AITNINA LU

AsALEe AN
Us AN ANSLLAL
AIGUUNANS

A5LAUNE lanuiialWiin Aazudsuuyag
AN [RUosslow AN UTITUIA SO U

lanaiislyu

01



IAYNAUKUINRD AN L

milidalanildavinduiialWanusidsndulniinuaznnsanialniin
ptIATaUAAN TUfNUsEIRiransnsUszAnvgaUnsal lWilnsine uaz
Faunsvadlwiinannefnaudadaatu e ssunseanuuy
WolwiDudananugiuiiign laiednsuriauladnunanusg Tns

AsAUIWAN visluiBainauiuaznnsuszans [ ludinuszdriu

02



1A
wasauitwasulan

Wil Dudsngnsainesssuefinddnsnasgannnsio
FinUsririuvous sausinnsle luthuisouluandensduindon

waluladiisudaunaaluyataaiu

A5 lanalnAsvinaueadwitineasnsiginua gaunnzanasde
Tonaliisn Idwawnud ldosefivszansnnnastaon sy weouvia

as1auinngsulng AesroWmuIAMANTINVOINUBE VS

03



AMNANMIBUINVNY

ol Halz e GIEIGE

1 v
A =

wmaluladiand
Tuusiazamasis
AsAWNUlWAN
AIAWANU
539NTI6 LazA13

Weluiaunsal

TnWidnsing

A5
Uszanst (o

ANSJaguLyasng

AANTILARTUANA
analaul Wi Tu
DINUFZANIU LAy
AGRERAIIbRRE
WENUID1FU 555U

e

UINANSSH

NAN9a13AULAL
FunUlan o
WA Talney
LazAsNTEUlA
IARANTARAU
winnssulnae 7
A11150
Wasuulag

UAG Lot

04



InnUsraIAUD
FPSED

isTinmiiedoianiianiu
wAaANNSTTUS: looiuanu
wsstuemalaldfugsunnvinu
Tunsganazdunulaneo

WA Talney

alAIaUnAvINUiAINNTIAL
At [aluisodninosng
anda aunAuns@ne uas

i lJuszunst (9 TudindszanTu

I gnaiui




ANUAINH
Us1saua

JACK PK
Widouniaduagnedainiiom
Tumildoianilazanalweionuls
1 [afam sy azA A

inaulagedwin - swmfsnsin

ANg lUszns (o Tunnsvisiun

AOLANTIGLAcAIAN

06



S REIGY

038

Ui
ANuAAyvadnin
Tudisuszdinin

35
AsAalniAN

NnUIINHA1TAL5ITHDRS

nsAuANuas [BUse loanl
64
sl

AMANDARAUNTIU

nazulitnluaunas

80

WANULLNDUAH

1
Q/

ANSLAUNINFADUIAG N1

MYUNAWNIUAZDR

14
Useifieinanswadlniin

ANSLAUVINDIN N ANND AN

Yasnadwuiasulan

49
aunsal lWiln

NNNTUTERYEAINITNS
aunsalviuasivlusafizvia

74
AMNHU[INAY

Aslgiulninogalaonsse



UNUN

WA Dudsddeuiidununln
FinUszaiuvous  sausinnslgrasnin
Tuthuandesnmsvinaueaansoddnsin
Tseass WA T paus [Wnasainanas
Wit wsiguduusenseuivin dszuu
g dinuszaniu wu weluladns
d0a15 sTUUVUAY wazaswng vinauled

DU WNHUTZANS AN

08




e s ¢

- o -\'o.-‘ Y
' s )_t.'_,. 3 .c.\'f >
- - % =
- A - ‘v’-<.

_..' o :;"“ . -
S A S P = s




winluladnns

Ro0a15

Tnsdwif
DULNDSLILG LAz
s2UUANSA0aNS
aulnifehuidos
TangsuAuHIL

Aryeunaslwin

ALK

salw sauuel N
LA U UYL A
WIATUT (2
WaIIWANT

Ban

ANSLLNNG

iASoafounng
FUUIAINEIUNA
wazvalulad
NINANSTUNNETT]

PIuEATINN ]

10



A1sa15AanI WA

Tunitedoranil

v
Q/

TunileBolanil fouazlasdndulnin Tunarnraluds sausiodisn
Auflaatu AT TMUIMSTINANNUINTAN sausins
Aunulwithadeluasivlumaauisnsmunasnunyuidoulu

