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Supply of Replacenleqts

Replacementg are supplied on request by your nearest R&S agente or the
principals ROHDE & SCi{WARZ, D 8000 Mtinchen B0, Mtihldorfstra8e 1b;
te lephone (0S 1 1)  40 198 L;  te lex 05 -23? 03;  te legram rohdeschwarz muenchen.

In your own interests, please let us have the fol lowing specif ications when
ordering replacements :

(a) Reference Number and R&S Stock Number of the defective componeru
(accord ing to  par ts  l is t ) .

(b) Type or Order Number (BN) and Serial Number (FNr. ) of the equip-
ment (e. g. according to front-panel engravings).

Please specify the exact address in order to avoid unnecessary delays in
delivery.

" Zus ammenstel l  - Vorschrif t !  t

The "Zusammenstel l-Vorschrif t ' r  is a reference l ist specifying the differ-
ent  par tsof  the inst ruct ion book.  Wi ththe a id of  th is l is t (ZV),  i t  is  poss ib le
to check up on the latest amendment (AZ) of the pafts lists, eircuit dia-
grams and drawings, and to find out whether all epecified parts are in fact
included in the instruction book,

Sections that are missing in the instruction book but l isted in the "Zusam-

menstell-Vorschrift" were either not available when the instruetion book
was compiled or have been omitted unintentionally. Please inform us in
this case, indicating the reference number (R-Nr. ) of the l ist in the lower
right-hand corner and the item number (Pos: -Nr. ).

R  14500
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para I l "e l  L  and  the  se r ies  L  es  a  resu l t  o f  t he  tes t - i t em Q be lng
low at  the h lghest  br id .ge f requeney.  (see ,Do you Measure the
Induc tance  P roper l y? "  News  f rom Rohde  &  Schwarz  $o ,  14 )

? h e  r n d u c t a n c e  M e t e r  T y p e  I , R !  l e  e a s y  t o  o p e r a t e .  T h e  p r o p e r  s c a l e

autonat ica l l y  appears  in  the  f ron t -pane l  w indow when the  range is

s e l e c t e d .  ? h l s  n e t h o d  p r a c t i c a l l y  r u l e s  o u t  t h e  p o s s i b i l i t y  o f  r e a d i n g

e r r o r s r  s o  t h a t  t h e  t n s t r u m e n t  c a n  b e  o p e r a t e d  b y  s e n i s k i l l e d  p e r s o n n e l .

Two screw te ru ina ls  w i th  4 -nm ho les  fo r  banana p lugs  and t ransversa l

l : o l e s  f o r  w l r e s  u p  t o  2  m m  i n  d l a m e t e r  a r e  p r o v i d e d .  f o r  t h e  c o n n e c t j . o n

o f  t h e  t e s t  l t e n .  Q u l c k - c o n n e c t / d i s c o n n e c t  t e r u r i n a l . s  (  s e e  R e c o r o n e n d e d

A c c e s s o r l e s )  a r e  a v a l l a b 1 e  w h i c h  a c c e l e r a t e  s e r i e s  o f  n e a s u r e m e n t s

d e c l s i v e l . y  B i n c e  t h e  l e a d s  o f  t h e  t e s t  i t e n  n e e d  o n l y  b e  i n s e r t e d

between the  eontac t  spr ings  lns tead o f  1a i "d  a round,  the  knur led  te rmlna l
a n d  e c r e w e d  o n .

T h e  l n d . u c t a n c e  M e t e r  T y p e  L R T  c o n t a i n s  n o  p a r t s  t h a t  a r e  s e n s i t i v e

t o  s h o c k  o r  v i b r a t i o n .  T h e  w l r l n g  l s  d e s i g n e d  t o  w i t h s t a n d  t h e  r o u g h

h a n d l i n g  i n  w o r k e h o p s  o r  m o b i l - e  u s e  i n  a  t e s t  v a n ,  A l 1  c o m p o n e n t s

t h a t  d . e t e r m i n e  t h e  a c c u r a e y  a r e  s e l e c i e d  w l t h  s p e c i a l  c a r e  a n d .  d o  n o t

r e q u i r e  r e a d J u s t n e n t  f o r  y e a r s  o f  o p e r a t i r n .  T h e  o s c t r ] 1 a t o r  s t a b i i i t y ,

f o r  e x a n p l e ,  1 e  e n s u r e d ,  b y  c a r e f u l l y  g l u e d  p o t - e o r e  c o i l s  w i t . l :  r a r g e

a i r  g a p s  a n d  a  p r e - a g e d  v a r i a b l e  c a p a c i t o r  f l x e d ,  w l t h  s t r e s s - : . e l i e f .

E a s y  a c c e s s  t o  a l l  s u b a s s e n b L l e s  a n d  a  s i m p l e  w a y  o f  m o u n t i n g

f a c i l l t a t e  m a l n t e n e n c e  a n d  r e p a t r  w o r k .  A l l  e x p e n d . a b l e  p a r t s ,  s u c h

a B  p o t e n t l o n e t e r s ,  s w i t c h e s  a n d  s c a l e  d r i v e s  a r e  o f  b e s t  q u a l 1 t y .

S h o u l d  a  r e p a l r  n e v e r t h e l e s s  b e c o n e  n e c e s s a r y ,  i t  c a n  b e  c a r r i e d  o u t
b y  a  s k i l l e d  t e c h n i c i a n  b y  m e a n s  o f  s i m p l . e  e q u i p n e n t .

t
!
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1 , 4  D e s c r i p t i o n

The rnductance Meter  Type t rRT operates aeeord ing to  the resonant_
c l r cu l t  ne thod .  The  unkno l tn  l nduc tance  L *  and  the  f i xed ,  t es t - c i r cu i t
capac i to r  C ,  f o rn  a  pa ra1Le1  resonan t  c l r cu i t  whose  reoonan t  f requency
l s  so le l . y  dependen t  on  the  connec ted^  l nduc tance  Lx "  An  osc i l l a to r
r l t h  a  con t tnuous l y  va r tab le  f requency  exc i tes  the  tes t  c l r cu i t  v i a  a
capac i t l ve  coupL lng  adJus tab le  i n  f ou r  s teps .

f fhen meaeur tng,  the osc i l la tor  f requency
anpJ . l f l e r  l nd l ca tes  na r lnun  voL tage ,  i . e .
f requencr  f r * "  ts  equaL to the oscJ. l la tor

f t * "  = fo  -

l s  va r ted  so  tha t  t he  ne te r
the  tee t -e i . r cu i . t  r egonan t

f requency  fo .  f hen :

vo l tage  E ,

Q- fac to r

a re  so

b e

z  " [ \  L x

Tberef ron

Tbe  soa les  o f  t he  va r iab le  capac i to r  o f  t he  ogc l l l a to r  a ro  ca i i b ra ted
ln  te r rns  o f  f requency  and  se l f - l nduc tsnce  to  pe rm l t  d i rec t  read lnss
n f  T ." x ':

l"

The reeonant  voLtage Et  c i i rect ly  depends on the osel l l .a tor
o f  t he  tes t  c l r cu t t ,  1 .o "  t he  anoun t  o f  coup l i ng  c "  and  the
o f  t he  tes t  t t en "  (T t re  tossee  o f  t he  tes t - c l r cu i t  capac i to r
ror  that  wl th  a ne&surement  accuraey of  +ta/o * tey need on] .y
cone ide red  l f  t he  tee t - l t em e  >  r00 " )  f hus

E^
= t -  H
$ .  C .

l e !' ' F -
^

q .
- +

1 + : *
U

c

B" 1

I

( e n r ) 2  c ,

rr" t -
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I

T h e  c h a r a c t e r i s t l c  o f  t h e  m e t e r  a m p L i f i e r  n u s t  b e  l i n e a r  t o  e n s u r e
t h a t  t h e  e e a l e  i s  a l . s o  L i n e a r .  T h e  s e n s i t l v i t y  o b t a t n a b l e  i n  e
n e a s u r e n o e n t s  i s r  h o w e v e r ,  n o t  e u f f l c i e n t  f o r  c o m p a r a t i v e  i n d u c t a n c e
s e a s u r e m e n t s  t o  w i t h i n  O , 1 / "  s y  a b e o l u t e  m e a s u r e $ e n t s  t o  w i t h i n  + 1 f
o f  c o i L e  w l t h  Q  <  2 0 .  s i n c e  t h e  r e s o n a n c e  c u r v e  o f  s u c h  c o i r . s  i s
r a t h e r  f l a t  t h e  v o l t a g e  m a x l n u n  c a n n o t  b e  a d J u e t e d  s i t h  s u f f l c i e n t
a c c u r a c y .  I f  s w i t c h  S ]  l e  e e t  t o  L _ M E A S ,  t h e  m e t e r  a m p l i f i e r  o r e r a t e s
w i t h  z e r o  s u p p r e s e l o n ,  a d j u s t a b l e  w i t h  t h e  l N n r c A T l O l f  k n o b  ( p o t e n t r o n e t e r
R i 5 ) ,  a n , i  t h e  s e n s i t l v t t y  o f  i n d i c a t t o n  i s  i n c r e a s e d  b y  a  f a c t o r  o f
a b o u t  5 n  S i n c e  o n 1 ' y  t h e  p e a k  o f  t h e  r e s o n a n c e  c u r v e  i s  t h e n  i n d i c a t e d
t h e  a c c u r a t e  n a x l m u m ,  i . e .  t h e  u n k n o w n  L ,  i s  c l e a r L y  d e t e r r n i n e d  e v e n
f o r  c o i l e  w l t h  h i g h  l o s s .  T h e  Q  o f  t h e  c o i l  c a n  b e  r e a d  o n  t h e  n e t e r
l f  s w l t c h  S j  i e  s e t  t o  e - l { A A S .

Thus  the  sca le  o f  t he  pane l  me te r  can
of  Qr  the Q range belng d.etermined by

be  d l rec t l y  ca l i b ra ted  i n  t e r rns
the amount  of  eoupl ing.

t e s t -

The c i rcu l t  d .es ign is  such that  swi tch ing f ron Q rneasurenent
L  neasu renen t  and  va r la t i on  o f  t he  eoup l l ng  co  no t  i n f l uence
c i : ' cu1 t  and  osc l l l a to r  f requenc ies .

t n

+ ] r ^

r n  a d d j - t i o n  t o  I  a n d  Q ,  t h e  L R t  p e r m t t s  t h e  s e l f - c a p a c j . t a n e e  o f  c o i l e
t o  b e  d e t e r n l n e d  b y  m e a n s  o f  t w o  n e a s u r e n e n t s  a n d  a  s i n p L e  c a L c u l a t i o n .
^ s  f o r  t h e  ] '  n e a s u r e n e n t ,  f i r s t  a d J u s t  f o r  m a x i n u m  v o l t a g e  i n  t h e  t e s t
c l r c u l t  w h i l e  c r  l g  i n  c i r c u i t  a n d  r e a d  t h e  f r e q u e n c l  f r  i n s t e a d  o f
t h e  i n d u c t a n c e .  T h e n  s e p a r a t e  t h e  t e s t - c i r c u i t  c a p a c l t o r  f r o n  t h e  t e s t
c i r c u l t  b y  s e t t l n g  s 2  t o  s E t F - C .  T h e  c a p a c i t a n c e  c o n n e c t e d  1 n  p a r a l l e l
t o  t h e  t e s t  i t e m  t h u s  c o n s i s t s  o n l y  o f  t h e  l n t e r n a l  c o u p l i n g  a n d
r i r i n g  c a p a c i t a n e e  c .  =  J 0  p F  a n d  t h e  s e l f - c a p a c i t a n c e  c u  o f  t h e
t e e t e d  c o i l .  T h e n  a d j u s t  f o r  m a . x l . r n u m  v o l t a g e  o f  t h e  t e e t  c i r c u i t  a t  a
h l g h e r  f i e q u e n c r  f ,  a n d .  r e a d  f r .  T h e  s e l f - c & p a c l t a n c e  o f  t h e  c c l L  i s
t h e n

c t - c t

r f  c t  and c,  are repraced by the i r  constant  numer icar"  varues

f r 2

5000 -  50
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.q  Reeonm,e-4ded Accessor ies

1 Cover  I (3J 8055!  for  cabinet

r f  the set  is  f requent ly  t ranspor ted the f ront  paner  shourd be
p ro tec ted  by  th i s  cove r .

2 ferur ina ls  BN 55A1-62

The  qu i ck -connec t /d i sconnee t  t e rm ine lg  a re  d l reo t l y  f l xed  to  the
tes t  t e rm lna l s  o f  t he  se t  and  fac t r l t a te  the  connec t i on  o f  t he
tes t  i t ems .  The  l eads  o f  t he  co l l .  need  no  J .onger  be  f l xed  w i th  the
knurLed scre$ tern ina la but  can s lmply  be puohed through the
eontact  a l lpe.  r f  bur .k  neasurenonte ere of ten to  be carr ied.  our
the uee of  theee terminars ie  s t rongry reeommended.
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2 ,  P : ' e p a r a t l o n  i ' o r  u s e  a n d  O r e r a t r o n

/ 1 P r e n a r . :  ' ; i i ; r n  f o r  U s e

t . o  f r o n t - p a n * l  v i e w  i . ' i g u  2 ;

$ c r e w  f i x i n g  r i : *  J - n s t r u m e n t  l n  t h e  c a b j " n e t

Sane il i* :-

? r - i n i np  J r y : rb  r  j ' i  r  . . . ' : . y ' i a t l cn  e f  t he  Osc  j . i l a to r  f : : equen l ; , '  r : i  i l i i n

i1 f OliiiS

i  r . " + r r  I

I

a
a

1

A

:_

t:

o

/

l z  \

i

' /

. A

t r ' t ' i : ,1.-r t ; rrc;"  serrJ"c J

ind . r - r . : ran**  u r * : .u  j  
r :  r i i "  t ched by  range se lec tor

Cu: 'e *: '  f r , , : '  t  and f  sei : i r . :s,  t i , :1r".1, , . ' , :ed. with knob b

1 ' l

I r ;  i c ; t  l a n r p .  l n d i e a t i n E  ' i ; h e

Sane as  . *

l n / { r f f  r i : r t * k '

' , .  
r "  c o n d i t r o n

. i

z

Kn*b j lo r  lhe  r rd . : r i s ime ' r : *  r t t  t ,he  z "er t  s r :Fpress l .on

ampl i f  le r  {  on1y  i - f  1q  -  ie  a t  I . , -T {EA$.  }

Range seLec t ; . ' :  ,1  f  l ,  ronges  j

a.)  Switeh sd.ert ' t r r€:  t i : :  . : l *p-.1!ng1 *erraej" tors for L

b )  S w l t c l : c ' r e r  t o  s e l f - c a p a c j , t a n c r  n e a s r j r e m e n t

o f  t i : c  re te r

a n d . r  n L e a s u r e n e n t s

I

t 3

?es t  t e rm ina l s

i l ane  aa  _ l

F u n c t : " o n  s e l e c t . c : :  f o r  Q  l n e * s i r r e m e n t  o r  t  r a * a s u r e n e n t ;  1 n  Q

m e a s u s " e r n e n t s  t h e  r e t e r  a n p l  i f  i e r  o p e r a t + : *  l " i n e a r l y n  i n

L  m e a s u r e m e v l t s  w i t h  n : : p p r e s s e d  z e r o ,  i " B o  i - n c r e a s e d  s e n s l t i v i t y "

i , {echan l "ca l "  r * r ' *  ad jus tment  o f  ne ts r

l je te r  ind ica t ing ;  the  vo l tage raax i rn , :m o f  th*  yesonance cu . rve

ad jua ie*  : rq : th  6_  or  th*  . , ,  fa r : t { l r  tn  i ;he  eor respand lng

p o s l t r o n  o f  l 1  o

F  1 l . g 2 i j  B i "  1 ' 1



2.1*1 _AdJqstl lg ,the_Qet_!g."-the _Ij_q.c,al AC, *U?nly Vot-tage

lhe  se t  i s  f ac to ry -ad jus ted  fo r  ope ra t i -on  f rom za j  y  AC oupp ly .  To
adap t  i t  f o r  ope ra t i on  f ron  111 ,  125  o r  21 ,  V ,  l oooen  the  sc rews

1 ,  5  ,  A ,  E_ on the f ront  panel  and.  wl thdraw the chassis

f ron the cablnet ,  3e sure that  the power p lug has been d. rawn out  o f
the  waL l  socke t .  The  tapp lng  paner  i s  a t  t he  rea r .  A  no rna l - l ag  0 .05 -A

fuse  i s  su i t ab le  fo r  220  V  and  235  y  AC supp ly ,  s  no rna l - l ag  C .1 -A

fuse  fo r  115  v  o r  121  v .  rnse r t  t he  p rope r  fuse  i n to  the  pa l r  o f
contect  c l lps id .ent i f  led.  by the aval lab le vo l tage va.Lue.  lc  su-r i ry

vo l tago  f l uc iua t i ons i  f r om +1W.  to  -15 f "  and  f requency  f l ue tua t i ons

be tween  47  and  65  f r z  do  no t  a f fec t  t he  eccu raey  o f  t he  i ns t runen t .

