zatwzwa (Electrical)
zgawinEw (Electrician) - sw€a=

v 2.4.88 & gwitE REia

faftr s & dw-wEw s @ww (Various types of Lamps - Carbon arc lamps)

SEEW 3 UG F A § o fwAferad w1 FA AT S

o FHTEA ATH ¥ HY FTHAT AT FIA-HOTAT WL FLAT |

FTE 9Tk @7 (Carbon arc lamp)
FT==T (Construction)

3T T FelFgre ST Rl 9¥ v+ 0.6 om. & g8 uR T S
g AT IEH D.C w3 yarfed f&ar Srar av e o= Teher 17
Rt S grar 21 (Fig 1)

Fig 1

-G

BLAST RESISTANCE

D.C.SUPPLY |

EL140731

s (FRTY) e & wate & fog wnt & Q@ awar @ @)
FTET SAFLIS & THTI IATId BIAT & THTT AfTHaH 91T 85%
AT A MY 5% ATH & GRT T ST & SAFLIS HT 1T
3500°C & 4000°C @ &tar & 10% T3l FHIMHAF TAFLIS &
EIRT I 2T & foraehT arass ewrsr 2500°C &tar & o1 &
T AT U TfArer ATHHTETOTRAT & FOT =Ae Iomeq
Y Fig 1 & fammar o & |

#& (Working)

ATH & FILT IO S T IAT HT a9 30 Thre fham ST
qhaT &

S FET % TAFEIS TF AL § e & A Foag & Ja18
FUTHF IAFEIE & TATHF FAFEIE B A a1 | § el & o
T A F & [T © A 3qEH FUN 0 AT {6 IIEA B & I
AT FT 3 8 S GATHE AL &l & HUMTHS ToAFais ol

e @t @ (Neon sign lamp)

A AT & q_T (60 e BT & A IWT #¥ Ao ghex S
& S RIMHAF AT T ATTHIT G TdT & FHT THE FHOMTHAF
AT EATHE TAFLIE T 3T ATd & MY TAFLIE & THAHY
THTIT AT GIT AT IHT IA w8 @ g gargiet &1
ATTHH FEHT AT 3500°C & 4000°C. aF &F AT 2 |

HATHF SAFEIE G¥ ITT B aTell IAT AT St & F+f%
SRUT (T T a9 HH BIAT & 1Y @ HIYOT & fereh fq &
T © |

3T TR ATTRT F HILUT SATHE SAFLIS HT &1 FHITHH
TAFEIS BT ATET ST AT B1AT & AT TATHS TAFIIE &
AT FE HT HTHA FUTAF FAFLIS % ATIE % &/7heT (H1eTS)
FT IR[AT BHAT & AT TS o H1 AC TAT3 & SAST AT & ad
AT TAFEISHT AU ¢ & & AT @ ¥ FET FOT AT
A ATIIAFE &6 (Wiers) & oy o & e oy &
TAAT FAHSIAC AW & A(AF BrAT & S T 0.5 & 0.3 are
gftr e a1 20 FAF FfraTe 2T © |

@ ue Eiteat (Advantages and disadvantages)

T ST T THTAT I=T dATT T &M & HIXOT FATEIS T &7 o
st & gar & i AR R gawer a4 & o 7w
AraeEE & fF 3% i & =R G & fEa aqme @ S
@ forg ord e § Jygfas a7 7t gite 7 srew A ard
g o9 FEF FAFEIS A AGTE BIEr & Al & I I8 AT
q@Ar e |

G fF 57 AW § FAT ToAFEIS B A-GC IS HLAT
AT FEAT TSAT & FATCIT THHT ITANT ATHI FMEAT | T2l
e ST € 3 Fawr e Tieiee § @9 age # vy
ST & T T % AW FT T aeest 40 & 60 V.& = gtar
gl

SEAW I UG F A § o fwAfertad w1 FA A e

o ST AEA AR FT TLAAT T FE T HT T FLAT
o {3 AT F [T JIAE FT 0T HIAT
o T et @ & ST # s qamT|
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w1 feFat @™ (Gas discharge lamp)

UF I et o gET o gt @ e g arfd 4 #t
UF 299 | 33T qAFGIST & A1 W 4T AT & F Taem |/ 0
T & FAFEIT & TG & 3d & FATIT & e JaTE Il
A F oI a'd A9 9Tt gt © R A & g g § ger
&t STt I fewaTst A & = | Srav S @ oy o et
AT F Y & TFW T

i) e FItE o (Cold cathode lamp)
i) &fe &te @ (Hot cathode lamp)

STH YT & ofFT § 975 F¥A % ol SAFE IS | {heATHe T JTART
TR g & Afa fad TR % o § % | A9 goagis & T
FT % forg fhemae &1 v faar star 21

FIAT THT & 7T T FETOTA g6 a1d X 4 F:2edt € far 519
oY 18 7 & ST e TaTed Sidl & at a8 T o Ifora
FXAT & FF A9 WX Fi & ega o frerde @ gtar & & ey
T Fieesl AT ST 8 Al SAFE A UF 30aeis 8 gy aagis
F A JAIRA &l & 37 TaTE & I AT AT F IS
TRHTISAT & THITHL UF et bt TR &7 & AT 3 &
ST F A9 B & AT SehTeT IS Fed & 9 (SEATSt o & g
TR 2l

Fiee FAT @ (Cold Cathode Lamps) (i) s & (ii)
e e 29 (jii) aifeaw duw o

TEFAE w(Hot Cathode Lamps) (i) et 3% cre(Hsam
S9R) (i) T ST (T FIY TERLT AU )

i fewamst @7 & e (Types of gas discharge lamps)

Hrem @7 (Neon Lamp) I #Fies Fate o9 & a1 f&
Fig 1 o e & few a9 o¢ 9y fahar stmar 2 |

Fig 1
(= =)
1L
SN———~
N
\\‘_,//

#Z=T (Construction)

T ofFT | T AT AT FISATAT SAFEIE U TAY & oG ® e
& oo H UH ATT T S € ATfh ¥ &7 T=9Te (45 aieest150
V dc a1 110 Vac & f&ar i1 @dT & 59 goagiet &f g« &
ST SAT & af 19 Jrafad & JaT & 31 T IAfoid F¥d
& ST SATferAT T 7 &1dT & 30% AT TANT § TaFaiel & 9
TF 2000Q FT ¥fored oft steT AT & & i v % it (Cap)
I T AT & I e # sfes aRadq F s F Aaw A
g T aRads & =T &ar 2 |

Sa=iT (Uses)

T {11 S T ST FeeTe st Jufeafer it gortar & forg §hex
A # AT ST € A€ agd F9 TH 3T & S ATE AR &
w7 § o ITART AT ST AHAT & T THR F UF A A A
0.5 W &T a1 & 3T STanT 2fier 9fer & fem smar 21

= @& et (Neon sign tube)

fam= @@a e # =T (Construction of neon sign
tube): fFaT d@%a e o sTfiay fasmae & ST
ST € | Fig 2 ® faams dahd ega &Y @x=an &1 faawr e
2| o A @%a = &9 & at gdr 2|

Fig 2
GLASS TUBE

i %ELECTRODE
LEAD

GAS FILLING HOLE
ELECTRODE

ELN248822

I B TR 1 Hex 5HieT iR & 10 mm & 20 mm & star
T T & AT TAEIE I3 B © A i 3= aveest 9% aR=nfora
BT & | e 1 e ger & forg ar fAfie st g & forg
T gorgrs fAfeher At & 2 ¥&d 21 (Fig 3)

Fig 3

sl

ELN248823

TAFLIE &T THY & eid 2|
g saage (Pyrex electrode)
# 3eragied (Capped electrodes) (Figs 4a ¥ 4b)
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Fig 4

—=—=c___J |

a) PYREX ELECTRODES

QE=

b) CAPPED ELECTRODES

ELN248824

TAFLIS HT ATHIT FAATHIT BT & | ToArare fAfeher, e av ata
T a9 id 8| gerwgiel | | &

ARy A TF e
*  TF HA F A qA
uF ffas Fta (ST gfatas qerd)

ToragIEl H egd & Yl 9¥ fohe e |@vford (fused) fFam ST
g =ga # fferr v S fatw, Sifoam s & Teo fafa G
T3 STTaT 2 | 39 ae 3/ He # R o @ At d@9%a e,
Zga 1 o ¥ ¥R Ted gy 2000V & 15000V 9% af=rferd
gl 8| oI # vaTfed 9T, S & AW ¢ AW Fr 2
(1)

el |
BEAEY 10SC | 12SC | D4C | 19MC | Dstud
gFe® | 10mm | 12mm | 15mm| 19mm | 15mm
arest T | =T | Fw | =™ IE)
T 10mA | 20mA | 50mA| 60mA | 50mA

feate @ =g 3t %1 soTTelt (Working of neon sign tube):
T &bt g &t aR=Tlor i & forg = ateest &t strawahar
it 2 | (Fig 5) 7% 2T &1 g leakage field transformer
(T) ETRT 9T % ST qehcl & | FHAT o &7 1 A arae, A=Y
L I 9¥ Y Fear © R ' fafse ger & wdifa aerert
FT ITANT 4 AN TFR & T1 9T FT qFd 2 |

L O—o\{\t — o To—f—3 -
| |
| | Ne Ne
| | cC —— Pr =
| | -
| | é B D
N O—O\KD—O:D—O\‘\D—CDD

TRANSFORMER

ELN248825

T AT % S I= AledsT AT T ST & AT ST ST
Y TAFSIT HHI: FATE T TATS &1 AT TAT=T F3d & | fasg
T § gAFZAT B TAA H Fhg 81T & T agd I=A a7 g &
A & | g A A FTROT A g AT F THA A &

IR ITH & FeAFE I ST &I T & | SAFEIT T IoF AT AT
faester (SrhTeT) et et © | i ega v & e s
Fieest, TRATET dteest & AT 1.5 IO et & St i R.F. 3%
'L' & farfera =it 21 (Fig 5)

gy # Fui #¥ s (Circuit description and
operation)

Y- TG (Step-up transformer): S=7 dieest ST HA
& forg =g (step up) STEERR T 3T staT & | Hfe
F1 37 b T @ | ARl STSe e At & fAate o T 2

R.F. =tt® L (R.F. choke L) i v & siemfarss (surge) &mer
1 i w3 F forg, oy giaerde & gty & Sft § 39
=i & streT st €1 (Fig 5)

"aTRA C (The capacitor C) o8 sitwu &t gemes & forg
TEEEY FY IrAfiE F ard § St A1dr 2

wAe == S2 (The fireman switch) S2 7= w1 &=
& G & SIIST 1T & AT I AT (e & ¥ & ITqRT
3T strar 21 (Fig 5)

7= f&rer (Main switches) amma:15A 250V ICDP fe=
oy & fafea #9 # fog s B o @1

H.T. &=« (H.T. cables) giewrix &1 fadias &t Aot daa
A F GTT Sted & forg H.T. daet 1 Iwanr o st & ot
f% |E faw &= 71 & sgeT giar 1

fata Hahe e T 41 %7 Fnfereer (Colour mechanism of
neon sign lamp): & 9% 36 a1 a7 | fag[ gy d=vtea
YT & T_T AV T THTIT T B ATAT & | 37 Tk § qad arare=y
STANT B aTet dcd At 7 a7 © fore e famste & s
ST AT & | ST & AR AL A A7 TH{T ATATE IeTo THTT
o G &7 &iar & | i § st & araft o s sa
giar & st o fasmo fove avm & agd st & | e / At

& §T9 (pressure) IT: 3 & 20 mm 9= &7 &1dT1 & | (millimeter
of mercury)

a2
Rifer® aFeT [T
1 e dee HFrar
2 | #wfAfiw dee Frerr-ahe
3 | Fferwm fefee UGIEN
4 | = focfree E
5 | s afeiom fefee ot afFa der, ave,
Totve ¥ AR Far @ NI
6 | Fefaw fciee e, Jerer
7 | Fefraw ane LEIE]]
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I YA & T ST % 2T ARl THe & AFAT T ohed
ST & S 3 ega A et #F At & arer faawr wwar @ . &
HS, T HF &0 T il & @@ = i qd8 T T
T & I8 TS (o w=ar 2

Asm @zfén & =@ (Neon lighting - regulations) st
& araer Aferwaw dieest 5000V &t € afd 10KV Teui 38
T ITANT HEAT € AT AATE BT § 31 ST S fvam strar
2l

T . g|eET (H.V.Transformers) : Set 500W & s1fars
gYe gHaT & e afdhe AT ot e A ferfq & s arier e
& 20% Sfaera s1fers Fie Tedl & Al T & a1 UF ATeHes
TS 3T FA & Jfth oTTg AT 2|

e (Installation) : Tt STV Ft U i AT 3 Fed
ST 8TE Ateest & folT a7 1T & AT ST 3T 2T & 39 sfa¥
TET SATAT & U FAAT FALATE 3o qTeeol STaTt # forat Srar Anfey
St ITFIV & AErs @Rt €9 & @ Wl (LE No.71)

BTE dlees Hadl & HATSTT & (o7 AT ST Hed T FF 8T
% forg fsher STTaT © I8 G & Segl ardaie (Sheunt & T9Ta § a=rT
il

ATHRAT # ATITIFAT BIAT & T FAALET AT BT § & [AR
ST & AT g7 arferd I1ew Sy b oref fa e & S & TeteAr
AT | ATHT & T8 AT qdht AT I= Alees Hadl Bl T
Bl & @ a8 T a1t & ‘DANGER'® T g1 foreeh svaret 3t
SAAH FATE 8 mm & TFAT & B TAF 1.5 m A AT H A
gar =R |

TYEHLIT A JAeE(Separation and isolation) =TE et
fewaTst v it I IS TAEEHT FRT AT &1 AT & ETeAiteh
ATl TR FT ITAT Y giae |ffe & fFar o awar & s
3 1.5KV & a1fere 7 21 ua qiet &1 37of & STieT ST & % fe=or
e Saa oiwr fem 2 T &1 g 71 asfia (Fie yare)
ATt T e T § & 6 s ey g e o awar &1

qiftsw amw @ (Sodium vapour lamp)

T w9 § gffe &t [l w9 & o s 5 s
Tt o & Sremar @9 g fFu fRfar av o Sevars Jee
T ST =nfewd

T e faet & erfafies < i "rehe s @
A AT TUT THIT &7 7 fefy

ferar &1 Svew gerT ST HFA arar gy AR dwferE w=
& UF [REE i T 9 @t & s a1 9 Ty
sTfarga =fte % T &1 T8 SRt UF ¥ Tt e o feefeme
TS B At a9 8T A aTel SvE A AT o # ager
arer 7 &t |

wER A9 f@=(Fireman's switch) 78 T& STaTde0
fera & ot sreea e aefeT v # & & 38 yo®
e H.V. ST # JF0T F33AT7 91y (AR F Aoa 1)
ATARF TT & FAHT TANT Fael 37 Afehe a &F diefiq & s
st ¥ o arer weE At F forg suge & et
F AT FAT 9w A off sravaswar g ¢ |

e =t aTETaTET STt 3Tt AR g9y AT 9T T Us e
Hut aTe<t R #t Rt w3 % forg @ 36 v stiaR®
AT & forw uw R feaw et =lew )

ferT &t AT T1 #33F 0% 40 we omH e e d
"FIREMAN'S SWITCH' forat &t e =mfeu |

ON &ft¥ OFF ferfer steat # 3 1< q9rta T &t fa st
I¥ @eT Afth AT & 9% @ OFF' &t frfa s & =i
BT ATRY A T SCAAT 56 T i1 A1 ¢ o geeaas
z&® ON forfer & ot & <% & |

wEE § forT it us fafire ferfa & e =it S & wree
forte wftraeor % srgeme s ot it @iwd a8 2.75 Wiew
T wrfers 72 &Y TfRu | 9% aisdE & & e s e
& forg fewaTst o & AT AT AT R &ImaeT & forg s
& 99T gINT &t |