UYL

wanANRgIRznfamNinsLaz lomaniisasdtoandalu
aumsiialanAdudasuudatosesindy lasanne lusunislia

WANIUDENNHITUILAZANTIABIANIAAD N

11



e ls b

usavuealag
DUAE

wisnmilidotauiianduusaiuena
Taloulsifuanuadayvas
Wl wazignsiisusiazan
ansaid s luATas
auNAnT T T ua WA WINAN Te

2 NHUsLANBEANWLAZAINETTA

12






UsItiginans
229l WAN

ANSLAUVINDIN AN D AU IVINN

Yadnasnutlasulan

14




1.1 asaunuliln Tuadie

ANSAUNUMNANBNDUsusagnnatiainsdanafin

(= =gy =\

UHAFMARDUIHDNNSIRUA ARG 1l ANSLEUAE

FLRINDUFHILAZITNU

- -

gnnsnlusiasuanusavidanaiiuusingnisal IWidads
Wlowuing1vin (Amber) awnsafeaainaiung lenasann

Q/ Q/ v

AOAUN

15



600 Unaumiamnnna 1

mad uiddlasa nuaeiaun
YINNFNAUNWUINNNWUA NS
MaaTnaLIg lernasannafu
WDUdnT

@.¢61. 1600 3
Aardsalasiadarin
"electricity" :naAABEIAZAUIN

1 "electricus" udain "tnion
"IN UL

AMSSIA 17

Jalauu Aatdss wnngenn
Sanay WANEALAUWKEN
waz hadsnagadussuy

16



Usangnnsal Wiy
Tusssuws6

dsrngmsal lwidn Tu
599NTIANAANE
sULUU ausifins7
LARAINANTACAN
Uszalwitn Tuws 1o
AAILAID0l55AR
AUHIUNUS
FENINDUAIAINN
AT UL

U‘i‘iiﬂfﬂﬂiaﬂ

17




1.2 uamaddnln

Useitisinans WA

IUUANHU 153§ 1ohdu filaan wmaan

LINSIAAU

18



IUUANHUW LLINSIAA N

=\ o’

UAYUSzA LA NNTSLH DI
DINEAUIVINAMTVAADIT Leesasing
MsARAUINBEUAUIMNUNIEIRD

[= U

dnvinun wazldusshungrinuaoiin

19



o)

wuaniy usenaw (Benjamin Franklin) dwindszavg

v A o oY =

AINEFIFAS LLAZHNNISINOIB1INIAUNNTDIFe 1 UuaaI1TTHN 18

wunaeun 17 unsiay 1706 Tuveddu Sgunaasgmesad wag

oo dun 17 wwiesu 1790 ludanaaile

=< & = 1 o A A A A A 9
‘Huﬂum@mmmT@N@N‘Vlt;fﬂclu%’mﬁummnﬂ@mﬁ‘l/mamwfmllﬂ@ﬂuﬂ

1 9J o ' I I d' = 9 1 a
‘HNLL@CL!LGUWﬂ‘]J’JTﬂuﬁgclfi’JNG])”NWTQLW@f’TﬂHTWWH Iﬂﬂll‘l/\lﬁ\“lﬂﬁu

Y

A 1 I~ ng A 1
aoamsngainfhrntulsingmsainieliih aruneaesnseiidoma

U

T lauufalumsdseang * *huaeih** (lightning rod)
S 1

Fuduensaintiedesnuemsannihn Tagldmsii viluieii

9 ' 1A ' QU
vhrasgausslaoans

20



d' v 9 I P\ v A A o
uﬁ)ﬂmﬂm’i%ﬂammﬂmuwim LW\Iﬁﬂﬂﬂ'HfNﬁJNﬁﬁTHﬂTQ?ﬂﬂTﬁTﬁ@ﬁllﬁ%

a\ o oV 1

= = .
ﬂ15ﬂi$ﬂ‘]&l;§@uﬂ nannw Lyu.

