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RADIO FREQUEHOI 0\JlW ~.&. IVIft" • 

~ lno.ak: 4taBrUa ot the uperimen1ial. art:'a!lt'1eG.\Ollt oan be 

r.preaente4 w ~ aiJtl)le rwt work oir«d.t, ebown 1n the ficure (2.1). 

t.t ~~- t.ha equival.ent lrlpodance and !or pa:ra.UOl combtna-
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h e 1e tho mdio .trequeB9Y res1otanoo of tba seo f.&4al7 tuntag 

(tor t1e4uot1on ~eaoe refer to a.n 
eotiOA) 

bore 10 ~~ >the 'l"'uonant curn.mt 1n the •• mU1,.mlOtor BD4 ct 
! cz ara 'tha oapatd.~a ~or l'N-.&Oing 'tho H&ODMt ourrent to a 

1 value t 1 , loh le equAl to fo;.. o~ I 0 • 
= 

tJrthcr thO reeonan' o\UTGAt with oell tilled with the 11~t44 

1e :ven b.1 Ie 

1=-E-
2 R + ~ 

0 

(1~.7) 

n .... 



Ill thO proaent por:a tal t llPt 

R = 1 

J 

~he radiO 1.'!-cqu.on.cy ren1aton.ce of tho polat" liqu.ia, 

, hora_ e_ 

e1 

l 
R= es-

th . g_goclfic raa1stnnc , t 1o 

I l 
'f:,:::.-­s .R 

tWline c ndenser t a tnrallol ~nto o::~ndon , oo the capa.c1ty 

of t~.a.:tng comlen~.., 
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__ 0.:_ 4!\ t 

oooell 
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R.F. Meter 

OSCILLAlOR P 

COUPLED CIRCUIT 

R.F. Meier {a} 

(c) 

-
Fig-2J Experimental method for Determination of r. f. conductivity 

of polar dielectrics 

(a) Circuit arrangement 
(b) Equivalent circuit for the coupled section and 
(c) Equivalent circuit for the portion rlght of r. f. meter In (b) 
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R.F. Meter 

OSCILLATOR P 

COUPLED CIRCUIT 

R.F.Meter - ( 0) 

c R c R 

(b) 

Fig-2J Experimental method for Determination of r~ f. conductivtty 

of polar dielectrics 

(a) Circuit arrangement 
(b) Equivalent circuit for the coupled section and 
(c) Equivalent circuit for the portion right of r. f. meter in (b) 
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Fi1. 2.2~ (al-Radio frequency oscillator. CbrSeconoary tuniM circuit. 

[icst of components. 
-

VI= 6L.6. 
R1 = 30 kJL 
c~ = 350 P. F. 
C = 0-500 P. F . 

Cc=·ot tt~F. 
R .F.C.= Radio frequ~cy choke. 
R.F Met~= Radio frequency 

milli ammeter. 
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tlqd1_g, r,roqumoy ;ai l&petn• The rad10 frGCluoney mUltnmneter rana­
ine frGm o to 120 r.'\1111 amp. ls a thermo oo~nlo typo Dil.lln:!coter and 

tt 1a oenDitive ypto o/uoo. ~lllo inotrument hao .obttdne4 

from ~eaton: Instr-.timonta 1v1o1oJl, eston Imrtrum,,.tlta, 6141 .Fftl-

~acm Avau., lieY~ark, ..-J:eraey, 07114 u • .,. • no t:.JOdDl o . 1a 

508. 

