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OHAPYER IX

EXZERIMENTAL _S¥7 UP,

A,  THEORY OF MEASHRUHEST OF RADIO PREGIGHQY CONTUCTIVISY,

The dlock dimgram of the syperinental arrangenont of
radio frequency conductivity can be represented by a sinmple
network, ohown in Sigure (2.1,

| Let ﬁg ‘B the equivelens inpedance and for parallel
combinntion
iy
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Purthor the resgsonant current with 4the oell in the oirouit
hut without Llguid

X " i “n 9 (2.5)
nb

where RQ ie the radio Tremency resistaonce of the secone

dary tuning circuit and is given by

1
B = CZ— C| Il
o 20 Cy C, I:‘-— LL ‘

where Xa ie the rasonent ourrent in the R, 7P, milliasmeter

and €, end GQ are the capnoitance for veducing the weso-
nant mmmnt 0 o value Iy which is equal to —7'5: of I 0
fhe methouationl deduction of the wvalue of vedio fragquency
rvesistance Rg has bem glven in the :aéxt seotion of this
ehapéér; | |

Fupther the presonant ocurrent with cell filled with
the Iiguid is ggiven' by |

& R°+R 'r3) e
}':I’»’wi:'&ilng T o g
T 1 . - san (3-?)

2
and eimplifying the equations (2.3), (2.5}, (2.6) ana {(2,7)

R
Ro (1 + @c"RY)

A -\, =

L+ /- ary (a-) T e”
2 Ry (dh=1) w*e*
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In the present oxperimente) set up 4R, (0(" DR << ]

$then

\
Ry (a-1) et

The radlo framquency rasistence of the polaer liquld

Re € =

where € is the specific resisiance, L I8 the length i.a,

intereleotrods apoecing and '8' is the gross-seotional
l f
Kl

srea of the elsctrodes. Hinee € = where K'

is the specific conduetivity

ﬂm tuning condonmer is s paraliel .@1&%@ gondenser ao the
capacity of the tuning m:aéemﬂr
Therefore the rvadle frequenay a@n&ueﬁvﬂ.%g ean he expressed
as

\

4 7L R Co "o (2!8)

K* =




Be MEASUIEMERT OF RADIO PREGUENCY RHSIBTANCE OF
THE SECOEDARY TUNING CIROUIR AND ITS THRORY,

The ma%hﬂﬁ used here Tor determining vadio frequency
resiatonce may be stated se renctance vaviation nmethod. The
secondsyy tuning airouit eané&stg of an inductance, a varieble
main and verneiyr condenser end a vadio frequency millipmmeter,
The induchtance, wariable mein condenser end the r.f, millios’
neater are sll connected in series vhergss the veraler cone
denser in connected in parallel with the wain condenser, The
vernier condenser ic Stted with veraler seale in order to
note yweciael? the position of the gonﬁensar. The asecondaxy
tuning eirvoult is 10@&@1? coupled to the énﬁi@ freguency
onclllgtor (Haytley type) which ig the driving oscilietor of
deoired frequensy shown in figurs (2.2), The eupty dieleotric
6ell is fitted in perallel to the tuning oondenser. The gecon-
dary tuning gireuis i tuned 1o the desived frequency of the
driving osciilegtor by proper adjustment of the tuning cone-
densere both main and vernler. The resonant curvent in the
redio frequency millizmmeter and the capaaitanes of the
tuning condensera ave noted. Then the capacitance of the
%unzng-eamﬁensez are edjusted to the wvalue G, anﬁ‘ﬁg on

eithey olde of the reosonant value so that the current in the

Do fe mator E, beoones &2_ timen of the wrenonant ourrent
lees 0,75 0f L., The veading for O, and ©; are noted.
When the tuning clroult ip ehavply tuncd 4o desired fragquency,
the induced wolloge in the secondary oirouit becones egual

0 Eg. Thorefore, Eb o Iaﬁg wheye ﬂ” is the redio fre-
queney resistance of the eclreuit, When deduned, let the
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‘ = .6L6 o Cv =0-60P.F.
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change in reactance valmig AX . o the series inpedance ig

