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1

This invention relates to electrical insulation
testing apparatus, and more particularly to ap-
paratus for determining the presence of faults in
insulating covers of insulated conductors, and
has for its object the provision of new and im-
proved electrical insulation testing apparatus.

One apparatus embodying the invention in-
cludes g source of alternating current potential,
means energizable by the potential, means. op-
erable to control the energization of the ener-
gizable means, means actuated by a surge of cur-
rent through the energizable means, and means
for preventing the operation of the Ilasi-
mentioned means by a surge of current im-
mediately after the switch is closed,

A complete understanding of the invention
may be obtained from the following detailed de-
seription of g specific embodiment therecf, when

read in conjunction with the appended drawing, .

in which the single fgure is a schematic view of
one embodiment of the invention,

Referring more specifically to the drawing, a
conductor {6 of a power line !, which is con-
neected to g source of sliernating current poten-
tial (not shown), is connected to a contact 12
of s current-responsive latch-in relay 8. The
second conductor 16 of the power line {1 is con-
nected to one end of g primary winding {7 of a
transformer #8. The conductors 1§ and {6 have
5 manually operable, normally open, single throw
switch 20 provided thersin.

A condusior 21 serves to connect & coil 22 of the
relay {5 with the primary winding 17 and a eon-
ductor 20 conuects the other end of the coii 22
to 2 conducior 28, The conducior 25 is connecied
0 & contact 27 of the relay {5 and to 2 syn-
chronous electric motor 26. The motor 28 is also
connected $o the conducter 16 by g conductor &8,

A shaft 31 connected to the armsture (not
shown) of the motor 28 has s cam 32 secured
thereon and is biased in o countercleckwise direc-
tion, as viewed in the drawing, by a torsion spring
33 to urge a shoulder 84 formed on the cam 32
against a stop 36. The cam 32 has a dwell 36
and a lobe 37 formed on the periphery thereof.
A hutton 39 of a contactor 40 bears against the
dwell 38 of the cam 32 when the cam is in the
position shown in the drawing, which is the start-
ing position. -

‘When the contactor 40 is in the starting posi-
tion, it is in engagement with a pair of contacts
41 and 42, The contact &1 is connected by a con-
ductor 45 to the conductor 26 and the contact 42
is connected by a conductor 46 to the conductor

21, When the motor 28 is energized, it serves to
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turn the shaft 31 and the cam 32 slowly and at a
uniform rate in s clockwise direction, as viewed
in the drawing, against the action of the spring
33, and when the lobe 37 is forced into engage-
ment with the button 39, the contactor 40 is
forced out of engagement with the contacts 41
and 42,

The relay (5 includes an armature 50 having
contactors 51 and §2 secured to the respective
ends thereof. When the armature 58 is in the -
pesition shown in the drawing, the contactor 5
is in engagement with the contacts 12 ang 21.
When a current of large magnitude Hows
through the coil 22, the armsture 58 is forced
upwardly, whereby the contactor 52 engages con-
tacts 58 and 66 positioned adjacent thereto. The
contact 55 is connected by a conductor 87 to the
conductor i§ end the contactor 56 is connected
by & conductor 58 to the conductor € with an in-
dieating lamp 89 in series therewith, Thus, if the
contactor §2 is In engagement with the contacts
585 and 56 when the swiich 20 is closed, the lamp
£8 will be connected to the conductor {8 by the
conductor 58, and fo the conductor 18 through
the conductor 58, the contact 56, the contactor
52, the contaci 55 and the conductor 57, whereby
the lamp B2 will be lighied to indicate that a
surge of current is flowing through the coil 22.

A testing circuit 59 Is provided to test the In-
suletion on the individusl conductors of 2 cable
§3. The cable 83 includes i
guctors 668—E88 having Insul
formcd thereover. * A metaill
rounds the insulading covers
ting and westherprooh
e sheath 68,

Tha cireuit 50 inciudes

fad
&

ary winding
end of which one

7, BECOr
89 of the transformer (3, {0 ons
of the conduciors 86—386 of the cable 85 o be

tested Is connected By 2 conducior 86, The
sheath 88 is connected by o conductor 19 to the
upper end of the secondary winding §1, as viewed
in the drawing, and thz conductors 6658 {hat
are not being tested are connected by conductors
11—1i to the conductor 70,

In the operation of the above described ap-
paratus to determine the presence of a fault in
the insulating cover 67 on one of the conductors
66—66, the elements of the cable 63 are con-
nected to the conductors 64, 70 and TI—T1 as
described hereinabove, The switch 28 is then
closed to supply current to the primary winding
{1 of the transformer 18. At this time the con-
tactor 40 is in engagement with the contacts 41
and 42 and any initial surge of magnetizing cur-
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rent flowing to the conductors 21 and 26 from the
conductor 16 and the primary winding 47, and
from the conductor 10, the contact 12, the con-
tactor 8! and the contact 21, respectively, will be
shunted by the conductor 45, the contact 41, the
~contactor 40, the contact 42 and the conductor
46. This shunts enough current from the coil 22
of the relay 15 to prevent the relay from operat-
ing. Thus, the relay {5 will not be actuated to
cause the lamp 59 to be lighted by the initial
surge of magnetizing current caused by closing
switch 20.
As soon &s the switch 20 is closed, current flows
to the motor 28 from the conductors 26 and 36
- to energize the motor, whereby the cam 32 is
rotated at an even speed in a clockwise direction,
as viewed in the drawing. The motor 28 is so
timed that a few seconds after the switch 20 has
been closed, the lobe 37 of the cam &2 is forced
into engagement with the button 38 of the con-
tactor 40, whereby the contactor 408 is moved out
of engagement with the contacts 4! and 42. By
this time the initial surge of magnetizing current
caused by the closing of the switch 26 has sub-
sided and, if there are no defects in the cover
67 being tested, the no-load current of the trans-
former which flows through the coil 22 from the
conductors 2¢ and 26 is nof sufficient to actuate
the relay (8.

