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To af,ZZ whom 1t maz 7] concerr:

Be it known that I, FRANK R. MCBERTY a
cltlzen of the United States residing at Evan 8-
ton, in the county of. Cook and State of Illis

5 nms have mvented a certain new and use--

ful Imprm ement in Signals for Telephone

Switching Systems, (Case No. 58,) of which:
the followmu' is'a full, elear conmse, and ex-

act descri ptmn
o - My invention concerns the type of switch-
| ing system for telephone-exchanges known as
the ‘“call-distributing” system, and has for
its object to prevent 1nterference between dif:
ferent call-distributing operators.

:5 The system referred to comprises an an-
nunciator or distributing board wherein are
located call-indiecating instruments for all the
lines entering the celtral office and gwiteh-
boards, plefembly of the multiple type, In

20 each of which are spring-jacks or terminals

of all the lines and trunk or transfer lines
from the annunciator-board to each of the
multiple boards, with means for connecting
one terminal of the trank-line with any line

'25 of the annunciator-board and the other ter-
minal of the same trunk-line with any line

in a section of the multiple board. A call
“from a station is observed at the annuncia-

tor-board, and thereupon the line is extended
3o by the opelalm at the annunciator - board
through the agency of a trunk-line to any op-
era.tm at the multiple board who may hap-
pen to be free to make new connections, the
| - object of that process being to attain even
35 distribution of the work of switching lines

into connection among the different operators

. at the m ultiploboard. . There will of course
be as many distributing operators at the an-
nunciator-board as may be necessary to trans-
fer the calls to the operators at the multiple
boards and as many of these latter operators
"as may be necessary to complete and super-
. vise the connections.

When there are several dlsbrlbublng oper a-
‘tors, it is essential to the efficient operation

operators have access to trank-lines to all
the switching operators.
sirable that trun_k or transfer lines to each of

of the system that each of the distributing

‘To thisend it is de- | of the three sections of the multiple switch-

the switching operators shall appear in the
multiple terminals at the distributing-board, |

| one for eath lme Befdre each disttibutiﬂﬁ o

operator. It is tothisfeature of the call- dis-

tributing system that the present mventlon

applies. ‘5%
In a former patent No. 507, 40I dated Sep-

tember 8, 1896, (Case 34,) 1 have described

and clalmed a device by which the switching

operator’s act of connecting her teleplmne

with a trunk-lihe in position to receive or-. 6a

ders froin a calling subseriber antomatically

| sets the signal assoulated with the trunk-line

before the distributing operator to indicate
that the switching opelatm is ready to re-
ceive connections. 'The even distribution of 65
work among the different switching operators -
is thus fﬂ.ﬂllltclted by the device for continu-

ously informing the distributing operator of

the busy or 1dle condition of the different

switching operators. : 70

The present invention consists in the com-
bination, with this signaling mechanism for
swnahz.mﬂ' to the distributing operator the
idle condltmn of a switching operator, of mul-
tiple terminals for the trunk line before dif- 75
ferent operators, a signal associated with

each of the termlnals, and mechanism where-.

by the act of connecting either trunk-line
with any subscriber’s line performed by a dis-

tributing operator indicates the use of the sSo

trunk-line to the other distributing operators
and prevents them from using the Lne where-

‘byin the event of unmtentwnal dlsxeﬂ‘ard of

the signals or simultaneous action on the part.
of dlstrlbutmﬂr operators a signal shall be 83
dlsplayed before one of the operators, the ob-
ject being to prevent two dwtrlbutmw opera-
tors from connecting a single trunk line si-
multaneously with the lines of two calling

subscribers. | Qo

The invention is 1eplesemed dla,rrmminat- .
ically in the attached drawing in association
with a switchboard provided With means for
automatically operating signalsin the switch-
board. Twolinesare shown each connected g5
with an instrument controllmﬂ a signal in
the annunciator-board, with a socket in the
annunciator-board, and with a socket in each

board.. A trunk-line is shown extending roo

between the annunciator-board and one of

the sections of the multiple board, the trunk-.
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.l_iiles- appearing in tﬁiice—multipled termi-

nals in the annunciator-board for the use

the equipment of plugs for each

trunk-line l
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amount of business as Lhis would’ require

more switching operators than represented in.