R + JAX and hence

()
B =1/ Re+ AX>
Therefors
10 - Eo/Ro B \/ R:‘—\* A Xt
L 7 a%[a:+-axL } Ro
1 2- y» | | 'L
_L\,_\ _ Re + A X \ - UAX.
€L - - - T o
iy Ro Ra
0 o f IL
Roe = AX ( ’_[2‘-‘1;1“> - oes (2,9)

The alight cenge of regotence at the upper hwif and of the

lower hslf power Of raximum power respeclively

\ C ~

' — W : ens (20?0)
A X ol ©wC,

AX = L _ N C T

o, WL e L 3

vhere O = 27\{; » ST ia the mesonent frequency.
Aaddting (2,10) ana (2,19)

2AX = Ca” G
AX w C2— G

26 C;, C,



- 115 =
Putting the wvelue of A X  in equetion (2,9)

3 2. . :
Rg ; | ( C')- z Cl ) < :
Q2 C PP

Thus the radic froquenoy raalstance

A T
R _ Cy, - C4 1\ o
203 C\ Cz IO'L"“ I;L LN (?1,2

8o knowing the values of Cge Cqs Iy and L., the radic
frequency rosigtance R, of the cireuit huo been celoul sted
by using the equation (2412),

0. . APPRARATUS USED, | o
The apperstus ueed for the measurement of wadls

froquency conductivity ave {(a) Redie framency Oscillator,

(b} Secondary tuned cireuit (e) R.7, Ei;?ia&ae%em (&} Stabilieed
power supply, Le) Thermpotat {(£) Commmication broadessiing
roaceiver, wave meter and R.D.C. bridge, {g) Tdquid purification
 arrangemant (h) Dieleatrie eells (1) Owstwalds's viscometery

{3) Chewloea) balsnoe and weight hox (k) Heseuring cmnam,
Beekers etes (1) dwrangement for cleaning of the glass
apparatus. The deseripiion of some of the impart&né apparatus

snd thelr asscointed ciroults is glven,



Tbe redlio freguency opeilliator

nged here i @f‘ﬁartlag type and the eireult disgrem is ehown
in fgure (2.2), The frequency range of the deoigned osmciiletor
hen been found +to be from 300 EHg to 8,5 Kz, Yhe inductame

L of the tank oivoult is divided into two parts L, end LQ
and their comson point iuv nanh@ctsﬂ t0 the cathode terminal

of the vacuum tube iﬁﬁﬁ.' The and of &a is sonngeted to the
geid through Hg Og, a parallel combination which is . - used
for providing the grid bias voltage. The end of ag is connecked
to the plate of the oscillator velve 656. through the blocking
condencer Co. A condenser € is placed in parslilel with the
inductance therchy maling & complete %ank éureui%. The ampli-
fied energy in the plate scotion ie fed back o the goid cir-
ouit due to inductive coupling and the amownt of coupling

will depend upon uhe nunbey Qf turneg in . L1 and &ﬁ. " The
dlrect component of the plate curzent iy supplied from a
atabilized pover supply %hrnugh & radio frequency choke, The
blocking capecitor Ceo  whioh hgs e awall rescisnce conpared
with logd impedence, allows s path 10 the a.c. component while
the d.o0. Trom the gawaﬁ aupg&y i9 prevented, The gang conden-
ser dipl hep been cnlibrated sgainst frequency by the help of
conmunicstion breadeanting reoeiver an&'aisa by anab§q§%@ian

WAYe Betar.

 tuned Civeults- The secondary tunifig cireuit

conploting of inductance,. a ~variable Taning na&%ﬁo@nﬁeﬂgaﬁ, a

Secn sTA L2,

radio fraquency mi11¢ammeter arﬁ all connppied in geries, The
cireult is locsely coupled %o tha Hortley oseillator's tank
oircuit, 4 varichle vernier condeuser ia fitted purallel o the .
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main;eoﬁdenser of the zecondery cireuit in order to improve the

gecuracy of tuning the desired frequency., The @izl of the tuning
| condensera both mein and vernier hes been oalibreted interme of
copacitance with the help of B.b,0. bridge. The disl reading
sgainet capacitonce of both the mein and vornier condenger are
shown in figure 2,3 (a) %o 2.3 (d). '

