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2 Claims. (C. 175-183) 
This invention relates to electrical insulation 

testing apparatus and more particularly to appa 
ratus for testing insulating jackets of cables, and 
has for its object the provision of new and im 
proved electrical insulation testing apparatus. 
One apparatus embodying the invention in 

cludes a source of alternating current and a trans 
former whose primary winding is connected to 
the source of current. High-sensitivity means 
associated with the transformer are operable by 
an increased flow of current through the trans 
former and means are provided which prevent 
the operation of the last-mentioned means from 
a surge of transient current occurring when the 
transformer is energized initially. 
A complete understanding of the invention may 

be obtained from the following detailed descrip 
tion of a specific embodiment thereof, when read 
in conjunction with the appended drawing, in 
which the single figure comprises a schematic view 
of a testing apparatus embodying the invention. 

Referring more particularly to the drawing, 
a power line to comprising conductors if and 2 
is connected to a source of 110 volt, 60 cycle alter 
nating current (not shown). The conductor 
has a manually operable switch 5 positioned 

contactor. 37. 
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therein and leads to an end of a primary winding 
6 of a step-up transformer f7. A transformer 

which has been found to be suitable is a close 
coupled, low-leakage, 60 cycle, 100 volt-ampere, 
transformer and requires a current of not more 
than 50 milliamperes at 110 volts to be mag 
netized. -- 
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Conductors f and 20 connect the other end 
of the primary winding 6 to one end of a coil 
2 of a current-responsive relay 22. A relay 35 

which has been found to be satisfactory is a sensi 
tive relay with a coil to operate the relay on 08 
milliamperes at 60 cycles. The other end of the 
coil 2i is connected to the conductor 2. When 
the switch is is closed, power is supplied to the 
primary winding 6 from the conductor and 
from the conductor 2, the coil 2 and the con 
ductors 20 and 9. A lamp 25 connected across 
the conductors f and 2 indicates when power is 
being supplied to the primary winding 6. A 
condenser 26 whose capacity is about 2 micro 
farads, is connected to the conductors ff, 9 
and 20 in parallel with the primary winding 6 
of the transformer . 
A test circuit 30 includes a secondary winding 

3 of the transformer, fl. One end of the sec 
ondary winding 3 f is grounded and the other end 
thereof is connected by a conductor 32 to one 
end of a resistance 35. The other end of the 
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resistance 35 is connected by a conductor 36 to a 
The contactor 37, may be in the 

form of a chain electrode similar to the contactor 
shown in Patent No. 1,952,582, issued March 27, 1934. 
The contactor 37 serves to contact the exterior 

portion of an insulating jacket 38, which serves 
to enclose a conductor 40. One end of the con 
ductor 40 is grounded by being connected to a 
Supply reel 42 which is grounded and the con 
ductor 40 and the jacket 38 are moved past the 
contactor 37 by a capstan 4. 
The current-responsive relay 22 includes a con 

tactor 45, which is forced into engagement with 
contacts 46 and 47 when the relay 22 is actuated. 
The contact 47 is connected by a conductor 49 
to the conductor 9. A conventional electric bell 
50 is connected by conductors 5 and 52 to the 
conductor f and the contact 46, respectively, 
and a lamp 55 is connected by conductors 56 and 
57 to the conductors 5 and 52, respectively, in 
parallel with the bell 50. When the contactor 
45 is in engagement with the contacts 46 and 4, 
the bell 50 is rung and the lamp 55 is lighted by 
a circuit including the conductors f , 5, 56, 57, 
52, the contact 46, the contactor 45, the contact 
47, the conductors 49 and 20, the coil 2 and the conductor 2. 
When power is supplied to the transformer by 

closing the switch 5, a transient magnetizing cur 
rent of high frequency may occur which is super 
posed on the fundamental magnetizing current of 
the transformer, the value of which will depend 
upon the residual magnetism of the transformer 
core and the point on the voltage wave at which 
the switch 5 is closed. The transient magnetizing 
current is characterized by one or more harmonics 
of which the second is in general predominating. . . 
Consequently, the condenser 26 is turned with 
the primary winding 6 to form a parallel reso 
nant circuit only when this transient high fre 
quency magnetizing current occurs. The reso 
nating circuit composed of the primary winding 
6 and the condenser 26 provides a sufficiently 

high impedance only to the flow of the transient 
high frequency magnetizing current from the 
source of power so that the current-responsive 
relay 22 is not operated thereby. Since only the 
transient high frequency magnetizing current is 
controlled by the resonant circuit during the con 
dition that may exist when power is first supplied 
to the transformer 7, the normal frequency cur 
rent which flows through the primary winding 6 
of the transformer and the relay 22 Caused by a 
fault in the insulating jacket 88 appearing at the 
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contactor 3, is not affected by the resonant cir 
cuit and the current-responsive relay will be 
operated by this fault current. 
The test circuit 30 is closed only when the 

