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i ' eqouring Vorious
employ clechronic devices for ™MEQ (1

| quorkikies ove Known oo dlecimnt nstrumerds:
| guontities OF o -
£y - \/o\‘\mﬂe , cuvrent y resistance exc. )r
| o INSrumentg -
' '—;‘&__\'_\_Q_;_‘_Q___Q:QQ ‘\‘\'\TQQ ~\'\:\'PQ 0%‘ ?J\e_cf\TO'("\\Q_“ NS ™M

§ Mudmeter ; | o

i Electronic velbmeters. e

_ | |

. ;{i\ C&H‘\oé\a ezs’ad OSQ\\OSCOPE. |

S fan yreosure yessronce , currents and voltases . ¢t is
ar indispenscble mshyurment and  can be used fer vmeasur-
iny de. gs well as ac vo\haes and Curverts. Mulhmeter
-m" r‘{\,wi?, YNEST mexPensi\Ie equu'Pmen)r Cxﬂcx cam Tﬂo.ke vQZrn'ou—’

[
5 e\ecYsical measuvemenJ\S with xeaSovm.Ele QCCU‘Uoc(Y, ‘

!

Congtruction :-

A mutimeter consists 'ob om ordinary |
\;ﬁvo'ted ’t\jpe OE *mcvina coil 6a\.\/aﬂome}'€t' ’;ﬂ\'\s_ Q‘cfvaneme*e:
Consists LY a  Coil PivoJred on. J’eubeleé becrriorp.s “between the
peles of a Pe-a'mcme)c magnet. The ndic ™ needle s
tastenad to the coil. When elechic .uvrent s passed "Hwogjk
Ahe  cail , ynechanica) force acks ond the Poin-Per Moves over

e sodle.
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- Functions :- \\ .

c\ | A mu.)r\-'nme}rﬁ"ru Con ynheasure Vo\' s , CU“JTE‘nJE‘\\
an .TES\S“'QT\C_Q.S. TS adhieve his objecc}é\fe,f&o?ew Civeuk \
Otwe nCovporated with e aq\vcmome. The acﬂvommde'
N o mubimeler is olwajs of \eft zero thﬁe; .
ol e Wﬁmoﬁ\d- '\Jrs neeé\e TQSJCS n eereeme leb-l—
Positton g5 Compared Yo centee sevo posiston of mcUhcw‘]

f elojvﬂﬂome)rvg_

o

{A}‘ﬁ _-fltl-\{'imejcer as voltmetey -
. N:c

-

s -

j : | When g \r\ia\r\ wesistonce

| , IS Conmected in series uith oddmmme{:ef it becomes ¢ "
' VO\J.tmd:eT' F:& i) shows a \r\‘\ah TQ&iS’\‘OT\CQ R. Con'ﬂeded In'

Series  with the vanometer ob Resistonce G. xf Ty

is the Flecti
S e tull scole de lection cuvrend . Hthen Yhe @ﬂ:ar\m- |
)

o .
' '_b Z |\/€ﬂ

———ee =
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VOLTAGE To
8€ MEASURED

F(rr Mmaximym Qccuyac

W Aumber '
of Vo\’\‘nae Tanges This s achieved |

'\f\a A aumbey of ki

Shown  in F\‘a M) tach ~esistan

%0 e . \ ”\ \‘\‘\ N P +1§T
(M Y nee (R\ ’ Rz Q C; R_;) ¥ &T\QS UD‘\ QQ LVanNnome:
) n th mefer.

b\“\?n d-(. VO\’\‘Q es
SO §s turrved

Grow b Shown  in

selector switth 5 4o a suitble Posihion, ~the given de F@
\ + VO e ;

W)

y.a mu\kme{er 1S 0.\wo]s Prov.’ded
T Iovid-

b vesistances in the mu.Hw‘me_JcEw) oz

(¢ Covrestonds +o ane voltage

are +o be measured | “+he md*ime/#e‘r

o to dC Po%'uHcm."\'k,-s Pu}s “he.
"la W) in action, B\j 'Hn-o\_,);n@ Jhe S :

