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GS You Can BUHCI 

d'/J;Jdt Ii A®UU!f &top-go di :\Ike. ti b 11.f .. 

dirtr;don, bUI ~tap C'ICQ'Cllt now fn tht1 Giltu The f{j I of PWUlB 
rn~ulat.eli 'Rf tltrooa;h dtod:: ll tti ·chop Q{:r th ' ill ifll • 1.1f l 

Je11.111n two ~prl"lte componnll; one: bdu lhc 'top IPlr or ihe 
W~lrui.J '31meh ll" OW~ B 'Dtj'lnJ dL ~~1, fall ll'I fJlf11;ll)1 

'ifut riiU:fatio or 1h, i:.'lt mt /tF tJDJl.l ~d lG modu!l•c tht 
Cii?rtt r:-flg L 11. 
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~111b a spemr, ,...bUlb ,,..."11J 'I~poad to •h~ n d..c. !;JUL, 1iiltil.ni 
d\I ti:i 1111lb1 labml tn a. Jtm!Lar Q'j .. 1eltjiltoHtt I lttff1lu1r;in 
Fis- t .13. ]'he :RF ctgp.al' .Ulp halr pre.sent ·ill DOI arr eel ti a. .lp!lll!I, 
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or "d!Oll~' llf" Jnd • oll..c.. cximpon~n.• O'U) ~id i\'P 
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l'JfC attqn:t ;paaw cm be abtJinOll bu 1 il«lm •y 
l:'llorel •I Df .iblifilli1 '11.ca 1t1;Uq11. 
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lluc rrl!I 11.are ftl.lt-d, CQflMCtkl lf19 oJ~f'faJ ide of tht JUA ,ti{] li>J 
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H 11bowt a1 Dcar-cquna:lCJ1l) ~tOC' lll:i~d bC 1S k -.n:d e:1pacitor 10 
I PF 01 Jlf. 

11m linttt a :birUJY' ii .IWo R'qW~ lo ltlpph l)OWCT far die 
U.O • or to woi iDDpJillcl Thh .::a.a bit ffom I .J 'V Up to 
~m-ombcr ae riJJas r; r pol~I)' DI Ol:UmCCWlW tnelO wn Sn fig. 3. 7 

ri p-&p tundlmr. lf1 n'{l>tl tJ bLCIJ wmhl d d1t1 ~· 
~f'll! ie llt app IJ!ile !)' rut111 S ~EY poli.Qty also affec'la I.he 
ronncctioft• (Ir Cl.Jladtoi o (if 1r1 c ~ftk 01 u l.a~ L)'pe). 

Expe mimt {11rtbc:r: by tfY.hl! th~ .fl[foi:t (If ullsia d1;l1Uanal 
Qlpln;iin[llm Lh!id lt, a.C!,l:u>pf,0, 001 pf 'ti)! tJlll tl'alun 

wC"U}; ct, 0 1..PO t µf (uy o~r llue1 well); 
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111Jt clmirt .birorpc:um!l 1JI1 ' ID 11\p 1vc: the lir:nll 
Jolumr: JlDd diwld gt\'~ 1'!,uer perli •t tiWl 1 n ~ diod~circii:Lt. 
L u cl AR th u_.w tnnerl dm.tlt. b1.H l.mU$U~ ruturt' Es ilu:t tllt 
~I ii ™ le:d 10 1hc rail ta"~,. t • .by ~ or p;rm.mJum 
d~ o '- L'd thry dtootd pnfe y bi' th. ) · ms 
to cf ihi:m rite d_ght :'If r~ nd A ltlgh-tn1 llii10A cr.,·ma 
llllfl ~ j f Wiled Jn tJm clrco.l~ 
C~1ru w u a: Cl, UOpF th1 ri;i,aci10t cm.bc~d-t.ry 

•jth end rwlthm l n lite i:UCUJt}; CJ wad 04, I JJOIJ I' . 
111.i flplh:mtm a.ppfn,[ point f Iha iUt i;q:n.n.nctJon a tb~ coil t 

lJ btilt rt111n :I by fQ ind tft'D~ (lie!! CJilplOl I sd Citcrlii). buJ 
di Lbauld wodc I 1 ooinbuJ !!t•tl lrd tn11¢.1t1 patnt from Ille 
'c.uth.y' Md. 

l can tlto he ~d ~th tionnJ 'tum:ckirmit ~O\?PI 
I.ti. urf. ' tn rop or thn coil. L im llklde Dl ~~n to 
tappln pomf withe ~ocL 

4 MORE ABOUT TUNED 
CIRCUITS 

31 
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ih tJ 100 dell ~ 
bccim. 11r the. coil 

• CoruitCtDta u at-rlJl 
lo a UPfUl3 p • lo r d~~ i.hc coO (t anl, lhe 'eatUJ)'" end) 

ould ~pt Urit • I mm.z E:lgm1 m rt tJ • ~ f't1 UQ11 
.. w '1toduc~ lb opUmu:rn 1tt l<OIU)el; lh¢ p6inL Th 1! will .llloo be 

o;pu111L1m blppin&, pllfnt f Dr ~ dJQ4r:. 
Fb1di.Jli1 opl'imum tapt)ln ptrl111'.1 rm tb!' r mid dlodio 

con°"tlOllJI bl I b I tritk)' OR USl::"'Wtlllnd tDIJ t11o= irodt IJIJ!pim 
pai:n • 'tri!id h1111 la be bm4 b)' acnpiag off ill e l!fltuwl insl.llatiori th 
Lb~ mk otpnidueJtl Wicitd ~ T1 c tff«• srrt:Pii.:ltd b)' 
rcmoY'fil.Bi er ddlrl Lmtl ai lf.llc1• end of lf1e cull, 111in -th ~I n.11. 
tllppln ~ tn1 C11r thi: dIQ co11 n .g. , 1'11- 4.l mi 
to 'I rnimbar or .1mm on lh! coil f!JD ln LI llllD~ h09l'l?Vef.t w 
QrJu l~llP llf I.he CGrnpkic. tl~tcd~ 4!1d th111 WfiinJ 

rtl'I ol lho tonc4 cirml1 (tee .. te.r) Then \ha dJIJW bltph:I poJn1 wUJ 
Ii t.hil le a. 

