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(No model.)

To all whom it ?%a?/ COTLCETT:
Be it known that I, Jamss S. Forp, a citi-

zen of the United Sta,tes, residing at Chicago,

in the county of Cook and State of Illinois, have
invente_d a certain new and useful Improve-
ment in Telephone-Exchange Apparatus, of

- which the following is a full, clear, concise,

10

~and exact descrlptlon |
My invention relates to telephone-exchange .

switchboard apparatus, and more particularly
to such apparatus as is used upon the switch-

“board of a moderate-sized branchexchange—

 that is to say, a switchboard intended for the

| .

switching between ten or a dozen lineq
of these Tines would run to private offices, and
one or more would ordinarily be a mam tele-

phone-line of a general exchange.

My invention is of special utlllty in the

equipment of such small branch - exchange
‘switchboards in which the worlk of connecting

and disconnecting the lines is done by means

- of keys as dlStlDU'U.IShed from those which

25

35

employ SWItClllIlG‘ apparatus consisting of
jacks and cords with terminal plugs. o

My invention comprises, first, the combi-
nation, with certain sets of the keys of con-

nectmw—ba,rs in order that when a particular |

key ot a set is thrown a corresponding key
will also be thrown through the medium of

the common connecting-bar, the other keys of

the set being blocked; second, the combina-
tion, with a line-annunciator, of a locking de-
vice and 4 releasing-magnet so arranged that

when a momentary impulse of current is sent

over the line the signal will be displayed and

locked in position and subsequently when

- connection is made with the line by operating

Ao

45

a key current will be directed through the re-
leasing-magnet to unlock the signal and. cause

it to be withdrawn: third, the combination,

with a general signal, as the bell or buzzer, or
both, and the circuit thereof, of a relay asso-
ciated with the operator’s set, whereby when
the operator’s set is in use the general signal

is disconnected, so that it cannot be sounded '

fourth, a line-signal provided with two Wind—
ings adapted to act differentially in combina-

tion with a special key associated with a con-

off from either of the windings;
bination, with a line-signal, of a speclal key

Some

necting-key. whereby when connection is made

with the line at the connecting-key the special
key is operated, and thereby the second of
the windings is brought into circuit, thus
making the magnet of thesignal inert to cause
the withdrawal of the indication, the signal
being again displayed when current is shut
1fth, the com-

and circuit, including a condenser and a relay,

‘whereby when the llnewas for example, the

line to the general emhano e—is united with
another llne, as one beloncrmcr to the branch
exchange, the circuit contammcr the line-sig-
nal 1s held open by the relay durmﬁ* the con-
versation, but restored when the Tocal sub-

seriber hangs up his telephone on completion

of the conversation, and, sixth, my invention
also comprises the speeia,l combination of keys
with circuits whereby on connecting two lines
together by the conneoting—key belonging to
said two lines the circuit to one of the line-

signals will be opened, the signal of the other

lme remaining connected to act as a clearing-
out indicator. '

My invention will be more readllv under-

stood by reference to the accompanying draw-
ings, in which—
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Figure 1, Sheet 1, illustrates diagrammatic- 1

ally the cir ,cu1ts and apparatus embodmnﬁ' my
system of branch telephone-exchange. Iig. 2,
Shieet 2, is a front elevation showing a verti-
cal row of keysupon the branch switchboard.
Fig. 8 isa rear view of two such rows of keys,
the rear portion of the several keys being re-
moved, as indicated by section-line 3 of Kig.
5. 1‘10' 4.1s a side view of one of the con-
necting and lOCleG‘ bars. Figs. 5 and 6 are
detailed VIeWS illustrative of the keys.. Fig.
7. Sheet 3, is a side elevation of a line-annun-
ciator with its locking device and releasing-
magnet. Hig. 8 is a plan of the same. Kig.
9 1s a view thereof with the releasing-mag-

net removed, taken on line 9 of Fig. 7; and

Fig. 10 illustrates the operator’s apparatus
at the oeneral exchange with a line of the

branch exchanﬂ‘e of Flcr 1 connected there-
Wlth |

30

g0C

95



1

IO

20

25

30

35

40

45

60

65

D

Like parts are indicated by similar charac-

ters of refercnce throughout the different fig-

ures. |
I'will first give a brief outline of the sys-
tem with reference to Fig. 1, in which

the distant central exchange.  Lines 1. 2. and
5 are the lines to the local or private branch
exchange and line 4 the trunk-line or circuit
extending to the distant general exchange.
The distant apparatus of the exchange oper-
ator 1s of well-known construction and is in-
dicated diagrammatically in Fig. 10.

switchboard. Lines 1 and 2may be connected,
respectively, with the exchange-line 4 at
switches 1 4, 24. Line 38 is designed for use
only In connection with other lines of the

branch exchange and is therefore not pro- |

vided with any means of connection with the
general exchange.