2.  1  "  2" ,_-$e! t1*g.gE

The accuracy of  the lnst runent  is  guarenteed,  for  L  meaeurenents at
tenpera tu res  f ron  +10  to  + r5o0  and  fo r  Q  neasu remen tg  f rom +15  to
+r5cC.  More adveree tennperature cond. i t ions do not  cause any fa i lure

ln the funct ion lng,  but  ln  the extend"ed.  range f rom 0 to  +45oC the
L error  lncreasee to 14"  and the Q error  to  + ' l  z t ' r l -z€t r .  Do not  operate
the l ,RT tn the fuonediate v lc tn l ty  o f  a  s t rong s ignal  eource s ince

a  spu r tous  d ,e f l ec t l on  may  resu l t  on  the  ne te r ,  espec ia l . l y  i n  t he

sE lF -c  pos i t l on ,  due  to  the  h lgh  i npu t  i npedance  and  sens i t i v i t y  o f
the  ne te r  anp l t f t e r "

A  n e t a l  b o w  p r o v i d e d  e t  t h e  b o t t o m  p e r m l t s  t h e  i n d u c t a n c e  n e t e r  t o  b e

s e t  u p  i n  a n  i n c 1 l n e d  p o o l t l o n ,  w h i c h  f a c i l i t a t e e  t h e  r e a d l n g .

2. 1 . r ,  Eet-t igF the Meclrg{rlca} .Zerg_ qf -the. Metqr

AdJust  _1_1-  ty  neans of  a  smal . l  screwdrtver  to  correct  the nechanlcaL

z e r o  o f  t h e  n e t e r "
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? r i , l .l; "i, .,, c'tl i rii: on

c o n n a o t  t o  t h c  ^ c  s u p p l y  b y  i n t r o J , u c i n l ;  t h e  ] - p 1 n  i l u r c p e r . - i  1 l u ;
o f  t h e  p o w o r  c r b l o  l n t o  t h e  r e e r  s o a k o ^ v  o f  t h o  s o t  n . n < " 1  ! l c  r : , : ' ( : : . , .
p l u g  ( w l t h  o a : ' t h 1 n g  o o n t a c t )  i n t o  t h o  w a l l  a o c k e t .  s , s i t c h , r n  r , , r . , - . .
i h e  p o v e r  s r l t c h  g  .  T h o  p i l o t  l a r a p  7  t i l e n  1 1 6 ; i r t a .  t l i c  s c :  t 6
roady  fo r  opcra t lonr  ho  wgr r ! -up  ,bo i .ng  nequ l red .  ) io  ca i : r ; ; : t ; ; . - -  : ;
n E o e B a a r y .

2 , ?  O t r e r n t  j , o n

2 . 2 " 1  C o n n e c t i o n  o f  a _ Q o ! I

c o n n e o t  t h e  o o l i  1 n  e u o h  a  v r a y  t h a t  t r r c  L c r d  t h n t  l .  l c s  c r i  c u
p o t e n t l ' a l  l n  o p u i a t x . o n  l s  a i ,  r l - r o  r t 6 n i - l i a n r i  t e r n l n s L  1 i
c a s o  o f  s h l o l - d o d  o o L l " e  t h e  L  v a l u c e  v i t h  a n d  w i t h o u t  r h c  l i . - c r i c : n
n u s t  b o  d l e t L n g u l e h e d .  A  g r e a t o r  L  n a y  b c  o b i a l n e d  y ; ; t h r . , ;  t .  - , . , . ( ,  ; . . . : ' i  ; , -
I i -  c o i . i s  ' ; ' . i  ' u i " ,  : l t " . j - i - t  s t l , . l . ;  f . i . , _ ,  l i i s r  i , ,  . r ; r , t , . i . " : , - I * i  

i t i l , . 1 - :  : : _ . , . _ . ; . . ; . , .

c o 1 l o  r  a r B  r n c a s u r e i '  a n  l r o n  t a b i o  i o p  n i i ; r  j , n t r o c i u c e  c : r o r ; .  , , i r c r ^ ,  c o i l s
o f  l o w  i n d u s t a n c e  h a v e  1 o n 6  l o a d o  t h o  l n f l u o n c o  o f  t h e  i e a u s  o n  i n a
i D o a B u r e $ s n t  a c c u r a c y  o h o u l r i  b o  d e t e r n l n , g d .

(  o 1 o 1 l l cngur .cnent  o f  f -n r l l r c tancr : i :  f ro r . r  O.1 t o  1

a n d  Q . r s  f r o n  2  t o  1 O C O

T h o  L R T  o p e r a t e s  o n  t h e  r e s o n a n c e  n o t h o d  ( s e e  1 . 4 ) .  t . . o  f r r - , r i u e n c y
o f  t h o  o s c l l l . a t o r  1 a  s o  v a r l o d  t l i a t  1 t  e q u a l g  t h o  t e ; r t - c i . : " , : r r r l
rogo: :en t  f roquenc; l  .  Th6 vo l tag :  n :nx lnun appea: . lng  &t  ihe  t i_ .s t -c i rcu l t
r o s o n a n c o  1 s  r n a d e  v l s l b l . o  b y  t h o  r a e t o r  a n p i l f i e r  r i n c i  s o r v € !  r )  L s
c r j . t e r l o n .  ? h e  n e a 6 u r c n e n t  p r o p o r ,  1 . e .  s * a r c h l n g : l o r  r c s c l n a n c e ,  a u g t
b o  p r o o a d ' o d  b y  t h o  s e l o c t l o n  o l ' t h *  a n y i l i r ' 1 e r  c h a r n c t r " : i . l s t L i  ( r c e
2 , ? - , ? . 1 )  a n d  o f  t h e  c o u p l i n g  ( s e s  2 , z , z . z )  b o t w o o n  t h s  o $ c i . l l a i o r
a n d  t o s t  c l r c u i t .

J c i c c i  i h e  n o d c  o f  o p o r a t L o n  L -

? a c  o n l y  d i f f ' c r e n c o  1 l e s  l n  t h e

l , i lAS.  or  Q- j r i l j ,5 .

c h a r r r c t e r i s t i c

t r r i  F n i .  1 1v r t 4 v w . . a  l J  a

n e t e : ' * r J r r r o r .

r : , i  * l '

r ' f  +  1 -  . ,

S n l . c c

R 1 , . . .  JIJ Bl. .  i
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I n  t h o  L  r e e l i s u r o r r a n t  ! l ; e  s a r o

c f  t h e  n o t e r  c o r r * i . : p i n C i i  t o  g r

h 1 , 6 h  s e n s l t l v i t y  1 s  n o o e s E a r j t

r o s o n a n o o  c u r v s  s n d  t h u e  t h e  t

1 c  c u p p r e i : e  * , 1  *  T h e  f  u l ,  l  - s c n L e  v o l _ u * .

r r*1 -n i  -  ;1 : '  . .  a i  ion of  about  ' i  
, i  ; ' t : ,  Th j .g

1 : i  o ru t i : '  t ; .  , ' l  r i l  t he  nax i i na ;  o i  t " he

o f  c o l l s  v j . t h  Q  <  2 0 .

r n  t h e  Q  n e a o u r a n o n t  t h e  a a p i l f t s r  c h a r a c t o r l e t l o  i a  i l n a a : . ; , r . r
B 0  r n v  g l v e  f u } 1 - o c a l e  d e f  l e c t l * n .  T h e .  t n c l o s t l o n  l s  : . o e s  e  o . i c ) . i :  y ;

a n d  c o v e r a  a  m u o h  r l d s r  r a n g e "  3 l n c o  t l ' r *  v o l t a g e  n , a x i n u ; l : r  . i r r c c , - . - - J j [ :

e v o n  r i t h  o o l 1 s  o f  Q  (  2 0  1 t  1 s  r e * o a 8 s n d a d  t h a " ,  i l " r e  ; u * r . l - " , "  r ) c - ^ _ : : , c n
o f  e w l t o h  1 6  r : h o u l d ,  b a  e e i s c t r J ( i  f o r  f l n c , l n g  t h e . r * o s s n i ; l i c { ) .  ̂r : i . :
s a v o B  t h e  e a n e i t i v l t y  a d J u o ' l r r a r : t  w i t h  k n o b  j 0 _  c u r l n g ; h e : o a s u : . e r r c r ?

a n d  n l l o r e  d i r e c t  r e e d l n g  o f  Q  w l t h o u i  c l : a n g l n g  k n o b  1 i i :

T h o  s n o u n t  o f  c o u p i l n g  b o t w c e n  t i r e  o s c  l i l a t o r  a n d  t o r r t  c l r o u : .  t  t o
a d J u l t o d  v l t h  k n o b  J ? -  '  D o t e  o f  c i f f e i r o i i t  s l : o o  r i r o  o i i s r i i \ - r : :  c n  t h , :
f  r o n t  p n n e l  r o u n d  t h o  k n o b  t o  n a : . - k  r : i f  f  o r r n t  v a l u e u ,  T o g e t  j - r c r  , r i : ; r  , ; : €

e c u p l l r r g ,  t , h a  Q  r a n g o  l . n  o a l . r i c t c d  ( r r p p r : r  m a r k l , n g  o f  ] c n o h  . - . -  , ,
S l n c E  t h s  t s s t - a t r o u t t  v o l t a g c  t n o r , : a c . ] s  p r o p o r i l o n a l l y  t c  - " ; : c  < . . f
t h c  t s $ t  t t e n  a n r l  t h o  n u o u n t  o f  c o u p l l n i l ,  i " t k e  t h e  n e a e u r o n e n t  1 4  , . n r J

h l B h C I s t ' ? ,  r a n g , I  e r n d  w l t h  t h e  i o c r s o e t  c e u p ) .  1 : r g ,  t o  n a t n i e l r r ,  , r B  f e : .
e ' s  p o c o l b l e r  &  c o n e t a n t  t e a t - c l r c u i i  v o l t a g o ,  l h u g  t h e  v c l t a g o  a c r o c a
t h o  t c o t  l t s n  n o v e r  o x c e o d e  B 0  m y  u n l " e s g  t h o  m e t e l  e n p i  l i  j r c r  i f ;
o v e r d : ' 1 v s n .  i f  t h €  Q  o f  t h e  t e s t  l t e n  1 e  u n k n o r y n  o e l e c t  t h a  t l 6 i r t a e t
c o u p l t n g  w h e n  s e  a r c h l n g  f  o r  r e ' ] o n a n c o ;  l f  t h e  Q  t E  r o u g h L y  r n o w i :
a e l s c t  t h o  a p p r o p r l a t e  Q  r a n g e .

7 " ? " 2 , 3

I i  t h o  o r d e r  o f  n a g n l t u d e  o f  t h o  c o l i  L  1 e  k n o i r n  e o L o c t  t i : c : o r r , r j p o n d l . n g
: ' r ' n , l o  x l t n  k n o b  1 1  ,  0 t h o r w i e e  n  s i a r t  i n  t n e  l .  r i . .  . , r ; , u  L  r a r , g r l  ,  1 .  o  o
e t  t | , o  h l 5 h o s t  t c s t  f r e q u o n c y ,  t o  c c : : . c : r  f o r  r c s o r i ? . : : c c : n  i r r j r l  t o
r . r n { : '  - r r p . l  q r  + r .  r .  h n r - . n - {  n  r T l , ^ 4  -  - - :  . .  1 .L y o : s  ; u n 1 n s  i o  u  r r r : L r u ' , ! u .  r J l i ;  . r ' . . i : J i i ,  1 1 g $ ; o v c g ,  o x i r " , t s  c n i l .  ' ; ; i t h

i : , ; h t c s t  c o ; ; : 1 i : r ;  a n d  f o : ' c o j .  l s  c f  v c r y  h i g h ' , ;  c j . n c o  t h o  l i s r r i o : : r i e

c o n t c n t  o f  t h e  c s c j . i l a t o r  1 s  v e r y  l " o w .

t r : o a y j

o  T l 1
-  ' 5 1  r t
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T r r r r ,  l n 3  k n o c  5  t u n e  t h r  p o l n ' u * r  4 ^  L i , : - ; , r i i L  1 t s  r a n " : o  u n t l i  t n , :

n o t e r  d e f i , o c t j . o ; r  i c  n a x i n u n , ,  I f  i l i r  1 ! ? i : l  l n l , t L a l l y  u n k n o w 1 , :  t , r d  t L r n *

o u t  t o  b a  )  ] 0 r  r o d u c o  t h a  c o u p l l n g  l r i t h  k n o b  1 2 ,  .  R c a d  L  c n  t h e

b r a c k  L  e o a i e ,  u s t n g  i h e  d o u b l e  h a l . r  i i n e  e n g r a v e d  o n  t h s : c : . : i c r

t o  a v o l d  p a r a l l a x .  R o a d l n g  o r r o r e  a r e  n o t  l l k e l y  t o  o o c u r  s : : c e  o n j , ; .

t h o  a p p r o p r l a t e  e o a l s  a p p o { i r $  l n  t h s  w l n d o g  o f  t h e  f r o n t  D a n s L .

i f  f o r  o o l i s  o f  Q  (  2 0 r  w h l o h  a r o  r a t h e r  s e l d o m  e n c o u : r t o 1 - e c ,  - ! , r c

L  nsasurenont  1s  no t  aooura te  enougho ee t  !_  
. ;o  I , - i , i l i ; iS .  ? le

e e n a i , t l v l t y  o f  t h e  n o t s r  a n p 1 l f 1 o r  1 e  t h u s ' . n c r . e a g o o  r , n c  t h c  -  c a n

b o  a o o u r a t r i l y  a d J u e t e d .  u s l n 6  k n * b  ] 0  a t l j u o t  t h o  z c r o  s u : : r o s s l o n

a o  t h e t  t h e  p o l n t e r  o f  n e t e r  , 1 8  l s  l n  t h a  c r : n i r e  o f  t | , r ; c c r f e  a + ,

r s s o n a n o 6 n  I n  t h o  l a s t  t h t r , 1  o f  t h e  e c a l e -  ( r i g h t - l : a n d  c n c  )  - . h c

t n d l o a t l o n  b o o o m o e  l e s s  s e n s l t i - v r  e l n c o  t h c  p o i n ' t e i r  d c t ' , c . 1  - , ^ c n  j . s

] t n l t o d  t o  p r o t e o t  t i ' : , o  n s t s r .

2o .? :1  ACourncY-  and ,  l ou rpg j  o f ,  } l ; r o r  1 : :  . I nC 'L rc " , ; : l nco  i l c i ; r ; r r r . r : r r - * .

A r r  s p 6 s 1 i ' 1 o d  1 " n  1 . 2 1  c o l l s  v i t h  Q  )  1 0  c a n  b o  u l o a s u r e  , - i  ; i t i .  r r ;

e c c r : r e o y  O f  + 1 f ,  + 0 ; 0 1  p $ ,  T h e  o p e c l f " l c a t i  o n  " + 0 . 0 1  [  i l "  n e l ] i c  t f . r - . ,

b e i o w  1  H  a n  a b s o l u t e  o r r o r  o f  + 0 . 0 1  ; r i l  a o d a  t o  t h a  o r ; c r  c i  1 , . .

