No. 785,754, ' PATENTED MAR. 28, 1905.
T. L. MoQUARRIE,

TELEPHONE EXCHANGE APPARATTUS,
 APPLICATION FILED MAY 27, 1001.

INVENTOR.
JAMES L. MCQUARRIE,

BYKfW/‘ﬁa«Z‘;;,

ATTORNEY:




No. 785,754.

UNTTED STATES

Patented March 28, 1905.

PATENT OFFICE.

JAMES L. McQUARRIE, OF CHICAGO, ILLINOIS. ASSIGNOR TO WESTERN
ELECTRIC COMPANY, OF CHICAGO, 1LLINOIS. A CORPORATION OF

ILLINOIS.

 TELEPHONE-EXCHANGE APPARATUS.

SPEGIFICATION forming part of Letters Patent No. ‘785 754, dated March 28, 1905,
| Application filed May 27, 1901, Serial No. 62,017,

To all whom it may concern:

Be 1t known that I, James L. McQUARRIE, a
citizen of the Umted States, residing at Chi-

-cago, 1n the county of Cook a,nd State of 1lli-

nois, have 1DVPIIted a certain new and useful
Improvement n Telephone-Emhanwe Appa-

- ratus, of which the following is a full, clear.,
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concise, and exact descnptwn -

Thisinvention relates to telephone-exchange
apparatus, and is concerned particularly with
what is known as overflow trunking?” be-
tween the different sections or ‘‘operators’
positions” of a multiple switechboard.

The invention contemplates particularly a
system of signals by which each operator 1S
automatically informed when the traffic at the
other sections of the board increases beyond

a certain point.

In the operation of a telephone-exchange it
frequently happens that one operator during
the busy hour has more calls than she can at-
tend to efficiently and quickly, while another
operator at the same switchboard is not busy.
Heretofore it has been customary to provide
a special section or operator’s position, known
as the ‘‘overflow position,” to which calls
may be transferred by means of trunk-lines
from sections which have an excess of busi-
ness. ‘I'his is objectionable in that it neces-
sitates the provision and equipment of switch-

board-sections which are in use only during a

certain limited portion of each d‘w
The system of this invention is designed to
enable an operator at any busy position to
overflow onto any other regular section or op-
erator’s position of the same switchboard
which 1s not busy—that is, which has not at
the time more unanswered calls awaiting at-
tention than a certain predetermined number.
Trunk-lines between the different sections,
called "‘overflow trunks,” may be used in
transferring calls, and signals are provided
by which the operator WhO desires to trans-
ter a call may determine at a glance which
section 1s not too busy to receive it. By my

invention an operator may also be provided
with a pilot-signal at her own section., which
will be displayed Wh@ﬂ the trafh

¢ ab her gec-

battery ¢ of the switchboar (l.

! t1on reaches a cmtam amount, as when she

has a certain predetermined number of unan-
swered calls awaiting attention, the display
ot this pilot-signal serving to 1ntorm her that
she 1s at hberty to tramfel incoming calls to

other less-busy sections until her work is:

caught up.

MV invention 1s illustrated in the accompa-
nying drawing, which is a diagram showing
two SWItCth&Pd‘S or, more properly, two sec-
tlons or Opemtors poswmns of a multiple

switchboard connected by an overflow trunk

and equipped with signals in accordance with
my 1nvention. |

The features or combinations which I re-
gard as new will be pointed out in the accom-
panyling claims.

A telephone-line is shown extendmo from
a substation A’ to an answering 81)r1UU—Jack @
at board A. It is understood, “of course, that
each line has multiple lme-JacLs at all the sec-
tions of the multiple switchboard. Another
line 1s shown extending from a substation B’
to a spring-jack 4 at the board or section B.
We may assume that the spring-jack 4 illus-
trated is a line-jack. :

