‘pate: 1/10/57  Materlal: ircclors, >yranols,
By: CM:GAM Inerteens, and Tri- Tetra-
‘ Chlorotenzen2 Blends
Tegt: Dielectric Conatant and
- Toweapr Paegor

C. QJn Panel "o, 3 {Onpanitanse 3ridgz)
1) Turn "PANGE 3ULICTORM ewiton £o "l002" for 50 eyals
aeaguzremaats und  Eo L ¥e ! Jor 1000 syesa meagulamanta.
0. Turn "METHOD SWITCY" to direct, ’
¢. Turn "DISSIFATICH TACTCRY seleciue 3wisteh to 0%,
D. Qn Panal o, 4 (Caeilll:tor)
—— . L :;
a,., Disregard this ;anal for m2azuresmanis at 990 cwcleif.
= S T e TR

5. On 1000 cycle meas wrzusnts, dspﬁess the Mo, 10 'ijrmgo
3¥Y" cutten.

c. Set “FREQUENCY 2IaLl” »o 130,

3. Turn "OUTPUT” dlal so that pciutar ig at tha esna o7 5o
arrow.

3, . Depress the "IMAL. 3000 OHIST hHakton.

Dage: 1/10/57 Mazerial: ircalors: Pyracols,
By: CM:GYM Inerteens, and Tri- Tatra-
Chlorosenzena 3iands
tz Diela2c¢tric Constant and
Powep Factor

When 2.1 of the above adjustmeate are made, the e

lzs%rieal apnarates
1z r2ady for measurement of Sl:lsctric Conataat and Power Fachtor,

II. fetermination of Constanis for the jivoaratus

1. oarefully assemble the ceil witich has haen cieaned and drlad
within the last 8 houri. E=2fspr oo Hothad No. 11,751 ©opr ohe
srocedure to use n cl:2aning che 321l3,

2. Place the cell assamoly 1n the ?13hér oven whish has heen 2d-
Justed to 25°C. '

3, Connect the back wiire inside %The oven to the lead on the outer
cylinder of the cell and the Iront wire to the lead on She inner .
cylinder of the cell.

4, Connect the coxiai cable from the capacitance gridge to the
fitting on top of the oven.

5. 3g_gzg _ng thermoneter from the top g; the oven before. going :
on with the tast. Tails i3 imoe?tan#; J N — N
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Date: 1/10/57 Materiazl: Arceclors, Pyranols, Metnod
By: CH -GNM , Inerteens, and Trl- Tetra- Hol.X.
Chlorobenzzne Blends 2agag:
Test: Dielactpric Ccnstant and '
Powen ¥Factor

6, Make all adjustments cn tihe slszeirical 2pparatug as directed
in Part I of %this m2tnod.

7. 3alance the bridge by roiating inhe "CAPECITANCE" und "DISS-
IPATION FACTCRY dials on Panel Ho. 3 uatil the wide vertical
cand on the cgeiliiszcpe is adjusted to & minimum width,

8., Record the sum of the rezadings on the "JAPACITANCE™ 3ial and
vernler and call =his value A.

9, Remove the beaker containing The cell Trom the cven aad i
#ith benzene (AoCcun rade) ¢o a level 0.737 inches {ga, %4 Lash
above the top of the c01cen,ric oylinders of the cell,

1G. Rdjust the temperaturs of the bsazene %o 25°C., while sHiryine
with a thermometer.

nate: 1/10/57  HMaterial: Arcclors, Pyranols, Method No, 11,828-37
L 4 - % .- o
By: CM:GWM Inerteens, and Tri- Tetra- WoG.K. Denpt, ¥o. 240
Chlorchbenzene Blends Page: 6 {of 1ircazen)
Tesf: Dialect rih Ceonstant and
Power Factor

i3. Record the sum of *ne readinﬁs on the "CAPACITANCE" dial
ang vernler and call tals wvaiuve EZ.

i, Calculate the cell constant tr whe following squation:

Cell Constant, X =B - 4 . {%his is u?ually ungd

[
N
o

17

9)21’ - :.41&.‘. 70 \..LLf,&

Remove the cell f:»om tne oven a2 balance the bridze a:z

200 1la
Step 7 with the "CAPACITANCE" and “DISSIFATION FACTOR" dizl

a

tu

Record the sum of the readlngs or: the "CAPACITANCE" dlal and
vernier znd call <his vailue F. (capaclitance cf conneciing
cable).

ualculate the CEL. LEAD CAPACITANCE by the followinz eguatiocn:

CELL IEAD CAPACITANCE, 3 = A - F - K (;hisfis wivally around
uu
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Date: 1/10/57 Materisl: Aroclors, FYranols, Method ¥c. 11,208-57
_x CM:GWM Inerteens, and Tri- Tetra-~ W.G.K, Zept, Mo, 245
- Chlorobenzene Blends Page: 7 (of 1y nages )