f th 

(Jr 

ng. \2.4) :pay bet oo 1 er an 

a1. tranato~reot1f1er nnll fUwr 

volt Ge from a.o. oa!n.s suppl,y. b1 tahlliued va~~ 1e given. to 

thO regu'lat~ ~ ermrns""'t!ng o~ oer~a -,\lli& :a:L ~{t.i.- i·cm'liaae .powe~ 
r-

tutie) anA all a.mpuiirJr tJf sain· G.- A f!xe4 reforoAce Viiltag (o'-""-

ned f'rml Vll . bt} and ~ clltforenoo nsplifior Of Gain 0 1o USed to 

oon tro'l TL1 ao au -to afford degnnarati.vo COQpen.oatiaA f'or ~ change 

in o1roa1t OO!ld1t.i:m~J ~!!~ tmul 11 -nlter thv -exi11t1 

-

roaul.ts in l.ooo · o tn., ronietoro are by-!)&See4 bY oondmmors.. oo 
-

tllat a ~ootor da:@me t10n la obt inei fo~ .c. ~~ in pan1-

ol11.crt for rip n Vlll ei ~ !• ots or tllo circuit it can 
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Fi1 . q. Basic circuit • of the stabilized ~~Jver 

supply t~e d~1~nerati~~ type . 1 
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1n the ~.R.F voltase (dge "" obAnp 
,; 

ln 1ns or a} .Ul appear acroao t~ ;&;il aoroae out t &n4 

t nco :t of orror v 1~ thrlt will a pear aoro011 ~L b .s 'ttJD.• \be 

voltn aoroas Olltilli't• the stab111aa't1<?n t-uctor f 1ibe oi~t u 
B. hG r-.eaotMCl't of tho oontlonaOI' , at rl p1.o ftooq~ -.., N _.. 

e 11 eoo~pand w.:th raato ce t m lh lt. h1a ooaa.•• 1111,. 

tho atab1t1aor In ~tho r1 le ana"'s.t la not mde larp toa-

nv ,1-di.nG -unt\CIIJimblo tranBlent o~oUlation 1n tbo outpu\ wlte•• lA 

order to obta1d a ot1.0&1q rl atUI an al!!Oitl ,_.. 
- -

feot regulation • two at a.o. 11f).cat1on hnve boon 1Atrokoel 

1n tho utrol11t. 1£bi u.t ut vol.t~ 1s al.~• -Ra tlmoa ~ • 1M 

~ 
It 1a observed tflat UMar operattng oon41tiom1 the e'tabUtaa'loA tao-

tor :1a ot 1ohe order 5000 !ll4 :1t ,ee dOwn to BOO uaaer utr- oca­

d1t1ona of =opera'S! *iOh u f:Qll ou or 1i60 high or low ma1n Yol­

ta~e. 

dw main a~pl.¥ Uau wl~ ta 2Bl -vo.1t• 50 qyo-'lei/eeo. 

ln.gle pbaae 1IJ CllMOote4 to the primar.f of: tbo ~o!'!ler Wl4 n6al-

to4 4. o. vol ~ 18 obtained a' o :tput of tho ci cUlt De ~ 

1a 0 to 300 V and ourren' 200mA max.iiDl&h 

cir oui t arranga::wnt 1e • along 1 th tho eto.bU od 

QU 1 to et- ve bias vo~tage eapply. ~he- ve b1aa m1 J)ly ie "l.W..._ 
tron a e to a111con reot1f1cr Ia95 r gUl · d rgy 

var1 ble• ve bio.e vol ie otrtatn f.Toa ~0 to 100 V ~ a t a 

tont1ooetor ~ovidin r 1r.um load ot 5 oJUy. ho 1D 11• 
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e large tor 

~dlmblo trana1ent oscUlation 1.a. tlm output valtaa~e Ia 

ctically ripple free outp\R nna an lll.flD11t :pe­

tect rogul.nt n a two uta a.o. mpl1t1cat1 n hnve boc.t1 1Atro4aa.& 

1n ho oirouit. :bit output voltas- 1a a1wa.ye • WM 

It 1& o~serve4 that operatJ.ng Oln41t1ona the etab111za•loa. tao-

tor is ot the order 5000 8ll4 1t 8)H aown -.o DOO Ub&ter eau-~ 
d1t1ona ot operation ~oh ae fUll load or too hlsh or ~ow aaa1n Yol-

t&P•• 
he •lA e\lPP]¥ llao YOltap 1a 220 Tolta 50 oy-olGI/aeo. 