Can be mMmeosured . R .
. , Ra
y —NN—
Ra
A-C.
VoL TAE
22.2 i)
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-Thf" mu\-\%me}cer Coan also mMeasure a.C. Voltages.
TTe Permit ik o perform Hhis funchion o full-wave
vectHer s used os “showon W fig. 200 The redk-
| Her  Converts ac. who de For GPP'CQL'M to the
&u\\fm’\m:n@c_‘ewr. e des‘med a.c. Vol € wange C
be seléckey bﬂ the swidch s. When amol”\mﬂe iS (m
g \3& measured , the mullimeter swith iy thvown
‘o :Cl-C..-“f._PD.S\‘t')Qﬂ.“\'\—\is, ’Pu’}s %e dreewit shown i Fg.
292.2 N ackien - By Hhrownag the vanae selectsr switch
S to a Suwitable pos_,\Jcion,*Hae veD  a.c. ValHage Can be
mgasured. Tt ™Ay be mentioned here Thed al. wol
Scale i clibvaded wn vms. vayes Thexfore, TFQ mm
will _qive Yhe vms. volue of a.c. Voﬁtﬂe under measur

ement.
; i;w] Multimeter as ammei__:@;r:—

- . When \ow wesistance i
Connected n pPavallel with o qalvanometer, it become:
L an  ammeter By ) showm N \law resisrone s ( genex

-y called ghunt ) Connected n PQTOJ\Q\ with the %@A -
seale

" vometey ob resistance G. Tf I s The Full
deflection curyent, then the écdvoﬂomeﬁ:ev becomes
on ammetex bk YoNqe o-T am‘)ewes.”ﬂqe ?reciuriwec} valui
of Shunt ~resistance s 1 @‘.’ven by:

TS = T4 G

% Ts/:x_-é1 = G/s or Ts

I ——— I AN T Y . S
PEERREC 3P, il o ey o R O, AR TV X =«

.
i 1l =
| - +- — +41
I J )
'.?' OY ’r ”
or S +Iﬁ = Cﬂ+ oY L - GH—S
_ "E.a S TEO S

4
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In P‘chcice , & number of Law ?resisjtohceﬁs dwe Conﬂecieo\ in
'\‘)uwa\\d with the galvanemeter +o p?rOVEAE & Miumber of Current
Yanges as ghown i fg W With dhe her ol: Yonae Selector
s_ug\ﬁ\n 5. Ony shunt con be Pu}"ih PomJ el with the

Acdvanemetes . Lhen de. Qbrrent is o be mmeasured,
he ynutimeter switch is tumed om dec Position. This
‘;‘Ju}s the Grcuit shown in \4% WY M ackon. Bj +hrowin

The "u’llr\,aﬁ‘_ selectoy switch S 4o a Suitable Position

s \ . I e’
desived N d.c. AWrrent Can be mMeq sured.

Scanned by CamScanner



The mulimeter " can u\g_o be used o measure olternak
Current. for s Purpose , o hull - Wave veckifier is used ”
as '%\\Gu.)h s\ \—ia. ’\‘he.’reg‘HH’er Corverts a.c.ito d.c
For opplicakion to the gdvanometer - The desired arver
'\‘Uﬂa Con be SQ\QC,&?A \D\j ’SLO.\'\TQ"\ S B\’ ’\’\'\'D'OKD'\Y\(C\\ "“'\Q 30T ‘
Selectoy 5Witch. 6 *to a suitable position ,’H\Q,@vern ac
Cuvrent Can be'measured . l\onn , tThe ac. current scale

'S QOJ'\bTﬁ:'\:Qd n y.Mm.g, chlues So ’Hlo& +he instrumendt

i) ,'ine YAN.S. volue 0% odwl@xﬂrﬁ%ﬂ@ cuyrentt under
meosurement .

. '\'\‘\]_J”\u\_ imetey oS Ohmmei:ev o

A-C. |
VoLTAGRE

L

Fig ¥
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, - ?\3 ) shows the diveuwit of ohmmeter . The multimeter
[’f’ - employs The internad battery. A Fixed vesistonce R 4
i o varoble vesistance ¥ ave Cormected wn sevies with the
[ battery ond da]vammeferfﬁne Fixed esistance R limits
~ Yhe current Oithin the vange desived and vavable wesish-
ance ¥ is zero - adjustment reading. —the yesistance 4o be
measured is Connecked between terminals A and ®.
The current Homim(c] through +the dvadt will clq)emds
upcm +Hhe va\ue_ ob yesistor Connec{ea QCY0SS 'Hwe termun-
als . The ohmmeter scale is colibraded i Aerms of ohms
~the chms meler is eﬂéYoJJj made mulirange mshrument

b\j Uus'm% dif ferent values of R as shown N F“d i)

