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SPECIFICATION forming part of Letters Patent N 0, 266,344, dated October 24, 1882,

Avpplication filed October 17, 1821,

{No model.)

To all whom it may concern :

3¢1t known that we, HENRY W. BRECKEN-
RIDGE and JoON W, DUXBUR
and county of Providence and State of Rhbode
Island, have invented a new and useful Im-
provement in Systems and Apparatus for Tele-
phone Central Offices; and we do hereby de-
clare that the follmﬂnn is a full, clear, and ex-
act deseription of the same, refelence being
had to the accompanying drawmns,, fumm}n
part of this specifiation..

Our invention relates to & system and ap-
paratus for use in the central office of a tele-
pbone-exchange of that class in which the sub-
scribers’ lines are divided into groups- terimni-
nating or centering at different switch-boards,
each of which is provided with means for con-

necting its lines with all the other switch-

bOﬂIdb in the office.

The objects of the 1ment10n are to facilitate
onunections between subscribers whose lines
terminate at different switch-boards, and to
avold confusion and loss of time in the central
office by obviating the necessity for shouting
and card communication between the switceh-
board operators in giving directions from one
to another 1n regard to desired connections.

To these ends the Invention consists in eer-
tain novel electyrical connections between the
switches of the central switech-boards in a een-
tral office whereby subscribers’ lines are c¢on-
nected from one board to another; in provid-
ing for telephone communication netween the
switch-board operators over local telephone-
circuits and by aununcitators connected there-
with s 1n a novel system of receiving asubserib-
er’s ml] connecting the calling line with the
switeh- bmnl at wmch the line of the called
subseriber terminates, notifying the operator
at said switeh- l}oard,, and ascertaining the eall-
Ing subscriber’s wants by repetition fromn him
direct; and in-ceitain novel details of construe-
tton and counnections by which subseribers’
hne-circuits are always kept closed when not
in use, thus-enabling communication between
bl]l}S(,IleI‘H and the centml office at all times
when they are not 1n telephonie communica-
tion with other subscribers, |

In the accompanying drawings, I'igure 1 18
afrontelevationof a switch-board constructed
according to onr invention and adapted for

Y, bothof thecity

| use in our improved system.
gram ilustrating a partial vertical section of

central office.

Fig. 2 18 a dia-
the board on the dotted line zx, FFig. 1. Fig.
d 18 a diagram illustrating the switch-connec-
tions between the several switch-boards in a
Kig. 4 1s a diagram illustrating
the local fmnuncmtm cwu,ut:; Ifig. 5 1s a skel-
eton section ou the line y ¥ of Fig. 1.

Referring to Ifig. 1, the switches are each
composed of two parallel metal bars, ¢ and &/,
arranged upon the face of the board A, and
having between them a series of metal disks,
¢, the adjacent edges of the said disks and
bars being recessed for the reception of plugs
in the usual manner for connecting the bars
and disks electrically.

The disks ¢ are all provided at their backs
with pins £, (shown in Fig. 2,) which project
thirough the board, and through these pins and
wires ¢ all the disks in the vertical colamn are
connected together and with the stationary
contact-point 4 of a key, H, said key being

connected with one of the contact-springs o of

a telephone-switech lever, I, by which the re-
ceiving-telephone I} belonging to the switch-
board may be connected 1n or removed from
the subscriber’s cireuit. The anvil 2/ of the
key L is connected with cne pole of a calling-
battery, K, the other pole of which is con-
nected with the ground. |

The top-switch of the board is a local tele-
phone-switeh, the use of which will be herein-

after explained, while the other switches are

tor connecting subscribers’ lines.

A vertical metalliec bar, L, is arranged upon
the board adjacent to one end of each of the

switch-bars, the ends of said bars and the op-
posite portions of the edge of the vertical bar
being recessed for the reception of plugs. The
vertical bar 18 1n praectice conuected with the
ground, and through i1t and the plugs the
switch-bars are to be always kept in connection
witir the ground when not in use.