For lhk ~C' or gpedmM& 111.COted C'Oll of 1'1'1.U ly hrfF 
dlamtt1'rd.c'Ji1fUlD .. w~ndonawJvrpa;xrtD f ~ tfro 
!\ fil} tength:. af h~oad biiJAI ltl:Jp hl¥C ~ tef'TU!O'led. The 
Wit cllJi br d b)I f!W LJ amlp:i Ill ~ t r-Qd 

1111~., md hnf:mduaJ ~rn HJ full)- tepil'atcd CoQa d oc-Ung-Fig. 
4 3. Optmtmn pp.in~ poilJ. n tlUblidtcd by 11 1''1 tnib 
an ' l1ei rt.Ah tnd .,iOOe-MI\ tc Wircl £oto tl.t.e DluU tiu of lh(I. 
eo~. Llrll. ~ri very cud~ Dll(e ~!' Jm n r~d 1ll 
tbo1,11d not reiuJ ht abtlln( ml tttOr e< tlt.m II tcw h1LfU Jlt illlete pGin'lr, 
wh:.th m n t gre..U~ modllJ tbe coil .. c'llntc 1f allo~'Cd f Clf lr1 ltle 
lnluld WUJd.fnl, (a •dd n ur hn111 IG ~ dellgn aurnba1 gf 
Wi114ln )-

n1. l' TI!ll err~~ ta pai:i1 Dll • J!mpJii can 
t'ldJld' mldini ar RClfl'I lim'JI M btb rill1 ar lhll'!'~ 

39 
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Lo ou-cored ~. dtt ill · cm ~ cbk~l•ted wlib r~obr 
1ccut1~)' From~ llliimt-r~ IQ'ltl number 01 •r.am ~Pho Pl • ):. 

RJ ,tip 
L , iruludlmCC. nrl 1 I 1-= 91~ ~ 0 f 

urJtrrc • c ll 1 1JJ in liith~. 
J • coU \e-"n,gth iri tn-th~i1 
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l 01 C Ilk oUili w mmd llJJi • 

Pacit0.t IW • Qtiog or { t) ~ p up to 
tunln1 Of 1namau 

0.16 
../{CJ 

x I 

11lh 11 mtm: R'rlvelJ.lmLly 1r~t«11i .u '°'ullon Tot 
du.mt I nJ p d~ rcqul.Jcd'.1 IZ-

Fill Iha mr-dJu:m 
~oo UJ I~ 
r~llfK<f :ldl 

at.SDOW.. 

J.C ~ x 10' 1 
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, to cnrorrqxrn P.Jlli11 , U!-2 prod !Kb ul LC 

l.C 
O,a2s ... 1,,.u 
(500l ,.., Iii 

• a.ooJ " J a" ( 

Di 1 ,500 Ub: I. c 

• D.0001 ~ I a• (•PP Ji..) 

At o e end of tlic e1picltiJr UJ.ni.ng cruise wh~ti! C• SO pF, mJu~ta~ 

I.. t ~qi.t!red "~ 

J\t lb o&brr. <rul l'lf 'SLr apli.d1 r II.ii 1 r.ao fu:r~ C • SDO F, 
induct.ulte ~ reqWi!d 11 

c:lOCJi!lH 
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Thi DD&nffig.ban 
'Q"; •hi!h-QGail.Lt 

d c: nctivHy, i 
euetlll '1 I h:riN'l~IJtmct cm:. Fo1 tlth '11 J ~ dimn~ttr 
~..fm ~a ~'• ualn& ttd~m Y(lrc • m Illllr£ llff ~ ll lh1111 lin.aUer 
IQa.IDec~r coil~ wall.Jli.1 from ·tb£nnei wen {lin~ lli'Ur 

t.lt Uct"ttmiUg ~h:r). 
:ulLI~, 0. iwl:11Gtn11:11: of a; woot1d roU rt bl inQLc ~ d 11)' win n1 

iC o • tl1 inc: ltc-tnm cQ?r, 111 , fimUc: rod. rt111:=~ '111, r 
d--11~t can be usrd, ioq,wriJ lw turm, •a prod\Jm Ure-
lndu'*nr:.e r LllrcJ.-oot:b ~11do1 11t lef) Lh Of lf(l.rc and ... r~ r 

an~. 

J.U\i: lfte ctua1 lndr;u:tDJ!e pn1J 11etd ls n d~t ~ ~ ,iu aad. 
cb:toctirbtin Df t COft 111!ltf~ wmlllitp rar tnitMoll JJ 
iclnQot r; l red. MJtd I Im~ :rt:1ula, 01 '1ptiCL~ 
w\ndut ttlJI i'alu: d by l1llJ ~d trrt1t. 

C n a or.tmttr T e 1Jt: 

!-la, dlnrn1ttl!E mgtb lf Ln, 
-In. d ~ bJths '4, S, ri md !iin 

f.w diameter f@n£Lhl 5.6, 8 md ID IA 

,, 

th qft.t!J 
• A !'pi'-11 re:rttte-ilih 

lllllh 1 ild.cbru ol •t'I o.i 1an. A 
In .. ~ 
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I •• J c...., •n.d. nmfl1'Jllrl8•' Will tql .'<t!l~UJI· i.!:J ~'* 
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fi 4.1 • e.j.-dty crmp lirt• 
gf~~ 

Apln iht Dpt:fmum n.lll toe tJ1 capitll Gf1 tM 
ClJm'1tfh '*Of the WCUl'IJ bdn! C'Oapltil l"Q C:Di.Jj.'lit tUl - ~fl lO 
tht ne • u.ap ht<& 1~r, optimwn n.l1Jn tan Yl.J"f from :no 9F co 
aDIJf. ln Cfil, lblJg!t,af\ipi'fi!Ucf!i\ bcStttsuJU 

Dlt • l U"1mU, Rptd.L C'-.)UpUn •re 11h.em1tf~ frir 
~tlrll i l\lil ti.a In rt •i'ftr1- not ju d1C 11.111.:d drn.dt 10 J..b:c. 

5 A •PUFrERS 

H LI 1. c:hu.Meln11lill uf Ii t iur thar It wocla u an DV1rl/lt:f of 
~slt 111 abc mort Jfldc1y ,ysi:.il mod Qf ~ctJan a lillllii!1 r ,.,r 
melt dutlu lb. inp 11 n&J 1fM d1eul1' both oonnccLi:cl hi 
rnut m ka~ltcr m Ile , lht d.tFC a amplilla.110n tit o.nrt:iiC 
plJ1 is allcd lbe 'h:bl' (§> ot 1 1t 1rtNtSis.tar. Thh is giTC.o hpB (or 
•u.ur forir.'ud ~ne1' r uoJ In lmlll•tar dumwmtla (i« 
ClaplCI ). 

A bllir tnn11Jlm mnpw:ici Q1cu1l 1 ¥1!,Y rnJ-1at:-1tnJ 11 ldc:nllcaJ ( 
1 p+p or Di"-P ~ot.,ellttpt ~ ti hlltEtt) pOl1nty-it Fft. i.I. 
1Jtn ~ any Jow'i>CJ'ftr AF trmtiihlf ctt1 be umf. I th drmU n. 
hJa.J ol' R cmitt ~ •We- prov din c~ltctat cwrl!nL O'Ji 

exc ~1.111 ~ 11 m rn.um l ]:ieci6cd uni 1 ro1 0 ' 1 nu1 u~d, lb 
• 11»11 c:uuti t tlowtn1 Jn tbt ~ctur tlrw t 9 berna lnllu:e11ced b)' 
d1t vd~ge Cl(~ b;itrey. 

fj t 
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1:1;1oin1 d Ir ilitar c.luritltflstit1, • milable 'talu rCK R c.ifl 'be­

ellcU.Ut:d D (O'JlDI 

h~t ~ Ir: I'll cCfiti 101 Of p.ri:fe~~ lt11 '1Wl~ t.1 ipc-ciilcatic.1'1 !l,g.\:llr- rm 
le ll • 

