(No Model.) |

. TELEPHONE EXCHANGE SYSTEM. .
No. 270,558, o Patented Jan.9,1883.

&= A |

- 1' |

} |

-h f !

. [

' » I(

Seedscridbers Statror I

1 - No | :

. Nayg .—!-9—-%-—————-4 .

Belt |

. 1 -1 ;{-n—,

) S A
B '

R

oz O Jrerators|
Lristzeireeral-

ot

- , |
- Zeg.3, 4 |
- B 2. gz
Switehr Operators i_’ﬂz’ m | ﬁ E ' = %
Trestrecinered, = C--u /i § Iu: c
) ~ NN AN
h \\3;\,\\\\\] AW

%*
N
b

o/

. ”
AT TEST: E.__—E—-" 4 INVENT, QR
2’ ox * féﬂ«“}‘ZGS’ %E&Mg

YWy e Condall

M. PETERS. Photo-Lithagragher. Washington. D. €.




10

_IS

20

25

30

35

4.0

45

50

T

U

NITED STATES PATENT

0) FFICE.

CHARLES'A. RANDALL, OF

TELEPHONE

NEW YORK, N. Y.

-EXCHANGE SYSTEM.

SP2HCIFICATION forming p&rf of Letters Patent I\To; 270,556, dated January 9, 1883.

Application filed October 17, 18

82. (No model,)

To all whom it may concern:

Be it known that I, CHARLES A. RANDALL,
a citizen of the United States, residing at New
York, in the county and State of New York,
have invented new and usefal Improvements
in Telephone-Exchange Systems, of which the
following is a specification.

This invention relates to a telephone -ex-
change system in which each subscriber’s sta-
tion is connected with a central office by two
line- wires, its object being to provide a coin-
plete metallie circult tor subseribers when con-
nected for conversation by telephone, and to

utilize one line-wire of each subseriber for call-

ing and conversation with the central office.

The invention consists in certain novel com-
binations of line-wires and apparatus at a .cen-
tral office and subscribers’ stations, as will be
fully hereinafter deseribed.

1In the accompanying drawings, Figure 1 1s
a diagram illastrating the apparatus at the
central office and tWo subscribers’ stations
connected therewith. TFig. 2 is a diametric
section of the switch-board on line x x of Hig.
1, and I'igs. 3 and 4 are modifications of the
connector and socketed connections therefor.

The devices at the central office and sub-
scriber’s station resemble in construction those
described and shown in an application for Let-
ters Patent filed heretofore by me, but differ
therefrom in certain features, adapting them
to the system described in the present appli-
cation.

The letter A 1ndicates the non-conducting
base of the switch-board, which may be made
of wood or other suituble material. It has ar-
ranged upoun its front a central metallic plate,
D?, which, by a wire, d, 1s connected with a re-
ceiving-telephone, D’, which is connected with
aQ EI“II]bII]lttEI' D*, which 1s connected in turn
with the grouud through a battery, B~

In a circle around the central plate, D, on
the switch-board are arranged a series of Iud‘
vidually-insulated metalllc plates, indicated by
the numbers 11/ 2 2/, 35/, 44/, &c¢. These
plates are connected with the centrdl office
terminals of thesubscribers’ lines, respectively,
those designated by simple numbers, as 1, be-
ing connected with the lines used for caliing,
and nor maily kept in connection with the call-
ing-operator’s instruments at the central office,
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| while those deﬂignated by numbers marked

thus /, as 1/, are connected with the line-wires,
which are normally left open and only used
when placed in electrieal econnection with the
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other wires for the purpose of completing me-

tallic circuits. Iach of these switeh - board
terminal plates is provided with a plug-socket,
S, and each of the calling-wire terminal plates
123 4, &c., is provided also with an attached
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connector, O, each connector being provided

with a plag, c, which fits all the bOertS of the
board. The connector C is made of a metallic
spring strip or wire doubled in the form of a let-
ter U, and has one leg in swiveling connection
with the block, while the other leﬂ 1S slwhtly
shorter and pmmded with a plug of such size

that 1t will be held by friction in any of the

switch-board plug-sockets. Theconnector may
be constructed to be held in place by a spring-

~cateh or a projecting pin, so that a special

movement will berequired—such as depressing
the spring-catch or turning the connecting-
plug | 1ol t—to remove the con-
nector, thus preventing the removal of the con-
nector and breaking the circnit by accident.
When constructed in the manner mentioned
the apertures in the terminal pieces and 1n the
ring B3 will have to conform thereto, as 111 Figs.

3 and 4.

In Fig. 3 the connector C/ has a pm ¢, pro-
jecting from the plug, and the termuml plate
1/ has 4 slot, ¢?, extending from its socket, and
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its wall undercut to permit the plug to be

turned laterally to eng age the pin with the
catch thus formed.

