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To all whom it may concern:
Be 1t known that I, Fraxk R. M¢BErTY, 2
~ citizen of the United States, residing at Evans-
ton, 1n the county of Cook and State of Illi-

' 5 nois, have invented a certain new and useful

Improvement in Trunk-Iines for Telephone-

HExchanges, of which the following is a full,
clear, concise, and exact descmptlon |

My iInvention is a combination, with tele-

1o phone-lines provided in un exchange with di-

verse forms of terminal connection devices

and their adjuncts for signaling, of switching |
mechanism for automatically dlsconnectmtr-
one varlety of terminal connection in the use

15 of the other, its special application being to
- Interoffice trunk-lines whichappear at one or
‘both terminal stations in multipled spring-

jacks in several sections of a multiple switeh--

board as " outgoing trunks” to the distant

20 station and .-1150 1n termma,l plucrs at a special

switching-sectionas °
the distant station.
- It is to be understood that the terminal
spring-jacks of the trunk-line, the ** outgoing
25 terminals,” are distributed upon the several
' subscribers’ sections of the multiple board and
serve for uniting any calling subscriber’s line
with the trunk-lme to ezxtend the circuit of

1ncom1no' trunks ” from

the calling-line to the distant terminal station,

30 where it may be completed with the desired
correspondent line, the linking of the sub-
scriber’s line with the trunk-lme being ef-
fected by the pairs of plugs ordmarlly em-
ployed in directly uniting subscribers’ lines,

35 and the terminal plug of the trunk-line is lo-
cated on the same switchboard, upon a sepa-
‘rate section of the switchboard. ‘with access to
multiple jacks of all su oscrlbers’ lines in the

central office for use in linking the tmnk line
ce called

40 with any subscriber’s line of the offi
- for by aline entering the distant termma,l sta-
tion. The link conductors or plug-circuits in
the central battery system, to which the in-
“vention is especially adapted, are connected

45 with the central source of energy for exciting

-the substation-tr ansmltters of united lines and
operating supervisory signals : associated Wlth
‘the plugs, while the CO_I]IlthlOI’lS of the termi-

' nal plug of the trunk-line must be specially
arranged to apply current in like manner to 5o
a line with which it is connected and to pro-
vide for supervision and direction of the -
switching operator from the distant station.
It is the object of this invention to permit

' the use of the trunk-line at either terminal 5z

for incoming and outgoing calls indiscrimi-
nately and so to modify the connections of the
line automatically in such use that either ter-
minal fully performs 1ts necessary functions.

- I associate with the terminal plug of the. 60

trunk-line a source of current, cwcmt -COon-

ductors and apparatus suitable for applying -
thecurrentinthe telephoniccireuit, and su per-
visory apparatus, and a switch actuated in
making connection with one set or sort of ter- 65

minal connectors of the trunk-line, but not in

making connectlon with the other sort con-
trollmﬁ' the connection of these adJuncts with
the trunk- line—as,. for example, in the pre-
ferred form of the invention I arrange an 7o
electromagnetic switch adapted to apply he .
speclal circuits of the terminal plug to the
conductors of the trunk-line and actuate this
switch by closing a local battery-circuit in
placing the plug in the spring-jack of a sub- 75
scriber’s line. | N

I have disclosed the invention in greater
detail in the accompanying drawing, which is
a diagram representing two station-lines en-
tering different central stations, an interoffice 8o
trunk-line between the central stations, and '

plug-circuits for connecting -the trunk-line
with substation-lines at either central station.

FKach substation-line is represented in the
switchboard of the central office, which it en- 85
ters by a line-signal upon one section of the
switchboard and by spring-jacks upon each of
the two sections ¢ and 6 of the switchboard.
Of these sections that designated a,atwhichthe
subseriber’s line-signal appears, 1s furnished go .
with pairs of plucrs ¢ d for uniting any calling-
line with a line called for or with a trunh-line _‘
It is attended by an operator,. whose duty is
chiefly to answer subscribers’ calls and to Su-
pervise connections between lines established 9s

i In compliance with the calls, and who is for
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that reason denominated the *“subscribers’”
operator. This section is also equuipped with
terminal spring-jacks¢of trunk-lines extend-
ing to the distant central station, whereby the
subscriber’s operator receiving a call for con-
nection with a line 1n the distant station may
extend the circuit to that station. These ter-
minal spring-jacks are known as *‘ outeoing-
trunk terminals.”