the operator connects her telephone with the

of three distributing operators. The draw- | the drawing, but this would merely involve 70
. 1ng represents also the terminal plugs of an- | alarger number of trunk-lines. A switching
5 other trunk-line multipled before the same operator can answer three thousnndﬁcalls and
three distributing operators and extending | make the' required connections per day.
to a different multiple section, together with | Ilence seven Sections of multipleswitehboard |
the signal-lamp of this trunk-line at a multi- will be required and seven groups of trunk- 75
, ple section, the circuits of this trunk-line lines extending from the multiple switch-
. 10 having been omitted to avoid complication of | boards to the annunciator-board, each trunk-
the drawing. o - line appearing in three terminals at the niul-
Each substation is provided with the usual tiple switchboard. - R |
telephones and signaling apparatus, the ap- The trunk-lineis provided at the switching- 8o
pliances and circuits being arranged to-close | operator’s station with the usual calling-key
15 theline-circuit as tocontinuous éurrents only [ (not shown). for connecting a generator of
during the use of the station-telephone. The calling-current with the terminals of plug e
line conductors from™ each station are con- | and with a listening-key % for connecting the
nected wjith the line-contacts of a terminal operatct’s telephone with the trunk-line. - 85
. 8ocket a€n the annunciator-board A and in { "I will now describe the loeal cirenits in-
20 other sockets o', a? and a®in the sections A’y [ volved in signaling between operators at the
A% and A%inthe multipleswitchboard. Line | different boards and between subseribers and
conductors are extended through the wind- | operators. - . I
ings of a relay U, which controls a local ecir- KEach plug is provided with a contact-piece go
~cuit includimg a secondary lamp-signal ¢, as- | 7 in addition to its line-contacts, designed to
25 sociated with the corresponding line-socket register with the thimbles or contact-rings &
in the annunciator-board. 'This local circuit | of the spring-jacks. The contact-piece 7 of
18 made up of conductors 3 and 4, the former | plug e forms the terminal of a wire 8, lead-
of which is a ground branch. including the | ing to the free pole of battery d. 'This con- g3
resistance-coil and the latter of which 1s a | ductor 8 traverses an incandescent lamp 1,
30 conductor leading to the free pole of a | which is associated with the plug e in the
grounded source d of current and including | switchboard and coustitutes a supervisory
the lamp ¢. The lever of the relay is con- | signal. "The mode of operation between the
nected also by a wire 5 with the thimbles of° line-signal ¢ and the supervisory signal ? is 100
-all terminal sockets a, o', a®, and a@® of the line. | well known to those familiar with existing
35 The line-circuits, spring-jacks, and line-sig- telephone-switchboards,. bat may be briefly
nals of two telephone-lines are shown. - 1 described. The current from battery d
A number of trunk or transfer lines 6 7 ex- | through wires 8 4 of a loeal cireuit, which
tend between the annuanciator-board andeach | may become closed at a line-relay, i3 suffi- rog
section of the multiple switchboard. Each | cient to-light one of the signal-lamps used in-
40 trunk-line terminates.in a plug e at the mul- | the system; but whenever conductor 8 Le-
tiple switchboard and is branched to three | comes conneeted with wire 4 through the
plugs 7, f', and 7*? at the annuneiator-board. | agency of contact-pieces ¢ aud k of a plug in-
These plugs are designed for the use of three | serted in a spring-jack lamps ¢ and 7 are 110
different distributing operators, giving each'{ brought into parallel, both Deing in series
45 of them access to the switching operator hav- | with the resistance - coil' in wire 3, under
ing charge of the corresponding trunk-line. | which condition neither lamp receives suffi-
There will of course be a sufficient number cient current to light it. If during the ex-
of distributing operatorsto distribute all ealls istence of these conditions the line-relay be- 1153
received at the annunciator-board to switch- | come inert and separate the conductor 3 from
50 ing operators at the multiple sections. A | the wire 4, the full current from battery d
- distributing operator ecan thus distribute as | will be diverted through wires 8 and 3, where-
‘many asseven thousand calls perday. Ilence | by the¢ supervisory lamp I will become lighted.
In an exchange the number of distributing A signal-lamp is associated with each of 120
- operators required at the annunciator-board | the plugs 1, f/, and f?, which form the termi- |
§5 will be determined Ly dividing the total | nals of the trunk-line at the annunciator-
number of calls received at the annunciator- board. These lamps are designated m, m'y,
board in a day by seven thousand. : Inas- | and m?, respectively. These lamp - signals
much as an even distribution of the calls | are included in a local circuit associated with 125
among the switching operators necessitates | the corresponding trunk-line whose conti-
6o her receiving calls from each of. the distrib- nuity is normally controlled by switch-con-
uting operators, the trank-lines to each of tacts on the operator’s listening-key, these
the switching operators should appear before | contacts being adapted to close the loeal cir-
each of the distributing operators. Ilence | enit to light the lamps m, m’, and m? when I30

trunk-line. The ecircuit is also controlled by
plug-seat switches of plugs 7, f'sand 3. The
switch-levers of the listening-key 7 are pro-.