AUucnisl tbil m OC7? UlliWltQr ls btlill wed :md Im bnt"f 
\IL)] I~ tl 9 v I ipt:d(~ il!!iUt!I ~: 

lt! ll'lllX = -SO mA 
,.,PE 5 0 to 0 

T 1i!nJ! the JTD•irr#m 1lill;lll• 111111 1 S mA u 1 "s;t(t' "" rr:qun 
fQJ t be ~rter cu~nl : 

JE"Cf 

9 
9-0 x-­

OJJQ~§ 

Ji•urn 

fiS:. ' J 'tlnJll , Ccy~I DI i1J1 •I~ Ra al., ~ 
lllto1 cu be 111Ril l'Df l1'l 

a;npuner& 49 

flg S.'! 1JHl\IQ lhti e-0J11plt~ dlmh for uimph: Al Ampltfiu m aJib 
~. coopJcJ to lba •rumi mi· oL :t ic CT) s.r1I .seL 11.e datmm: 
(ouqxu) ll CJ.ttqtled to ~ I1JQ11liler Yi r11111tJI01 -. .a llilllb Vil~ 
rur V.il:kl w uld bt IDJ4: l!f lG, lS. 30~ 40 at SO,flF)~ 
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DUST CORE 

Fig. 9.7 Coit former for winding the RFC coils. 

·should be secured to one of the checks with sealing wax or something 
similar. The provision of an iron-dust core to fit the centre of the coil 
core enables the inductance of the completed coil to be varied by 
screwing in and out, thus taking up any differences introduced in the 
actual winding; in other words, the dust core forms a trimming 
adjustment. · 

All the other components used are familiar, standard types. 
High-impedance headphones, or a high-impedance magnetic type 
earpiece must be used with this circuit. 

The same circuit can be modified for regenerative working as well 
(regenerative-reflex receiver), simply by connecting a 10-pF trimmer 

+ 
D2 

~ 

' : 4·5TO 
: 9 VOLTS -+ 

Fig. 9.8 Circuit 19. Single-transistor reflex receiver using two 
diodes. 

Cl, 0.01 µF 
C2, 220 pF 
C3, 20 pF 
R, IOOk 

,TR, OC44 (or equivalent) 

Regenerative And Ref le~ Receivers 79 

capacitor between the collector of the transistor and the 'hot' end of 
the tuned circuit. This capacitor is adjusted to give optimum regener· 
ative coupling. 

In areas where radio reception is generally good, either circuit {reflex 
or regenerative-reflex) if assembled correctly should give good listening 
strength without the use of an external aerial. 

It is possible to simplify the single-transistor three-stage reflex 
receiver by using two diodes in the circuit instead of one. A typical 
circuit of this type is shown in Fig. 9.8. Again the circuit may be 
converted to regenerative-reflex working by connecting a 10-pF or 

C2 

C1 

AERIAL 

I 
IF REQUIRED 

";-EARTH IF 
REQUIRED 

R5 

R7 

R8 

C7 

Fig. 9.9 Circuit 20. Four-stage reflex receiver. This is an extended 
version of the design given in Fig. 9.6-the same basic circuit with 
the addition of an AF amplifier stage. Using low-power transistors, 
output power is matched to high-impedance phones. 

Cl, 500 pF 
C2, 220 pF 
C3, 0.01 µF 
C4, 32 µF 
C5,47 pF 
C6, 0.005 µF 
C7, 10µF 
CB, 8 µF 
C9, 8 µF 

D, any crystal diode 
Ll, L2, choke coils 

(see text) 
TRl, OC44, OC45, XA102, 

or near equivalent 
TR2, OC71 

RI, 22 k 
R2, 4.7 k 
R3, 3.3 k 
R4, 22 k 
RS, 1 k 
R6, 4 .7 k 
R7, 22 k 
RS, 10 k 
R9, 4.7 k 

9V 
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di3ymn i 1110 n Fl l Q.1. 1t\1bm ll 'Wtll bl! JIQUO£d Lim iU?' 
mnplffic:atirn' 1 In •wl d:d11r Jltr tLlni: dlcUlt. ffrcqu:l:md.. 

Tba prinapRJ IU !.lllll.I ~rrarrd by Uu: "'perhe-t ro .,,.t tlx- pin 
111d ~tec~lf.t;o oblllmi htim lbe 1F Jmpli&t LI na1 d pd en ~ 
rr!qu~Di::}' of ~e- ngnal ltle)' do "1th 'J1r.i.P~' m:~1t-. .Al.ta tbe CF 

be nuda loli.-w thm I J1 fttl{U~ ~ catlilii it IUalt 
.IJt nd I RJllOwrt ~On C' Cilt¥1!'. 1 too, me the an:ipltll f ll 

deaf In wttlt II. oonrtmt rrc II It c;m cfiqrml: wJlh " l I 
Qpnt:lt(ll'); Cf'~Ucinl.IJ fuo ritJt Q( Un 1rted r~dha.ck 11111 gm~rall)' 
makmg lh! l~ct Ct fr.I ~tla1 m dc,j 1:J fnl&l diJ;advm lttC 

the Jrlglict cost ar ue a ci ccuU JJDd ili• aece t)' of idtlr:vi.ng priJprc 
,!lIUlllllll. 
Mort clllnIDCn:W dome&tll! rt.::~rt an: or the IUJl'!the t t)'PO bwao• 

Of Jhe 1Upcrlm pcrforJll,lJIL:~ OflVC!d 81d1 alihou tu'lh f11 
cmple:J~ lb~i"typcbdqua.lJV wHtd la am umrcar11tnrdhm. 

The 1.11.uPl rF empJayed i1 ~I •50 QJ 7Sldtr (.US tttz 
t Jc • nuuiatd In lhi1 rolllllfy d lbe If' 11,.,r11na h tll:Dcd to 

lhe ~..m~ IF em ll)'~d• lhli .IF imrpU&c:r &l\µ '1npioyl oi;c ar mare 
!.. [ Rf mp~bOCI wuh ful;.d 1 UJ11 tt11;. A Hula tliou l wfil 

lhaJ to "fei;~f th~ IF. ~mrhJiu corrtcd)' It "°II' M ~ T)' fa~ tho 
la ~lll•t ll1 &p "'ith tlio tum: d cb 111 . nu, tr the .. cd~r ii 
d J 10 111 tn<ef .a 11111 of tiorn. II)', IKIO JJ:h to 1,aoo 'Hz qd 
lh.~ IP 70 kHz, th~" lhe mcillaiQ.r freq1Jenqt w!li.I QJl fr m i DO 
4tlo • r ;l'fO kH so 1~00 ~70-= ?.1:no Wi-..&tu_aUr , Jo~sodoa lb. 

lF ullpDf'l die kl ascrlhtut ctruW be- t 10 ' 00 - 47G • 
J30 ldir. to t ,& - '470 = I .lJO 1'.H:i. ifbr mutt would U,e iama 

