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To all whom it may concern: -~ - | predetermined selective -signal then deters . -
" 'Be it known that I, Ebwarp E. CLEMENT; | mines whether the trunk-signal shall be dis-

a citizen of the United States, residing jat | played at the home division or some other -~

~ Washington, in. the District of Columbia, | division and at which. The trunk-signals 6o
5. have inventéd certain new and useful Im- are treated by the operators as the calling- .

” provements. in Telephone- Exchange - Sys- |-signals of subscribers to be answered and fur- .-
““tems, of whichthe ‘following is & specifica~ ther attended to; and hence after inserting a ™

 “tjon, reference being had therein to the ac-| plug in a-trunk-jack in response to & call- - .-

-7 and has for its object to sim

A 1?.coﬁpgnmgj'd;?&mgs;:- B LR TS S signal-in. connection. therewith the operator 63
" ‘ro My invention relates to telef)hon'e systems; | proceeds to i .

[ , ds to get the number wanted, to test .
and..has for its o simplify and reduce | the jack of the wanted line, and to complete .- -
- “the expense of large systems, especially. those | the connection. - This she can do, for thecall ©
"~ in. which .-nihltip%_e-i-‘é%‘itﬁhb-oards are em- | has come to the division where the wanted -
. ployed, while increastiig: their efficiency. - | subscriber has a connection in a ~multiple 70’

[
. -

15 My :invention may be brieﬂgl: stated as a | jack for each section therein. - - - " o o
"> divided multiple system, in' which ‘the lines.| = At the subscriber’s station the apparatus .
. have but one signal, and that is not- con- is very simple. I have shown it.as a pair of
< trolled in -any :'Way"f)y complicated means, | push-buttons with a retainir ~-magiet which
- such as polarized magnets and the like. The } when a button is. depressed holds it in and 75 -
20 main - switchboard at ‘the. central office. is | the other buttonout until the call-is finally

-~ - .divided into.two or more divisions, each of | extended to the op "rat,ﬁr.‘r'e‘}uired and there

. ' which is a complete multiple ‘board in itself, | answered.  The special “calling’ apparatus -
e with - dull complement of ‘answering anci .and ‘push-buttons . are then -cut out: auto-- . .

" ag7sented in its extent.  The answering-jacks,

-~ multiple jacks for the lines.which are repre- | matically, so that nothing remains in the cir- 3o-
‘cuit. .except the ordinary -common-battery .-

. “line-relays; or ‘anhunciators, and line lamps | telephone. - By - means . which T shall not :

" or shutters are the same as in.ordinary use | specifically claim herein  the number of di-

. “my invention is ap

P - '
. L

| ten- thousand .§

©. .- - and need not be of a*nﬁspé‘é,i'a,l'_tj'pe.. In fact, | visions: can be increased: to ten. = Assumin;
L ion is applicable -to_ any type of _ :nd Subseribers as the unit .of al- 85
" ’30"switchboard -and- apparatus and to.any cir- | lowance for. one.board, ten divisions 'would .
77 cuit. I have shown it-es applied to a com- | give a full size of one hundred thousand sub- -
. mon-battery: cireuit having a two-wire cord |.scribers.in one exchange. or group .of éx-
" 'and:a three-wire jack connection of the most | 'ch&ﬂgéﬂ}fwhiﬁhvWﬁﬁld%ﬁbie‘fb'ﬂle of all but the -
. ‘advanced type now known in service; but it | very .largest exchanges: riow .in- operation. ‘go.
'35 may -be ‘appilied with equal’ facility to any | By “exchange’’in this .connection I do not"- .. .
" type or any ‘variety of systerh without sacrl- |- mean one.interconnecting center within four = -
" fice of its essentialfeatures. = .~ .. .~ | walls, but any correlated group. of centers,.
 Between the divisions of the main board:| which together interchange business, and-
~ trunk-linesextend. - Esachtrunk is multipled ‘thereby combine to serve, a specified group o5 -
40 to all the divisions and has'a terminal plugor | of - ‘subscribers - under - one control. Thus *
jack at some one division. ~ Each trunk has | there may be ten exchanges in the narrower:
. for.every one of its multiple jacks.a signal, | sense, constituting ten divisions according to”
.. such as-alamp;controlled by a magnet so con-'{ My present invention, scattered through dif- - -
" nected that the particular magnet- _-'a;hd_ﬁl{the-r'l ferent parts of a city, but all commonly conh: 1s0
45 particular signal desired can be selecteéd by a | trolled and working under the same rulesand:
subseriber when calling. - Each subseriber’s | orders. In such case the “calls may be :