I @ T IS & oA | o fwaforfad w1 FA AT 2

o Fifeaw a7 @ T T9F A TR & TR § JqEr

o f T o= T AifTEw T @ Y GI=ET F aviE A
o qRYY & WET F1 F T TqTHT

o SYARIATAF T F AT T AR T GEAAT

JIRTH o7 A7 HY Tq* 9 (Sodium vapour lamp and
its types): Ffeaw arer oy U 9 fAwst aw giar € | 7% T
[ HT TH AT & | FTH o7 08 @& % oIy STgogw® ard

& St 9¥ W sg=9ar colour rendition Freeqel gt & Afa
AT I= F8AaT (110 Im/aTe) &1 & FTO 37HT ITANT Tferat,
T, UETRA storage T e | stfer faham stmar € stet @
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ATa IufRafa #7 Eidt & AT O SgETar neaqut a8t &t |
FIfeTH aT 7 FreY § 9T F IUYH eid &, FifH gTa0
AT M BT & q8a THR & A9 q%aT 2 |

Teh FISTH G197 ¥ 7 3ad sfra 6000 =9at & fersk giar 2|
qifeaw amw o fawfofea & = % & &

+ {4 3@ SV @ (low pressure SV lamp)

3= g1 SV = (high pressure SV lamp)
F=AT (Construction)

o= I Tifesw a9 &9 (Low pressure sodium vapour
lamp): 3% & o § GRT g U Afvad 7 & sifdes aear
g, af afTw o7 v 1 T&7AT aSil & "edl € | T HIT oy
F 1 &R T IR yETierd X & forg sEat S T A
TG & ATTIIHAT & AT 2 |

T o i YEif 7.5 Fvewr wfa @t om gt &1 57 fawget &
FIU 37 T H1 TS agd AT T At | g8 Afafken
T ATIHT TRAAT & T 47T agd IR &t & | I=aaw
FETAT UT F¥A & oIy ¥ &7 qTaAe e 220°C 9¢ T 1
=ifev | gafory qeqef e & e AR S fF ot & awdr
g ® @ S 2|

ST 3 e quie fa St e €, wfeaw are o & forg et
TIF A ATEITIFRAT il &, g 36 THR A (Aata® waew &
FAEIRF ¥ | ©IF FH (a7 &, TAIY awl @ o« 5t U’
ATHFR | ArE F JA+e (jacket) F g ITgh FamT ST 2 |

o qra wfeaw arw dw § U e &Y St & S gt ©
ST AT RS €7 & I (fluorescent) TS & afda gidT & |
=gF ¥ At 7 uw wfaed st dw & arer qifeaw Wy e
& | STTA T ITATT FXA & T T TS HA & forg TR dreest
FH Y AT AHAT & |

AR ST SUST BT & At AISAT e T A= Ff Fal I 3
fargett & w0 & TeaT €| ega & I A O¥ Eed § Fueford
3T gelagie =i & o ¥ afaw e gEfies (Strontium) &t
AT QT AT | Serwgrel & AT Y atade F7 & ary B #w
far o 21 (Fig 1) 38 &7 % &= Fig 3 & famr m 2

I=x 319 Aifeaw arw &7 (High pressure sodium vapour
lamp): TF 3= 319 AITSAH 16T AT (Fig 2) TTershd = €17
9 qf=ETferd gtar & S % er9egd il o% @ga (discharge
tube) # yaTfed &rdT &1

7 faust ega fefRe uegHifaw (sintered aluminium)
et & aft et & o1 6 A smafAa afeam oy 7 Temafas

Fig 1
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SODIUM DISCHARGE LAMP

ELN248831

AT &t @ Y Tt & | T8 I=7 a7 1600°C & ST & ST
g 78 = 3w fafEwor %1 90% stfgs d=meor & 2|

Fig 2

ELECTRODE ARC TUBE

SODIUM VAPOR

ELN248832

HPSV LAMP

famstar eft argwvedtter ate & amd g 9 afkErfer &t € i
TE FSIT FA & TAGATH ATHR & GTd @ § a5 Tl
| 37 YO | a0 FT arqae (@ a1 wear €1 (Fig 3) &
IO G THT 3T & s T GIHaT F qe=w S a9 ¢ |
3 faEs aat # v 3@ o fause g% & & o sl &

Fig 3
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POWERFACTOR
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SODIUM DISCHARGE LAMP
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AT ST 7T #2727 Srar & s arr Jifeaw oiw =
st WX <=ar 2|

=T 9 AW oy W # yRETE faes & fog o
2.5 KV &1 &g aiees (Pulse voltage) #t smawaedr etdl &
(Fig 4) = 3=a dices & &g (pulse) T aTeY TaTera (igniter)
H AT =Y I qHA =X & Ioad & Al 2|

Fig 4
HIGHWAY LIGHTING H.P.S.V LAMP

=

‘ 240V, 50Hz ‘
L J[ oN
|1
I

1
CAPACITOR

RED

CHOKE

IEl
IGNITOR

HARD GLASS OUTER BULB

TRANSLUCENT POLYCRYSTALLINE
SINTERED ALUMINIUM OXIDE
DISCHARGE TUBE

ELN248834

HIGH PRESSURE SODIUM VAPOUR LAMP

A2 TEwTHY (Leak transformer): @ifeas cvr Y Ssaer
ateest 4008 600V TF BIAiT & | TF &0 ZEwHT (transformer
performs) I[& # TSTA aleest TGTH HIAT & AT AR & ATferd
BN & F18 9T & HAd F & oI =Jia 7 g8 & HdT
21 Fig 5 &1¥ur giawrHY &7 f3@mar @ &1

Fig 5
SECONDARY COIL
——o0 S o—

o P O
PRIMARY COIL

LEAK TRANSFORMER

ELN248835

T 3 HIE YAIT a1l Fe4 1T 1S T IAfoF 7 Bt Foee @
FT AU H ST ATt & | Fosforat % e el ff amgs & o e

e FIE, AF % 1A FAwE fhar gom eiar &, st & g
&= & forg o %7 w1 war 2|

I AR # ferfa |, a1y see & Fr e &7 gfawy agd
AfF et & oraw aRuEET gEEE a7 qiw A gerei §
& FTforT BT € Y 7€ JfTh T SATel Ewr F7 F T
| 9% 99 A7 Ssaferd (Ignite) &7 STTET & Y 9TRT @ YA
AT &, AT feeitod &7 % Ay 3 &, JEh 847 F U 9N
gve & HTEAW & &0 (Leaks) F¥A «9rAT 2 |

o9 IE e, A & Toragisl & G § EAEF A qF dlees
FH FLA & forg I Foeclt &1 FF FAT 2|

qifeaw arey &= &1 w*™ (Function of Sodium vapour
lamp) :

AT % TG B9 § O, T Aaw o & Sanet & arg 3|
FO % T H STAT T&T & | Zafery TefTF a<or § ST o &
e R strar @ | = e e fRate & 3 ave af=nfea
giaT & 31 (et 8 & stfSrerstor & Srgame) emey Tt dar
€ IY] ofFT % TH 811 U T§ FSTH Hf A1(0A T adT & A
fe-efik e dar 1 &1 g AfRRa w3 @ € oY 3|
T 39 fHee a8 o o ot fRta (output) 3 AT 2|

AT AT HT TANY FH S AT & 3T ST & AT & T
3= &1 (high leakage) STAHTHT aleest HT 1T Fh ITT &
gefara 7 a% fafem #2 3ar 21

AT T A leesT T HTH HEAT & AT HIAHET ATTHT o 1T 300°C
e g

qifeaw a7 1 af¥=mew f&afa (Operating position of
sodium lamps): 45W 3T 60W & @ifeaw o sifasr ar
foredt off feafa & aftenfor & @ & | S Y oY o & |39
Y Tt =R arfe gogiel & N aifeaw usfa 7 e a% |

=T 9T &THAT & aifeaw o eifas fRrfa & 20° & stfers fa=fera
TET S AMRY, AT TIHSAR FT {FAXT Faer TR Y A,
F FE AAY T ASeYe oEw gl s

qifeaw @ # @ty (Life of sodium lamps): T a= f&=
ST FTA I IT R A1 AT A8 Fod T e I¥ THLAT ooy
T e srafer ATt 6000 =vet & Tfie st & | 37 oty &
qTE, ST % FHI (due to ageing) ATSEIE T TTHT 15%
6 HH & ST &

fA-srze @iftgw @ (Tin-oxide sodium lamps)
(SOX Lamps): = amaT= Ao aw &1 fFfaa w21 g9
e T ShTe AT (light output) 150 =[#A/aTe & & #T1 &taT
gl
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A e S H1 g fawer (A av)

Tifeaw A9 w1 T
e A qre AGH TR T st fta ATq
\' Freear (V) A (ww=) mm
45 80 340 0.6 3500 257 x 51
60 105 340 0.6 5000 300 x 51
85 160 400 0.6 8000 414 x 51
140 160 410 0.9 13000 525x10
200 260 600 0.9 22000 785 x 60
fRe=-srrTET @ifesw @ @1 ST
C 104 T FIT TS feeta qq
(7"=)
40 75 0.5 4400 310 x 51
60 115 0.7 7800 425 x 51
100 125 0.95 12500 528 x 64.5
150 185 0.94 20500 775x64.5
200 265 0.90 30000 1120x61.5

I=x I "vha aw @ (H.P.M.V) (High pressure mercury vapour lamp (H.P.M.V))

IEAW : T TS F A § AT AT w1 FA AT S
T am w1 R wme w7

o ‘TS I ATHI ATH A FY FE TOMAT FT GO HLAT

o faRrr T & AT Ao AR FT FOE FLAT

o TTHLT AT AW GRUY F TSH N TEAH FLAT

o FITETH a7 AW F ATT ATHIN AT ¥ FT JIEA TqT0 |

ot @91 (Discharge lamps): 5t 3t T efere ame § s Fig 1

AT &, dF I 4T a9 (wave-bonds) eI H eIl T | 20V.AC
2T #ear & | e & forg, fAete arer e, aifeay diew ﬁ

ST JAT & | AL % AT JUGHH &1 AT ATS GRiad go TaHTer [ roxe

F T 37 g WA W # AT £ RESISTOR E:ﬁg\

T Y faEst o UF @ -TTREslt AT § w1 FEAT 2 |
YRS faws gmr ane ar fEta | gtar 2|

STARTING /

o F TR st o o | gfar & o= fata e AUXILARY
ﬁmﬁ?ﬁ%l(ﬁg”mmﬁamaméﬂaﬁﬁgﬁﬁ ELECTRODE MAIN ELECTRODES
2 e 9 F e AT AT H w9 w{ gy &, 7% e
F AT FHIA | TETAAT HLAT & | TAFEIST % FIT FAFE A IeA oA _\l-j
FIA ATAT 97T forTeT TEAT € S TG T ALAAT & IeAtord U
FIA | AIG FAT &

]

ELN248841

MA TYPE HPMV LAMP CIRCUIT
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HPMV d%at #t Fr-orrelt (Working of HPMV lamps)

S e g1 T SETor 2t & | st g e & forg ger gergie
& ITH UF HETIF SAFE S U IoF AT 1d Ht HU{T § FISHL AT
e & =T &tar 2| 7' S=7 wfaty gy & ST war 2|

s fer= oAt o StaT € at ST g ate s, I sagiE
HR TETIF FoFge F i fAEs g% & Sar .

g B, faest e 3= ufa<re & arerm & yarfed eidr @ s
FHTT U T SAFE IS T TR SAFE S o6 S 19 ST 74 o6 AT
& favarev 931 &F oA €| oa fwst sfvwar & ger soaget
& &= e T € Y AW fawste aga &7 T &Y 3q1 € A
qIY FT A FT AT & | T ST % A< HT 319 q& v 2 |

FT AYHL AT T TATA ATIERLOT &7 AT & T I+ &
TAFES! & g9 fAHSI & BT ATAT © AT AT THTI I AT
=

HPMV @&t & w* (Types of HPMV lamps)
I T ALHLT a1 o FT i TFR F 2 @

MA type (Fe™ soFgis afed MV &)
«  MAT type (& fhariwe afea MV aw)
MB type. (FeT@® AaglE A aEiAe 7 aed MV @)

MA % % HPMV &% (MA type HPMV lamp): @t
AT fawsi e F3I¥ Tt fAerhe (Borosillicate) sfist &t
FAT BT 2 | 2T § T A T8TIF TAFEIS B & AT ATFATES
ATIT A & a7 FAFEIS 81 © | TS AT 1.5 I AUSA [ 3T
¥ "o 6 gU St & | e Y T & W A gt & AT P
& GTT = AR & JT 8l 2| (Fig 2) Tof &7 & T3
H 7% o o 5 fiee Jar 2|

Fig 2

INTERNALLY COATED
OUTER JACKET

SERIES RESISTOR

SECONDARY ELECTRODE

MAIN ELECTRODE

MERCURY VAPOUR

MAIN ELECTRODE

ELN248842

MA TYPE HPMV LAMP

TE oI UF T ATE & & G99Td I % d% T qel 200
S d%F & I TR BT o dF (% A= FT 919 19 °e Tor
STAT | F€ I T i § AT 7 fiefe &ar €| a9 d& o
Y T @A | IS BT &1 81T | o8 T 749 FHAta (vertically)
FTT H &Y ST FHIAT ATCSY STRTAT SATAH ST AT fer3ree &t Sy |

400 =T % o7 & 88T 45 Im/ate a% ey 8|

MAT 5= & @71 (MAT type lamp): S8 ST T ¥ 7T
MA ST % 7¢E FT &1 St &, T SHHT qTe Hd HT AT
QTefT 7 21, 308 e e 2idr @ | 308 dre e,
TF AT 7 | ST SiaT &, 967 &1 81T &, 78 fharaw= fawst
I % SO | ST & | IS A T FF FAT & | 37 AT F7 AT
F AT HT STTIARAT LT Sl & T & FUTRA & sTravarsha Ster
gl

S 3 A T T A9 FId & dl T8 AT IEA AW & ALE
THTET 3 AT & AT ATy & fAueid ega F T Far & | 5
e fAfoaa a1 1 ST € at ardier ferw gor stat @ i e
FT TS AN RIS & S 8 AT & 399 faws oga & I
# 3tfer dteest ST &t &

I W § I AW & oAl frear swprer fafira gt & o
foramive 7 fawsta e & faear & o8y sitat & fog g
gt 2|

MB &2 & &% (MB type lamp): 7 & agd 3= 319 FTHT
5 & 10 IYATEA TG T F FHIAT & | T o7 | ety T
#Hew (quartz) 1 BT 8, o i soragie & 9o 7 UF 98,
Toagre gid & | fawste e oWt 5 om At gt 81 39
F¥ 2t # 3-fo7 gt & & foF arane TR & gt € WY |
ATHT Elee¥ § A8l T@T 7 Gl & | 360 forg =is 7 gy
F srawEar gdr | (Fig 3)