I • N'I lF •iiipllfler w opcemt"d; m. pra'1.ica. ' • i1 l:s mma 
lid to eta&bliJ.h Lhe tocJI 01dlhtor fn:~rn;y .ibVfc lhe gul 
n: CDl:Y• 

Th= tX11Pel'1ef thua D cu ly rl!!!~lft'I J"i'G llF•~ Iha 5l&llll ~ 
'ft'likll ~ltd Ft IJ tlit o,cW:11.h1t ireqUcrtcl)' 0.. Thi! 
(allowinl!: lF .ampUfiu IU mned to • Aud rrrqu~QC:)' ur Fo - Fl 
A. I.bl' lfl (ar Fi - f'1 = fJ.. l.lm the loelll mcilbi.tt1t r1ec11,1au::y fl 
chosen lo 1iici ~low- &be Clgnlll ffl'!qUQCy); d U i• IM p'llfpOIC o~ \he 

rm mr ~" lliprib' lhia :p1rtltlaw IF 11 llt aa •111u by 1 proteW ur 
FrlqutJIC:)' GPO fiioo, 

In f.le19 J rmilb1t11 HF ~U CllllC tF pmsc at two til;:ru1 
(reqceQdtJ, OOID CQ.UM lQ ~C) - .. d ~ 0 r ~ lo f o f ()qi' 
'liJll k lhc ~ t,n.11 ~l{Ulm!. 11._ th., corrcc:t 1 a or P'1 fot tll• 
5.~on ae-kottd, wldltr Lil Qlfter la 1m L111d~bl t lipul 

--~--··---·---!! 
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1marin* tlu: cu-n f111m die- pr led Gtn:;ttlt: .o.nrl eqt1.ill'p' 
lmpgg1:Ji:t To n:rn 1be~111' w1lhwl d2mtgo 

To 11.U~ :\fiihao'I. II II. M [IJ LUf~ Jh~ in: l i1.-tll~U lO lhe miJ· 
paim un Iha Im!! d ad Jhe r;qre' Of JA ild1u"11! d 'ln ~l lmc 

a 'l 'Tha 'l.Untng eontr(ll thoolid I ~ ba ju.iird l.D Lt e ltlfhn 
'W'mlm:tgtk md. o.f du; .mrdlum ~u .~ d J.lit ~of Jl i .and 
3 .F.r2 111ljbdd far maximutn OOlfllf.. 

1 
Urtlzl!f l."l[jDDn1~ l Of )IJl.\tJTJa .c:!lll 

umi md' bf s.hdlni 1:l c~I along 1thfl ftn.tt.e b I and aaoo 
;,j bri' pm.itlDil II fOWJ .,,., ~ lbt;JUJCI ht- fl:U ¥r1d !\ r 
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I 11bfml'J~ •atian a me~ ~J d diQO brou 1 11p ro nta;lml'll:nl 

"clli I':\= b)' -.dJil1Lmeot ar OB cl t or 0 o.r ib lr.lrn.me en. Ir JI~ i 

tJic, a.llllJllilcn~ dJfl,t?I ~ be repca~d' [Of thi mu.mi l'lt'ebm wlil 
:1!.11 u tl"""'1t are. m:~t d 1l ~ . . 11.~ng.1h. 

Uiin 11 g;n:al gcJrrab;l(, 1tll&iunm• LJ ~ .1.1mpk1 d ~ ~bye:. 
111 ~ procedura lha•J Id be 

(1: T11,(t'c~d · • fiCQ kbti, tUfihi te1 'a~ t" 1 lt~ 
11=11d r th~ (tnU!mn) W;Mi~. 

(ilf l ll')ul d I 11, 1Q iRJ.. ll~Jltf.f 1 lq L .u:id tF'J - Ot~ rot 
Jl]Ugrj lllrl DU IJIU l 

ttu lnjrC'£i=d tot I, 'OD kfU; ~..t]tu t fl'lil rnilt1mt. llfl fe,., lie rnd ~°' 
~ff fl!tul~, 

fiy) hiJ.!cttd .U.lllJ.I.]. •• :!iO lq:IJ, adj1a1 Lrimmm. CT111f1d C!l h1r 
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llGWica ! ~ D&;illdi11Q ImilR~ rtwit the Cl.lU= to !he 
e ittcr~ Tbc :LP it teJec ~ :11 t dH: ~tell' or the 0 bi I.hi!! &b' IF 
rnrufl cmtJ n. 

l'll.8 lf L."Djl~ C0111f'Tis;ft lWQ OOI! Cl)IJmloet-ft1ht.-r drr:ut1.1 
OJ:il'~ LQifht~d. - ili ahlrita ttf ~ilJth t.O'mf lltlli&Jtll 
~t ;cea quo!kty Bild .alee tl'riJl'. lb~ lihird IF tmnd'armet T5 
CilfUI Ud ID tho 0 71) diodl de bJf1 '\"Lill fu U. l.Jll~J fi: 'bll 
to Ule nm lP 'lamfcmw •o jtrO:Yld!: llUta~lill: ~hi QCnlrd. 
nr.uwe.u. :\1 IF L romu: m re:tJmPl.f'ruh:d. fi oplbl:IUJD P:.if1ll· 
DllDlrl!" o.s ae~dD fr.11p1ell~ e tnG lmJYJi re-Jf'¢tloa . 

n. Cl e ~mC.1,1tUpQi b~ rt1qi.1hu. ,l Pl*t -Jilt 
• 3542 l~Ccb ~I ta ,pravi@ ~f C~c kiad fQr 11.d Dlll.f1ll O[ lOO 
mW1 with JI: ~ fc ~ ppBl:AI •ca thC QiitU:r ar 1111: OC11 dttYff 
from lM l~t 1--rmJll:!l-

MI CCllll~T ua ar 11!011t11 ~ the clttdit ~ (iFl ID. ~· 
The Dl'u1t of Lb.e luN Apa< tanu 11 not <:ri.tICilt. bu•· .must be 
IUim:kri.1. la prDYide Rh. ~d frrqUM!rj CIM!il • 'fh urtsl ~ 
ba:s 1 ap:icilmtlC af 115 p:fl' -sad thr- !Dlclllltor· tlon Iii cbmi:e ot 
J~ plii. A ICIUTI lhQUfd be- . di hfJ~ * Ollldilllcr d ii t 

litml of IJJI! ml.Ildri cap:!u:iwr (J.a. Hie tuning HJJ31dtm :so lpel:llle~ 
lo be of e!imullikl1 UMHittd r~d!D$ lp th; ~t. Tue 

ib:IUlY al' feellh:Ldt wfil be 1u 1l1Ulmt1ro wt ell tha ih:ttlve·r ii hmc4 
lo j hi~ ~ifcQf~ llld ft'iJl ILbo bo ~~d hi;:ri the liJDng 
~IOI 11 "''Ohle fe.1- t~y Ille wJ:U11 mfailitu:tei 
fu.ni.q i;apu.Ltorj. · 

A .mni.tumd G or $a.il l f.p fl JD.S~ 
Ilg.ain with an CIJID~Ollenl yaJu. nlutkelL Hr;m lhc Ol;ltpuf ~-~ ta 
loom 'ddl"int.1 'U-$lmtnWJ.1R spc r, ~t-~ltott1:1f1JrJJ 
C1rmil iu~ ii rz~ 9 IIJA U;CQ, algruiJ, 20 JIU\ 11<\'flnl I hf'7' mit 
U·mA- -rr~ly. Thii minhi.tliliLc.d mi;nt• petmttt ar fini.h~ 
molUttutfm bf mbrtt:tirtmg .11 Cl'q A au~1 '\\ilh tr111sf. ml!t dme re 
llha.1pe•r, l"dllcin& di.o ntlmbcl: of homf]to:t1 1eqtili:Dd ~D fl~. but 
IDCMaamllo the. ba.tllJ)' lllCQlllllDlpliom. 
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J11~t ' CQru:sJlO.lld to 1 5{) ptr e»nt .;tump Jn ~ct~ 
f ig. ll ..6. 