' Iineis of course represented on some one of the | trunked, as herein s t forth, with manifest .
. divisions in all its sections, but not on thé | advantage and with the same ease and cer- '
~ otherdivisions. Forcallson that division con- | tainty -o%;_@pera,tion as if the divisions were 185
5o nections are made direct, but for those on | under one roof and the boards side by side. =
" othersthey are trunked. - The method of this | If the exchanges individually be ver widely.
- trunking the calls is’ of the essence of my | separated—say more than twenty-iive hun-
- invention: Every call is trunked-—that is, |'dred feet apart—a combination of ‘trunk
. ‘when a line-signal is displayed a trunk-plug I wires may be required to save the three-wife 149
55 is first inserted ixf the line<jack without any | extensions, only:as many triplets. beéing ¥ip

*" other step being|taken, and the subscriber’s | i the csbies s will be required for-actuel -

N . ‘ ]
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use at once, allowing for *f
for spares. This, however, as well as the
other problems I have mentioned above,
need not be discussed at length herein, as

thev will be fully treated m other specifica-

.xtimr-

Q

terminal cireults ther
extension o another division.

My present invention 1s illustrated as to
one embeodiment in.the accompanving draw-
ings, wherein-— |

l*wuw ] 1s a diagram showing a subscrib--
er's hta-tmn connected to one division of a di-
vided multiple switehboard, and the trunk-

e,

similar and syminetrical dragram made as a
continuation of the first, 51101&?1110 the oper-

ators' ecord-circuits and a aemml ‘-«ll]h(llb(‘l S

line and station outlit, these appertaining to

- Ta second division of the svatehboard.
20

Referring to the drawings, A, in kg, 1, and
A’ in Fig. 2, are subseribers’ stations, cach
provided Wwich the usual talking set of a com-

mon battery svstem and each pmvuletl, also,

with selec tive mechanism by which the 1]11"1-—-

39

3

4

5

ton has o contact-s

sions of the exchange may bhe differentiated.

As all this at each station is the same [ shall
deseribe that at st avion A alone. -

At station A, T 18 the transmitter, R the
receiver, 11 'the switch-hook, C the con-
denser, Q the ringer, all ()1 usual or any de-

“sired tvpe.

D and D are two push-buttons, (shown of
insilating material as to heads and shanlks,)
aluh{mnh the latter may obviously be of
metaland | inpractice would beso.  Bach but-

back on a fixed contact, these two fixed con-
tacts heing m thes citenit 34 35 of the tallang

"set, so that when either button is pressed the.

40

-

J

.ol 1w set.
-ﬂmumla the aul{* 2 of Hine through 1|10 111:1(111(1

-~ saomiifarky grounds the

L i |

a lateh controlled by a magnet D,
button D-this lateh is slmwn a5 a toe on the.
end of the armature-tever 2, and for the but-
ton D7 oteis shown as

1 have not chosen
A by %110“11’1“‘ any-

talking-ciréuit 1s brolen.
to complicate this diagr
thing but the essentials; but in ]}r'aul({, I
may, and preferably wi UL, male a number of

changes ¢ntirely withimn the sc ope of my 1n-

ver mm which will do away, with the dis-

AoTee! lhl?(ll(]x in thereceivers. Kach humm

when nushed in s adapted to be held m by
for the

a stnilar toe otf the ar-

mature-lever F.  Both arinai'iwm e Con-

'11011(,-:1 bv the one magnet D? and of course

May he the same armatiure. [€ach laich

55 holds its button when ]fuﬂ-,hml in and also

prevents itssheing so pushed inif the arma-

“ture Is up bofore the pushing is essayed.,

T lna] revents tamgpering with the signal .-.1[_1( r
When the huiton 1 is rosaul it

_-...

and when the button D 18 |,1:-,h{-:l it

.D-,.
the same magnet uh as 1 have st d'{{‘(l
opening the | alls 111{?-—“1(1111 and leaving the
other mdv of line ungr ounded; At the Cen-

peak’” hours and

atl, as well as a {runk
218 &

spring ¢ or d’, normally

lflo 1 :)1 Tine I|1mnnh f.