This current which fiows through the circuit
including the primary winding {7 at this time is
small if the eonductor heing tested is completely
Insulated from the sheath 68 and the other con-
ductors, since no current fiows in the testing cir-
cuit §6. However, if a conductive fault is present
in the insulating cover §7, a current induced in
the secondary winding §{ of the transformer (8
by the energization of the primary winding {7
will flow through the fault to the insulating cover
87 from that one of the conductors 86—86 being
tested to the metallic sheath 68 or to the conduc-
tors 66—86 that are not being tested.

The presence of such & fauit in the insulating
cover 87 being tested will thus cause a flow of
current through the secondery winding 6{ of the
transformer {8, which flow of current will be
reflected as a magnified flow of current through
the circuit including the primary winding (7 of
the transformer 8. The magnified flow of cur-
rent will flow through the coil 22 of the relay 15
and, since the current then flowing is sufficient
to actuate the relay, the coil 22 will force the
armature 86 upwardly and will bring the con-
tactor 52 into engagement with the contacts 55
and 85, whereby the light 5§39 will be illuminated
to indicate that a fault is present in the insulat-
ing cover 67 being tested.

The switch 2@ is then opened, whereupon the
elements of the apparatus return to the positions
shown in the drawing. The cable 63 is removed
from the testing circuit 68, and the faulty con-
ductor then is tagged to indicate that a fault is
present in the cover 67 thereof. One of the
insulating covers 87—87 of the same or of another
cable then may be tested by connecting another
one of the conductors 86—66 thereof in the testing
circuit in the manner described.

The above described apparatus serves to deter-
mine quickly and accurately the presence of
faults in insulating covers of conductors and pre-
vents any false indications of such faults by ini-
tial surges of magnetizing current from the power
line IH.

If it is desired to test for faults in insulating
covers of a conductor having ne metallic sheath
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similar to the sheath €8, such a conductor may
be ingerted in a grounded tank of water or other
suitable conductive medium with the ends of the
conductor out of contact with the water. The
conductor 84 is connected to one end of the con-

-ductor to be tested and the conductor 70 is

grounded. The apparatus then is operated in a
manner similar to that described hereinabove.
By immersing all of the conductor except the
ends thereof in water, the presence of voids or
cuts in an insulating cover formed thereon may
be determined as well as the presence of con-
ducting feults.

What is claimed is: ‘

1. An apparatus for testing the insulation on
an insulated conductor forming part of an elec-
tric cable, which comprises a transformer having
an Insulated conductor to be tested connected in
the secondary circuit thereof, means for ener-
gizing the primeary side of said transformer to
impress & high potential across its secondary side
and across the Insulation of s conductor con-
nected thereto to break down any faults in the
insulation of said conductor, manually operable
means for controlling the energization of the
transformer, current responsive means connected
in series with the primary side of the transformer
to automatically deenergize said transformer
when an increased current flows therein due to a
breakdown in the insulation of the conductor
connected thereto, and means including a timing
device energized simultaneously with the trans-
former for shunting the current responsive
means for a predetermined period of time thereby
preventing the operation of the current respon-
sive means by transient magnetizing inrush cur-
rents occurring upon the energization of the
transformer.

2. An apparatus for electrically testing an in-
sulated conductor, which comprises a transformer
energizable to impress a high potential across an
insulated conductor connected in the secondary
clrcuit thereof, means for energizing the trans-
former, said trensformer being subject to tran-

0 sient magnetizing inrush currents when ener-

gized, manually operable means for controlling
the energization of the transformer, means con-
nected to be responsive to the current flowing
through the primary side of said transformer for
deenergizing the transformer when g high cur-
rent flows in the secondary side of the transform-
er due to faulty insulation in o conductor con-
nected in the secondary circuit, means for indi-
cating the operation of said current responsive
means, and means including o timing device
energized simultaneously with the transformer for
shunting the current responsive means for a pre-
determined period of time after said transformer

. is energized to prevent the transient magnetizing
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inrush currents of said transformer from operat-
ing the current responsive means, whereby false
interruption of the testing circuit by such tran-
sient inrush currents is prevented.

3. An elecirical testing apparatus which com-
prises & transformer energizable to impress a
high testing potential across an insulated con-
ductor connected in the secondary circuit thereof,
said transformer being subject to transient mag-
netizing inrush currents when energized, man-
ually operable means for controlling the ener-
gization of the transformer, a current responsive
relay for automatically deenergizing said trans-
former upon an increased current flow in the pri-
mary circuit of said transformer due to a “reak-
down in the insulation of the conductor con-
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. 8 .
nected in the secondary circuit, sald current re-
sponsive relay belng unresponsive to the normal
magnetizing current of the transformer, means
for indicating when said current responsive relay
is operated, and means including a timing device
connected to be energized upon the energization
of said fransformer by said manually operable
means for rendering said current responsive relay
inoperative for a predetermined period of time
to permit the subsidence of the transient mag-
netizing inrush currents, whereby energization of
said current responsive relay by the transient
magnetizing inrush currents is prevented.

CLAY E. LEWIS.
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