In Fig. 4 the connector 07 is provided mth
a spring-cateh, ¢, which will take under a
shoulder formed i'n the terminal plate. T'he
ring B will have its sockets also modified as
those of the terminal plates. The connector
may be easily flexed, so that its plug may be
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inserted to form the connections hereinafter

i described, and 1t will resume its norinal shape

and position when the plug is released. The
precise shape of the connector is not material,

the main object being to have 1t of such shape

and resilience that it will stand out from the
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board and resume its position when left free

after use, so that it will not become entangled
with other connectors.

Ouatside of the circle of terminal plates is

16O
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arranged a metal ring, B, which is provided
with a plug-socket, &/, opposite each of the
calling-wire terminal plates, and said ring is
connected by a wire, b, with a call-operator’s
receiving-telephone, B’, which is counected
with a transmitter, 134 1n the usual manner,
and the transmitter 1s connected with the
ground.

Surrounding the ring I3, and insalated there-
from, is another metallic ring, D, which is cou-
nected with the central plate, D** by a wire,
d*. (Indicated by a dotted line.)

T'he several calling-wire terminal bloclm, 1
23 4, &e., are lesnectwelv connected with the
LOllS ot magnets N/ N2 N3 N* and so on, these
COlls beiug also included in the subscribers’
lines when the complete metallie circuits are
established for the purpose of indicating to
the switch-board operator when the lines to

which they are connected are in use, and |

thereby obviate the necessity of his connect-
ing his telephone with any line 1n order to as-
certain if 1t be in use or if conversation Las
been discontinued over two lines which have
beeun connected. If any lineisin use the mag-
net connected in that line will attract its arm-
ature, owing to its being, when connected, in

circuit with the subscriber’s battery, as will

presently appear.

The letters w0 w0’ 10° 1° w* 10°, &c., indicate
the terminals of the lines connecting with the
terminal plates of the switeh-board. The wire
w connects the terminal plate 1 with one ter-
minal of the coils of indicating-magnet N/, the

other terminal of said coils beilng connected

with the subscriber’s calling-wire W, leading
to ‘“subscriber’s station No. 1,7 which is so
marked on the drawings. At the subseriber’s
station the line W divides at the point marked
y, one branch, H, leading to the receiver IR,
and connected therewithinamanner presently
to be described, while the other branch, H’,
leads through the transmitter T and connects

‘with one pole of the station-battery (i, fromn

the other pole of which a wire, ¢, leads to the
recelver, |

The receiver I has attached to its case a
, of Insulating ma-
terial, within which are two pairs of metallic
and preferably elastic fingers, r 7/ and r? 73, the
pair of fingers 7 » projecting toward the mid-
dle of the tube from the opposite end.
space between the ends of the two pairs of fin-
gers 18 a loose metallie ball, M, and when the
tube R’ extends upward with respect to the
case of the receiver, as shownin the fignre, the
metallic ball M will rest upon and electrically
conunect the fingers %% #°; but if the tube I/ be
reversed the ball will rest upon and connect
the fingers » 7’.

The branch H of the calling-line wire con- .

nects with the finger 7%, and from the finger
r? a wire, I, connects with one terminal of the

coils of the bell-magnet K, from the other

terminal of which a wire, 1/, leads to ground.

When the receiver R and tube R’ are in the |

In the

position shown in the drawings, which is their

normal position when hung up and not in use,
it will De observed that the line-wire W is con-
nected to ground through branch H, finger 7%,
ball M, finger +7, wire I, bell-magnet coils,and
wire 1/, so that the subsc¢riber may receive a
call through his bell when a current i1s sent
over his line-wire, |

The wire ¢, which connects with the branch
H’ through battery G and transmitter T, is
connected with the finger », while from a finger,
¥, a wire, ¢/, leads to one terminal of the coil
of the receiver-magnet, (not shown,) and from
the other terminal of said coil a wire, g% con-
nects with wire I’; and through it to grouand.
It will be seen that if the position of the re-
ceiver be reversed from that shown in the
drawings, as before described, the ball M will
connect the fingers » and 7/, and the line W
will be connected to ground through branch
H" , the transmitter I, battery G, wire ¢, finger

', ball M, finger #/, wire ¢’, receiver-coil, wire
J , and a p.-ut of wire 1/, the station appnmtuq
being thus in condition for holding conversa-
tion with the central office or calling, At the
same time the bell-magnet will be ceut out of
circuit, as the fingers 9? and #* are not con-

nected. At this time, also, the current from
the battery G traverses the calling-wire and

charges the magnet N at the central office,

which, by its action upon its armature, gives.

notice to the switech-board operator that the
line 1s in use.