represented in the drawing is sifficient for :
an exchange having something over twenty
thousand calls per day. To transact such an |
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- by wire 12.
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vided with an auxihiry switch- contact 7,
which plays between two contact-pieces h?

and 7% being thrust against the contact h?

when the key is put in position to connect the
operator s telephone in a bridge of the trunk-
line 6 7.

wire 9 with the free pole of battery d. The

lever A’ is connected by wire 10 with the

switch-lever of a plug-seat switeh n of plug S
The normal resting contact of this switch is
conneeted with the switch-lever of . a similar
switch n' of plug /' by wire 11. The resting
contact of the last-mentioned switch is con-
nected with the lever of switch n? of plug f?
The resting contact of the switch
n?® is connected to earth through wire 13,
Whic.h includes serially the signal-lamps m?
m' m, associated with plugs 7* 7' f. Thus
while the listening-key is in position to con-
nect the operator’s telephoue with the trunk-

circuit and plugs f, /', and f* are in their.

resting-sockets a circuit will be complete from

battery d through wwes 9, 10, 11 12, and 13

to light the lamps. m, m', and 7. The sleeve
¢ of each of the plugs f, I, and f? is con-

_ nected with the wire extending from wire 10

- to the plug-seat switch of the same plug—

: namely, the sleeve of plug

30

f 18 connected

with wire 10, the sleeve of plug ' with wire

11, and the sleeve of plug f* with wire 12.
The alternate contact-piece h® of the lever

A’ on the listening-key forms the terminal of

_' 35

a conductor 14, which is connected with wire
9, and thus is completed to . the free pole of
battery d, which includes a supervisory sig-
nal-lamp p, also associated with plug e in the

" switchboard, and which is controlled by a

40

45 €

~ tacts of the p

“so

.95

6o

- may be in use, ig closed during the use of thab

~ operation of the system.

plug ¢ rests in its socket.

plug-seat switch of plug e.

Clearing-out lamps g, q’, and g® are asso-
ciated with the plugs?, /', and f* respectively,
in the switchboard. These lamps are located
in multiple earth branches of the conductor
16, which terminates in a contact-piece of a
plug -seat switch of the plug e. Each of the

earth branches is controlled by switch-con-

n", or n*, with which the lamp ¢, q', or g* in
question is associated, these switch-contacts
being arranged to open the ground branch
including the lamp when the plug 18 not in
use. The plug-seat switch » of plug e is ar-

ranged to connect the wire 16 with the wire 19,

leading by way of wire 9 to battery d, when
Hence the general
elremt including the clearing-out lamps
q, and
the terminal plug e of the trunk-line is re-
placed in its socket, and the branch, includ-

ing the clearing- out lamp of the partlcular'

terminal plug at the distributing-board which

plug.
" I will first brief y trace the geneml mode of

erator who may be free to receive calls and
make connections indicates this fact to the |

dlstrlbntmﬂ operatorsbyconnectmﬂhel tele- 1 the switeh - c(}ntacts of plug-seat switch »,

Contact-piece A?® is connected by

| be effective. _ _
subsecriber would become eXtingmshed, while

lug-seat switch of the plug n,

q* of a tr unk- line, is. established when

- Any switching op-

S

phone with a trunk line by means of her hs- |

tening-key, whereby the lamp-signals asso-

_ciated with the trunk-line at the distributing-

board become lighted. A subscriber at one
station wishing to obtain connection with an-
other station takes his telephone from its
hook, which act causes the illumination of a
lamp in the annunciator - board associated
with his line. The distributing operator ob-

serving this smnal makes counectlon with a

spring- ]&Ck of the calling-line by means of
some trunk-plug of which the associated lamp
had been lighted, whereby the calling-line is,

in effect, extended to a switching operatm

70

75

8o

who is free toattend to the subseriber’s wants

and who already has her listening-telephone
connected with the trunk-line, such connec-

tion of the telephone with the trunk-line be-
ing the cause of the lighted condition of the

mgnals m.m’ m? = The waiting operator im-
mediately demands the number of the line
with which connection is required and after
receiving it makes the usual test and estab-
lishes connection with the required line at
the multiple switchboard. Thereafter this
operator supervises the connection by means
of signal-lamps associated with the trunk-
line through which the 1equ1red connection
has been established.

