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SUMMARY

The reealis of the investigation on melhods of detection A INeRED -
ment, of ionization in dislectricg may be sumrnarized as {ollows:

(1) The umption of tke existence of surges and oscillalions dus ko
tonization in dielectries has bech e nerimentally verifiod.

{2) 'These ozeilistions wore fadied and acilized in the Gdevelopment of
apparalug for deteciing wnd measuring Lhe relutive mrensity of lonization

(3)  Characierizgiic enrves wers ohiained which co-relate the applicd
rollage and the effective values ol oscitiztions doe Lo ioniwaiion. Those CuTYe
make mossibio the study of the effect of applied voifage on certain properiies
ai diglecirics and e pecially of cablas,

(4] The sxigstence of & time effect 1o connection wilh ihe infensitv of
neciliaiions dus Lo ionizatiogl and the applied voliage ha: boen sscerfained,

(8} L was found that the lme eifect is chavacieristic of the cuality
o A eanie o rogard Lo Lmpieprialion and o a propety which tonds to ship:
the voltage at whicly copiows fonizalivn sols in,

{(8)  TJomizatios in a cabie can be delecied by radio-onginecing methods,
wilizing the elecirie impulses which innizatioh wroducos,

(¥} A Jargo range of frequencies was used In desizring the apparatus.
Frequeney rangos as high asg 30,000 ke, und as low ss 100 %o wera tried a=nd
all gave similar 1esulfs.  Alse audiodreguencies of aboul 2 1o 5 ke, hawe
been ut:lized i o great number ol Invesligations on cablew

(8) The radiofrequency oscaliations  produced by fonization were
utilized in three dilleroni ways  The fipat method was i amplily the
magnituds of moedmlated radio-frequeney eurrenls and measure their effecti
values with thermoeloctric snd thermionie nglruments.  The second method
wag Lo apply intermediale dolsctor action, and o wieasure amplifed group
froguency.  The third methol was fo suppress the radio lreguencies b
reciification, and to select delimite ETOUp Iroguencies for moasurcinent,

(93 The ubilization of lower BYOUR tréguencies necessitatedl the use
of special bridge arrangemcents tor balaneing the charging eurrent. On the
ather hand 1he application of lugher freguencies roguived spocial provision
for gnacding against inferference from outside elochromagnetic fields

{16} The curves oblained with both types of apparvatus ave similar in
characler. They give (he relatioh belwsen ile voltage zphniied to the cable
aad e intensity of the som of the ozciliation: produced in 4 eable whepn
iomizating takes place.

(11) Doih types of Furgc-measuring apparatng indicate Lhe ox istenve of
tubblsg and sirpockels in a cable, i provision i wade to provent discharges
taking place in transformers, condensers, and other paris of fhe circitity
conliected with the cable. They may thus be used as im'm-egna.iion.-I,estir-.g
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(12) An appiication was marde of the radicfreguency method to the
testing of samples of paper moving betweon yotating nickel efectrodes in air.
Characteristic curves were obtained showing thal the vollage al which
corona discharge sels in, and the relative cffective values of ocgcillations pro-
duced, are indicative of the character of the surface and tevture of the papet.

(1%) Methods have been devised for loecaling sources of jonizatien in
cables. The underlying principles were verified by a number of experiments.
Their applicability for testing ol cables, however, was found to he limited
10 special caped.

Conelusions- The [ollowing conclusions may he drawn from these
resulis: !

(1) 1n the oscillations associated with ionization in the T of dis-
charges in dieleclrics, cepecially in cables gubjected to high alternating
putentials, a clue has heen disenvered which makes pussible the deteclion
of early stages of deterioration.

(2} The various methods developed for measuring these oscillations
have laid the foundation for the study of compogite dielociries trom a nNew
poing of view, panlely, that of correlaling the processes which take place in
Aicleciriog  with the [reguencies,  8m plitudes, and wave form of  those
ogeillations.

{2 Willl the embodimen. of thege metheds into apparatus new itools
have been added to the equipment of rogearch and testing taboratories. These
appucatug may serve io control the processes ol manntacturing condensers
and cables, to safoguard fheir operation, and Lo wasist in systomalic work
towards improvements.
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