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To all whom it may concermn:

a citizen of the Umted States, residing at Chi-
cago,in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Testing Apparatus for Mul-
tiple Switchboards, (Case INo. 171,) of which
the following is a full, clear, concise, and ex-

act description, reference being had to the ac-

companying drawings, forming a part of this
specification.

My invention relates to multiple-switch-
board systems of telephone-exchanges; andits
objectisto provide acharacteristic test where-
byit maybe determined at one board whether
a line called for is in use or connected at any
other of the boards.

Myinvention relates more especially to that
class of telephone-exchanges in which metal-
lic eircuits are employed or in which metallic
circuits and grounded circuits are used con-
jointly in connection with the same switch-
boards.

Speaking generally, my invention consists
in pr OVldlllﬂ‘ an induction-coil or converter in
the circuit of cach line so arranged in connec-

tion with a generator that an altema-ting or

pulsatory current of low electromotive force
shall be normally induced upon each circuit.
The switching apparatus is arranged so as to
open the portion of theline whichisconnected
through the converter when any line is in use.

A cireuit including a vibrator and a telephone
is provided at each board for testing the dif-
ferent lines to determine the presence or ab-
sence of the pulsatory or undulatory current.
Switching apparatusisalso provided whereby
the telephone is bridged into the circuit of a
line or disconnected therefrom, as may be de-
sired.

I have illustrated my invention in connec-
tion with cireuits each telmmatmw in a flexi-
ble cord and loop-plug so ar 1mwed that any
two lines may be connected together by in-
sertineg the loop-plug of one line into the
spunﬁ—mch switeh of another line.

In the accompanying drawings, which are
illustrative of my mventmﬁ I‘wme 1 shows
three telephone-lines, each connected with
different spring-jack switches on each of two

switchboards and a converter in each line, the |

Be it known that I, CHEARLES E. SCRIBNER,.

primary coils of the converters being in cir-
cult with an alternating-current generator.
Fig. 2 is a detailed view of one of the loop-
plugs or terminal-connecting plugs.

‘Subsecriber’s station 1 is connected by me-
tallic circuit « with spring-jack switeh &6 upon
the first board and with spring-jack ¢ upon
the second board and through the secondary
winding of a converter d. Station 2 is con- 6o
nected by line e with the frames or test-pieces
of switches jand g upon theswitehboards and
through the secondary coil of the converter
h. The circuit of subscriber’s station 3 is
shown complete in connection with the oper- 65
ator’s outfit upon the second board. This cir-
cuit 2, when the felephone i1s hung upon the
switch, as shown at station 3, may be traced
from the ground at station 3 to the telephone
switeh or hook &, from the switeh &, asshown, 7o
to the spring of spring-jack switch /; thence
through the contact of spring-jack switeh [
to the spring of spring-jack switech m upon
the second board; thence throughthe contact
of spring-jack switch m, through secondary 75
of converter n, and thence to the socket o of
loop-plug 9, which formsthe terminal connec-
tion of circuit 2. The heel of plug p, whieh 1s
in contact with the socket o, is permanently
connected with the sleeve of plu P, and hence 8o
with the strand of the cord which connects
with binding-post ¢,and hence the circuitmay
be traced to said binding—posst g, thence, as
shown, thr ounh springs ¢’ and ¢* toindividual
annunciator g thence to the frames or test- 85
pieces of sprin ﬁ'—]aek switches m [, and thence
overline 7, through the bell at station 3, to the
telephone-switch £. The secondary of con-
verter nnis thus included in the eircuit of tele-
phone-line 2. "This metallic circuit is nor- go
mally provided with a ground branch or half
connection at the subscriber’s station.

I have traced the circuit-of line 2 through
a cord of the loop-plug ». In order, however,
to make the connection more certain, I have g3
provided ashorteircuit around the cor d which
may be traced from %00]1.613 o through the heel
of the plug p to spr ing g*to the wire eonneet-
ing spring ¢*with the annuneciator qg°. Thus
tmcmﬂ from the contact-point of switeh m,
the cir euit extends through the secondary of
the converter to socket o, thence through the
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heel of plug p tospring ¢*, and thence through
the clearing-out annuneciator g° to the frame

or test—pieee of switeh m.
The generator ¢° may be ot the well-known

alternating type, or it may be constructed to

send pulsatory currents to line. In elther
case the current which is induced upon line
¢ varies from moment to moment in strength,
this variation being of such character that it
will produce no sound in a telephone con-
nected in the ordinary way in said circuit.

The test-plugg®shown at the second board
18 connected w113h a ground-circuit including
a lheotome g’ and an mductlon-coﬂ Or Ccon-
verter ¢°, one coil of the converter ¢° being in-
cluded in this ground-circuit, while the other
coil 1s included in the circuit contalning the
operator’s telephone g’

The plug p is shown resting i in its socket in
position to press against spring ¢* of the plug-
socket switch. When the plug p 1s litted,
the bent end of spring ¢* comes in contact
with spring ¢ and serves to press spring g*
against spring g*—that is to say, when the
plug is lifted spring ¢* is connected with
spring ¢'% while springs ¢ and ¢ are at the
same time connected together.

