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To all whom it may concern:

Be it known that I, RICHARD VARLEY Jr.,
a citizen of the Umted States, residing at En—

insulated covering with a fluid-conductor,
such as water, befme charging the circuit.
My invention therefme, more specifically

glewood, in the county of Berﬂ'en and State | considered, consists in charging a circuit one

of New Jersey, have mvented certain new
~and useful Imp1 ovementsin Methods of Test-

ing Insulated Wires; and I do hereby declare
the following to be a full, clear, and exact de-
seription of the mventlon sueh as will enable
othersskilled in the art to which it appertains

- to make and use the same.
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Thisinvention relatesto a method of testmn*
insulated wires, and has for its object a 1ap1d
location of mmute faults in insulation.

In covering electric conductors with insu-
lating material itfrequently happens that par-
tlcles of dust or other foreign matter lodge
upon the insulating material ¢ or otherwise be-
come 1Incorporated within it, orthat the insu-
lating material contains ﬁne cracks orirregu-
1&r1t1es in thickness which lower its 1n5111at-
ing power. A very large percentage of wires
after being coated with insulating material
contaln suchfaults. Itisagreat desideratum
to be able to locate them expeditiously and
efficiently. Various modes of testing have

 heretofore been resorted to; but many of them
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require too much time for use where & large
number of c¢oils of wire must be tested. I
have discovered that if an insulated wire be

connected to one terminal of an electric cir-:

cult the other terminal of which is placed in
close relation to the insulating covering
throughout its length, and the circuit be
charged with a current of high potential, a

flash will be exhibited at such pomt or points

~of the conductor as are within the range of

10

disruptive discharge. My method of testm

which I call a “flash test,” is based upon this
discovery.

My invention therefore consists in charg-

- ing a circuit-one terminal of which is con-
| nected with the wireto be tested and the other
~terminal of whichis placed in close relation

- sulation exists.

50 relation to create the ﬂash 18 to surround the i covering 1s insufficient to resist such a charge,. 100

to the insulating covering with a current of

sufficient electro-motive forece to produce a
flash at the point or points where faulty In-
The best mode of bringing
the terminals of the circuit into the proper

| COVGIID“‘

| terminal of whichis conneeted mth the 1nsu-

lated wire and the other terminal of which 1s

connected with a fluid-conductor surrounding.

the insulating covering with a current of suf

ficient eleetro motive foree to producea flash .
I find that better re- ¢

at points of weakness.
sults are produced when the circuit ischarged

with an alternating or reversed current than
with a current of continuous direction.

55

My invention further involves other fea-

tures which will hereinafter be deﬁmtely in-
dicated in the claims.

- In the accompanying dmwmﬂ's, which illas-

trate an organization of apparatus by which
my method may be carried into effect, F'igure
1 is a diagrammatic illustration. Flﬂ‘ 2 is a

sectional view-of the tank, showing a 0011 in

position. IKig, 3 1s a dlagra,m_matm view of
the cut-out. | _

Dy represents a dynamo-electric generator

or other source of electric energy; in the cir-
cuit of which is mterposed a seriesof coilsof

insulated wire C C C, which are td be tested.

As illustrated in the drawings, a source of

direct current is used and a current-reverser .

C R is introduced to produce periodical re-
versals of current. One terminal of the ecir-
cuit is connected to a binding-post B and the
other terminal is electrically connected with
a body of water contained within the tank T.
One or both terminals of the coils of wire C
C C are inserted between twometallic bars E

E, supported in posts on the wooden beam F,

Supported on the tank,the bars being electri-
cally connected with post B, or the connec-
tions may be made.in any other manner.

Thus the circuit between the wire forming

the coils and the water is incomplete unless
leakage should exist through the insulating

a (,uuent of from f{ifteen hundred to two
thousand volts and the current - reverser
caused to operate, a flash will be seen in the
water at that point or points of any of the
coils immersed therein where the insulating
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If now the clrcmt be charged Wlth :

95+ ..




~ment I prefer, however, is a circuit-breaker,

20

such a flash being probably due to a disrupt-
ive discharge from the wire to the water.

T'he cmrent—revel ser is preferably caused to

operate at a speed of about sIXty reversals
per minute. If after such flash is developed

thecurrentbe continued, the insulation would

rapldly be destroyed, and in order to prevent
such a result I Interpose in the circuit, as in-

‘dicated at C O in the drawings, any smtable
(o3

form of electro-magnetic or othel cut-out de-
vicethrowninto operatmn by the ecurrent pass-

ing through the circuit when the arc or flash
18 develcoped

occurs may be used as a cut-out. The instru-

controlled by the relay described in my ap-

pélcatlon Serial No. 380,968, filed I‘ebruary 10,
1891

- The 0per&t10n of the cut-out will be undel-

- stood on reference to 1+1ﬂ 3 of the drawings,
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- until the laﬂ'wmﬂ' contact b is broughtinto en-