The letter M designates a series of annunei-
ators, one only being shown in Fig. 2. A sub-
sceriber’s line, as shown at Li, I'ig. 2, connects
with one of the terminals of the colls of the
annunclator-magnet m, and the other coll ter-
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by swinging the lever may be brought alter- |

A are connected with the bars of switeh A of

nately in contact with the springs ¢ and o/, | board B, the bars of switeh C of board A are

which project from the board. The springs o
are curved over a horizontal metallic bar, P,
supported in front of the board by standards
», and toone end of the bar P is connected one
of the telephone-wires, », the other wire, +/, be-
ing connected to a wire, ¢, which connects the
several springs o’ together. The springs o are
so arranged that their carved tips are normally
in contact with the bar P, but are removed
therefrom when the arms 4 of the switch-levers
are swung into contact with the springs, press-
ing the said springs downward.

There is a switch-lever, I, a key, H, contacts,
and counections, as shown, for each subscrib-
er’s line and vertieal column of disks e, The
lower bar of the lowermost switeh on the board
is connected with the ground, and shonld be
plagged into connection with all the disks
above it at all times when the disks are not in
use for connecting with other switches, this
bar serving as a ground-bar for all the sub-
scribers’ lines, as the bar 14 serves as a ground-
bar for all the switch-hbars. YWhen a subscriber
on any particular line causes the drop of his
annunciator to fall the current which operates

it passes from the line L through the coil ot

magnet m, over wire n, post I/, lever I, its arm
t, (which should be kept normally in contact
with spring o, the arm ¢’ being then not1n con-
tact with spring o',) over spring o, key L, con-
tact &, pin 22, wire ¢, pin f of the lowermost
disk in the column, to which the wire ¢ 1s con-
nected, over the disk and a plug to the bar be-
low, and thence to the ground. WWhen thecon-
nections are thus 1t will be seen that the tele-
phone ¥ is not in circuit; but on observing
the fall of the annunciator-drop the operator

swings his switch-lever which is connected to

same line up to position shown in Fig. 2, thus
bringing the arm ¢ of said lever in contact with
its spring o/, when a circuit will be established
from the wire n, over post I, the lever-arm ¢,
spring o/, wire ¢/, through the telephone-coil,
over wire r, bar P, spring o, key I, and thence
to the ground, as before. The telephone be-
1ng thus in circait, the operator may inquire
as to the wants of the subscriber, svhich being
ascertained, the proper connections will be
made. |

The means of making the connections will
be now deseribed with reference to Ifig. 3.

Kach connecting-switch (composed of par-
allel bars ¢ and &’ and intermediate disks ¢)
on aboardisdesignated by a particular mark—
letters being used in the present instance—and
the switch-boards are similarly lettered—that
is, each board has its switches lettered A B
C D, &e., and the boards themselves are also
lettered A B O D, &e., respeectively. The
switch having a certain letter on any board 1s
used for connecting that board with a board
having the same letter as the said switch and
with a switch on sald board having the same
letter as the first board. Ifor mstance, refer-
ring to the Fig. 3,the bars of switeh I on board

connected with the bars of switeh A of board
C, the bars of switeh D of board A are con-
nected with switeh A of board D, and so on,
the letter of the switeh on any bord indicat-
ing what other board said switch is connected
with.

The upper bar of each switch, exeept that
switch having the same letter as its board, 18
connected with the lower bar of the switch
with which it is connected on another board.
For. instance, the upper bar of switeh 13 on
board A is conneected with the lower bar of
switch A on Dboard B. This 1s to avold any
doubt as to whiceh bar is to be used, it being
understood that the first connection made from
a board, or after the receipt of a subscriber’s
call, is made through the upper bar, and this
connection is to the lower bar of the switeh
throngh which communication is desirved to be
established. TIor instance, when the operator

at table D receives notice that a line terminat-.

ing at board A is desired to be connected with
a line terminating at his board, he knows that
the connection is to be made through the lower
bar of his switch A, and at the proper time
plags Letween said lower bar and the disk
above which bears the number of the hne
called.