At the central office the plugs ¢ of the con-
nectors C are kept normally in the sockets &/,
behind their respective plates 1 2 3 4, &c.
The line-wire W/, whichis normally open,leads
from the switch- board terminal plate 1/ to the
subscriber’s station, and there connects with
the wire ¢°, between the receiver-coil and the
crouand. Whenasubsceriber—say, forinstance,
subseriber No. 1—wishes to communicate with
another subseriber—say subscriber No. 3—the
first puts his apparatus in condition for use,
as just described, the circuit being completed
from his battery over his line-wire W, coils of
magnet N/, terminal plate Lat switch-board,1ts
connector U,metallicring I3, wire b, and through
the call-operator’s instrument to ground. He
then informs the call-operator with whom he
wishes to communicate, and the call-operator
thereupon directs the switch-board operator to
connectsubseribers’ lines land 3. The switch-
board operator then first calls up subscriber
No. 3. This he does by removing the plug of

' the connector O of terminal plate 3 from its

socket 1n ring B,and placing said plug in con-
taot with the central plate, D%, or ring 1), thus
connecting the subscriber’s line No. 3 with the
ground thmunh the conneetor C,plate D?orring
D, wire d, the switch- Gpﬁrator’s instraments,
aud batter) 1?*. Thecurrentof battery B*flows

over the line No.3 and rings the bell at the sub-
scriber’sstation. When the subscriber No. 3 re-

plies,and signifiesthroughtheswitch-board-op-
erafor’s instrument that beisready, theswitch-
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board operator proceeds to connect thetwosub-
scribers inacomplete metallie circuif. This he
does by first disconnecting the connection of
plate 1 from the ring B and connecting it with
5 plate &/, and then connecting the connector of
plate 3 w1th plate 1. By now following the
conductorsit willbefound that the cireunit leads
from, say, battery (x at station No. 1, through
the transmitter T over branch H/, calhng line
1o wire W, plate1l at switch-board, and 1ts con-
nector to plate 3/, and thence over line-wire

W2, to station- No. 3, and said line being there.

connected in the same manner that line W/is

connected at station No. 1, the cirenit is con-

1y tinued over wires g* ¢/ v M r ¢, through the

station battery and transmitter, and over

branch H’ of calling-line W4, and thence over

the said line W* to the central office, and then

over plate 3 andits connector to plate 1/, thence

20 back to station No. 1, and over the WII‘BSJ g’ r

M r ¢ at that station to the opposite pole of
the battery G from which it started.

It will be understood that in the above de-

scription of the complete metallic eircuit the

25 receivers at the stations are supposed to be in

a position the reverse of that shown in the
drawings, and the fingers v/ and 7’ therefore
connected by the ball M. There are various

- otherarrangementsoftheconnectionsby which

30 a normally-grounded ecalling-wire and a nor-
mally-open circuit-wire may be combined so as
to form a metallic circuit for a talking-cireuit
without departing from the spirit of my in-
vention,

35 Instead of making the connections as hereto-
fore described, the return-wire may be con-
nected with the subscriber’s transmitter in

~suchmannerthat by meansofanautomatically-

. operating switch the impulses of the transmit-

40 ter can be sent alternately over the calling and

- talking wires, combined substantiallyasin the

apparatus described in the Patent No. 252,256,
granted to J. H. Rogers, January 10, 1882.

The central-office cal‘-opel ator’s in stru ments

45 may be constantly in the circuit between the

switch-board and ground; or by a suiltable |

_
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switching device it may be “cnt out” when
not in use, and a bell “cut in” to give him
notice of a call

Having thus described my mventmn W hat T
claim is—

1. In atelephone-exchange system, the com-

bination, with the two line-wires connecting
each subscriber’s station with the central office,
of a central-office switeh-board having a sepa-
rate metallic terminal plate for each line-wire,
each of said terminal plates having a pluog-
socket and an attached flexible connection car-
rying a conunecting-plug, substantially as de-
scribed. o .

2. In a telephone-exchange system, the com-
bination, with the two line-wires connecting
each subscriber’s station with the central office,
oi a transmitter and battery connected in one
of said wires, a receiving instrument at each
station, having separate terminals connected

with said wires, respectively, one of said termi-

nals being connected with oneline through the

‘secondary coil of the transmitter, and said

batteryand theotherterminal being connected
totheotherline-wireand alsoto ground through
the magnet-coil of the receiver, and an auto-
matic shunting device arranged to connect said

terminals when the receiver is held in position

for use and to break connection between the
same when hung or held in a different posi-
tion, substantially as deseribed.

3. The switch-board having the terminal
plates arranged in a circle,in combination with
aseries of subscriber’s GII'GIJItS, each composed
of two line-wires, the two terminal plates of
each circait being side by side, and each pro-
vided with a pluﬂ socket and a flexible con-
nector carrying a plug, substantially as de-
seribed.

In testimony whereof I have hereunto set

my hand in the presence of two :oubsurlbmg_

wltnesses.
C. A. RANDALL.

Witnesses:
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