- B B e Pk i B = =
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hne-jacks,

the AT Llﬂh«-t acks J°
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tral-office end of tlw e it rasses to the con-
tact-terminals m” and m? :1 che cui-ofl relay
Thencenormally bothsidesof linepass to
the magnet [, of the L {‘H'I{‘ld'j., ¢ {mtmilinfr

the Hlﬂ‘llﬂl m in the local cireuit 6 5 3 from.
,bmtely

B. Henece no maicer which side of
line is grounded at thie substazion the line-
relay 1. Twill get current throueh the relay 1D?
and line. | |

~ Each line has a terminal answering-jack J
and multiple jacks J'.
line-terminal springs ,' and a thomble j%
The thimbles are all f-uwmwt(wl together by
wire 10 and throueh wire 7 to the ¢ t-off re-
lay M and gro: ad. To cooperate with the
1 preferably  provide ouly the
trunk-plues P for answerliig prrposes, antd in
practice it is desirable to have the wiswerd 10
jacks J and the tronk-plogs P helore one sot

of operators, whose sole h i to stick plogs
and withdraw them according to the sicnals,

J*and the covil-cirenits
(shown 1n Fig. 2) betng before aiother set of
operators, Wlm (ou(m]}fmd to the present
subscribers’ (J])Ll.ﬁ,tUIb Ihv pl o " has a
tip, ring, and sieceve p ' 7 the tip anul ring
forming terminals of the main tey !u..—m ves 11
12 and the sleeve the terininal of the relay-
wire 13 pab%mu to- relay 17 and battery.
The wires 11 12 have extensions 16 17 pass-
ing to both divisions of the m,mh.){)fmi
(Whl(‘h 1 this case is sepposed to be a _two-
division ' board.)  "‘At each division these
trank-wires terminate in an answeulng-jack
J? or J3, having springs snnﬂar to those of the
line- ](1(.,1{% and thimbles 1, COJ1("(‘L£‘{] to-
cether by wire 15 and thence by a Hranch 16
to the trunk cut-off relay M’ and battery.
’Ihe relay L3 controls, thm: oh iis armature

the circuit 20 14 m o‘f the qunp m°,

- whwh is at once the supervisoury a.id (]mrmﬂ'—

The arvivature m*is
. whose

out sienal of the trunk.
sontrolled by the trunk cu:t-off re! by M

other contacts m* m® control the ¢t 1ts of

the trunk signal- relays I/ 1.4 Of these the

former 1s connoctod from the u: nle-wire 16

{hrfmn-h the cut-oft contactsn® (o the battery

by wire 16 and the ]dtt(‘? [2 1s stitlarly con-

nected from the wire JT thro. ¢h the cit-off
contacts m® to the wire 1(; 3 «J batterv.

The grovnding 01" cither sidte of the line will
hvwimo energize one ol these yelaxs, For
2 PCTPoOse prmmzﬂv to be yeleired
wires 16 and 17 are rm (‘Iax*i b twwn “the
jacks JJ2 0% and toone side of the connections
of the relavs I/ TA—inthiscase on {the stde to-
ward the juck J% Codperating with
trenk-cirectt and with the Jine- (‘lms it de-

sertbed Tmay emplov the cord-cirevit show

- ——mn

in Fig..2.

Tlere the pli gs P/ P* are connect-
ol lw t]w (m‘d condr Ltma 21 92923 24, con-

Cdvetively separated by the condensers ¢ (2.

Upon eachi side of the condersers a bridge is

f—— o ——

Fornred across t,he cord .nelvding the hdtterv
B, this bmnr: 5}10“?'11 in the one case ,at 25 96

[lach jack has the

y the

{his

70
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-~ and in the other at 27 28, the bridge contain-

10

20

‘telays, respectively,

to converse with siubseriber A,

~press his B button.
following circult: ground,

ing the su ervisory relay and the choke-
coil S%, while the socond contains similar
pieces of apparatus S S The supervisory
control the two super-
visory lamps s &', whose circuits, open when
the plugs are idle, are closed in use by the re-
lays-L* L?, connected to the sleeves ol the re-
spective plugs. |