F o r  o x a n r p l o r  a  c o i l  o f  0 . ! ; l l  1 o  n e a g u r e d  o n l y  w t t h ' ) ' i L  e c c u r : a c y r  ' i 7 |

e r r o r  o f  t h o  L R T : ( o , 0 1 f 0 . 5 )  x  1 0 0  *  + 2 ; ' ,  a b s o l u t e  e : . r o r .  i i . i o . : r ; p l l c s

t o  c o l l a  w h o s e  o e l f - o a p a c l t a n c c  i o  w l t h l n  t h e  l r m l t s  s p e c l f : e d  l n  t h o

f  o l l o w l n g  c e o t l o n  2 , 2 , 1 , 1  .  r f  t h e  e o l f  - c e p a c l t a n c o  1 e  i i l . l : ; i r o r  t h i i

L  r o e d l n g  n u e t  b o  c o r r o c t e d .

2 , , 2 , I , 1  f n { l u e n c . e  o f  S e l f - c + n s . c i t a n c c

.Acco rd l .ng  to  aoc t l on  1  .4  r
r c e o n e n t  c l r o u i t  w l t h  t h e

where

t h i r  un l cno rvn  co l i  L ,  f o rna  i t

b u t l t - l n  t e s t - c l r c u l t  c i r ; a c i

! / t r / . l a i t

P x i r

i
/  r : , -  nn

x 2 ^( ^ t  v ,
t
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A e  o a c h  x 1 r : d l n g ,  i n  a d d l t l o n  t o  l t s  l n d u a t a n c o ,  h a e  a  s o l f - c a p a c l t a n c o

C "  ( o r  n l n d l n B  c o p a c l t a n c e ) -  w h i , c h  1 ;  i ; . - i t w i : o n  1  p F  a n d  s e v e r a L  l 0 0 O  p F ,

d o p e n r i l n 6  o n  t h o  t y p e  o f  c o l l  -  a n d  u l n c o  t , , r  c a l l b r a t l o n  o f  t h e  L R T

c , ' r  n n o t  b e  v a l 1 d  f  o r  a l l  p o e  s l b l o  e e l f  - o a p a o i t a n o e  v a l u o s  r  B n  e p p r e o l a b l , e

n s a B u r € n e n t  o r r o r  n a y  r o o u l t .  C o r r e o t l o n  f o r  t h t s  e r r o r  1 s  p o s a l b l o

i f  t h e  o o l f - c a p a c t t a n c e  C u  l y l n g  l n  e h u n t  w i t h  t h e  t o s t - c l r c u : . t

o a p a c l t o r  C ,  l s  k n o q n ,  T o  r o n d e r  t h e  o o r r o c t l o n  s u p e r f l u o u s  f c r  r : o s t

o f  t h e  c o 1 1 e ,  a  g l v e n  a n o u n t  o f  e e l f - c e p a c l t a n c e  h a s  b e e n  l n c L u d e :  i n

the  o  a l . lb ra t  l  on  o f  the  LRT I

c  l n c 1

s  l n c l

s  l n c 1

0  p F  l n  t h e  ?  r a n g e e -  0 . 1  t o  1 0  F i {

1 0  p F  1 n  t h o  d  r a n g e e  1 0  p B  t o  1 0 0  n H

2 0  p I '  l n  t h e  r a n g c  1 0 0  t o  1 0 0 0  n H "

t h o  a o t u a l  a e l f - c a p a c l t a n c o  C *  o f  t h e  c o 1 }  d l f f e r s  f r o t n  t h e  v g l u e

, - ^ r  l n o l u d o d  l n  t h e  o a l l b r a t l o n  t h e  r e e u l t l n g  n e a s u r e n a n t  e r r o r  1 s
1 n c  I

" W 1 o o l c  a n d  C  1 n  e E i
L s d l l i c r - J

T h e  f o l l o w l n g  e x a m p l o  e h o w r

u s e d  c o i l e  a n d  u s u a l l y  n e o d

b e  o a r r l o d  o u t  l n  t h e  r a n g e

T h o  s o l f - c a p a c j . t a n c o  o f  t h o

t h a t  t h e  o r r o r  l s  s n x a L l  f o r  t h e  o o n r o n l y -

n o t  b e  c o r r s c t o d  f o r r  L e t  t h e  u c a s u r o n e n t

1 0  p H  t o  ' t O O  n S  a n d  C u  
l n e l  

-  1 0  p I .

c o l l  b e  e b o u t  2 0  p 8 .  T h l s  o a u e o s  a n  e r r o r

t - $ # x 1 o o ' a ' Z f i

I r o r  c o t L e  r q l t i " :  r - i u c n  h l c h e r  o e l f - c a p a c l t a n o o r  o . d .  t r a n c f o r n o r

w 1 n d l n 6 s ,  t h o  f o l i o r v t n g  c o r r o c t l o n  i s  n o c c s 6 a r y l

Lr^.1 - i n  5 0 0 0 + C  - C' s 8 1 n e j .

f ^*  !  k  l C  a n d  C
n  I  I  S  : : l c t

5000

v h c r e  t ^  1 o  t h e  t r u e  l n d u c t a n c e ,  L *  t h o  I n d u c t a n c s  m c a s u r e d  v i . t h  t h e

L R T .  l h e  c o r r c c t l o n  f a c t o r  k  i s  C f i u n  l n  F l g ,  )  a s  a  f u ; ' i c t r o n  o f  e e i f -

o i i p a c l t a n c o  C - .  F c :  c x a n p l o ,  i f  e  s c l f - c a i a c i t a n c c  o f  1 0 0  p F  a n d '
I

l n d u c t a n o e  o f  2 0 0  n H  a r e . n s a s u r e d ,  + " h c  t r u o  i n d u c t a n c e  l s

L ^  -  L *  k  -  2 0 0  x  0 . 9 8 4  *  1 9 5 . 8  n I I .

n  i  r " ; l  3 1 .  1 i )
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l l e  s e i f  - c a p a c i t a n c e  c a n  b e  n e a s ' . ; r e d  w i t h  t h e  L R f  a c c o r d l n i  t c  t i : e
n e t k  o d  d e s c r i b e c l  i n  s e c t i o n  A  " Z  o g .

S o e c i a L  a t t e n t i s n  s h o u L d  b e  p a i d  t a  t r a n s f o r n e r s "  F t r g , 4  s h c * s  ; n € .
e c . u i v a l e n t  c i r c u i t  o f  a  t r a n s f  o r ; n e r  w i t h  t w o  w l n d i n g s  w h e r e  i j r e  L c s s e s
a r e  n e g l e c t e d .  0 n  p r i n c L p l e ,  t h e  t : ' a n s f o r r n e r  n a j r  h a v e  t h r e e  o r  n o r e
l r ind ings .  L ,  and t ,  a re  the  prenc ipa l  lnduc ta .nces  o f  the  D: : i r .a : . ; ;  an4
s e c o n d a r y  w i n d i r i g s  "  c s 1  a n d  c u ,  t h e  w i n d i n g  c a p a c i t a n c e s ,  a n i  i  l n  a n . i
t r. - 2  t n e  l e a k a g e  i n i r i c t a n c e s .  F o r  e x a m p l e ,  t h e  l e a k a g e  l n , 1 u . c i . : r c e
l L  r ,  i s  t h a t  p a r t  * f  t h e  p r i m a r y  t n d u c t e n c e  w h o s e  r n a g n e t i  c  f  l u x  i i o e s
nc t  renet ra te  th : :cugn the  secor idary  u r i r :d ing  and.  cannc t  FTcL iuce  any
I ' c i t a g e  i n  t h : - s  w i n r i i n g '  T h e  c a p a c i t a n c e  o f  a  t r a n s f o r n e . r  r n i n d i n g  m a y
r e  b e t w e e n  2 !  p F  a n d  s e v n r a l  1 , . t i  f : t r ' ;  i t  d e p e n d . s  m a i n l , y  o r r  t h e  g e o n e t r y
c f  the  w in ' l ing  an , l  o r :  the  w i re  insu la i : i cn ,  bu t  on) "y  *1 ig i : , r t1 : r  on  the
n u ; : , b e r  o f  t u r n $ .

l h e  i m F e d a n c e  Z ,  c o n n e c t e d  a t  t h +  s e c o n c l a r y  i s  t r a n n f o r m e d  t o  i i : e
r r imary  w i th  the  square  o f  the  tu rns  ra t io  , r ln , . ,  = -  a  and s . i l . r : , rs  as

2 ^ . .-  1  
=  Z Z  8 .  q  T h e  w i n d i n g  c a p a c i t a n c e  C * ^  h a s  t h e  e f f e c t  * l  a n  1 ' - r :  e  c a n c e

? -  =  1  . /  ' ' c  ^  cc r :nec ted  to  the  seconr je r : ; - / ,  wh ich  appears  a t  t l re  I r l . r : ra ry5 1  6  

- - - - - . ' * - i i t  s l r ' l v e 4 v  + w

a s  Z  "  =  ( l  f . ' C _ " )  & t  o  C o n s i { i * r i n g  t l : e  a d m i t t a n c e s  i , C  ,  a r , C  ; r  ̂  - e
I  

,  . S Z r  * .  v v . r v i . . L ! i r i 6  ! , . 4 .  n u u l 1 ! r , t 1 .  
$ l  

a , : 2  a  ,

i t  i s  c l e a r  t h a t  a t  t h e  p r i u : a r y  s l c l e  t h e  s u m  c f  c * ,  a n d  i , s 2  o ' i s
e f f e c t i v e "  I f  n ^  a  n r ,  i n  p e r b i c u l a r  n " .  ( (  n r ,  a n r i  i f  t h e  n e  a s u r e i r e n t
i s  t a k e n  a t  t h e  p r i n a r J r  c * ^  e a n ' u e  n e g l e e t e d .  r f  ,  h o r v e v e r ,  i i , ,  .  n .  o r
n -  > )  f , n E  e . A n  a  =  n ^ i n -  i - r o ,  2  r  A n  , . i r r n r p n i c h r  

r -  I
:  - t  , : ,  . .  )  o n l y  U s 2 a  h a s  a n  a r r c  f  e c  j  e h l e  , : f  f  e c t  o n

t h e  p r i m a r y  s i d e .

i h : s  t r a n s f  o r n e i i  e a p a c i t a n c e ,  a p a r : t  f  r o m  i e q u i r i n g  a  s o r : r e c t i c n  o f  t h e
n e a s u r e d  i ,  n a y  r e f ' r € i r e n t  s * c h  a  l o w  l m p e d a n c *  t h a t  i t  a l m o s t  c o r r e s p o n d s
tc  a  shor t -c i rc i - r i t  fo r  r * ' I . , '  and  may even be  lower  than the  i rnpedance o f
i h e  l e a k a g e  l n d u c t a n e  e  & L r .  W h e n  i l  b r i C g e  i s  u s e d  f  q : r  t h e  i n i p e d a n e e
n e a s u r e r n e n t  t h i s  d i f f i e r . r i t y  c a r r ; \ €  t u : ' n ; ' j  r o u n d  b y  s e l e c t l n g  a  v e r y
L o w  t e s t  f r e q u e n c y ,  T h e  f ' r e q u e n c l '  r : f  t h e  L i T o  h o w e v e r ,  i s  n o t  f r e e l y
s e r e c t a b l e  ( b e c a u s e  o f  i i r s  n e t h o d  e n p i , n y e d ) .  r f  t h e  w i n d i n g  g e o n e t r y

o f  t h e  t r a n s f o r n e r  i s  k n o w n  t h e  i n d u * t a n c e  i n e a g u r e m e n t  s h o u l d  b e  t a k e n

o n l y  a t  t h e  w i n d i n g  t h a t  h a s  t h e  g r e a t e s t  n u m b e r  o f  t u r n s ;  i n  t h i e
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c a s e  i t  l s  v e r y  u n l i k e l y  t h a t  t h e  r e s u l t  s h o u l d  b e  i n v a l i d a i e d  b ; r  t h e
t r a n s f o p m e d  w i n d i n g  c a p a c i . t a n c e s .  T h e  m e a s u r e n e n t  w i t h  t h e  L R T  i s ,
o f  c o u r s e r  o n l y  p o s s l b l e  l f  t h e  l n , l u c t a n c e  o f  t h l s  w i n d . i n g  r , s  n o t
grea tee  than 1  i { .  t r 'o r  unknown t rans forners  l i  l s  bes t  to  rneasure ,  i f
p o s s i b l e r  t h e  l n d u e t a n c e s  a n d  c a p a c i t a n c e s  o f  a L l  w i . n d . i n g s  a n d  t c  j u d g e

t h e  r e s u l t s  c r i t l c a l l y .  A  t h u m b  r u l e  i s :  T h e  m e a s u r e d  L  d i f f e r s  n o t  n o r e
t h a n  1 * f  f r o n  t h e  t r u e  L  l f  t h e  t u r n s  r a t i o  f u l f i l s  t h e  c o n d i t i o n

i v o  n n ' l  a  I

V a I u e s Meq.sgreqent _o: l  _L"

E f f e c t i v e  c a p o . c l t a n c e  :

C "  =  C s 1  +  C " r a 2  =  1 O C  +  1 0 0  x  4  =  5 C C  r F

l ,  measured w i th  LR?r

L .
I

L ^

a =

=  U e  Y

- z ( .

Z

H

H

d

A

I

J I

8 l

A
+

v  c ) 7 a

=  4 . 5  m l {
= 18 mI{
=  1 0 0  p F

=  1 0 0  F f

5C00+C _ -C -
T.  =  r .  = - -s - -B  lnc l  A  rt m  = ' 1  

W  
*  0 " 9  x  1 ' 0 9 5  =  0 ' 9 6  n H

The  leakage  indue tances  he re  do  no t  en te r  i n to
the  mea ,su red  resu l t .

I ' ieasurement of L^

E f f e c t l v e  c a p a c i . t a n c e  :

0 "  *  C e 2  +  C " 1 a Z  =  1 0 0  +  1 O O l 4  =  1 Z c ;

I  cannot  be neasured s lnee L,  > 1 H.

p'F
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I
I
t
I
I
t
:

:

I

I

ExanpLe 2

Va lues

I t = l n i l

Lz '  1oo nH
a  =  1 0

a 2  o  1 0 0

C s 1  =  J 0  p F

C e Z  *  1 0 0  p F

Exannl.  e 1
#

Valuee

L t  -  0 . 5

Lz - 2oo
a  = 2 0

^2 - 4oo
6  = 3 %

6 L . ,  -  1 5

6 L ,  -  6  g

C e t  *  1 0 0

C " ,  -  1 0 0

MeSg}reneqt _of L.,

Sf fec t ive

c, * ' loo +
L measured

L * - 1 o o x

c a p a c  i t a n c e  I

\ a / l o a  *  1 0 0 , j  p F
with L8t:

1 . 0 1 5  * 1 0 2  m H

I{eE$urepen! gf_ I,,

E f fec t i ve  capac l tance ,

C "  -  5 0  +  1 0 0  x  1 0 0  *  1 0 0 ] 0  p F
t  neaeured wl th  LRTr

L* -  1  x  I j0Z0/5000 = 1 x  ]  *  j  mH

Thts eannot  be ceLLed & measurement  i  the
eo r rec t l on  l s  no t  ascu ra te  enough  s ince
would have to  be known accurate ly .  ?ake
noasurenent  at  L . .

a

+ L ^

mH

pF

pF

Mgaqufenent  gf  L ,

E f fec t l ve  capac t t&nce !

