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To all whom 6 may concerr
Be it known that I, CHARL ES 1. SC‘RIBN’ER

‘a citizen of the United States, residing at. Ohl-

cago, in the county of Cook and State of Tlli-
nois, have invented a certain new and usetul
Improvement in Test-Circuits for Multiple
Switch-Boards, (Case 158,) of which the fol-

lowing 18 a full clear, concise, and exact de-

Semptlen, 1*efe1*enee bemg had to the accom-

panylng drawings, forming a partof thisspeci-

fication.

My invention relates to telephone-exchange |

systems; and its object is to provide ready
means of testing to determine whether a line
wanted is alre edy connected or in use, in
order that confusion may be avoided.

My testing apparatus 1s designed for usein
systems having metallic telephone-cireuits
and single telephene -clreults.

My invention consists in testing :;‘Lpparetus
pleeed at tlle different SWlteh boards zmd the
g appa-

1*.:1,1;115 eombmed with a ba,tt y in such
ner that on making a test circuit will be
closed from the battery through a telephone
if the line tested is free.
line is in use, the battery will not find circuit
through the telephone, since the battery will
be open or cutoff at the spring-jack atwhich
connection has been made with the line tested.
I preferably include in the circuit of the tele-
phone a rheotome or buzzer, in .order that
when the circuit is closed threugh the tele-

phone there may be a more definite character-

istic tone or sound preduced as the batteryis
closed through the same. The simple closing
of the batilery-circuit, however, through the

telephone will produce a click or sound, which

will indieate the fact that the battery- ellemt
has been closed. I preferably place in the
circuit of one of the strands of each pair of
cords a condenser, in order that when a sin-
ole line-circuit 1s connected with a metallic
11110 circuit the battery may not have a direct
oronnd-connection when the test is made.
My invention 1s ill ustrated in the accom-
panying drawings, in which-~ --
- Figure 1 is a diagram illustrative of two
telephone-circuits—one metallic and the other
single-——each connected with different spring-

jack switches and separate annunciators toa |

N

man-

If, however, the |

‘being shown

common ground-line at the central office, in
which common ground-line is included the
test-battery. Fig. 2 is a view of the testing
apparatus proper, consisting of a plug and 55
cord connected through a telephone and vi-
brator to ground. FIE. J 18 a view showing a
condenser in the strand of the pair of eerde
which connect with the tips of the loop-plugs,
respectively. TFig.4isa diagram showing the 6o
two lines eenﬂeeted with ewﬂ:ehee on two dif-
ferent switech-boards, their annuneciators, re-
spectively, and the common ground-line, in-
cluding the test-battery, the connecting and
testing apparatus being shown somewhat in 65
detail at one of the boards. Iig. o 1s a sec-
tional view of one of the loop-plugs, the tip
insulated from the sleeve.

Like parts are indicated by similar letters
of reference in the different ﬁﬂ'ut es.

In Fig. 1 are shown two subseribers’ sta-

70

tions and lines connecting said stations with

the spring-jaclk switches of the lines upon the
different switch-boards. Station 1 isupon the
metallic circuit, the limb « of which extends 75
through the springs and contacts of the
switches of the line, through an annunciator,
to a common line 6 and a battery ¢ to ground.
The return portion or limb d of the metallic
circuit extends from station 1 {o the test- So
pieces of the different switches of the line
and is normally open at said test-pieces. 'T'he
line e, connecting station 2 with the central

~office, 18 eenneeted first with the test-pieces,

and thence passes through the annunciator of 8;
the line, and thence in reverse order through
the contacts and springs of the swilches, and-
thence to the common line 0. The advan-
tage of thus connecting line e with the test-
pieces, the annunciator, the contacts, and go
springs in the order stated will be more par-
ueulmly pointed out in connection with the
testing apparatus.

In Fig. 2 I have shown a ground-circuit f
passing through a buzzer and a telephone and 95
a flexible cord to terminal test-plug ¢. The
loop-plugs i " (shown in Fig. .3) are of the
form illustrated in detail in I‘lﬂ' , the tip of

the plug being insulated and _eonneeted with
one strand ef the cord, while the insulated 100
sleeve is connected with the other strand of
The condenser /%, as shown in Fig.

the cord.
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3, is placed in the strand which connects the
tlps of the loop-plugs.

