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DIREGTION"' FOR TEST NO. 14-36-41

SUBI"G'I“ Dielectric constant or Liquid Aroclor

METHOD:

Sco 0
This method applies to mineral o:I.ls and oil substitute used

for insulating purposes, -

Qi : Apgratus , ' .
,Oapacitanoe Bridse Geneml Rafio Co., ‘I‘ype '?16-Aru
Cathode Ray Null Detector - " "  Type 707-A
‘0seillator . " n n  Type 606-A
Constant Teupsrature Oven  Cenco-DeXhotinsky #95050
Variable Air Condenser Gexsral Radio Co., Type 334-F
1500 ce. Pyrex Beaker I '
Proceﬂure ‘
. Eleotrode and beaker must be clesned as d!.rected under "Clean=
in~ Apparatus ror Dislec.t.ric COnstant", end be at. 100°C.

’-Ieat Aroclor in the oen to 105°C. Pour over elestrode until

- plates and ceramio insulation ars covered. Connect leads, Stir with

thermometer outside oven until tempereturs resohes 101°; place in
oven which has been carefully adjusted to 100°C. At the time sam-
ple is placed in oven ité terperature should not have fallen below
90°G,

Connect leads to capacitance bridge, observin~ that the lead
from insulated side of condenser poes to insulated terminel on bridge.
Balance bridge carefully adoording to direction under "Balancing
Capacitance Bridge". Until Aroclor and oven temperatures have de-
come identical the bridee balancée will constantly shift. After
oven temperature reuches 100°C,, maintain bridece balance until no
pronounced shift 18 evijent. Record readins of canacitance scale
muitiplied by multiplier settinn.

Dieloctric Constant - cggacitance in Aroclor at 100‘0.
: , oapacs.tanco i air at 106-17.

-

Balancing Capacitance Bridee
_Condensed procedure. OUperator ehould read operating instruce
tion for I’ull Deteotor for conplete details,

'

1. Connect to power supply leads to oseillator and nu11 detoec=
tor, Ground the oscillator.’ - :

2. Turn on oscillator by pushing 5000 ohm, 10 multiplior, 100
eyely frequency buttons, Adjust harmonic control until oscillation
begins as shown by closing of sector in oathode ray tube,. .
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Pase #2
Dielectric Consetant of Liouid Aroclor - Test 14-36-41

~ 3, On null detector turn brillisnce knodb to extreme left, the
foeus knod to extrems right, gein control to extreme left, sweep
~amplitude st mld-scale position, the sweep rrequency lwitch on line
side,

4. Turn on power switoh, lighting vilot light.
5. Tait. fifteen seconds turn brillianne knob to extrems right.
6. Adjust focus and brillisnce knoba until gharp fine line. -

7. Conneot external terninals on dstector to output terminals
- on oseillator. Switch sweep frequency to external side.

8. Connect détector terminale of bridse to innut terminals of
detector, taking cars that the black wire (zround wire) of the lead
goes to grounded terminal on both ends of lead.

9. Set pain control at mid-scale and selectivity to extrems left.
Turn ‘sweep amplitude to extreme left, obtaining vertiesl line. With

10, with turning control knob obtain the maximum length of this
line, keeping it always under 1/4 inch with gain knob. _

11, Set swesp amplitude to exireme left.
12, Set sain control to rive vertical straiqht line of about 3/8 '
inch, .

13, Balance brides by adjustinq power factor and capacitance
dials until only a Got .remains on the sGreen vhen the gain control
is at extreme right.

14, Set sweep anmplitude beyond mid-point, and slightly displace
~ the power-factar dial to cbtalq a tilted ellpqe.,

15. Adjust phase control until this ellipse closes into a Btraiqht
line inclined ‘'to the horiz?ntal.
t

16. Bring power-factor dial back to balance position, which should
restore the horizontal straight line. Displace this control the same
amount in the opposite direction. This should again tilt the straight
line but in the opposite direction. Adjust phase conirol until there
is no tendeney for this line to open up when it is svung 30 degrees
from horizontal in both directions,

17. Throughout these ad justmerts the other bridge control (the
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Page #3 .
Dislectric GOnstant of I.:I.nuid ﬂroclor - Test 16-36-41

capacitance Dial) must be in helanoce position, If the ellipse prad-
ually opsns when the line is horigzontal it may be brourht back to

the line egain by meking alight eranges in this control. If confusion
results, balence both controls asain a&s in (13) end repeat the suc~
ceeding adjustments. -

 This is the position of bridge balance: ~An altezati_o'n_.__ of the
power~factor control will tilt the line which does not open aporecia-~
ble thru an angle of 30° %o the horizontal both weys; an alteration
of the capacitance dial opens the ellipse but does not change the

inclination of the major axis, -

The apparatus may be left in this balanced condition, turned off

- by switohing off first the brilliencs knod of the dotector, then the

power switch, then tuming off the osoﬂlator.

For sucoessive measurements the oontrols are not changed, the
aepparatus left in adjustment, Then the followins steps define the
procedm‘e' '

1, Connoct all leads as previously dincted inocluding that from
null detector to bridge.

2. Turt on osa;llator' by puahing 100 oysle frequency button,
3. Turn oOn null detector, wait 15 séoonds then tum on cathoie
ray tube, Turn sweep aqplitude to extreme left and adjust bdbrilliance
to cbtain a fine vertical line on ecreen. _ i
4, Brine this line to a dot by adjustine the two bridee controls.
Initial edjustment is facilibvated by havine "Gain®™ eontrol to left,
¥hen final adjustnent is obtqinee? this knob mist be at extrems righto
5. This dot remining unchaneed shows condition of brid-~e balanoe.

CIeaninp Apparatus for Dielectric Gonatant

.The condenser is removed f;rom the tested dielectric and sllowed

to drain whils still in tho oven at 100°C. The condenser is then placted,
while still hot, in a beaker of benzene under & 'well ventilated hood
and allowed to cool, It i3 then thoroushly washed with powdered tri-
sodium phosphate and a 50-50 mizture of benzene snd cerbon tetrachloride
followed by ean acetone rinse. The operator should be/ very careful not to
touch the metal plates of the condenser .after this point. .The condenser
is then rinsed thoroughly with tap water followed by distilled water and

dried on a clean paper in an oven at 120°C for at lpast one hour or until
it is again used,
mwb 3/1/48
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