C ,  -  1 0 0  +  1 0 0  x  4 0 0  =  { 0 1 0 0  p F

Apart from the requlrement of the thumb ruJ.e a S Z,A,
in  th ia  example the reactance 1/ r ,o0u le  rauch
Lower than ar l ,  even at  the lowest  test  f requency
of  the LBS so that  the pr inc ipa l .  inductance L, ,
cannot  bs neasured.  A regonance is  found at
1J .4  m l l ,  bu t  t h l s  l s  t he  Leakage  induc tance
6 l t  -  15  m l l  l ees  a  va lue  due  to  1 faT r .  S lnce
LZ )> 1 H,  such a t ransformer cannot  be
neasured wl th  the LRf .  Thig exanpLe ehows that
an absolute ly  wrong resuJ. t  may be obta lned i f
the thunb ru le is  neg}ected.
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2.2.4 Accuracy and sources_sf  Eruor  in  , i  J . {easu: .eq ient

The er ro r  o f  +1  S"  to r  Q measuremente  is  de termined

o f  t h e  v o L t e g e  e x c i t i n g  t h e  t e e t  e i r c u t t ,  L . € r  w i t h
c a p a c i t i v e  v o l t a g e  d i v i d e r ,  b y  t h e  g e n e r t o r  v o l t a g e

o f  t h e  m e t e r  a m p l i f i e r .  T h e  a d d l t l o n a l -  e r u o r  c a u s e d
t h e  t e s t - c i r c u i t  c a p a c l t o r  f , o r  t e s t  l t e m s  w i t h  Q  )
f o r  b y  m e a n s  o f  t h e  c o r r e c t l o n  c u r v e s .

b y  t h e  s t a b i i  i t y

a n  e r r o r - f r e e

a n d  t h e  a c c u r a c y

b y  t h e  L o s s e s  o f

] 0 0  c a n  b e  c o : r e c t e d

I f  t h e

o f  t h e

A p a r t  f r o n  t h e s e  e r r o r s r  w h i c h  a r e  d i e t r i b u t e d  t h r o u g h o u t  t ) ^ - e  f r e q u e n c y
r a n g e n  t h e  f o l l o w l n g  e r r o r  c o m p o n e n t s  a p p e a r  n e a r  t h e  r a n g e  e n c s :

t e s t  i t e m  h a s  a n  I  >  0 . 1  H  a n d  Q  >  1 0 0  t h e  i n p u t  i m p e d . a n c e
n e t e r  a m p l t f l e r  d a n p s  t h e  t e B t  c i r c u i t .

E r a n p l e ;  T h e  l n d u c t i v e  i m p e d a n c e a r l  o f  a  c o i l  o f  1  H  a m o u n t s  t o  a b o u t
1 4  k o  a t  a n  L R T  t e s t  f r e q u e n e y  o f  2 , 2  M $ 2 .  ' | { l t h  q  =  J O o  t h e  r e s o n a n t
j .npedance (  para l1e l  equ iva len t  c i rcu i t  )  , ru "  r  Q c . r l  o  4  o2  : Ie ,  The
er ro t  due to  the  ampl l f j .e r  inpu t  lmpedance o f  about  55  lna  is  thus
7 . 1 i " .  T h e  e r r o r  d e c r " e a s e s  w i . t h  d e c r e a s t n g  L  a n d  d e c r e a s i n g  * ,  F o r
c o r r e c t l o n  r e f e r  t o  t h e  c o r r e c t i o n  c u r v e s  f o r  Q  m e s s u r e m e n t s  w i t h
h l g h  t n d u c t a n c e s  ( f i g "  5 ) .  I f  I  >  0 . 1  H  a n d e > 1 0 0  l t  i s  a d v i s a b l e  t o
e s t i n n a t e  t h e  e r r o r  a n d  t o  c o r r e c t l  i f  n e c e s s a r y €

The  tee t - c l r cu i t  l nduc tance  o f  t he  l ,RT  ie  fo rmed  by  the  se r les
eonnec t i on  o f  t he  tes t  i t em and  the  w i r i ng  i nduc tanee .  The  La t te r
i g  i nc luded  l n  the  caL lb ra t l on  fo r  !  measuremen ts ,  whereas  i n
Q,  measurenen ts  &n  e r ro r  resu l t s  because  o f  t he  Low Q o f  t he  tes t -
c l r cu i t  i nduc tance .  The  e r ro r  t nc reases  w l th  l nc reas ing  d ,  and
dec reas lng  l nduc tance  o f  t he  tes t  i t em,  The  co r rec t l on  eu rves  fo r
Q  neaeuremen ts  w i th  1ow lnduc tance  (p ig .  7 )  shou  tha t  a  co r rec t i on
of  the measured va lue is  necessary i f  t  (  5O FI I  and e > 100"

C o l 1 e f  nduc  t

n d u c t a n c e
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I

. , ;

r r l r i uc tancc ;  
' l . r o i o , , ' r  

i l . 1  p i l  c l : i  i - ; , . :  * , . , : : . r i r l r ' . , ,  i n i l j " r cc t l y  i r y  : : r ca : : u  o f  a

u in l ; 1o  d i f f c i r o r ruL l  r l c { r . i . i u ro i : r on t  us i r i , . ;  " r  . l  i  L . .  ( r 1 ra  l oop )  . ; i 6 : ! ,  ca l
j u s t  b o  n c a s u l e < i  c l i r e c t l y  a i  t , i - i c  L o r ' ; c r  c n d  o f  t h c  r o , r c : ; . ; t : ' : . i r . ; c

{ t : , t  - ' l  i , j i ) .  . ' j r c t  n o e . i u r e  t i r c  i n i j . u c t , a n c c  o f  t } r o  r i u ; . i 1 . - i  . . : . 1 ,  c o : ,  1  L , , ,

c o n n e c t  l , -  i n  s c r i . o s  r z i  i h  L .  i : n d  n o a s u r o  t  i r c  i n c i u c t a n c c  i ; : '  . . .

c o ; : b i n a t i o n  L o  =  L n  +  L " . ' i ) r e n  L *  -  l , u  -  L r , . ' r ' i r c : . i u t u a i

c o u p l l n i ;  1 s  h o r c  a s s r r r i c d  n c , ; 1 i , " : i b l e ,  ' i l h i s  c o n c l i t l c i i :  i s  i ^ r _ . - _ i ,

f u 1 f l l l o d  b y  a  n c a s u r l n i ;  d t : v i c e  c o i r s i c t i n 5  o f  a  r t i i l r  l ^ i . c  -

a  p l a o t i c  d l e c  ( t ' ' 1 C .  1 1  ) .  ? l r a n k s  t o  t l : o  s t r i p  c h a p r : ,  t l : o  ; :

ie  c losoLy  concc 'n t ra ted  round,  the  conc luc tor ,  : , jo  t i ra , ;  o t , ,_ . ; t

l t e n s  c o n  b e  n c a c u r o d  v ; i t h o u t  r i i s t u r b i n g  c o u ; , r i n g  c f i e o i s .

o f  t h o  l o o p  a r e  c o n n e c t e d  t o ; e t h o r  b y  i : . e a n s  o f  a  p l u l ; ; t a t c

p la ted  hard  g1  ass  f rb r i "c  r . r i th  tso  bena: ra  p lu1 ;s  spaccC JC : : . : : ,

t h o  d l a r ; e t r i c a l l y  o p p o e o d  p o i n t  t i i o  l o o p  i s . ; e p ; r : ' a t c r i .  . , r : e l -

a r o  p r o v i d e d ,  t o  t h o  l e f t  a n c  r i ; 1 l i t  o f  t h c  s o l a r a t l o n ,  a t  a

o f  I  n n .  I n  t h o  o i n p l c s t  c a s o ,  t i r c l e  n i t ) '  b 3  t r : b u 1 a r  r i v c i ;

l n g i d o  d l a n e t e r  c i l g h t , l y  c r r a l l e r  t h a n  r i : a  r i i a n c t c r  o f  i l , c . ,

t c s t  i t o r n .  i i ' o r  f r c r i u c n t  u s e r j ,  s o c l l c t s  o f  t h c  l ; 1 n r j  ; . , r i r ; , i i - L -  i

n a n u f a c t u r c r g ,  s a l r  f  o r  t h e  r i u i . c h  c o : r n c c t i o n  o f  : c l , i  c o ; : i i . ; o

n o r o  c o n v e n i c n t .  0 u r  o x p o r i n o n t a l  n o d c l  w a s  o c j u r . i r p c t i  r ' ; - t i .

soc l :o ts  nade by  S i rnes  iovo lo i lnen t  conp. ,  i ,and .s r ) ,o i ;no  i .a .  1

? h c y  n a k e  s a t i s f a c t o r y  c o n t a c t  v i t h  i - ; i r o  i j a n J e s  o f  r ) .  !  i o

i u i t a b l s  t y p e s  a r e  a l s o  a v a i i a b l e  f o r  t i r i . c l < e r  v r i r c s .

? h e  r n c e s u r l n ; . ;  d o v i c o  i s  e a s y  t o  r r a k o .  . i n c o  a  s c l r : . c s  p r o - l u c t j . o n  1 e

n o t  i n t o n d o d  t l r c  r c l . u i i o d  C i n c n s i o n o  a r o  . ; i v c n  i n  - r i ; .  . , i ,

. r U ^  I U J

-  a ' r ! \ ^
. :  i  U \ J U Z

'1 ' l  
1  1



, ; , c  i n r u l a . i ; i - n , ;  r i i . c c  c ; L r r y i n ; ;  t h e  c o p - c r  s t r i p  r ' , ' n . s  r : l a c 1 c  o f  u l t r . a n i d - l j

i ' r ; r i c l r  i s  v c ; " y  r : a l ; i 1 y  v o r l . l a i ; i c .  i n y  o t h c : :  l r o a t - r c a i s t , a n t  t L i e l . a c t r i c

r : i a y  b o  r r s e r l .  a s  l r c 1 1 .  T h e , ; r o o . r e  . , l - i  " r h i ,  d i o c  o n l y  s c r v e a  t o  l i c e p  t h o

^ , - . i , n n n  c t r . i  n  i n  n l  - ^ a  - n A  i  c  r n +  - 1 ^ .  1 : ^r / ( / [ , [ , ( i f  u v r r ' ,  r r r  ] / r u u u  d r l l  r i )  t r o t  a b s o -  ,  r l y  n ( J c e s s j a r y .  ^ ' i . e  ; i u ;  p l a t e

c a r r y i n ; ' - i r t ' t r r o  b a n a n a  p l u . ; s  s h o u l d  h a v c  a  c o p p e r - p ) " a ; i r , l  e s  t h j . c k

r i s  p o s s i b l e  t o  n r l l t o  t h e  i n d u c t a n c o  o f  t h o  l e a d . s  n e g I i . , ' i b . c  i r . j t . l l i s r

t i r a t  o f  i ; h c  c o p p c r  s t r l p  I o o p .  t h e  c o n t a c t  s o c k o t s  a r e  l J r u i J i . ' r .  i ; t , , o  - t i r e

r i i e l i ; c t r l c  t i l s c  a n d  n o l d e r o d  t o  t h o  c o p p o r  s t r i p s  l l o r  u r , : t c r  c o ; t t a c t .
' l i r a  

h o l e s  o l  2 . B . i n d  2 . ]  r n m  d i a n e t e r  r o f o r  t o  t h o  a L o v o - ; L ' n . , r . o : . 3 j

c o n t a c t  c o c l c c t s  o f  } a r ; r o s .  T h s  c o p p c r  r o l l e r s  d e t e r n i n i n ;  i : r L 1  s i c . c  j  r - r d

b e t y r o e n  t h e  p l u g  p l a t e  a n d  t h o  d i o l e c t r i c  d l s c  r a a y  b o  r e p i a c e c  b ; '

s  t a c k e d  v r a s l r e r s .

i l c a s u r e n e n t l  i h o r t  t h e  t v r o  s o n o " a t s d  e n d s  o f  t h e  c o p i _ , c r  s t , r i p  i ? L . i , n  a

w l r o  I i n k  a n d : " r r t r o d u c e  t l r e l  d e v i c e  i n t o  t h e  s o c ] < o t s  o , f  ' " i i c  - . i ' ^ ' s o  f a r

t h a t  i t s  i n d u c t i : n c o  i c  c x a c i l y  1 0 0  n i i .  I ' h o  < i e p t h  c a n  b o  a c c u r a t e r y

l i n i t e d  b y  t h *  l c : u r l e d  n u t s  o f  t h e  t c r n i n a l e ,  i ' l i e n  i n e e r t  t n e  I e a d s

o f  t h e  c o i l  i c  i r e  n e a u u r e d  i n t o  t h e  s r n a i l  s o c l c o t s  i n i  t c a o  o f  t h e

e  i r o r t l n ; ;  1 i . nk .  ' f  ho  I n i l uc tanco  i ' l o  t s r  t hen  g l ves  t ho  raad  j _n6

L ,  - L  + L .  - L  + 1 0 0 n 1 i .g x h x

I t  i s  o n l y  n c c e s $ a r y  t o  C o d u c t  l 0 O  n l l  f r o n  t h e  r o a d i . n S  i n  o i c e r  ! o

o i . i ' ra1n  t i ro  induc toncc  L ,  o f  t i r r :  co1L.x

' l ; o  d o v l c c  i . s  s o  $ o n s i t i v o  t i r a t  a n  i n r i u c t a n c e  v a r i a t i o n  o l  l  n r l  1 s

r c c o . ; i , i z a b l c ' , v h c n  t h o  e h o r t i n g  n i r e  i s  c o r e f u l l y  l v i t l i c i r t i r n .  i i  \ . r i r g

l c o p  o f  1 0  ; n  d i a n e " " c r  i ? & s  u s c d  t o  p r o v e  t i r a t  ' , h c  c c u p l : n , ;  b e t v c e n

t i : e  t c s t  i t c n  a n d "  t i r . :  a u x l l i a r y  l o o p  i s  $ ; r r e 1 1 :  t r l e  n e a s u r . c a  L  r . r a s

p r , r c t l c a l ) - y  e q u a i  t o  t i r e  c a l c u l a t e d  i n d u c t a n c e , ' l i r c  i c c r i r . r , c J  c f  t i r e

d c v l c e  < l a p c n r i s  r : , a i n l y  o n  t l i e  ) . e n ; t h  o f  t h e  c o i i  l c a d s ;  a  v a r i a t i - o n

o f  1  m i a  c o r r e : , i ; r o n d . s  t o  a b o u t  i  n i l .  U o i l s  o f  l c s s  i l r a n  i 0 C  n . i  c a n

i h c : ^ c f o r e  l r c : , c a s u l e C  o n i y  r . i t , i r  l - r r  o r r o r  o f  a  f e r v  p c r  c e n ' ; ,  J c p e n d l n ;

o n  t h e i r  i n d u c t a n c o .  i l ] : e  i . ,  e r r o r  o f  t h e  L i t I  i s  h c l e  n o  ] o i l . , : . c r  o f

i n p o r t a n c e .

t i' ,  .  / / , \ ^
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.  r  t l ,  co :  Ls  c i  l i i r : l t  i o i i  i n t i r r c ta i r Jc  t i ; i l  . u  r t r . r , f i ; i n i ;  o f  t l r c  i ,  r ' . '  i . : - :

u r ; r ; i , ,  L o . f o r  c o r p ; r 3 l i s o r i  o n i y .  i ' ;  c l i n r - r o t  i . , r r :  c o n $ i r i c r c c l  r r s  i ; r ^ r . . r . ; l , r l u t c  v a l u o

; i n c c  t l i a  i t t i e r r r i i l  r z i r i n , . ;  r ' : c r r j t ' r r r , : l : r  l ,  l i r :  s v r i t c h  a i l 1 1  t i i c  c o r " r - r c t

r r i s i . s t a n c c  o f  t h o  r c s o n a n t - c i i ' c u i t  c a l .  ' ,  t o r  r e d u c o  i ; . l r o  c ; v e  : : a i i

(  c o n s i d o r a b l y  a i r d  n a l < e  i t  f r e c l u c n c y - d c p c n d e n t .  I f  t i r c ' " u s - ,  - o c k e t c

o f  t h e  d o s c r l b o d  c i e v i c o  a r e  s l i o r t o d  e i  t {  o f  a b o u t  i  )  i o  o L ' " e l n c , l

a l t h o u g h  t h o  c o p p e r  e t r i p  l o o p  h a s  a  m u c h  h l g h o r  v .

2 . 2 . 6  i r ' i , r a s u r e n e n t  o f  I n r l r r c t a n c e s  \  1  l " l

l nduc tanoos  f ro rn  1  I I  t c  abou t  10  i I  can  bo  rncasu : ' ed  : . nd i . : ' . c : .  l - i  ; y

n e a n s  o f  a  c o l ) .  L u  t h a t  c a n  j u s t  b e  m e a c u r e d  c i i r c c t J . ;  a t  . . i )  i j i p e r

e n d  o f  t h e  h i g h e " ,  " o n , r "  ( i O l ;  -  1 0 O O  n i l ) .  r " i r s t  i i r o i i s u i ' r i ' . i .

i n d u c t a n c e  o f  t h o  a u x i l i a r y  c o i l  1 , , -  ,  t h c n  c o n n o c t  L -  i n  : . , r ; . ; ' ; r ^ o l .
I i '  x

wt th  L '  and  n loasu ro  t i r o  i n r i uc t i i nce  L - .  o f  t i : o  pa " ra ) .  1c I  co ; , r . ' . : . i - ' . r c i ' l  .
t ' P

+  l s  t  \ / l r  r  \' r  
f r U G  , *  -  \ r h  t o  )  /  \ L ' h  -  I ' r ) .