Any of the several distributing opemtms
may observe the subsecriber’s call and attempt
to trunk the call to some switching operator.
If two distributing operators should attempt
to make connection with lines of two calling
subscribers by means of plugs of the same

Qo

95

I00

trunk-line, only one of the connections would

The lighted signal-lamp of that

the line-lamp of the other subsecriber would
remain lighted, its illumination being an in-

105

dication to the distributing operator that

another operator had obtained the use of the
trunk-line.
confusion which might arise through the ac-
cessibility of every trunk-line to eac’h of sev-
eral distributing operators. When theswitch-
ing operator removes the connection withthe
called line, the distributing operator who
made the connection between the same trunk-

line and the calling-line is apprised of- this
fact by meansof a signal-lamp and withdraws
the other terminal of the trunk-line from the

spring-jack of the calling-line.
I will now trace the operation in greater de-

q, taul following the circuits throvgh the various

Thus the mechanism prevents

ITO

—_—

120

chanﬂes lnvalved in making .‘:md breaklnﬂ‘_.

-connectlon between lines.

Normally plugseand 7, 1/, aude arein their
resting-sockets and the operator’s telephone
is dlsconnected from the trunk-circuit. The
Jocalecireuits,including thesignal-lamps m,m/,

| and m?, are thus broken at “the switch-con-

tacts h' k2. The 10@&1 cireuit of the clearing-
out lamps q, ¢’, and ¢* is broken atthe gwmch-

125

130

contacts of the plug-seat switches n, n', and '

1n?, although the general circuit.is closed at
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‘When the switching operator at the switch- |
‘board: A’, for example, is ready to make con-

nections, she brings her telephone into con-

"~ nection with the trunk-line 6 7 by means.of

IO
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key A. 'This act connects contact-pieces A’
and R?%, thus completing a. CllGLllL 9 1011 12
13 through the lamps m, m’, and m? The
lamps mentioned therefore begeme lighted,
indicating to the different switching opera-
tors that the trunk-line to which they refer

18 free for use and that the operator having.-
A sub-

charge of it is ready to receive calls.
scriber calling closes his line -circuit -as to
the central source of calling-current when he
raises his telephone from its. switch, exciting
the relay b and closing the cirenit 3 4. Line-

lamp ¢ is thus. llghted which constitntes a

call to the distributing operators. A. dis- |
tributing operator—forexample, theone hav-
ingaccesstoplug f—seeingthelampmlighted.
beelde the plug f raises this plug from its
socket and inserts it:into- the enrmﬂ'qeek Q-
of the calling-line. A ecircuit through wires.
9 and 10 1s. thue brought into. ehunt about

wire 4, including the line-_.lemp, and in series.
with the wire 3, whereby the line-lamp is-

short-circuited and extinguished. The act
of raising the plug ffrom its socket permitted

the plug-seat switch n to break connection.

between wires 10 and 11, whereby the circuit

through lamps m, m/, and m”* i8 broken and

permits these lamps to become dark. The
same switch closes the circuit through clear-
ing-out lamp g, associated with plag f, which
becemee lighted, but its signal is ignored
until the eperater at switchboard A’ shall.
have had sufficient time to make the required
connection. The extinction of line-lamp c
indicates to the distributing operator who.

properly made. If the operator before whom
plug 1/ ie stationed, having seen the lighted
lamp m’ and vnehmﬂ' to use a trunk-hne, had
employed plug. /' to make connection with the

line of a calling subscriber, the shunt-circuit
9 10 would be found disconnected from the.
sleeve 7 of plug ', so that the lamp ¢ of the

calling-subseriber’s line would remain light-
ed. This would indicate to the operator who
had made the connection that another oper-

ator had obtained the same trunk-line at

nearly the same moment, and the operator.
would withdraw plug 7 of that trunk-line
from the spring-jack of the calling-line and
insert a plug of another trunk-line Whleh was.
ready for use in place of it. If the plug f’
should be used in making a connection, the
use of the plug 7 a moment later would prac-
tically leave the connection with the plug 7,
orderingoutplug f'—thatis, the plug f would
bring about the extinction of the lamp of the
line with which it was connected, while the

lamp of the line with which plug f’ was con- | nal g’
nected would become lighted and would: call |

for the disconnection of that plug. The oper-
ator at switchboard A, to whom the call has

thus been transferred receives the calling- i that the distributing operator using plug 7

‘her telephone.

n.

lamp ./ is
through. wires 8 and 3.
called party is indicated: by the extinetion.of:

95

plag,
-threuﬂ'h supervisory lamp p
7 73 of the plug-seat switch 7.