Scanned by CamScanner



P
/

Fi_
ll.

|

PR— A A . N o S

e SO
e e it it ot et e S e

. ~
) A?p\imﬂ@ns o) Mult fmeter s-

- A mullimeter s an ‘
| Qx.‘\-geme_\j \mym**\nn% dectronic mstrument ond s erlen
)f SiV‘E\\j used for Carvryin oo} vavious Ytests and meo sure- |

mends W electronic cvcwit T s useds
iy For Chedr\‘mﬂ Yhe  dweuit Ctmlm'nud-kj- When +he
multimeter 1s errplo ed as cendiny '.+‘j - checking  device
the  ohmmeler SQCRQ is ukilised omd” the m@w equip- |
ment 4y e Cheaked is  ghut off or discormected From |
“he  Power mains, |

W) For meagsurd a.c. C,UTTQT\J( Flowina Yherou h the
CCLH\ocle ,P\OL}‘Q ,VQTQQ\'\ and other yo@UUm .F\-u@e Gruuts.
M) oy measuwing  dec. VoH'c@e{% OC¥0SS various ~esish-
ors in elechoni oy uits. ' e
W) For mQOL\SL,\‘r'\ﬂ% a-C. Vo
“Jronstormens,
vy For aScean‘?rg;)

Groadt exists in

ﬁi
/

1)

]
f

R R———

€s QACTDSS Pome% Su?plj

Wwhether or ot open or s hevt
e Gwewit under .SJTU o\j.

3 o

ol é@nq%mi}\aj of Multimetey:- . =

' ' | The wesistance o feved

Mf/v‘iwf wlt of ful) scale defleckion by the mu‘J%méieE is
¥nown ay uwllhmeter Sensitivily.

Mulfmeter Sensi'fivi& incdlicotes ‘he,
T

nternal  vesistance of the wulime For example , if
“the  Yotal o te

vesistance of the meler is sooo ohms and
“‘he meter

» is Yo wad s volts full scale  Ahen imdermd
o resistance oxz”fhe meter s l006 -0 Pexv volts | je

S Sensitvi iS looe-n- per volls . Conversly ib‘
—the ‘me:\ﬂzr sensi ’uvﬂ"j 1S Yoow_a Per volts whith dees
~eods frorm o to ooy, "\‘heﬂ yneter resistanCe is §o,000
ohms . = the weter is 1o 2ead v velts and Ty is
The {—LLJ\ Stale deHection cumn{ , tHhen , d

Meter ~vesistance = Y

B

.. SR
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RO -
I{._’T‘du_}\gp_\i(c&i’ons oC F’\ultl‘me,iger o
| - A wwllimeter is on
extgem E\j '\m?oﬁnﬂlc olectronic nstrument omd is exten-

| sively used for Garrying oud vovious Yests and meosume-
’ mends i elechronic Heudt TE is useds
| iy For C"\QC}'\‘T\Q the  Grveuit ConHnuity . When the
" mu.\%‘mgtefr N Emplo ed os cenHinutyity - checkin device,,
Yhe  ohrmeter sacx?e is uhilised ond” the equip- |
ment 4o be cheaked is shut &ff or disormected from
“Fhe  Power mains.
i) For measui da.c. Cuvrent Howing theough Hhe
Cathode ,P\CC}& ,Y@Teeﬂ and other vactwum tuBe Gruts.

W) For measuving  deC. VOHcaes aCvosS various wesisi-
ors in  elechoni s uaits. ' )

W) for measwr'\na a-C. VOH’C@QS QACTDSS Power 5upplj
—Franstormens. !
vy For ascertain whether or not open or s hor ;

Yg‘:)»e Grewit under study. !

st s e e s . e e St

Greowdt exdsts in

'_:’%(_ éggqfivi)[\l ot MuHime{er e
) U

’ﬁw& {;éﬁén\oﬁce offered
M/()EY volt ot ful) scale. defleckion b“j Ahe vaullimeter s