Calibration of the dial of the %uning condenser (Mein)of. the
ragaivey cirouit,

Ig} 1

Diml resding ' Capneitance - Tial resding ' Capacltance

in degras tin ,AfLF f in degyes *in /AfLF
o T T Tae T T a T Tam T
3 470 20 115

2 4475 21 1073

3 426 22 91.5

4 405 2% 81

5 384 o .5

6 363 .28 63

7 340 26 55

8 320 a1 48

9 209 28 4145
10 280 | 29 36

11 260 .30 3

12 241 | 31 | 27

13 202 - 23

14 | 208 33 a 20

1% BEET:Y 34 185

1% o 35 17

17 155

18 141
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Calibration of the dial of the tunipg condenger -’Cvamier?
of the peneiver eimzzi%.

Dahla 2.2

Uial veading Y Cspacitones ' el rending @apacmmee

in'éegme ¢ dn )A/‘*F * ﬁ.n ﬁa@m

0 60,3 10

1 58 11 335
2 56,5 12 3.2
5 . 53 | 13 28.8
4 5046 14 26,4
5 4841 s 2842
6 S 456 6 226
7 432 17 21.4
8 40,8 | '
. st 18 20,7

pachoy WLl Groer The radio frequency milliae-
mmeter mn@;lng from O €0 200 mw.wp. in & them@emmle ty o6
and it is sensiiive upte 30 Hds,

_ A gtebllized power supply unit

has heon used 46 supply power to the oseillator, The hamio
cizeuit of the ateblilleed power zsuﬁ}nlzf of t"he degenerative
type 4o ghown in Figure (2.4) and actual t;iremﬁ 44 ngran
ghown in ?igum (2.51.
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The clrouit of Figure (2,4) nay be considered oo
conventional transformer-rectifier end Pllter (3,R.F,) otreult
to obtaln d.C» vnltagé from n.0. vein eunply. Thie unstebilised
voltage im éivan to the regulrtor part consiating of seriss
tuba (1.0, pontode power tube) and an emplifier of gin &,
A f£ix2d refevance wolinge ES?' {obtained from V.R. tube) and
the diffevence amplifiey of geln G is umed to control &4, 80
aa t0 sfford degenerative compengaiion for any aﬁang@ in
cirouit conditions that tend to slter the szlating outpuy
vaitﬁga; The ranetance of the condenser € at ripple frae
' queney uny be made small compaved with resisiance in ghunt
with 1t. This condenger helpe the stsbiliger in reducing the
ripple and 4% isg not m&ﬁe'iargﬁ for svoiding undesiranle:
seansient oseillietion in the out put voliage, In order to
nbtaia-a.yrasﬁigally ripple free out put and slmost
perfent repulation a two atage 4.0 aapliification have bheen
introduced in the civoult. The uain supply line voltage is
220 vni%a, 50 efg. ﬁiﬂgle'ghasé'ia commected %0 the priaavy
of tha transformar mnd meaulated dec. volinge io aﬁtainaa
st output of the circult vhoge renge is O <o 300 v, ang
current 200 pA. maximum, N |

A eivouit arvangenent is mede along with the atable
liged power supply to gei ~ve blas vmlﬁége ’aum:»lf;. The negaw
tive Disa supply iso 4aken from & geparsie silicon rectifier
1895 regulated by a tube 0A2, Zhe varisble negative bins
- voltage is obtolned from O o 100V, by measna of & potentio-
notor yroﬁiéing moxizun load of 9 ph. only. The wipple



L
]
AAAMAAMAARA
VVWWWVWYVWY
p.
-

"A.C

{}

M D g
' m .
[ ] . -
...;."“ +
N

AAAAAAAAAAA

[

FIG. 2.4. BASIC CIRCUIT OF  .THE STABILIZED POWER
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voltage output ie less then 3 oV, in the posttive supply and
less then 10 n¥, in the regative supply. & volimeter calibrew
ted From O to %00 vtol‘?sa- ia connected st the oudput termingl

%0 resd the d.o, outpuk voltage. The practiesl clreult dinge
mﬁ- of the regulated power eupply uwnit is chown in Figuve (2,5),