1. msanwn Wi

uwlssnaniiddnalumswanuadamoiu i soudannde
Seulszy Wil (positive and negative charges) uazms
tuvestszy vl

2. mylszangndinm:

anlss@ngolnsaiman wu Wudailsulswds (related to
sailing) wazeunsailumsnsaveanigd (Franklin stove) iiold
Tumsihanudeuiinlszans mmuni

3. unumludaau:

< v A J 0y, A ) A v
wannztulnInemanitazinlszaugual unlsenauduily
Y, A A I I 3’, Y, A I~ < 9
UNMIINUTIUed 1IN lumInedsanigomsm laslunilalunas
W lenaisUsemanasnn

'
AAA A 1

A A < A 4
PUUHITHU !,L‘V\lﬁﬂﬂﬁu L‘]JlﬁJqﬂﬂﬁV]iJ@ﬂ‘ﬁWﬁ@]@’NﬂTi’JV JIAETN I ﬂ?ﬁlﬁ@ﬁl

9 oY,

HazIIIUNTSY laandindoraesluaunsuaan 1sadsumsany

' Y o Y < ' 0o
uazmatanlasunnug mlvnduvinluyanadiaglu
A o A
Usgiamaasomanuaz lan.

21



153§a ofidiL

UNUFA U NINIAUNUSAY AR
TWitnuuuiidulanazszuunisuanang

i Baduanisudusasaalwiiu

UNULEDU

22



o

Isya wadu (Thomas Edison) ilninlszans

A v AAaA =

ey uﬂﬁiﬂwnamﬁﬂumwamaﬂuﬁﬁumiﬂizayi
maTuTagnulasuuilaslan

mgﬁmﬁ@’i’u‘ﬁ 11 nuanmius 1847 uaz@d@ediaiie

Q/

Sun 18 aanan 1931 Glumwm&umm padu la
W aase amwﬁmwwmaamq B950R "

1. vaealvihuuviaulea :
wadu lasumsengeniudlssavivaea lnihuuyd

q 9

dula (Incandescent light bulb) faunsels
Aulaese & ldms s i luihusowdlu 1y 18e5

Y

Y o Y Y, '
Gll!f!ﬂ(’ll@\cllelﬂ TﬂfJ!flﬂhlﬂcﬂ1ﬂ1§ﬂﬂaﬂﬂﬁa18wuﬂﬁﬂlﬁ@

Wauviaoa WMnNlseansnmtazaany

I 9
2. szuumsuanag Wi
9
Aa o 9 o 9 o oY, I
L@ﬂﬁu"lﬂ‘wmuﬂﬂﬁmﬁNﬁugmmmmzuumimﬂmﬂ

RN TRR 332819015 1511 il udlu T o e
9
nv ez didseansnmanniuludinueaamnssy

23



3. agalon3Ivey:

= Ay ' <
1 laadwagalomsiten Menlo Park astedlu
vilaluaounusnnimsIvenazwannaelseavyg

~\

| P oy, A A U A o | ci'
081993999 LAgUNWINUUNINGIFNTASLASEIUNAUAT
NIUTINNU

4. qalszavgoun:

o Qv I d'

Laaﬁ’ué’qﬁwmmmiﬂﬁzammmﬂ DU 1Y 1AT04
YUNNTO (PhOnOgraph) LAZNABIN1Y

4 Y, A A W
Mneuas  Hudu  mndaiansinsuinnn 1,000
ST GG R,

9J
ua  1oad l!hlﬂJL‘WENL‘]J‘L!‘L!ﬂ‘]Ji ﬂmmmu LW]ENL?J‘L!

o—

Q/ Qd Q/

A A 9
uﬂﬁiﬂ%ﬂhjﬁﬂﬂﬁu “])’QﬂTiW@JJ‘LH!fV]ﬂIuIaEJGUEN!,GUﬂﬂ

o 9
HUHAT IS VIU@81@ﬂﬂ°ﬁﬂ@@“]§’3@ﬂﬁ$ﬂ13umﬂﬂﬁﬂuclcl«!

Y

aa55un 19 waz 20 wenanil  wAdallunun

o

dragy lumsmyuauuInems lswasanu il

AIANYATININTTUDNAY

24



ilean waan

ANINyNrNamallaziinysziw

Y o/

o—l

Q

(o %]

e uszuulninAssuaasy

v

o

(o %]

WA AR

a o/

LasinadIuANTUAeNUY

25



ilaan maar (N1kola Tesla) dhuindnaenaasuas

P~ o’d'dcﬁ =|

Y, 9 v 9/ QJ
indseavanivodosluaumswanssuy ihnszuaaay

(Alternating Current, AC) gafluszuu i

l¥nueaaunsvaten lanlulagiiv

anaeiud 10 nsngiay 1856 Tumsjihualasun

9y v '
(Suilegludszmalnsede) tav@ediadioun / unsau
194 3 Twiiestingesn ansgemsm

Ld' o ~ 9 e
NAITUNA ﬂgﬂlﬂﬂuiﬂﬂnl NAA hlﬂllﬂ.