. The section denoted by the letter 4 is pro-
vided with spring-jacks 7 of the subscribers’
lines and with terminal plugs of trunk-lines
from distant central stations, its function be-
ing to permitconnection of a trunk-line with a
subscriber’s line The operator attendnw it 18
known as the ""incoming-trunk” or S\Vltcl_l_-
1Ing”’ operator and per fonns her work at the
direction of the subscriber’s operator at the
cistant station, received either by signal or
by telephone. , |

The circuit connections of the trunk-line
1 2, with which alone this invention is con-
cerned, are alike at the two central stations.

The trunk spring-jackseat the subscribers’
sections are connected 1n multiple with the
conductors of the trunk-line. The test-thim-
bles of the jacks form branch terminals of a
conductor 3, which is designed to form part
of a local circuit 3 4, with a flexible conductor
terminating in a corresponding contact part
of the plug ¢ when the pluﬂ' is placed in the
jack.- The plug-circuit 5 6 of plugs ¢ and
1s connected with the centml source ¢ ot cur-
rent by conductors forming a bridge of the
plug-circuit, and signal-controlling relays 2
and 2 are interposed in the circuit in the path
of current from this source to the stations of
united lines for indicating the condition of the
circults to the subseriber’s operator.

Besides the branches from the trunk-line
to the outgoing spring-jacks, which constitute
terminal connection devices of one class, other
branches are taken from the trunk conductors
to the terminal plug £ of the trunk-line at the
" incoming-trunk section” of the switchboard,

‘which constitutes the terminal connection Jde-

vice of the other class. These branches are
controlled by an electromagnetic switeh /.
The actu&tmo‘-m{mnet of the switch 1s con-
nected in a conductor 7, terminating in the
local contact-piece of the plug 4, and thus
‘uhpted to be brought mto a complete local
circult 7 8 with the couespondmg wire 8 of a
subscriber’s line when the trunlk-line is united
with a subscriber’s line called for.

Special circuit connections and apparatus
are associated with these branches to the pluge
k for supplying current to a line ca.

lled for
indicating the response to the call and for
oiving the signal for disconnection. The ex-
tensions 1 and 2 of the trunk-line after trav-
ersing the separable contacts of relay 1 are
through windings of a repeating-coil
n and the mag net-wmdnm of arelay o. This
relay 1s of sufhiciently hwh resistance to

trunk-line 1s 1n use through the

switehboard.

pre-
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vent the actuation of a supervisory relay /7
or + by current through it when a plue-cir-
cult 5 6 1s connected with the distant terminal
of the trunk-line; but 1t 1s itself responsive
to such carrent from the source in the plue-

circutt. This vrelay controls the cireuit
through a clearing-out siemal ), whin'l 1S COll-
nected 1 a branch of conductor 7in multiple
with the magnet of switch 7. The other

windings of repeating-coll » are i a cirenit
10 11 whieh 18 practically a continuation of
the trunk-lime 1 2 with respect to telephonie
currents, but is conductively independent of
the main portion of the trunk-line.  The cir-
cuit includes the source of current . It also
includes the magnet of a relay »~, of which the
contacts control a partial shunt of the moge-
net of relay o, the shunt being suflicient to
permit the flow of current from the source ¢
in the plug-circuit to operate the supervisory
relay at the distant station.

The switch /7 has 1n addition to the contacts
for completing the branches of the trunk-cir-
cult to plug 4 when the plug 1sused a pair of
contacts which form a connection between the
battery ¢ and the test- lillﬂ% of the terminal
springs-jacks of the trunk-lime to eive the
busy ndication to any test made while the
plue £

An order-wire may extend, as usual, from
all the subscribers’ operators at one central
station to the Incomine-trunk operator at the
other central station, by which the formermay
direct the switching operators in the comple-
tlon of connections.