Fig 3
q =]

. NICKEL PLATED CAP

_ L‘J

u STARTING ELECTRODE RESISTOR

ELECTRICAL CONNECTORS
SUPPORT ASSEMBLY
STARTING ELECTRODE

QUARTZ ARC TUBE

FLUORESCENT COATING

MAIN ELECTRODE

OUTER ENVELOPE

ELN248843

MB TYPE HPMV LAMP
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faesie Telt &7 F MA &R @37 &1 e & gtar & | 9 ehfes
I I AT I F FT qHAT 8, gAforg 7@ Gy ofr ferfa
# 3T faar S a2

F w1 80 ate, 125 W, 250 W, 400 W, 700 W 31T 1000 ate
# Iqee € o fF 230V/250V, 50 Hz &7 Y& 9% & F3aT
gl

A & T&AT T 50 Im/W g 21

TIFTH o7 A AT ATHL AT AR F AT

wA. AT arer @y ATHL AT A
1 Ta% AT TH I &7 TfAoTd s atdr 8 Ta% AT UF =% (Ballast) gt &1
2 1T F&TaT I=4: 160 Im/w. Tt g&TdT F: 50 Im/w.
3 FHETH aTeT e &Y TSqT arees AYHLY T o FT FY ToTelT dteest &9 gl 2|
400 & 600V A% fafda aidr 2|
4 St a0t fRrfa s (critical) &t &1 Ser i ferfa wrferes 72t &t 21
5 AT T T BT AT T

6 THH Fad qT IS B 2|

TAH 3T IO TAFLS A TF qETAF Foers erar 2 |

whvaw o (Fluorescent lamp)

SEAW I UG F A § o fwAfortad w1 FA AT e

o Tt dw wt R qqEr

o THFA ST FARAT @ & WA U9 IH& TRUA ARG FT J0 FIAT

» ORYY # T+ TEF (component) & FE F WL FIAT

o gy ® A aret A T A aHERn % FR qRYY F FH T FIA F TIHXG LT T4

forete ww %1 frgia (Principle of adischarge lamp) : T
A fawst oo & wiforss fwia &t Fig 17 auia & @ 2|
fatuse agwved ST I T X AE WA FoT ATAE Sl
g, T3] UF Hiee ATax0 H I Iiagiel &l {3 J1d 9% 6T 9
F TG I ateet (P Toqa e Fed &) T Fd §,
Al UF FAaEie & gAY SIS & 419 A & WIS & LT yared
g T &

Fig 1
GLASS SHELL—¢

P

LEAD-IN WIRE GAS AND METAL VAPOUR

ELECTRODES

ELN248851

GAS-DISCHARGE LAMP

TF FHF & AELT § 3f TAFEIS AT TS LT T TG F T oAl
AT EIRT AleedT Tl & SIST SATAT € | STaY0r % 3| aTet &1
H T 3T IY AT X ST & | ST SelaiSt &l JaT &1 TE ieest
# U €T aF gl & ST, av 3T Wi A9 afAd 8t e
& ST T T HATIOTd FEAT Y& FT 3T € | T Toh ATT SATAAH T
Bl STAT & SACHTT UF TS § gAY TGS & < qarterd

B AT &, TR T Afaere asit & gear ¢ | 399 agd Afuw
HTRT AT B Tt & | 39 1fi oy #t Sifvd #w & forw
gfth F FW | foram W7 AT 8 Jar 2

7 a1 A9 | 9T &7 TaTe e wedrar €| 569 Her 19/
arer AT T Isi T S | gtar & | e UV
fafeeor A= &1 (e J_0T AL FT AT © | TE TG e
UV e 9 9t & aT $© BERY | 07 &1dT & fF gor aviwa
# (in the visible spectrum) & T Ht IATAT FXA AT 2 |

TA= Jet #t G¥=HT (Construction of fluorescent
tubes): Sfadifer wmr aea Aifor® € § UF H A g arl
& forass T o1¥ %7 39 it g1t € | (Fig 2) 37 1memei (bases)
& arr fo oft &t & it s Fees o e Fed @
F T IJ FIAT & | T & A<[ Tgd FH AAT H ALHL B
ge =ie fafer (inert) & ¥ wedt 21

T HT ATARF Tde A TT9e a1 wwex & Afud gidr 1
T FREY I AT 200 Tl & aT T8 It A Tar
2 | TS AT FFEIS A BT Foeford foheAiwe 8l & o o
3T Y wElE tFTEe &1 7 &7 a9 o9 atar 2|
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Fig 2

INERT ARGON GAS & MERCURY

PHOSPHOR COATING

af¥ay s (Circuit diagram): == & feft off R & @y
R, =T A S goFaiel 1 §aiford &< #1 fAfr Fig 34
featd e g1

ELN248852

Fig 3 STARTER
N
3 TUBE i
P.F. CAPACITOR
il
( BALLAST .
NO 240V,50Hz OL g
=
CIRCUIT DIAGRAM 2
w
gfadif amge affe & [fvw wm w1 & 6

FoTee (1) (Ballast) (Choke): H& &9 & & dfiAfes At
FE X 9gd AT At § Fuefora uF Fuedt et €1 (Fig 4)
sfedtfer =g &t d=rfod #37 & oY 78 dies & Jerdl & | U6
TR I HAMMCIA FIA & a1, TS G & TaT8 & SHT HLAT
&, TO9 TgT F HATS F Jo § UHT AT qohelT & |

T Y FT WX (Glow type starters): T T JHIT ©TeX
f&= (Fig 5) e s1fars STt foam star 2| 718 o | qfRa
F9 &l ega axit (bimetallic strip) BT & | 919 ®TET &I Aleest
& SATAT &, AT I TR & 19 UF T (@St gtar © | 39 3w
g% ST fRuTg ot &7 Wi 3t § WX Afdhe aer 8t S 2|

Fig 5

non

BIMETALLIC STRIP
BENDS AND
CONTACT CLOSES.

VOLTAGE APPLIED
AND STARTER
HEATS UP.

BIMETALLIC STRIP
COOLS AND
CONTACT OPENS.

LN248855

GLOW TYPE STARTER

E

Fig 4

ELN248854

BALLAST

WY (Starters): FiIvaw = TRIA & TF @I 3t FH1d e
FAT 2

IT qEH TS FAFEIS! H qF a2 A F forg Affe F T
Far 2|

TE FioedT I TS HLA & [olT ToaTeTeh i ¥ 1 Hlh qlohe
@i 3T & |

WY & T & 8ia 2|

+  TA1-2157 (Glow-type)
e 21e7 (Thermal type)

79 a9 gU SAAEIST § & 4T YATRd ST & F< It & | JAr
aa §ifer (glow) faesta & smar €, s afRvmereaey 2 arg
It VST &1 AT € | qEd I G S & ST 9 Fuee |’
I FieesT 3= Toqel dteest (ignition voltage) T&T FecT & |

AT SR 1 =TT (Thermal type starter): 37 &Y # ST
I FIA 1ol Sfay R & o8 uF fFurg awft &t © o fEw
& F FLAT & |

ATHT T WY T SRS i & 9 g G § ra<ior
TEdT & | ST oty afR=ers # T 21T € 39 a6 ot fer soge
E, &fIX E, 91: (normally) = (closed) @@t # & & | &
qfRTe T ATHT T2T & AT fer o1t fa stran &, e fheami
Foagie A 3T Bardi fere & arerm & us ary gaiford &t s
g 3T 399 & I YT JAIRd & oy 2

TS FAEET T THI 3 a7 el as o & 1 & | geft wwg
ferter R & Serer oAt f3eg ot E, Ft #S aoft & forae avrsh
TT AT 2 | F §RT 36T 97 I el (surge) TieedT J&
F ST & AT fo AT 1000V Bt 8, T8 AleedT ALH o qToA
# faoste g #e & forg qata gidr & star & quia e s
T 2 | wfate R # S0 g8 oo faw & awF E, SR E, 7
3 A | GAT @At © weT & Fig 6 § fewma e 2l

Fig 6

CHOKE

-

C, 0.006 MFD
I 400V

— C1 I
:

L—fFa

O—— ACSUPPLY —0Q
|

ELN248856

=4
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7% 0.006 MFD #1 &ef¥ (C,) @1 awrs (fgeng)  saagiet
& qr § ST AT & | A AT AT THIE & FAT T & THeo
# 7g YAt =y (radio interference) % THTE &t @ HEAT
g oI fRung @wE % gad 7 99 8 & 399 e |

weaw a7 =94 (Fluorescent tube): i@ Fig 3# fadr aftayr
& St (energised) faaT smaT &, At St wfeema, gt e
AR TA-Tgd | § FA T JaTfed sl & | TRTd Ff Hiord Fed
& GO H, T ST % IoF ALY & FIL GIT Tgd HH ATA
# yarfed ST 2|

Fif -7 (glow-tube) & 3= TfTer & HTXT, €T agd
T Bl &, gaferg Soft wforema (series reactor) & wra Faga
FH qlces FTT il & | SN, Tet Wl-aga I Tl aieest sidr
g St U-smae &t fReg oxlt & fams dar #dt 8, Sew e
el Y TS BT FATST B adl & | FIT HATS T ST T Fd
gl

It foretmive ® 91T YaTE ATEA I BT €, TN TRu §
T #oft wfrema g #t gRiea 7w a% @i FT dar €| 98
safy o @ty & a0 9 B ¢, gfadifa = o
FT ATIAT AT & Fear &1

T THE 9 AT ST § FHE FAST 8 &, AT (AHeiT & Srar
&, feng weft U-fEg avdt &t streft @ ofiw wvd gor o & | o
ST qE gAd &, v =t T Fueelt § wew & ary 9w
Tt I gt &, STt WAy ea & yer seagiet & ara oy
FT HATAT & F It 2|

i oagiel & I gl &1 91T JaTfed g+ ol 2|
¥ TAT TATEIT ST AT TR AT % FAFEAT & q1 =
H heTd € | FIAT T8 IR TR AR #eT € | F s
fareurt ega & faw o AT wey 9T faERe ST 8| Bl
FT AT T THII AT FLAT & |

FARE AR AR TRATIT EldT & Ja s {3 ot IRy
FHTT Tear | awuses aR=ETed F e gt amm aiees
110 & 125 atee AC &t 8 | 9197 U a1 qfaer af¥=mes & o1
STt &, st afasna RaffRa @ a% w3 & @ifaq s aar g,
3 THR FARE< ogd Ifad THIT a1 & ard & et & |

TER UTE gURE @A (Power factor correction
capacitor): FAIET I & Ao | S A= a1 qlees =
% T FAIETT SHTE &7 916 i 50 T 60 Tferore woarefy
Tedl €| arae Fwfaat F gaforg ffvrer sfadife o fefare
# oty faT @ fF oA ST g6 | O denia s

3 ST | S=iw U vET duTRe o afvay § d@aifora fhar @
St fof STTrAY FATREE ¥ GHTAT &7 TIATAT 971k o7 TT5
T T 100 gfawd & aHfiq w@ar 2|

TR | IqA=] FAIH< ™1 & AT a2 (Standard sizes
offluorescent lamps available in the market): &<
AT Y ATIETYE THTI ATAT T AT FfAaTe BHet & | FTTr
a1t 10, 20, 40 3i¥ 80 aTe &; 1 %< (30 cm), 2 F (60 cm),
4 %2 (120 cm) T 5 feet (150 cm) FAT: & St 240 qlee T
gfearfoa 2

TARAT Q¥ 1 Thia= awat & g (Comparison of a
fluorescent lamp with incandescent lamps): wia<
AT AT S F AAF IE AW I FF ATH & | ST T ATH
7% ¢ % & aga FH T T THT ST T FFd 8 | FARET oo
wfer are orfeh # IE oFT FT AFAT ST AT O THTT Iq=
FEAT & | 37 FEO & T TREATAT F TEAT St & | ST AT @Y
T giaT g1

I WA FEAAT % HILU FANEHT ST, JE AT & STIeqT FH
FEAT JoTT FEAT & | AT T FeAEwe o T A FA & 18
TTE XA & AV HE AT AT ASGH FA (% A & T ST Tl
g | FE AR T §U JEIA AT FT IARA G AT o 2T & ar
ag faeft & s off St ar 2|

T R=Te fRrfaat & werE A, W SR A | O
# 95T IO SAferE o B © | FA(Y AfE FARET o & ot
1fRrer ST AT AT AT AT ST, &Y 39T STia el Sier &iar
ST FATEE o &1 G BTi I © {6 3 foherae &7 TR
o1 stfer giaT € | I srfaRpgatory stfie & wivaee oy afRay
& AT & forT TETaE SEAAT F ATTFAT St & | TH BT
7 & f 7 atest aret & orwt & forg fefer Y g srfers it
gl

TAET dHt #t Gt (Life of fluorescent lamps): &t
HT afe 7500 =0 AT & | 78 g 31 39 q {3 ateesy
F woTfae et € =T fere it a-a At ATE F A Agh
q¥ oft o &Y oy wwia gt @ | uw Rt stew & di=
v & forg afR=rfora o 3t Sfea g T &1 ST @ | ardtas
Sfaw &1l 5000 & 10000 =vet % a9 aRkafdd giar &, s
aft=Te afkferfaat av T #3ar 21 4000 =9 & o= &
T ATSEYE THH 15 & 20% FH & J1r & A gHiferw
forqerar % sty wfadifer dwr #4000 - 5000 =ve q% o &
T JIAAT A=ST 81T 2 |
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FAA= T - g9 (Fluorescent light - Trouble shooting)

TAET T - 2 e =

|qH= I HTE0T LS

=T WTE TR AT & o GAHT T | o H 9TA 4 |
=Y @d ¢ T 1 a3 & |
AT-Elee T gaT g € | AT ElASY a5 & |
= & g T aor I T & forg =T & e w9 Y
e &1 aafiar o 2| T I sifahd amRa sE & dgE 9% #1 |
AT dteesl agd FH fasTett ate & aws < |
g ATIATE agd FH faoiw e @ = ST w7
=T | 3 2 | R F a8 & |

T & faw wwad € A =Tex =TT H 95 3 |

Y] HeX WHT e foherae &Y amafir @€ a6 @ e IX S aERT SR@ & AR T AR
foprae Ifad wa™ & ord AT 2 foherae & ot % |Fro A% F

g & fa¥ @1 8t ™ T AT G T ¢ | o H qTA 3 |

o frefear & =T & e F1 FeE FAAR TINTE F A% FY A AW ST § ogd & 59 |
T AT FHT AT & | T Ht AT |
T AT T wTET T T 93 & |
aTg ATTH agd & 2| FAL F I &Y AT ATIF &7 ar Aoy T &1
FH ATIHE ATAT AT TATT &Y |

T @i A @ (Instant start fluorescent lamp)

IqA : 3 U & A A A feaforfaa wRF w A e

* TF TR TTE FARAT AW HT F TS T TIAAT FT G0 FLAT

o TR TIE AW F HH Ht WL FLAT
o TF AT @E FARAT AR & AT Hl qUIA HIAT

AT =TE Fiea= o (Instant start fluorescent lamps):

FAET AWl & qeEfo & a7 My & w3 &) [&afy §

sAtetarawrR =@ % qrd & S[eT &idr & | 79 gorgte T & s
g (v uF &fbve & g Wi #) at g A owdr 2

femfor sfiw ™ (Construction and working)