The components of power supply unit are given belows

L 1)

Rye g 470 X Ty,
"6 0 K Ray
Ry By By 100 K L
R0 2.2 8 Ry
Beq 5K . By
Raor Byzo By M0OK Rag
Ryg IRTE" Ryg
Reg 15 X Ry
Fas
Ii. Copnoitor . 11X, Jotentiometep
6, 0.1 MFa , 1ox
Gpe 16 WP w, 50 K
25y Oy W _
o4 o Mrg |
Gps Cg 0,001 HPa ey Vg Vg D 86
6 0,042 MFa V¥, ECC 83
Cag 0.2 HFQ v, 0A2

G WD i W e A N umm“m»“mxm"-ﬁmm“wnmm WS SO sl AOF Ml aed
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Y. Dlodes . VI, Switcheg

Dye Bpe Dy 1695 5y pEDT { ON/OFF)

S, (A,B) DERE (0w100V
| a;:ﬁ (100-300V)
TP 46 HYping

Pranstorney Sy | DPDT (Meter
| Seleetor)
7y ﬁain funaesy Voltmeter (0 - 300 V}
1 Anp, ‘
Fﬁ H. 4. Fune 250 mi

Zhermostats A well tempeovature controlled thermostat has
been utilized o nmeintain the eoustent tenmperature ss well ag
for the variation of temperature of the dielectrie celi, The
dieiaﬁﬁric cell introduced in the thermostst can be seen from
sutgide by a gloss window ai%uaﬁed on the front eide of the
thornostate It ds operated by 220 V, 50 ¢/, A0, supply and
can be controlled st any desived tewperature, the nazinmum
range of which is 150°C,

Dielentric Cell: Different types of dislectrioc cells as
shown in flgurve 2,6 (a) 0 2.6 (o) have bBeen used throughout
the conduétivity measurouent of. organie - Iliquida, Hainly a
pyrex slzic cell which 4o fitted with two parallel plate eir-
culpr glectrodes geparated by a Fixed distance have heén

utiiized. The choice .of nnterisl uveed in designing the
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electrodes idg an importent factow m enrrying out the expeorie
ments specisclly in conductivity mensurement as on €lectyoe
ehaemical regction hutween eleetrodes and liguids usy tnke
ploce, The eell used durdng the radio frequency oconductivity
measursnents of polar liquide as well as mizture of polar
and nonpolar is & cylindrienl) gleas tubs of dlameder 2.68 iy
fitted with two ciroular gold plates1.08 cm. apart. {(Figure
2.6 {8)), Each gold plate is connected with a platinum wire
which i&z sealed with the glnas tube yherens in d.c. conductiw-
vity nessurcnend :&esaﬂmg} in chapter Vi, brass material ia:a#
been used ne elactredes with & gop 0.22 em, fitted with
tungeten wive in e:g%lméfz»éiéal gloss tube of diameter 2.96 on.
-wiguré 2.6 {e} )v In e&a@r tn find the effeet of any &lectro-
ehemiéa& resctions Eaﬁ{weem electredesn ana Iiqguid studled, the
experivents have been reponted g nurber of times and in each
case game vepults have been obiained. Brass electrodes have
- besn uged by pany workers pravicualy and moye rogently by
. Probhakers Bao and Govinda Raju (1970) ond Sen snd Ghosgh (wés) .
In the other case i.0. %0 observe the change of
dieleotria constant of polar liquid in magnetie fleld whose
ex@emmnﬁﬂ pot up has been degeribed in Gection B of this
chapter, two Ldentical qella hm'é haon ugsd in the nessurenent,
Bach ¢ell consiats afiéynmﬂml glass tube of diamater 2,75 on.
being fitted with four cirvoular parsllel elcctrodes made of
pilver, 'f.?wo altexéiama platen are comtiected in xaarénel with a
tungeten wire vhish is genled sé’iw glass tube [m@m 2.6 {b)] °
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i. PYREX GLASS. 2. CIRCULAR HIGHLY POLISH GOLD ELECTRODE.
3. PLATINUM WIRE. 4. FILLING TUBE WITH GROUND GLASS
STOP COCK. ' .