The combined listening and calling key 1is
provided with springs ¢’ and ¢*,which are nor-
mallyin contaet asshown. A guidemounted
on spring ¢ carries a handle g13 which is pro-
vided with a rubber head or wedge. When
this handle ¢ is depressed, springs g g are
lifted from springs g ¢g'?, respectively, with
which theyare normally, respectively, in con-
tact, as shown. When handle ¢ is moved
to the left, spring ¢ is closed upon the gen-
erator-contact and separated from spring ¢~
In order-that the telephone ¢” may be in cir-
cuit, plug p»p must be lifted from ifs socket,
and the handle g*°, which carries the Wedo'e
litted so as to allow spring ¢* to rest upon
spring ¢'*and spring ¢ to rest upon spring ¢*’.

Assuming that plug

of the plug through one of the cords to bind-
ing-post g, thence through springs ¢’ and ¢?
of the combined listening and ringing key,
thence to spring ¢*of the plug-socket switeh,
thence to spring ¢'? of said switeh, thence to
spring ¢* of the combined listening and ring-
ing key, thence to spring ¢, thence throuﬂ'h
the telephone and the converter ¢° to spring
q'°, thence to spring ¢', thence back to spring
of the plug- socket switch, thence to spring
¢' of the plug-socket switeh, thence to the
binding——post q'°, and thence to the tip of the
plug. |

When plug pis lifted, the portion of thecir-

cuit contalning the converter 2 1s opened at

the socket 0. When a plug is inserted into

any switch of line 72, as switeh [ or switch m,
the portion of the circuit containing the con-
verter will be open between the spring and
corresponding contact of the switeh atwhich
the connection is made. Thusthe undulatory
current is taken o

p 1s hifted from its
socket, we wﬂl trace thecircuitfrom thesleeve |

 from the line whenever
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it is being used. Therefore it may be deter-
mined whether any given line is in use by de-
termining the presence or absence of such cur-
rent. Thismaybedetermined inanysuitable
manner, but preferably by means of the un-
dulatory-current-indicating apparatus, con-
sisting of a rheotome and a telephone in a
circuit and means for closing said circuit to
the test-piece of the switch of the line to be
tested. Such an apparatus must be provided
at each of the multlple switchboards, and 1
have found the plug c_] with the rheotome q°
and the telephone ¢° connected In circuit
therewith, as shown, a convenient and satis-
factory undulatory-current-indicating device.

In order to test to determine whether the
line called foris connected orin use, 1t i1s only
necessary to apply the tip of plug ¢° to the
frame of a spring-jack of the line—as, for ex-
ample, the frame of spring-jack ¢ of line e—
and listen at the telephone ¢° connected, as
shown, in circuit therewith. The undulatory
current sent by the generator ¢° upon the line
e, while not audible to one listening at a tele-
phone connected directly in circult therewith,
will be heard and distinguished by one listen-
ing at telephone ¢° connected in circult with
a rheotome ¢°. The sound in the telephone
on account of the rheotome will vary in loud-
ness as the strength of the undulatory or pul-
satory current varies.

My invention admits of various modifica-
tions such as would readily suggest them-
selves to those skilled in theart. Any means
for opening the circuit of the coil of the con-
verter of a line when said line 1s connected
or in use may be employed without departing
from my Invention.

Having thus described my invention, 1
claim as new and desire to secure by Letters
Patent—

1. Thecombination with several telephone-
lines connected with multiple switchboards,
each being provided with an individual an-
nunciator, of a coil of a different converter
included in each line between the switch of
the line on the last board and its individual
annunciator, the different converters being
energized by pulsatory or undulatory cur-
rents sent through the circuit of their pri-
maries, and means for automatically opening
the portion of the circuit of the line which in-
cludes the converter when a connection 1s
made therewith at any of the switchboards.

2. Ametallic-circuit telephone-line includ-
ing a series of spring-jack switches distrib-
uted on different boards, and an individual
annunciator, in combination with a converter
with its secondary included in the circuit be-
tween the switech on the last board and the
individual annunciator; a pulsatory or un-
dulatory current generator being included in
the primary circuit of said converter where-
by pulsatory or undulatory current is in-
duced upon the line when the line is not in
use,substantially asand forthe purpose speci-
fied.
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5. T'he combination with a telephone-line | switching apparatus; whereby said portion of
provided with two branches or limbs, one | thecircuit containing said converterisopened
branch being connected through the spring | when the line is in use, substantially as and
and contact of each of a series of switchesdis- | for the purpose specified.
tributed on the different boardsand the other In testimony whereof I hereunto subscribe 15
branch being connected with the insulated my name this 13th day of June, A. D. 1888.

Iy

frames or test-pieces of said switches, of a CHARLES E. SCRIBNER.
converter included in said circuit between the Witnesses:
contact-point and insulated frame or test- GEORGE P. BARTON,

ro piece of the switch on the last board, and CHAS. C. WOODWORTH.
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