' meter Sensitivily.
known 05 my mMuLm"greT“gﬁsmv; indlicates the

internal  vesistance of the Yﬂuljﬁmet‘ v. for example , if
Ahe Aotal  vesistance of the meler is Sooo ohms .Qﬁc\
Ahe mekr s o vead s volts Rl scale | then e
Q,\ sesistonce o} +he me:}ﬁr is looo-f- Pe¥ v\ : na‘
retey  Sensitivity i looe-A- pPex volts . CGT\VGYS\] 1)
—the meter  Sensibivi iS5 4oos - Pe¥ volts whfdw. does
'TEO«‘.\b {“rcm’\ 0 4o  \oov, %eﬂ me."e‘d' TESTS’}UT)C’& IS ‘it’/°°°
shms . | the meter isto 7@ad v wvolls and G

“the (;uj\ scale C\QHQCHOH C,unen‘lc , then,

Melter vesistance = ?V:x

J PN NS

e e S s
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Metey sensitivily = Resistance per volts full scele
-' detleckion.

I
=_Y__/V=__
0

. N TQ :
Ser\.si-\j\)?h} ¥ “the mest \mPO‘s‘\:O'n'\' Cheracteristic of
0 munme_Jter T‘: The. SQT\Si‘HVH“J ok Q mLLl‘lee;}'ﬁa' s

h‘@h it means dhe} it has W

h mYemol +esistance,
When Such o wmeter i ° |

M o Cmmﬂec}ed n the Croudt to |
$ Ol dTWw o very gmall Cuvrent. (msey-
Cuvrrent  due .’\‘o-“*"h b'e gy i e it
o ® i duckion o) the meler Hence, |
WL vmeasure 4, VOHDQQ Covvecily - on the other !
hond, i he SIStVIHY o} waulHmeler s Law, il would !

(ause  gexioyg eror |
o . M Vo ltage 0 measyrment “The,

Sfens\%V»H of muwlbimeders quastble n Hhe markel sange

foon Sk Per vols v 20k o Pev volk 'U

&y
(4 q:—’fﬁ—— ;
o 4 _Cilthadg 9\03, 0sdil OSCOpE 3~ |
rf;o’;‘f’; X [ |
v,},ﬁ} 'The ca’(’\oc\ 'D’Oj OSCll\Qsc—;
51

=3 ope ( Commonly abyeviated as CRO) is an elecrhrzm‘\cf

device  which 75 Copa))\e, of aivin a Visuo %ndim}imy
of o Signal waveform. No other : strument  used in

—‘f\\e' ele Bhronic 'mdus\‘j 15 as versdile as the }:
Ca#‘\ode ]foj OSCF}}OSCOPG.I{ S u)io\e\J used F—W%OLLHE{
5\‘00**\(& vadio and televison YecRivers as well

a% - oy la\oowa’}m?l work  invoelys weseord\ and desi-

%ﬂ. Witk an osti oScOFe, the LOQVQShGPe of a %@6 .
S\a'ncd Can be- studied with ‘}esPed'-fn'amp\itud
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distovtion and dev?o,{%‘ion

addition, W trom the normal .« Th

_ \e o%ci\\osco\ve an adlgo be used 67
meaqasuri

- N \/olhﬂe, \‘n—equenc] and phase. shit.
T Lathede Rey Tibe -

A Cathode vay -tube,
abbreviated as cRT) 15 the heart of
the oscilloscope . Tt I a vacuum {ube o} special
r eomei‘dcoJ S\mowloe Oﬂék Co’rweﬁs an e\EC’nrfc,ch Y noJ

nto visual one. A cothod way Hube vnake availobt
Plenty ot electsons. These olectrons are accelevoded of
to hx‘a\r\ ve\oci)r*j and av® 4hrousht o Focus on
a (\dovescent Scyeen. TYhe electssn beam PmduC@S
G spot of kight Whevevey it 5ﬁi\<Qs.The Qled?ﬂm
beam 15 Jeffected on its \joum'e" N resPonze to
The elecieical S'@no& under 6Jrudjj . The vese)t s
That elecirical signal waveform 15 "des ployed visually
(_‘\a T} shews the vorious Pa'(fs of C_o."}‘hoci TaY +ube.