Km.z.sm.cm.o ELECTRODE  CYLINDRICAL  CELL.
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I. PYREX GLASS. 2. CIRCULAR HIGHLY POLISH SILVER ELECTRODE.

3. TUNGSTEN WIRE. 4. FILLING TUBE WITH GROUND GLASS
STOP COCK.

'FIG, 2.6(b). SILVER  ELECTRODE  CYLINDRICAL CELL.

\




I. PYREX GLASS. 2. CIRCULAR HIGHLY POLISH
BRASS ELECTRODE. 3. TUNGSTEN WIRE.
4_FILLING TUBE WITH GROUND GLASS  STOP
COCK.. 5.-OUTLET TUBE ' WITH GROUND GLASS
"STOP -COCK. ' '

\ ' ‘FIG.Z.vG(c‘). BRASS ELECTRODE CYLINDRICAL CELL.
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Yaphing and Cleaning of the dielaciric polls The dislsctric
giass cells are thoroughly washaed with chromio acid and cnre
has been taken that np chenieni raactions ok place during
washing particularliy for brass clectrode glasa cell, Aftar
that eells are thoroughly washbed with HalOH solution and washed
several times with distilled water. To rewmove traces of water,
the washed cells ave kept immide a thermostat. The dried
colls are apelin washed with dehydrated pupe benzens and dried,
G+her gless articies such as vigeometer, beskers,
pipet, m&aaurimg oylivier, speeific gravidy hottle ete. ave

washed zoed clesned thoroughly in the saue way an the dleldct-

rie eell.

The purity of ligquid is & vexy

iaportant factor in the study of eleetrienl onduciion and
breakdown in dielsctrie iiqnidé. It ig not posnible %o
abtain reproducible results 1f the liquid is of insufficient
purity and the characteristic properties of & liquid are
often mesked by phenomens avising due o presemce of impte-
ritien. Traces of water and other eleetrolytic impurities are
naturally the most important. The removel of these and anall
vhyaical impurities svech as dust particlen io weéry Linpordant
in all the purification method., In our present work, we have
uged $he epectro smopic pure llquids of different reputed
gonponios nawely, S.0erek, British Drug House (B.D.4.) ete.
ﬁii these chomiesle veve dried by dohydrating agentis and
then were disdilled by fractionasl distillintion. ?ﬁe proDer
ifamtiané were diadilled aséaral times ngain wnder reduced

rregeure hefore wee in the inveastigsiions.



Meagurenent ¢ The ecoofficient of viscosity

of the pure linulids nud alse of the solutions hes been measured
with the help of Ustwald type viacometer, If the time of fgll
of the experimental liquid snd distilled waier between two
Pixed marks in the vigoometer whilch was placed inside the ther-
'maatat to meintain the consteant tempersture are t; and ¥ then
= <3 t.

viﬁgaaity gf he gxperimental liquids and water wegpectively

where ﬁ)| and “] are the coefficlent of

and 4, and 4 aye thelr respective density a% that tonpero-
ture, The value déﬁﬁ] and -4 of water are doken fronm intere
national oritical table. Thus by meseuring dy, the value of
Ny hae been csleuleted from %h§ ob srved times'@f_fall uéing
the above éxpfeaaiﬁn. The wmeasured eoefficiont of vigcosity in .
- the preaent iﬂveﬁ%igétibn for éiﬂ@ﬁraa% polar 1iquids ig found
to be'in\gmaﬁ agreemaht with the reapective vaiﬂﬁa raported in

1iderature .