Single phase 18 cO&mOotet to the primary of tbe ~OMV fW4 :re.­
l.ate4 a . o. vol~ 18 obtatnad •' o~&tpa of the ci Qit _ .et nage 

c1 oal"t arraAgaaont ia 1184e a1.oA6 ~ 1 th tho etabUS.Zed er 

wpply to set- ve blaa Y01~ eupply • :dw- ve b1as au. PlY ia wu.._ 
trots a oo te silicon reo'tU1or 1895 re6'11 wA II' a ""'* 
Yo.ritlb'le- ve bias vol le obtained .froa 0 to 100 V w menno of a 

poteutioaeter prov1d1n r DBX1rmm 1084 ot 5 OAly 

... 
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wl\ap oatplft 1a 1- t~ ~y ia tM + ve .apPlJ' a 1•• .._ 

10 •Y JA tbr! ve 81&Jlilr• A wlberter ea11b&"ate4 .froa 0 to 800 ftlte 

la ~ at the olltPIR ~ -.o na4 tile leo• o\ltpat wlt._ 

The _.ntoal Glrold.t ~ of the ....aatea PfweJI ~ udt Ia 

'8bOWA l!l $be t1gt.ln (2.5) . 

L1.at o"f tho OOS.POI'la'U of ~r SQDlJ UAI.t. 

Op:llfjpe £4 ,, "• 

R]. a.n.. Itt 16Cit.n.. 

8..n.. .,.. 100 n. 

.. U.n.. Bts Uiit.n 

--.tBa 690&..n. '- MI.n.. .. J.On. .. 6'IX .n. 

-

ICJO.n.. .. 6'101t-:..n 

B.s.o •• at.n.. .. -170Xn. 

:a,, -8~ .fL Ba& 221(& ..n.. 
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~. lB.n a., lOO&.n 
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tho d1elootr1c oeU to be oonotont ond aleo for tile a.ria.tion of 

taaporature. 

A .~aa-tber: otrta' ~ype Ho LP- 202, IlJ!A ~ 1 udapeat, has 

been \.\Bed tor th.o above purpoae• abOwA 1A Pige {2. 6) 

.11Q- \bernes1;U 1a ooapoeel of the prtAoipal par-to a 

t . ~aWe 

• • ~a' 'Yeaeel with •• ot ringa 

6 . oonuao't 't.~~te 

7 . naturn pipu 

• lftBter sud ma"\trol tbflrmomatera . 

B\D"r-ou:wia4- by- UA al'wSn1wa 3aate•• TM opaoe between tank 8114 ~eolW' 

la £Itted: lfltb a tiDat 1WJU1. ttng material. 

2 . La• oba lid. olo3od tbe veasel d ie d ot Clo~bnoo henol 

socurtM a4~ua.te beat lrulld.ation. It le f'1Xcd with to\U' toater 

ocrawa. 

3. ~- WDP ayate 1a driven by a ( tran.efom.-} oin.s'lo--ee 220V 

GOO V .. 102/2 r»tor oo ted verttoo.Uy, equippud m th • 1 fv.F capa-

citor ror aaxU'lary pbaao start • 'fbe ump oyot tmY nave -two 

funotl na to tir tho thcr otat1o 11q~ 1n rd r to our-e Wllform 

boat diatr1but1on, , incrasae f external t.a..,1PUJo"'"6 tv.re regalat1on, 
• 

to ci roul te tho tllor static liqu.id auot10111 seuro and coob!Ae4 
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eaotton d eoSUI.' oircul. t_on c be obtained. 