45

where R is the relay in the testmn'-elrcult,

which eircuit is normally held closed by an

armature a. The armature of the relay has

a pivoted contact-arm b, which lags, by reason

of its inertia, when the armature is attracted,

“and does not therefore close the loeal elremt

unless the ¢urrent through the relay has a
definite duration. By reason of this lag gging

the local circuit will not be closed undex the |

charge and discharge of the reverse currents

in the testin 0‘—011011113 if thie insulation be per-
fect, md.bmu(,h as no current will flow, and |

the 0111y effect produced in the circuit will be
a static charge.

adjusted,and therefore some provision is nee-

essary to prevent the operation of the relay

under thestaticeffect. The lagging armature

described accomplishes this result, inasmuch
as the brief effect dué to the static charﬂ‘e does

not last long enough to hold up the ar matule

gagement Wlth 1ts co-operating eontaet How-

ever, 1f a leak should oceur through the water

in the testing-tank by reason of insufficient

- insulation a current will flow and will actuate

50

55

the relay, close the local circuit,and thus lift
the armature o away from contaet & Y, open-

ing the testing-circuit. 1t will thus be seen

that the lag,,mg contact renders the cut-out

apparatus inactive except when a deficiency

in insulation in the wire being tested exists,

A weight on the armaturea is &dJusted sothat

it n011nally holds the testing-circuit closed.

6o

ods.

“When the armature is tllted the weight is

thrown past the center and holds the c1rcmt

open, thus acting as a cut-out.
The coil or coils which show a flash are re-
moved from the tank and the operation is re- |

Sach coils

peated with the remaining coils.
as do not exhibit a flash ars subjected to other
tests to locate bare spots or other points of

extremely lowinsulating powerby other meth-
The coils respondmg to the ﬂash test, !

The static charge will be suf-
ficient to affeet an ordinary 1*elay if deheately |

| the charging-cireunit.
Any suitable device which will automati-
cally open the testing-civrcuit when the flash |

|
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which form a very large proportion of the
number of coils tested, are then subjected to

a similar mode of testmg_;, in which-a mechani-

cal switch manipulated by the operatoris used
to cut.on or off the testing-current. While
conducting this operation the operator ma-

‘nipulates the coils and by separating the con-

volutionslocates the particularspot in the coil
at which the flash occurs, which he marks in

any sultable manner, so that the fault may be

repairéd. As indicated in the drawings, the
soveral coils are in multiple-are relation- to
The.‘y might also be ar-
ranged in series.

reverser a pure alternating current of slow
alternations might be employed
Having thus descnbed my invention, whatI

claim as new, and desire to secure by Letters

Pa,tent 1§~

1. The method of testing an ingulated wire,

which ¢onsists in connectmﬂ' the wire to one

In lieu of the direct current and current--
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terminal of an electric elrcult b11nﬂ*1nn' the

other terminal into close relatlon to the in-

| sulating-covering throughout its length, so as
| to be equldlstant from all parts thereo“f and

charging the circuit with a c¢urrent of hlﬂ*h
potential, whereby a flash will be caused
where the 11:15111&1;1011 1S below a deﬁmte stand-
ard.

2. The method of testing an 1nsulated wire,

90
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which consists in smroundmﬂ* the msula,tmn'- |

covering with water orother llqu id-cond uctor

connectmﬂ* the wire and water with the ter 1111-'

nals of - an electric eircuit, and charging the
circuit with a eurrent of a potential to ereate
a disr uptwe discharge through the msulatmn
when it is below a deﬁmte standard

3. The method of testing an insulated wire,
which consists in sur roundmo* the insulating-
covering with a ﬂu1d-conduet01 conneécting
the wire and such fluid- eonductor with the
terminals of an electric eircuit, and charging

‘the circuit with an alternating or reverse cur-

rent of sufficiently high potentml to create a
dlsruptwe discharge through the insulation

when it is below a definite Sta,nda,rd

4. The method of testing an insulated wire,
which ‘consists in surrounding the 1nsu1a,t1nﬂ'-
covering with a ﬂmd-eo‘nductor connectmo'

| the wire and such ﬂ111d-conduct0r with the |
terminals of an electrie circuit earrying an
alternating or reverse current,and interrupt-

ing the cuirent when a flash is developed atb

a pomt of defective insulation.

5. The method of testing an insulated wire,
which consists in connectlnw a 'wire with one

terminal of an electric 011'01111: connectmﬂ' a

fluid-conductor sary oundmﬂ' a 00‘11 of the wire

* Wlth the other terminal of the eireuit, eharg-

ing such circuit with a hi gh -potential current

[-O0
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and perlodledlly reversing the direetion of |

charge in the insulated ere duaring the test.

6. The method of testing an msula,ted wire,
which ‘consists in connectmﬂ* a wire with one
terminal of an electric c1rcu1t connecting a

[30
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fluid - conductor surrounding the insulating-

' covering with the other terminal of the cir-

cuift, ehargmﬂ' such cireuit with a high-po-

tential current, periodically reversing the di-

rection of eh&rﬂ*e in the insulated wire during

the test, and opening the circuit when a flash
thl_OlID‘h the insulation oceurs.

Tn testimony whereof I affix my swneture in
presence ef two witnesses.

RIOHARD VARLEY J R.

Witnesses: |
ROBT. H. READ,
E. C. GRIGG,
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