While the trunk-line 1s not in use only the
terminal spring-jacks are connected with it.
In using the trunk-line a subseriber’s order
oiven to a subscriber’s operator at onc of the
central stations for conncetion with a corre-
spondent line at the distant station is com-

municated to the incoming-trunk operator at
the latter station by means of the order-wire.

At the same time the calline-line i1s linkec
with the trunk-line by means of plues ¢ anc
, Inserted 1n the spring-jack of the calline-
line and 1n the outgoing spring-jack « of
the trunk-line at the same section of the
The telephonie civenit 1s thus
oxtended from the calling substation-line to
the switchboard containimg the called line.
The source ¢ of current is connected with the
calling-line and with the trunk-line.  The su-
pervisory-signal controlling-magnets /# and /
are associated with the calline-line and with
the trunk-line, respectively, to indicate the
position of the telephone-switches at the call-
ing and called substations, and thus to per-
mit supervision of the connection.
Complving with the direction of the sub-
seriber’s operator, the incoming-trunk oper-
ator inserts the terminal pluge I of the trunlk-
line into the spring-jack of the line called Tor
at the inconﬁng—trunl* section.  Thereby the
telephonie cireuit is further extended to the
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called substetlon stheet to the control of |
- switch /.

The source ¢ of energyis brought
into the-circuit to the called substation.

line leading to plug %.

relay o is brought into circuit with the bat-
tery g, applied to the trunk-line at its outgo-
ing terminal, and being: thus excited breeks
the. circuit of the dlsoonneotmn-swnel ». The
incoming-trunk operator may then transmit
a call to- the substation, ringing the bell at
that station.
the telephone there is taken for use and the
line-circuit is closed for the flow of continu-
ous currents, the battery ¢ produces a cur-

rent thr oucrh plug % and the line to the cor-
respondent station, which excites relay .
This relay closes the shunt of relay o and per--

mits a current to flow in the trunl{-hne suf'ﬁ-

outgoing terminal, and thus to signalize t
response to the supeérvising operator.
The subscriber’s operetor should preferably

the

be charged with the duty of initiating the dis- |

connection of lines. In response to the dis-

play of both supervisory signals % and ¢ she

will remove the plugs ¢ and d from the spring-
1acks.

permits it to close the circuit through discon-

- nection-signal p, displaying this sw*na,l and

35

40

- 5.5_

thus dlreotmﬁ' the removal of plug I from the
spring-jack of the oorrespondent line. When

the terminal plug is removed from the jack,
all the circuits and epparetns are retnr'ned to

their initial oond1t1on

My 1nventlon is deﬁned 1n the followmo*
olenns |

1. The eornhmetlon w1th a telephone l1ne, _
- of terminal connection devices of two classes, -

one class adapted for connections from the
line to a line ca,lled for, and the other class
acdapted to complete oonneotmns to the line in

response to calls for it, a switch controlling:

the telephonic eonneotlon of one class of ter-

minal devices with the line, and means actu-

ated 1n making oonneotlon between said line
and another tllI‘Ollﬂ‘ll

nection device of one c]
switch, .as deseribed.

ass for operatmﬂr eeld

2. The oornbmatlon w1th a telephone llne "
of terminal sprlnu‘-]eoks therefor, and a ter- |
or, a source of ourrent and

minal plug theref

- supervisory mechanism, said source of cur-
- rent and supervisory mechanlsm being con-
- nected with the plug for supplying current

60

'65

to the'substation-transmitter and for super-

vising the line when united into a through
circult with another line, an eleotmoell y-0p- -
~erated switch COHtPOllIDU' the telephonic’con-

nection of the line oondnotors with one gor onp

ol the terminal connection demoes end a8 Clr-

The |
switch 7 is actuated, the local circuit 7 8.be-

1ng closed, and closes the interruptions nor-
mellV pr eeent in the branches of the trunk-