. 884,289

eubseubm S. erdel for the requlred connec:

tion, tests the line called for in the multiple
eiwtehboard,end makes connection therewith
(assuming that she has found it free for use)
in_the usual way, after which she disconnects

The raising of plug e from

its seat breaks connection. between wires 15

‘and 16, depriving the.clearing-out lamp g of
.cm"ent and also permits the eente.ete-r 7r%t0
The subsequent.

close the break in wire 14. uen
disconnection of the operator’s telephone by
means of the listening-key closes. connection

‘between wires 10 and 14, thus completing:a.
circalt through the supervisory signal- lamp
It will be observed that this lamp:p.is.
The.

current through conductor 3 is divided be-.

now in parallel with the line- -lamp-c.

‘tween these two lamps, so that. both:remain

dark. The insertion of plug ¢ into a.spring-
Jjack of the line called for brings. the lamp- 7

into parallel: with. the line- lemp of the. line

‘called for; butinasmuchasthe circuit through.
‘that lampis broken at the line-relay, the eub-.-
‘scriber called having not yet: rasponded; the
lichted. by cuarrent from. battery. -d
The response.of the

lampl. Supervisory lain ps p and [ thus serve
as automatic indicators before the switching

operator of: the positions. of: the telephones at’
the calling and called stations.
calling eubeeuber replaces- his.telephone on
its ew1teh his relay b is deprived of current.
and breaks the conductor 4, whereby the cur-.
rent of battery d is diverted through.conduc-

When the

tors. 9, 14, and 10, lighting the 1amp P.. Simi-

larly the replacement of the telephone on. its
switch at the called station will divert the-
‘current which previously flowed threugh the
inserted plug 7 that the connection has been | line-lamp of that station into the supervi-.
sory lamp /,whereby thislamp will be lighted.
The elmulteneelle illumination of lamps./ and:

p may be accepted by the switching-operator

‘as a signal for disconnection, after which she
will' remove Lhe,plug- e from the spring-jack:
This act. |
‘breaks the circuit throngh lamp /at the sepa-
rated contacts 2 and % of the spring-jack and
respectively, and:. severs. the cireuit:
at. the contacts
The same act.

and replace it in its resting-socket.

75

8o -

Qo '

100

105

II1IO

115

closes together the contact-pieces ' #* of this. .

switeh, completing a circuit through. wires 15
‘and 16 to the plug-seat switch n, where cur-
rent finds circuit through clearing-out lamp:

g and the reﬂletermg contacts. of plug-eeat
switch n to earth. Clearing-out lamp ¢ i
thus lighted.

calling-line.
ployed in making connection with the call-

ing- 11r.1e the eerreependmg clearing-out sig-.

or ¢¢ would become lighted.

- It will be observed that of the series of:
plugs £, f',and f* the plug f would always, in

effect, cut eﬁ' the other plugs in the series; so

Its illumination calls -for the,'
‘removal of lugffrom the spring-jack of: the
If plug ' or f2 had been em- -

120

125

I30
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would always depnve the other dlsbrlbutmg- ]

operators attempting to use plugs /' and f~
of the trunk-line. To compensate for this
possible dlsadvantage I prefer to arrange
plugs located in the signaling -circuit like

plug fat different positions at the annuneci-

-~ ator-board. These plugs in each position in

10

the eircuit should be located before each of

the distributing operators, so that all dis-
tributing operators would find truank-lines

‘busy an approximately equal number of

. times—that is, assuming, for example that

15

20

three trunk-lines terminated in mnultiple
plugs before the three distributing Operators |

I would arrange plug 7 of one lme, plug /' of
another line, and plug 72 of a third line be-

fore one of the operators; plug 7' of the first |
line, plug

f? of the second line, and plug f
of the third line before another Operator and
plug 72 of the first line, plug f of the second

 line, and plug 1’ of the third line before the
.~ third distributing operator, carrying out a

similar arrangement for a lan ger nmnber of

- plugs.

25

30

The mv'entmn 18 deﬁued in Lhe followmw
claims: |

1. Ina call dlstrlbutmn' system com prising
telephone-lines,each havmﬂ'a. terminal socket

and a swnalmfr instrument in an annunci-

ﬂtor—-board and a terminal socket in each of

~ several sections in a multiple board, a trunk-

35

line extending from the annunciator-board
to each section of the switching-board, of
multiple terminal plugs for each of the said
trunk-lines at the annunciator-board,where-

- by several distributing operators haveaccess

40

45

- 3°

55

to the same trunk-lines to equitably dis-
tribute the calls to the swwchmﬂ' operators
as described.