The operator’s apparatus O of the branch
exchange is ot usual construction, and the c¢ir-
cuit thereot extends through switches o’ o* o o,
by means of which the operator may malke
connection withany oneof thelines1, 2, 3. and
4, as occasion may require. I have shown the
local-station apparatas of line 2 at B, which is
of usual construction.
shown) will be provided for lines 1 and 3.
Calling-keys ¢’ ¢’ ¢* are provided for the dif-
ferent branch-exchange lines, and a key
which may be termed a *‘flash-key,” is pro-
vided for the exchange-line4. This flash-key
1s designed tor use only at such times as when
the exchange-line 4 shall be joined with some
one ot the branch-exchange lines, as 1 or 2.
At such times key «' may be used to attract
the operatorat A by flashing her signal. IKeys

0" 0° 0" are provided for lines 2, 3, and 4, as

indicated, for controlling the differential S1o-
nals and are operated, respectively, by the con-
necting-keys belonging to the lines through
the medium of connecting-bars to be desceribed
in detail later. In passing I will say that the
key 4°is mechanically associated with the con-
necting-keys 2 3, 1 3 of line 3 by means of a
bar, so that when either of the keys 23, 1 8 is
operated to make a connection the key /% is
operated at the same time to change the cir-

cult leading therefrom through the differ-

ential signaling apparatus ¢*, the retardation-
colls &°, and the battery ¢. The keys4* and 2*
are 1n a similar manner connected with the
connecting-keysof their respective lines. The

general signal apparatus f, consistine of a |

buzzer and bell, which may be switched into
the circuit alternatively, as desired, is con-

nected by wire g with the relay ¢ of the local

operator’s set O and from the back contact of
the relay by wire /4 through the contact .
provided apon the line-signal ¢* of line 2, and
thence through the battery ¢ to eround. The

are |
shown three lines belonging, primarily, to the .
branch exchange and one line coming from |

Lines |
1. 2, and 8 may be connected with one an-

other at the switches 12, 13, 23 upon the |

Similar apparatus (not |

disconnected.
line 2 wishes connection with line 1.
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local operator on seeing the sienal * discelosed
and hearing the audible signal immediately
turns key o and takes down her telephone.
Current is then directed over her line from
battery ~to operate the relay ¢, thus opening
the circuit of the signaling apparatus 7. In
connection with the exchange-line 4 is a sig-

' nal 27, which is primarily worked by an alter-
-nating current sent by the exchange operator
at A

When thus operated, this sioenal is
locked in its disclosed position. and so remains
until current is directed througeh the releas-
img-magnet of said signal. The relay /7 is
also associated with this line 4 to change or
control the circuit of the signal device /.

After describinge somewhat in detail the con-
struction of the keys and line-sionals illus-
trated in Figs. 2 to 9 T will come back to the
description of the general system and its mode
of operation.

Referring to Figs. 5 and 6, it will he seen
that each of the keys is provided with a knob
in, carrymg a cam or wedge /. which when
1n the position shown permits the contaet-
springs of the key to assume their normal or
“not-in-use” position. This knoly carries a
pin or finger #¢*, which is adapted to engage
with a corresponding opening in the bar u°
when the bar isin its normal position. 1f.
however, the bar has been moved by another
key of its set, there will be no opening oppo-
site the finger »¢*, and hence the knob eannot
be turned-—that is, the key will e locked in po-
sition.  The keys /', o', 14, 94 of Mg, 2may he
considered as corresponding to the keys sini-
larly designated in Fig. 1. These same keys
arc Indicated in Fig. 3, together with anothoer
set 07, 0°, 13,2 3, which may be considered as
corresponding to the keys of Fig. 1 thusdesio-
nated. ICeys o o', it will he observed, are in-
dependent—that is, they have no special me-
chanical association with the hars. as har %
The upper keys of Figs. 2 and 3 are not spe-
cially lettered, as they are not represented in
Kigo. 1.

The signal deviee 2 is so clearly illustrated
m Ifigs. 7, 8, and 9 as to require but little de-
seription.  When energized, its armature is
attracted, and the weighted armature of the
restormg-magnet » follows its movement and
serves to lock it in position to hold the sional
7" disclosed.  When current is sent through

‘restoring-magnet s, the force or weioht of its
armature will be withdrawn from

the arma-
ture of the signal deviee, and the signal 2/ will
then resume its normal undisclosed position.
I will first deseribe how two lines of the
local or branch exchange are conneeted and
Assume that the station B of
On tak-
ing down the telephone at station B current
1s directed in metallic circuit from battery «
through upper winding » of signal . This
discloses the signal and at the same time closes