?a i<o  ca rs  t o  avo i c l  any  cou i ; 1 i ; r ;  bc ' ; i ; , : en  L .  i u i , l  l , - , .  i . , i ' i , . ,  r ; - . - ^ ' , * i i n , j" n x

L 'uhe rnoasu: ' cnent  accurac j r  decrs r ,so$  : ' . : . r i i . l y .  l l o r  c : l l : i ;  i c ,  -  cc  r i
x

|  '  .  r '  \or  ru  r I  \ : ,n  para l1o1 v i th  LL  -  1  i i )  can  on iy  bo  noas ' . r . ; :d r  i , - '1 , , r  an

accuracy  o f  +10 ' ;1 .

l l  i  i j602 :1 .  1 ' � )
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? r - . . -  . : l l a r p  l ' e s o : i { r n c a  l " n C l c a t i o : r  r n  i h o  r i i r ,  o f  i n d i c a t i . o n  l . i - j i , . , : . . j L l l C

( s r i ' c c h  - ! 6 -  a t  L - l l l A S . )  p o r i t i t , :  o o n p a r j " t o n  n o a s u r e n e n t l ;  + . o  I c  ; ] i a l i c

w l r h  a n  & c c u r n c J '  o f  + A . 1 1 ! " ,  l : e c a u c e  o f  t h a  t n t e r n a L  t e r i ; * c t r c j : . !

e ' ; . ' t ; r t q i t r ; n c i : r  t h c  r ! t f f e r o r r c e  h * . : t , . ; ( r o h  t h o  s e l f - c a p a c i t a n c a s  o :  . . i .

s t ; i n c l a r i  c o l i  L o t ; : r ' r d  t h c  t o a t  c o t l .  L ,  o h o u l d  n o t  b o  f f r ' r & ; c r .  i . . . . - . ' .  ; , 1 . .

! ' c r  o r a n p l e r  1 f  t h c  c t a n d { r r d  c o t i  h a d  a  u c l . f * c e ; i a c l t i i i i c r - r  o , i  , , , , ,  * r i ;

t h e  o o 1 1  t c  b a  t a 6 t e d  o r  t o  b n  r . : t i  j u s t c d  - 1 : a a  a  o o i i - c a p i . c : 1 , s : r : :  l  , - , C  p j , ' r

t i i e  c o n p a r l e  o n  n o s B u r s n a n t  n o u 1 d  b o  p o l s i b l c  o n i y  * r t i l ;  " : r _ :  a c o  * : a _ l - .

c f  + 1 i - , ; ;  t h a t  1 o  t e  s a y ,  t h e  f . c : ; ; : a c : , ' c a u l c i  n o t ' s o  i r , p : " o v c ;  
' . . , ,  

; G - i : ( t

3  e t * . n d a r d  c 0 1 1 .  l l e v e r t h e l e a e  n  c o : p a r i . J o r l : c ; , s u i . c n c n t . s  c , ' i r .  L i  i . r a , , 2  i n

; : ; i t r  o f  r j " d o l y  C l f f o r t n g  r , . 1 f - c s p r r c l t t r r ; c c t  o f  L . . .  a n i  I , - - ,  : . j . , :  r . 1 i l
t !

r . 1 i  c f  a n  a d d l t l o n a l  c B p o c i n a n u t  v l i i c h  o f  s c t s  t l i c  , l : . f i c r a r ^ i c  : r :  r - r * , : l
' : J  i . w o  o o i f - ' c a i . ; . r . o : t a , n c e a ,  i n  t h o  a i c v c  a x ; i l ; p i e ,  a n  a d d J , t l o n ; i

- . . - ' . i : , a o l t a . n c e  o f  5 C  p i t  w c ' ; i r l  n i ' v ;  t o  
' l e  

c o n n t l c t e d  & c r o c g  i h c  c c 1 l .  i . . . .  L n

o r J a r  l o  e q u r i ) , i r o  t h s  r : o l f * c a ; r . c j . t c n c e a .

u .: :r l

' . c  r : r i J u s t  t h c  c o L l "
' . ' - -' ; . . .  . , l r ' , r ,  sxac l  iJ i  i .  o: :

J ' ^  -  - ^
i  J i  . c \ t U O I r i l n C g ;  L ; U $

L o  t o  n  : : ? n n i i a r d

j ' e ( i 0 n 6 : ' , c e  .  i i . o n

L  * L
x  8 !

1 , , : t n  f l r r t  c G n n c c t  t . "  i - . . ; ,  r ' . i . x e

r a p l u c c  i  b v  ._ g t  ; x  a i - . . ;  , _ . . ^ ,  
.  

-  1 :

c / . . t ) C o { 1 - C

T r o  n c a s u r o n e n t i - , t r n i l  a  u l n p i o  c a L c u i c i t l o n  a r c  n c c c c l l ^ : . y  i o  i l n i  i h o

c i l  f  - c . r p e r ' : l t ; : : ; ; t r  J , . .  o f  a  o o i l .  l l c r  t h s  f  1 r r ; t  n o ( ' . l : r : : " i : i j : ) : t t :  . ; l r o c c i : ;  ; r : ;

. n  i " he  c r ; c  t l -  " : . . , : c ' r nnc t  L r i l r . . ! , . 1 ; ' i j : : . { : r : i l o  b i : l  r c : i  i : ^ , . , i ; r :  . , - , . , , '  1 ,  .  , , : . ; l - a

cn  i , l ^ . ' :  r cn l . c  ' i : r l i . r l , j  r : i  i , hd ,  i t r j r " : *  i L r cc .  i ' o f  1 ,hc  scconJ  ; : ^ c , . : , r d j - ! , : : r ; r - i . . . ,

i r . r i : l - , ' t l i e  c o ^ c * l . i i y ; \ r ' : . t c h ' : ; , o  i : . 1 , : - 0 .  T h c n  r o L a i c  i h c :  t " ; r . . . : - n , 1  c o : r r r o 1
' , c ' - r ; : . r c i i  i ; i 5 i : u : ' : . . 1 ' , " i ; u c ; i c l e ; :  u n t : . 1  : . c . f i i i ; r n c c  i ;  a . ; l i i . :  o ; t , , t i ; i c ; ,  t i : t r

L ; ) : i l , ' , : : l l ;  c r ; i i : r , l ;  
' i : : i n ;  

i r c  i ; r i ; . , : ; ' i , ; . i  i h i r t  t un ln , ;  i r  1 ,o r ; . i ' i  , Lc  i : r  i ; l l c

l a . ' , . r ' . i j  "  3eg1c ,n .  ; ; r r r i , i  t hc  i : ' cqu , , , nc ; , '  : i .  i nd t c r . t $a  on  thc  $c l r l r  i . r , u

c u j ; u l  a t c  t h e  i c i i - c i ' p l l i : 1 ' ; i r n i - , c  i . r ; ; i

J - a
, 1  a

|  , '  \
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l : l s  f o r n i i l a  i : c _ - . i . s  f  o : .  t h e  f o

f c r r u l a  s h c u i a  b e  a p p l i e d  f o r

va lues  nor rna l l ; r  occr . l r r ing .  l i i e  f  o i l  rw lng
v a l u e s  h i g h e r  t h a n  a b o u t  l C l  n - :

?joo {t , , ' :: ' '1 * ) v

1 -  ( r , / f s )  ? "

T n e  s e l f - c a p a c i t a n * e  o f  e  c o i l  i s  o b t a i n e d  m o r e  e & s 1 l y  a n c i  q u : . c k i
f  ron  the  n+rnc* l } -ap i r  p ig "  J .  Iue  { , :  the  read lng  er ro rn  ho- ; , ,eve : , ,  t ie
a c c u r a c y  i e  t h e r ,  r * o r e r  t h a n  t h a t  o b t n i n e d  w l t l r  t h e  f . c : " i l * i a .

l re  se i f  -c * ! : , : . . . : : i  i i i ; ;e *  ren l ;e  beg inn  a t  0  p ! . ;  toward  h lg i :e r "
d e p e n d e n t  f , t i  . r i : , : -  

t  * f  t l i e  : r { r i .  l .  t r  i : e  t e . s t e d .  I f  t } r e  e  i s
tne  i 'F 'T  w i i i  r ' r '  .1 , - *?1ger  in r ' i  i< :a t+ . '  t i :e  resonence vor tage -  r i .
n a t e  Q  * f  i i r * : ' ' ; - : . 1  s t  F ,  1 e  l ; i i * w n  i t  i s  p o s s i b J . e  t o  f i n d
a : , c  r f  i 1 ; ; -  i : ' , , r ' * t h e r  * r  n o t  t h e  * * 1 f - c a p e . c i t a n e e . * f  i h , :
r e e s u r e C  a : t h  t : . , r ,  L R T .  f h A r e  i s  m o r e o v e r  a  i o w e r  l i m i i  t c r
ran . r ' e ,  d * - rend* r ,1 .  t l . p *n

tes t  f r eq r :e r . l c ;  i ; ; i '  t he

c a p a c i t a n c  e  C c : , . : r r a s e s

t h e  i : : i i u c t ; n c e  o f  t h e  c o i 1 .  s i n c { :  \ . :

, ' f , P n  m a * q l r r i r a

q o n * l  a n  a  ' :  !  -
V t ;  L  t  a ,  q  -  +

l r .  l = L < . ,  i ' .

+ , -  , . . ; . 1 j

! v  - , l s d i 1 ( -  t _

' 1  ̂ a  . . F  . i .
y !  |  J - I

h a s  a l s o  a

r a t i o  =  1 r

2 5 0 0  p r  i s

c  a p a c  i t  a n c e

ne as  urab  I  e

1 i a . /  5 -  _  4

i  t t s  l

L I i T  j - *  4 . f  i { } i z ,  i . s * ,  t h e  r n e a s u r a b l e
r , L i  i i r  i n e r e n . s  i n g  l n d u c t a n c e  .  S e e  l  i s .

Y  T : ; :

r ' f

e i n *

* l i

i 5 e  s e l f . - c a p a c i t s n * e  o f  t r a n s f  o r m e r  w i n d . : . n g s ,  r e f  e r  t r
,  ' l i . . *  l : . a r l f  n r r r  { ,  a ? r , . . . . : i t s n * e s  o f  t h e  w i n d . i n r _ e  i . r , t t
i : t _ : . ' . : r 1 - . +  1 " . t t n  : ' , , t ; . . :  r i : l t : - * ; : * r  t h e  n e a . g u r g { i e : : f  : : . 1  . - ; r l e  

o i .
' r ' , , ' : i  S ; r i : ' r : :  , : l * i u l . .  - i i  r ; e g i ; i 6 u  f o f  i r : i i t a r : c e ,  : - , :  - t . i ; i a g . ; i . i : : .
- � ' r . , . i * ; i t . r : S c i t a n r e  i : r l '  *  + r i r : : - J i n g  o f '  1 0 c  t u r r : s  a r r . :  a j l i i l : c x .
"  . i  f  i - r : : -  j i : ,  i " ; i t l r  s .  $ r . i : ; ; n i  v ; i n , i i n g  o f  t * O C  1 , . 1 i L s  r r h : < ; h
- c i 1  i a c l . t $ n L * ' :  O f  a p i : r r o ] ;  i  I  r : i . j  ; ; : . i l *  / i t  t h i s  i r a n s f  O r i n a t i O n
i f * c * p * c i t ; a n c e  c f  a p r : : . * x .  1 0 0  +  . l C O  x  j Z  =  j O g  +  Z 5 A ; l  =
ent  ac : :sG$ t i :e  l .ow* j .n :ped.ance w lnd ing .  The se l f_
t n a  h i g h - i n p e d a n c e  w i n . d i n g u  h o w e v e r ,  i s  r e a d i i ; r
e  the  t ra .ns forne , j  eaper : i tunce i *  on ly  approx"
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"ll ln thr r'cr.*oi,oi" i ';rltci: ar ii[r,ir-c, tiro rosonant frcqucr,;cy ,;f -,
pi i l 'a i l ' r . : i .  r r :co:rant c ircui t  can ba mc;:" ;ured, or acl justed to t  . r ! i . , i :^: : . - , i :
va lu t l  , l f ,  thc  cap i i c l tancE Or"  ln , luc te i i ce  o f  the  c r " r .cu l t  1s  v i i : .1 ; ._ rc .

l f  t ' i t * l  re l :onru l t  f .oqtrencl '  o f  the c1t 'cr - :1t  under te$t  ls  ent ; r r . . .
:;nkno;r"n, 1t is rrcivlsable tr: ,rtari 100i,;J.i1; f.or tho rLls.i irrnc; i.,; :;.._
1n tho hlgi-reut frr"quoncy ranre, 3. r lc; "-i. j  i . i ,. iz, tc, avolrr, 'ur-ir i i ,-, -_:, i
harr ionj"c .  r t  shotL ic  be bome . j "n n i i .d  whcr i  n lear ;ur lng rossn' . . i , ;  c1. - ; *^  . l
i l i rv : " ry ;  a nnal l '  capeci . tanoe that  tho rnt ,ernai  test -c1n3ui t  ; : ; r ,p . r r :  i . . - .^r - - :
i ;  " '  j iJ  pF l : ;  ac l ' rss t i re  cr- rcui t ,  t j lus r .cd i :c , ,ng r i ic  rcsor . : ; . r . -u i , i . j i i i . rL_; ._J. .

l ; r  $ ln6 cas€r t "  fo : .  example jn  t .he p: .c- : i rn1i : i l la ,  &d, iu6tncnt  r f  l ; . t - . : , . - : , . r . ,
i ' i i t ,ar  c l rxuL' r ; *  havLn6 a cc l lac j . t ,ancs c nf  abor : t  ?oc p i r ,  . i . i . r i ,  i r . . . . l . j :  .  i : r "
r : f  tn*  r*sons.nt  f ' : ' i -qr - :cns; , ,  c i l :c  t ,o  c ,  i ; ;  n+i  i r .cubr i :sr :ne s i . r rc i :  . . . - . ,  ! , . - i - , - r -_.
, r : :c  v3 l " - . "e oap.1.  i . - "&r icea ln t i " rs  r*cr l ive r  6enci -a.LJ-y have a vai  r : i :  . - .  .  ; . , .  :
'" ir i ' , ; t l lc f 'r,,-q';, 'grqy rirrcr rrf tne prc)-ln.r";:":ry aci."Jir;tri lent ir v.: i-:- .._....,.-,

2;,4 _l,ir;:.., ', ',-,-n1rr.t; of r-\r llc,rrr.;.i,i-;

I::g'.�3t Cl rcu j..is

i i i i '*revoi,, 1f t, i ie recon:rn-L f;e,quer:;1i,, ,-ri. s frer:
cj,etennj.nad, f lrst mca$.ilro tho ind.uctanoo anci
capacl" tanco C acro-ss the co1l  f i .on

ira:.a1 I e.1"

r r . : o n a n t  l i r * i i l . .  ^ r

then calc:r. l.ar,e +-i.e

t -  . ? U

4

. i ;? r)ratui:,.." re:c;r'r i:.nt f:,*qUcnc;y Of tirc free re;,: i1an.-
o.;.'"a.i,ncEi f ;-l;ri

n { F A 1 . r +  r  -  -  l -  . . -- - .  v k ^  *  r a  , , . . t : ; l

i '?^et;:e:- i irc i.*. i. icfi-;: i t fr".,;urri:c) a;:n cC iT"::iSUICC

a:lc tlrc ri;o:l;:: i-c1:"cu1*i, capcc.i:t,u:,ce C as w*l1

c i . j uc t t b l c  f r cqucncy  (+ . !  l , i l . : ) .  Seo  F1ge .  g  end

.I

': . ',: .'i,"
&

dcpc;:d: on .,;:c e ,: l i  , i

i \ .  A 5  J ; r  "  L i  - " . -  -q ! J  v . r  q t . L  l i -  , i - u , -  L

1
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' )  .  a t " ,
i l l l " i_ i l i i  i f  i l l i Jn  . - : . j  t i ' r l 1 i l r " i , . . t  l j l