ST ITTETAT o e =TE & forg fewies g 9 €, 397 9
R o= Faer uF =fiAer gar €| guaT St fhari T &
AT & Y a4 FAg (hot-cathode) & €T § &t #xar € | gt
TAFLIST & a1 TATRd 9T, BT A {hara= & @ve Ft dfFvg
& TF AT H AT TH HT 3t & | SfoI T0H 7ol & @I &t
ATI9IHAT T EeAT |

TN T FAET 1 § ITINT M aTeit U et fuer 3w
foermive wTT % Fte #t dw=eT Fig 1 & Rearg v 21

Fig 1

ELN248861

T T T TAT | SelaeiS STT 7 Sial & | 70 ©Te Felieae
AT S A TAAT HT A (a0, 7@ FARET ST AT &
BIAT &, HaT ¥ A€ BIAT © [, AT &I S 7 ATH T4 T
FAIEE ogd & AT FH SiaT |
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Fig 2 & ateet{irs @Te FAia o7 & ITANT &I AT FasTe
s feamr @ 2|

Fig 2
LAMP

BALLAST

T

240V, AC SUPPLYl
LO——ON

ELN248862

T 1 F@SA (Purpose of ballst)
feomes O ™ 9oy & |y ST ' ATl e

o A A A o o, 3= e atel st I avr Y oy
F Hford @t T

T & qfETer % d1e AT afETiord dieest gt g |

e ot ferw ared dw, auETae afRey & SeH-ae=aey
(lead-lag) a1 & 1@ ST & | smrygfAe afRawr § a7 oy Soft §
gla 8, (Fig 3) 3T =Ie #t 360 Yah1e fIsie 3 smar & &
IE AT H aga IATAT § WIE F G | 37F oIy Sy aAwe #
ATAYIFAT BT & AT I AN HH gg, AT ML HT @ A
FH g |

Fig 3
(a) TUBE FOR A SLIMLINE FLUORESCENT FIXTURE
SHORT-CIRCUITED FILAMENTS
! LAMP A i
! LAMP B i
- - 1
N O ] |
\ \
~ \ I—v—
\ \
Lo o o |
\ \
} BALLAST }
.- _
g
(b) CONNECTIONS FOR A HOT-CATHODE, INSTANT-START, g
FLUORESCENT FIXTURE z
w

areerfors gfay & I & fAeferfaa oy 21

31T A e F1 ot orfes qorE 95 s ar gae it
g 21

o a7 Jwr & afay & gTeret § e fAeme & gieiehiius
JHTT FH Erar 2 |

g7 T & IRy gt § G AT § geieiis
TN FH ST &

@R = wiwaw aw (Rapid start fluorescent lamp)

SEAW I UG F A § o fwAfortad w1 FA AT e

o TF ARA " FAIAT o HT FTH T T TOMF HIAT

o TF ARA " FARAR o AT Tq% TRIY § W & AT TRIY GIAA HT TG HAT

o UF AR ©E TRIT F ATH FT A9 7T

@Ra " WA= o™ (Rapid start fluorescent lamp)

syfs gfaemt & @aRa e & ams 9 & I35 g 2|
afaar w1 ST (energised) FX & a8 FAtE A¥TETE TH A
ST & ST oo ofteraT & v & e &1

Fig 1 & @Ra &ré oy & femar @ 21 F0e &t arare
T TE # forg e ® gud Fueed ¢ | gafo, s9 asfen fEem
Y ST foaT ST &, T aga FodaT & T &t &, i g
frefemee 72 & 21

3 A & fore o fauiy wae #t e AT 91g 't awed
fh @7 ATAREHAT BleAl ©, AN (o6 A [Awa I o1 Bhv 2| &7g
TTIET U AT (o et © foed 1 311 2 mm 7T ang & aw,
T T AT & fi Faferd #t 91 &, st o orf w2 & S
el

Fig 1
BALLAST
r——— - = 7
\ | RED
\ \
} ' RED
| ~ |
BLACK | YELLOW
L——o N——o+——
240V AC ‘ } \
SUPPLY \
| YELLOW
[

LAMP

ELN248871

RAPID START FLUORESCENT LAMP CIRCUIT

S uE @fRka @i fea (fixture) wt @aifoa o star @ at
ST AT FT ST AU BT & | AT § 7S STAe A ()
o) & TS HT HAT AT SASAT A11ey |
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% FolS Te & T Y B ¢, T (Y A F & B &
forT Fieest 1 T AT ARY 77 ATefir @ A F e w1
T Alees & FH sidl ¢ | TROTHEET @fRd IR TuTelt agd
F&T BT & FAifH fAwTRy e § agd ®9 1At s €|

Fig 2 ® 3t @fRa @l & Haiei {3 73 & | 98 qrH ST
&1 et AvfY ey & | U a1 99 8 1 A7 SN &, g8 ar
H qicesT agd HH AT d (T AT & S TR ateest & T

Fig 2
BALLAST
‘F ”””””””” 1 BLUE
T
SR Y BT
T
| — }_‘ =- |
| |
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T
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| T
—— RED
L—o T } I }
|
~ | |
N—o Yot o . | RED
L

LAMP 1

LAMP 2
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RAPID START TWIN FLUORESCENT LAMPS CIRCUIT

YA AT Fieest o 2 % qref | (e & STt @, o7 fof ok
T WIS HIA % [oIT ATaedqF LT dleest BidT & | 39 ST &
e T AT BIET (AT ST qhe T 2 |

«W (Advantages):
1 @fRa Tt &9 7w Tt (dimming) Y =5 (flashing)

arer TRAT H ITAT & FFA 2 |

2 o Y &R & @ ST i 9 aw JOITelt § st
THR & T A 2|

3 uF @fia I o fet off At § S &Y gt 8|

4 ZHHT ST HTA dTET0TH TTLRT AT T TT&IT 3T BldT 8,
o ff wfdT aur agd #9 odr 2|

5 @R TR Tl |, AT T JUITe! & d¥e 9%
T & WY 9 WY Eleg &1 ATae T T81 gidl & |, J4ar
% od o worTelt § sravEEar et 2

wvaw o - witer =39 (Fluorescent lamp - Twin-tube)

IR : T TS & O | o fwforfad &1 F A g
o AT F TAIAT FT ATIEIFHAT TATAT

o I FATT o FIGRRIAE T & T T AT qHAT 2

o TAT-T HASAT & THFR T

T2 FAAAT # ravawar (Necessity of twin-tube
connections): AT ITY AT &THAT & =T1% (ballast) ITerer
T BT, T |l A AT AT & SATET ATSST SHAT ATl &1 S Hof
H StE ¢, IS A1 & A1 G F T © o9 3t &g gt
TR § AT F1 TIOA FT T |

IR A UF 40 dTE TF A 37 20 AT & S ITAH &,
a9 At FT I ST FUT § SST o1 a1 & sty fF Fig 1 8
famamam o 2

FEI A ST FHT I F¥eh T IA T e &, T oI
S o aleear a3 | ¥ 99 9, T3F af#vs 7 100 I”
I AT FH FATAT & | T THL & THE H FAAT g5 aweqAl H
3G HISATE daT FTT 2 |

39 TS &l sr8eo ferfd (discomfort) & a=+ & forg, o8 & ot
& AT-efe & UM aRTT § it #2 |

Tafeewd : TaR AT (NSQF ¥ 5) - 31vama 2.4.88 & wwifee faia

FiaERiTuE a9 (Stroboscopic effect): T AC @Tssa ¥,
wfer @Tghet 3T AT 3T &7 ST Arfew a1 ufa &fFve & 1009 wiT
# (7w AT 50HZ g A 9 AT &F A1 A11ey | Ewed
A | fhamve & W 8 % BA@ e 98 YA F T & S1ar
g, s aror & gaeT 9 FafiamT & OF ot 2|

Fig 1

il

20w 20w

G4

TWIN-TUBE LIGHT SERIES (TANDEM) CONNECTION

ELN248881

-
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frafsia @, s fhemi= % frgia o aR=nfod 78 eidr &
MY zH Rrafieree oft amm afferfaat & 7 erdr afe set
=eT Hfe ST € F8T X §67 THT &7 FAT 7 Hohd (Hetdr & org
A% THT Fed & | 3T THIET & FTE0r 9909 & 7 § anft
arfsat (Spokes) ST A TAAT S, & =T, TI Hf A1 AT
smgftr & & &t at & far e &d 2

AT & ATEFA | 3 A faget & S &7 a9, 1T g 0w
TR THA % forg T2 G & faeger qaT & At afear for e
M, FATTh THA & THE AL | G ATfS (spoke) TTfera
il

afT T T AT AIST FH & A TreAT Jeel guar farg &l
afs wHT 1 A qfdw € at afgar wEe e # v iR
=TT gt fawarg a|

FEIRIIE THET F AFA & (7 JqaE AW ae fafeed
(Methods adopted to prevent the stroboscopic effect):
TFATEE ST H ST SN ATet FeA L2 ITISY §H THTY o6 START
o st o = 3o faera & o, @t giaenis g9 § &9
faFaT ST FhaT € | 37 TTE & AT AT THR & g FA & (oI,
THTIT SET & A1 %o § T ST =R i ae-am are
AR STET-SET Foft & S B AT(RT | TRl Ha UF ol Iq
ST BT FEN UL o it e § afk=rierd #Ar ARl

TN = T & TF:R (Types of twin-tube connections)
¥ g&T €T & 31 TER & 2|
3 T dse & At daeW (Twin-tube light series

connections)

* & I A5 F AT HATS (Twin-tube light parallel
connections)

N =T @EE F A @@ (Twin-tube light series
connection): T&% waT ow & forg 3Ty & 7w
ITANT FEAT ATRY | IITEI & fof 40 FTE & =91 & A 40 a1e

T AT ITART FIAT IR, 60 TS FT TV % ATT 60 TT HT o,
A g TR & A FX | g% e @ 5w 40 are & aw &
AT 37 20 AT & oW TS ST Tohet & AL &7 40 1€ FY T TH
80 afe #¥ =t & ATT SIS AT TFd & | TAF oA FT AT TH
AT WIS THT ATRTY | ST FARE= o FT 30 THE & A A
g a TANDEM % 32 &t =1 (Fig 1)

3 TG AZ-THAETAY HA= (Twin-tube light-parallel
connections): 37 Y& & AC SaTferd faasia ot & e
F AT TFIRT & HOT AR IF THE I ST & AT I8
Hqag AfeF T WAl 9 awgen ¥ AfUE gE¥ sar & | & o
foherarel & AT T | U W IR €127 & g H HETRA & ST
FH FITHT U I F¥oh 56 A TEhl U 9T i g o
ST AT € | (Fig 2) g8 forg enfe &Y anfar 3.8 mfd, 380V
fratfa = 7§ 2|

Fig 2

|
|
| LAGGING
! PF CIRCUIT
|

STARTER
AC SUPPLY

N LEADING

PF CIRCUIT

3.8 uF CONDENSER

ELN248882

TWIN-TUBE LIGHT PARALLEL CONECTIONS

T P.F. @41 &1 St @& & T gal qu1ied 1 0%
AT AE FuSAd & HUT H ST JET € I e giar €1 uw
A § v (lagging) 9TRT & guTRE oy § sEmrnd
(leading) =TT & E=gford faerT T &, 36 WY 91=T A AT¥eYe
THTET T A § ot 120 I 9w & 9| € Wi 3 PLF.
THTE & A &iT 2

TRET W HY i dFa aa | s
g et w@a aw= TET A
AT 1 =T & I A F AT Feagie fhe wEd 2 Tl B ¥ e fhe wed 21

2 =T &1 Afdwan awrs - 1 #ex
3 =& FT =@ 10 mm & 20 mm &tar 2|
4 T I qlees EFHT § A @HET AT |

e AT AfS & a9 & & |

5 &0 38 Tt off fesmea o s & a=r @ 2|
6 OFEIT FATHR AHR & & & A< [k,

T AT AfAHAH TS - 1.5 Hrex (5 fe)

= &1 &A™ 20 mm & 40 mm gt 2|

78 WEAW Alees wg 250 V 9X Ff=rfora st @&t ¢ |
¥ e @Yt A1 gATH SHeAv |

TAFEIS AUTRIE &T A Bl & AT TAFE I Ieaste
FXAATS 5T & forTe gu e & a7 g |
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g e daa o TAET &

a1 1 fafsr we & 6T 7 WEEEt &1 T & I A A I AT A 9T AHT ST AT
ATaIE [ 9T 6 o a6 2 faer ST FaarT 2
2 Faa ot ar difoam o 2 AT 7 ane = § A ATAT H IR AT 2
ST A ITART ST 2|

AT 1 & =g fasmw & § i d%a ar et & ¥ = A/RE YT F oy e S 2

T § 3T ar 2|

2 ¥ Y ATTHFATAT & ATATE AT ITAH TR ¥ AR ITAH Bl 2 |
g 2|

gaisw @ (Halogen lamp)

IqA : 3 A F A A o et wRF F A e
o TAAT A FY HIFAAT HT JOTA FIAT
o A o & RrEia F1 gt w7

== (Construction)

e o IO TER § fawafa oiv ag-stvliw SdEd o
gd &1 7= ¥ & I (incandescent) @¥ IfRa &
T TEd €, 7 gefaT @he T, qEl o, 3= gEaT Y
e =aa sgee & forg foomsa 6 st & | 579 Sie SaR
& IO, AT ¥ Tgd BIe AT T Wraford (stylish) T
& feomda i o fhaee & ST & awd & | e o

A A Io® (regenerative) % f@ia a¥ af=mfoa
gid & o fF fromae & arefieer SR g % Frer Ted w'
THAT 8 | 3HF TROMHEET, TRIBTF AT A GO AT
AW AT AYUET R ¥ Ted 2| FwEd & S &, o
TF TIRESE AT Bl & gaAHT qeAar 28 -33 FHA/AE TF a8
ST &1 fof S A ot |§ rfue @ w4 9 g
& T HT S (absorption) FA & AT &1 (Fig 1)

Fig 1

Quter Lead Rod

Ftlament Filling Tip Cement
- .
m 1 N M M
F "»-.:Ex- _ | | (] e
C_cntact ' inner Lead Wire
: Molybdenurm Foil Support

Bulb (Envelope)

Seal

ELN248891

& T gAoes 9% B # R (Principle of

tungsten halogen regenerative cycle process)

1 Ffe dm F7 A BT o, @ e & For e &
T &he Jod &1 SR F ary fos sa 2 | I a5,
AT BIE-BId FU A AT STHT AT SeATSAT &
ST 21

Tafeewd : TaRIET (NSQF ¥ 5) - 3@ 2.4.88 & wwifee fraia

2 quifas BAS dod F SIE % AT %ol Al @ AW
A F @A aTHFa sarse (halide) a7 Td & |

3 T # dE T I amHA (500°F & =fers) & e,
T TATEE @A €7 & arofigd giae IA: fhamiwe &
AYE A 2|
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4 I=9 ATIHT I A euTEE fhamhe & 9 avw fa=sfed
B, SIS A6 o6 FXd &, T T H07 9 # e B
AR TEd © AR fami= 9¥ &wed A 496 et 8, Sel
X YT g FEE AT 2

AT T T ATIXVT THidH FiF (quartz glass) FT ST Star
& FIH SATAT GAoTS % I THAT § I=F ATTHA M I
F ATTHFAT ST & FAMIT I8 I=7 AT T I9 H THSH Hrd
& Hed FT TFaT & | I=F aTT 9¥ AT H Fed § UaA & oIy
FHeH ATGAT & TAT FIAT & | Fed Fd q Y& THA &
forg B s@R & AW om SEEr 9S (light beam) W=
faeger aet w2 Tad 2|

@ g @ (Tungsten Halogen Lamp)

FAIRA, FARA, T AT A AT A9 & dcat & aqe
it SeAtSTT 7T T 74y 2| L AW & foherrd #T Siaw wrer
T & I & AT 8iaT 2 |

™ Oa & fore Seiom A9 & i fF wen (G s
FEd &) & T AW 9 7T & 9T ATt & | qrefisped e &
AT g @a= &id & A foraraw= &7 fRom § o & =i
S 3T AT T & 1 &

ST 3 TFR T st & % 78 g fham=e o uwta
BT T8 WoTgd a7 adl & | 38 SeAroiT & e & TRmHEEy
qASTE A% AT & Y SIS & aTefFor &5 ST € | 369
& foharave stfes aroae a% W famn s awar € e
T FaraT off aedt 21 (Fig 2).