( (_oxﬁmOY\\\j

T b T L A 5 T R ® 5 e e S o -

e e A P T DB N

HoRT.ZoNTAL

FocussSTNG OEFLECTION,
ANOGOE P,
ACCELERTING

Con'%ol GRID ANO DE :
: |

3 . ‘ .
—— -"1—1“[1“1_-£T‘. _ _ S “
— :):;j_‘]::“‘_j:‘rt}::?(‘:'"“: = | -,

CATHODE

\'W/ | = ‘
ELE;:SON AQUADAG\

il
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) %‘&_z- |
<t s conical hi d\w\j evacuated a\(ﬂ_

\qousm\os and maintang voouum inside and & Poﬂs the \
vamous e\ec,"roc\es.‘\'-he inner wolls of CRT behween neck
and screen QY U.SUO-\\‘j coo}ed with o Conduckin
matexiad | colled aguad - TYhis coaking is é)ec%r',@nﬂj
CDY\“ﬁed‘QA Yo the acceleroding anede ¥o ot electian:
Which QC(.'\deh’)fU“j strike —‘r’r@ kOOX\S Qve re}ume,d to

The anocde . this prevertds 4 \
R o &g e ety e dobe fron

.“1-%%.@#&@%"

| oduc
CQ%QA ‘e ‘;\ec\wina F&f\u Siid ebsiomhcp Qledﬂms s
B ixﬁd\lﬂhe 3 oy @ Gy SIS ok an
29 - n , Q [I‘OC/LL -
L et o .W&Qm% cnode, 5 e
- : Po“\‘ﬁﬂ‘ba\ k. Caﬂ'hd | Srie

©de  Wwhereqg e

L et B Sl a8, b T IR R D P T . o B e

27k, cathode, Positive potentty|
The cothode cons;
CDCA—QA Ld‘.H\ Q Cons S{' 0{ Q ﬁ.l(‘ke‘! Qj\'nc]er

oXide cocding and proy:
Y The contl ﬂ.vid enchses —\hePCa:-hld:i P{\)anr‘l O elecho-
Q

a metal cyli ‘. i :

“Yhe elec:\rmcg ij:nwsl:oj\ ‘h“j e B e

?bCuSes JC\\Q e\ecj\*roﬂ beam in-}b A Shq ‘ :

| Convolli the Positive potential on :E -‘;::Pom.‘:\bj
Poﬁﬂfia) (abou}‘ lo,ooov) on The acce)em%n " We‘

much \'\ié\r\er ~tham on The ?OUDS‘WH anode . d e

e

!
|

——— e -
L T -
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D . O W SRS, POy PP b o s BB M‘—_MM_‘--—?_—T.

for his veason , this ancde. oiceke,vd}‘ es ‘the nawvow
peam o \\‘\a\\ ve\og'\j Therelove , the o\echron gun
ossem\a\j fors @ narrows, acc croled beam of elech
ons  Wwhich onAuces a sPo’c of \'.QH shen it strikes
rhe SCreen. |

W) _Deflection plate asSembly & .
| > The é\eﬁ\edﬁon of the

beam s OCCOT"\’P\iShQa bj Ywo se¥s of cleHeC,\:i .P\a)fﬁ

?\QCQA LD\'\"\QY\ ‘he “c.LLBQ bQJOﬂA —\—\(\e OC__QQAQ_’YCL}'I:gY anode

n G - i detle-
as  shown n (g 1 one set is the \Lej,tw
o Pets ond the. ofher sekis ‘the haizontel deflec !

B A
AL

tion 3\CC"€S.
T he verYico) deﬁéd-fcm P\o)res. a¥e mo’unJ‘:Qol
\\@f'\zov\*cﬂ\& “in the tube. Bj OPPHmaC\D?TOPQY Pojrgn_)c'aJ |
to Yhese P\aﬁf&, “he electon beam tan be made to o
uy and Jown Verhcolly on the flusvescent, Scween. The |
herizonta) detled-on p\l}ﬁ& ove vaounyed nYhe wvevhical |
Plane . An oppwogﬁq}e potentiol on these plades cam cause
The Sechon beam to wove Tight and lett hovizenFally
orn the Screen,

v} SCreen -

—The sCyeen is-the inside tace of the
Yube and is cathode with some Huswes cont mModeria) |
Sudh as zine orthosilicode . Zinc oxide otec. When i |
we\oc}*j electsen beoam shrikes the screen , a s\bc‘r'ﬂ’ & ‘{
\?;’-é\'\,‘* e ?mdu(_ed ok a gao‘m-\ of “mPQd"- ~he Colour of |
The spot depends upon the nodure of Flusrescent Maderi- ’
al XY 2Zinc MhOSTlquJ—Q is  Uused os ”\‘\’\Q (4\\07'88C€TL+ i
matesal green \iQ\w\— spot is produced.
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P
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<