The notification from one operator Lo an-
other that a econnection is desired is made Ly
means of a local annunciator and a cireunit be-
tween the boards foractuating the same. léach
switch-board has a lateral extension, as shown
at A2 Tfig. 1, upon which are arranged the
local annuneciators M/, one for each of theother
boards—that is, switch - board A will have
local annunciators connected with keys, as
shown at S, Ifigs. 1 and 4, at boards A, B. G,
and D, respectively, and lettered the same as
the said boards, the board B is provided with
annupciators connected with keys at boards
A, C, and D, respectively, and so on.

Each local annunciator i1s connected with a
key at a board having a corresponding letter.
IFor example, local annuneciator I3 at board A
is connected with key A at board D3, annun-
ciator C is connected with key A at board C,
and so on, so that by manipulating a key at
any board an annunciator at a board having
a letter corresponding to the letter of the key
manipulatedis operated,said annunciator hav-
ing a letter corresponding to that of the board
at which the manipulated key 1s located. Thus
when any switch-board operator observes the
fall of the drop of a local annunciator at his
board he knows mmmediately by the letter of
the annunciator that the operator at a board
having the same letter 1s sigualing that a con-
nection is to be made, this connection beinyg
made on the lower bar of the switch having
the same letter as the board siznaling, as be-

fore explained.

In Iig. 4 the wires comprising the local-an-
nunciator circuits are indicated by the letter

|20, complete metallie eircuits with return-wires

70

75

R0

90

I1C0O

IDS

11O

11§

125

130




10

20

25

30

35

1.0

- Thelower No.1, or left-hand disk of each board,

45

50

53

6o

260,344

being shown, though, of course, ground-con-
nections might be used. |

Ordinarily itis unnecessary for the operators
at the different switeh-boards to communicate
with each other except through the local an-

nuanelators; but if anything should go wrong

in making counections, and conversafion be-
come necessary, this conversation will be car-

11ed on over local telephone-circuits, the wires

of which areindicated by the letter w0/ in Fig. 3.

1t has been before stated that the top switch
on each board is for making local telephone-
connections., The disks ¢ between the bars of
this top switch are lettered A B C D, &e., and

these disks of each top switch are connected |

with similarly-lettered disks of the other top
switches by wires ', as shown in Fig. 3.

The left-hand annune¢iators of the top rows
of annuanciators are not used in subsecribers’
circuits, but-are ior calling between the differ-
ent switch-boards for conversational purposes.
The wires ¢’/ (see Figs. 3 and 5) from the top
disks of each board connect respectively with
similarly-letiered disks at each other board,
and at cach board one of these wires passes
throughits left-hand annuneciator before it con-
nects with the top disk having tie same letter
as the board—as, for instance, the top disks A
of boards B, C, and D are connected with the
top disk A of board A, the cirenit passing first
through the left-hand annuneciator of board A,
the top disk B of boards A, C, and D con-
nect with the top disk B of board B, the cir-
cuit passing first throagh the left-hand annun-
ciator of board B, and so on. The lower bar
of the top switeh of each board (see Ifigs. 1
and 5) is connected by a wire, n/, with disks
No. 1, or the left-band disks, of all theswitches
below ity except the left-hand disk of the bot-
tom switeh, and said wire #/ also connects with
the post .1’ of the left-hand telephone-switch.

18 connected by a wire, ¢’, with the upper stop,
h, of the key H of said left-hand switch. Now,

when the operator at any board wishes to con-

verse with the operator at any other board he
removes the plag from the end of the top bar
of his top switch (where 1t should normally be
kept) and inserts 1t between thelower bar and
the disk having the letter of the board to be
called. e thus connects the left-band an-
nunciator of the board to be called with the
post I’ of his own board, and then, after turn-
ing Ins lett-hand switeh 1 to contact with the
adjacent spring o/, as shown in Iig. b, he ean,
by depressing the left-hand key H, send a cur-
rent from the battery KX over the loeal line
(one of the wires w’) to operate the left-hand
annunciator of the board he wishesto call, and
from which he can, by teaving the Key raised,
receive a reply through his telephone. The
operator at the board ealled, onseeing the'drop
of his left-hand annunciator fall, removes the
plug tfrom the end of the lower bar of his top
switch and 1nserts 1t between said bar and the

