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DDOWC! ICII to TO 'tHIS IS 

lor t•chill& aad reaearob 1i1 u engineerift1 College two 

lacU.ap•Mble topioa are "laat.naaeDtatloe" aad "Meaeur••t of propertiM 

or Mterlala". Ill• autJlw baa a priYllep to work aa a reaeareb ac1•t1at 

• •••r••t of propertiea of •pa .. rinc •teriala 1rl aa •~.;taeerilla 

reaearob illatltute aed to uke critical atudy ill an eng1n .. r1n« Colle~e 

OD aa.e tJPlo&l electronic circuit• uaed in •odera iaatruaenta. 

'Dle procr••• of 1Dati'Uilentat1• technolOIJ ctep•d• .. inly on t.be 

a.WlJ deYeloped electronic c1rou1ta. MknJ ap .. kera and writer• h••• 

bapltect that the reout tecbaolopcal procr .. s of U.s .s.R., U.S . A. nd 

ther clenloped COWltl"iea le due to the t'act that thQ' baYe 1ven •ore 

atreae oa the atudJ of raodern phyelca and electronica 1ft all other 

branchea of engioMrlnc eubjecta. Ill oat of the egin .. rins Colle •J1• 

Irulla the atudenta ar interested 1n th t ebn1cal application ot phyai ca 

d electroaioa. the author of th text book• nd th teaehera are 

t-pted to oatoh their illtereat by loadin& the eourae w-ith newly 

deY eloped techaoloQ. Soae of t.he text booka abouad 1n picture• and 

diaar- of aopb1•t1cated iftatnim nta long with newl7 1:nveatecl 

ele•tronlc cireuiu. • one can object to the use of praeti oal atudy of 

.. dera eleotronle c1rou1~a to ezplatn the .arkta1 ot recently deY~loped 

illav-..•u anct •obiaea, lilt oae ~mat prot eat 11ihen the ten la eo 

oYerloaded with theae 111uawat1oaa that the baaio prlnel:plea and 

preYioualy 1DWDted 1a0ther electroDic c1reui ta haYe to be treated in a 

au.a17 raah1oa, it raot oaltted entirely. In tact 'Eleotron1ea' ia at 

beart o! 110ClerD t.eohnoloKJ. Critical etudy ot el•entery electrOllic 

cirGW. ta are aoat ••••tlal for aclence nd engil'leerin~ atudent.a or 

proareaeilll ·couatr)" like lDdia. 
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Maa)' of the etfeeta of advance• in electrollic o1reu1 ta oa .odera 

1Datru .. a,at1oD .. n be ... n at any induetrial exhibition. It 1e .. ., to 

aH, for exallpl•. tbat laatru~~enta are ••ller and 110ra elepat t.lt&Jl 

th•J wer• a taw reara ap aDd at the .... t1• be•• bater apao1f1aat.1ou. 

Die 51' .. tl7 t..,ro.,.d eraoeollio 4ea1pe of to-daya tnatru•enta •lee th .. 

.. .,, to '11clr1 ••" and ll"•t.ly reduce the chance or operator error. !h.re S • 

alec tbe U'.-cl to Mlc en bi&ftlJ eophietlcated inatrua.enta tully 

portable. Moat powrtul e1nd• influence on IIOdern 1natruaentatioa co ... 

tro the rapj.d develop•at in eolid lltate circuitry. Por it :la t.ha 

araea•1QI of theae ad~cee and their appllcatione to 1natru ntat1on 

bat enable ••t'acturera to .. t th ~ ire 1 teraa of 

prioe, eraoDOIIlc la7out nd rellablllt.y. For exa ple, the ua of re•te 

4-c lollc Mdt.OhlDI, eudh •• in the P )260 oec1lloecope)5, r lte ln 

t.lJ' 1liJ)rOYec1 erconollic deal • !her contrcl reli bil1t nd 

1 llft d aerriciq. Pren al.,, ront n 1 layoute were t r ed b 

tbe el•atron1cl behind tb coutrol knob or puehbuttoD. Re110te -e 

awltohlna, ho .. ver, allowa the deeiper to poa1t1on the 'troat-paDel ' 

control• tor optl .. l functional require nta and opera~or8 onven1enoe. 

ftler ar DDeotn by th.tr o• pluc 1 cable barn••• to tbe ap ropriat• 

cir.S.~, '*lab, 111 tura, can be laid out eo that all co~~pollenta are 

aoe .. atble *• the oaae of the inatruMDt. !a re110ved, thereby 

111•11~1q .. rnoiq. Cable tlarBeea per control !uoot.lon taollitatea 

eaa7 hult .tiadlDC and 1Jld1Yidual *"kine. tbia technique alao -• 

that ~be ooatrola ce be d eaiped f:or Mx1s• Mchanlcal atre:a!tb and 

eleetrioal r.liablllty. Since their oon~cta do not ~or• part. of the 

aeuriq circuit. 
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f\lrther •117 ~erD lDatru•ota or uchinea are too ooaplu to 
tt.e. 