Shdt-1y pqt~1HiWJTCt~i b0r~1y s;:i tamoll I)' 11ro\1dc l.iliiil 
mhnrE~rbUes.. ~ l>JJa 1I111f llnur 1, ·irllhmlc dmact'1-
i~ ah Ill ~-r Pl.clld~,g •n mcrcnmgl) l!l81!!1 ct mg: lo ru.imm:c 

th 1pJndl ' ll lui:- Fig. I 1 .6 apln).; 
Pof!f!UanttCtn mil)' JQ hi de$ipd _.llh *1ru.etc:tblii::i ink'i­

mcdtatt I~ l1ncu mui lvpnihm i.: , ·I p:i-Ju,G, nrli:na ·~~ 
ud •l WtLb im'mt' cl.tiincwmt:i , e'" uti-log EIU~er lme~1 or 
lo fllnmJ:t Jm11:JJti11me.tan ID~ 11..!HUbt rl>f mod DlUJr11.! Q)fltrd dullft 
e.tc-. lla®i;Jt lopPitlJIDk- typel eo ~1¢llllly p1tfrlltlld · 

R~ ANCE 
'f 

Fl lU fG1an1IQJ:llll(u V<Lfh gq;.tfrn¥1~'nJ. 

WJdJJ1 oon~Lla 10 1 pc. ernl ~r arc: Drnplc. retnc111krum 'llJIQ 
dte D crutdde tid• lv tilm nd c.if tlu 1.tll!t111 .... IUIG the 
~l1'1 'I.a& en d!ci Wipc:f+ fW' uimplc !fft1JJ11t co111.1ai.. COMec:u a r.JtuJ 
n(JOn!l)lj to 0ine nd md ili"' cmtrc b.J! omr: po1e¢lh1~ -,., 
ll'Jdr 'W'ltl\ n •orr Joe100C1 •l om: cJJd of~ ~Jl¢t molltiIUnC (oaiatly 
.rru.m1um AIH:Jgc}.wiic mm'tmUll WI II ~ e ~r tdrlS tiff~ 
rc:1btMt111 t - Fig. tL1. 1'Jm typ~ cm o(ombln ili4 Llutiu of "Ull.&me 
Cl)l!Lrol 111 Wid ~ ta n:ltable rtUltt l-a'llfcr ~ an 
LUU&lly w ltc~d oa irnd off b.)i e .. tcf1 tntd1.tJJfc1U1 c~pkd to th: 
val~ CCllllf 1. 

Ci.,.:lto11 

f,f ~ C1C com: ~n 1 de- "~C! L,)' ol lllil r:mi, 1ype,., Iii.in Gii 

C®IUUe-~krn-. mm)' b~ oveslapp llllieJ. Thi: ol.J.Cr pd/ IU#lult:l" 
rypc, C'Om;uucfe'd. lltl ~ foil :fnti:ttl.enecl th mk• eeou, ll~H .ta ly 
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tllfl 1 d mi !Wlr ratii(l fgr • pieu wnr D! •IJlta of l50 '· 
.Wl(md mfm c ran 11 itaJu rm n Ir ....Z p v 1010,000 
p'F 0.0J ,uF) Jfl! rt~rl111ter ud hl"lt hi H~nalln r•Uns (~ic1Uy 
s V) 

I) llt:r r l lift lJ oducDd ui l~"U mtln ·on61u:raif••• 
cylh1 ri~ wit! ot'Jlit end I d t md Jl.Jb ~mpe WI Ila ~ c fat 

bc>lr motinlln PJ:iy~Jal dri! u"1ca.a wllh lncre~u1.a .:opaeit)• iu 1 
thoc t)•pj(:81 ~ fot .a crtJn1himiJ po1)'!!~ft CllP-l'Cilar •f no pf T Jr::sJ; 
s. I' mm km1 li ' J mm dhnnct"'~ f o d hJpm wall)01 with thh l)' ~ 

(•.f· 'ii J' .000 pF} 1izc on b\! up to ll mm ~ang bj 11 mm ~r. 
fut dtl-Cr fQdt.On •re µ ually contt,llC1~d fbr l J ~Jlili:l1Y i,.Jutr.,. 

e 0.01 ta ~ .l Ji , wut1 me 14 ~- uh a~d.ty. W1n'liill& 
""IUp- for tit h nar.rnllly 125 V (arapotkr vplues,, t:ir 150 V 

M;•llll Jim N(Jdc.Un ll1l 5tmilnJt} ~ hui:rcJ.. uh ' dial J~ 
lJ ndu;r •r-dn~} fur Pt b ril moun!lii lbl:' JUgt tif nlue1 ts. 
llJOrl:' Um , e ... fmru 0.00J lo 0:1 u • 

Otbl:f l)'pC'I lnclud~ 1 J';fazr~f~ C#{Clc11an. mile in lbofh te~t. 
j1 n.plaI ( bo ') .md rub ar CP(!Jl atu:. "Utt ·tfltin ' ha a g( 

2.!0 fur \'nluts: lip fo 1 µF.:1 -rnd HJ() V f l)r Yidoet u.p lo I J.F • 
.alU!Ouj:J\ i['edaJ COOlttUCllanJ rar hi ~ J!CJll h~ 
~ tl.ln1vQ\!As, • 

AU \ha ba v1 rr:m-po irl I aipai(.1 ~11-lnlt 1fal it 1 DQ't 

~nit t1 wbkfl ay romut tPJ11:y 11~ euin11eK:iJ in 11 cit,uu. Olh:~t Cypc• 
Pfe (>.Cit,,;~ artd mW.t al w~ ba e:o111c •C'.'5 ltl pcdfk nLllUITt phl1 
lo ph11

1
), otfi t ~ ""'·Jll ~ degro.ded 111J ~~nl 11)1 de UcJY('d. 

iba but lulowa t)l'pt' ttil p~~d 1C1tp11a.• 1 Ls Lhc dl.'CltPIJ'rtc 
tll . otb lly b d oo .an unitniUm rod ,. foll pt.le' 11 conUlcii 

tJ 0 pule electrlll~4. 'Iha +l~Pf II the.I r1.ttmtd by l1JAUJ[ 
dlt ramrH hll'Qligl l• d ur111 J in; nillf'1rttun: 1 ~nr"'1iJog a Uili fiL11 uf 
alltlldolwi aJt1dco on tht- 11iw.1tlnhlm &llr! I y d~'1rocliemi •Lt~ 1. 