top disk bearing the letter of his board. He

‘the operation at board A.
nunciater falls, remove plug from the end of

tion shown in Fig. 5, and with his telephone

| Inquires as to who wishes fo converse with

bim.. The conversation may then proceed,and
the plugs and the felepbone-switches are to be
placed in their normal positions when it is fin-

1ished.

/0

By the use of these local eonversational tele-

phone-circuits, it will be seen, all confusion by
shouting and loss of time by moving about the
office and awaiting the movements of messen-

gers are avoided.

The following directions will give a brief re-
capitulation of the working ot the system and
apparatus, |

Ifor connecting its ownecubseribers’lines the
switch at each board will be used which bears
the letter of the board. -Suppose acall comes

‘to board A over its line 5 fromn a subscriber

desiring to communicate with a subseriber on

line6of the same board. On observingthe fall
r of the dropotf annunciator 5, connect in the tel-

ephone on line 5 through its switch and ask
what iswanted. After getting an answer and
requesting the calling snbscriber to wait a mo-
ment, put up the drop of the annunciator, re-
move the plug from below the disk 9 of the

Jower switch and insert it between the lower

bar of switeh A and its disk 5, and call the
subscriber on line 6. On recelving his answer,
remove theplug fromdisk 6of thelowerswiteh
and insert it between disk 6 and the lower bar
of switech A ; then remove the plag from the

end of the lower bar of switelr A and put up.
The connec-

the drop of annunciator No. 6.
nection between the two subscribers will then
be completed.

nounce the same by operating hisannuanciator.
If two other subscribers of the board should
wish to communicateat the same timme that the
lines 5 aud 0 are connected, they may be con-

nected through the top Lar of switeh A, and

if' still two others desire to communicate they

When the communication is.
finished either of the subscribers may an-
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may be connected through the top bar of the

lower switch by transferring the plags from the

lower to the upper sides of the disks and re-

moving the plug from the end of the upper
bar of satd switceh. Itach board may also have
an extra switch for connecting 1ts own sub-
seribers.  Suppose a call comes on line 5 of

Dboard Afor linedof board B. Ascertain as be-

fore what 1s wanted on A H and put up an-
nunciator, press the key for announeing con-
neciion to B, transfer the plug on A D from

oround-bar at bottom of switch to the upper

bar leading to B, and remove plug from end

of bar leadingto BB and place it 1n a holeinthe

wood at the end of the bar., This completes
At B, when A an-

IT§

120

125

lower bar marked “A” to No. 1 disk, connect

-in telephoune. on No.1 line, and ask “who is.

wanted ?” After ascertaining this, call the des-

sired party on B 4, as before described ; con-.

130

nect the telephone on his wire to ascertain

when he replies. When a reply is obtained

then turns his left-hand switch I to the posi- | transfer plug from B 4 ground-bar to the bar
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leading from A and remove the plag from No.
1 disk to a hole In the wood at the left of bar
for A. Put up annunciators immediately. To
disconnecet, put the pins back in the ground-
har at the bottom of the Smtuh .:md at the end

of the bar.
If anything goes wrong oris not underatmd

call the desired switch b) plugging the disk

bearing its letter in the upper rowof disksand
second apper bar and signal by No.1 key aud
telephone,

I’at up the annunciators at once atter an-
swering or making a call and before the con-
nection is completml, as by this means the
suabseriber can signal again if the connection
is forgotten or is incorrectly made. Be sure
that the oround plugs are putin at the ends of
the bars when the bars arenotin use, and that
these plugs are placed in the wood at theends
of the bars when the bars are occupied. T'he
upper bar of any line-switeh 1s always to be
used ia connecting a first calling line with a
switch on another board, and at said other
board the lower bar is to be nsed in complet-
ing the connection. A second calling line on
the same board will be connected from the
lower Dbar to the upper bar of the desired
switech, A third connection may be made
throngh the lower bars of the top switches.