- the relay-contact 7 of said signal, and current

75

SO

53

O

95

100

105

110

115




768,039

1s thereby completed 0 0perete the audible

signal /. The operator,as previously stated,
thereupon mahes connection .with line 2 at
listening-key ¢* and at once takes down her
telephone. The operator’s line O is now con-
nected 1n metelhe circuit with the battery e,
and currentisthus supplied to her tr ensmltter,
and at the same time the magnet of relay ¢’

- isexcited, thus causing said magnet to attract

10

20

its armature to open the 'signal—circuit g h,and
thus cut off the audible signal /. By turning

the key ¢* the operator has not only made con-

nection with the battery ¢, but also with the

line 2 of the user at station B. She accord- |
ingly on taking down her telephone 1s in com-

munlcation Wlth station B and receiving the
order,.as we assume, for connection Wlth line

1 Will at once operete the key 12. By means

of calling-key &' the operator will throw gen-

erator-current onto line 1, that being the line

asked for, thus signaling to the person desired
at the station of line1l. Theoperation of this
key 12, as we have explained in connection
with Fwe 9. 3, also serves to -operate the cor-

-' reepondmcf key )*—that is to say, the contact

springs or levers of said key 0° are separated
from their normal contacts and thrown upon
the outer contects This changes the circuits
of the line-signal ¢* to bring the lower winding

30 p' into circuit, thus neutra,hzme' the magnet,

35

40

KO

since the windings p p’ are wound ’diﬁeren-

tially, and the signal ¢ thereupon assumes 1ts

retired or non-disclosed position. The mag-
net being thus made inert. the 1eley-conteet@
will be. opened, and thus the ecircuit of the

~audible signal # will be held open during the

conversation carried on over lines1 2—that is
to say,when the operator takes down her tele-
phone this circuit of the audible signal 1s
opened at relay ¢’ but as this relay will close
when the operator hangs up her telephone the
relay-contact ¢ is ]_C)I‘O‘i?’lded in order that the
audible signal may be cut off during the entire
time of the conversmtion between the connect-
ed users. This signal ¢° serves not only as a
line-gsignal, but also as a signal for disconnec-
tlon—that 1s to say, when: “either user hangs
up his telephone the circuit through Winding

» of the differential signal will be broken and
a ground-circuit will be formed from the bat-
tery through the winding »’ to the ground at

the user’s station. Assuming that it was the

- user at station B who hung up his telephone,

55
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the circuit would be traced from ground ¢ at
station B to the switch-lever, thence over one
limb of the line 2, through coil »" and the
upper winding » of the retardation-coil, and
thence to the bus-bar s, and thence from bat-
tery ¢ to ground. The signal to disconnect is
thus disclosed, as in the first instance, and the
contact 2 being closed the audible signal f
will be: Operated The .operator thereupon
malés the disconnection by turning the knob
of cenneetmo—-key 1 2 back to 1ts normel pOSl-
tion. = |

=The use of a

with a centralized battery used in telephone
‘gystems 1s well understood.

Tt will be ebeerved- that the

ings » or »’ must pass first through one or
the other of the windings » »" of the retarda-
tion-coil—thatisto say, retardation-coil wind-
Ing # 1s In series Wlth the wmd'nw 72 and re-
tar datlon winding ¢’ is in series with the Wmd-—
ing p’ of the dlf‘ferentlellv wound sional ¢

retardation -coil 1n eonneetlon

It is for the pur-
pose of preventing loss of telephonic or voice
currents. . S

Whenany twolines are connected tog ether—

“as, for example, at switch 2 3—the lme-sw‘nel_.

of only one of the connected lines will be left
in circuit to serve as a clearing-out signal.

I will now assume that the station B wishes

connection with a line of the main exchange

at A. The user at station B will proceed in -
the same way heretofore described, taking

down his telephone, disclosing his line-signal
0 . . o7 . ’ | |

¢, and causing the audible signal / to respond.

The operator at O will answer and malke the

connection at o

and.the exchange or trunk line 4 at the key 2 4.
The operator of key2 4 in making connection

with the line 4 closes the battery 7 through

the lamp or signal ¢ of the apparatus at the
exchange- office A. (See Fig. 10.) The op-
erator .at A responds in the usual way by
plugging into the jack of the line 4. Kither
the operator at O or the user at station B will-
then communicate the order to the operator
at the distant exchange-station A, who will
proceed to make the connection with the line of
the exchange that is desired in the usual way.

The bettery in the cord-circuit at A, it will
be understood, will furnish current for the
transmitter at station B.