Each line is equipped with the uqual line-
relay controlling asubsidiary lamp-signal, the
line-relay bemo responsive to the flow of cur-
rent when the circuit of the line is closed at
the substation by the telephone-switch. The

| several line - signal lamps at each section of

the switch')omﬂ are connected in multiple
branches of a circuit including the common
As shown 1n
the drawing, the line-signal lamps are in-
cluded in multiple grounded conductors ex-
tending from the bus-bar «, which is con-
nected through tworelayse 7 in multiple with
the free pole of the battery ¢. Iach branch
circult is controlled by the line-relay of the
line which the lamp in such circuit designates.
It will be understood that all the lme*bwual

Jamps should be connected to the bus- bar in

this way. The relays ¢ and 7 are adjusted to
respond to a certain margin of current.  For
example, the relay ¢ will respond when three
of the multiple branches containing the line-
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signals are closed: but the relay 7 will not re-
spond until four of thesaid multiple branches
are closed. The relay ¢ at each section con-
trols signal-circuits extending to the several

other sections, the busy-signals ¢ in said cir- |

cults being all lighted when the relay ¢1s ex-
cited and closes the circuit. The busy-sig-
nals ¢ derive their current directly from the
battery ¢ instead of from the bus-bar. When-
ever threecalls remain unanswered at any sec-
tion, the corresponding busy-signals ¢ will be
lighted at all the other sections to notify the
other operators that the section designated by
the lighted lamp 1s too busy to have overflow
calls transferred to it. The relay 7 at each
board controls the circuit of the pilot-lamp /%
at the same board, so that if the unanswered
calls should reach a certain number (in this
case we have assumed four) the relay 7 will
be excited and light the pilot-lamp to inform
the operator that she should transfer some ot
her calls to sections which are less busy.

A trunk-line Z, called an " overflow trunk,”
1s shown extending between the boards or sec-
tions A and B. The trunk-line terminates in
a plug at board A and in a spring-jack (which
may be one of the ordinary answering-jacks)
at the other board, B. The equipment of the

trunk-line at board B is the same as the equip-

ment of an ordinary subscriber’s line—thatis,
there 1s the usual line-relay controlling a sub-
sidiary line-signal lamp and a cut-off relay for
disconnecting the line-signal apparatus, the
cut-off relay being in the usual local circuit,
which 1s closed in registering contacts of the
answering-plue and the spring-jack when the
jack 1s plugged into in answering acall. The
spring-jack of the overflow trunk-line is desigo-
nated by the letter «'. At the board A the
busy-signal ¢, which corresponds to the board
B, is preferably located near the plug ¢, which

forms.the terminal of the overflow trunk-line

45

55

60

extending to board B. The plug ¢ 1s shown
to be an ordinary three-part plug, the tip and
ring contacts which form the terminals of the
limbs 1 2 of the trunk-line being adapted to
engage the short and long line springs, re-
spectively, of any spring-jack into which it 1s
inserted. At the board B the short and long
line springs of the jack «  are connected with
the limbs 1 2, respectively, of the trunk-line.
The effect of inserting the plug ¢ into a
spring-jack at board A, then, 1s simply to ex-
tend the line thus plugged into to the spring-
jack «' at board B, the line-signal apparatus
connected with said spring-jack ¢’ being auto-
matically operated in the same manner as the
regular line-signal apparatus of the calling-
line was operated in the first instance. When
a call 1s extended in this way, the connection
will be supervised by the operator who answers
1t —that 1s, assuming a call to be transferred
from A to I3, the operator B would super-
vise the connection, the work required of her

605 being no different from that required in an-

785,754

swering any ordinary call. The jacks of the

overflow trunks may be among the ordinary
answering-jacks at her section. |
At the board which transfers the call a dis-

connect-lamp 2 may be provided for the trunik-
line, this lamp being lighted when the con-
nection is taken down at the board which an-
swers the call. The ecircuits for displaying
this disconnect -lamp are illustrated in the
drawing, but since they form no part of the
present invention will not be particularly de-
scribed.