2. The combination w1thacall distributing
system comprising telephone-lines, each hav-
ing a terminal socket and a Iine-signal in an

annunciator-board, and a terminal socket in

each of several sections of a multiple switch-

board, and a trunk-line extending from the

annunclator board to a section of the mul-
tiple switchboard, of multiple terminals for
thesaid trunk- lmes attheannunciator-board,

a mgnal associated with each terminal, and a.

local cireuit including the said mgnals said
local circuit being controlled by a switch as-

‘sociated with the trunk-line at the section of

multiple switchboard; whereby all distribut-
ing operators are apprlsed of the readiness of

a swnchm,g: 0perat0r to receive calls, as de-
scribed.

3. In combination with a c&ll—dlstrlbuting
system comprising telephone-lines, each hav-

~ ing a line-signal and a terminal socket in an

60

annunelator board, and a terminal socket in

each section of a multlple switchboard, and

a trunk-line extending from each sectmn of
the multiple sw1tchboard to the annuncia-
tor-board, of multiple terminals for the said
trunk- llne at the annunciator-board, a signal
associated with each of said termmals, a loca,l

~¢ircuit including said signals, and a switch

|

tween switchboards,
plugs therefor at one switchboard, a signal
associated with each of said multiple termi-

at the multiple section controlling
circuit and a switch connected with each of
said multiple terminals to be actuated in the
use thereof also controlling all of said signals;
whereby a switching operator may apprise all

operator in m&klnﬂ' use of the trunk-line may

be signaled to the other distributing opera- .
tors, as described.

4. The combination w1th a trunL line be-
of multiple terminal

nals, a circuit for operating the signal, a

switch controlling the circuit at the distant

terminal of the trunk-line, and a switeh as-

sociated with each of said multiple terminals

controlling all said signals, as described.
5. The combination with a trunk- line De-

‘tween switchboards, of multiple terminals at

one extremity of the trunk-line, a signal as-

sociated with each of said multiple terminals,

a circuit for operating the said signals simul-
taneously, a switch at the dlstant terminal
of the trunk-line controlling the said circuit,

and a switch connected with “each of said mul-
tiple terminals to beactuated in the use there-

erative when one of the mtllmple tor mmals is
used, as described. |

G. The combination with a trank- hne hav-
ing a terminal at one station and multiple
connection appliances at the other station ac-
cessible to different operators, of signals ¢ ¢
with which the several connection appliances
are adapted to be temporarily associated, a
circuit-changing device operated by each con-

nection appliance when in use, and circuits

associated with the several connection appli-
ances adapted to be brought therebyinto tem-

‘porary association with the several signals

¢ ¢, said circuits being controlled by the afore-

8aid circuit-changing device, whereby the use

the said.

B

70

the distributing operators of her readiness to
receive calls, and the act of any distributing .

75

80

0o

95
of adapted to render all of said signals mop- -

J00

105

11O

of one of said connection appliancesiscaunsed -

to effect the operation of the several signals

¢ ¢ and so to indicate the busy condition of -

the trunk-line, as described..

7. The combma.bmn with a telephone-line

and the connection-socket thereof, of a signal

near the socket, a link conductor ha,vmcr mul-

tiple termmals, each adapted for connectmn
with the socket of a line, switches associated
with each of said terminals to be made opera-

‘tive in the use of the terminal, and circuit

connections of the said signal controlled by
the said switches adapted to cause the dis-

play of the signal near one of said terminals

in a socket when either of said terminals is
brought into use; whereby one operator in
makmfr connectmn with a telephone-line 1is

115
I20

r2s

WAar ned that another operator has made con-

nection with a different line by means of the

same link conductor, as described.
8. The eombmatlon with a trunk-line hav-
ing multiple terminal plugs at onestation, of

130

la plu -geat switch for each plug, a signaling



S

instrument adapted for association with any

plug, and circuit connections of said signal

changed in the simultaneous use of two plun'e_ -

~adapted to operate the warning-signal at one

10

of the plugs, whereby one of two operators
attempting to make use of different teriminal

plugs of the trunk-line will be warned of the |
| -of said lmeewmel formed temporarily through

‘the eenueetmﬂ' -switeh,
-sociated with the tru_nl{-line to the distant
terminal thereof, and means at the distant

use of the line, as described.

9. The combination with subsecribers’ lines.

and the terminal sockets and line-signals of

- each of said lines in a switchboard, of a link

15

conductor having multiple ter minals adapted |
for connection 'mth such sockets, and circuit

connections comprising. a eendueter includ-
ing one of said line-signals, and switch-con-
tacts operated in the simultaneous use of two

- of said terminals completing the said circuit

20

connections to cause the display of said sig-

nal; whereby one of two operators 51mu1ten e-

eusly using the trunk-line is warned of such

‘use by the ]me signal, as deseribed.

