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UNITED STATES

PaTenT OFFICE.

EDWARD P. TRAYER AND GEORGE H. KUGLER, OF NEW YORK, N. Y.

TELEPHONE SYSTEM.

SPECIFICATION forming part of Letters Patent No. 377,788, dated February 14, 1888. |
Application filed March 17, 1857, Serial No. 231,231. (No model.) | | |

1o all whom it may concern:

- Be it known that we, EDWARD P. TRAYER
and GEORGE H. KUGLER, citizens of the United
States, and residents of New York, county and
State of New York, have mvented certain new
and useful Improvementb in Telephone Sys-

tems, of which thefollowing is a specification.

The invention relates to improvements in

| telephone systems wheleby the number of

(D

'3

- any sub-station.
20

movements of the operator is diminished and
the construction of parts of the apparatus at
the central stationis simplified and made more

efficient.

The invention is explained by 1eference to
the accompanying drawings.

Figure 1 shows the operator’s ﬁe]ephomc ap-

paratus, batteries, and keys, also the operator’s
plug for connecting the above apparatus with
Each operator’s plug is con-
nected in circuit exactly as shown in Fig. 1,

so that it will be unnecessary to show more
In this figure, also, at the |

than one such plug.

- right are shown the electrical connections be-
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~ber 18, 1884, and 305 021 dated September-
9, 1884. Lach sprmg Jack comprises four
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tween one sub -station and the subscriber’s
plug, annunciator, and test-wire located at the
central station. Figs. 2, 3,4, 5, and 6 are dif-
ferent views (Fig. 4alone is shown in section)
of three spring-jacks. Hig. 7isa V1ew, partly

in section, of the subseriber’s plug. Figs. §, 9,

and 10 are different views of the annunciator.
Fig.1lis a view, partly in section, of the appa-
ratus or switch for throwing the test-wire in
circuit.

As the invention relates to but a small part
of a system well known, the description will
be limited as far as posmble to that small part.

The test-wire and connections are substan-
tlally the same, except in so far as our inven-
tion 18 concerned, as in Patents Nos. 252,756,
dated January 17, 1882 308,315, dated N ovem

parts—-the tube a, the test-wire-spring fer-
minal b pressing against said tube and con-
nected to the test-wire ¢, a second spring, d

connected electrically both with the sub- sta
tion e through the ‘‘line’’ and with a ter-

minal, f, opposite a spring-contact, g, which

latter is connected electrically mbh the test-
spring b, and a contact-strip, &, normally in
contact with the spring d and in circuit with
the annunciator-magnet 4, asupport, 7, the cord

with the main line.

| &, and the metal portlons  of the subscrlbel’s |

p]ug, also in cirenit with the weighted and piv-
oted lever m, having an insulated projection, s 5
n, the said lever being connected elecbncally
with the ground.

From, the deseription 50 far given it is evi-
dent that when the subscriber’s plug is lifted
from the lever electrical connection is made

‘hetween the spring g and the contact f, thus
‘throwing the line into electrical contact with -

the test-wire. When the subscriber’s plug is
placed in one of the tubesa, or merely-brought
in contact with it, the operator can tell whether

person, because the test-wire isa ‘‘dead’’ wire -
connecting with duplicates or triplicates (not
shown) of the tube a and spring b. The oper- -
ator knows that some one else is using thesame yc¢.

line if she hears a click in the telephone appa-. -

ratus. Theway in which this click is obtmned e
isalready well known in the art. |
Qur invention consists in prowdmg an auto-
matic test-circuit connection in combmatwn Vg
with the subsecriber’s plug. By the mere lift-

‘ing of this plug——-—that i8, by one movement of

the operator—it is at once known whether the” ﬁ
line wanted is or is not already in use. |
Theword ‘‘Line’’ in Fig. 1 indicates thatthat 80 o

cirenit is the main line, which therefore in-

cludesthesubsecriber’s instraments,the ground

¢ being at thesubseriber’s station. Inourin-
vention the lifting of the subseriber’s plug:
immediately places the main line in eircuit 83
with the test-wire, whereas in the patent No.
356,859 the mere lifting of the subscriber’s
plug does not place the test-wire in cireunit
(See lines 81 to 87 in-
clugive, in said patent.)

