay f and the red lamp
is lighted, thus informing the B operatorthat
she is desired to ring over the trunk-line
again. The red lamp will stay lighted until

the called party by removing his telephone

from its hook again brings about the excita-
tion of relay «. -

Having thus described my invention, I
claim as new, and desire to secure by these
Letters Patent, the following:

1. The combination withatelephonetrunk-
line extending from an answering-switch-
board to a trunking-board, and means for

flow of current through the relay f, which in

75

30

00

there connecting the same to a subscriber’s

line, of a ringing-signal at the trunking-board
and means controlled by connection with the
trunk-line at the answering-board, for dis-
playing said signal, electromagnetic mechan-
ism controlied through the agency of the tele-
phone-switch at the subsecriber’s station, for
rendering said signal inert; and electromag-
netic switching mechanism controlled from
the answering-board, for reéstablishing the
original conditions and resetting the signal,
substantially as set forth.

2. Thecombination with atelephone trank-

line extending from an answering -switch-
board to a trunking-switchboard, of a ring-
ing-signal for the trunk-line at the trunking-
board and a circeuit for the same, a shunt for
said signal, a relay, controlled through the
agency of the telephone-switeh at the called
station, controlling said shunt, a retaining-
magnet energized by the flow of current in
the shunt, for maintaining said shunt closed
independently of the called line, and a relay
controlled through the agency of a switch at
the answering-board, controlling the circuit
of said ringing-signal, whereby the signal may
be reset from the answering-board, substan-
tially as set forth.

3. Thecombination with a telephone trunk-
line extending from an answering -switch-

board to a trunking-board, of a ringing-sig--
nal for the trunk-line and a circuit therefor, -

a shunt for said signal, a relay responsive to
the flow of current in the called line, control-

ow of current in the called line adapted
when once actuated to maintain said shunt
irrespective to the flow of currentin the called

line, and electromagnetic switching mechan-

ism controlled through the agency of a switch

ling said shunt, a device responsive to the
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at the answering-board, for breaking the | trunk-line to a called-subseriber’s line, of a~
45

shunt and resetting the signal, substantially
as set forth. | |

4. Thecombination with a telephone trunk-
line extending from an answering-switch-
board to a trunking-board, and means at the
trunking-board for connecting said trunk-
line .through an inductive appliance to a
called-subscriber’s line, of a ringing-signal
for the trunk-line, at the trunking-board, a
circuit for said ringing-signal, a relay con-
trolling said signal-circuit responsive to the
flow of current in the called line, means at
the substation of the called line for determin-
ing the flow of current therein, a second re-
lay also controlling the signal-circuit, respon-
sive to the flow of current in the trunk-line,
and means at the answering end of the trunk-
line for determining the flow of current
therein.

5. Thecombination with a telephone trunk-
line extending from an answering - switch-
board to a trunking-board, and means at the
trunking-board for connecting said trunk-line
to a called-subscriber’s line, of a signal at the
trunking-board, means for exciting said sig-
nal, brought into action in connecting the
trunk-line to the called line, a magnet con-
trolled through the agency of the telephone-
switch at the called station, and mechanism
operated by said magnet for controlling said
signal, a locking device actuated thereby for
maintaining the signal inert irrespective of
further operation of the switch at the called
station, an electromagnetic mechanism con-
trolled through the agency of a switch at the
answering -switechboard for reversing said
locking device, to reset the signal, substan-
tially as set forth. |

0. Thecombination with a telephone trunk-
line extending from an answering-switch-
board to a trunking-switchboard, and means
at the trunking-board for connecting the

684,194

ringing-signal for the trunk-line at the trunk-

ing-board, a circuit for said ringing-signal,; a =

‘disconnect-signal and a circuit for the same,
a shunt for the disconnect-signal controlled - -
through the agency of a switch at the answer- -
ing-board, a shunt for the ringing-signal con-

trolled through the agency of a switeh at the

called station, a retaining relay-magnet in

said last-mentioned shunt, adapted to hold
the shunt closed when the same has once
55

been closed, and a relay-magnet in the shunt

of the disconnect-signal, controlling the cir-

cuit of the ringing—signal_', substantially as- -

described.

7. Thecombination with a telephone tru"nk; B

line extending from an answering-switch- )
board to a trunking-board, and means atthe -~
trunking-board for connecting the trunk-line . .~ -
| to a called-subscriber’s line, of a ringing-sig-
nal for the trunk-line at the trunking-board,
a circuit for said ringing-signal including a 65 -
source of current, established in making con-

nection with the called line, a disconnect-sig-

nal and a circuit for the same including a~ = |
souarce of current, a shunt for the disconnect-
signal, controlled through the agency of a

switch at the answering-board, a shunt for

the ringing-signal controlled through the .
agency of a switch at the called station,are-- . -
talning relay-magnet in said last-mentioned =~ -
75 -
‘closed, to hold the same closed, and a relay- - - -
magnet in the aforesaid shunt of the discon-~
nect-signal, controlling the circuit of the ring- - -
ing-signal,whereby the ringing-signal may be
resef from the answering-board, as set forth.
In witness whereof T herennto subseribemy

name this 11th day of January, A. D. 1901.
HENRY M. CRANE. .. -

shunt,adapted, when the shunt hasonece been

- Yitnesses: |
- HENRY I. WHITE,
JOHN C. ENDERS.
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