. Q"'fﬂ‘b'!.
B

' bsads, and porcelatn tubea pariodieal];.

“The
~ ‘elsctrodes ars pheod in ths grooves of the glass plate with the -
.. conpactor posts directly opposite in order to glve the widest possible
" spacing to reducessurface conductivity. The eylinders whould bs very

DIRECTIONS FOR TEST NO.__ /¥ ~=35~% S "~

_susuecT: ———‘Rws‘l:sth'tty—of—htuutd—hvcturs

METHOD:

' .:;tor meamdm high ruiltaneas, bridgo balanco boi.ng obtainod thru
- use of a vacuwum tube voltmetors  Rangetl 0.1 megohm to 10,000 mogohm,
" ooversd by s disl and 5—pos§.tion multiplior Mteh. A rasiamneo ot

‘l‘ut Eloctrodos] ‘l‘w mncant.ric nicket oynnders (or brass, ‘nickel

‘plated) with fest. Cbtiained from General Electric Company. The

inner electrode has outsids diarater of 2.8" and haight of 3.25%,
with ares of 184 sq. cm.. The ovter slectrods has inside diameter of
3" and like héight of 3,23", with area of 198 sq, em. The distanse
batween elactrodes is tharefore 0,1 inch or 0.254 em. By theory the
slactrode constant, area/length, is 101/0.254 or 752 where 191 is the
average area. In practice the csll constant su plisd by Genoral
Eleotric Company is used. For the electrodes now in uss, the cell -
constant was given ae 815. ’ ' .

Glass Plates FPyrex, about 3-1/2" Atameter with concertric grooves to
uaist in apad.ng the clectmdea. Obtaincd from Ganora.l -'Sloctric Co., .

Ovent Genco-ﬂaxhotens)'y drying cven with tm holes in back wall for

poreslain tubes for lead wiras, Holes must bs avold oven hsating

~alemants whieh occupny 2% paths wrticany and horimontall.y 1nt.arsectin3

at the center of the ¢ircular wall. S

Lead Wires: - T"mvida two flaxible loada to eonmct the electrodes in
oven to tho posts of tha bridgs. The portions exposed to oven t.empar-
ature are bared and then covared with porcolain baada. Provide also
a flexible lead to ground the bridge te a watar pipo. Clean the lasda,

.au -

gx:d&ved ghu ;hto 1- p’laced in m 800 ce. b@nk.l‘o: i'he olean .

close.to equidistant. The appara.tuo should bs dried for 2 hours at
100°C. bsforo use, - , ;

_ Reat the cemplo %o be t.osted to about 110°C. on a hot plate aru pour

into ths electrode assembly until the lavel of ths ligquid is 1/4 %o
1/2" above ths electrodes. Care must be umssd to make sure that the

.‘l-
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ALy aool:.té 103“101;05 the , removing
the oven which {s maintainsd at 100°C, end connsot the s

DIRECTIONS FOR TEST NO.

' SUBJECT:

METHOD

"Il 1p of the eontainer, from which the 14quld s poured, is clean. T
" %he beaker {n aueh manmr tha.t all air btutblas in the: Aroclor x:Lll r.!.u '

to the ”aurfleu, =

n “withou mmeterieztr::for“to
es

the two flaxible wires which lesd to the megohm bridge, ¥hen the

© | Rroolor comss to temparaturs (100%C,), remcve thermomster, oheek
SRS ecnt.ering of oleetrodes, md procede maauramnhs. o

" Connect: the two 19ad ¥ren to the megolm bridze with the lead from the

outer electrode to the LOW unknown post of the bridge; the inner elea-

trode to the "e¥ unknovn post, Connact the GROURD post on th left -

side to a water pips, Swing the spring connector, pivoted on the “G"
post, to the IOW psst. anm the atstaehmnt eord to tha 110 V power

supply.

Fith the Arcolor at 100 e., turn the mntrol xnioh (mw&m APR_CEARGE)
to the OHACK position. Throw ell 3 switches at the rear of ths Fanel
to OH. After 2 minutes bring the a&lvanomater point.ar to zero by means

of tho zsao ADSUST knoW.

Then t.nm ths eorﬂ'.rol knob to CHARGE for one minuts. Tupn the knob to

~ OPERATE and return the galvanomster pointer to zero by adjustment of
" the MULTIFLY BY switch and the msgohm dial, Read after ons minute.

Repeat the CKARG:. md OPﬁRM'n positiom far wri!ica'd.m.

The roaiatlvi.ty of tho Aroclor is thes prcdmt of the "m:ltipl,y hy"
reading timas dial_reading times the sloctrode constant., Report

Ki.n_}mlts of 10 “"3. » roundod oft' to two signi“icant tiguraa.