contactor 37 encounters a fault in the jacket 
and at that time the high potential induced in 
the test circuit by the transformer causes a 
high current to flow through the fault to the 
conductor 40 and through that conductor to the 
grounded supply reel 42. 
In the operation of the above described appa 

ratus, one end of the conductor 40 is grounded by 
securing one end thereof to the grounded supply 
reel 42. The conductor 40 and the jacket 8 are 
then positioned with respect to the apparatus So 
that the contactor 37 engages the insulating jack 
et 38. The switch 5 is then closed to energize 
the primary winding 6 of the step-up trans 
former T, whereby a high potential alternating 
current is induced in the secondary winding 3, 
and the contactor 37 is maintained at a high po 
tential. The jacket 38 is drawn past the Con 
tactor 37 by the capstan 4t, and if no fault is 
present in the insulating jacket 38, current does 
not flow through the test circuit 30. 

However, when a portion of the insulating 
jacket 38 having a fault therein is drawn past the 
contactor 37, high potential applied to the con 
tactor 37 will cause current to flow through the 
fault to the grounded conductor 40. This cur 
rent will flow from ground through the Secondary 
winding 3, the conductor 32, the resistance 5, 
the conductor 36, the contactor 37, the fault (not 
shown) in the jacket 38, and the conductor 40 
to the grounded supply reel 42. The current flow 
ing through the testing circuit 30 causes a much 
increased current in the primary winding 6 of 
the transformer 7 in accordance with accepted 
transformer theory. This increased current flows 
through the coil 2 f, which draws the contactor 
45 into engagement with the contacts 46 and 47, 
whereby the bell 50 is rung and the lamp 55 is 
lighted to indicate the presence of the fault. The 
switch 5 then is opened to deenergize the bell 
50 and the lamp 55. The portion of the cable 
containing the fault then may be tagged and after 
reclosing the switch 5 the test of the cable con 
tinued to locate any additional faults. 
The above described apparatus serves to locate 

faults in insulating jackets of cables quickly and 
accurately and will not be operated falsely by 
a transient surge of high frequency current OC 
curring when the transformer is energized ind 
tially and when there is no fault in an insulating 
jacket being tested. The apparatus obviously 
may be used to locate faults in cables or in multi 
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conductor insulated conductors as well as to locate 
faults in a single-conductor insulated conductor. 
What is claimed is: 
i. An apparatus for electrically testing the in 

sulation of a conductor forming part of an electric 
cable, which comprises a testing circuit energiza 
ble to impress a high A. C. potential across the 
insulation and conductor of such a cable, a step 
up transformer for energizing the testing circuit 
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4. 
the windings of which are subject to transient 
magnetizing currents upon initial energization of 
the primary winding, means for connecting the 
primary winding of said transformer to a suitable 
A. C. power supply, a current-responsive relay 
connected in series with the primary winding of 
said transformer and responsive to an increased 
current flow in the primary winding such as may 
be caused by the occurrence of a breakdown in the 
insulation of the conductor being tested, means 
Operable by said current responsive relay to indi 
cate when such a breakdown occurs, and a Con 
denser connected in parallel with the primary 
winding of said transformer, said condenser be 
ing of such capacity that the parallel circuit which 
it forms with the primary winding is tuned to 
Such a frequency that it prevents the transient 
magnetizing current occurring upon the initial 
energization of the primary winding from Operat 
ing said current responsive relay. 

2. In combination with a step-up transformer 
having its secondary winding arranged to impress 
a high potential across the insulation and con 
ductor of a cable to be tested and its primary 
winding connected to an A. C. supply in series with 
a relay operable when an increased current flows 
in said primary winding such as an increased 
primary current due to a breakdown in the insu 
lation of the cable being tested, which transformer 
windings are subject to transient magnetizing 
currents upon initial energization of the primary 
winding, and means operable by said current relay 
for indicating when such a breakdown occurs, a 
condenser connected in parallel with the primary 
winding of the transformer and tuned therewith 
to form a parallel resonant circuit for a predomi 
nant harmonic of the transient magnetizing cur 
rent of the transformer, thereby preventing op 
eration of the current responsive relay by said 
transient magnetizing currents, said parallel res 
Onant circuit being ineffective to prevent opera 
tion of the current responsive relay with respect 
to said normal frequency increased current flow 
in the transformer windings. 
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