30
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10. The eembmemen w1th a trunk-line ex-
tending betw een two stations. havmﬂ‘ a single
termmal plag at one station and multlple ter-

minal plugs at the other station, of a signal |

associated with each of said multlple termi-

nals, a looal circuit including said signals,

and a switeh at said single terminal control-

ling the local circuit, a S“lt(}h for each of said
multiple terminals aetuated in the use of the |-
terminal, a signal associated with one of said.

mnltlple termmale, and circuit connections
of said signal controlled by the switeb asso-

ciated with another of said terminals adapt-.

ed. to. cause the excitement of said signal;
whereby an operator at the said single termi-
nal may:-call to all the operators ha,vmfr ac-

- cess 1o sald multiple terminals, but the 81 |,

multaneous use of said multiple termlnals by

two operators will be indicated to oneof said

operators.
11. The combination with alink eendueter

~ for uniting telephone-lines having multiple

45

connection terminals at one end thel eof, of a

clearing-out or equivalent signal aseeelated_
with e&eh of the said multlple terminals, a

device associated with each of the multlple

. terminals adapted to make the signal asso-

50

53

60

ciated with the same terminal operative when

the. termma.l is'in use, the condition of the re-

maining. signals mmemmg unchanged, and
means for controlling the elremte of eald sig-
nala, as described.

. The combination with alink eond netor
fer umtmﬂ' telephone-lines having multiple

terminals et one end, of a clearing-out signal

associated with eaeh of the termmale, a cir-
cult common to said terminals, and means as-

sociated with the other end ef the trunk-line.

for controlling the operation of said clearing-
out signals, and a device associated with eeeh

of said multiple terminals operated in the use

of said terminal adapted to make the clear-

ing-out signal associated with the terminal

operative duung the use of: the terminal, the
condition: of the other cleermrr-»eut elgnals

-formed;
may be controlled: through the trunk line, as

684,289

1‘-emammrr unehann’ed eubstfmtmlly as de-

- scribed.

13. The combination with a telephone line
and a trunk-line formaking connection there-
with, of a line-signal for the linenormally in
& elremt eentrelled by current in the line, a

connecting-switch for the line, and a ewemt

and a conductor as-

terminal for
whereby the subsecriber’s line-signal

described.

14. The eembumtlen with a te]_ephone-l_me, |
-a relay connected: therewith to respond to
‘eurrent in the line during its use, and a sec-
endary signal controlled: by the: reley, and. a;

spring- J&Lk for the line, of a link conductor

‘having multiple termainal plugs, a cireuit hav-
ing multl_ple branches. to each plug adapted
-to be brought into shunt of the signal-lamp
of a line through registering contacts of the

plug and spring-jack, and a plug-seat switeh
of each of said multiple terminal plugs hayv-

Ing switch-contacts controlling the circuit of

said branches to ell plags but its own, as de-
scribed.

15. In eombma-tmn with a trank- line, mul-

tiple terminal plugs thereof, and switches,

one for each of said multiple plugs, a. signal
;and a circultb thereof traversing said switches
in series, and an independent ew1teh at the
-distant termmal station of said trunk-line.

controlling the said signaling-cirenit, sub-

| etent.mlly as described. -
16. In combination with a trunk-line end-
-multiple terminal plugs therecf, a clearing-
out signal for each of the plugs and a switch
for. each plug controlled thereby,
‘said clearing-out signals being together with
8aid switech of the same plug in a multiple
‘branch of the signaling- circuit, and inde-
- pendent means at the distant etet.wn of the.
trank-line, common to the different signals,
for eontmllmﬂ' the signaling-cireunit;
by the clearing-out signal of any plug which

each of

18 in use is made opexatwe to. receive the

signal for dleeenueetlen substantially as de- .
-8cribed. |

17. The trunk-hne elremb 67

18.