F o r  u s c  l n o s l c c t i v s  c l r c u l t c ,  1 " h e  a : r . , r i 1 I ; ; r  f a c t o r

t a n 0

c r  q u a l l t y

?

o f  o o l l s  a n d  c h o , t e s  i $  o f
l  l e  t h e  a e r l o o  r o s l a t a r i o f l

l n t e r e e t  1 n ' a d i , i t i . o n  t o

! d p r a 6 e n t l n g  t h e  t o t a l .

t h o  1 : r , i u c i a n c a  - .

c o i " i  i . o s s .

i  J , n c a  t h s  n E l o r t : . v . i t ; , "  o f  s  $ r : l c o t i * ; e  c r : , c u l t  o r  t , h o
o f  a n  o o c t l l a ' ; c l  . j j , r c u J _ t  l n ; : - , ; i . . e  w l t h  i ; 1 r , . r r 6 a n r n g  Q ,
ios lgn  th*  co i j  r . , : ; .  t i : , . r?  "L ! : . :  r . . ' i : , : , ; : . i ; : : i  o  " i . . . :  n r i j i . i .  i i t l
Th ia  can bo  rc i : r i i l ; ,  ac , ; ;ap" j , i i i . l . r , :  Ly : - i can ,3  o f  . i ; . i : ,oo  p
cr ' i r vo  Q -  f  ( f )  c rcneured,  $ l , th  t i :o  LR? t f  t i ro  v r r r l , * t i
i c , t l .on- fao tor  n l i :1Eur !  oF Q,  nax i . r .u rn ,  bo th  in  abao l .u ts
: a  " l : n i s . ' n  n e  s  f u n c t l o n  o f  t h e  c e p p s r  o r  i r o n  } o s g e  s .

f  r c ' ' : d c n c ) r  . ; . u , . r b : .  r . i  . .  ,

t l r . :  r , i -  j -
s 4 . r  r J  v V

:  "  "  - '  
-  - " . : o : ; i ' .

i i i r , ; . ,  u -  i . - .  . r

o n  o f  i , . ;  L i o i l -

y t l ] ,u . : ,  r .n , - j  . ' : '€  qusno; ,

T h e  v a r t a t l o n  o f  t h c  d r " s a r p e * t r o n  f a o t o r  t i i n b  * . ;  a , f u n c l i ' : r
r o g l { i t a n c e  R r *  o r r d  r r o n  r . o e a  R u n  j . e  b a , s o d  o n  t h o  i ' o } . 1 o w 1 n g

? n o  w l n d l n g  t r $ i : l s t a n c o  R c u  1 .  f r e q u e i n c y - i n d o p o n d e n t  j . f  t h e  s ) . : : n
I ' c  ' o i ; I o c t a d  ( ; ' i g "  1 0 a  c u r v a  I  )  r  t h o  o d d y - c u r r e n t  r o s $ s e ,  w i i c n
: e 1 : :  c o i a p o n c : r t  o i '  i ! : u  i . r o n  r . o s s i l i ,  i n c r c a s e  q u l c r a i l c ; i i y  u 1 ,  , r :
, , . , ; i ; .  - 1  0 a  c u . r . t r , . ,  . I ) .  I l ; ,  q 4 i i . r , g  t h c  t r v o  c u i v - e :  . : r r ( : : c f c r
I c r : n  i o  t i l u  1 : - ' ' i r i c t ; i ; o e  L ,  t h i i  c r . ' . r : , r *  o f  i ' l g . 1 0 b  i t l  o i t - : . l . n l * .  ? . 1 :
: 1as i ' pa t r ' : ; ' r  { ' { . c i o r  i e ,ns  -  
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t endenc ies  m&y  eppear : 'The  tes t  po ln t s  o f  cu rve  1  show c lea r l y  t ha t  t he
nar inun  Q  mus t  be  eh i f t ed  towarde  Lo ' re r  f requenc ies ;  p roceed  acco rd ing
t o  s e c t i o n  2 . 2 . ' 1 0 n 1 ,  C u r v e  2  i e  a n  o p t l n u n  w l t h  r e s p e c t  t o  f r e q u e n c y .
Surve ]  requtres a sh l f t  o f  the tan6 n ln inum towards h igher  f requenctee,
s e e  s e c t l o n  2 . 2 . 1 0 . 2 .  [ h e  a b s o l u t e  v a l u e  o f  Q  a t  v a r i o u s  o p e r a t l n g
f requencles can be obta lned f ron the curve wl th  an accuracy of  about

:15 i " .  To neasure tbe Q d. i rect ly  a t  the f requency at  whlch the co j . l  1e
go lng  to  be  ope ra ted  i t  l s  necessa ry  to  co rnp le te  the  tes t - c i r cu i t
capac i to r  (5OOO p f )  t o  t he  requ i red .  capac i tance  Cpr r r  w i th  wh ich  the
co i l  w111  be  ope ra t l ng  and  wh ich  t s  no rma l l y  known ;  the  neasu red  e
nuet  then ba mul t lp l led by the factor

,  C "o t  [P r  j
y- =(-J- t '= \^  - \  

S o o o  p F  /

connec t  a  capac l to r  c "u r i " *  as  quo ted  i n  the  tab le  be low  i  n  se r ies
r l t h  t he  tes t - c l r cu l t  capac i to r  i n  o rde r  t o  reduse  the  tes t - c : , r cu i t

capac i tance ,  connec t  t he  tee t  l t em l *  *nd  Cuer l . ,  i n  se r i es  and  the
f ree end of  the co l l  to  the knur led tern ina l  14 ,  that  o f  the
capac l to r  t o  t he  ea r th  te rn ina l ,  The  Q  reed ings  mus t  t hen  be  nu l t l -
p I1ed  be  the  fo l l ow lng  fac to rs :

ser i -es  In r )  l t r * " ,  c t rc .  I  r rJ I t l o n r r a n a r r
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T o  n i e e s u r e  t h e  Q  a t  a  g i v e n  f r e q u e n c y  f i r s t  d e t e r n i n e  t h e  c a p a c i t a n e e
t o  b e  c o n n e e t e d  i n  s e r l e s  w i t h  L " "  C t e e t  

c i r c "  e o r r e s p o n d s  t o  t h e
c a p a c l t a n e e  w i t h  w h i c l i  t h e  c o i l  i s  g o i n g  t o  b e  c a n n e c t e d .  j  r :  . r . e r a r : i o n .

c = 5ooo o. .I 
.rse!_ 

_"rq.**fpd
s e r r e s  

$ o o o  p F  -  c t e s t  
c i r e ,  [ n u ]

? h e  n e a s u r e r i  Q  n u s t  t h e n  t r e  m u l t i p l i e d  b y  t h e  f a c t o r

, '; -/-M!* * ri,
? ^ t

c J 7 1  5 C

S i - m i J - a r I y  t o  s e c t i o n  2 " 2 * 1 0 n 4 e  t i r e  e u r v e s  o b t a i n e d  b y  t h e  r ' , e e s u r e 1 - . € ; . , r
s h o w  w h t c h  w a y  t : : e  Q  m a x i m u m  m u s t  b e  s h i f t e d  t o w a r d s  t h e  o p e r a t r n g
f r e q u e n c y  "

J, ._ .Maj"nte*iry:g_e*q.*ft"g"eg{:

, , 1  i v i a i n t e n a n c e

3 , 1 . 1  ; t o r a A e

T h e  L R T  t o l e r a t e s  s t o r a g e  t e m p e r a t u r e s  f r o n  - ? O o  t o  + ? C o C .  T h e
n a t u r a l  a g i n g  o f  t h e  c a p a e i t o r s  a y l c  w i r l n g  i n e u l a t i o n s ,  h o w e v e r ,
l n c r e a s e g  c o n s i d e r a b l y  w i t h  l n c r e a c i n g  t e m p e r a t u r e "  H i g h  r e l a t i v e
hun ld i ty  speeds up  cor ros ion  and rnay  imr ,a t r  the  accur :F . r j . y  o f  the  L  and

i ,  a d i u s t m e n t e  ( v a r i a t i . c n  o f  t h e  s e l f - c a p a * i t a n c e  a n d  Q  o f  t h e  o s c i l l a t o y
c o i l ) .  C a r e  s h o u l d  b e  t a k e n  t o  a v o i d  c o n d e n s a t l o n  o f  w a t e r  c a ; s e d  b y
a rap id  change f ron  Lo . ,v  to  h ig i :  ambi *n t  te rnpera ture .

n  1 4 9 2 b  B L  .  ? g



) , 1  . ? Performance Check

A s  n e n t i o n e d  i n  s e c t i o n  1 . 1 ,  t h e  m e c h a n j . c a L  a n d  e L e c t r i c a l  d e s i g n  o f
the  se t  1s  euch  tha t  read jus tmen ts  w i ] l  no t  no r rna l l y  be  necessa ry

a f te r  yee rs  o f  ope ra t ton .  Shou ld  l t  neve r the less  be  des l rab le  to  check

t h e  d a t a  a n d  t o l e r a n c e s  s p e c i f i e d  i n  s e c t i o n  1 . 2 ,  t h e  f o l l o w l n g

neasurements should be carr ied out  a t  an amblent  temnerature of  20

to 25oC and nornal  re la t j .ve humld i ty .

1 . 1  , 2 , 1  L  C a l i b r a t l o n  T h r o u n h o u t  t h e  F r e o u e n c v  R a n s e

The lnductance neasurement  wl th  the LRT ls  based on

of  the resonant  f requency of  the c l rcu l t  formed by

and  tes t - c l r cu i t  capac i to r .

t h e  n e a s u r e n e n t

t h e  t e s t  i t e n  L *

r . 1 . 2 . _ 1  , 1  Q e q u e n g y  C a l i b r a t i o n  o f  t h e  O s c i l l a t o r

R e n o v e  t h e  s c r e w s  1  ,  5  ,  I  a n d  1 5  a n d  w i t h d r a w  t h e  c h a s s l s

f r o m  l t s  c a b l n e t .  C h e c k  t h e  f r e q u e n c i e s  ? 2 0  k H z ,  2 0 0  k H z ,  1 l O  k T z ,

1 4 0  k H z ,  1 2 O  k ] f . z ,  9 0  k I I z ;  J 0  k l { z  ( t r l n r o l n g  p o i n t s  o f  f a c t o r y  a d j u s t n c e n t )

j . n  t h e  r a n g e  1 0 0  t o  1 0 0 0  p I I .  I f  t h e  r a t e d  f r e q u e n c i e a  a r e  m a i n t a i n e d

t o  w l t h l n  + A , 4 { "  t h e  l n d u c t a n c e  o f  c o i l  L { ,  c a p a c i t a n c e  o f  t r i m r o e r  C 1 5

a n d  c a p a c i t a n c e  v a r i a t l o n  o f  t h e  o s c i L l a t o r  v a r l a b l e  c a p a c i t o r  a r e

c o r r e c t .  l n  t h e  o t h e r  r a n g e s  o n l y  t h e  l i m l t  f r e q u e n c l e s  n e e d  b e

n e a s u r e d  t o  m a k e  s u r e  t h a t  t h e  t r j , n m e r s  C 1 ]  t o  C 2 0  a n d  t h e  i n d u c t a n c e s

o f  t h e  o s c i l l e t o r  c o i l s  h a v e  n o t  c h a n g e d .

A  f r e q u e n c y  n e t e r  w i t h  a n  l n p u t  i m p e d a n c e  o f  1 0 0  k 0  c a n  b e  d l r e c t l y

c o n n e c t e d  t o  t h e  c o l l e c t o r  o f  T 1  ( p o i n t  1 1 )  o f  t h e  c l r c u i t  b o a r d

5 1 0 0 - 6 . 5  f o r  t h e  l o w e r  r a n g e s .  ? h e  c l r c u i t  b o a r d  i s  f l x e d  t o  t h e

rang€ se lec tor  S1.  In  the  th ree  h lgher  f requency  ranges the  measurement

n u s t  b e  t a k e n  b e t w e e n  t h e  c o u p l i n g  c a p a c i t o r  C 2 J  a n d  t h e  c o m n o n  p o l n t

o f  c a p a c i t o r s  C Z J  t o  C J l . 0 t h e r w i s e  t h e  l n p u t  c a p a c l t a n c e  o f  t h e

f requenoy ne ter  n lgh t  s l lgh t ly  change the  os lL la to r  f requency .

p  1 n a ) A  p . ' t  e n
r T , e v  ! - a  J v



S e t  s w i t e l : 5 ?  t o  Q  =  1 r J 0 .  T a k e  t h e : : i e a $ u . r e m e n t  a t  f  " ,  1 C  k , i z  u s l n g
a  c a p a c i t a n e e  b r i C g e  € o n n e c t e , r i  b e t w e e n  B u 1  a i r d  B u ? .  $ i n c e  t h e  r e t e r
a n p l i f  i e r  m u s t  b e  i n s e r t e d  a n d  t h e  s * t  e r v i . t c h e d  o n ,  t h e  v o i t a g e  a + .
t h e  t e s t  i t e m  s h o u l d  n c t  e x c e e d  g 0  n : v ,  ? h j . s  c o r r e s p o n d s  t l  f  , . r . i r  - s c a l e
l e f  i e c t i o n  , r f  t h e  m e t e r  i n  t h e  Q - i , l r A s ,  p o s i t i o n  o f  s w l t c h  : i l .
? h e  r a t e d  v a l u e  o f  t h e  t e s t - c i r c u i t  c a p a c i t a n c e  i s  f 0 o 0  p r . + j  r i .

1. 1 .?'-1 ..) -lAqgkiqe lhq*tg:j.:caeer,:!?*.?s

' -  se  the  gamc t i r - * i

S : I F - C .  l h e  r a t e d

IO  n t r  4 , 1  z  - . : r - '\  v . )  I L i  .

a r : " s " n g € n e n t  a s  f  o r  j o , l  o Z n l  . ?  b u t  s * t  s w i i c h  S 2  t o
v a i ' - i ; r  c f  t h e  t ; - . s t * c i : " r : r : j . t  s e l f - c a . p a c i t a n c e  r s

l . t L-  Ca lLbra t igg l  w i th  l  t . i t snd634s

,  s t a n d a r d s  c a r r  b e  u s e C  t *  c : e c k  t h e  a c c u : , a e y  o f  t h e  s e t  "  i l n e  c k  t h e
r a n g e  l i . m i t s  a n d  t w o  p o i r r t . l  w t t h l - n  e : l c h  r a n g e "  F r i o r  t o  t l : i s  c h e c k ,
n e a s u r e  t h e  * e L f - c a p a c t t a n c e  * f  t h s  l  s t a n d a r c l  w i t h  t h e : R T  i . r  f i . n d
o u t  w h e t h e ? :  a  c o r r e c t i o n  a c c o r d i n g  t o  2  " z " j n l  i e  n e c e s s a r y .  I : .  . , - i e
s t a n d a r d s  h a v e  b e e n  n * d e  f  o r  t h e  s p e c i a L  p r i r p o s e  a n d  a d , i i : s  i e i  i J , ,  n e a n s
o f  a n  r r F  b r i d g e ,  e h e e k  i n  a n y  c a s e  w h i c h  e q u l v a l e n t  c i ; . c , ; i  i  o f  t h e
s t a n d a r d  h a s  b e e n  r c * a s r i r e d  r  w l i a * ,  i e  i t s  Q  a t  t h e  b r i d g e  i 1  e s t  i ' r e { u e n c y
a n d  w h e t h e r  t h e  i n d u e t a n c e  o f  t h e  s e r i e s  e q u ] - v a l e n t  c t r c u , i t , r u s t  b e
c o n v e r t e d  i h t o  t h e  i n d u e t a n c e  o f  t h e  p a r a l l e ) .  e q u i v a l e n t  c i r . c u i t .

