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To all whom it may concern s
Be 1t known that I, CHARLES E. SCRIBNER,
a citizen ol the United States, residing at Chi-

cago, in the county of Cook and State of I1li- |

nois, have invented 2 certain new and useful
Improvement in Test-Signal Circuits and Ap-
paratus for Multiple Switch-Boards, (Case130,)
of which the following is a full, clear, con-
cise, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

My invention relates to multiple switeh-
board systems of a telephone-exchange in
which different lines are each provided with
a different terminal on each of two or more
switch-boards. |

Lhe objeet of my invention is to provide a
test system for determining at the different
boards whether or not the lines are busy.

My invention is especially designed for use
in connection with telephone-lines which are
connected each with a switch on each of the
boards in two branches, one branch extend-
ing through the contacts of the switches and
an annunciatorto ground and the other branch
being connected permanently to the insulated
frames or test-pieces of the different switches
of the line. | o

In my application, No. 222,701, (Case 123,)
filed of even date herewith, T have described
the arrangement of the test-wires and their
connection to the insulated frames of the
switches and to the lines more in detail. |

Itis evident that my system herein deseribed
may be used, also, in connection with metallic
circuits in which the branch which includes
the annuneiator,instead of going to ground at
the central office, is carried back to ground at
the subscriber’s station.

When a connecting-plug is inserted in any
switch of a line, a eonnection is made from
the shank of said plug to the frame or test-
plece of the switch and thence directly to line
without passing through any contact-points.
The individual annuneiators are polarized, so
that when current of one polarity is sent
through an annunciator its centrally-pivoted
armature will be tilted in one direction and
closed upon a direct ground-contact, so that
the coils will be shunted out without throw-
ing down the shutter,

clirecuit.

sent in reversals will seb the armature of the
annunciator in vibration and so throw down
the shutter. At each board I provide a nor-
mally-open circuit including a battery and a
bell and a flexible cord and plug,which serves
as the normally-open terminal of this ground-
This plug I call the ¢ test-plug,”’
and 1t 18 desigued to be carried in the hand of
the operator. 'This test-plug, being closed to
the frame or test-piece of any switch, will send
current in one direetionthrough the polarized

annunciator, and thus the resistance of the po--

larized annunciator will be shunted out and a
direct ground - circuit formed from ground
through the test-battery, the bell, the test-
plug, and the frame or test-piece of the switch
to which it is applied,.and thence to the tele-
phone-line, and thence through the branch of
the line containing the contact-points of the
switches to the armature of the polarized an-
nunciator, and from said armature directly to
ground.

The coils of the eiectro-magnet of the bell
are of low resistance—say about one ohm.
Current, therefore, sent from the test-battery
through the bell and the resistance of the coils
of the polarized annunciator, which may be of
one hundred ohms, will not ring the bell; but
the armature of the annunciator shunting out
this resistance, the cireuit will be directly to
ground and the bell will ring.

If there be a break in the branch of theline
tested at one of the spring-jacks of the line,
the test-battery will find no cireuit to ground
at the central office, and hence the bell will
not ring. The resistance of the line to the
subscriber’s station and through the sub-
seriber’s bell is such that the test-battery will
not be sufficient to ring the bell over the cir-
cult thus formed.

My invention is illustrated in the accompa-
nying drawings, in which— |

Figure 1 is a diagram illustrative of my in-
vention. Ifig. 2 1s a detail view of an ordi-

nary terminal plug provided with a metallic
point and cord connected therewith.
Telephone-line « extends from the subsecrib-
er’s station to point b at the central office,and
from thence one branch, ¢, passes through the
switches d e on the different boards, and from
Current, however, | the switch on the last board through the po-
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larized annunciator f to ground. The other
branch of the line ¢ is permanently connected
with the frames of the switches d ¢ on the dif-
ferent boards. Linehis connected in the same
manner with its switches ¢ &, one on each of
the boards, and through its polarized annun-
ciator 7 to ground. The calling, connecting,
and clearing-out apparatus shown at the dif-
ferent boards form no part of my invention
herein, and I will not describe the same in de-
tail.

