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DIRECTIONS FOR TRST NO._ 14-08-41

SUBJRCT:__Dieleatric Btrength of Liquid Aroecler
NETHODS

Thie method applies %0 mineral oils and o1l substitutes used
for insulating purposss. . A ,

aratus
Capacitance Bridge ~ General Radio Co., 'rypo T18~-AM
Cethods Ray NHull Detector . ®  Type 7074
Osoillator . * &  Type 806—A
Constant Teaperaturs Oven Ceaco~DeXhotinsky §85050
Variable Air Condenser General Rsdio Go., Type 3347
1500 ee. Pyrex Boaker
frocedure -

Electrode erd beaksr must be oleaned as directed under "Clean—
ing Apparatus for Dielestric Constant®, and ke a$ 100G,

Beat Aroclor i{n the ocam t» 106¢0, Pour over eleotrode until
plates and ceramic insulation is covered. Conmeet leads. Stir with
thermomoter outside even until tenperature reeches 101°; place in
Oven which has been carefully adjusted %o 100°C. At the time sem—~
ple is placed in ovea {ts tewperature should 2ot dave fallen below

Conneot leads $0 capacitansce Mridge, observing that the lead
from insulated side of sondenser goes to insulated terminel om bridge.
Balance bridge earefully ascording to0 éirection under "Dalancing
Capacitanse Bridze". Until Aroelor and ovem temperatures have be—
ocome identical the dridge dalanse will eonstantly shift. After
oven temperature reaches 100+0., maintain dridge balance until no
pronounced shift is evidens. Redord reading of cupacitance scale
multiplied by multiplier setting.

tant Capecitsnes im Aroelor at 100e<g.
Dielestrie Gons * Capacitance {n air at 100°0.
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Capacitance Bri
Condensed proooau'o Operator s read operating instruec—

tion for Rull Deheto: for somplets details.
1. Conneot to power supply leads to oseillator snd mull detec—
$or. Ground the oseillator,
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2, Turn on oscillator by pushing S000 ohm, 10 multiplier, 100
éycle frequemsy Yttons. Adjust harmomie ocomtrol until oseillation
bagins a8 shown by elosing of sestor im cathode ray tude.

S, Oa null &eteotor tura brilliance Imod to extreme left, the
foous knoh to extrems rigit, gain ecntrol t0 extrene left, sweep
amplitude at mid-scale poaltlom. the sweep frequenasy uitch on line
81ds.

4. Turn o8 power mnh. umm pilot light,
§. Wait f£ifteen seconds, turn drilliance knod to sxtreme right.
8. Adjuet foeus and d4lliance knods until adbarp fins line.

7. Conneet externsl terminals oa detector to output terminals
on esoillater. Switaeh swesp fregusnoy %0 external side.

8. Connest Setoctor terminmals of bru?n to input tarainals of
detector, taking care that the dlack wire und wire) of the lsad
goes to grounded serminal oun both ends of lud.

$. Set gain oontrol at mié-scale and selectivity to extreme left.
Turn sweep amplitude to extreme lsft, odtaiming vertiocsl line. With
gain control meke this abdous 1/4" long.

10. Witk turaisg control mod cdtain the maximum length of $his
1line, keeping 1t always under 1/4 inch with gain knod,

11, Bet swesp anplitude %0 extrsme left.

" 12. Set gain ooatrol to give vertisal straight line of adout 3/8
inch.

13. Balanee bridge by adjusting power factor and eapacitance
dials until only a 4ot rexmains on the sereen when the gain eontrol
is ut sxtremes right.

14. Set sweep emplitude deyond mid~poins, and slightly displace
the power—factor d4ial to abtain a tilted elipse.

15. Adjust phase coutrol wmtil Ahis ollipse eloses into a straight
line i{nelined to the horisontal.

18. Jring power—factor 4isl %ack $0 dalanae position, which should
restore the horizomtal straight line. Displace this control the same
amoust in the opposits direction. This should again tilt the straight
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line ®at in the opposite direction. Adjust phase control umtil there
is no tendensy for this line t0 open up when it is uung 30 degrees
from horizontal in both direations.

_ 17. Throughout these adjustments $he other bridge control (the
sapacitance 4ial) must de im daluance position. If the ellfpss grald-
vally opens when the lins is horizontal it may de brought back to

the line again by making slight ohenges in this control. ' If comfusiom
results, balance both controls again as im (13) and repeat the sue—
¢seding adjustisnts.

Thias i3 the posluon of Bri1dge balance: An alteration of the
power—fagtor eontrol will $ilt tke line which dous not opsn apprecia—
Ble thru an angle of 30¢ to the horizontal both ways; an alteratiom
of the capacisance d{=l opsns the ellipse but does not change the
fnelimtion of the mxjor axis,

h Tha spparatus may be left i{n $his dalancod condition, turned eff
‘i by switohing eff f£irst the brilliance knob of the detector, then the
! power switch, then turaing off ths oecillator.

For successive messuraments the eontrols are mot ehanged, the
| apparatus left in adjustment. Then the following steps dafins the
L procedures : '

1. conioct all leads n pfefxouulj directed including that from
nullde.octor to bridgs.

! 8. Tura on oscillater Yy pushing 100 cycl.o troqumcr mtton.

3. Turn ona null detector, wait 15 seconds then turn on osthode
ray tudbe. Tura sweep amplitude $0 extreme left and adjust brilliance
to odtain & fine vertical lime onm screem.

.- 7 4. Bring this lins to a dot by adjusting the two bridge comtrols.
Initial adjustaent is facilitated by having "Gein”™ control to left.
~ ¥hea finm} adjmm 18 obdtained tiis nod must be at extrsne right.

5. This 0% remaining unchanged shows oondition of hridge balanes.

Cleaning % sus for Disleotrie Constant

The smdenser is remove Aroclor while still hot by suspend—
ing 1% fron the plate attached to the frame and allowed to drain. Never
handle condenser by the insulated terminal. After allowing to eool
somewhct a 50-60 mixture of benzene—carbon tetrachloride is poured over
oondsnser into the boeker used in the test. After dreining it is washed
in & mixture of equal partis benzene—tetrschloride. It is then wuslhed
Puooessively in three different mixtures of benZene—tetrachlorde, drein—
ing thoroughly dstween washes. Finally the electrode is phood on ¢lean
paper and drought to 100° in coastant temperature oven.
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Tte beaker is rinsad with the sleaning mixture originally poured
over the condenser, then weshed with T.8.P. and bot water. Aifter
dreining Vhoroughly it is dried at 100* {n the oven.

Wren handling the condenser ths operstor should never suspend
1% by the termihal to the imsulated plates.
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