Emplu '
. "Hultiply by road!.ng 1100 R .
_ Megohm dial reading . S.homm -
R‘ . Elzatmd;ngomtam Hal’als om R
s suv ey = x S4x
2 x 10 mgoé:%/cé :
.= &#0 x 10 Do

" Valus for raaiativity are %alified by deatguation of teperature
 and voltage, These are 1

and 90 volts for the tast above.
like conditions are usad at Flant B, Gnaral #lectric Company de-

 termim s rasistivity at 1009G., 500 wolta D.C.

psw 330770
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" DIRECTIONS FOR TEST NO.

sua.uzc-r ___Rasj_g:t.ivitygt Liquid Aroclors - Paggj.

_METHOD -

i - Tho "Opemting Instruct!.ons" Gsnenl Rndio ?orm ass-n, which accompany
- ¢he megohm bridge, rocite dotaila of installation, neasurements, uses,

and oonsfrustion, Sllustrated by figures and chreuit and wiring diagrams,
Fo attempt 4s made to reproduce such information hsre. The opsrator
should acquaint himself with ths contents of the G,R, mamual end refer

4h it tm' raintenance of tubes and parts. ¥hen not in use. tho megohm

brldgo ahould be oloaed and atorad in nabintt. -
For the resoval of Aroclor from oloet,rodu and glasaware, a series of

- govered jars $s malntained containing 1 gallon or mors of oleaning fiuid

to a depth of 5" or mors. The férst 3 jara contain "motosolve” - & mix-

tures of 2 parts minersl spirits and 1 part ocarbon tetrachloride, The

last jar contains pure earbon tetrachloride for a final wash., As the
solutions bacome apent the first wash 1s discsrddd and rcplaced with the

"seoond wash being used to prepare the Hotosolvu _

To Dlsan the Tect €211t Pour cut the Areelcr upon re-mving frem oven
at 100°C, Let drain for a few minutes. Rinse once in besker with a

-15ttls Hotg:olvo which is discarded., While still wsrm, {mmarse parts in

- the first Moto .

Z: Qr;euo o 'ing ruggsge%n ﬁdaur 55333’ gg‘ WRMIM ,
tos

olve Irnh and final wash with pure carbon tetrashloride. Inspect
carefully. Dry in oven-at 100°C, !w 1 hour. Storc urder bell jas until
used, Dry agsin bafore se. '

Ir tha é].aotvodoa show any tamiah, polish them wi.th a pasta of rougs on
a soft elotgc C aan th glaasuare as netes with warm chromic acid
solution (K r20 Roefer to General Bledtric Company methods
H-3992863 and 5-398k092 tbr othor precautiona .ln cloanlng eleotrodes and

‘.VC'Vb- o'.Ror ,b

7A referonco aampls of Areclor 128, ahmll.d be mintained tor choc

poses. Resistivity of this:sample should be determinsd seml 1y

| g‘z‘-rwhonevor abnorsal values ars encountered in testing production. ,

Bafore one reference samples is exhausted snother sample should be

~ obtained in order that & mumber of simultaneous doteminationl xay be

made wupon the old and new ssmples.

For & rough chack on the condition of ths bridge, one or more cartridge—
typs resisfances of known approximate value should be kept on hand for o
psriodic ar easrgsnoy wrlt;ca»ion of the mtar itsolt. -

DSW 330771
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DIRECTIONS FOR TEST NO._
SUBJECT———Ruist-Lﬁ-ty—ot—Liquid—mclou—-—B&ga—h

. M ETHOD

, Prior to eaeb test, General Eleotr:le pmncribu checking the oloctrodos
~with a standard Arcclor or oil for resistivity value. . Agreemsnt with
-axpacted valus within 20% 1s necessary before proceding At least two
~ eamples of the Aroclor under txamlmtion &ro tosted ~ These mst lhow

) ngmment withi.n 205. : iy ;

1. Bridge readings will vary depanding upon the time elapsed after
closing the eirsuit switch, The current flowing immediately after
closing the switch is grsater than after the awitch has been in
for several minutes, ' Conforming to scommon procties, one minute is
nllewod for "olaetrit‘ieation" before reading the bridge mter.

2. The resistivity of Aroclors is lowered by the presence of polar in-
purities such as ferric chloride or hydrochloric ecid. These polar
impurities affoct the rasistivity to a groater extent in the more
liguid Aroclors then in the viscous Aroclors (Ref: H,B, Glass).

