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To all whom 1t may concern :

Be it known that I, JoaN M. (;ROWLEY of
Augusta,in the count; of Richmond and State
of Georgia, have invented a new and Improved

Telephone-Exchange System; and I do hereby

declare that the following is a full, clear, and
exact description of the same, reference being
had to the accompanying drawings, forming
part of this specification.

The object of my invention is, first, to enable
all circuit- wire subscribers to avail them-
selves of the superior facilities of the ¢ Law?”
system as relates to thequick and always ready
communication with the central-office operator,
and at the same time lose none of the advan-
tages of a eircult-wire; secondly, to enable tele-

phonic companies owning the right to use the

Law system to utilize the Law bells (with a
slight alteration) for circuit as well as for sin-
ﬂ‘le wires, thereby relieving them of the abso-
Iute necessity of using electro magneto call-
bells, or similar speual calling %ppamtus, OnL
the One hand, or incurring, on the other hand,
the expense of constr uctm independent prl-
vate wires for each and every subscriber, orin-
dependent-call wires for certain circuit-sta-
tions. A further object1s to secure umfm mity
of apparatus in general.

To these ends myinvention con templates the
location of several subscribers on the samepri-
vate wire runningin from the left and out at the
right and on to the terminal station, and thence
tothe ground. The general central office call
or tap wire 18 also connected as usual, with
the Law-system at these statlons to communi-
cate with the eentral office, and a separate call-
battery (which is only used for calling) is lo-
cated at each subseriber’s station, to call each
other on the same circuit with themselves.

My invention consists in the combination of
these circuits with the Law bell instrument,
and in the application of a three-point back
and front contact-key in connection with the
call-battery at each station, and the private
wire, which key and battery enable the sub-
scmber at his home station to call his neighbor
or neighbors on the same private cucmt with

- faeility at will and without the aid of the cen-

ho

tral-office operator; also permitting any indi-
vidual subsecriber on the circuit-wire to use

|

,pomt and thence to the ground.

from the central office, as 1s done by single-
wire subscribers, all as ‘hereinafter more fully
described.

Figures 1 to 4 represent several stations, ar-
1&11'::-6{1 in accordance with my mventlon, 1
which IFig. 1 represents the central office, Fig.
2 afirst smtion, Fig. 3 an intermediate St’ttlon

and Fig. 4 a terminal station, all on a pl‘iva}te-'

cireuit wire. Each of the stations, Figs. 2, 3,
and 4 are provided with a Blake transmitter,
T, and a Law call-bell, L, arranged as herein-
after described. TFig.b 1san eunlarged vertical
section of the Law bell instrument; and Ifig.
6 is an inside diagram view of the same, show-
ing the arrangement of the circuits therem

In the drawings, X 1s the geneml call wire,
which extends over all the private lines, and
is tapped at ¢ into each one ot the instruments
of every subscriber on all the private lines.
This general call-wire is connected with a list-
ening operator’s telephone at the central office,
and also passesthrough the trausmitter at said
The tap-wire
¢ of the ceneral-call circuit, atter entering the
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bell of e'wh subsecriber, has a special or con-

tingent outlet, 7, to the earth, the heavy ver-:
tlca,l margin- ]mes, which dlwde off the stations;
- representmg the earth-connections.
This runs into each one of o

Y is the.
private-line wire.
the subscriber’s instruments at 1 and out at 12,
passing through the normally closed contactn
¢ e’ of the b‘wk and-forth contact-keys K, and
after traversing the instrument at the ter mm al
statiou,passes to the ground. This private
wire Y at the central office connects with a
spring-jack, E, which has a ground-connection
that may be broken at will by an elastic coup-
ling, G, conneecting with a battery-plate, C,
and battery A, by tapping upon which plate
C by the end of the connection G the central
office may call any one on the private line.
Bis aspecial-call battery for each subseriber,

which has one earth-connectiou.and a wire, ¢,

leading to a contact, f; in front of the normally
closed contacts ¢, or on the opposite side of the
three-point key K. This battery b has a nor-

mally broken cirenit, and is only used for call-
ing,and whenth usleqmred the key K ispressed
forward to contact f, which makes a break at
¢ in the private line, and closes the battery B

the general tap-wire for communication to or | through the private line to one side or the
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other of this subsecriber, but noton both sides. | are made to coustitute two terminals of the

