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A BALANCED BRIDGE FOTR TESTING TNSULATIO
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in the counise of an investiparion of the methods of testing high voliage
cables apparatus for ditectly detecting the prescnce of inpization, discharges
in ihe gaseous voids in the eable inzulation under potential styeps Were
evolved. The appavaius and method ig readily adaptable To the testing of
various types of dielectrics. To mmake the minute digcharge deteclable the
go-cycle cable charging current wag bulanced out with a zpecial capacitance
hridge. This bridge is compased of the cable under tesi, a discharge lree
zaro logs alr eondenser and w0 rogistance and inductance ratio urms  Vari-
abie resistance and inductance is placed in each ratio arm.  The junction
beryoon Lhe ratic arns wWas grounded, and the opposite junctinm (helween
cable and condenser) was connected Lo one high voliage testing transformer
sncondary winding terminal. The other Lerminal of this winding was
grounded., This bridge is adjusted-for an amplitude bhalance of the a0-cyele
churging current of the insulation sample and air condenser. Phuge balance
necd not be obtained. When the bridge is Lhws balanced the presence of ile
ionizarion discharges in the cable or other insulation gample can be detected
by the characieristic sound in a telephone yoceiver connected to Lhe outpat
diagmonalg of the hridge through the meailium of 2 bridge outpui transformer
and a4 2uitable vacuum tube amplifier. A preliminary amplifier followed by
an, effective inductively coupled flier is provided betwoen the bridge output
{ranstormer und Lhe final amplifier, to suppress the unbalancad 60-cycle
residue wnd its harmonics, This malkes the ionizatinon Jizcharge move readily
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detecisble, and with an output meter connected Lo Che zecond or final high
gain amplifier the compavative intengity of the discharges may he deternvined.

A known 5,000cycle voltage in ased to calibrate tle entire apparatus.
The conplad filter is designed to pass a hand of frequencies of from 4,000
to 10 cycles. The conglomerate discharge Prequencics lie within this
band. When uging a propevly cesigned coupled ofrouit filter system bolween
stages ol the amplifter, the dischargo Dee air condenger may often be dis-
pensed  with, sc that the amplificr uwgnifies Lhe deni=alion 2 Charges,
Hsturbunces caused by the ionization dischinrges ave produced in the variable
Imdoclanee in eirenit with the cable, and Lhese pass lvough the filter oo
bo amiplified.  When the apparatis Is used in this maumer i is found ihat
there i a0 optisnum, adjuu:rmr‘m o the variable inductanes in civenit wilk
ihe cable lor the greatest deflection of the outpul merer. Thus compieia
or partial resonance ettc(r aof the civenit to the norwlomu‘ue dizcharge mrong
frequencies of 4,000 to 10,000 eyeies is indicaled. The apparatng deserihed
may he uzed 10 fest the vaviation of fonizalion digchurgs inlensity in a
vable with variations of eable voltuse, time, cable temperatuve, ere. Peculiar
behavior of the ionisation discharges hag been noted whon suell tegls are
made. (08} filled eabie was fonnd to boe free from discharges, and the nppa-
ails showed discharges to extst whon o small awoonnt of ajr was punped
inlo the nil filled cable throueh a hole in its shealh, T liag owtpvl metfer iz
replaced by g teleplone roceiver tho presence of the discharme 15 recognized
by wocracking or [rying noige. I ease of v ¥ ominule discharges a fine
sizzle or hissing sound is obfsincd.  The sound (hnac.uimcs of various
lrinds of discharzes make an interesting study.  The sppnraius may be naed
tir Celect and mewsure the inntsution discharges i1 ofher types of insuladio,
and ii may be used Lo deteor the preosence of corons di lharges at voliages
considerably below Usse reguired tn produee yvisille roromna,
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