3 [ 9% H g9 @ & oY a8 e 8t o @ &
e #Y AT & araATE 2500°C & I=7 A7 T2 | gafery o  F

Fig 2 -
Filling Tip

IR ’% E ; Filament
o ML 15, TR '

"§u9p'c{rf_' i

‘ %Me@b&em}m Foil

ELN248892

TILOT TR{EH AT AT AT & | ZH HLOT I=F &1 I¢ {9 9
H oIl HT ATHRE Y T ST @ 2|

GLS @ &Y gar & & & gwar 50% A gt € 5
TS FLEY & AT FHET SHad w1 | a7 o Sar 21 57
AT HT THTr GT Y S grar 21 F 500W & 5kW aF &
ATES | ITT & | SIS oI ¥ &T T8I S=F ST & 3T &gt
Bler gar &1 9= TV ®emdr ¥ fher &l & 32wt &
AR T AT FT SHaT T FH ST 2 |

AT Fig 3 § Sefioi ¥ T o197 3ie & fafera y=he 3 a=d 2|

Fig 3

Lamp Shapés

ELN248893

s wvaw @ (CFL) (Compact Fluorescent Lamp (CFL))

SEAW 3 UG F A § o fwAfortad w1 #A A e

o CFL d¥ #t AT &7 I HIAT
o CFL ¥ % Rr=ia Y = &3
* CFL’s @¥at 3i¥ el & W1 qam=n

CFL @ (CFL Lamp)

Te==T (Construction) : T& ®H#e wiea= o (CFL),
FEFE FARAT AW F A7 & 7 STET F0E@T 8, Y Fireae
TR egd, UF GAT FARa o sTiwehed fahar e forae
SE oI F 97 (74T &, ¥ TS 0 THR & & AT I8 o™ %
T st ® fihe &f 9 2| o § UF ogd & ST
faarT T © S % awee ¥ § g # uF IE o & o
=T | e &f STt 2, S UF g8 Siel goagiins «me o
¥ smuTe & R g &1 (Fig 1)

Fig 1

Fig 2.3.12.01
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UF CFL 1 %7 o Ierd oy & AfoF SHar &, v o &
T Sfie &1 # A% w7 g & 9T 0 qfvE gor A e
F AT HH FT 3T ¢ |

F™ frai@ (Working principle) : CFL aw &t &/ fReia
T FACHT ATZ(CT % A & ST & ST ALHL & TLATY
& AT AT TAFE 99 B & I 3H AT H I (oIq 8f 91 & %
el I & GRTEIT Threr #1 fAfdEeor w7 o @, 9| &
faer =t w@¢ & ST arfd oa @ at aRreT S It
FIA A T AT T A SR F AT FARET TS § T
FX 3 THEN H q& AT & (38 ATI-A FO H§ a8 AT
g o % o ueT 9| HT g Sauiiud ¥ A AT ) |

CFL I awit & forer wave &1 orfes avisw &1 fafser e
faefa #%a €| weR g § gU guT & CFLs 8T It
THTI T WTH AT GaATeAT gUE gA1 2, 390 9 IO 3 I &
T & ST "gETaAT a%e” YH & AT AT T 21 3% R
# faftreard areft CFLs #e IEra ofFf ST @1 T T
T 2|

CFL % w=1< (Types of CFL)
a1 w&1E &1 CFLs &idT 2

1 g<rde &9 (Integrated lamps)
2 Am-g=rree @@ (Non-integrated lamps)

Z=RIRE AN (Integrated lamps) : s=HIRT &9 & =T Y
T UF AT UF e § T aid © | T o Hf qTeh STEmt
& IE o F @ 9¥ CFLs #¥adT & a8af a&d 2| 3H&
qATF IR A1ge el & CFLs sr=s81 WX & ¢l €,
THE FANAT & g9 1 AT FW erdt @ | 3-AW oy aod
A #75% (dimmable) Wiee A ATHTE & AT ITAH ¢ |

qM-gmes @7 (Non-integrated lamps) : AfF-g<Hics
CFLs & =iT&e & &Ml ®7 & Y& 1aor (luminaire) #
2ITfa fam ST @, SR 389 Fae o # g JWId 8 Y,
FAA R FT agAT AT & | GF wwee # e Ay 7 w@r
AT 8, F 92 Bl € A TS 1 791 stferk Rt as 9o
2| 3 g F AT AT &1 IT TIA Al ATTIHAT AST BT
2| at7 5T CFL e=fE i A&l v Args eidi 21

=t & 9w (Types of tubes)

TH &7 SHN #Y 7ot (Tuber) &l & S (i) T a1 fe e it
TRERE = % oy fRomga #F st € v (i) Fare-fum
(quad-pin) =& STt g e & forg fesmee #t et &
T TF TN AR ST dTedl ©IeY & ard gidy & | uF af
O amelt g # &g ® & wie g ¢, e awd ™ A
Frelt ot T sTavrERdT AE BT TR §9E IR gAEg
T & A1 98 oY gge der el & | (Fig 1).

CFLs % %= 3t =ex #ia & (CFLs have two main
components) : T&% TEHT AT FAFZAT AT AT AT
A qRA oga (N % g a1 % FeATar ) AT TH T A
AT F FAFGIF aATee § gao & Frafiemee fiX & @ g7
F 39 & g2 foam AT @ S fF e s ansfar &
AT A7 A 389% FL B o & fawe F3= | Agg el st
e € a2 Arse % I4rd (incandescent) I & AT a8 AT
a2 |

CFL & YT &7 STSTYE AT FIEHT AAS % &rhereh THIGATAT
BT & Y FA 1€ &THAT & Ierd o & rder CFL &1
ATIeYe T AT EiaT € | 36 o1 7 € % CFL adw oy
F e # o=t ave fohe &1 ST 8| @ I o &
FHEO AT H GATA BT AT e fhe F Fah forg CFL
T T TS ATHIY TH AT 37FeF e & ary Sfera (helix) &,
TF § AfUF TN e, JATHI 3, HY Th TeLFIs &
T fFa staT £1 (Fig 2)

Fig 2

T

| -

ELN2488A2

s CFLs %1 fafsre sfta #1er 6,000—15,000 @47 59 &A1 &,
Sefeh U qTE LA AW HT 91 Hrer 750 AT 1,000 T BT
2|

gfs CFL #1 q¥-a1)% A1 I1 ATE o o at za=
g AT & FH gt €1 v 5 fee F onloff agwa
H CFL &7 S &l JeId ATZe oed & S &H &
qpaT 2|
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v St ere (LEDs) (Light Emitting Diodes (LEDs))

SEAW 3 UG F A § o fwAfortad w1 #A AT e
+ LED # afwmem 3=

* THERIETE Teat #1798 LEDs & &1 st

« LED # w&-fafyr &1 R qamn

o &R LEDs & THRT &1 gt T

+ LED % gieror 7Y fafer s

o Rl ST § ST g aret LED & @ty @Te ate Sfaiy® & A 1 IToEn #

o gox Rad St & LED &7 9=1a & %37 &, 9 qar |

T Soastk StEE (LED) (Light emitting diodes (LED))

s aut & | fhama= a/aeat &1 I o war s & sifers
HAT | 97tk H @F FA A, ITAT A FA A HRX IR @E |/
f a<Y ATaYT TEAT a=dt off, 3 Fon & ¥ faRa worett &
ATET & T & | g9 Feragt e & #3 Jeal & &7 | faa g
7, frermiee o % faaer & =7 | 7% e At @ gg 2l 5w
T IRl § & UF g8 AH e TH Ists e @ o
#&7 # Light Emitting Diode (LED)#&d & | & LEDs &3T+T
T IYA AR Feiag i afhe T ITHIUT § AT 3 He & &7
# ITANT AT

IR @i # srderm LEDs % fwwfafya @ 2 (The

advantages of LEDs over incandescent bulbs are
listed below) :

1 LEDs ® ST IcTo &< % ol i {hermi=e q21 8idT & A1
AT T8 STof= & forT &7 YT &1 ATa9qHhar aial 2|

2 UYERETT Sodl #r r4etr LEDS &t % aicesT &t ATasrehdl
gidt 21| (Reuwe 1.28 2.5 V)

3 LEDs & @ T 9T § - %% a9l d&%

4 4% ¥ #3 famwe 7€ gtar, sty LEDs e 3vst
e &1

5 LEDs TN AWl & gomt | asir & $ii9 a1 [
ST @t 2|

LEDs #t ®1& worret &7 fr=ia (Principle of working of
LEDs)

LED F® 7& sifug u& Swie eiar ¢ | LEDs # ff u# stfgdt=
U7 HIHT F & SIS % a¥e &1 &ar & fF 7w _kffm &1 =g
LEDs # STa0T 8 1T 98Td el d¥e & & | $AfoY 3%
stfrereror o ST 2 | /iy a Ale FEAT Heaqu & fF a=ty
LED us y&1X &7 gtE &, fhe oft 78 AC & DC & Yo Iw®Ts #eet
% FHET § ITAT AL B qHAT 2

IqTE HY. o AT ST SIS AT LHRIBAT ST Ak ATA STaeT
H AT & S 39S olagdl AT &7 Sdr & (Si=0.7V,

Ge=0.3V) fraa 3T Siere &t 19 FT I & | TF gerag 1=
AR Il ITT F¢, ST FT HIF FLAT & N ST F P
a1se ® faaw hole # R ST €| 5@ gowgiw faaw & arer g
foretar & Y et @I Afafws it aar | I sfafss o=l
FT T IHT F &7 H Aeherdl 2|

ATAT 39T & SISl | Fi ffershi garet qregsft 72y &iar,
FAFEIT ETT Iqo AT AT Th190 ATt ATATaNoT § AL AT
%, gafery e fewd 7€ gar ¥ | weg LEDs fafoet o7 srde
AB-ITEIT IET FT ITAT F¥ a9 1 & |

Fif% LEDs ® STANT g 9 s@-aeasf giar €, @y
IFEET ST IS AT TAT TH FT FH AT S AT Aq8
H TS AT AT &, A 39 THR Jg fI@rg 3+ v ¢ 1 Fig 1a
¥ gaat d¥=ar faar T |

LEDs fasis s & dfcrerm simdfaes, Afere ke ofie dfeaw
ATHAI-HEhE & ST 1 ATt & | fAfors gt & wran fems &
(dopes) LED fafira wae & &1 seafa #ar & (fRfse aar
TETE) G AT, T, ST, ST A FBT d foh 7ge aereav=r
ehT9T |

LED =1 &=#fes @ahd Fig 1b & fRamr mar | o & X 7=
Had ad & & gfth & wahTer S 8t wer 2|

Fig 1 LIGHT

(a)

-
S
[—

GaAsP

GaAs 4

:CATHODE
(b) /;(

CATHODE

ELN2488B1
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LEDs % 5% (Types of LEDs)

uF WAttt LEDs (Single colour LEDs): @maarfas & aa@
S I X AW ITANT & arett LEDs T 47 areir
LEDs &1 & | & LEDSs U T&1¥ &7 W1 ST FLAT &, S AT,
g, a1 At | fafse a7 awft LEDs #t wiead aieest fae-

fwedesnFfmaid g e
LED =T 331 CIG! A | de 0
e wraE
1.8V 2V 2.1V 2.2V
TARA T

7 fafire was aiew grv o fafire LED & wead #3e
| ; =20 mA s #=at 1

gt [ atelt LEDs (Two colour LEDs): & LEDs &1 XT3 @t
& | ared # & T LEDs T FoT & & gl & i¥ Fig 2% g
Haifora st 2|

Fig 2
4

GREEN
O O
RED

v

ELN2488B2

&1 QT arett LED #, a7 LEDs fausia s&e & aumer=< & gaifora
&, 7% 38 YR ¢ % 919 uw LED #t U faom # arree famm strar
€ Al T8 UF THTT FT 7 IAA FcAl 8, 3 o 9 gasy oo
H A FIA © Al I8 GANT T SAfod &<t & | ¥ LED T& &
Tt LEDs & #&3t gtt & | # LEDs +ve, —ve gadT &l efia
F & forg ST @, GO-NOGO #aet 31X F1g Hohe e ! 3TS |

gt LEDs (Multicolour LEDs): & fasta wae &t LEDs &t
& STt &1 & o1fere T o Iafoid &Y Gt & | ¥ LEDs 8X A1
1 FY qry i O A, F1aa e I & qrr e &Y S
& star % Fig 3 # fewmar mam &1

qSeqe T @ | AR | e B
LED-1 %ie 0 5mA

10mA | 15mA

LED-2 #ie 15mA | 3mA 2mA 0

LEDs #t @tgwl F A& 1¥ (Sizes and shapes of LEDs)

Fig 4 -
(b) 8,
(a) &

; e

POINT —
i SOURCE OF |ﬂ
LIGHT q —o—

(d) (e)

N

3

3
5mm
4mm

LENS
(a) ROUND K

(b) RECTANGULAR
(¢) RECTANGULAR FOCUSSED A
(d) MINATURE 1

() METAL PACKAGE WITH LENS

A2

ELN2488B4

Fig 3

ELN2488B3

T LED T# aX § Faer U LED &t AT F¥F IT &7 I7 Aol 31
AT FEAT & | T 7 37 LED &7 ST AT Y g1 § A
o St & at @ et ar far wwre S #dr @ | aw A=
& € el # e =@ @

FETI® €7 # LEDs fafss s 7 @it § Suere © ;i
S-S ATTATRIF ATIANT % forg Juges et &1 Fig 4 #
TR ATAF AR SATHT A A5 af LEDS # & T &1 femmn
T 2l

LED &7 Ifotd ST Ua fawg @t 1< a7 Serl g7 & @ 2 |
farg & LED u# oy fawg &7 Y&er 9aTe #3et & srafs faafRa
(diffuses) ST & T A ST & ST {3 TH19r T 9 07 6 AT
39 %A H HeT aT 2|

LEDs % =it (Terminals of LEDs)

9 LEDs Wifcis &7 H SIS 81d &, I TAIS AL FATS SHAA
Eid & a7 il Blal & SaT o T e & fhdt s/te & aiar
€1 Fig 5% LED % efiwett #1 e e a1 fafer fewrs g 21