Supposing that subscriber A’ desires a con-
nection with subscriber B’, he removes his
telephone from 1ts hook, thus closing the line-
circuit and bringing about the illumination of
the line-signal lamp #. Ordinarily the oper-
ator at the section A would answer the call
in the usual manner and the connection would
be completed by inserting one plug of a pair

in the jack of the calling-line and the other’

plug in the multiple jack of the line called
for. If, however, she had four calls at that
time unanswered and awaiting attention—that
is, if four line-signal lamps £ were lighted—
the relay 7 would be excited and her pilot-
sional A& displayed. She would know from
the illumination of this signal that she was at
liberty to transter the call to some other sec-
tion, and she would therefore simply pick
up one of the trunk-plugs # whose corre-
sponding lamp ¢ was not lighted and insert
it into the answering-jack of the calling-line,
thus extending the connection to the trunk-
jack ¢ at the distant board. The busy-lamp
g, associated with each trunk-plug, serves to
inform the operator of the condition of the
board to which that trunk-line extends.

If in the case we have assumed three line-
lamps were lighted at the section B, the relay
¢ at that section would be excited and the cir-
cuit 3 of the busy-lamp ¢ closed, causing the
display of the signal. The operator at board
A, who was about to transfer a call, would
therefore not use the trunk-plug ¢, since she
would know by the lighting of the lamp ¢
corresponding to sald plug that the distant
board was already too busy to accommocdate
overflow calls.

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

1. The combination with the several sec-
ticns of a switchboard, of overflow trunk-lines
between the sections, busy-signals for each sec-
tion at the other sections, and magnetically-
actuated apparatus at each section for con-
trolling the busy-signals thereof at the other
sections, whereby each operator 1s automat-
ically informed which of the other sections is
at liberty to receive overflow calls.

9. The combination with two sections of a
switchboard, of line-signals for the telephone-
lines at one of said sections, a busy-signal at
the distant section, and means controlled by
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the joint operation of a predetermined num- | set by a eall—swnal transmitted from the sub-

ber of sald line-signals, for controlling said
busy-signal, whereby-the busy-signal is dis-
played at the distant section when a glven
number of calls are received.

3. The combination with two switchboards
and telephone-lines centering at each board, of
lme-swnals for the telephone lines, connect-
Ing epphanees at each board for answering
ealls a trunk-line between the boards. a busy—
S1g nal for one board located at the other board,
and means controlled by the joint operation
of a predetermined number of line-signals at
the board to which the busy- swnal corre-
sponds, for causing the display of said signal,
wheleby the operator at the board Where the
busy-signal is located is informed whether or
not calls may be trunked to the distant board.

4. The combination with several telephone-
lines, of switches for said lines operated from
the subetatlons of the lines, circuits controlled
by the switches, a device responsive only to
current existing simultaneously in several of

sald circuits, and mechanism controlled by
sald device.

5. The combination with two switchboards
and telephone-lines having multiple connec-
tions on both boards, connecting appliances

at each board for answering calls, an overflow

30 trunk-line between the boalde means for

transmitting call-signals from the substations
of the lmes._. responsive devices, one for each
line at one of the switchboards, adapted to be

. telephone -
branclies, switches controlling said multiple 45

station of such hne, means actuated in answer-
ing a call, for restoring said responsive de-
vices, and a signal at the distant board con-
trolled by the joint actuation of a predeter-
mined number of said responsive devices.

6. The combination with a switchboard and
telephone-lines centering therein, of a source
of current, a circuit tor the same, multiple
branches t01 sald circuit, line- ‘%10’11&18 tor the
lines in the several multiple

branches, a magnet included SBII‘LH_}T 1n the
circult with all the multiple branches and ad-
justed to respond when a predetermined num-
ber of said branches are closed, and a signal
controlled by said magnet, substantially as de-
scribed. |

7. The combination with a switchboard and
telephone-lines centering therein, signals for
the lines, a source of current, and a clrceult

therefor adepted to be eempleted in switch-
contacts controlling said signals, of a relay in-

cluded in said circuit responsive to the joint
operation of a predetermined number of said
signals, and mechanism controlled by said re-
l‘w subst‘mtmlh as described.
In witness whereof I hereunto subscribe my
name tlus 18th day of Aprll A. D. 1901.
JAMES L. McQUARRIE.

Witnesses:
Erra EDLER,
Epwin H. SyyTHE.

8

35

40

50

55

60




	Drawings
	Front Page
	Specification
	Claims