Thb r 1DIJltlJ.(tjt1D BIJo QUlt.: ]iJ val !Cl Of tap;ia&m~ tD bt-
04lu~J in • n1n1~11 c0l11 i:hrn·clupi., up to 1 ~ooo µ:F. &rth~ 

foll c.ktlrnl~tk p;1drocs petrols en yea1tr a&pacllur ~ nlur- IO bt 
ldlineu ror I.hi!! tiai dU, Jin.ii I II p bJc '° Ni.lJ11i:c 
min~ l)'PCJ wltl hl!h cap:1dty riloci. 111 lho l1Ue1 ~~ lho W<ll!klnJ! 
ollJI 11~raU)I Jtd• ccd. 

£aJctn dr t.1t1ly1k capt.tUOIS are u. ,. I)' ~ clchei.I (Oill tjpe-,M the 
mntc U!C011Uy d lupcd tu.t•alum aim 1u:tl0J1. i.Jch vi: proi.l~d m 
b<i:iti ~tlOD.111 i;ybndrtcul C'DllfiitJrJ rJu11 itl lil. I lit 111d 

tilnlu'lum 1>*111 facnt ~ ~ H .9. Beish l.H 1lu~ liiW Tol~~ nlir1 

Componanltl 1Gl 

I 

iil, 

paciton 

v b c.apacltun ~ I roi tllltft, ., or ITmrmm I 1 en bla 1h 
i;ii~LB~ jn • criti;al Grn:u~t to bf! o.lfj•Jsttd. Tum m= pb}' 



1N 

\ t I &:1&41T f!lll PLIE 

ltAIUIO Iii! '¥al.AG~ 
Tol.OAt,lt:f; 

tJ:l,,U..l L~ "!Sl l!llBJT itt.O ll 
Ii 

~ "'4TUjJE 

~
S:I 1Sf 1RiJT 

. CIG•f 

!aiEf'ltLIC 

!iNLT 1..11Jl 

F J lillO Saim ap.djom ur ... , 

Dlic 1alJlll 
a,.il~p~ 
C, ll'Ja1~ 11:uta1nr.i1C.; 

dl.ffettrutt ~1~ Ii lm!lJ:Jg ca.p:11d1ot d I hfmrtd.nJ capadtarir th 
m &nt1 carKl:nKtlon. '&Lil t:ilb WllJJl DU ~ ~ pr~ le ll!lG 
C: ll'Ju. in fQd... be used r« (") lhH d.iltl'• 

1Ultt lJ ~dtan Im: ~i:iflb or the ~kctdc t}')lt' I £l~Ull 
Df ~wo ti cf l!Ur!lftCIWng mm! ~ a, vnc. et flkd. and Ute nll.1 
rraut.bl b)' 1lraU1 ~81) W: by ~um "" spindle. I CU.Uy 
4::t~d 0..t.. 1&a ... pllnDa .la tlUlltrJ lb Lhlt IJm uijfifug --vimu .11 fol~ m 
m.f'Jh W:l1h th lh.~tl VJtn~ c:tpida.nci: Ji minlmmn, n4 "''ll.1!11 Mty 
<Opal~~ (ta. 1UIMd to full m~cul ilie o-ppalilto11.'IY. 1 ~m. 

TI en~ Q]acil)' -..r trk ntiD.hlc: C11p1d.CDl:t Qf Ult 
00111]pr:t1Jori 1t11 n ~· f.rmp Rbaut IO pF ta 1,000 j!lt. l'hyJi.t:al ~tz.e Jfl&}' 

Drli!P .frOfll 1 Cf '111U I rl:-1 1 - ,j, DIJl 2Ji fflttl ~:tret •adl U :m:ui lhlck_, up 

106 

lo SO I( 60 1C mt111 nr rtl'Cll &rl 1 bQ'll rio ~iJnQ. of w ' 
ppltdl:V JaP_&e'., lt ls lug_cl~ i mlf~ iDf CQ:1R!Ik11t;ie ltl)d comp1~ T01 

'* ptlAJstUJ:e' ltUlfr;lg i;i~d.r"' rpr b:ll:l'1Jtm c:iamltl llnlf I may b~ 
ar t'.f! JDifd.-clie'lecttk \]* lfWI Iii nlQccriC If~· 'fypl~I fDIJlll El 

IULlltnlttd Jn FJ.J- l I 11 r ~& 1nt j!rd dell!Cft, 'II l~U~ 
il51!11. wb_C1e twa ~tc di ~l'tl arc- r~rc~ lea bl biUd • lnml· 
tutc4 l) rr,rmn e.lt ~CIC11.tol. 

A 

C ID 

f"4. u .~ 1 Ti nJ111 ~111'.1 

A.lA hd !!' 
II, 1$1;l1J4.di!~ 
t. hll Ir:,, lliinit,sJii ni~ 
•, T~"I' nli-dlldee$ 

TrlMmfnt crptld.J pa 1a1WiY d Cf1 _ ml pd 
c~r:!Ji•t 1:1r r.\11:1 cir mm ~lafCl •P ra1t1d b)' 11'1)'. lhlJ Jhe.1) o( ntlClL. 
ClJpaci~ Ja Itri.Deed by 1.UllUDK, 11 ~lllril 1111 i~t IJB p!"etllll_ 

mt pl11w Qd mJ ni.e,r ate- dt"..sigatil primm!)I • 'b$ oojmt~ lo 

• ri?q_~ ~.Ly w \Ill w ii &h~ ldr ~ In tbh tlaa l a.a,., 
lu:iM:~eJ, u:lill:'d i hmin ~p111a•(lot 1~ra lhej'r wrJl ph)'li#;ll .!b:it is 
~ dlf!lllh~ ~ g.: 111 a w.b-mlfli.tJ.IDa T~~r : dli.)' 111~ dl&api:r 

lih:Jn tQD!nii: i;;;a,PlldlCIJL 
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I 

Sc:im~ '1 c mrimmlll capll.dtt!B e W'Ml hl.£1 U.11. '.N«l 111 
md) types '~ • mio:MU•Cric, '°me detip.1 bejq,bstd on 11 pJ tic 

Sdcttk! ~ dHpa=d. ~ b• Wllally pi:liJ'IJdA bc-Ltrl ~ 
If a ldmmiog c.paclt1u iJ 111:.; :a.1 Ml.b axi.1IaL 

IJb pcit.crrtbmml:aQ. bibh~ ~mo am ha diH'mm1 waik-o 
~ng cb11~dc;s, lee, ~.Joprlt.jimi£ 'c.ti;..1 ~nlfm.g prbmty au 
t1R. ~of thl! ~ cb~fa ll!ll lid~ 

i(i) UtfUI' mpqd ~. ~ e di lkjtf:e r tpiodl rttt.D.ttw. 
li'rodLIJ:O.Cll e~ d rn. c:tjtld!.lnco. 