Hogsurenant of sto conatanfse The statlic dlc-

lectrlo constant of liquida at a particuldr temperaturc has

;xia;xﬁﬁﬁa trie
hesn messured ﬁy regonance nethod ueing the seme apparatus that
has been utilized to neesure the r.f, conductivity of different
orgenic ligquids {flgure 2.1), The obssrvation has beon carried
out at 8 sreqmsnéy of 400 Kilg, At any particulsy teupernture
which ia nmeinteined by thermcatat, the dielaectric conptant is
4ﬂeasured [o:4 aom@ariﬁg the cepacity of the dielectric celil with
lxquiﬂ ap dlolectric to the cavacity of the ¢ell) with alr as
dielectric. The enpacity c£ the ompty cell has heen found outb
from-ﬁﬁe meagauranont of aapaéity of the cell filled with adme
sﬁaﬂﬁa&¢ﬂ 1iquide whome dielectvie conmatent has been given in

the literature. It is obmerved that the values of sistio
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dielentric constant mo obtained agrecs well with those

given in staundard literature,
D,  ommnT oF smaswemnmg o €/€,

Phe bloek disgran of the experimentsl arrangenent
of measuring & / é y Wwisre € and E-H are the dielactric
constant of polar liquid 1n shgenaee pnd pxeseﬁea ol aagnéﬁie
field wespeativnlyg ean'?a raprancntad by & sinple network
shown in figure (2.7). |

The method used in the present study is sluoet
similer $o thet uiiliged in measuring the éieiaa%rié constant
0f Tlquide b& resonance nethod. OGnly the aiffbxgnee iies in
the present olreuvit, is that insgtend a&:uaing 8 aingle dleleet-
rie sell, two ﬁi&lectwia ealls &f and @g have been used and
the dstectors used sre two valve tube volinetsre which are
connegted in parsllel to the eal}a 'Gf and C_ nas shown in

&
tigurs (2.7} €, and O, are the main and vernier condensevs,

=

The detailed desoripition of tho pells ‘;figure é.GI(bf} have
been deperibed in %&cﬁiau € of thig chaptey, ?hé experiment
has beon porformed at s froquency of 800 Kig, and at o tenpe-
ratuge of 30%. .

| During the experiment the o1l C,
negnetic fleld whoereas the cell 6f ins placed outeide the
nagnetic fiald, Both the cells ape filied with experimental

ig plaged in the

- liquide. Keeping the onoillator sdjusted st the desired
frequency, regonance is obteined by adjusting the capacitancs

of the sscondary tuning eirvoult unill the voltage developed
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at the V,7,V,H, in the sccondsry tuning cireudit resches the
mexivum, Let et eny particular velue of €, end Cg (pay at
resonenes) the voltage developed at Cp ond Gg are YV, end
vé respoetively, If 11 be the current flowing through the
socondery circuit at this conditlon then we have

11 b4 EE‘ - V.|
and

® L U B

2 * Qe = T2

wherae Gi and 63 are the cepacitonce af'the-csll Gf and Gg
respeetively vhen filled with experimental Iiquidae. Hencs

Vs

: o
5,
Ggea &
v,

Gfe Y,

e =T GBS L (a3
2
wheps € 4ia the dlelactric constant of the 1iquid ond O
is the capacitance of the empty call.
when_%he nagmetice fleld io appliad‘anly ?9 the gell
ﬂg let the voltage davenloped are V; and ?é noroass the
two celle, Since only the capscitence in the eell Qg
let IE be the current flowing in the seecondary olreuit,

changes,

Then in the sinilar woy we heve



\ /
2 X Ge, <N
T P v.|
2 * o T
waich giveg
/ /
52. - ?&
\F 7/
Oy vz‘
e | ‘
é—H - U P ‘ eon L2414)
! 4]
s

where €, 4s the dielsctric constant of the liquid in
presence of pagnetic fleld,
From squatione (2.13) and (2.14)

o/ _ ‘
_E____ = 3;‘!. Y cos $2.15)

Thue Eg obgeyving only the wolteges bhefore and after appii-
cotion of the naguetic field, one can find divectly the
value of e/éH :

grez  The procedure deneribed above

though does not give the absolute value of the change of die-
lectric constant of @0iew 1iquid in presence of wagnetic
£401@ but 1% can be eanily determined from equation (2.1%) aa
€ value of pure 1iquid can be obtained from eny stenderd
literature, Only the voliege measured before and sfter applie
eation of the magnetie £isld Lo gufficient Lor the purpose
which is the apeclelity of the procedure that has baen aéaptea



here, Seoondly 1t iz well known thet ¢o messtre the static
gielectric constant by resonsnee method, it is required t0
exlibrate sccurately the capaclior of %ﬁa gecondery tunlug
~elreuit, But the nethed descrlbed hore indicates thet the
‘ealibretion of the secondary tuning capscitor is not a primary
factor, the sxperimenk can be performed at any oconvenicend pogle
tion of thevaéeﬂnﬁamy’tuning confunney.