Thus, at the first private-line station, Ifig. 2,
the closing of key K on f calls all of the sub-
scribers on the private line on the right. At
this station but one key K 1s required, for the
reason that this subscriber does not require a
bell to call central office, because the telephone
atcentraloffice,beingon thelisteningoperator’s
head, said subseribercan at once talk to central
oﬁice through his transmitter. At the second
private-line station, Iig. 3, (and other interme-
diate stations,) two keys, K K/, are required.
By closing key K on contact f the call-battery
B of that station is closed through wire ¢ to
the left, ringing the bells on the left to the
ground-connectionof thecentral oftice, but not
on the right, because battery B of the second
station 18 dlsuouuected at f/ and makes a ¢ir-
cuit only through the half of the private-line
circuit to the left. To call any of his neigh-
bors on the right at this second or intermediate
station, key K’ is closed on contact f/, which
throws the battery b of that station onto the
right-hand section of the private wire, leaving
connection for the left-hand portion broken
at /. The result is that this will cause the
bells of his neighbor or neighbors on the right
to ring, but will not disturb the bells of the
neighbors on the left. The terminal station,
I'ig. 4, is provided, like the first station, with
only one key for calling in one direction.
Each station 18, as before stated, equipped

‘with a Blake transmitter, T, and a Law bell,

1., Each transmitter is provided with a talk-
ing-battery, ' B, of a constant character, and
the wire p ¢ from which battery passes through
the transmitter and constitutes the primary
circuit. The secondary circuit s ¢ passes from
the transmitterinto the instrument L and then
traverses the line.

-1 will now proceed to describe how the pri-

mary circuit p ¢ and the secondary circuit s ¢

"~ are controlled within the Law bell-instrament.

50
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Referring to Iigs. 5 and 6, which represent,
in enlarged views, the structure of the instru-
ment L and arrangement of cirenits within the
same, H1s amovable head or abutment, bear-
ing two metal contaets, d d/, which may be
thrown into electrical connection with the two
corresponding contact-plates 22 and 19 above
or the two cmrespondmw electrical contacts
11 and 5, below. The two contacts 22 and 19
belong to the general call or tap wire, and con-
nect respectively with the earth and the line,
while the two contacts 11 and 5 belong to
the private line and connect with other wires
within the instrument. The abutment H has
a lever-handle, H’, projecting through a hole
in the front of th(, casu which leveris normally
held up with the COllt‘thb d d’ down upon
plates 11 and 5 by the agency of springs N,
but which lever may be pulled down at will to
bring contacts d ¢’ upon plates 22 and 19, and
thus throw the instrument off’ the private line
and onto the general call or tap wire.

In the 10we1 part of the instrument is a piv-

circuit-wire, so that when the telephone-ring

is placed between the sections b and ¢ the yo
clectric circuit is closed through 7 and 9, and
the magnet of the telephone is cut out of
circuit to avoid unnecessary resistance to the
line. When, however, the telephoneis out and

in operative condition the circuit is shunted 735
through wires 13 and 15, and made to pass
through the telephone to permit the message

to be received.