(ti) 1i'i ~. m:ie.n -ch deoi: r .., ndle 11at•an 
pradlkameqWI. ln~GJ1m11.1uncd ~ ... 

i(IU) ~ '1Tl! lliw, .ticira pin. ~ E J'l<JPClttl t;i 
lh• tqJQlr-ti .ot 111 lllP ot m_.merl'I. · 

(W) ~iJr;,W:; lictc Rdl ahpic ~mml pi:vdum 
1 cw1i.la.nt (JtTlftiu clmi. in hqpm:c,y. 

l~rJC.} dt_ ialttblf~ ata •ts1al IJ ~-d for 1 .tad.lo 
remmr tUAID.& (apacU«. 

11'1 

Trlf1S]stan 

TrtMtston 11ro el~dJi:d IU!mll wldr~ tw ·C,Jpm ~venllln an 
dlcl rwiwul -~il tn lhcu- ~111.Jtt100, pm!Jl\P oc &llioOll. Germ-

lum 1nmhtrir1 ~ ~ mlfll t}',pct b!A! pid~ bun 
Cllflddc:dlbl~ htipnwcd"hj Wp~ll o( .:IIPy•)u11~iop Or lllJ~ifLmOll 
ll!'"ihQd!i Qf pi11nuf ctlie"C", tillci;iCl~llltllti~ 11111 CVQ:Jt nt:r:tmlllll' mnJle 
hy lb pitnl.r p1actn. \\'bt-n: spedsl ~tt,tl~a Ira" t11qv.I~ ( g. 
RF 11111 1 p_pllatiom)i ~U:rtn P:' ii mOdli~d dl&hU~ 
lb -protJ11ce bat n ClllM1 BP cpl~ (~111•-p.JinJI) h•nsl•':Of- 'fbtti= 

IJllU 11 l-lt1:rrl ~ ~o"'" .a t~d~rfl!c r ~m (Ff:T) Jn •hlah 
botl1 th £Olll'ln!t ~d. m..ci ics: c1Ufcr 1ppr~lbb from 
pnnlU"i~ md 'lilicoa~l.lndi\m tnfi. 

In • g'ClmilllUrtl trl111fs1-0ll ~I D !littll~ii 10 ¥'0itl,(!p- AP 
cui;ullf bacmao tlf Ut 1' VPlli I llJld Iha ~ i;:tn 
eaail) be Jnn~ -tn ,.a---,p/n'>p-n pilit ~ ~1111 HlpQt ~Ji:l)m , 

1bry 111 ~ ~'° ehnpc-r Y,in dllcllfl!f1 ' 111ktan. SllJ~ rn.ru.Srtntt, 
w 1lhe o!h:!'r hand. hive: kr\llm" ~-~ 111d .h~t II i~ at111 • 
~ lfiCJ""ll rom; ..W ble< fQC hlp~CM.llJ1'U •tiilfocl:mlltt, .PJ.d fuol 
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~ ~ • ' ... 
I j 

... II< I' 

II • I( 

W~T~ ~ ·E) DOT 
... 

~u.t• ·c mi trwmist(t1r re I cio !laaL 

Com~nts 1119 

~ ~ ~ 
JE: Jli t Ii m ffl ltf 

l"fJ u.u s Qlh~ "\}'pu al tlln l'I~ lid 
JWtiom. 

•h1! ~. Otlw I)' llfC' ttlillflj!d llpi:C'ill lj Lo p_lu1 wto fC':hQmh 
llm1 hi• rigid ertnlnaJ 1f'tipj radw lbAfi Wi!'el-'llga.im ~CllU'l~tio,oa ain 
v 1J ~so ti k imf0!1Dj l IO ~l' IU l!ltl far i patllcubr LYJ.'C. 

PllWU fliilUUfan-1rC1 rl' mote rnggcd M:t 1 ll¢Uaa .arui 1gmerll!ty ha.11: 
dlffi:~'f coo~u llgiln.. s~ ml)' 1liY lh1 wnc. ~tiof;I•, 
00le111 jnl r"'o ttrmbtsl ltd~ Ag. l 1.1 &. fa \QU I ttei: ~c thr:; 
ttffet11)1' comiC"Gboa 11 ~t. the cl'!Dld.Clf ibdni CC#Jll d Cttm:mlll)' 
..., iht • tEtnlt 1i:i atrd li:tsc ·~· ~ ~ m.u~d i;• fi.JJd ~· 
rtqitttl'tf.ly. Tbii ~kr:tor ~ 11 II U.0-11D~ to 
Lile KftM maup.tiar; llftt ~t10$.11tor (or lO 11.1 ll!XU:roal •clftllln 1-1 
tUI 'b!J a>t!MC1C°d io lbt CB! ) 1 

g i=r tnn~'nti ltt' palfflll · fy mounltd a tL hC'Jt 1irJ lt) -t in 
i:lltli91h tw.t {com , 1' b iJ'Sl.lilly Qti;;eDl1l)I (~ 
~DUllU~iJ uf e;tpr cifciilt CD e}ec•flctlf)r if11Sl.lll•e d\e ·~-fro 
ilbti bi:1uink; pt IM1-3.tne llm'tl ~tttar(Ill.l.a be 11 [plld l!1Kidu 
of hfjl. Sulta e wnlimn ate rllj' evttilibt. ta mab bea.1 lbl , 
ro~ nr 1 '1ml\'l:t ~en tr" 1;1f TP'la. !lJ1bmdnilli1\ or 
hbrJ ftlwk ,jif!!I Rql.di!' eU.Di witl:J ililicGll I W mll;~ 
~ 11tut-cond11.Cttpg. !1lill~ lyric• ~r p~ 1Tll11dtr h2H 1iab it 
ba~ ~dfl l fi ed codiot dip ad)' !he: med t1:1~Ito11.c':n..Jrure 
of it IMC 1lnt.: 
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'r !JtiQR r- I:i.irtbn d.mmrd kill atbcr P'lli' IJ1l-Ot 1hc 
~ 11 IO ~ •hicb.11 th.a dlfier~ce 111 poWity o[c~~Qt'l.S. 

Oft nnllnlum II tar ~ cy~ lhOugfi n-p-11 ~ 
tmdt for Af litfpD.fie11 an· the; ~le l!tll (at matchtd wu ~; 
man FJlfnJ-:PutpC1111 QI'! trmrisrom m ?J'f" l)'pd. lllha\lp 
P'D'P GPll ar? ~d. U ia 1h• lllshte~I d~b11 Iha mnaJ type 
ldibu.14 be cb~d tQall"litm with d .Paluity can nlfn lh 

12 ctRCUIT CONSTRUCTION 

lnmfttor. 
'Iha !ftl ~a to foJl!JTll II "9 pol~l)I of tJ.m IGr' 

CDJJJtcliDJll. j(fll.? 

wlllh • p-N-p lb:lilaillat Clic roib!a.'»" mutt be Ni:-ptl'v • 
'WI.ah !! 1J-'P11 ll tm ~a ~IW mia. l'oddfto. 