" The operation of my invention thus de-
seribed is as follows: Subseriber A, desiring
ascertains
that the number of the latter is such that he
is in a different division from his caller. It
we assume A to be in the A division and A’ to
be in the DB division,
marks on the buttons,) the caller would then
relay 12, contact
B. Both the linc-relay

&, d, 33,14, 5,3,19,
the button 1)

and - the relay D? pull up,
(which we have called the 1B button) is re-
tained in 1ts de_pressed pusiti(m_, and the lever
J? is drawn up behind the other button to
prevent its being depressed. The operator
in Fig. 1, percelving the line-lamp m to light,

inserts a plug P, whereupon circuit through

30

35

40

1.2 theretfore

55

00

95

the cut-off relay is formed as

the subscriber’s line

call is being attended ta.

follows: ground
to relay M, 7, 9%, P*, 15, 12 19, B, The cut-
off relay then acts, and at the same time the
potential of the test rings or thimbles 7 is
raised for test purposes.. The cut-off relay
draws In its armature conpections so that
they make contact with the terminals of
wires 8 and 9 before they break with the ter-
minals leading to the relay 1.. The reason
for this is that there must he no break in the
flow of battery-current to line until the an-
swel_'ing opemtmﬁ finally makes connectlon.
The line-circuit 1 2 18 now continued through
the trunk-wires 16 17 to the multiple jacks J°
J% in the two divisions of the boar_d

grovnd remaining on the wire 1 at the sub-
ceriber’s station, current flows through the
relay 1.2 by the following path:-ground ab
the substafion to relay D2 contact ¢, d’, 33,
L, 8,0, Py 11, m?, 12,16, 19, B. Therelay
pulls vp and lights. the lamp m/
at the B hoard. Theo perator at that hoard,
using the cord-circutt shown in Kig. 2, an-
swers the call and handles the connection
exactly the same as if she were dealing with
direct. As soon as she

inserts the plug P/, however, in the jack J°

she closes cireult throuvgh the trunk cut-off
: _ h: grou nd to
velay L4, p?, 7%,01 jack J*, 15, 16, M/, 16,19, B.

relay M’ by the following path:
b

| then pulls up, as well as the relay
14, the lamp-relays 1/ 12 )
ously bridged across {he trunk, being thereby
removed-and the lamp darkened. At the
same time the lamp m’, which lighted when
the plug P was first inserted, is put out,
whicn indicates to the {i~st od)e:rator that the

This relay

trouble with the

| with the sleeve side always to the
(which may be the.

In doing so he closes the

Sfter the operator’s | Jug

consider, as

| described a two-button substation and

“method, and 1

- 'The

of my invention, and 1

which were previ-

‘ontinued burn-

3

this lamp would mean probable
| trunk, and another trunlc
would be substituted promptly therefor.
Detailed description of the o peration of the
parts in Fig, 218 thought to be unnecessary,
<o 1 will merely refer to the reason for revers-
ing the conductors 16 17 on jack J°. 1t will
bo observed that the hattery B, in accord-
ance with standard practice, has its positive
terminal grounded.
directly connected to line,
the ground on one
ing to the jack selected. 1f the cord-cireuts
are uniformly connected to battery—that is,
. live side of
hattery for test purposes—the result would be
(hat the two grounds, one at contral and the
other at the substation, would both come on
the same side of hne for one jack J% but
would come on opposite sides of the line and
battery for the other jack J°. The result of
(his would be that for a1l connections on jack
J5 the relay D? at the
let go. Hence 1 simply reverse

ing of

this would bring

the condue-~

tors 16 17, as shown, and thus bring the two

grounds always on U e saio side of battery

P’ is in any trunk-
The test is of course unnecessthy Lo
{he trunk-jacks are only answer-
Tt would be all right, however, in

jack.

ing-jacks.

T#hoth trunk-jacks were.

70

75

side or the other, accord-

8o

<ubstation would never

90

g5

any Case, provided the relay M” were ground-

and the relay 1it to

od instead ot to hattery
This Is & mere

hattery instead of orounded.

roversal of connections, which 18 always un- .

derstood where necessary.