1. szuv'lihaszuaeady (AC):

maat lawaszuy IWihnssuaaausesieldaiuisoa i
9) 1 = | A A g |
Tuszazniglna laee19nlsEanTNnuInVY maaixe
=) 9 Jd 1 d' o o ey, 9 dgj R
suasnelnsalaies ATududmsumslFnuszuui 5909
wowes Iinsuaadu

2. Transformers:

maan ldvimswamas o) agus ey i
(Transformers) Fael ¥ e oiunsoan

usaau i laamudeans M lvinsaenie Mihudseansnn
qaUU 6



3. wmaluladl¥ae:
maauaNvay lasazyinauluauma Iu lagnmsaeans 15

o’dll

e agUnsainye Iaunsodedanna Inih Tae T
A091Fee 1FU INGUaMITINGINU 158

' Y, A ’ o w o
4. Lﬂ%@ﬂﬂﬂﬁﬂﬂllﬂ%ﬂTﬁﬂigﬂyg qa1ftue CL!G].

d o)

maainaunsseargous Ndn 1wy malulad
useau Iihge (High-voltage) nazinsesnutia il

1 d'@ = 1 (oY) 9 oy
¥1'INC) GHQ?JNQﬂﬁ%W‘]J@]@ﬂTﬁW@JuTNﬂTiUl‘]/\l%hil!ﬂﬂ‘l’iﬁﬂ

5. Ms5yeIUING.

AA W QU

=~ v Aa
lﬂﬁﬁuﬂuuﬂﬂﬂﬂ(’]ﬂﬂejﬂaTﬂeﬂﬂﬁJ’JﬁﬂﬂﬁulﬂﬂjﬂﬂlﬂﬂTuIaﬂiu

= ey,
01Aa 1mamsaiaamsann el Wihwas s feasn
9 9J
= | 9 Q A I
mavulugall 5900975 IFNUNAINUIINTTTUIIAD YN
Uszansnn

ddQ

A ] A J
Uiﬂ’eﬂ N a L‘]J‘L!uﬂﬂﬁcﬂll@ﬂ‘ﬁ‘l/\laN1ﬂ1u3Qﬂ1§3V]81ﬁ1ﬁ@3

| I~ A o w

wazdmnssy TaeBen'lduduniadninlsefvsndwange
9/

Tudsziamans wasau Infhis 1gnuludegiuiinugiumn
Y 9 0 Y 3 Yo A
MnUazmsaua e i lvniluniantazsuseulu

11 A

e dawnaihnszuaady (Father of

Alternating Current).
27



AN VNN AD
AIAILINTINAU

nwsmmaaqd'\'ﬂuwwq (.71, 1752)

WRANRL  wNsIman  bevin

LIGHTNING ROD
| EXARIMENT

AMsvAasindvnalauiin
Tfinnneayualany ludaes
Tugheangeu 1Wamaalin
AHdudsingnsal

CONDUCTING o
STRING ‘V\l ‘V\l "]

- .

FoWwaldin  TWiknas

Twanuedaninidunag

sndanagua vinldiAnUsze
W Asusassiinaat Wi
s A WA

LAYIALL

28






o-l

2

ANsUsmn1Y
ANUAINN

AMANMSNOANVIIUNSIARL 121 bt
AnALAIULadNN (Lightning Rod) s
unvidlaneifanfauninaimanmsiiie

J9AnA NN LdyIgINANINN

Auaainvineulasmsiin Wihann
Aenasdiudveswasads vin T
a5k esumdsnig AsUsiius
flehusnunginuansngauvod wyanle

NN

30




I ° ° d H ] o
muaeth (Lightning Rod) iiluginssingneenuuuuuiellesnueinisuas
Tassadennanudemeiinanniin Tashauaiumannisi lnihanilen