• •• slDJ'I' • 

111 
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Fi~ U .l .SlJhabar i=~Uii;St of qtmt1 ~ ln~MnJ P1W1 
tumilll!t oI ~'*3~ 
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m. ~fliCh 11 lqilrdeJ 
, lO (Ut a d o( pi) OT C'Vl:d bud balfi 

n tn~ 

~tlod Jlabtta ~ittiS. 

M~DnCI 

l'l;. llJi arnr ~1}1 tduuqu • TI~ 

l~.6. too~ i;nmmon ' n pm b . JI 'l!njlh nr tmnro cop~· 
~ n: .1o!ddred bei "'1tt'D &'wD !11"1 llfi1s. 

A rQfirtcm r e>f: ihJ.s 1 1u& PuuUn "?llntl+ a ~rt'w M bolt 
am a11 incimdulil lcjp to.UUU. ~oil cottmton conoe.:&Jlli po ~the l t:t 
commap 1. rtn \,. iC ~ rur'lfted Oam tin til op~ 'f.l11e ~~ 

lwtm two t1 ~ ll!dln~ cummm connee11na pr:.n~ ue fottnclt b) 

P"Jl r "Ugs.-fig. ll.'T. 
Th belt techniqJ.e partictllad)' ~t nmuaiunutJan ortlii: ciroils 

ii rc~unt p~~tQtll mi:niiJI~ I 12 nted-clrcu I UOCll: 
11 l:m'mi· ty purchase.II In p:mm 11i1hScb m bE. C\ll 10th!' CJYerall m 
ttqtun:d 1m11 fl.ca Qf til1t:)) b $1 ttil 11h ~D~pa:l foll d thC' •t1U: I 
~1 .;i.~ tem P'toouc:cd Ir, etclUQ'4 Thlli JnYtlh 'Ctl I ran11[c:n:101 
d'r11wlna oF O ~ ell Clllt oo rn 1hu~'1PPCJ. c tLtt 1tU opp« artm .,.,.}W.lt 
11 lD hllll&in wt.\11 b 1.1•1nb1c ~i...1111d lbmim:nte-fl. D[1. IB p.anl!llfun 
add b.1lb to etclt l(Tt l!l~~ ffrl"il • 111 re~ 1.m Plrl111Q"pcx. Thi 
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ru. u.10 M , 11.n, ti ,om~· 11 prlDIAki.mf1 11o-.td. 
• V~t.nwi.mtlllp. J 

bqmkd IL'!. lh jiJ£nl ..-i LI m 11t1 Ute C:QppU rP kss ilabtC" to 'be .l.ltttil. 
Aho. do not lei &m11 rily 1d~ QI I r BlUI of roppn a. 
11;0 dJJ~lan • aheSt m111 be bj«t lo HCt:a Ive ht Ull d UJ!llUlarn, 

wJ Ille rt1llll LhM IM copper. •ftlds to llfr f10J1t ~he b '" •h~ 
r~e th., oullhl&t or mm MUS rdk" Utt tau( ce k Yi-Ith llub ID 
be etched tfl • Thi'Jiuiot M;iimpmra11i on fow·Yall c:in:1il&£.. bu\ 
ntlln urmite4' u no topp!! ma. of '11~ dtm abllltlt anst tquai~ 
Inch alit:>lllel be left • d\ 

The lilil 1trp. lming fJ~d 1 Lis• l.11 ~ LD cul lhr bmbllk 
lo Ille quited ottra.lhizl' u»og a·flniHooib 

pt bl)' b~tim~ gen ~ lirt.)' rbtooJtt dllit d J 11LJ 
now be: lbo1ou&hl)' c.leined bj WIJJ11t! w•th i d!lt.rrgml and mb'l:Ug 
dry ih " lilfnri 11kith, ll lh "4pptt b diktil 1ied Ua~11.~)11!om:n1Dn t 
IJ~ • domts.1.lc i'brtslvi: claantc lo brfil H i.ip btf,dd dun. 

A Tell of tl'e1111Jinc~ It ta bOld th.1m1d blldtr I 11 p~ CO.PJIN II u P• 
n d w111er fa nm an Ila u. Lr 1be water ROP.11 mioothl)I OYC'r die 

'tVhi c icC'.11 lli11 rf•~ lt 1dean 11 d gn::.aric--fic : 1r Jsel tr:d pia.tchu o 
t'1P~ .my dlj fucy Ale llill co~1~d v.;hh eo n.d nttd fu:rili~ 
clttarilng. 
. Once c pl i!ly em ~ 1C p;dtrJJl ia dr.awrt or t 111ced on 'o the 
mpp~ CflWlMe P.•l Qt JUl Jilk mouSd dim be u.:d lo p.1101 m all 
tl e IJ 1.!11, Utj Ill I JU11fl pen for rlril l 1mei .md a itiJall bnllli ll> 

contplirtt 1be w1det 110fti.; llie ~ole of lhc pPtic:m m l'f lie pantro 
~ if prtfm~d. a1 U10 1.he r ult ml)' l l men d.. 
Aw:ifd uUrig 100. muc:h piin' or u~~1. • lltb TJt1)' ovniun 1lP: qutlJne:s 
bUt, 11 111 El1llir li!n.r. ot1b IUJC ili11l all tht tui.J IUi Mre luU.r 
«:p\•ertd. nn ~led pattmi iduiuld lbm be: ttri to dfy, h h ll1'Y 
Wit' m 1mb1 ar morr wli:h rdlule1~ IWn• ot lO la U Sniml1d wlU. 
«&iii ,IJdci. 

11il 

The :so!utluo ltor:m L llf.al.1 fot c'td.Ifua iJJrrrii: ct\Ja m tJ ih 
I liuJ~ ib~aJr Jcli t atiJ. Of bzljil dilute nllfjc cl.'. Th rotmet ll 
g~m:nJ})I fl[ f~(f !Il)H i:I d 5 001 'tnJ1 

(I Ucfl 'li\1! 8t1d Qc. biJt 
tlthn .;11 be ~ 111'.reetm:.. Thf:I 1Jl cm p~'d lnto. iil.uhle 
allalla* ct1r11Jillt.r.. d tht la:miml.tummtned In ll. Ra!• ohtdtln Will 
lkpci1J •n I ti:u1pmuu of ~ auluu~ a.nd lilw the dr19ce ~ 

~Uor.i. Thl,JI, 11r u ~pc!ll1mc of 1o•c • rea:iix11la.1Je t1i will 
atd1 dm i:\'lppljr 1 rate of abml 11hv.I, hi 20 1n jn.ll tC'l-Vf ~:; u 
hdllr •o ~ J tbQn. (ri(Jj Ill 20rr ~t ~re Cf IO I 111 1lJCll.!BiCd. ID 
lakut ID rnll\Utcl l"T ~ ind 1~ .ls•c b uhiW1t ..,,cc u fm 
•pin. The t.ICJI cm • IJI Je !!'3 b) ~ntl~ 1p11 1m, moVtng 1flr: 
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