LEDs % mete<er & ferg e (Mounting kits for LEDs)

e affe i< sy atieRar §9e o LED &vme & forg faw
THTY & AR fhe Iqerer & staT f% Fig 6 # fRwemar = 2|
% fare it gfqae & I a9 gULEDs &t 7 #ad A a&dr

g, oIfag LED & s1Seye & &e w97 § gfenax ff awar 2|
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Fig 5

Short lead

CATHODE ANODE

NOTCH

ELN2488B5

Flg 6 FRONT PANEL MOUNTING KIT FOR LED'S

CLIP

FRONT
PANEL

RETAINING RING

FOR 5mm LEDS FOR 3mm LEDS FOR 8mm LEDS

REFLECTOR MOUNTING KITS

ELN2488B6

LEDs %1 w9&1vT (Testing of LEDs)

ATHTT ST & SIS & UATS T TS SFHeAl &l 31aT Hex &
ST & AT & THE foham SI1 o1 © | 7 LEDs & fafe
H, AT SIS & T LED &1 %eas dices &l qwe 1.5 8
3atee & (Fo fEafoat & 3 V & +ff s1ftr) stie fasio weas #2210
MA & 50mA & ¥ s1fer giar & | Fi % LEDs %1 3 =9 ®Rae
Aot 3T FLE HT ATITIFAT & HTXO LEDS it raT Hiex gy
AT TLILT0T FIAT T¥AF Al &iar & |

TOHT FT IE & (o STTraae Tidael T & et fiex/aet dedt
# e & aftareq & forw stree(® adt 3V & sifer 72t it 2|
He¥ & AR STANT &4 IX T Ficest FH & AT & | gafery,
S LED =it 3ftaT #ie T U9 v q¥ie7vr fohar strar & LED
F T (glow) g A= (dim) &t € ¥ LED T +ff &t

TN, T€ A H1eT % A= ol adt ¢ i ear & | gaferyg erar
Hiex &7 ITANT X gY LED # fRafer feramargas &t str=t o
Tt &, 38 faskar & @diad gu ST 3T o aar €, 38 ok
& Tded gU ITANT fFar 1 @t 8, Set 9 e F fou
T IJTHIOT IJTAH A & |

srf¥reraror e | Rt | swew
FLEaS FVC, I 2mA | 50mA
wRAE FE, V, 1.7V 3V
feet atweT, V, 8V

stafter st ftwar | 0.8 med | 2 med

& taar &1 Hior +20°

A AT 665nm

LEDs % fafirea™ (Specifications of LEDs)

U fagtw LED 37 fafereard &t sfie 1 fawe &Y a1 |reofy & feaman
™ §

A u% faftre LED-# fafdea™ & sfie (Typical LED-
specification sheet) (For: FairChild, FLV117 Red
LED)

us fafire LED #t fafirear & st $ux & 78 8, & fmfafaa
Teayt fag Ae 5 s @@ §;

LED &7 %Ra< dieest g9 3= &ar & (1.7V & 3V) =it f&
ATHTT 9T % STST & fers 2|

o HMHTH I & STATST #T A9eT LED &t YoT &1 S+ arell
Rad qicest agd &9 et 2

IR &1 Heeaqut fawg e giAfead #3a € %, LEDs % stfereretor
AT IR & SHIET & q919 qel e |

LED & famiw, fafSrearstt & sgaw, afe wd sor & g 8 Var
fi® LED & arf # Rad amw gaar # weW &< faa s ar
LED 7w & S|

SEE: AT 34V dc S Al & AT AT &1 #F LED F
SN AT € AT g8 Aot & e arer Sfa<rer R H 71 #7
g |

U H &Y 75 e LED & faferearstt & s fomT d@3% 7%
e € % LED &7 #@ie 34 aiee & arad & A<t ST SI1 dah’ @
(I=aaw Vf = 3V) zafaw ST & Fig 7 § feamr mm &, s
sfates LED & =vft & sitet T =Ry 5 32,3 dice g1 %
a+r =rfew, afs LED & 9 § 1.7 V aiee =iy
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Fig7

ELN2488B7

star f& fafsrearst & sfic & d%a far v &, LED & waf
=BT THTI i & forg 20 mA &< LED & & warfed e | g|ferg
R #T AT & =mfeT,

32.3V
0.02 A

R =

S

-<

=1615 Q

4f% LED @ & I=9a¥ a7 ST FaT(ed & @&l & a8 50 mA ST
g &, 3w forg w Wik 1.6KW TR 1 Sfater SuaT ear
w1 €| 588 LED ® 20.2 mA #¥e Jarfed ghm &t f& g=aaw
TR %1 &THAT &1 &1 8 | 7@ LED & Fig 8 # e srgame grfara
gaifora fEFar ST aaar 2|

Fig 8 +

Rg| | 16KQ

ELN2488B8

T @w (Solar lamps)

7E dte & fF fft off 3 g2 LED & forw S=aaw Rad atew
Fad 8 dF sl ¢ | AfT FereAT aw 8 Aiee & wAfew Raw ale
AT 8t &, LED ®rmeft ®7 & 7w & sty | LED #t grfaa
@ FT UF I ¢ Fig 9 & SgA UF faeat soe LED &
FAWTR | s oo i |

Fig 9 & S LED % urf & Rad aicest #1 A 0.7 V, & 31fers
grar 0.7 VwRaE dleedr UX Rl SRt garferd &1 Sirar
2| 39 TR LED & urad ® Raef ateest 0.7 V aa d@ifeat et st
& S o Seaaw fRad aieesT 8 V & &Tw! &7 & i< 30 w1 LED

R 2|

Fig 9 +

RECTIFIER LED
DIODE
REVERSE VOLTAGE ———
PROTECTION DIODE
FOR LED -

ET190819

I @ T UG & A | o Fwaforfead w1 FA AT 2

o HiT o A Rgrware ®t q@q=
o WY Fe angal F gt w1 faaeor )

T @™ (Solar lamp)

T HIX o7 UF a1ge e tar &, fSrad LED o, wietatcerss
T 99, AT A A B ATAAT AT Bielt & | G A K/
T ATl AL, WY AT Y T IHE AT ST Ag¥ Siev 2|

WAl & A=Y A aTel A oW, S o ooeee @higenge AT
ST TIFATEE W FeeATd €, § JUF €7 | A It e et
& ST & | THE FAT § I B &, Tol W Hfwwd
Iere wifeh glaemss a1 s q 9 awdt Iude T8 s
gl

| ofeh =¥ W Tl H a7 29T 8, S g v A
& oIFT, SHE TN HAT & O HF T9d g8 AL AW T T &
gt & Hfr FH ord 2

Y o 37 & qua =St gtar €| @ & quy & gor s
T AT AT B AT © AR TR @ THOA @B 2| T 37
A TR AT #=et @ % R & aw =i A g e &
wevr fobar | s | ot wifte d@=er gt § ofie w9 of
gt 2 |

fawga dtrae # A AEe F fory " e Arge ITANT A
ST #1 ¥ fed Ant # fAeme a9 W F fow iR aRvEre
(swimming pools) & ¥ FR-aTX ITAT &t & | FS AL ATZE
3AAT YT TS A8 FT qr’ & o fF e 9w gt
YUt ST FTAT €, TR A AT & O AT qaAr & AT
FITA A AT § BT AT 8 A A AW F qEAT (AT
forerar 21
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TAR & AR w9+ (Solar street light)

aree, faga fre & faem ardsitie S s =t &1 g
TAF AT % oI STeNT-37oT TH19T Yot &t €1 399 T®
AT % oIy STeRT-37enT 99T &1dT & AT TF a7 s AT 49T
MY AT 9% ASH F THW & forg IuAT AT 1w 2

HY T gEfa # T AR &7 @R % forg S aud we
et e ot fof sfadtfer a1 LED 1< & 97 ST 56 oI &

ik IFa (incandescent) s t& fAfead AT & amer &
fore s1fers it @ wedt 2

HIT oTfth TSN § TF Y G AT Fledieeas g eiar & ot
I A FAT F (A F q9T T FIAT & AT T4 A AT
BN ATell JA-8l It # @93 F T & | 5T g & AT F=Av
ITT EHT &F AT € df 30 IGd & T Gaeqsiiel Hgia<
@ € LED @3¢ & 17 #¥ IaT & o1 36 F % {1y IA: =1t
B aTelt ¢t § dfad S0 1 FS AW F ITIANT T 2|

gE WIR Aew dage o= (High pressure metal halide lamps)

SEEW 3 UG F A § o fwAferad w1 FA AT S

* AT EarEe @ (M.H.L) % = Rt &1 qoie &
o M.H =7 % Wiww g1 &t qhkan &t sarn

e M.H =7 % 91T U9 9% 2 &t faeft samn

* M.H @ #Y fofiwarsit e e it qam |

#eo garse o= (Metal halide lamps)

T THR % A F MH' & & 9 & ff I 9w € 98 uw
HID (High intensity Discharge),s¥1 & ga#r 1f € f& 7%
BIC & fSTaTT o9 | AT 3T (7 & FHTLIT THA FJ FHLaAm
T 9% =S FATCIEr % TG THTT I STt q&TdT & I
ATTHT qgA ATHIT &1 T&T & TAHT ITANT &I &7 § wefean
qAT & % AT § SAT & FHHT JUANT AT &IAT T LT
g1 § wfie arge & oft R Smar € et gfaeyt & HPS &
THEST AT AW LPS a8 &t o i LED =rfe @ st &Y
FFT MH w7 % 1fas @ & & 39 freiRa sgwei & forg
ST T 2

#t Rt (Working Principle)

Fig 1 ® U& AeoT Seoi ofT &1 AC T8 § JIoTa% G4
o gurtaT T € TEd U IR AT T € S e & 9
F AT TEAT & AT ATE A A F F@TaT & ?

Fig 1

Melybdenum
and seal \'

Mereury,

Halide :
1. Salts o W,
Electrode with Starting Electrode

coiled tungsten ~ {ungsten)
Resistor

Ballast
(limits current)

ELN2488C1

S AT 3T EIAT & af SAEe AT WH TS FATCHA qd |
HafAd Ted & 9F oF & AW fHAT AT & A9 gy e
IFEIe | § S TaTfed 8idl & ST #¥E FIHT A gaFgE §
qgaar & (Fig 1),78 8+ soiagie d% Tgaq § SN 6 § g
TOIRAT & A 4 A1 9% e e Fr © |

TRH | T 9T a% A S 8 X e aga W At
STAT & ST AHL aTofiehd 8 orar & | e § g omh &
ST YT F F BT & Al T a9T & 18 9 & AfAF
U] TS & A & IS 367 § Fe & Tare & AT Afh
AT Y 3T & A o rfers =T i 7 & Sar

T A B U= ATH FWT I FAT @ e 3t Ay ary
# qga AT & g & o A 9T § SE] egd & ga}
i} oX o #9 soagie aF Tgd ATl & 39 6T 39 HE 99
T ITET WENT gadgie ¥ & 984 aldl T2 &1 J9&T &7 &f
STET & MY Fe W FTgie § & F AT a8 & JaT & Jd
% w7 F A qTer TEA FY S YT TATE TGA JadT 2 |

Aed AT AW F W (Parts of Metal Halide lamps)

Fig. 2 # Wed 8dTge oF & AAR® WHT Y ok fafe
HEAT A fEmEr @ @ siadw ege e s e
T SATEE & (I 37qX TEAT & ForEad Avast Y s
A famfr & qug 9 A € 3EH 9YTE AW SdnEed
Fifeaw Aferaw v Sheaw Femifaaw smaere & 39 Hfw
g T e F e fave & fFEta #wwa & e
ATATSTEH HT ITART FTh [N HIAA TIE Fd & | AARF o
T & fe¥ frq o oEgiEl & di9 uw ors fAmtr g &
TR ITT BT & |
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Fig 2
Shell

Provides elecirical
connection for lamp

Outer Jacket
Made of UV absorbing,

high tempéralure glass Frame

Bimetal Switch
Disconnects vollage

from starter electrode
once lamp has warmed up

Exhaust Tip
Hole through which halides, mercury
and gases are put inlo arc tube

Getter

Absoms excess hydrogen

Arc Tube
Made of quartz, standard pinched
(cyfindrical type)

Fly Wire
Conducts edectricity 1o
the electrode at the far

&nd of arc tube

ELN2488C2

ATARF % g FTeA & AR(H & a7 eial & I8 Afage
AT A e I=7 a1q 1000°C % aar 3 & 4 ATP a%
T T€ AT &

Hedl SATES oF &l AT FIA & (o7 g% Ioagrel & are 3=
Al faar st & g o ¥ seagie Ry yate & ot
F FEfAT FT 3q & Ed AW gE & Aq@T & atfer o &
IAford & aTel 7ol aTgeie AT %1 "em T a7 a9 |

T T & forg wEft ardt arar avor ge T Sar @ e
AT T % T F W & I=F AT I ARSI A fohar &

gIfea Tl
Hew FATEE AR FT I &A1 (Starting Metal Halide Lamps)

Fedt SRS AW F TEAE AaTEEFATY AUl & #fE T
AW FT AT FXA & A ATT9IF B & Aol SATSS o™ &l
= & fog gt fafer s & sy @ (i) et (weE
w=Te) (ii) T =T |

e &ré fafer ega & sk e A7 fafer w SEEny 3T € uw
TREF T T T B Sdze o & i goTaie aid &
a9 & g AqTH H a4 WA € A AT sriaiw @i
TAFEIE AT T & |

T W 3T Tgd % UF (Y AT RIENT IAag(S & A qone
% T g Afthe | AT I=T qleest owmaT ST & forg aimeh
S Sl & 9 o UF qie Quf T I AT € ar uh
fouTelis fem ot #t RS & aEY F adl ¢ oed e
AT AT &% & AT 2 |

Tl WIS U TF oW § &EN goTgie T8 2idr & 9o =i
forew # UF e AW & % ¥ & oy aw & s
Tagis | g 9 I diee (A 9 38 5 kv) e s
FLAT € 3HH T(a Foagie ¥ feenehs fem & stawasar st
gt Tl o § & ger fIar mam &1

ST SAFEIS T B % HIXUT ATh g & (ot [ F1 ST
FH B & I # g Sl © 3T FET e ff 9 Sidr @
g% AR o7 & AT THeY ITANT F¥ah g & SAeF
FEAT % FHVT (Fedh(Spultering) & TaaT & AFZIST & doit &
TH & & HOT TERE o & T g &7 96T g ST &

TR T @™ & @ (Advantages of MH Lamps)
« W ufqurew  (Excellent Color Rendering)

Hedl SA1EE ITH T Ifq9Tes F2aT & 65-90 CRI (31 fqumes
TH) |

e ¥ga &R (Compact Size)

e BATES DId THI ST & I=T & TH1IT I HLAT &
fSrag ae srfares ster fMe=r gt siv gfef 7 &f smar 2 |

o wgfamarn (Versatility)

Hed BdEE o IRAY F ATAERO FRT IAEIT q6T &
TIHT BT AR JEX gHT § AW ¥ & STANT F41 mar 2
TEET ATTH IreAl HY Al faweT @ FE agmany # fog
ST qATT 2 |

e J=x g&a1 (High Efficiency)

#ed 2ATEE oW Ifqa 65 & 115 AT Ioaa FIAT &
FABSIHC P FARIEE o ST AXHL qU¢ T & Afa 2|

o THEIHF qATaRo awra (Positive Environmental
Impact)