be deaoribM adequatelJ or,... exalllnec~. orltioall7 for 1\lture dealp ••• 

deYelop•Dt ld.thou\ the propu- kDowl,edp of .. .s.coa•uetor eleetronlo 

ctroulta. In recent yeare it 1a Hen that IIOdifica~loa ill eenala 

eleotroaic olrouita ar in t.he .... lootlq •• the rapid deYelop•M• 

of related OOJIPOileDta. It. &""eDtly bappeu that tn th utok 

proll'••• of woh a f'ield, tbe r•aearob atu41ea on :new olroulta appear 

lft the literature, where tbeJ oan be eaall7 foasDd, li1Ue the 110re 

aio at.ud1ea on the 110ther inv•nted oireuita ar toua4 eoat.tered 

or1P,nal o1rou1ta is ao-.t1•• helpt\al :for turtber t 

ch type of studJ le m.rratod !D the ttrat 

Rip -a ppli tr: low d-a volta • t'ro ter.1 • are often 

r qutred d be" were don• w1tb the belp of •Ohanioal Yibratore :1ft 

preY1oua daJ•· &.at the contacts of dhanlcal Ylbratora due to 

eoM corroded n tbey often ~1•• troubl•• and 

had t.o be replaeed Yery oft•· In the d-e to a-e coanrt.era uaiac 

t.rana1atora the .. t.roublea are DOt confrODted with and t:or thta 

reaeoa their UMa are beiq 80 ld.de aad popular. ftae h1«h •-• outpa\ 

ean aleo be rett\1f1ed ~o p" hlp 4-o woltase and thua we ••• b••• 

d-e vuator..-5 eo to .. ,.. luob d-o t.ranatar•r.s•7 b round al .. 

YftT uHful la producinc aparld.ns ln 1p1t1on eirculte &011 low d-e 

battery YOl 'tal••. 8o ori tl cal innatiptiona of auoh a e ftYerter 

•..S.oooductor eleot.ronlc circuit • W..1Gh b••• bMft •rrat.ed in the 

flrat cbapter o~ tbla thed.a, are eo i~rtant. and juatlfied. 
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Arao\her aiaple ••Ill conductor electronic cireuit • ia the •tode 

awlt.ohlnc aodulator, W,ioh la w14ely ed in Mdera 1aetru .. ntatloa, 

~1aularly tor the eall output aiaaala froa ther•eouplea. !he 

1~~perteot1on 1D aw1toh1q aet1oa ot thia type o£ .. 111eonthtnor 

41odea, uaed ln tbe !)ra ot' a br14c•. le not .. in the Hoond eh•P'-•· 

!be third abapt• Darrat.ea t.be cll.fferent t.Jpe• ot pte cireuita 
--------------------------------------------------------·-------td.'tb co~~pl-atarr traaaJ.atora t.hich exhibit d-e cbaraeter1at1o• 

ai.S.lar t.o tho .. exhibited by re80aant, low paaa, hi«h paaa, band 

band el:l.lllnatlon filter e1rcu1ta. !heae typ.e of ~te 

£1nd ltiplex a1anal tr namiaeion Dd in 

1:aetru n ti eh 1 1 t. eire it t a b 

1nnat1 a~ d. her , ar volt.aa• op.r ted deY!cee nd •1 

ce t or to lac d ~olt ee or to 1 ct n 

thu th 7 y be aed for el eti \'e purpo in 1 atru 

rth , r nt' ia a ntlal • 1 Jon. 

• are all 1 to Y&r)'1n degr .. a, lnwlYed in .. wreaent in our ay 

to da7 aot1Yitiaa. lt 1e • old •• c1Y111Mt1on ltaelt. The old 

arly refer nee : 

. •fl!K1U 2 ~ I t_ Df: 2. 

I lifted up ~De eyea a in and looked nd behold a • with 

a ••wriq 11•• ia hie haDd. !hen aa1d 1, V:llther goaat you 1 AJid 

he aalcl unt.o .. , to ••aur1e J.-ueal•, to ... Mhat 1a th• br .. dt.ll 

thereof lind lllhat is the leraP,h t-hereof." 

In the word• or arfter Yon Si•en•, •to aure ta to lmttW" . 