1CCO

1t will be apparent that while T have thus

2 two-
division switchboard the samemay he made
four or eight or sixteen by any suitable
contemplate all such changes
of the appended claims.
| qundry changes may be
made in the apparatus and circuits I have
described without departing from tie spirit
wish 1t distinctly un-
derstood res are well with-
‘1 the scope and purview of my claims.
“Mhe essential feature of my present inven-
tion is the provision of trunk-lines between

as within the SCOPE
1 am aware that

that all such chan

separate multiple boards or separate eX- .

changes, the crunk-lines containing selective
apparatus by which the sub _
forentiate, so-as to select the particular ex-
change or division of the switchboard upon
which his wanted corres yondent has a ter-
minal and can be reached. - T
My. invention has been described as ap-
plied to manual multiple _'switchboa,rds only;
but it may obviously

matic or semni-automaticsystems and to trans-
for-boards as well and without change In es-
wence. Such application
the skill of any telephone-engineer well -
formed in bis profession. =~ - e
- Having thus fully described my invention,

be applied to auto:

]f"5 |

110

subseriber may dif- .

12C

'125

I consider within |

130
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what I claim, and desire to secure by Letters

Patent, is— °

1. In a telephone-exchange system, a plu-.
rality of subscribers’ lines and substations, a

central-office nwitehboard forin terconnecting
the same arranged in several divisions or

parts, multiple terminals for each line in

~some one of the switchl oard-divisions only,

10

one of sard terminals being provided with a
signal and serving as an answering-terminal,
the other terminals for each line being dis-

tributed upon different portions ofits division,

trunk-lines containing selective apparatus
extending unbroken between said divisions,

and differentiate so as to manifest a particu-
lar trunk -signal at the particular division

~upon which a terminal of the line wanted is to

20

be found and no other, substantially as de-
scribed. |

2. .In a telephone-exchange system, a sub- -
seriber’s line, a controlling-relay, means at

the substation for grounding one side or the

~other of the line through the controlling-re-

lay, a line-signal at the central office dis-
played 1n respense to the subscriber’s act in

~ealling, a trunk-line extending to multiple

30

terminals at a plurality of switchboard divi-
s1ons or exchanges, selective relays connected

‘to said trunk-line, means to supply current

- thereto and to the line, and signals to desig-

40

0o

nate a particular division or exchange want-

ed, contrelled by said relays, and responsive
to the grounding of a stbscriber’s line, sub-
stantially as described. |

3. In a telephone-exchange system, a plu-
rality of subscribers’ lines, a central office, a
plurality of central-office switchboards each
containing answering-terminals and multiple
terminals for a particular group of said lines,
a telephone set at & subscriber’s station and a
signaling set thereat comprising a cireuit-
closer and aretaining-magnet therefor, a line-
signal device normally connected to the line

at central and associated with the answering-.

terminal thereot, together with trunk-lines
extending between the switchboards, and
each provided with a conneciive terminal
upon each board, signals associated with the

sald trunk-line terminals, one for each, and.

cireutt-closing devices for said signals nor-
mally connected to the trunk to be affected
by the subseriber’s circuit-closing device so

as to display. the particular signal desired

upon a particular beard of the set, containing

one or more multiple terminals of the line:

wanted, substantially as described.
4. In a telephone-exchange system, a cen-
tral service-bureau divided into a plurality of

switchboards or exchanges, subscribers’ lines.

- each terminating at one division only; trunk-

lines less in numnber than the number of sub-
seribers’ hines and extending between the sev-

-boards, or exchanges and means by which a |
subscriber may affect said selective apparatus |

—

[

-

rality- of subscribers

850,344

having connective terminals at two or more

of said exchanges or divisions;a plurality of

selective relays connected to opposite sides ot -

each trunk-line, with means to supply current
thereto and to the lines, and signals associated

with the trunk-terminals and controlled by
-said relays; together with circuit-controlling

devices at cach subscriber/s station arranged
to cobperate with and affect said relays;

whereby a subseriber may signal his own di-

vision for a conuection, and being trunked

may selectively signal an operator at the divi-

sion or exchange in.which a line wanted is
termnated, substantially as described.
5. 1n a telephone-exchange system, a di-
] i L] - j [ . '
vided switchboard and subscribers’ lines each

terminating 1n one division, each line com-
posed of two wires both normally connected