% Tred FATTS AT SAHIEHE AR AT ot | AT Feqar qor
THW FA T AT TS o FH fayd omEw Iaw wwS &
ATAYFAT TSt & ForaE ATy g FH ST & 3HH S F
faE & & FO I Tgu FH ear 2 |

+ it Siraw #1r (Long Life)

Tad EATES ¥ T AT Siia &wrer 15,000 & 20,000 =92 T
BT & St 3Asfede A & 10 AT & +ff arfew & |

*  JgA THT orEE (Better Light Quality)

AT SEE o™ & T I aTeT Toh1ar I Teh19T Srar &b
e g F T & At fear o 21

« faftmr ¥ & daw fFar s @A G (Designable
Color)

AT SATEE oy ot FHHT off T F 31 T TH1ET IAH FE &
fore samaT ST wFAT @ A AT F 2 e S uwEr o |
ST HheT 2 |

+ {gaw 39 a1 (The Most Advanced Technology)
#ed 2ATEE o H F9X F wifaay et ooy weie frew
F YEAT Tgd a9T FAFRT I W IAeHH 97 ®=ie
forew arEE o F et § 50% ATE AT TF T S|
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Electrical zafs=a (Electrical)
gawnm (Electrician) - swdaw

3T 2.4.89 & 2.4.90 @ g R

AATT A7 R gH Rt & @y - swAa= @ Riemge - wew (Decorative lamp circuits with
drum switches - serial set design - Flasher)

SEAW 3 UG F A § o fwAforad w1 FA AT S

o 3 = & F A/ T@

o 3 o= & ay et ww F ReEa #1 #F1 auiE wEr)

= &= (Drum switch)

g T, FIAYMATAT, SaTfRd Fel T AL SATE FT ATETL I,
TeteT ThTeT, fRrerfirer srhTer Y T weRTer & WIS HA #
g fafer g1

AT o afadt & forg uEw g e # S fRE s 2|
HTTEE oI 1 HHTFATE (e o e % forg g9 ferer &1 3o
3T st @1 38 A =T Jiex & 91 39 IHR SAeT Jar @
& o 3fa sraTer 9 s &t T |

AT ThTe F¥ 44T (Preparation of decorative lights):

ST AR & HETIaT & T H1 oAl THE T (o0 1t
2| S8H UF AHS! HT 319 oA 1T &, 5 11 A1 ot arer o
# gAAT & | THST HT AAT TF AT AT FOATCAT & AT % AT ST
TEAT & | Wiex &1 9T 1Y Toft &7 799 g6 T &y o @
% AT &7 IAT FH r.p.m. T IH T | AHST & q0 T & Al
1 1 =T gtar & (s aror e a1 o g7 g=T ¥ &t
g), X 7 ata & & ot uw gEe & 120° ¥ & §, e
# TF ST 1 OF O W €9 F a9 & (61 & 7 8
gl

S & oW gaar &, i & gen 1,2 e 3§ Ay A &
T FA € | AN FAT 1 o L, & ST 171 €, J9 Fer 2 A
3FHI: o L, AT L, & 1S 1 € | Fig 1 9 &7 quiiar & o«
Ald &7 & §@T 1 F % % 1/3rd HET § G0 FT =T,
qfReer He@T 1 T & AT & Y 6 407 ROy de 2 aeitg

Fig 1

COUPLING

Ly L, Ly L3 L, L[4 L3 L[ L4
CIRCUIT FOR MOVING LIGHTS WITH A FLASHER

ELN248911

162

& ST & A1 o L, SR &F STrar & i g 1/39 9w
AT o o afRae Fer 3 gefia et ST & 1 o L, Sehrer
gt ST 2|

7 THAT AT FTX &1 I AT o1t & o 3 aftoer & 2t ansd
I/ AT AT TS @Y L

fea=t %1 fewrde (Design of display): strawas feeret =t fa=ma
layout T IgTer & forg ABC, #T Fig 2 # g91idr S{dTe a1€ I

Vi
=

L

& Q QR @

ELN248912

(e}

-

famme v o &Y fRrfar @1 foee e i S & T A, B
A C 89T # Fig 2 % JgaR SIS, HIY 30 a8 To® F&<
& AT T THTAS TSTT & AT AL A g9 q18 TAF TG &
AT Y THT(EF T & AT 1S | T A & a1 g B HAT
AT |

A f&= v @¥==r (Construction of a drum switch):
AAATHTE TH I, AT Y FH oI aTell ahel & a7 Star |
(Fig 3)

Fig 3

®
®
Ll g
®
®
oz ddod

ELN248913

Th #Y awts, R i & sen & ffgiRa S s e e g
&1 AT, HAIST 36T S arer aftwet #7 #@er e #war 21
$H % AT TAT T¥HT Iga HH @1 A11ey, o wre &3 & forg



¥ et T ITANT fohar Srar & o =me § I=% igana &t S
& Fig 3 # famamar mar | g7 &t afvrat sifierax diae/atar it
AT BT & ST A % AT Fiferd Y & ST & | g afer g=
a1 A e & Si€ & St 21 (Fig 4)

0 < &7 [STEA 36 a1a # & § v X fawar qar | F aw
T TFhe § fobaeit ¥ 38 9 ¥ 1 ATa9qhar qevT | oy
T T THE & ST ST & oF ST a9 o=t T & a7 = |
T F T & T 91 1T F gH-TIT I @I=T 91 |

forea wtex (Electrical motor): T# weer %o, f4# =mer ateft
T I SIS Tt HIST GATT ik F1 ST G/ &t =TT T, 3T
w4 % forg wges A I 2

Fig 4

z
O
o—
hd

ELN248914

aarae % fow wfiww (Lighting for decoration)

IqA : 3 A F A A o fafofad wRF w A e
* FEE | vy faRmt e
o A TFR TR F F F FU FAT

T TEuA F1 7= (Use of decoration lights)

ATSTher AT Eael I JAF f4are, Fer AT Aal e |
g waTer & gt FAT AT i 2| ey e F g
T foree TR 07 Sra|el & AAe, eiee ™ W1 & =Y
Tte & 3 2 | fawa foee, famiw = & At foee, fastaw @t
" 2% w9 & 0T 5 1 €, e sreRdr Attt & e
Fgd famiy gtar | e et & asttae #37 & waT &t T
fra STt @ ST we agd EdE &t S 2|

gorrae % forg 3 fafemt ger &7 & ITT #i St )

* Tgd BIC AY dleeal aTd IEid A (e % forg ST ot
a8, i % o fAfvaa #7 § sasas 9 ST #eA
T st 7 offw 3 o =)

. faftm @ & fawiw s Y faaie e v w3 F fo,
ST F TN, ST § T 6 A T W 737 a2 2|

e IEE @ (Miniature incandescentlamps): ST 3&
AW ATATIA: 6V, 9V, 12V X 16V 1 &THdT | Suarey 2| &
faferer i & g €, fore =ioft  ar Sioft e w9get # 240V
T ITAH T { FAIA AT ST 2

frfere g & g3 7 Ferady ww e T e & forg e g
% wiee e ST 4 o 2

AT THTT & FAIE T ITANT (e A8 T 38N 9 7 F g
STre & forg 7 orat 1 U F A" ATA-3TF FA & forg, FAfImT
H ATT-3ATH F4 & forg T T A sgeq & forg f&Eam star 21

TIAAT T & T W TATA G ASAT HUST, o, qoie
afedr safe & forg faar siar 21

fere g F FAUR R AT F AT 39 TRl 7 Iwr
fa ST & o 2y & org @ &1 g forf erered § e
gar 21

et T AR Fig 1 # feaman €| @+ I arge/gea
aATClT TATEE #T i Ugwiee adjust 3T ST Fab & | 39 i famg T
T (fore TeR) vt F A a9 Bt 8 | Yaw &g & A
woTa & g (Fig 2) , staid Y% g9 # uF [Afvad oagwa &
AT T AT AT STaT &1 569 &1 F w3 F for s s 9w
HreY ST Wa¥ g et & Reid 9 w6 St €, # 240V/
115V 50 Hz e & ST ST 2|

(4
g

(gl dod

ELN248921

9 T FH IMH & A1 2 T&d &, T8 $H e g7 JHET SATar
| & ar 3w A afRfer #F 37 g & Frer & G gon & e
A AT BN oG, FATT & UF (AfTad w07 I A S0 |
T YT TRTT qUF &TaT € | 87 i 2 e & e &@ae 7R
AT @FA €, St fof FATAR A AT ATE BT @t 2|
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Fig 2

SEQUENTIAL
CONTROLLER

SPEED |1

S.
M /\2@

L —
Tl @ |ie
| o
NNNNN SITY (N @
T e

N©@

ELN248922

% 3wy amafd aww & forg msmadt A sioft & et (Designing a decorative serial

lamp for a given supply voltage)

SEAW T UG F A § A Al w1 FA AT S

+ T T sgfd AiRw F oy Soft # AR S A T # @ EE q| w

o U § F2 AW Teal F1 QWA F AT Ht qqrn |

soft se &t fewgw (Serial set design)

EH 6 919 diee arel T Y Ufeh &t fesga sar & | afe § o
#rer 230V atee T & SIS o S at, gI T & AT |
Zforg ST &t AU | ST STar & | T0ET e T & 80 -
1 B4l ™

ATATIF AT A Fol d@T :2720:40%17

T aleedl # 5% &I 9Radd ad gg
o ot & d@r = 40 + (5% of 40)

= 40+2=423%
2 9aiw o % forw

. 240
Wmmﬁm%ﬁﬁw:T = 26.6 a1 27 AT

T ateedl § 5% gefad afkady ad gu
T Aw A g = 27 + (5% of 27)
27 + 2 =29 wvr

230V Fiee TSI aledl & fory, 6V et & Soft Haiet %1 af ey
Fig 1 ® fe@mar mar 2|

Fig 1

Ly Ly L3 Lsg L3g Lao

T*40 Nos. 6 V, 300 mA, LAMPS IN SERIES

230V, 1-PHASE, 50 Hz

L N

ELN248931

qrauttEt (Precautions)

FHT oY F qicet aTet orF T T Y AT F qST SATSAT
=ife |

A AT A w o g A R

ST THT § gHA BV X 9V =t & Fux fAg=a fawem 2
I | X 6 Jice & forg fAf¥er F3e smar & srafa100mA,
150mA, 300mA, 500mA F =T firera & | SUXIh SR &TaTsti
& forg St T SRR | T 2

qofy § S AW FATSTR T & F F 7%, goforg @t i
FT YT &HAT g9 &A1 AT

gW fafsre ateedrett 9% Svft o & AT T q9d & T IAaT
T &THAT AT ST A1RY | AT Tk IeTEY &t od & |

SELTR

AT 91 6V, 300mA F 25w & 3T 9V,300mA & 20
21230V =1 9o & forg o Aot oy & afRay &t e T
festET (Designs) &2t

a F¥ 6V & o ST AT 9V & ITAT A FT ITANT FA gY
b &9V & A ST AT 6V & ITcAe AF1 FT ITANT FIA 8T 7

HeaUr a2 a8 & % Svft § = vl A e F1 A g7
Fieest & oieT Afers gmr =R u|

AT (Calculation)

a 6 dlee &THAT aTel 25 « i % Sl A 1 dtees g9 =
25 x 6 = 150V
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FieasT T ; 240V

9 Fiee JTet AW | B aTeAT AieasT ST
= 240-150 =90 volts

Soft § JeF a9V A # e
= —— =10

25 3w, BV diee ater A1 10 Nos. of 9V aret =uft # &t

b 9 atee arr 20 i § At 3T
20x9 = 180

wiwe (Flasher)

AT BV diee aTet AT § FieesT T
= 240 - 180 = 60V

60 _
6

20 o Y&% 9 qiee AT 9 o TAF 6 dtee HUT | & |

St & o[ AT 6 dtee AT At A de —— = 10

Hoft § e ATt AT AT HE@AT, T AT fobr T A | SAfer
EHT AMRT | TAHT I TAF oW H & ATST FLE Ft FH HEAT
| 9T F & & A AT TS & A AFAEAT FH & AT 2 |

IqAV : 3 U & A A oA faforfaa wRF w A e

o A® Sl qRUY | W FT SUHAT WL FIAT

o TS ST T AT H FHR AR A6 FA Jea=w H fqawer diw wel-fafer samn |

w9 (Flasher): % dicedr ater ol &1 96 & T o
TH BrET o7 (FAU) A= A & FTe Aoy H ST SAer 2|
T AT (FATTY) THTI LT AT & T 31 vt & forw wah form
FT FE FEAT S| T/ o H UF fgeng oxlt St €, S e el
& ATy "wE Fedr 21 (Fig 1) |

—t+— BIMETALLIC
STRIP
FIXED
STRIP

FLASHER

T o AT AR TET & ard § STET At & Y e & et
foperT stmar @, feaTg ot T B S €, T9E @9 g8 AT §
AT =T Al & forg qertg e STy €, e o ot &t S a
2l

Fig 1

ELN248941

T afFve F are, fEurg owit svt 8t St & Y ' 6 aw
ST & | 377 ot o fore @eetTs o7 &t STt & S 37wy ot e Jartfora
& S & | 7 o e ww & & 9ftw @ S asmee ®
TN gt €1 Fig 2 # g9 9y =t femmar @ |

A FlodsT aTel HT BT Tekeh UTeh § FA9Y &7 &7 I ol &
AT BidT & ST 39 =it afvay & gt & | #fe v faferr erarsn
& ef, ar 39 TRy § w9 98 FH 1T &THAT FT &7 971y |

Fig 2

Sz

Sy ’_183 R,
L o—o L

Sy R,

N o

R, = ROW No. 1
R, = ROW No. 2
R, = ROW No. 3
F = FLASHER 300mA

ﬁ/ ELN248942

Tl wrere Sl oy § FE W SieT 9 J%ar €, g
e 2t ave 999 @ (%) ¢ ST =Mfeu |

afe feeng o<ft for a<ft & dee &t STt @ =% a8 7w ar
T 8T, A TR STANT 781 o1 ¢ | 38 Afhe | 1€ F¢ o ATqH
FC bt © AT gt fRrfa & forg gaeer wteror for rar 2,
AT FAT I€ FEF FY ET € T A1 |

ST AU T ST IIRAT T FHTE | STel SiTal & a9 9
YT % gYe | Fig 2 ¥t a¥e SIS A €|

I
3 A Gferat # T dfes §100mA &1 JaTied f @i g |

3 AT TR % Hft & ST FA9 &7 &y &7war 300 mA
& FE gt ARy |
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zatwzwa (Electrical)
zgawinEw (Electrician) - sw€a=

v 2.4.91 & gwRE e

ot W T WY fEiw - ogwer @ swar A vt (Show case lights and fittings -

calculation of lumens efficiency)

SEAW 3 UG F A § o fwAforad w1 FA AT S

o 7 & for T Soat % TER S|
o TET AT AT TUT AT FH THIA-HTTAT Ht WL FIAT
o T &HAT H¥ ToTAT fAfdr T wwAw |

ot W AT (Show case lighting): 3§ A =a@Tas®
AT T IATET B feET FX T_HE T S| I § I
ATIIIHATAT T a9 A= gy = 2|

FIST AT FGEW * 5w (Counters and dealing shelves):
=t % et A7 fewe Fmateat § Q2 g% argfen Suaeer
ot & ue o 3 oa 2fves F18=y ) awErE § g
TTAT AT @ | g1 &t FaafRa 19 & @1 ST AT & AT A&l HF
e FX & forw 5= ot | fhe SR STasar 21158 1839
¥ & ¥ 60 aTe & AW T T &t 21 (Fig 1)