At the first board I have shown a normally-
open ground-circuit, m, in which 1s included a
bmttery, n, and a bell 0. The test-plag p,con-
nected with a flexibie cord, may be carried by
the operator, and by touching this test-plug
acainst the frame of any switeh the cireuit m
will be closed to the line connected with the
switch to which plug p 1s applied. Plug p 1s
shown touching the frame of switeh d. A cir-
culit is thus formed over circuit m from bat-
tery n, through bell o to plug p, the frame of
SWlteh d, zmd to line ¢ at b, and thence through
branch ¢, which includes the switches to the
individual polarized annuneciator /. The ar-
mature of annuneciator f will thereupon be
moved, as shown, so as to close upon the di-
rect ground-contact, thus removing the resist-
ance of the coils of the polarized annuneciator

3¢ J from the cirenit of bell o without throwing
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down the shutter q. The circuit of battery =
thus being closed directly to ground, bell o, al-
though of low resistance, will 1'ing, and this
ringing of the bell 1s a signal that the line is
not open at any switch in branch ¢. If, how-
ever, branch ¢ should be open when the test 1s
made, the battery n would find no circuit to
oround at the central office and the bell o
would not respond. I'he resistance of line ¢
toward the subscriber’s station is so great that
the bell could not be ruug by current sent in
that direction.

I provide similar testing apparatus at each
of the boards, and am thus able to determine
readily whether any line wanted 18 in use.

Having thus described myinvention, I ¢claim
as new and desire to secure by Letters Patent—

1. The combination, with a normally-open

ground-eircuit including a bell or signal de-

vice of low resistance, of a telephone-linepro-
vided with two branches, one branch connected
through the switches of the line on two or more
switch-boards and through a polarized annun-
ciator to ground, the other branch being con-
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nected to the insulated frames or test-pieces of 55
said switches, the armature of said polarized
annunciator,and aground contact-point, where-

by on closing said ground-circuit to the frame

or test-piece of 01]6 of the switches the coils of
the polarized annunciator will be shunted out 60
of circuit and the signal-instrument operated,
substantially as described.

2. Two or more multiple switech-boards, 1n
combination with telephone - lines connected
therewith, each switch consisting of a spring or 063
lever and its opposing contact-point and anin-
sulated frame or test-piece, each line being con-
nected in one branch through the spring and
contact-point of itsswiteh on each of the boards
and througha polarized individualannunciator 7o
to ground,the other branch being permanently
connected with the insulated frames or test-
pieces of the switches of the line, a shunt-cir-
cnit to ground being provided which may be
closed around the Lo,lls of each individual an- 75
nunciator by the operation of the armature
thereof, and at each of the boards a normally-
open ground branch containing battery and
- bell of low resistance, whereby any line at
either of the boards may be tested to deter- 8o
mine whether the line is in use. |

3. The combination, with two or more mul-
tiple switch-boards, of two or more lines con-
nceeted with the different multiple switeh-
boards, polarized annunciators, one polarized &y
annunelator in the eircuit of cach line, a con-
tact-point upon the armature of each annun-
ciator, a co-operating contact and wire, by
which the coils of the annunciator may be
shunted out of circuit when current of one po- go
larity traverses the coils, test-contacts, one
test-contact connected with each line on each
board, a test-battery, and an electro-magnetic
- test-signal 1neluded in eircuit with said test-
battery, and a contact-piece connecting with g3
the circuit of said test-battery, whereby, upon
applying the contact-piece to one of the test-
pieces, current from the test-battery may be
closed through the polarized annunciator and
its contact-points closed to operate sald elee- 100
tro-magnetic test-signal.

In witness whereof I hercunto subseribe my
name this 16th day of November, A. D. 1856.

CHARLES I, SCRIBNER.

Witnesses:
GEORGE I?. BARTON,
WM. W,[ GILLER.
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