In Fig. 4 I have shown the metallic circuit
wnnected through two spring-jack switches

-on different switeh-bomds and with a com-
Single cireuit eis connected with

mon line D.
two spring-jack switches—one on each of the
boards—passing first to thetest-piece of switch
7, thence to the test-piece of switeh %, thence
1111*011011 the annunciator /,thence ‘rhroua*h the
contact and spring of switch k, and thenco
through the contact and spring of switch <,
and thence to the common line b. The con-

necling, signaling, and testing apparatus is

illustrated at the second switeh-board.
I will now deseribe the manner of receiv-
ing and answering the calls, testing the line

called for, and completmo the connectwn-

therew'lth

We will suppose the operator at board 2
She

sees the shutter of annuneiator m fall.
at once inserts one of a pair of loop-plugsinto
spring-jack n of the line—say plug h.
tion 1 i1sthus brought into the circuit of the

strands of the cord connecting with plug 7,
the strands being bridged by depressmﬂ‘ kev..

0, SO as to brlnﬂ the Opemtors telephone
into circuit.
be traced from limb «
spring of spring-jack n, thence to the tip of

plug 2, and from the ti p of plug o through

the upper spring of calling-key ¢, thence to

the spring of key o, which being depressed, is
in contact with key r, and said key, being

likewise depressed, is separated from terml-
nal contact of ground-wire f. Thence the

¢ircuit may be tmced throuah the transmitter .
and telephone p to spring s’, thence to con-
nection s° and thence to the lower spring"
of key ¢, which is connected with the strand
of the cord leading to the sleeve of plug h.
This sleeve being in contact with the insu-.
lated frame or test-pmee of spring-jack n, the
circuit will be ciosed to the limb d of the me-

tallic circuit, which is connected with said in-
sulated fmme or test-piece.

telephone p is bl"mwht 1nto circuit.

for this purpose test-plug g. We will Sup-

pose the subsecriber asks for the line ¢, con-
The operator, in or-

of test-plug ¢
to the test- ring of spring-jack % of said line e.

Referring now to Fig. 1, it will be observed

necting with station 2.
der to test will touch the tip

that when the tip of 1)111 o g touches the test-

ring of switch &£ the circuit of battery ¢ will

e closed through telephone p in case the

‘other spring- ;]a,ck switches of the line are
If,however, a plug is inserted in any

closed.

other 5p1'1nﬁ'-;]ack of the line—as, for exam-

ple, spring-jack switch 2—the 011'011113 of bat- ]

The circuit thus formed may
of the circuit to the-

If plug 7/ were
inserted in switch n instead of plug 7, the
circuit would be elosed through the telephone |
p on depressing key o, as before deseribed.
Thus on m%ertmfr sither loop-plug in the.
switch of a calhnﬂ line and depressing key o
"The op-
erator receives the call at telephone p, and .
then proceeds to test the line called for, using

427,623

'tery ¢ will be opened at said switch 2, and it

matters not at which board the test is made,
since the line e runs from station 2 to the
test-pieces, and thence back through the con-
tact and spring of each of the switches to
common line b.

the battery-circuit will be opened to said plug
¢ 1n case a plug has beeninserted in any one
of the series of spring-jacks of the lines. As
shown in Fig. 4,the spring-jack 7 is closed, and
hence when test-plug ¢ touches the test-ring
of switch £ the circuit of battery ¢ is closed
through said plag g, the telephone p, and
pround -wire f. The rheotome or buzzer in
line f constantly interrupts this cireuit, and
hence when the battery is thus closed through
the telephone one listening at the telephone
will hear the tone or hum caused by the buzzer.

The operator hearing this tone will know that

the lineis free, and will thereupon insert loop-

{ plug 2 in switch % and signal the subseriber
Sta-

of station 2 by depressing key ¢q’.
I have thusdescribed the mahner of receiv-

| ing a call, testing a single-line circuit, mak-

ing connection between the lines, and signal-
ing the subscriber wanted.