Fig 1

ELN249111

BT U F Sohe THTY & TLAAE THTI AT 257740 A1€ % T
T AW, B FATR ot ¥, Bvg A Hfeqe # wfas
w7 § JH1Ia F7 2| (Fig 2)

Fig 2

B O

ELN249112

BIE 3 o T FHT 250 ¥ 400 aTe & ATsT | ST & S
FAT AT B & dha A Bl &, T SIS F1IVEL AT A fTored I
faser &7 a9 T Fed 21 10 $e & gL & uF 250 a1E W 39578
128 48 9 & &ATH 9T @I % AT Hf USoe &ed g7 200 &
250 Fe FUSAT THI 1,12 7 15 9 & wte @rss & 400 a1
Ifie 350 & 400 FE Fwear T M| (Fig 3)

166

Fig 3

ELN249113

forafuer Fferd owEds @i arge 200 & 500 ate & argst &
ST & | F AT THTFAT b1 STHEAT FHH ATFAT HT THT &7 GT beam
AT & | qRTeA T g Bt afRafeia e famT e & wEe # gesee
TE faRar S A 2 | TF 200 a1E e 10 Fe F gL & T
90 Fe Hreaw T F | (Fig 4)

Fig 4

ELN249114

FATIY & g dde Y, S A faadt Fower, A e
(tapestries), 78 T 3f=T # WS FA % forg o I e 3HTE
STt150 T 200 AT & =i T BT &, F B TC RIT T | 37
TEAT F TEAA FA F o ITYH 2T S| A THE F
TRAATHTY, TeT9T &1 §S &1 H g% FH & & TROMH v
g e srfers wfasfierar & arwsrr 1 (Fig 5)

FTIEX AT NoF & TS & oI Fe ATge THT A1 g% ATl
ST et & ST foh Tehet ST qXTad® A I % &1 &, F F9e
FTE AT SIS TSI FT To® % d% F&T H¥ T3 Fd & ST
o famamar o € | 2% Pe orge St o age arett st &, ¥ fafEa
T FT TH(AA FT 3T & A FlAg &AW B agIed T &
ATy g3 31 & | (Fig 6)



Fig 5

ELN249115

Fig 8

ELN249118

TIE RACK

Fig 6

ELN249116

AT MY gATfas ame & forg s R #1 qme, Set
T 9T Wt & fomTe & SToeT, a%g &1 S ST GiaAT Srava®
ST & F81 % 3o% AT ITHTUT § 7 FAFNT & e
AT SATIYIHAT SiAT & | T8I IT 9 g% TXTad i I¥ S 23T SATer
g STt fosta f &t Jge u% T § g% @ F gised et
& | st ferfe e § 3| SIgE 40 8 100 aTe & It & forg,
are # 30 cms # g X e fFar 5 | 21 (Fig 7)

N

Fig 7

ELN249117

HIAH T AT ©T H a1 T®l H THTI HT TSI FIA & 7T,
T T % ATAA & (4 & (el U 97g & &t g¢ A (nosing)
X SIS 25 FTE F TAlCIHT ATHE F AW FAATA (e AT & ST
o T & wafiter foram o & | St 3 i 1 g7 30 cms & sifers
72T gt =Tfey | JteTsT (Lumiline) o ffeed =7 & s@
ferfoat & aA =9 & I 8 2

FHE HT GTHE T A & AT FT TSI TG AT ATH G
FIA ATAT F TAA ST &, AfS 39 = Fig 8 # 90 SAFATE T
&, ST HHTIH | UF FPeET Fi4 (opal glass) T % A= T
N BT & 50 TS 1% 0T 7 & 98 TH TH TH a0
FIAT &, € ITGH THIA JBYH T FLT 2 |

Raeat mdw & fog ST 2R Al gaw R &= (Circline
tubes used for window show case): IO &a & forg
=Tee AT e & fewmEa 353 Sita & 1 Tida &9 portable
lamps & T 31T IUT AR 1T S & <l & a<etar
T g & forg @iwr fF o € | 39 39 T & o st
s € St ega F g & ot} fhe & @ |

HATEE ITHI 8Y4 T4 22 aTe, 12-89 32 AT & fory fewtme= o
ST | g Y ATEA | &T ThT v s aferfor gt @ o
TF FT AH 0T Al 8] Sl & AT FAY &7 ek [0 IoF
EAT & | 3T THT o T AT (T ITHY & - ST Taed, e
AW, 3T gHT (vanity mirror), 218 ¥, YS9 gTE ST Afgersit
7 fA=iT 9T & oivr ST o Fig 9 3k 10 7 R w3 & e
84 39 &I JTTHIY ATZA IJTART BT FTEHT ATLTT Tl T T
oY e g 21

Fig 9

g,
S //////

ELN249119

DISPLAY UNIT

Fig 10

ELN24911A

 —

FHT | JTEH! Ht TR F % forg amarer 7 faeiahe &t wifera
fohaT STTAT € | S UTe® A & o9 I qHT I TH F I
W & 39 T AR geot e few st =nfeu |

A THTY & FTHATAT BT 69T H (A fe TIF, |18, AT T govar
T & AT WA foha ST & | et e I[ON % SATET O e
H argfe fora forar w1 el | ffere e & Gt Y o= swer
Fr T

TAfRF : TAREA (NSQF @R 5) - 31 2.4.91 | awifa feia 167



TR T2 THI-THT T oS T H TS, THT THT I
TR FEAT AT | 3T ATHIH STaTISHAT al ST Tfera fawga
fargatt &t stTavarar ST, foet STawraha T SIgaTe araher & fahelt
ff wmr F forg ST T s g

FATEA AEE (2atow @) (Quartz lights (Halogen lamps))
(Fig 10): & & &< AT TSt - AT o oY Fead 8,
AT T AT FATIT AT aTel 3ol | Tfers ST e &1
I ATIET T AYLT SIS, Eooh T ATeF 787 A & | TE T ST
THEE HIT i agd | e o1g Ik fharaee giar &, o aror
AT I T STATS WY Bt & | ST i Iutefa & 7%
TRET @t € & ae F1ar 7R 99 AR ATSTYE THW q
T ATTAT R TR Afwax et o 250 9 d% =ed &
3 3,200°K 9 31T T ATIHT 37 &THAT ¥@dT & | adY arEe
q¥ Tt Asede 150 & 350 ate A% TRkafda eidt & #i¥ ger
qra @ltg 7€ 200 & 10,000 aTe 7% % fore Iu=ivT 8id & | Fest
o ¥ FHAT oft F7F 2o & 2wt AL FEAT ARY, AR A AHIRA
£ F1 7€ &, T ATaT H HYE AT qod B G797 & F et
FT T T H G99 TF Sie (K] FOS § THeSAT =AM |

g TRIAAT | AC FATES qed FT G390 T AT THT T
FATSS ATEE & | T ATSH #1 IS WE | 3T &, St 1 200
& 2,000 aTe & = & 9T F1510,000 AT qF I=F & THAT & 9
FAF AISAT § FATESA & qod H AN-G1S TATHE TADT ATZE &I
HIHE (AT ST GFAT S| SISTHA Tod HF ST & TATL Fl FH
FXH & forg FIEaR T STSTET & AT 3 agd T o aA
ST 2

T FaTest wrT fhe # yrr: e vge gt &, S we&w 1,000
afe #t & Tl & | F 9 a7 (“barndoors”) s &vg & ary
s it 21 (Fig 11)

Fig 11

BARN DOORS

STAND

QUARTZ REFLECTOR LANE

ELN24911B

WU Farat &1 0T (Luminous Efficiency Calculation)

weIfe 31t (Luminous Efficiency) SETte g&TaT: Seb1er &id
ek forer TR fafSrarer (for ame) sreeret Sear &iaT & gaat ama"
FIAT & T THE TN & 7O &7 0 & A {6 Ffeaa woae
A o TEY (F1€ /) & g | qfeafud e smar e &5
S| - &@A/aE (lumen/watt) &1

Luminous  flux in lumen

Luminous  efficiency =

Power in watt

fared @ T gaT § g/ {1 TH I BT & FE A
FAT & AT AT ST @1 € gAforg a® Ao g7 2|

AR garan i 7o F w=A (Purpose of calculating)
luminous efficiency

farste =t  farega faer &1 30% Tamer e § @ gtar & AfiE
FETAT %7 TS¢ SIANT H¥ T HH [haT ST GhaT & |

33T % forw - ITtr fahg <1t aret 60w ATE &7 e 860 AT
IS FIAT & HAAH FEAT H I0EAT Ao |

Luminous flux in lumen

So, efficiency =
Power in watt

= 80 =143
60

lumen/watt

afz Rt s e A e waE Wi aEe A @ et
a9 A" gar S e s awar 21

7 TR oy Soanlt @ aEw @ A g dW ged
THT Tod # AR AT A Gl 3Tk gt & 29
TroraT farfer &1 ST X & A A Y e € e
Y % forg fhaeit gerar & oo o =iRT |

ST AT AT e FEAT B SAFAT TH7H/ THA % a8 ATAT
& STt Ager & fory gorer ar ddaeetier 3t #iwT & e # sraemeon
& quie faar strar 21

TGS o & ot LED & 55 - 70 A+ /aTe i Sasie
I % ag 13 -18 FAF q1€

FAHSIEE oI A FAIGE AT & TTAT IgdA FH qest 0 ar
ATAYAHAT Bieil & CFL aed 31 SAheede av & 4 AT AT Farar
BT & At 39 oY g9 ¥ de & 10 AT AfF BT &

AT IS o aTel ol T @

+ e gAe e g (halogen incandescent bulbs)

FwFe F AW o (CFLs) (Compactfluorescentlamps
(CFLs))

«  YHW IS e (LED) (Light emitting diodes (LED))
THET HA AT qROREE s & 5 a1 10 AT e @

(3TheTEe T /) TG 30 STANT & FHH FHoft @ud § TFerh w1/
AT FETAT AT ThAT 2
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ot (Electrical)
gawnma (Electrician) - smas a=

v 2.5.92 & gwite e

TF - WA - TE - I - MC 3R Ml #eX (Instruments - Scales - Classfication -

Forces - MC and MI meter)

IqAV : I U & A A oA faforfaa wRF w A e

o el 3T Frgat & g9 A @, Rafa, s g qqwr
o I | fiAe AT * ot W FwA

o A A TR T F IRYEAT F AR R AT T HT THR AT

* AU AT T AR H A TWE FIAT
o T WA F THR TATAT

ZafRrwa AT o= &1 wfNfweiwor (Electrical Measuring

Instrument)

AT ATST T (meters) &TRT &tAT & | ATERT a9 AT I
g fasar dieest T gfady & A9 | fohar Star 2|

I= 1 Afafeieor (Identification of instrument)

e faviw Ao F o Gt wrft o= @ srfafRaieor ot
Feaqer & | Ffeyet stfwfreizor & 7 Faw #Arft a= srfowea &t
AT & TIA &W aTfsd wel o ST 72 &7 Fhar &

Uit e a1 ATrfReir Ardt ST aTelt @@ W us @ew
TR & ATY(A ST & STATRAT S I ITAH HATHS FIT
Iyt & FEAT =T |

A I &% T W vew ke (Data contained on the
measuring instrument dial): T Z=1 & T | THE X
T & T H HEAYO SAIANT AT TAF F FT H & © |
Sdtwt & AR fFatar 1 9w qrd 7= #T TH5R IR
et W He@r o s ¥ gefia @t v |

O IE AT A= 7=+ (Measuring range and mea-
suring units) : TEA I ITYH F&T Bt (Sl ) FT AT
7 g srfsrfargieor gar @ | Sameew & o diee Al % o
V, freft ateeardt & o mV, et ateeamdt genfs & forar Ky
gar &1

FH & f9TT & ol d@eAret a6t SOt §TNT "I aX St
Tefia T srar @ |

vV | aw= (mV, mV, kV ..) | ateear
A ufEER | (mA, mA, KA ...) T
W | ae (MW, KW, MW ...) | =%
Q | @m MQ, KQ, MQ) | sfrdter
Hz | =& (kHz, MHz ...) st

&RT % T (Types of current): AT9F & Ih ATHT & fordr
i & wR Ao s grer weiia & o 2|

— o e

~ JATEAT G

— fowe st gamadf amer

[\

A gl AU TF Fell (STadt )emT
o

% FgHAT WA AT FAT (TN )&T=T

fawa wieror (i) (Testing potential (voltage)) : S
T o1 A 1 e g€ dieedT I%e war & e o g
T T T fhar ST 2

g
7

17

o ffa (Using position): sae o= foredt ¢ fafadfem
ferfa & srgeme ardt o= 1 TART FeAr AR |

fasa adteror (500V)

500V & wrfare IaTeer & ferd 2000V (2Kv)
e Terr

v aetor =y

| s faf gefae

[ | S ferfa efas

@ ST FT HI S 60° FHTa HIor

BES wga Rrfa s| + 2° S|t & oY W
eg. + 2° vertical.

£10°

] | =g Rafad £10° smw 92

e Rl 8 s e f&fa & 3o o= ® =
FLA | Aaor FfE & " T

16



gurfar #vft (Accuracy class): 3@ 3t T & fafadfeE
foraT Srar €| ot dHET A= F gfawa # ST avad gew &

gfaera & gqs! A I =Iwh e 2|
25 I 9E A 3T AT | Aoy e
T ST 2

25 | e & e g Ao feffa @ s e

ATE Tt &% 7HR (Measuring instrument types) :

T FISA AT

T e AT

e it I[UrE T

I IgA TOTF AT

feeses & a9 9o Fosd W9 I

A "t s afead gie

i Soft =i oe iy

ST & o few 3=

>0 |y (D@ % M| D

gl It (Indication error) : 7T a7 U& R wormdfar &
Fia wae % ford fAfia gid © 8 s W o= weft &

T U e & =es T S 2|
1 g IR £ 1%
25 gfea 3 £2.5%
35 gfea I +3.5%

Zhma fe (Terminal markings) : o« Fea Y&X & ATd
77 § e WY + e gt €| g (1) eff e T A A
A e (-) effiTer T & Frar giar 21 (Fig 1) 39 961 %
AT 7 TfRTe § @2 gaar & a7 I i AT A AT
FT GATHS WIS T & GATHS § AT AT HT FOMHS AT
T & FOHS & SArSAT AT |

T e THR & wriEe § effiqed 9x gaar fae 7€ i &
T B A G T & Bt & | AT ae w afRee § 3@
AT AT F ST fafiee fomr ooy & et o1 a%ar 2|

Fig 1

ELN259211

atw ATt 7 off efifmed 9« grew Ayt @ wifa fafea =
S 2|

g T ATt § U e F e (+) e I (o) i
FAY A (Fre) & wifvd 9 & W & e e smar
g1 (Fig2)

Fig 2

ELN259212

T et # (Fig 3) U TXE 989 Foit &1 ITANT 3T Srar
gl T IHR F AT 9F FAT Aq THT TG FAAEF FoAr A
ferfa &t o & Taar fed, i due o T=fAd o SugE
&0 AT ATl |

Fig 3

10 15

Ny
| — USE THIS SCALE

R/
6’00

7%~ — SCALE
(4

RANGE SWITCH
7( 50
10 100
5 >7 250
25 500

1 1000

ELN259213

CORRECT READING IS 17
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