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UNITED STATES

PaTeENT OFFICE.

CHARLES H. RUDD, OF EVANSTON, ASSIGNOR TO THE WESTERN ELECTRIC
COMPANY, OF CHICAGO, ILLINOIS.

ELECTRICAL TESTING APPARATUS.

—

SPECIFICATION forming part of Letters Patent Mo. 504,751, dated September 12, 1893.
Application filed Jannary 14,1888, Serial No. 260,944, (No model) |

To all whom it may conceriv:

Be it known that I, CHARLES H. KUDD, a
citizen of the United States, residing at Kvans-
tcn, in the county of Cook and State of Illi-
nois, have invented a certain new and useful

Improvementin Electrie-Light-Testing Appa- -

ratus, (Case No. 1,) of which the following is
a full, elear, concise, and exact deseription, ref-
erence being had to the accompanying draw-
ings, forming apart of this specification.

My invention relates to apparatus for test-
ing to determine whether there is any ground
or leak upon an electric are light circuit.

Myinvention consists in a telephone on one

side of which is a condenser and on the other |

side a connecting device for closing the tele-
phone circuit to any portion of the electric
light cireuit. Thisconnecting device may be
a rod or pole to be held in the hand and
reached up to the lamp hooks, or a dial de-
vice may be used provided with normally
open branch connections to different sides of
the dynamo machine, so branched that the
telephone may be readily connected to either
branch at will. The inspector listening atthe
telephone and noting the ef
phone, is able to determine whether or not
there is any leak or ground throughout the
circuit. The tests are made while the lamps
are burning and the location of the leak or
oround is determined bylistening at the tele-
phone and noting the loudness of the sound
due to the currents drawn off from the cir-
cuit at pointsof different potential. Itis well
knownthatif aground is established between
two lamps, little or no current would be sent
through a branch connected to ground be-
tween the same lamps, but if a connection
were made to ground at some other point in
the circnit so that there should be interven-
ing lamps between the two ground connec-
tions, a strong current would be established
through the new ground connection. A con-
denser included in a ground branch, per-
mits the vibratory currents or waves 1o pass

through the telephone so as to cause sounds

in the telephone practically the same as if
the eircuit were direet to ground. Thisfunc-
tion of a condenser in a telephone circuit 1s

fect in the tele-
| pole is held in the hand and attached to the

of sound in the telephone as he makes con-
nection at different points of an electriclight
circuit, the direction or location of the leak
or ground, 1f any. 55

My invention involves not only the appa-
ratus, but the method of using the same to
determine the location of accidental leaks or
orounds upon electric light circuits.

The claims upon the apparatus I have in- 60
serted in a division of this case, Serial No.
289,088, filed October 25, 1838, for testing ap-
paratus for electric light circuits.

My invention is illustrated in the accom-
paunying drawings,in which— |

Figure 1 shows an electric lamp, electric
lamp circuit and my testing apparatus ap-
plied to one side of the lamp as in the act of
making a test. Fig. 2 is a diagram illustra-
tive of my dial device provided with termi- yc¢
nals connected with different sides of dynamo
alectric machines at an electric light station.
Fig. 3 is a sectional view of the dial uponline
x x of Fig. 2.

As shown in Fig. 1it will be seen that the 75
telephone is included in a circuit branched
through a condenser ¢ to the ground 6. The
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hook of thelamp. I1have made the ground con-
nection b in the form of a hook,so thatit may 8o
be conveniently thrown over a gas pipe for
making the ground connection readily. The
¢ircuit is connected through the pole to the
point ¢ so that when the point ¢ is touched

to the hook or other portion of the lamp cir- 83
cuit, the circuit will be closed through the pole

to the telephone and condenser to ground.
Any convenient form of apparatus may be
used.

As shown in Figs. 2 and 3, the dial d is pro- 9o
vided with terminals e f ¢ i, which terminals
are connected with different sides of the dy-
namo machines 1 and 2, as shown., The le-
ver ¢ corresponds, in function, to thepole. It
may be moved over anyone of the terminals g3
e f ¢ h and closed thereon as desired. This
dial is designed especially to be placed at an
electric light station. IHach separate lamp
circuit is provided with two terminals upon

| the dial, one terminal leading to one side of 162
the dynamo eleciric machine ormachines, and

well known. The experienced inspector will
l the other to the other side of the dynamo

50

soon learn by the difference in the loudness




electric machine or machines.

- be closed upon point e, no sound will be heard
~ in the telephone unless there be a leak or

eground at some point of the circuit, and if the

leak or ground should be between the dy-
‘namo and the first lamp, there would still be
no current sent through the telephone, or .
other current indicating apparatus, included |
~cirealt, which consists in Suceesswely con-

- 1n thecircuit with the condenser, Itherefore
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find 1t necessary to provide for testingon op- !
posite sides of the machine, and therefore
—after a test has been made upon the point e,

I move the lever 2 over to point f connected
with the opposite side of the machine. In
this manner a leak or ground will be surely

detected, if any exist at any point through- |
~cuits while the lamps are burning, which con-

out-the'circuit-.- The engineer orinspectorin
order to test a circuit, therefore, will prefer-
ably test first at the station connecting with
opposite sides of the generator. If the tele-

- phone or other cuarrent indicating apparatus

2'5.

- both sides, the inspector will go out along the {
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does not show appreciable current when con-

nection 18 made with either side, it will be
considered that theecireuitisperfect. If, how-
ever, current should be indicated when eon-.

nection 18 made with either side or with

line with apparatus similar to the apparatus
shown in Ifig. 1, and will touch the point ¢ of

his testing apparatus to the lamps on differ-

erent sides at different points along the route

~until hearrives at a point where no current is
‘Indicated when said point ¢ touches a hook
on onesideof a lamp. Thiswillindicate that |
the ground isupon that particular side of the

lamp which he is testing and between that
lamp and the next.
may be readily traced upon any electric light
circuit,

If the lever 2 |
shown, since the construction may be varied
1n various ways without depal ting from my
-invention. |

Having thus descnbed my invention, I |

Thus the ground or leak !

504,751

I do not 1limit myself to the construction

claim as new and desire to secure by Letters
Patent—-
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1. The method of testing an eleectric lamp

cuit at different points while the lamps are
burning, and listening at the telephone and

comparing the sounds produced in the tele-
| phone at the different points with respect to

loudness, substantially as desecribed. |
- 2, The method of testing electric light eir-

sists in successively closing different points
of the circuit to ground through a telephone
and condenser, and listening at the telephone
as the connections are made and comparing
the loudness of -sounds in the telephone to
determine the relative potentials of the cur-
rent at the different points.

3. The method of detecting grounds upon

an electric circuit supplied with a non-uni-
form current, which consists in applying sue--
cessively at various points along the line, an

-- neeting or tapping & telephone with said cir-

50
55

6o

indicating device adapted to be actuated by

a non-uniform current to give an indication,
sald indicationadapted to varyasthe strength
of the current varies, and noting the character

of the indication,substantially as described.

- In witness whereof I hereuntosubscribemy
name this11th day of January, A. D. 1888.
CHARLES H. RUDD.

Witnesses:
GEORGE P. BARTON
C. C. WOODWORTH.
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