3, ‘I‘raatmnt with Ful.lers sarth has t.he effect of increaaing the resist-
fvity. ' A chart illustrsting time of treatmant versus resistivity and
power factor has besen preparod by the General Eloctric Company - ‘
their 1941 msthods.

ke Bacausc the rssistivit.,y may vary with t.ho tims of heating at the tast
temps raturs, 100°C., tts assembly and heating of the test cell shonld
be unitormly parrormed as doseribod. :

S, Confomi.ng to Gsneral Kleetrlc apeolﬂcationc. the resintivity is
msasurad at 100°C, The usual effact of temperature on resistivity is
_that if the d.e'!.eotrio contains molsture, the application of lsat will

roduce the moisture content and simultaneously increase the resistivity.
In the case of a thoroughly dry dielectric, horever, increass in temp-
eraturs usually has the reverase eoffect. Prolonged heating of a di-
"+ glectricy 1f in excess of safe or conservative working temperature,
is *iujuriaus and teands to hastsn the breakdown of the material by de-
" .- composition or chemical change. The CGaneral Elsctric Company spscifies
that Aroclor 1254 after heat.ing at. 100°0 for 96 hours shall show no
© Yoss ir. rosistiﬁty.

6. S'hc roainivity of a dieleotric with o.ltern..ting currents is usually
less than with continuous current: and deoreases progrsssivoly as a
rale with insrsase in fmquency oving to dielsctric enorgy losses.

s

7; Utmost clua.nlineas of all apparatus - begkers, comaimra, elsctrodes,
thermometer, ote, « coming in contact with the Aroclar is necessary to
pravent contamimtien.
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DIRECTIONS FOR TEST NO..

SUBJECT: ————Re&a%iv&ty—ef—léq&d—h-eeleﬂ———ﬁa-go

METHOD:

B Heaiﬂsanu (aynbol B)l Obstmtion te oloctric dn.ar. , ’fh- ratio of -,

vomge (%) to_surrent (I) in a conductor or closed oircult, (R =
ha's Law), The practical unit of resistance is the ohm. -

Ehctrical &sictivulut I’hn ‘eurrent nhieh nou betwesn two eonductors
inwmulsted from each other by a dielectric is made up of two components
(1) that which flows thur! the dielectric itsslf and (2) that which flows
through a surface film of moisture or other semi-conducting material
(031, dust, or foreign matter). The components are designated respec-
tively as "volume resiativity" and as "surface resistivity®,

Volume Resistivitys Symbol p (Greek latter "rho".) Also ecallsd apoeifi.e
resistance. Definsd as tlm resistance betwasn two opposite faces of a
unit cube of the substanca. p = RA/L where 4 is oross-sectional area and
L is length of tha current path thru the substance. The practieal unit
of resistivity is the ohM-centimatar (ohm—om,), The. resiativitv of Aroe
clors is reported in multiples of 107 oha-ca.

A velum ranistivity of 740 x 109 ohn-cm 1s sguivalent to saying that the

rasistance offersad by ths substance betwean two opposad parallel facas of
1 sq. om. each, placed 1 em. apart is 740 x 10% ohms. Following the
practice of the Ganeral Electric Com ompany, resistlvity is masured with the
substance under tsst (Argelor at 100 Rasistivity"” as lleied to Aro-
clora always refers to volume resiat.lvity.

Surface Rcaiutivityt (symbol 5, Oroek letter "Sigma®) is defined as the

resistance botwesn two opposite edgas of s squars surfacd film, The
practieal unit {s the ohm-om (between Opposite edges of & film 1l ems
square) § = Bb/1 where R 1is resistance of a reetsngle of film of langth

‘1'end breadth b,

Esaammantu ed' surtaeo res!.ativity are npplied to solid diolectr:lcs

rather than to liquid. For most raterials the surface rdeistivity is
much lower than the volume resistivity. Atmospheric humidity conditions
‘.lt time of msasuring may frequently graatly alter the surface resistivity.

' ?éBrén |

1-30__—&5
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' DIRECTIONS FOR TEST NO..

'VSVUBJECT: _ Resis'tivity of liquid Aroclors - Pags 6.

METHOD:___

. Dislestrla = -
soLrDs

7 Pamtfin

. Pused Quar'ez (ordi.nary taap.)
 Mica, Kadras or Bengal '

llica, Canada

Glass (ordinary temp.)

Rubber

Bakelite -

Unglassd Porcohin (ordinary temp.)

. Marble

LIQuing

,'l'mnafomér' 011 A

| Tﬁn@fomr 011 B

Pratt: Aatral (koronnc)
Castor 03.1

 Ethyl Aleohol

Idnesed 041

Oldive 011 .

Hater, Distilled '
froslor 125k (100°., 500 V.)

Ratoroneo: Standard Raml-book for Ehctriaal Engin”"- RS
N coursgn Electrioal condensora. S

- _,v‘ |

-7 1 to 1o,ooo x 1015

0.1 to 10,000 x 1015

4k10t0130x1012

outoaz.mlz

10 to 10,000 x 1012
© 100 x 10,000 x 1012

0.5 to 3 x 1012

100 to 1,000 x 10%2
0.1 to 10 x 107

490 x 109
3,200 x 20
N 470,000 x 209
B '_30,000 x 109
33x105
50 x 109

1,000 x 109
70 x 107
100 to 800 x 107

 PABiem R -
1-30-45 | OsW 330774

STLCOPCB4077418