Megf: Dielecctric Constant and
Power Factor

WHERE:
A = CAPACITANCE CP ENTIRZ SYSTEM IN AIR (SYSTEM CONSTANT)
G = CAPACITANCE OF THE CZLL LEADS (CELL LEAD CONSTANT)
F = CAPACITANCE OF CABLE AND WIRES WHIGH COMNECT THE CELL
AND CELL LEADS 0 THE BRIDGES. (CONNECTOR CONSTAY
K = CAPACITANCE CF THE CELL ALONE {THE CELL CONSTANT)

Tabulate the System Constant (A), the Cell Lead Constant {G); the
Connector Constant (F), and the Cell Constant {X) on a pisces of

stiff paper and post them near the instrument where they caa L2
eagslly referred to for comparison and calculations.

E

These constants must be checkad st least once avery three monthz
and 1In all cases where the Dlelectric Constant and/or Povier Fach

Or
are out of specification.
Date: 1/10/57  Material: Aroclors, Pyranols, Method No. 11,505-57
By: CM:GWM Inerteens, and Tri- Tetra- W.3.X. Pept. do. 2%5
Chlorobenzene ‘Blends Page: 8 (of14 pages)
Test: Dieleciric Conatant and : :
: Power Factor
III. : : n Arocclors
: EE2QQQlé4_l___&§Qﬂ1LJuBLJZL_1EEIQQBlQIQDQQZQDQJiBiJﬁl
A, Test Run on Cell to;Determine Whether it is Clean and Properly

Aligned.

1, Carefully=as§émble a cell which has been cleaned and dried
within the past 8 hours.

NCTE: Refer to Method No. 11,751 for procedure to use 1in
cleaninge cells..

2. AdJjust the oven c¢ontrol .to hold at a temperature of 1G0°C.
for all materials except Tri- Tetra Blends. If a Tri-
Tetra blend is to be tested. adjust the oven to hold a
temperature of 25°C

3. Place the empty cell assembly in the oven and connect the
pack wire inside “he oven to the lead- on the outer cylinder
of the cell, and connect the other (f?ont) wire to the lead
on the 1lnner cylinder.
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ate: 1730/57 Material: Aroclors, Pyranols, Method No, 11,608-57
CM GWM Inerteens, and Tri- Tetra- W.G.K, Devt. No 246
Chlorchenzene Blands Page: 9 (ofil pages)
Test: Dlelectric Constant and
Powar Faector

4., Connect the coxial czdble Trom the capacitance bridge to th=
fitting on top of che oven.

5. Allow 15 minutes for, the 2211 %o reach temperature =quili-
brium inside the cven. ' .

6. Remoya the tharmomatar fnom tha tan Af fThe quen hafaras
taklng any measurements oan the bridge. This 1s lamporiant

[
i

7. Make all the adJustments on the eizctrical apraratul &
dlrected in Part I of thls mntuod, - :

8. Balance the bridge by rotating the "CAPACITANCE" and "RIS
SIPATION FACTOR" ¢ials on Farel ¥No. 3 until the wide rar:
band on the ogcllloscope scrzen 1 adjusted to a mlinlimunm
width, '

9. Record thz sum of %tne raeadings cn the ”CAPACITAV"““ §i.1
and vernler and ccmpare vnis vaiue With the SYSTE: CC STAND
.determined in Part I of zhis method.

IMPORTANT: I the wvalue chitalned. in Step 9 does ncs agres
z ¢=21

with the System Constant 4 (Pzr% II) within 5 uuf, It 11
Date: 1,/10/57 Material: Aroclors, Pyracols, Method No, 11,608-57
_§x. CM:GWM Inerteens, and Tri- Tetra- W.G.K. Dent. No., 245
Chlorcbenzene Blends Page: 10 {of lipages)

Tegt: Dielectric Constant and
: Power Tactor

must be re-cleaned, re-dried, re-assembled, and the tést run
for the System Constznt must te repeated.

NOTE: Although the above test run must be made prior to each
analysis, the. value obtained in Step 9 1is pnot to be used In
alculationarbut 1s to »e used only as a check on the clegan-
liness and alignment of the cell, ,

B. Procedure for Testing Materials

10. Remove the cell from the oven and fill the beaker with the
material-to be tested to a level 0.737 inches (ca. 3/% 1nch)
above the ocylinders of +he cell.

+ (uge hot plate)
r Ppi-"Tetra
i: ; f:\lm 1ng

11, Adjust the temperature of the sample:to
for all materials except Tri- Tetra ble
blends, adjust the: temperature of:the: samle..
an ice-water -bath if necessary.