When the conversation is completed and

the operator at exchange A withdraws the

plug from the jack w of line 4 (see Fig. 10)
or when the user at station B hangs up his
telephone, the disconnecting - swnel w1ll be
disclosed at &

I will now deserlbe how a call 18 sent from
the exchange A to the branch exchange by

means of lme 4, and in-connection there--

with T will give a more detailed description .
of the swnel it the relay /%, and the circuit
eonneetions thereof.

throws elternetino“ current on the line from.
her generator 2/ by bridging the same across
the cords, thus operating the line-signal A*—

| that is to say, the elternatme current of gen-

erator 4 traversing the metallle circulf, 1n-
cluding.the condenser 1/ , will excite the main
magnet of signal £* todisplay the swnel The
operator at O malkes connection at o, takes
down her telephone, and answers. 1i the call
be for line 2, she will then operate key 2 4,

vattery-current
‘when directed through the differential wind-

) The order being given for
connection with the distant exchange, the op-
erator will make connection between line 2

"The ‘ofperetor' at A on
inserting the plug into the jack « of line 4
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which, as previously described, is connected
with the key 4* to operate the same, thus malk-

Ing signal £* available as a disconnecting de-

vice. Whenever current is sent over the line
from the distant exchange A, the magnet of
relay /* will be energized, closing the front
contact thereof. When this action takes place,
a ground-circuit from battery ¢ is directed
through the restoring-magnet of the signal /%,
and the signal resumes its undisclosed POSI-
tion. The operator at O by means of key «*
will call up station B, and thus the two users
will be put into communication. The oper-
ator O may then disconnect her telephone at
key 0*.  When the conversation has been com-
pleted and the user at station B hangs up his
telephone and the current being interruptec
the armature-lever of relay 7* falls on its bacl
contact and current is thus directed throug
the magnet of signals Z* from the battery i
the cord-circuit at exchange A. thus operat-
ing the annunciator *, which is the signal to
disconnect line 2 from line 4.

My invention as thus described provides
ready means for connecting and disconnect-
ing any lines of the local exchange with one
another, also means whereby these lines or
some of them may be connected with lines of
a distant or main exchange. The trunk-line
signal 4° and its associated relay 7* and the
signal - controlling key 4* are brought into
service 1n making connection and disconnec-
tion between local lines of the bhranch ex-
change, as line 2, and trunk-lines, as line 4.

b =t A e

extending to the general or city exchange.

Having thusdescribed my invention, I claim

as new, and desire to secure by Letters Patent,

the following:

1. The combination with the line-signal /*
including the locking device and releasing-
magnet thereof, of the relay I* and the signal-
controlling key &%, with operator’s apparatus
including sources of current, whereby a mo-

‘mentary impulse of current displays the sio-

nal which is locked in position, and subse-
quently on making connection with the line,
currentis directed through the releasing-mag-
net to unlock the signal and cause the same
to be withdrawn. |

2. The combination with the general signal
and the circuit ¢ 4 thereof, of arelay ¢’ where-
by when the operator’s set is in use such oen-

768,089

cral signal is disconnected, a telephone-line
with a switch at the substation thercof for
uniting the two lines in metallic cireuit, the
signal thereof provided with differentianl wind-
ngs, as p ', adapted to act differentially, in
combination with a special key, as key /4%, as-
sociated with a connecting-key, wherehy on
connecting the limbs in metallic circuit, at
the subscriber’s station, current is directed
through one of the windings of the sional de-
vice, and subsequently on connecting the line
with another line current is directed also
through the other winding thercof.

5. In combination with the metallic cirenit
4, of the generator «" adapted to he hridaed
across the line, the condenser +* and the coils
of the main magnet /' included in the circuit,
the armature of said magnets and the lockine
device thercof with the releasing-magenet and
means for operating the same, substantially
as deseribed.

4. The combination with the branch-ex-
change telephone-lines 1, 2, 8, &e., the hattery
¢ and the telephone-switches -at the stations
thereof, of connecting-keys at the intorsoc-
tions of said lines and line-signals havine dif-
ferential windings, special keys for changing
the circuits of said signals, said special keys
being controlled by the connecting-kevs of
their different lines respectively. whereby on
connecting two lines together the signals
thereotf are maintained undisclosed d urimge the
conversation, one of the windinges of one of
the signals, however, heine left connected
with the battery to cause the said sional to
act as a clearing-out device when cither sulb-
seriber by hanging up his telephone directs
current through said winding.

5. The combination with local telephone-

Aines of a branch exchange, of a trunk-line, as

line 4, extending to the gencral exchange, a
trunk-line signal /7, its associated relay 7,
and controlling-key /' with operator’s A]iL-
atus at the distant exchange, and loeal op-
erator’s apparatus of the branch exchange,
substantially as and for the purpose specitied.
In witness whereof I hereunto subseribe my
name this 3d day of January, A. D. 1909.
JAMES S. FORD.

Witnesses: |
Grorer P. Barronw,
De Wrirr C. Tannnn.
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