Incidentally in the-
closure. of these branches the ole‘tmncr-ont“

‘When, in response to the call,

‘The consequent withdrawal of bat-
tery g deprives the relay o of current and

line to said plug,

the agency of any con-

3

omt of the eotuetlno*- eonet of the switeh

closed in maklnw eonneot1on Wlth the line, as
described. *

3. The eomblnatmn Wltll a telephone line or

cireuit, of* spring -jacks thereof in different
eeotlons of a multiple switchboard, plugs and

plug-circuits at the same sections, for making

connections to the line when oelled for, a

source of current in a bridge of each pluo"— |

circult. for exciting the snbetetlon transmit-

‘ters of united lines and supervisory signals
in each plug-circuit for supervising connec--

tions; a terminal plug of the line in a differ-

ent seotlon of the smtohboerd for making -

oonneotlon to other lines, a source of ourrent

1n a bridge of the circuit termmatlno' in said -
supervisory devices in the said cireuit
responsive to currents in the line: and an

plug,

8o

eleotrloelly operated switch - CODtIOlllDO’ the

‘connection of said line with one class of said
terminal connection devices, signals and a

source of current eseoomted theremth and a

local circuit, closed in making use of one of

sald termmel connection dev1oes containing

‘the eotuetme—meo‘net of said sw1toh as de-

scribed.
4. The combination with a tele phone trunk-

9o

hne adapted to form a through telephonic -
cireuit with telephone-lines erranﬂ*ed toderive -

their current-supply from a central source, of

multiple spring-jacksfor the line ateach bermi-

nalstation, plug-circuits for extending circuits

to the hne at the - different eeotlons of the

95

switchboard, a source of currentin each plug-

circuit and a supervisory signal in each plug-

circult responsive to. current in the trunk-

line when completed at the distant termi- -
ug tor the line at an incom-
Ing trunk section at each terminal station, a
repeating-coil. interposed in the branch of the'
a source of current in cir-
cuit with said plng, and a supervisory signal

nel a terminal pl

100
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associated with the plug but in circuit of the o
line toward the other terminal station thereof =

‘responsive to current from a plug-cireuit con-
nected therewith; an electromagnetic switch,

110

controlling the onoult of the line to smd .

supervisory signal and repeating-coil, and a

switch closed in registering contacts of the

local eircuit ot the actuating-magnet of said

115

“terminal plugand a spr 1110‘"Jaok in which said
plug is inserted, as desceribed.

5. The oomblnatlon with a telephone trunk-

line, multiple epnncr -jacks therefor at each
terminal station in open branches of the line,

plug-circuits for making conneetlon to the line

when called for, a source of current in each

120 -
and a terminal plug at each station; plugs and.

plug-circuit and supervisory signals in the

pathsof current from said source throncrh the -
plugs; a source of current connected w1th the
terminal plug of the trunk-line, and a super-
visory relay in the path of enrrent from said -

source, said relay controlling circuits for ac-
tnetlno‘ the. super VISOrY sw'na,l of the plug-cir-"

125
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cultconnected with a spring-jack atthe distant | trunk-line at either ternunal station, the ap-

terminal, and adisconnection-signal associated | propriate supervisory apparatus 1s automat-

- with the terminal plug responsive to current | 1cally brought into operative association there-

. from said source inthe plue-circuit; an elec- | with. 15

5 trically-operated switch at each terminal sta- In witness whereof I hereunto subseribe my
tion adapted to complete the circuit of said | name this 27th day of December, AL 1). 1900,
line with said plug, diseoml.ection-:sigtm_lﬁ and‘ FRANK R McBERTY.
relay, and a circuit closed in the insertion of
said plug In the spring-jack ot another line

- ———_——

Witnesses:

‘"’ 1o tor operating said switch; whereby in the use Krra Epner,
of either terminal connection device of the

1

Duxcaxy E. WIinLerT.
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