The condenser i2in the cireuit of the strand
of the cords connecting the tips-of plugs i’
prevents batteryc from being closed to ground
when a metallic circuitis thn% conneeted with
a ground-circuit.

It is obvious that a metallic eircuit may be
tested in a similar manner, and that if busy

no sound will be heard in the telephone when

the test-plug ¢ is applied to the test-ring of a
spring-jack of the metallic cireuit. -
As shown in Fig. 1, suppose the tip of plug
g to be applied to any one of the test-rings of
the series of spring-jacks of the metallic cir-
cuit composed of limbs ¢ d. If the springs

/0

Therefore when the tip of
plug ¢ is touched to any test-ring of the line
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and contacts of all the sprmn-;;aek switches

are closed, as shown, the circuit will be formed
from the tip of spring g to the test-ring of the
switch at which the test is made, thence over
limb d, through station 1, and thence back
over limb a through all the switches of the
line and the annunciator to common line b,
battery ¢, and ground. If any one of the
switches should be open, circuit of battery c
would be open-at the switch at which the con-
nection was made.

It will be understood that at each of the

multiple switch-boards I provide apparatus
for receiving and answering the calls, malk-
ing the tests, and connectmn and disconnect-
ing the lines. This appmatus admits of in-

-'numemble modifications, which would read-

1ly suggest themselves to those skilled in the
art. 1 therefore do not limit my 1nventlon to
the construction shown. |

Having thus described my invention, I
claim as new and desire to secure by Letter
Patent—

1. The combination, with a telephone-line
extending from ground at a subscriber’s sta-
tion throunh {he 1nsulated portions of spring-
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jack switches distributed on dif

~and back through the contactsand springs of
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sald spring-jack switches and a battery to

ground, of a telephone in a ground bl;&ll(‘;h
including a vibrator or rheotome and means

for closing said ground-circuit to the insu-
lated portion of a switch of the lihe, whereby

1t may be determined whether said line is
open atrany otherof theseriesof spring-jacks
of the line. .

2. The combination, with a metallie circuit
looped through a subseriber’s station and ex-
tending the one limb through the insulated
portions or test-pieces of said spring-jacks
and the other limb through the springs and
contacts of a series of switches, of a single
telephone-circuit extending from ground ata
subscriber’s station through the test portions
of a corresponding series of switches distrib-
uted on different boards and back through
the contactand spring of each of said switches,

a common ground-wire, including a battery, |

loop-plugs inserted in the spring-jacks of said
loop-plugs, and a condenser included in one
of said strands, whereby two subscribers may
communicate. ' -

3. In a telephone - exchange system, the
combination, with two or more multiple

switch-boards, of one or more metallic circuits

connected each with a series of switches dis-
tributed on the different boards and with a
common line, including a battery, each of

sald metallic eircuits being looped through

its subseriber’s station therein and extending
back tothecentral office and being connected
with and normally open at the test-pieces of

‘erent boards |

1

the switches of its line and single-line eir-
cuits, each connected through corresponding
series of spring-jack switches on the different

switeh-boards in thefollowing manner: first, 40

through the test-pieces of the spring-jack
switches, and thence back through the con-
tact and spring of each of said switches, and
thence to a common line, including a battery,

3

and testing apparatus consisting of a tele- 45

phone included with a vibrator in a ground-
circuit at each of the switch-boards, and
means for connecting said testing apparatus
to the insulated ring or test-piece of the
switch of any line, whereby it may be deter-
mined at one board whetherany line, whether
metallic or single, is connected or in use at
any other of the boards. o

4. Thecombination, with the telephone-line
extending fromgroundatasubscriber’sstation
through the insulated portions of spring-jack
switches distributed on different boards and
back through the contacts and springs of said
spring-jack switches and a battery to ground,
of a telephone in a ground branch and means
for closing said ground branch to the insu-
lated portion of the switch of a line, whereby
it may be determined whether said line is
open at any other of the seriesof spring-jack
switches of the line. _
In witness whereof I hereunto subscribe
my name this 2d day of May, A. D. 1888,

CHARLES E. SCRIBNER.

Witnesses: o
CHAS. G. HAWLEY,
- CHAS. C. WOODWORTH.
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