In order to prevent the elements of the talk-
ing-battery T'B from being uselessly consumed 8o
when the telephone is hung up, the circuit of
this talking-battery is arranged to be broken
by the act of hanging up the telephone on 1its
hook. This simultaneous breaking of the cir-
cuit of the talking-battery and cutting out of 8
the telephone-magnets by the act of hanging
up the telephone I do not ¢laim as new. IKor
this purpose, however, I introduace two plates,

| @ a, within the instrument, which constitute

the poles of the talking- battery, and when qgo
these poles are electrically connected the talk-
ing-battery is operative, and when they are
disconnected the battery is inoperative. This
connection and disconnection 1 cause to be
made by the end of the pivoted hook b, thus gg
when the telephone is hung up the hook b 18
tilted and the poles a a are dlscouuected and
when the telephone is out and operatwe the
poles a a areconnected by the tilting of hook b.

In order that the working of the instrument roc
may be more clearly understood, I will now
proceed to describe the circuits for the differ-
ent positions of the mstruments.

We will suppose the instrument to occupy
the position shown in Kig. 6, which 1s the nor- o5
mal position for communication between sub-
scribers on the privateline. The current from
the call-battery of the party wishing to com-
municate comesin at 1, passes up 2 to the bell,
cives the call, and passes thence through 4, 110
5, d'y 6,17,0,8, ¢ 9,10,d,11, and 12, along the
line to the ground, and thence to the call-bat-
tery which frenemted it, the telephone of this
insfrument bemg out of the circuit, and this
talking-battery inoperative. This subscriber 11 5
then takes down his telephone, which act es-
tablishes the circuit of his talking-battery by
closing the poles ¢ ¢« and at the same time
breaks the connection between 7 and 9, which
causes the current to be shunted through 13 120
to the telephone, as shown in dotted lines, and
thence to 15. This subseriber’s instrument 1s
now in operative condition to hear and talk
from the action of his talking-battery, and the
call-battery of the other partv 18 no longer re- 125
guired, and is Inoperative. The primary cur-

rent then passes, as shown by the dotted lines,

while the secondary circuit s ¢ traverses the
lines to the ground, passing 1n the instroment
from 1 to 2, to 3, through the bell-magnets, 130
down 4 to b, d’, 6, 13, 14, to telephone, 15 to 16,
through tlansmltter 17 18, 10, d, 11, 12, pri-
vate line to one ground-comlection, and back

oted hook, 0, and a stationary hook, ¢, which | to other ground-connection, to wire 1 again,
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This is the action as between subscribers on |

the private line. If it is desired to communi-
cate with the central office, the subseriber pulls
down his lever H’, which act throws the metal
¢ plates d &’ out of contact with 11 and 5, and
in contact with 22 and 19. The result is that
the whole instrument is put upon the general
call-line, and communication with the central

office may be had in the same manner as just

described. .

The principal advantages of my invention
are to be found, first, in the fact that subscribers
on a private line may call and communicate
with each other without the delay and embar-
rassment of calling the eentral office and wait-
ing for the line to be free; and, secondly, In
the greatreduction of the number of bell-ring:-
ings, which to many is a great source of an-
noyance. Iurthermore, as the call-battery 1s
only used momentarily for calling, no consid-
erable consumption of battery material is in-
volved, which might otherwise be an objection
to the use of so many batteries.

Having thus described my invention, what
2¢ I claim as new is—

IO
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1. The combination of a general-call circuit,
a special or private-line circuit, a special-call
battery for each subsecriber, and one or more
back and front contact-keys, arranged in the
private-line circuit and adapted to simultane-
ously break the private-line cireunit and con-
nect the call-battery by the same movement,
substantially as shown and described.

2. The combination of a general-call circuit,
a private-line circuit, a special-call battery for
each subscriber, one or more back and front
contact-keys, arranged in the private-line cir-
cuit and adapted to simultaneously break the
private-line circuit and connect the call-bat-
tery, and an instrament, I, constructed sub- 4o
stantially as described, and having a set of

30

35

contact-faces for the general-call line, a sepa-

rate set of contact faces for the private line,
and means for using them interchangeably, as
described.

JOHN M. CROWLEY.

Witnesses:
WM. E. SEWARD,
SAML. LEVY.
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