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- To all whom it may concern:

I3e 1t known that we, FRED C. HUGHES and
GEORGE V. KELLEY, el’mzens of the United
States, residing at Detmlt} 1n the county of

5 ‘Nayne State of Michigan, have invented cer-
tain new and usefnl Improvements in Multi-
ple-Telephone Systems; and we do declare
the following to be a full, clear, and exact de-
seription of the invention, such as will enable

1o othersskilled in the art to which it appertains
to make and use the same, reference being
had to the accompanying drawin o3, and to the
letters and figures of reference marked there-
on, which form a part of this specification.
1his invention relates to new and useful
improvements in a multiple-telephone sys-

L5

tem; and it consists in a certain construction.

and arrangement of parts, as hereinafter
fully set forth, the essential features of which
20 being pointed out particularly in the claims.
The objects of the invention are to produce
~amultiple metallic telephone system in which
all grocund disturbances are removed from
the “t&lkinfr-eircuit” and all line-contacts
25 are eliminated from the switchboard proper
and the annunciator-circuit is separated from
the talking-circuit and automatically broken
when the talkin‘g-eircuit 1s established, in
which a perfect balance of the lineis effected
30 and an infallible ‘“‘clearing-out drop” pro-
vided therefor, and in which provision is
made for a reliable and complete test to de-
termine whether or not a line is in service
without creating any disturbances on said
35 line, and a further provision whereby any
break in the test-line is readily detected.
These objects are attained by the mechanism
1Hlustrated in the accompanying chawmﬂ*s,
in which—

- Figure 11s a diagram view of ourimproved
system, showing the operator’s telephone and
such portion of a switchboard and connec-
tions as is necessary to illustrate its opera-
tion, the parts in said view being in theirnor-
45 mal’ position. Fig. 2 is a view of same,

40

showing position of parts when connection is
made between two subscribers.

Referring to the lettersand fi gures of refer-
ence, A ELll(]. A’ indicate the subscmbels tele-

phones, each being provided with aline lead-

ing to the switchboard and whloh forms the
ringing or annunciator circuit ¢ ¢’ for said in-
Str'uments respectively, in which circuits are

located the respective ‘‘indicating-drops” bb’.

Located in and forming a part of said an-
nunciator-cireuits are the armatures ¢ e of

the electromagnets B {, the spools of said

magnets bemﬂ* outside of said circuits.
Connected with the line of the instrument
A and 1ts annunciator-circuit ¢ through the
wires 2 7 is a series of spring-jacks D said
wir 'S terminating at the jacksin the spl 1ngs

.00, that are insulated from the base of said

a,eks In electrical connection with the col-
la,rs ¢ of the jacks D is a line d, that is also
connected with the winding of the spool B

and grounds at G. This line forms a part of

an auxiliary circuit that is established when

a plug is inserted in one of the jacks D,where-

by the magnet B is energized to attract its
armature cand break the annunciator-circuit,
as hereinafter fully desecribed.
are In like manner connected with theline of
the instrument A’ and its annuncmtozt circuit
¢’ by means of the wires n n/, that terminate
at said jacksin the springsm m’ ,respectively,

.the jacks I being eonnected at their collars

¢’ with the aumhary line d', traversing the
spool C and also grounding at (. T]:us con-
struction, it will be 1mderstood IS common
to all subsembers lines entelmﬂ' the switch-
board.

IFand F' indicate three-way pluﬂs of the or-
dinary construction. Connecting the sleeves
s of said plugs is a line 7, which 1s supplied

electrically by a generator or from a battery

H, as shown. ILeading from the sleeve u of
the plug F'is a line«, in which is located the

spool I, and which terminates in the ball »"

of the plugF. Leadingfrom the sleeve v of
the latter plug is a line z, in which is located
the spool J, and which terminates in the ball

' of the plug ¥, said ball and the sleeves of

smd plugs bemn insulated from one another.

These lines v and z form a portion of the talk-
ing-circuit when the subscribers A A’ are con-
nected by the insertion of the plugs F F' in

their respective jacks, and by locating one of

The jacks E
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balance of the talking line or circuit is ef-
fected. | -

Pivotally suspended before the poles of the
magnets I J is an armature 2, having a pro-
jecting arm 3, that engages and retains the
clearing-out drop 4 until said magnets are
energized by the ring-off of the subscriber,
which passes a generator-current through
said magnets, when the armature is attracted
and said drop falls to indicate that the line
is no longer in service, which is well under-
stood. | | |

K indicates the operator’s telephone, which
is connected with the lines v z through the
wires 5 0. | |

In explanation of the operation of this sys-
tem a call from A drops the annunciator b.
The operator then inserts the plug F in the
corresponding jack, as shown at the right of
Fig. 2, which places the operator in commu-
nication with A through the contact of the
springs o o' with the ball v' and sleeve w of
said plug and through the lines v z and 5 .
At the same time the plugis inserted in said
jack electrical connection is made between
the sleeve s of said plug and the collar ¢’ of
the jack in which the plugisinserted, where-
by a current is established from the battery
H through the wires r and d and magnet B

to the ground G, energizing said magnet and.