Having thus described my invention, 1 claim
as new and desire to secure by Letters Patent—

1. In a telephone central-otice system, a se-
ries of switch - boards provided with line-
switches, each of which is ecomposed of two

metal plug-bars and an intermediate series of

metal plug disks or plates arranged for plug-
connection with said bars, the bars of the
switches on oune board being elecetrically con-
nected respectively with bars on the opposite
sides of the disks of switches on other boards,
substantially as described.

2. A series of telephone smrth hoards Pro-

vided with switches compose:t of two metal

plog-bars and a series of intermediate metal |

disks adapted for plang-connection therewith
and connected electrically 1 rows transverse
to the bars, one of which bars i1s provided
with a ground-counection, each, board baving
a metal plag-bar, I, arranged transversely to
the ends of its switeh-bars and adapted for
connection with the ground, and any desired
number of the switeh-bars of each board, ex-
clusive of the switch-bar connected with the
ground, being 1n permaneunt electrical connec-
tion with switch - bars of one or more other
boards, substantially as deseribed.

o. In o telephone central office, a series of
switch-boards, each provided with switches
composed of metal plug-bars ¢ and ¢’ and 1nter-
mediate metal plug-disks, ¢, the metal bar li,
arranged for plug-connection with the ends of
all sald switch-bars, the line and local annun-
clators for indicating connections to be made
kevs, and electrical LOllI]EthOIIb c;ubatfmtmllv
as described.

gl

jacent bars. by

4, In a telephone central-office system, the
combination, with a series of hne S“ltb]l-
bomck each provided with terminal points,
arr wed in pairs, and means for connecting
one tu‘mnnl point of one board with an op-
posite terminal point on another board, as de-
seribed. |

5. In a telephone central-office system, the
comDbination, with a series of line switeh
boards provided with terminal points,arranged
in pairs, and connecting-lines, of means Tor
connecting the points with the frlouud so that
after the mllmg subscriber 1s ('omle(*ted with
the board of the called subseriber the calling
subscriber can s

S(,rlbul
. In a telephone central-oftice apparatus,
a SBI"iBR of switch-boards, each provided with
line-switches, transfer or board-connecting
conductors connecting the switches of each
board with those of other boards, and local
telephone-circuits connecting the boards 1n-
dependently of the said transter or board-
connecting conduactors, substantially as de-
scribed. | |
. In a telephone central-oflice apparatus,
a SGIILb of switch-boards, each provided with
line-switches, 1n wmlmmtlon with a series of
transfer-lines connecting each switch of each
board permanently with acorrespondingswitch
of another board, local telephone-lines con-
necting all the boards —one line for each
board—and independent local annunciators
and annuanciator-circuits connecting each board
withevery other board 1 the system, sabstan-

tially as deseribed, and for the purpose set

forth.

8. In a telephone ce sntral-office system, the
combination, with the series of switch- board%,
each provided with line-switches and line-an-
nunciators, of the local telephone-circuits—one
for each board—a local annunciator connected
in the local "telephone-circuit at each board,
the local telephoune-civeult plug-switeh at each
board, the local telephone-switeh 1 at each
board, constructed substantially as described,
the wire /. connecting said switch with the
lower bar of the local telephone-ciremit switeh,
the key Il of said switeh, the upper stop, 7,
of the said key, the wire ¢/, connecting said
stop with ground-connections, and the lower
stop of said key, connected with an electric
cenerator, the local annunciator being con-
nected with one of the disks of the local tele-
phone-cirenit switeh at each board, and said
disks being adapted for connection with ad-
means of metal plags, sabstan-
tially as set forth.

HENRY VW. BRECKIENR
JOHN V. DUXBURY.
YWitnesses:
JOSEPH A. MILLER, Jr.,
JOSEPHI A. MILLER.

IDGIE.

still signal to the operator of
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