NOTE: Stir sample continuously with a thermometer while
adjusting the temperature. I R
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Date: 1/10/57  Material: Arcclors, Pyranols, ¥ d_No. 11,802.57
By: CM:GWM Inerteens, and Tri- Tetra- W.G.K. Dent. Ho. 238
' Chlorobenzene Blends Page: 11 {of1it pagses)

Test st: Diz 1ectric Constant and
Fower Factor

12, Place the cell anc zample 1n the oven and make thd zame :ca-
nections Trom The cell fo the tridge as 1n Steps 3 and 4.
RO HOT interchanze scnosctlions. ’

13. Allnw fifteen mint%es Tor the c¢ell %0 reach temperaturs eguili-
brium icsglde fhe cvaa,

14 . Removz thermoretar Lrom th2 cven before taking a mezsursment,

his 1s imporftz2nk. -

=3

15, Make the adjustmert of zcntrols on the electrlical agparaval
as directed in Part I of tnis methcd.

16, Balance the bTidge by rotating the M"CAPACITANCEY and "2IS-
SIPATICH FACTORY cdials on Panel No. 3 until the wide var-
ticai band on %“he o3a2llicscope screen i3 adtusted <o a
minlinmam wldth.

17. Recor?d the sun of the readings on the "CAPACITANCE" dlal
and varnler, and call tnis wvalue %

18, Record the sum of the readings on the "DISSIPATICH FACTOR"
dlal and switsh. Call thils wvalus D.

Date: 1/20/57 Material: Arcclors’, Pyranols, lﬂaﬁhgd_ﬂg4_11,608-§7
By: CM:GWM - Inerteens, and Tri- Tetra- W.G.K. Dept. No, 246
' Chloroberzene Blends Page: 12 {of 14 pagas)

Test: Dlelectric Constant and
Power Factor

Calculations:

Dielectric Constant = X - F - G

K
Where: ,
X = Capacitance reading from Step iv.
F = Connector Ccnstant (Determined in Part Ilg-
G = Cell Lead Ccnstant &Determined in Part II
K =-Cell Constart {(Determired in Part II)

% Power Factor -_%_-x D
o
Where:
f = Test Frequercy (60 cycles or 1000 cycles)
f,= frequency of "Range Selector” on Panel No. 3
D = Dissipation Factor reading from Step 18.

NOTE: When D (dissipation factor) is less than 0.1, the dissipation

and power factors differ by less than 0.0005. Therefore, for our
measurements, power factors and dissipation factors are =qua“,
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Date: 1/10/5T Material: Arodlors, Pyranols, Hethod o 11

. = _:‘,(Q_ -

e e e e e e e b R f

By: CM:GWM Inerteens; znd Tri- Tetra- Wal.X Qﬁﬁiﬂft;_éig
Cnlorobenzene Blends Page: 13 (27 L} pageo

a., fCapacltance re2adingzgs are nra2lse to -~ 2 uuf :
(+ 0.2% of f£u:l1 scale for 2azn ]

n; {Reference: General Radio Manual fo» Hcdel 7216-C Capacitancez
Bridge ) '

reading

- h| 1 on
Y % - L
range ) when the di patlon factor is

leas than 0.21.

b Dis;ipation Factor {(Power Fazctcr) readinzs are »
4 2 largey
P 3

recise To 4 0.000% or
on

-
T2y values 1e3sg shan

- of the ¢ilal reading vhizhever is largex

0.1 for D {Dissipation Factor).

IV. Apraratusg

A, Oscilloscope: Heathkit Model ¢-6.
B. Constzant Temperature llzaiting Unit: Pisher Isokemp 2ven. AR
13-2454, modified %o ..nclude lnter-wall ocunectors.
C. A, C. Generator: Censral Fadice type 1302-4.
D. Amplirier and Null De“ecktor: Generzl Radlo type 1i231-B ul:in
type 1201-A power supnly,
Date: 1/10/57 Material: Aroclors; FPyranols, - Method No. 11,608»5?
By: CM:GWM . Inerteens, and Tri- Tetra- WsG.K. Dept, Mo, ZidH
Cnlorobenzena Blends Page: 14 {of 14 p=zges
Tegt: Dielectric Constant and '
Sower Factor )
B Cagacitance Bridge: (enecral Radlo Co. Capacitance Bridge type
716-" ' '
F. Test Cells: G. E. type. concentric cviinder electrodes
Catalog No..1.559.663. :
&. Class B driver transformer: This 1s used for 50 cydle measure-
ments to excite the bridge directly from the domestic power ilne.
It has 50 volts output with a 4800 ohm resistor in series.
H. Tuned Cirecuft F1lters: General Radio Type 1231-P2 (%00 and 1000

cycle) and 1231-P3 (60 cycle). These filters ald in obtaining
a more accurate frequency for the measurements by removing
harmonics;, nolse;: hum, etc.

mmmd?:mummMuwmmeyrmﬁ
-ummum with the use of the sbove,

pSW 551070

STLCOPCB4089487