switches 12 n' 712, one for each plug_., -[ignal-

ing-cireuit eenneeted through said’ ewwehes,,
clearing-out signals associated with the dif-
ferent plugs and an individuaal. circuit. of
~each of said clearing-out signals controlled by-

controlling the circuit thus

where-

- provided: at
one end with multiple plugs 7 7’ 72, ewwehes:;
n n' n? for said plugs, respectively, a
and a signaling-circuit-thereof traveremg 80~
rial contacts of said switches, and independ-
ent means at the distant termmel of the
trunk-line, for controlling said circuit, sub-
‘stantially as deseribed. -

| The combination with a trunk line and:
;multlple termmal plugs thereof, of plug-seat:

mgnal.—r
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7

the plug-seat switch of the corresponding | ing connection with said distant terlpinal ot
plug, a switeh at the distant terminal of the | the trunk-line, controlling said cireunit of the
trunk-line for controlling said signaling-cir- | signal. _
cuit, and a clearing-out switch r controlling 22. Thecombination with a telephm}&lu}e,
the general circuit of said clearing-out sig- | a terminal spring-jack thereof and a line-si1g- 45
nals, substantially as deseribed. nal associated with the spring-jack, a trunk-
19. The combination with a telephoune-line, | line for uniting telephone-lines, and a circuit
a relay therein responsive to current in the | of said line-signal closed through sald spring-
line, a line-signal and a loecal circuit of the | jack and a plug of the trunk-line when 1in-
signal controlled by the relay, a plug and | serted therein, a conductor of the trunk-line, 50
spring-jack for making connection with the | and a switch at the distant terminal of saild
line, and a conductor terminating in the plug, | trunk-line, actuated in making connection
adapted to form a shunt about said line-sig- | with said distant terminal, controlling the
nal when the plug isin the jack, and a switch | circuit formed through said conductor, 1n-
adapted to break the circuit of said condue- | cluding said line-signal; whereby the sub- 55
tor and prevent the shunting of the line-sig- | scriber’s line-signal indicates the formation
nal thereof, substantially as described. of connection with the distant terminal of the
20. The combination with a telephone-line, | trunk-line, as described.
a relay in the line responsive to current | 23. In a telephone-exchange system, the
therein, a trunk-line for making connection | combination with trunk-lines, each provided 6o
with the telephone-line, and a supervisory | with multiple terminal connections, any of
signal at the distant terminal of said trunk- | said multiple plugs of a trunk-line being
line, a circuit of said supervisory signal com- | adapted to be connected with the spring-] aclc
pleted through registering contacts of the | of a subseriber’s line, and each belng pro-
terminal plug of the trunk-line and the | vided atits distant terminal with a supervis- 63
spring-jack of the subscriber’s line, said cir- | ing-signal and having a circuit divided into
cuit being controlled by said relay in the sub- | multiple branches terminating in the differ-
scriber’s line, and an operator’s listening-key | ent multiple terminal connections thereof,
also controlling said circuit, as desecribed. relay in each subscriber’s line, and a circuit
21. The combination, substantially ashere- | controlled thereby adapted to be broughtinto 7o
in set forth, of a telephone-line and a relay | connection with the circuit of said supervis-
therein, a trunk-line and means for making | ing - signals of the trunk-line through the
connection from each terminal thereof to a | spring-jack of the line and one of said ter-
subscriber’s line, a supervisory signal as- | minal plugs of the trunk-line, as described.
sociated with the distant terminal of the In witness whereof I hereunto subscribemy 735
trunk-line, and a circuit of said signal closed | name this 30th day of December, A. D. 1898.
at one point in making connection from said FRANK R. McCBERTY.
trunk-line tosaid subscriber’sline,said circuit VWitnesses:
being controlled by the relay in the sub- ErLnA EDLER,
seriber’s line, and a switch actuated in mak- D. E. WILLETT.

It is hereby certified that in Letters Patent No. 684,289, granted October 8, 1901,
upon the application of Frank R. McBerty, of Evanston, Illinois, for an improvement
in ¢ Signals for Telephone Switching Systems,” an error appears in the printed speci-
fication requiring correction, as follows: In line 66, page 4, the reference letter “A°’
should read A’; and that the said Letters Patent should be read with this correction
therein that the same may conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 22d day of October, A. D., 1901.

[sEAL.] F. L. CAMPBELL,

Assistant Secretary of the Interior.

k

Countersigned :
F. 1. ALLEN,

Commissioner of Patents.

Correction in Letters Patent No. 684,289,




Correction in Letters Patent No. 684,289.

A —

It 18 hereby certified that in Letters Patent No. 684,289, granted October 8, 1901.
upon the application of Frank R. McBerty, of Evanston, Illinois, for an improvement

| 10 “ Bignals for Telephone Switching Systems,” an error appears in the printed speci-

fication requiring correction, as follows: In line 66, page 4, the reference letter “A”

. should read A’; and that the said Letters Patent should be read with this correction
| therein that the same may conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 22d day of October, A. D., 1901.

[sEAL.] F. L. CAMPBELL,

| Assistant Secretary of the Interior.
' Countersigned : |

F. I. ALLEN,
. Commaissioner of Patents.
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