attracting the armature ¢ thereof, thereby
breaking or cutting out the annunciator-cir-
cuit. When the operator ascertains the num-
ber called for by A, the plug F' isinserted in
the corresponding jack, as shown at the left
of Fig. 2, and a contact made between the

- ball 2 and sleeve u of said plug and the
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springs m m' of the jack, thereby connecting
the lines v z with A’ and at the same iime
making a contact between the sleeve s of said
plug and the collar ¢’ of said jack and estab-
lishing a current from battery H through the
lines 7 and d’ and the magnet Cto the ground

G, energizing said magnet and attraeting its-

armature e to break or cut out the annuncia-
tor-circuit «’ from the talking-line. After

this connection has been made with A’ said

subsecriberiscalled by the operator depressing
a key that makesa contact between the points
7 Sand ‘‘ cuts in” a current from the genera-
tor L on the lines v 2z, leading to the plug F',
as is common. When A and A’are in proper
communication, the operator’s telephone 1s
cut out by breaking the lines 5 6 at the points
9 10, thereby establishing between said sub-
scribers a purely-metallic and perfectly-bal-
anced line or circuit and one in which there
are no high resistances that tend to dissipate
the electric current.

It is of course understood that the opera-

tion will be precisely the same should a call

come from A’ and the connection be made
with A. |

When the clearing-out drop 4 is thrown

down, to indicate that the line is no longer in

ihe spools I J on each of said lines a perfect | service, the plugs F B’ are removed from their - R

respective spring-jacks, thereby ‘‘cutting .
out” the current from the magnets B C, when

their armatures will be raised by the springs

11 12, respectively, thus closing or restoring - ~

the annunciator-circuits to their normal con- . - . -

inserted in the spring-jack (through the ac-

the line-drop is removed.

 ditions. By automatically breaking the ring- -
ing or annunciator circuit when the plug 18 - =

15
tion of the electromagnet) the resistance of -
In making a test

to determine whether or not a line is In serv- -
ice the operator touches the base or collar

of the jack corresponding to the number

called with the end 2z’ of the plug F', anda if =
there is a current in the test or auxiliary line - -

tion of said current will flow through the
plug and on lines z
telephone K, thence on line 13 to the ground

and 6 to the operator’s

connected with the base of said jack, which -
for convenience we will say is line d’, a por-

85

M, through the condenser P, giving a suffi- -

cient sound in the telephone to determine the

flow of the current on the line d’. The flow-

90

ing of the eurrent in line d’ indicates to the
operator that a connection exists with the -
number called and the line is in operation, -
therebyobviating the ““pluggingin® onaline -

in service and interrupting a conversation.

Should the test -or auxiliary line become -
broken between the jack and the electro-
magnet in said line, the insertion of a plugin

said jack would fail to energize said magnet

There-_ﬁ'

fore when the current from generator K 18 -
cut in to ring the subseriber the annunciator
will drop, showing an improper connection .~ -
and indicating a break in the line, which may .
be readily located. This test is infallible,
Jeaving mo doubt as to the efficiency of the

and break the annunciator-cireuit.

Ihine.

Having thus fully set forth our invention, = - -
what we claim as new, and desire to secure
| S & (o

1. In a telephone system, the combination =

by Letters Patent, 1s—

03

100

of the line-circuits having two limbs, one of
which eontains an annunciator, the spring- = .
jacks connected with said limbs, the electro-

magnets in circuit with their respective jacks

through auxiliary lines, said magnets con-

: i_ | 5

trolling a circuit-breaker in the respective -
limbs of the line-circuits, a set of plugs con-
nected by three cords, two of said cords hav- .

ing each a magnetic coil therein that actuate

120
the elearing-out drop, and which form a part

of the talking-circuit, the third cord having - -
a battery or source of electricity thereon, said =~ .

plugs being adapted to be inserted in their -

respective ‘‘jacks” to connect the subserib-

ers, and at the same time energizing the mag-. -
nets in the auxiliary line, to break the an-
nunciator-circuits, substantially as set forth.

2. In a telephone system, the combination
of the line-circuit having two limbs one of

| jack connected with said limbs, the electro-

which contains an annunciator, the spring- - -
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magnet in circuit with said jack, said mag-
net controlling a circuit- breaker in said
{11mbs, a set of plugs connected by cords hav-
ing a magnetic coil therein that actuates the
clearing-out drop and which forms a part of
the talking-cireuit, a cord having a source of
electricity thereon connected with said plugs,

which, being inserted in theirrespective jacks

connect the subseribers and at the same time

T

oy

energize the magnets in the auxiliary line to 10

break the annunciator-circuits. |
In testimony whereof we affix our signa-
tures in presence of two witnesses. |
| FRED C. HUGHES. |
GEORGE W. KELLEY.

' Witnesses: ..
E. S. WHEELER,
tI. R. W HEELER.
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