to a hne-annunciator at the terminal division;
apair of circuit-closers and a locking-magnet
therefor at the subscriber’s station, whereby
one side or the other of the line may be held
erounded at will and the line-signal thereby
set ; a trank-line between the divisions having
two wires each connected to a generator and
eround through suitabie relays, trunk-termi-
nal signals at the different divisions con-
trolled by said relays; and operator’s con-
nective circuits i each division; the whole so

arranged that when a calling subseriber is

trunked his line-signal 1s disabled and the
trunk-relays brought under the control of the
line to set one of the trunk-signals at the pre-
determined division; and means whereby an
operator at the desired division may som-
plete the connection bhetween the trunk-ter-
minal and the line of the wanted subscriber,
and in so doing may disable the trunk-signals,
and 1 finally breaking the connection may
actuate a trunk disconnect-signal at the call-
mg-subscriber’s division, substantially as de-
scribed. | | |

O

%o

85

90

95

100

6. Ina télephone—éx@hange system, a plu-

*

stations, a central sta-
tion, and a plurality of switchboard devices
each containing terminals for a particular
group of tlie subseribers’ lines, a plurality of
trunk-lines extending between the switch-
board divisions, a common battery supplying
current for the lines and trunks, a plurality
of termunals and associated signals for the
trunks, the same being distributed on the
several boards or ivisions, and a controlling-
magnet for each signal connected between.

the battery and one or the other side of the

trunk, together with means at a subsenber’s
station for determining the flow of current
from said batteéry through one or the other
side of the trunk, and the corresponding sig-

nal - controlling magnet, substantially as de-

seribed. o . |
7. In a telephone-exchange system a plu-
rality of subscribers’ lines and stations, a plu-

rality of central-office switchboards with.

eral exchanges or divisions, each trunk-line | answering and multiple terminals upon each

e
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-~ board for & particular group of subscribers’ | trunk to be efiected by the subscriber’s cir-

lines, trunk-lines extending unbroken be-

‘tween the boards, each trunk having termi-
‘nals upon more than one of the switchboards,
g trunk-signal associated with each terminal,

and a controlling-magnet therefor, a plural-

ity of separate ‘circuits composed in part of
 the members of the trunk, and means at a

IO

~ subseriber’sstation to complete one or another
.of said circuifs, at will, so as to display a de-

sired signal, substantially as described.
8. In a telephons-exchange system, & sub-

" scriber’s statiodt having selective devices, and

13

ES

a central switchboard divided into distinct
parts, togethr with trunk-lines normally ex-
tendingunbiroken t) all the parts, and means

whereby the subscriber may 'set a signal

>

therethrough on any division of the switch-

- board, substantially as described.
20

9. In a telephone-exchange system, a sub-
scriber’s line, a talking set therefor at the
subscriber’s station, and a signaling set com-
prising & civcuit-closer and a retaining-mag-
net therefor, a line-signal device normally
connectéd to the line at central, and a termi-

“nal connective dévice, together with & frunk-

n
P -
L 4

30 signals associated with said trunk-line, one

a "
3
-

for said signals normally connected to the

ligzye extending tinbroken to more than one
‘division of the exchange or system, and pro-

vided with 2 connective terminal at each,

for each terminal, and cirepit-ciosing devices

cuit-closing device s0 as to close the circuit of
any particular signal desired, so 8s {0 select &

| particular division of the switchboard, sub-

stantially as described. | | _

10. In a telephone-exchange system a plu-
rality of subscribers’ lines and a plurality of
central - office - switchboard divisions, with
line-circuits extending from the subscribers
stations to the said switchboards, each hne
terminating upon less than the full number
of boards, & number of line extensions or
trunk- lines passing unbroken between the
several switchboards, each having multiple
terminals on the said boards and signals 8880-
ciated therewith, all of said trunks being nor-
mally dis¢onnected from the lines, a calling-
signat for éach line, and means for connecting
a line when calling to an extension or,trunk,
together with means at
tion for actuating ome or the other’of the
signals associated with said trunk, according
to the particular board upon which the line

of the wanted subseriber terminates, sub-

stantislly as described. | o
In testimony whereof 1 have a&meﬁi my
signature in presence of two witnesses.

EDWARD E. CLEMENT.

Witiiesses:
H. M. STERLING,

- G, M. COPENHAVEN.

the subscriber’s sta-
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