? . 1 . 2 . 1  
- _  -  Q  C . a i i b r a t i o r r

; s  d e s c r i b e d  i n  s e e t i c . - r  1  " 4  t  t l i e  e c c u r a c y  o f  t h e  Q  r e a d r n g  i e ; , e n d s  o n
t h e  m a . g n i t u d e  a n d  s t a b l l i t y  a : '  t h e  c n c l l l e t o r  ' r o l t a g e ,  t h e  a c c u r a c y
o f  t h e  c a p a c i t i v e  v o L t a g e  r i i v i d e r  a . r :  t h e  n e t e r  a m p l i . f i e r .  u n L e s s
' "  s t a n d ' a r d g  a r e  a v a i l a b l e  j " i  i e  t h e r e f o r e  n e c e s s a r y  t o  c h e c k  a n d  e n t e r
l n t o  a  r e c o r d  t h e  v o l t a g e s  e r f  t h e  l n d i v i c l u a L  f u n c t i o n a l  g r c , u p s  w h l c h
a r e  l n  g l v e n  r e l a . t i o n s  w i t l :  o n e  a n o t h , : r .
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r. 1 .?.",1.5_, Evgf ua_tion gl !h? Resu]lq

I f  the  supp3-y  vo l tage E*oo tueu i red  fo r  fu l "1 -eca i "e  de f lec t ion  o f  the

m e t e r  a n p l l f i e r  l s  t o  t h e  v a r i o u s  e x c l t l n g  v o l t a g e s  a o

, 1  " 6  r  1  1 0 i ]  : 1  1 1 6  I  1  1 0 0 C  ;  1
, r '

t h e n  t h e  Q  c a l i b r a t l o n  l e  c o r r e c t .

T h e  m e a s u r e m e n t  o f  t h e  o s c l l l a t o r  v o l t a g e  h a s  h e e n  l n c i u d e d  i n  t h e  t e s t

r e p o r t  t o  f a c i i i t a t e  t r o u b l e - e h o o t l n g .

J ,  1  .2 . r4  -  _C.Feck lns .  3hs  Se- l { -_C MgasuTeg$nt

T h e  f r e q u e n c y  c a i i b r a t l s n  h a s  b e e n  c h e c k e d  a c c o r d i n g  t s  s e e t l o n

3 , 1 , 2 n 1 ,  N o  n e w  c h e c k  i s  n e c e s s a r y  u n l e s s  t h e  t e e t - c i r c u t t  s e i f

c a p a c i t a n c e  h a e  b e e n  c h a n g e d  b y  s o L d e r i n € ;  c o n n e c t l o n s  ( c h a r , - : e  o f

s h l e l d l n g ) .  0 t h e r s i " s e  c h e c k  a c c o r d l n g  t a  3 n x . 2 . 1  . t o

r . 1 r r ,  * S l e c t I i q * * _ } { , e i " F t * l F n c q

In  acco rdenae  w i th  the  sec t i one  o f  chap te r  3 ,1 "2  "Fe r fo rmar , ce  Check "

the adJustments requi re$ to  recover  tha reted.  va l "ues ln  the inCiv idual

funct lonaL groups are d.escr ihed.  on the f * l - l "ewing peges.

I t  i s  i n  any  case  ad^v l sabLe  to  chenk  the  tes t  se tup  fo r  an ;v  poss lb le

sources of  er ror  befare changi .ng any factory-edJusted va l " ' ie ,  espec1al1.y

l f  there ls  no neni feet  c&use for  the erroneous LRT edJustnent .

r .  1 ,  r r1 , .  _  -  Osc i l l a to r , I l eguegcy_  d jus tnen !

The  osc i l l . a to r  ad jus tmen t  i s  a ieec r lbed  fo r  t he  range  IV  (1OO -  1C00  pR)

s inee the osc i l la tor  var iab le caFecl tor  e21 of  the I ,RT ls  factory-

adjusted ln  th le  rango,  The upper  end low€r l " tml t  f requeneles are

R  1 4 9 2 6  3 1 .  3 '



, , l i *  * u . . : , T r ; l r  t h a i  ! , i . i o  t  o ;  i i r r ,  o l c i i i ; : ; g . i r  c o l i  I , 4  - ; : . .  i ; , . . . , -  ,  l

; ' , e r  L  o i . ' i n e ;  c o j , j .  * a n  * n i ; r ' 1 . : u  i , i i 1 . - l ; i ; . , L . i . i : r . * u i ; l :  i n r . ; : . : ; . _ : . : i : : - , . - . : . - , . . -
' - :  1 t  1 *  , i . l i c  i i l . 1 t  1 ; l i u  c  c i i { - ; . c : : i r , r : i i t 1 *  o . i  " , h c  o ; , c . : . 1 * ; . : ' . r _ .  . .  . ; _ ,  - i i
i r . : i 0 . c i t t : :  c c t . r a s p o n r l n  t o  t h o  r ; : t r : , j  r : e i u e n .  ? i t i $  i . t  c c  - i  : . . :  ^ r . : . : .  : : i . . r
' : u : ' - ; . ]  c f  ' s i r o  osc l ,  11e . t c r  i s  g ; t . j . : : l * : t , : , r y  a ' i  j . ! . i : e  "  j " n  c  :  . . . - . - . . . .

, , ' " 1 - , r r p i l *  cc i " ]  L4  ; u ;  t  be  i . * : ; *u " ' ed .  i . t r i ,  a i  j u l t , i d  t , r  1 t ;  : r -  i  - . . . ;  :  i
. : l - . : r n l j ; i l " } ; i " . ' ' l ; ; l i ; u r . * a i 1 l 1 ' . ; j ; 1 , , c l l ; a g ; n J o r ; ; i : g t s 1 * : i . . � � � � � � � � � �

: r ; : ; : p i a ,  t h e  l C  P r o e  i o l o n  , l j r i i : ; 1 c  T y ; e  L C I i .

. : , i  . ; 1 , ' . ; .  l : :  .  . ;  . 1  . - j . .  : j j  j .  " ' . ;  : : : . i r

l . i i i '  o t a p i r t  j , t i n c ' ;  c h ; . : a c t c r .  l * l : ; . ,  , , 1  i i r *  r ; . , , . ; * . ; j l l { J  { : ; . i . : : . c i . . . . .  . - . , . ; ,  - . . . .

l l i : t ;  f r e q u o n e y  c * i  j . b r a t i o n  s i l { : c r d i ; i ;  * ; o  
} . . i  . 2 " 1 " 1  n a ; ;  ; i , ; . . . ,  , .  . i

f o l . i  r : e ' i n6  n . i  j u r .  *nen to  f l $ f . 0€ te : . ] , r

jr i,J ' l*j*J,Is t t "r *!3t .ir: lglLl:ts-*qf-*tlg*t-:-t":t 1 r i- ,.-. I - . -

T : ' + u b l a l  T h c ; o r r : : e n t a g e  € r r e : ' o r ' i , " , , e  r o ; r , j i n i ; s  r ] s  a f : r l . : . j j . ; . , . , . J : . L : . .

a i . l  Jue ton  on  t i r r  sc* t l0  o f j  "Lhe c tc t i le , t * r  va i . leb is  c  j : : i : \ j ,  i ; . .  , J  l ,
2 0 a )  k i i z .  1 ? 0  k i i r ,  1 4 0  k l { ] ,  i ? i l  k i r z ,  g 0  k t 1 ! n  ? 0  k ; i ; )  i . r ;  c : ; . : t .  i - i  i . : ;
i o w  a n d  h i g h  i r e q u e n o l _ o a  c f  t i l c r  r a n s * $

L:j:-l-.3|__* .^.c,!t_, t ir i r; l{ j .r, j,r,: i .s."0 l ' ,,,;* i 2i)

' . ' :  l ' , r , b l ' r  l  ' , . ' ; ; . :  ' ' i l ' , : r - r ;  nn ; l ; ; u : ' cd  & i  t h r ,  ] . cv  f  r c i u . Jnc l c ;  ; . , . . , , . , , . .  :  r ; , - - : . , .
: . , ; i i  n ' r i i i ,  t " i l i  i " i t , : r , ; i j  i : u l  i i ; ; r  l - , : : : 1 , : : i t ; j : 3 i ; O  d : ; . q } I  i l t c : a ! ( - r . . : .  , . j . - - _ . ,
' " i , q  

h i t r : ; r ; ; : '  j ' I i ; ( : i l . ; ; : ; i . e ;  A i  i j i *  : - ; l i l , ; C ,

, ] . ] i i : l l + r . * b * | : . . i ' : : : u i i ; i 1 j : ; i : l ; f : p i ] , ; j - r 6 [ ; : : c q i . i ; - ; , . l , . . : . . . . i ' , , , l � � � � � � � � � � � � � �

o r  i i  i ; i r c  , . ; i r l . i : : c . r : ) { 1 4 1 t i . : n c s  O : l  . i t i e  o . - : c j , J . L r ; , c I  c , ) : } ,  r , ,  _  _ .  _  . .  : . : , i , . - , : l 1
;1'.r.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. ths tr:;..;:"i*r, h.:: ontiiii;c;. nt. ..oi; i*.cr1u*:-.$ic; l;,ir: ,.. _ -.,. (,.,.

" ; ; i ; : ; s ; " j , * i , ! ; ; : l ; , ; i , l  r j : , r , l . i l r : u  j . i . r ; ;  l ; i " :  i C : ; , : : :  C , ; : . . i , . - c : " . q j : , . . . . . .  1 . . ,  , . . \ . . j , - r . . : . _ , _ r

: " : ; - , , r ; i - ; i ; 1 ' e . : r : ] ; . ; . : l  .  , r ) { , r ) ; ; . , ' *  } r ; _ .  l : : * * " * l . l  , r ; . . . ; ; . ,  i : * -
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t h e  v a r i a b l e  c a p a c i t o r  l s  a s  L o w  a s
r a t e d  v a l u e  w t t h  t r i m m e r  e 1 5 ,  ( n o t e

a n d  J  . 1  , 3 . 1  . 2  a r e  l n t e r d e p e n d e n t ,  )

4 0  p F .  A d J u s t  t h e  f r e q u e n e y  t o  t h e
t h a t  t h e  a d j u s t m e n t s  o f  1 , 1 , 1 o 1 " 1

. . ,  . . .  t  .  *  ,  U d r t l u t t n *  * h "  O u * j l 1 * t o "  U u " r u b l "  , g p r q t t o g

T h e  p e r c e n t a g e  e r x o r  d o e s  n o t  f . o l i o w  a n y  L a w ,  f h e n  t h o  c a p a c i t a n c e
c h a r a c t e r L s t i e  o f  t h e  o s c i l . l . e t c r  v a r i . a b l e  e a p a c i t o r  i s  i n c o r r e c  t  .
R e m o v e  c o i l  L 4 o  w h i c h  $ e r v e s  a  r s i l r r e n c e  f o r  t h e  a e i j u s i n e n t  o f  t n e
v a r i a b l . e  c e p * . * 1 t e r ,  c h e * k  i t  s " c c o r d l n g  t o  3 . 1 , 1 , 1  , 1 .  u s i n g  a  p r e c r s i o n
b r i d g e  a n d  c i : r r e e t  n  i f  r : e c e s s e r y .  R e s e t  t h e  c o i l  i n  p l a c e  o  s e t
p o i n t e r  4  t +  2 ? a  k t | a  a n d  a r d j u s t  t h e  o e c i l L a t o r  f r e q u e n c y  t o  t h : s
r a t r n g : c . 1 1  r : s ; : . * r  t r l n m e r  c ' r 6 "  A c j u s t  t h e  o t h e r  f r e q u e n c i e s  o f  i h e
range s 'J0c€$ i l  i " - ' . t . ' " y r  s ta r t t r  ng  a t  t l :e  ! : i "gh  va) "ues ,  b"y  benr i ing  the  i r i rge
p l a t e s  o f  t h e  ' r a : ' i r b l e  c a p a e i t * r ,  i J e i n g  t w e e z e r s ,  $ e n d  t , h o s , e  i c r : o : .
p r a t e s  w h l c h  J u e t  e n t e r  i u t a  t h e  s [ a t o r  a t  t h e  f r e q u e n c y  i : i j u s . .  J  f o : ,
T h e  f r e q u e n c y  i n { r e * . i : * *  i f  t h e  d : s t a n c e  b e t w e e n  t h e  s t a t o r  a n i : . o t c r
p l a t e  i s  l " n c r e a s e c ,  s i n c s  t i r l s  c a r r e s p o n d . s  t o  a  d e c r e a s e  o f  t h e
c a p a c i t a n c e  a f  t h e  v a r i a b l . e  c a p a e i t o r .  I f  t h e  d i s t a n e e  o f  t h e  c a p a c i t o r
p l a t e s  i s  d e c r e a s e i  t i : e  o s c j i , i a t o r  f r e q u e n c y  b e c o n e s  L o w e r .  A f t e r
t h i s  a d j u s t m e n t  c h e c k  t h e  1 1 : n i t  f ' r * q r i e n c l e s  o f  a l l  o s n e : '  n r e a : . - r r e : e n !
r a n g e s  a

t  C a p a c l t a n c e

r f  t h e  c h e c k  a c c o r d i n g  t o  5 . 1 . 2 " 1 . 2  s h o w s  a n  e r r o r  g r e a t e r  t h a n

l o , r / ,  f o r  t h e  t e s t - c i r c u i t  c a p a c l t a n e e ,  t r y  t o  f l n d  t h e  c a . u s e ,  e . g .
l oose  w t re  i n  t he  tes t - c l r cu i t  w l r i ng .  A f te r  so ) "de r lng  a t  t he
capac l to rs  c ]4 ,  c55 ,  c36 ,  wa i t  un t i L  t he  componen te  a re  a t  t he l r
no rma l  0pe ra t i ng  tenpera tu re  be fo re  tak ing  a  measuremen t .

?he  ra ted  tes t - c l r cu j " t  aapa* i t ance  o f  ! 0oc  pF  +z  pF  can  tnen  be
a d  j u s t e d  w i t i :  t r i m n e r  C J ! ,
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r f  t he  oec i l l a to r  vo l t age  i s  t oo  h igh  o r  t oo  l ow  ln  a l l  r anges ,  i t  i s
1 l ke1y  tha t  t he  cha rac te r l s t l cs  o f  t rans le to r  T1  o r  TP  have  changed .
AdJus t  t he  oec i l l a to r  vo r tage  to  i t g  ra ted  va lue  a t  400  kHz  us ing
po ten t l ome te r  R6 .  I f  t he  voL tage  e t  R9  found  by  check ing  the  ope ra t i ng
point  o f  T1 d i f fers  nore than lzv l "  f ron the rat ing g lven 1n the
c i r cu i t  d . i ag ram,  rep lace  the  two  t rans i s to rs  T1  and  r z  by  the  same
types r  ad .Jus t  t he  Ac  vo l tage  amp l i t ude  to  i t s  ra t l ng  o f  2 .7  v  + ) / "
and  check  the  ope ra t l ng  po ln t  o f  T1  .

So lde r ln8  on  p : : i n ted .  c i r cu t t s  requ i res  ex t r€ne  ca re  an r i  spec ra l  t oo1s .
The  tenpera tu re  o f  t he  so ld .e r l ng  i ron  t i p  n rus t  no t  be  t co  h igh .  The
l l qu id  oo lde r ing  t i n  mus t ' be  renoved .  f rom the  boa rd  by  rneans  o f  a
spec ia l  pump.  ?hen  the  ben t  con tac t  w j - re  o f  t he  c i r cu l t  co rnponen t
can  be  s t ra igh tened  and  pu l l ec  upwarde"  Do  no t  app ly  fo rce  to  avo id
damage of  the conponent  and of  the board.

Nex t  measure  the  h lghes t  and  the  l owes t  osc l l l a to r  voL tage  fo r  each
range and check for  a  to lerance of  2SS of  tha rat lng.

r f  du r ing  th l s  check  the  osc l l l a t i on  fu t r  l y  s tops  fo r  a  sho r t  t i ne
in 'a  par t icu lar  range whl l "e  the f requency is  tuned.  through,  check
whe the r  t he  same occu rs  1n  ano tha r  r&nge  a t  t he  same pos l t l on  o f  t he
va r lab le  capac l to r .  The  cauee  l s  i . n  t h le  c&se  usua lLy  con ta rn ina t i on
of  e  var lab l 'e  capaci tor"  A drop of  so lder ing t in ,  a  ahor t ,  end of  wl re
o r  even  due t  usua l l y  p roduces  a  eho r t * c i r cu l t  be tween  the  s ta to r  and
ro to r  p la tes  on l y  i n  one  pa r t l cuLa r  pos i t i on  o f  t he  va r labLe  capac l to r
and '  causee  the  osc i l l a t l on  to  s top .  Renove  the  con tan ina t j . on  w l th  a
b r l s t l e  b rueb  bu t  do  no t  t ouch  the  capac i to r  p la tes  w i th  the  sha f t .
Do  no t  uce  compregsed  a i r  s l nce  a  o t rong  Je t  o f  a t r  nay  bend  the
p la tes  and  thue  i nva l i da te  the  ca l . i b ra t i on .