- ACTION of ¢RT - A
R B wWhen the codhode s headed , it emik \
_ P\en%«j of é\ec&on.& These elethsons Poss*\w Corirdl
b 5id on theis L.)Ajhb screen . The conto) a\'ic\ irkidences the
o Qmouhlt & Yhe arerent How as ™ standard vacuum tybes.
=\ weaokives 'po*ef\'\ﬂ'qj an Yhe control arid is Ria% ) Fewe
o elecrons will '?033 “Ahrouah Wt and the Se hon boam or
S‘\Yik‘nh@ +he Screen Wi\l Pz—oo\uce a dim spot of \?&aJ-uL.
r\C\EYV\i*:D\ ua‘\\'\ \-\Q?’pen if the e Pb*ef\'\-"o.\ an the
o ,é\ﬂd s vedused .\ Thuy, ~he '\Y\‘\'Eng‘,‘\‘j ot \TUM;
SPoT on € SCrRen Can be: chamed by chans
- Potenida) on Ahe P By Qg he ﬁe@m\
| : N Contol a?n‘d.[\s the eledton beem
ROVES the (ero) arid vt -
. : ] a T Comes \\ﬂde? ‘\‘Jne MH‘AE‘HLQ
| ¥ Yo;usswi‘mm& accelevading anodes. As the 4o qned
! AT Maintaimed ot high Positive potential W
A Po  Thewefa Qr\%ej

Produce a feld which adks as q
‘3 S N eleckvostodic |
, ae 't\'\e- E'XEC_JN’DI'\- begm CL'}' a Pd‘ﬂm\;&ﬁrg —{_—0 Conve:

/
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As he elechon beam leaves the oc.ce)em-}ina anode
b Comes under the intluence of verlical ond herizsntol
detlecHon plades. TF 1o voltgses s applied “fo the deflecat-
ion Plates ; Yhe olectvon beam will produce. spot of \"a"}
. ot the Centve (Po‘m3r o \n Haq m)) ot the screen .zxf |
" the VO\*OQ@ S Q?\)\ied% \/egncox p\&res mcs Shewn
M Ry ™ Y The eledksn beam and hence the spot of
\ight “will be deflected upwmds (po’m)&-o.) The spot of \}a"\f
W\ be deflected dewndds (Pointon) it ~he '\)Q'\enh'c«a.l |
on Yhe Plodes s veversed. S‘\m‘\\dv\j ,The  spot o "‘a}d’f
Can be moved  hovizontllly by OPP\j\i'a Vo Hnae acvoss |

The “erzonto) Plodes.

y L -
.‘ -—){-—— mg\ete § ESE < o! . o:t\)\l :(‘ C/RT ;" i
| | - The shiff of the i
‘ 6‘?031 o\ \‘\\ \(\\ o ‘\'\'\Q StrRenN YPex unit c}mn e 'm VoH‘L‘JQQ ‘

efl :

aovoss  hedetlection plades is known as ection

| sens\’c'\v‘.g_ ok CRT.fos mstance, i e voltage of \oov l
app\ie The vex¥ica) ’X‘\o}es Produces o Verkical shift |
6t T n Yhe spat, then o\e}\edicm Sensi"h‘vﬁ'\j 1S 0.0% |

om /v, Th eﬂETcd, ‘

spot deflection = veflecion sens‘\h‘v'\)r*j X

Apphied vn\w\aef

e deflection sensibivity déPen'ckS‘ ot cm\]

i

I.
i

J .
o the design of the tube bt alse on the voltgge ’:

Apphied 4o “he acce)erou\riﬂa anode . <The o\eHed%mv'
Seﬁa'\—\-‘\vﬂj s Law af \n'ah accelercx\rina Vo\"\udes and

viCe - vexsa .

»
¢
|
i
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T - e B
4 ’ _ ﬂ
F PePliing signal Across veytica) plades =
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