• !be! toot vesoelt made of copper, hac a oet of rinee to pc~lt 

the l:ntroduction or tla.nged voaoolu of varioUB di toro to the 

ta.'l.t. ~ ina ulnt1on 1o. 1m roved by a cloth--ba.ae phenol cover boT-e 

he lllg, bich 1\Aa t\t bol a .for tntrod1.1oing the o nncotlng 1ree.­

• i'fte oJntact thornometer hilS a finO tungsten Wire roacht.D.S 1nt 

the oa 1l.lnry. ~herl the uire oo a into o~nta.ot \91th the rct11'7 

colmn, ~-rn.ak~ h _ __j)iraldt or the c 

-tins-. til.!\g a<t~tUl!'e :t~ be uot o:mataA't _j,q a41uotaa -y 

ot ai to.noo beWeru1 tungsten t~ir• and mercury bulb. :a:bo t too wtre 

in 11z. d to nut Wb.i.oh vea on a fino ~oaded oJJindlO;t to be adlus­

"tOO- mtll- 'h-e ~t --drUJ:t o~ .:.the upper p~ o 1a10 oonto.ct tll.Or~omctar. 

e. rile ooolUiB tllbe qyatem 1iasea oa.re of tho dio01:£13t1o of ellper­

fluoLW ~, .. Too raw of hoat. d1fJ8iP::,t1on can -'De adjaatai tw- ""~ 
lating qaanttty Wl4 now rate of the cvo t . -flbe cool 

aurrow'W-a t!lo heater-or ~'le l:o'~ pQ~.er groatia improvtnB tbo son~ 

tivlt.v o~ aclJustoen.tb.na the oonsbncy of t porattll'O• 

7 . :.~:ho rot11r. D par toty . 

• hG blatcra h :t d l~en tho tbomoot.a.t1o 1.iq 1d at catUJtant 

\1 tto. opeot1vo1y. H t- "trn!lmiaa n 1s 

1 dooitJ:l. 

• 'fb.o c nt r. 1 t 

tho lwlder provldod -an the 114.-

h- r oyli.cdrJ.-

Gtr 



NiD-I hermostat 
Type No. LP -202. 

• 

. . . . . . . ~ . . .. . . . . . . . . 
'"' . . . . . . . 

FIG . Z . 6 . 



-f11-

p ootor t ~ntrol ovico, be 

ooru t ot 

to ~ho eloctrDnic c n 

tJ s th ~ ter d nith a mbrOur"J 1 ch, 

on or or£ thO accordingly. 

5 !i'U'Io.u.Q .... , 1o t ~ for the op ratt,on of tb r."l tat 

otl.• t 'tCr.LftC~'turea 
0 

bove 100 c. 1n t. e, 

for ' t te rn c of e 11 GhOald bo 
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(~he !.00 0 and 1.50 o. om rnt~e vnrio 11 

ther) !Totll1J:le 1 

o11. ~he 0::1 rnturo 

teepornture lo)ar t l tho Btort .. thing 

baa t 1y ceae • n 'the on 1c c nttnuo r hoa.tca ll" 

• (2.7) 1 

oonointo o 

od cl.on'"" -
noua tr p r econd. , n h1 oed 

rp 

1 o~o<l by tho vnoWJD tu volt 

tar tor or 

grwt1c U ld atran h of ono lWO 1o u glied 

uoed o. or variou.o c 



. 
ElECTRO MAGNET. 

FttJd Str:en!th _ _ -. U-pte 22000---tauss ~t IOmms 1ap-: 

Pote Pieces teonieal> Di& 3cms lenath 2T5cms. 

Coib _ _ -

Thtse pole piecn are made from special 
.(nnnliif-soft Iron -
Distanct': adjustable lip to 7cms. 

_ Gia 27..:Scms -Numbu- of turns 800 
- per .CDlL 

Resistance of the coil - J6 ohms- pn c..o_il approx . 
Yokrs _ The yoke has b~en made from silicon 

mixrdcast iron. 
Total weijht _ _ _ 150 K4s approx . 

FIC. l . 7. 
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.!J:.V •• flle gnot1o f'1eld for differct ollrrfmte baa boGA oalaalir­

tod £rom ouppli data. A oalibr t1on ol.lr'Ye drawn of tho ma(Jl.Uo 

1014 asa at ourrent 1n tho ooU of the electro~t 1e llbowu :Ia 

tlle ..tiS• {2.6),. Mpl.1tu4o of the o\ltpv.t a.o. voltaG'!t/ 

~ llUltoii auppll.o4 by tho C'AI\I&taot.arer " ~raon eo· r1ca1 Ina 

~Co.~ Cambr1t1gQ, !.iaa&Jt U •• A. 1a 0 .16 .. lll.Ve/St-UBOe 

TAbl.t e.a 

Clll'rtmt m ll!:'lpGre thrnugh boenod V.f.V. t1o rt.old 
tbe Oo11 ot 'trut ~ road:Lns in Yol ta in Gm.wo. 