Advaaoement of technological prosreae of a couDtr,- at be preo..S" 

bJ ad.aac ... nt in the art and aciance of mea.ure•nt • lor the _,ole 

foundation or aod~n teohnolo,P.cal: baae. 11ea in the ... aure•eat or 
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1'h7dcal propertlea of •tter. lloreo"r to-da.y'a M&IR1r ... Dt 

teobDOlOQ 11 claaalfi~ 1D t,M) p-oupa 'ri.S • 

(a) Dl.reot. ._aure110t allcl (b) ladlreot •••r ... nt. 

lleawr•••t or depth• and typea of eubaoil nrat.a b7 •kiq 

drill holea at &DJ place 1a an .aa•ple of D.lreet 

direot aaaaarelleDt ot pro~rt1ea of •tt.r 1a not lwaya poaai'ble, 

owever, and then tndlr•ct -8\Jre•nt .t e renored t.o. Ia 

Indirect Meaaureaent an eap1r1cal relation 1s nerally eatab 1111\ed 

etveen the aaur at actuall;, d nd the r ulta t.hat are 

aired. Indirect eur •nt of the opert.lea of •tter • ·Y be 

n-deatruct!ftl technlqt,1ea 1111cb b Y been deftloped 111 

th pa wo decadea. diee llhlcb wer fo~..,.ly re rded a a pa • 

0 b netrat 4 readily y ea!n electric ourre 

-r ya, ... --"' a nd ev n by 

co nly kno a ·ltraaonlca. 

n v of ort, length•. 

f 

Applloat1ona of electric current D4 ultraaonioa tor lndireet 

aaure11eate of t.ypea aBd pbJaical pr-opertiea ot eo11 are diaouaaed 

IV aDd Yil ) • 

lhe 1\mda .. ntal and uJulerl)'iq purpoae ot ... aur• ut 1 a tor 

cleYelop~~ent of sc1ut1fte reaearcla 1 cles1p and conetruetloa ot 

•n&iD .. r1D& PI"OI•ota. Meaaure•nt of ••ataeerin« propen1ea or 

•t.er1ale are badly aee4 .. tetr eleot.rioal. •ehan1oal 1 o1Y11 aM 

other br&nehea O! 1104 .. 11 techDolop o&l fielda • 

In the preaeat work ... .,ruenta ( both dlreet nd 1Bd1reet 

trhoda ) han been •de b;, the author on properties ot aubao11 

ph yet ca nd other related 11Mlteriale for deftlopaent of tube-well 

lrl•igation in Bihar ( India ) • !hi a portion of th rlt 1e aarr•tefl 

in Second Part" or th theele 11111Cb 1 eont 1nad 1 four ehapt.era • 
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In recent yeara deep tube-wells hnve coma to be r co~1aed aa 

an integral part of 1rr1cat1on work in Indi , ~ec1all in the O.n etlc 

Pla1fta o£ UttarprodMh, B1bar nd eat. Bengal. !hey are eS n« 

conatruotecl nd ueed :ln eftr lncreaeln nu era. Crorea of ru •• 

lreadJ be n •pent n tube-well acbHe&, .tlioh 1rr1 te exten l e 

racta of' land., llihicb wer ol'l unculti ted or orly cult!• t d for 

of t!ia1en't d I table an of :lrri~ t1on. In t ture 

the 1n1g tion !a bound to incr ee n f 

nay are to b lnveat d in thea. 

t t.he in probl • 1Cb t 1 trp of t 1 

1a C1D •1 d ere • ot t t• ie f th tube- 1 

ot th 1r .s. 1 • 1 1 h avy loee to 

n•J• e £, ilur tu e-well ot e rt 1~ rea ta 

1nlJ' u to i prop d 1n in ult ble tor th t 

r • Op 1!1 ow very littl 1 v at1 t1 .; b '' b n • i 

on .-..u-e nt" of Ph}'a1 c 1 properties of aubeo11 ter-b .. rin 

atr ta nd otb r nstneerint; t.erl 1 • icb re t •• nt.:lal t r 

prop d e1cn f tu e-well•. rth r h r eulte of aci n 1f1c 

inY at1 ation of one ar• would beYe 11ttl uae for ei 

tube-wella r~or another ar•· !ble ia due to the tact t.hat the eubeo11 

-.rata ptaya1ca ot Gaaae\lc PlaiD at the toot or the Ri~~alaya haa a 

conalaerable tlextur• and d1alooat1oaa £or ita eeia.to inatabJlitJ 

of the ar ... 'lbua tor proper des1p or tube~ell e1nk1n or aDJ r\ 

or t.hie rea, a thoroup ... eure ent of h propertiea of aubao11 

atrata tor•tt a ie required. 

bao11 phyaiea 

bun arried ~ 
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lret. two cbaptere ( Ch. If aDd at. V ) of the 

aecoacl part or tbe theaie rela~• ~ t.be "Heaeure ~" of tbe 
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• re ick ethod tor w.ur nt. of i ra Co " 
f aoll tb tbod, 1 ! 

1oua 1 on Ill • • 

oo1la co•paot d ~tb different ~1ature c 

the nJieaaur••nt " ot the ult.raeomc wan en.-o a aorptioD by 

aoll nd it• theoretical iaterpret.ation •r be ut111Hd, ln future, 

tor d nlop nt. of bod tor ~lek nd noodeatructi t.eati of 