9 ' Y
asgiuAueslasany Haaullsznouranie unlarzNAnRIgATULUUDS

= Y KX o o Y, A A o) Y I =
91A1TH30 1ATIAT N Fainhandganianuii ihge wu neduasvso

A
NN AN

<V o Y T 9
vianmMImMuvaInuasi:
= 9 v LY 19 A Y ) ! A
1. asgarhr1: Muasiazgaaadd ludmiagIngavo991A1T AL EINITD

=4

agaaie ldgsdnedla

2. msin i wethwasnameniemiuasih Tuihazuns ldauenelane 14
9

ganuau lastiaieau (Grounding Wire) sielumsih ldihasgingu

pg19lanane

9/
3. flosnuanui@dene: msu Iihasgiuauszsisiloanu li1d Inihanie

o Y o Y A = ! Y
nsza1e lUd Iassadworimsuazinlinaanuaenie wu 1wlnl wsems
UANVNUDIIAA

sz layiveamuaati:

Q/

3 9 v AaAa dAa ' ~ Yo <
% - ﬂ1§ﬂ@ﬂﬂuﬂf’3ﬂlla$ﬂﬁv\|8ﬁu: G])"Jflaﬂﬂjqulﬁﬂﬂiuﬂqﬁqﬂﬁuuf]ﬂ!fﬂ‘]_lfﬂf]ﬂ

QU

e sazyi i ausadntlesnsndauannanuderiennain
aszuda 1Wihanie 1a

o - dszansmnlumsilesnu: lumsldanuedranuizay duasih

. a o = 1 Y
ﬁ'13JTiﬂaﬂﬂGWNL?TfJx‘liuﬂﬁLﬂﬂmﬂﬂ”l’iﬂ!‘ﬁ’ﬁ)”ﬁ]ﬁNﬂﬂﬁ%ﬂﬂﬁ@ﬁ?@”lﬂﬁﬁ%@ij

U

1 v 9) 1
@Q@Wﬁﬂhlﬂ@mﬂiﬂﬂ

a J a 3’/ 9 1 9 I Aax ~ Yo Y, ' 1
ﬂTﬁﬂﬁgﬂyﬁlla$@ﬂ@Qﬂ1uﬂ@T\l1&‘]J‘L!f]‘ﬁﬂ”lﬁ‘1/]1ﬂﬁﬂﬂTifJ@iJﬁ‘U@EJNLL‘WiWﬁTfJ(l‘L!ﬂTi

oy} Jd

) ) Y o Y PN A y
‘]Jﬂ‘]JE]\‘lTﬂix‘l’dﬁNfﬂWﬂT\hNW !,Lag‘])”JfJ’iﬂ‘lslWﬂﬂﬁ\l‘ﬂa@ﬂﬂfﬂlf’Nﬂ)”J@]LLﬂ%‘Iﬂ’iWﬂﬁullﬂ

31

1 o | o\ = l
pg1aNUszansnin!



153§ 1o6idu:

HnUssgaiiig SJﬂvl‘I/\h/\h

1093 1879 1882

Ansiins asnlniln Tsqlnilnviansn
Puwndnsinsvied  UNeddulszhiug VA alsalniin
Auldsulu naANRNT [ Pearl Street
PRI ETAR a5 Station uflgosn

32



{il@an waan:
Jaasuzuidlnilnaszuaaay

o’ al

A 1lAan waanduwindingenansungasidoiiinauns

Usehngiugisnensiniin leswmnwizanswenunszuulnin

nszuaadU (AC) s [ruludaasi

maan WsiuNamasiiiontinnasszuuasan gl Wl

Uszansawas Sadunugruvosszuulnihasioln

33



sSNEINHANITLLA:

AC vs DC

szuulnilnnsztansy (DC)

v

Waiuauu: 1s8a whdu

w

o nszualin laluficmiasian

o BHNANRSUS LN
o Tusasiilnidngin

szuulilnnszuaaay (AC)

Watiuauu: ilaan waan
LaL 09 AR

o N5zl WA WA UiAcN
o dalaseaslng
o AN AUUSEAULSIG LG

34



ANSANLLLG
1WA

ANAUTNHATAlETTUTRS

AsAIUAN LA DUy loant

- :
s o
e o - -
- e ™
- : o L -
- - e
% L, B
A

. \%\ »
V
g /

o'/
.
A

3

{
\
sTe
-

g

- o

E |
/, .
7
/

”~