A. second partof our invention re]a.tes par
ticularly to the apparatus. '-
Referring partlcularly to Figs. 2, 3 4, 5 a.nd "
6, the multiple spring-jack consists of the com-
blna_l;wn of an insulating-block, o, carrying g5

90 ._

| tubes @, one spring, b, -pr_essing against the

tube, a second spring, d, and a third strip or

spring, %, against Whlch the second Sspring

presses. The tubesa proj] ject from the insulat-
ing-piece and carry a face-board, p, by friction.
It is evident that this face-board and the
tubes may be separated from each other and
from the block o for the purpose of pohshlng
the inner surfaces of the tubes and of cleanmg

65
| the same line is already in use by some other =~
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the contact-surfaces between the outer surface l combination of a main line including a sub-

of the tubes and the spring b.

Referring to Fig. 7, the plug consists of an
insulating-tube, g, contalmnga metal piece, r,
having a bhole in one end and the plug s proper
screwed into the other end, and a groove, {,
containing a wire, %, which passes through
said hole and info said groove,

Referring to Figs. §, 9, and 10,the metal part

v of the frame of the annunciator is one ter-

minal and the spring w is the other terminal,
and is separated from the portion » by the 1in-
sulating-support . When a current passes
through the magnet i, the dropy falls, because
the movement of the armature z raises the
catch A. Thefalling of the drop,which is piv-
oted at its lower part at B, causes the end Cto
press the spring w upward against the metal
partv, thus completing a local circuit, D, which
may include an audible signal, suchasan elec-
tric bell, b’. The solenoids ¢ are held in their

supports by screw-threads turned upon their

cores.

We claim as our invention—

1. In a multiple-switch-board system, the
combination of a switch having one of its ter-

minals connected with .the main line and its |

other terminal connected with the test-wire,
and a subscriber’s plug normally carried by
the operating-lever of said switech, the said
main line normally including the subseriber’s
instruments.

2. In a multiple-switch-board system, the

combination of the usual spring-jack and an
open switch normally carrying a subscriber’s
plug, and in circuit with that terminal of said
spring
and with the tube or mouth-pieceof thespring-
jack, said tube being electrically connected to

the test-wire.

3. In a multiple switch-board system, the |

-jack which is connected to the mainline

scriber’s instruments, a test or dead wire

having electrical connections with duplicate

spring-jacks, and an aulomatic circuit-control-
ler independent of said spring-jacks and nor-
mally maintained open by asubscriber’s plug,
said controller being in circuit with the test-
wire and with the main line,

4. In a multiple-switch-board system, the

combination of a subscriber’s plug normally

separating two electric contact-points, a main

line, a test-wire, and an electrical connection

between the test-wire and one of the said con-
tact-points, and another electrical connection
between the main line and the other contact-
point. |

5. In a multiple-switch- board system, the
combination of a subscriber’s plug, an electric
connection independent of a cireuit - inter-
rupter between the said plug and the main
line, a spring-jack, an open switch normally
carrying the subscriber’s plug and in circuit
with the test-wire,with said spring-jack, and
with the main line, and an operator’s plug in
circuit with the operator’s instrument and
normally in an open local circuit.

6. The combination of an insulating-block
support, multiple spring-jacks mounted there-
on having projecting and detachable receiv-
ing-tubes, and an insulating face-plate pro-
vided with holes which fit upon said projec-

_tlons

In testimony that we claim the foregoing as
our invention we have signed our names, in

presence of two witnesses, this 15th day of

March, 1887.
. EDWARD PP. TRAYER.
GEORGE H. KUGLER.
Witnesses:
EDWARD P. THOMPSON
JOHN P. WRIGHT.
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