Ad"lus h e  T e s t - c i r u l t  Exc l t l n

I f  t h e  o e c i l l a t o r  v o l t a g e

ve lue  and i f  the  exc i t i .ng

anp l i tude has

vo l tageo are

b e e n  a d j u s t a d

t o o  h i g h  o r  t o o

t o  1 t s  r a t e d

l o w  b y  a  g i v e n

R  1 4 9 2 5  8 1 .  t g



p e r c e n t a g e  f o r  a l l  p o s i t t o n s  o f  t h e  c o u p l l n g  c a p a c l t o r s ,  c o r r e c t
b y  m e a n s  o f  t h e  c o u p l i n g  c a p a c i t o r  c 2 !  b e t w e e n  t h e  o s c r l l a t o r  a n d
tes t  c i r cu i t .  Ra ted  va lue  o f  coup l i ng  vo l tage  E t  measured  be tween
c2!  and c25 to  c l l  to  ear tht  111 nv !1 f "  (use the sane measr . r r ing

l n s t r u m e n t  a s  u n d e t  ) . 1 . 2 . 3 , 2 ) .  T r i m n e r  C 2 !  l s  b e t s r e e n  s w i t c h  5 1  a n d
t h e  o s c i l l a t o r  c o i l  L 1 .

r f  t h e  e x c l t i n g  v o l t a g e  1 e  i n  e r r o l  f o r  o n e  Q  r a n g e  o r  i f  s e v e r a l

r a n g e s  p r e s e n t  d l f f e r e n t  e r r o r s ,  a d J u s t  t h e  e x c l t i n g  v o l t a g e s  f o r

t h e i r  r e s p e c t i v e  r a t i n g s  b y  m e a n s  o f  t h e  c o r r e s p o n d i n g  c o u p l e r s .

P o s l t l o n  o f  s w i t c h  1 2 Q  =  1 0 0 Q = 1 0 0 q  -  l w v v

C oupl  er v a  I

The  coup l i ng  capac i to re  a re  noun ted  to  an  eng le  p lece  sc rewed  to
s w l t c h  S 2 .

r . 1 . J . J . J  _ A d . i u s t i n s , t h e  & r t e r  A n p l i f  l e r

r f  t he  supp ly  vo l tage  requ i red  fo r  a  me te r  de f rec t l on  o f  1o  sca le

d l v i s lons  ( rneasu red  acco rd ins  to  ]  "1  ,2 ,1 , r )  d .oes  no t  d^ev ia te  more

than +1 uf ,  f ron the rat ing,  the overa l l  ga in of  the meter  anpr i f ler
can  be  adJus ted  w l th  po ten t l one te r  R45  "  i l i r i t h  t he  me te r  amp1 l f  i e r
p lugged  ln ,  t he  po ten t l one te r  l s  access lb le  f rom above  w i th  a

sc rewdr l ve r  t h rough  a  ho le  a t  t he  s lde  o f  t he  osc i l l a to r  co l l s .

" v lde r  dev ia t i ons  f ron  the  ra t i ng  eugges t  a  bas i c  de fec t  l n  t he

ne te r  anp l l f l e r .  The  cause  may  be  a  s t rong  dec rease  i . n  ga in  o f  a
t r a n s i s t o r  o r  a  d e f a c t i v e  r e c t l f i e r  d l o d e  i n  t h e  i n d l c a t o r  s e c t l o n .

n * z n

n ? n  ^ . 7 � 4  n a ^  I  n o nv ) v ,  v ) t  v l Y  v 1 a

R a t e d .  e x c i t i n g
v o l t a g e  [  * V J
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r f  r  h o w e v e r ,  t h e  v a l u e s  m e a s u r e d  a c c o r d l n a  t a  ) o 1  n z , j , J , z  p r e s e n t
ve ry  l a rge  s r ro rs ,  t he  w l r tng ,  a  coup l l ng  capac i to r ,  o r  a  tan ta rum
e lec t ro l y t l c  capac i to r  by -pass ing  the  nega t l ve  DC feedback  nay  be
d e f e c t i v e .  r n  t h i s  c a s e  c h e c k  a c e o r d l n g  t o  c h a p t e r  , , 4 , 4  a n d  r e p a i r ,
i f  neceseary ,  be fo re  ad jus t l ng  the  ope ra t i ng  po in t s  o f  t he  t rans i s to rs
o f  t he  me te r  amp l i f i e r  o r  rep lac lng  d lod .es  and  t rans l s to rs .  The
loca t l on  o f  t he  c j . r cu i t  componen ts  and  connec t i ons  o f  t he  c i r cu i . t
boa rd  can  be  seen  on  d raw lng  5 too  -  5  11 .  zo  Remove  boa rd  51cc  -  5  by
pu l l i ng  upwards .  To  check  the  ope ra t i ng  po in t s  o f  t he  t rans l s ro rs
lay the c icu l t  board on the tab le and apply  a DC vol . tage of  18 - {  +ZJt ,
t o  capac i to r  c55 .  r f  t he  measured  ope ra t i ng  po ln t  o f  any  s tage  coes
no t  ag ree  w l th  the  ra t i ng  g l ven  i n  the  c i r cu l t  d iag ram,  rep ) .ace  the
t rane ie to r  conce rned  by  the  eame t ypeo  readJus t  t he  ope ra t l ng  po r r : t
and  adJus t  t he  ove ra l r  ga ln  o f  t he  me te r  anp r l f l e r  pu t  back  i n  p lace
us lng  po ten t i ome te r  R45 .  Th le  p rocedure  mus t  a l so  eo r rec t  f o r  anv
e r r o r s  f , o u n d  a c c o r d l n g  t o  5  , 1  , 2 , 3 , U . 1 ,

I f  no  e r ro r  l s  f ound  by  check ing  the  t rans i s to rs ,  check  the  pe r fo rnance
o f  d i o d e s  G l  7  t o  C L  1 0 n

I f  the  per fo rmance o f  the  ne ter  ampl i f ie r  l s  cor rec t  in  the  Q, - l i . iAS.
p o s i t i o n  w h e r e a s  t h e  r e q u l r e d  e e n s i t i v i t y  i e  n o t  a t t a i n e o  w i t h

e r l t c h  1 5  a t  L - I J B A S .  o  e i t h e r  t h e  g a t n  o f  t r a n s i s t o r  T 8  h a s  d r o p o e d

o r  d l o d e  G l  1 2  i . s  d e f e c t i v e .

I f  t h e  s u p p L y  v o l t a g e s  r e q u l r e d  f o r  t h e  n e t e r  d e f l e c t l o n e  o f  0 . 5  a n d
1 0  s c a l . e  d l v l s l o n s  ( s e e  1 . 1 , 2 , 3 , 5 . j ,  I n d i c a t i o n  i n  L  M e a s u r e n e n t s )

are  too  la rge  by  the  eame amount r  l t  l s  very  1 lke1y  tha t  the  t rane j .s to r

i e  d e f e c t l v e .  r f ,  h o w e v e r ,  t h e  v o l t a g e  r e q u l r e d  f o r  0 . 5  d i v i s i o n

c o r r e s p o n d s  a p p r o x i n a t e l y  t o  t h e  r a t i n g  w h e r e a e  f u l l - s c a l e  d e f l e c t i o n

r e q u i r e a  t o o  h i . g h  a  s u p p l y  v o l t a g e ,  t h e  d i o d e  l i n l t i n g  s t a r t s  t o o

ear ly  and the  i l tod .e  nus t  be  rep laced.

inE the  Zero  S e e s i o n

o f  t h e  M e t e r  A m p l l f l e r
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1 . 1  .  J . l .  ] , 2  A d j u s t  . _ n g  t h e  I n p u t  I n p e d a n c e

I f  t h e  t n p u t  i m p e d a n c e ,  m e a s u x e d  a e c o r d i n g  t o

d r o p p e d  b e l o w  t h e  s p e c i f i e d  v a 3 . u e ,  r e p L a c e  t h e

T 5 ,  T h e n  a d j u s t  t h e  o p e r a t l n g  p o i n t  a n d  c h e c k

c a p a c l t a n c e  a c c o r d i n g  t o  ) .  1  , 2 , 1  . 2 .

V a r l a b l e - f r e q u e n c y  o s c l l l a t o r  w l t l i  A G C ,

c l r c u i t ,  m e t e r  a u p l l f i e r  w i t h  r e c t i f i e r

r e g u l a t e d  p o w e r  e u p p l y ,

r . 2 . 1  O s c i l l r a t o r

3 , 1  , 2 . 3 , 1 . 4  n  h a e

f i e l d . - e f f e c t  t r a n s i s t o r

t h e  t e s t - c i r c u i t  s e l f -

l { t
) .  I  t * M e c h a n t c e l  M a i n t e n a n c e

The  d r l ve  o f  t he  va r labLe  capac i to r ,  ca r r l age  gu rd .e  o f  t he  po in te r
and  the  two  co rd  d r l ves  a re  l ub r t ca ted  a t  t he  fac to ry  w l th  a  non -
ree inous  g rease  and  do  no t  no rma l l y  requ i re  marn tenance .

J . 2  _  _ 9 i r c u l t  D e g c r i n t i o n

T h e  L R ?  c o n s i s t s  o f  t h e  f o l l o w i n g  f u n e t i o n a l  g r o u p s  ( s e e  b l o c k  d i . a g r a m ,

F i g .  1 ) :

c o u p l l n g  c a p a c i t o r ,  t e s t

a n d  z e r o  s u p p r e s s i o n ,  a n d

T h e  L R T  t e s t  f r e q u e n c y  i s  s u b d i v i d e d  i n t o  J  r a n g e s .  T h e  o s c i l l a t o r

c o l l e  L 1  t o  L T  a r e  s w l t c h e d  b y  5 1 ,  s e l e c t i n g  t h e  r a n g e s  o f  1  ; r i i  t o  1  H .

T h e  v a r l a b l e  c a p a c l t o r  C 2 ]  p e r r n i t s  v a r i a t l o n  o f  t h e  f r e q u e n c y  w i t h l n

a  range.  The func t ion  o f  the  ind iv idua l  components  and w lnd ings  o f

a n  o s c l l l a t o r  c o l l  l e  h e r e  d e s c r i b e d  f o r  r a n g e  ]  ( o . t  H  t o  1  H ,  c o i l  L ? ) ;

l t  i s  e l m i L a r  f o r  t h e  o t h e r  c o i l s .

T h e  o s c i l l a t o r  f r e q u e n c y  l s  d e t e r m l n e d  b y  t h e  l n d u c t a n c e  o f  c o i l  L J

I  t o  4  ( p o i n t  1  l s  t a k e n  t o  c h a s s l a )  a n d  t h e  p a r a l l . e l  a r r a n g e m e n t  o f

C 4 1 r  t r l m n e r  C 1 J  a n d  v a r t a b l e  c a p a c l t o r  C 2 ] .  ? h e  c a p a e i t a n c e  c h a r a c t e r -

1 e t l c  o f  t h e  v a r i a b l e  c a p a c L t o r  b e l n g  p r e d . e t e r m l n e d ,  t h e  l o w e r  1 1 m l t

f requency  o f  a  range ls  t r lnned by  ad jus t ing  the  induetance o f  the

o s c i l L a t o r  c o l l  t ?  b y  m e a n g  o f  i t e  t u n l n g  s r u g .  T h e  u p p e r  r a t e d

R t4926 BL, 42



f r equency  i s  ca l ' l b ra ted  by  neans  o f  t r imner  C1J  i n  pa ra lLe l  w i th  the
s m a l l  c a p a c l t o r  c 4 1 .  R e s l s t o r  R 1 f  i n  p a r a l l e L  w l t h  t h e  o s c i l l a t o r
wlndlng perml ts  absolute adJustment  of  the arnpl i tude and lnprovenent
o f  i t e  f requency  response .

The  co ]Lec to r  w lnd lng  ( con tac ts  5  and  T )  i s  decoupred  f ron  the
f requency-detern ln lng osc l l . l .a tor  windtng for  opt lmun f requency
e  tab i ) . 1 t y .

a  DC vo l tage  i s  p roduced  by  means  o f  t he  AOc  rv lnd ing  ( con tac t  l )  v i a
d lode  g1  4 .  Toge the r  w l th  t rans le to r  T2  wh lch  fo rns  the  e ro i r t e r  re -
s l s tance  o f  11  l t  se rves  fo r  t he  AOc  o f  t he  osc i l "La to r .  r f  t he
osc l l l a to r  vo l t age  i nc reases  beyond  l t e  ra t i ng ,  t he  vo l tage  o f  t he
AGC w j .nd ing  and ,  as  a  resu l t ,  t he  vo l tage  rec t l f i e i t  by  d iode  Gr  4
a l so  l nc rease .  T rans le to r  T?  l e  t hus  b locke t l n  the  qu lescen t  cu r ren t
o f  T1  dec reases ,  caus ing  the  ga ln  and  osc i i l . a to r  ou tpu t  vo l t age  a l so
t o  d e c r e a s e ,

C a p a c i t o r

s w i  t c h e d .

e t a n t  o f

v t

for

U I

b y - p a s s e s  t h e  e m i t t e r  r e s l s t a n c e  o f  T 1 .  I t  n u s t  b e
each  range  s ince  phaee  sw ing lng  occu rs  l f  t he  t l ne  con -

and  the  eml t te r  res l s tance  exceed  a  g i ven  l _1ml t .

1  .  2  .2  Coupl ing and n lv j .s lo lq  of  the 0sc111ator Vo1 taee

The  voL tage  exc i t l ng  the  tes t  c l r cu i t  i s  de r l ved  a t  t he  co l l ec to r
r lnd ing.  The capacl t lve i t lv ider  forned by c2!  and the eum of  the
coup l l ng  capac l to rs  C27  to  CJ1  reduces  the  coLLec to r  vo l t age  o f  abou t
2 .7  v  to  0 . r15  v .  The  vo l tage  be tween  c25  and"  the  connon  po ln t  o f
capac l to rs  C27  to  C)1  l s  cons tan t  and  l nde .penden t  o f  t he  pos i t l on  o f
32  s lnce  the  coup l l ng  capec i to rs  tha t  a re  no t  cu t  l n to  c l r cu i t  a re
taken  to  chass l s  v ia  the  sw l t ch  and  the  capac l to r  cu t  i n  j , s  a l so  a t
chass ie  .po ten le l  v l a  the  tes t - c i r cu l t  capac i to r .  Ano the r  capac l t i ve
d l v i s lon  takes  p lace  ba tween  the  coup l l ng  oapac l to r  cu t  i n  and  the
tee t - c i r cu i t  capac i to r ;  t h l s  d . i v i s l on  ra t l o  ( i . e .  t he  vaLue  o f  t he
coupJ. lng capeci tor )  determines the exc l t lng vo l tage and thue the
p rese l .ec ted  Q  range .
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1 , 1 + . )  R e i p a l r  o f  t h o  T o s t  C i r c u l i

T h c  c o r n p o n e  n t o  o f  t h e  t e e t  o l r c u t t ,  a l r  t r l n n e r s  o f  t h e  c o u p ) . e r  i t n e l

o t y r o f l e x  b a p a c l t o r e  a r e  n o t  1 t a b l e  t o  d e i f e c t s .  T h e r e f c r e ,  r c i o r e

c h e c k l n g  t h o  t o a t  c l r c u l t .  o h e a k  t h o  a n p l l f t o r  p o r f o r l t a n c €  b g ' ; ; . . . . , " u

o f  a  s l g n a l  f c d  l n  f r o m  a  a t g n a l  g e n o r a t o r .  i f  t h e  m o t c r  & r i ^ j " i  ' -

f u n c t l o n a  s a t l e f a c t o r l l y  t h e  d o f o e t  i s  j , n  t h a  t e s t - c 1 r c r , i 1 + "  c ' l r l  "

o r  l n  a s l t o h  S 2 .  F o r  r e p a i r  r e f e r  t o  , . 4 , 2 . 1 "
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