6 o.e 1U1 

1.0 0.4 2222 

2~ o.a& 4695 

3.0 1.18 :M52 

4.0 1. 53 0500 

.o 1e90 104.00 

6.3 2".61 14000 
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It 1s boarvod tt t tl f refr ot1v ico of the 

d1 till liquids 

tur • 

h8 ooet.ttotent of vtoo oity £ t 

'tllO &1ut1ona at autor.ent 

o.t C• ( .10) 

1n th vioo 1!1 

'\ a coer£ cleAt ot Ylscoo1 1qu1da 

~ are t lr roopoctivc GUB1~1 a' 

1n terl15 lltl1 or1-t.ioa1 taolo una 't uae .GDQGurod 

ur 
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coeffi.ni 

f 11 \'11 h 1 tor tu val uoo. 

0 u o£ 1 loo io 11q id co 

tho rad1o 
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vo 0001 

ty .. 

the va.iuo o t: 1'\, 
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Fi1.2.JUa) Cell desi~n 

(a) Brass electrode cylindrical cell. C I) Pyrex ~lass. 

C2) Circular hi1hly polish brass electrode. C3) Tun~&ten 

-

vire . (4) Mere~~ s-eal & conta~t. C5)FiHin1 tube IJith 

1round 11ass stop cock . t 6) Oiif let tube with 1round 

~lass stop cock . ( 7) Connectin!L wire . 
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f'i 1. z.n; t-b> Spherical ~Jass- eell . ! I~Pyrex g-las-s . 

~2) Circular ht1hly polish brass e~etrode . E3) TuMst-en­

vire. C4) Fill in~ tube \./itt+ ~rotmd glass stop: cock -
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Cell desi!}n _ 

ttfPyrex 11a-ss. (2,3)Hinh1Y polish brass erectrode. 

(4 > Tun!lsten vire. CS> Connecting glass tube- ftl ltd \Jith mercury . 

C 6) E bonite rod . t 7) Connectins scre\J. (8) _ SpriflS . < ~. tO ) Ebo -

nite lid . 
----------------~~~~-------------

FIG . 2 .12 . 
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eire ar oleo es oo ,tod by a f.ixod 410tanc al • 
( .11) 

~YP b) i~ax gl a oyl1Jl6r1oal dioloctr1o ·0011 itt.a 

1th a fiXG 1o\ or :t o de d DOVnble upper l c ......... <>LOU • he per 

1 ao catl d1 ell a 

tl 
,~ 

'l.-_. 0 n of t 

aiaonaion. a eotr 

and 3 •• 0 ct1~. 

"trade nd to 

ot far 8 

tot: lootroaoe 

torval ot t 

eo lectrodea have bo n used 'b.Y 

by 21l (1 0' 

~bl -diol ctr1 o fl].o.e o lle ore tlU"ou.ghly 

cbro 1o o1 , 

laoo durinB 

a ollre 

tl bro.os 

cular fashion 

ntll u ~· 

otio tOOk 

ftor tbat 

ovorol, 



t~ ~lth d1ot1Uo4 ~tntor. ~o remove traces of \'Jntor, tluJ \.aahe4 

e_pt 1nn1do n thor utat. ~.ba dr1od ooll& ore Q.8Q1i1 wallhH 

wt.n ~drtlted uro ben.0one and <lrted. 

trthor gta.oo articles auch as, Beakers,· 1pot, mroa1.1r1R6 

~mder and opecifio Gf'O.Vity bottlo are t aohed d olaaned ~ 

blJ ~~ aema WIJ3 as tho diol.e«V.J.c cell. • .. 
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