E, APPARATUS USHD FOR THE VEACUREEINT OF —:—-
' ' ' R

The apparatus used in thie esperiment are simost the
sare ae that used in vadlo frequency conductiviity measurement
of dlelectric iiqmiﬂa oxcept V.U, V.M, and electromagnet. The
dieleoctrie cella, R.F., ogeillator, secondary tuning cirveuit,
stabllisad power supply atc. are nll ﬁ&@cmibeé»in Beotion €
0f this chapter., The demeripiion of the V,0.V.M, and s elect-

ronasnet ave given baelow,

VoEe ¥ 3 The wo VL VK, nged as detectors are the vacuun
tube volimeter of Huweonic Ingtruments Lid. Hodel No. TF 10410,

Jleet etl 4 large electromegnet (coll diemeter 27.5 om,

BOmn o
rasigtance - 16 ohmas per e@il, minber of turng - 800 pery coll,
distance edjusteble of pole plieses - 7 cna.) has been used
during the experiment, As 1t i av&ﬁ@nf,fxam the thaory that
the effect of magnetic field on the change of &ieieeﬁrie |
conntont is enhinnced 1f the liquid is subjected %o a magngti#
field from all sides aend in fact the effect is anlely dependent



upon the ability of the aprlied mpgnetic fiei& €0 compress
the lauid, A simple confliguration of the megnetie fleld

guch as either tranaverss or longitudingl megnetic field
cannot produce the aeairéa ¢ffect. Unlems the liquid ig
conprecaed from all sides the effect would be negligivle and
hence a speeial design of %ha nrgnetic pole pieces has been
nade in oxder to obtain radlsl uagneiic field,

Oxigﬁnally the pole piacen nade of soft ivon wee

cylindrical in nature and of dianeter 8.3 ctte  From gach
flat purface of the eirgular pole pisges, s portlen of the
raterinl 4n cuﬁuogx’in.$uehia woy that 8 eylindricsl cavity
0f dinneter 2.85 cnm, is formed 17 the pole pleces are joined
together along the sxls which 1s radielly perpendicular 40 the
magnetic field. Tnring the expeximent the cell @g ig introe
duced 4otally inside the oylindrical cavlty and the @mp bet~
woeen the two middle points éf the curvature is 3.0 om. The
remaining il surface df the pole pleces was covered with
thin mica sheet. Thiy partlcular ge@a&ﬁ@y of &eaign proguces
8 megﬁétia figld which can combrese the ligquid from all sidea,
The seetionel view of such a magnetie field &rrangeﬁen% is
shown in figure (2.8). The field inside the cavity has been
nengured by a flux wmeter snd is found to have naginum value

at the tentre of the ocavity and graduslly diminishes outwards.
The malin point is %o é@mpraaa the 1iquid from all eides and
hence & slight deviation fron uniform field hem bheen tolerated,
Thus an average volue of megnetic field has beeﬂiuseﬁiéurﬁng

the ealoulation. The magnedic fleld for different eurrenté
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- hoas boon mepsured 5y'a Gauss neter, Hall probe type, nodel
Yo, GH 867 supplied by B.C,I.%,, Hydewebsd, & eslibration
curve drewn of the magnetic £ield againet current in the
coil of the electromagnet is shown in Pigure {2.9), koope
ing the pole ﬁiﬂcea ag 1t in after taoking zaway the cell
from eyliniriesl ecavity of the §QIQ Pimﬁaa;

Calibration of elsctromagnet.

Tabhle 2

e aen SWEE B SR aems i BRI NG b sk i BRI S e WP edd OME S ScRE WEP OB WeR MR e vond e SR

Current in smperc through ¥ Average value of
the aoll of the mugnet, | ' magﬁéﬁiﬁ ield in Gouna,
¢

2 o 1500
3 o ~ 20%0
' s
5 5030
6.1 3450

)
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