tCUAPTER 210

INDUCTORS ™

{3

AN WNDUCTOR 1% 4IMRLY A COIL OF WIRE.

S0METIMES 1T MPY SURROUND BN [RON CORE,
To INCREPSE MAGNETIC EFFECTS. TG

BLECTRIC SYMBOL 16

(10000 g

wouctor L INDUGTOR L \WITH
IRoN CORE .
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\E b CURRENT FLOWS TUROWGH
AN INDUCTOR, A MAGNETIC

FIELD WILL SURROUND \T,
Ao WE'VE SEEN.

——-ﬁ-\

S

1€ THE CURRENT 15 AIMNGED,
MAGNETIC FIELD LINES VT
ACRO%S TUE TURNS OF Tug
o|L, PRODUCING A

SRRV AN

BRFLCT

By LENT'S LAW, THE INDuCED
EME OPPOSES THE CRANGE THAT
PRODUCED (T {F You TRY T
TURN ON THE CURRENT IN TdE
(olL, THE 4eLE-WpuCe) EMF
RESISTS | hND THe CURREMT CAN
ONLY BUlLD UP 5LOWLY. 1€ You
TRY To TURN \T OFF, THE

GeLk- INDUVD EMF TRIR TO
KEEP TUE CURRENT FLOWING -

\78

TUEZE EMFs CMN BOILD VP T
TUOUSANDS DF VOLTS. FoR
EXANOLE. WHEN You ofeN A

Smitek, Twie EME CpN ShooT
A SPARK TUROUGH Tue MR,
KEEPING TUE CURRENT
FLOW[NG FOR N MOMENT.




TUE EFFECT 16 EXPLOITED
I TUE 1GNTION CIRCUT

OF AN AUTOMOSILE .

TUE “Coll™ MRS TWO WINDINGS,

A PRIMARY WINDING OF, 5pY,

A WUNDRED TURNS OF MEDIUM-5128p
WIRE, AN & SECONDRRY WINDING
OF TUOUSPADS OF TURNS 0F FINE
WIRE- . TUE PRIMARY 15 2
CNERGIZED TUROUGH THE “POINTS™ BY TRE 12-VOLT BATTERY.
WUEK TUE POWTS OPEN, SWITCUING OFF THE CORRENT N
THE PRIMARY, THE COLLAPSIG MAGNETIC FIELD Wpuces
(URRENT TN THE SECONDARY. THE MMy TURMS AMRLIRY THE
INDUCR) EMF, AN> GENERKTE A MONENTARY PULSE OF NEMRLY

Y0 O AVOLTSIH

T 15 DIRECTED BY The
DISTRBUTOR TO THE

5PARK PLUGAS, PRoDOUNG A
4PARK WHICH 16NTES THE
GhsOLINE - N Tuks Whe, k
12 VoLt BRTTERY 14 AMRURED
TO A WIGK-VOLTAGE SPARK.

\

¥ MopERN 1GNITION YSTEMS USE t-l.ec"'momc SWIVTCHES ,
\7
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-~ gUT NOT

~ _ (superTRAME? %))2%
o i “ L~
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AR

¢o FAR WEVE BEEN LookiNG ONLY at DC — DIRECT
[ORRENT: A FLOW OF CHARGE [N ONE DIRLCTION DOWN

A WIRE.

e
Q—r Q™ Q—> Q=—> =¥

W
gut we usvLy use AC — AUTERNATING CURRENT, IN
WHICH TUE FLOW 15 CONSTANTLY CUPNGING DIRECTION.

IN YOUR HOUSE C WIRING, WHICH |6 AC, 1T REVERSEZ
DIRECTION 120 TIMES EVERY SECOND!

—




(CAN GENERATE AN ALTERNATING

CURRENT BY APINNING THIS

EGLREATER-LIKE [NDUCTOR IN A
PERMANENT MAGNETIC FIELD. IT

DEVELOPS A CORRENT AS [T (uTS
t\CNRo% Tue MAGNETIC FIELD
INES.

]

e
THE CURGENT ALTERNATES ) [ .AWD THEN TiE OTHER, )

BECAUSE THE LOOP CUTS Th ALE TV ;
FIELD LINES FIRST ONE v}A‘JE... it R EATER

THE AC THUS
GENERNTED
CAN BE TAKEY
OFF BY

5LIP RING
"BRUGUES "
TH(5 15 WOW
MOST oF
OUR

ELECTRIC

MAN- J0v
; .0 ARE




([ (MPACYTORS AND INDUCTORS A
WANDLE AC AND DC

DIFFERENTLY. THE INDUCED EMF
IN AN INDUCTOR OPPO%ES
OIANGES IN CURRENT FLOWING
IN IT. SINCE AC 15 ALWAYS
CHANGING, THE INDUCTOR
RES15TS THE FLOW OF AC.

SToP! ON THE OTHER HAND,
DC Fﬁws RIGHT

k THROUGH AN INDUCTOR-
_

DC, OF COURGE, WON'T FLOW TUROUGH A CAPACITOR— THERE
15 NO CONNECTION BETWEEN THE ¢ANPACITOR PLATES. BUT

AC CAN "GET THROUGW A CAPACITOR! &, (o)

IT WORKS LIKE THI6: CUARGE MoVES BACK AYD FoRrTU IN THE
QRCUIT, ALTERNATELY CPARGING A PLATE, DY LUARGING (T, AND
RECWARGING 1T TUE OPPOSITE WRY. THE CURRENT APPEARS To

(Ro% TUE GIP-

e .
++1 = et 1( -— _:Wl{'\--{-

+ 1 ]l= + -—> —| [ t+
*pUE- - Y




AN INPUCTOR'S
RES16TANCE TO
AC GWWES tT A
KIND OF INERTIA.
IN FACT, AN
INDUCTOR 15 AN
ELECTRICAL
ANALOG OF A
MRASG,

(¢ M INDUCTOR 15 MAGHLIKE, A CAPAOTOR 1 SPRINGY. )
WHEN You TRY To PUMP CHARGE To AN ALREADY CHARGED
PLATE, IT PUAHI BAZK —LIKE A 4PRING.

+ )
+ + - - CAPACITOR
+ + _ —_ REPELS MODED
o = CHARGE

5 4PRING REFELS
MWWEZZ ADDE> PREBSURE

CONNECT AN -
INDUCTOR AND A l
CMAUTOR [N AN C

AC GRLT, pb @

You WAVE THE L
ELECTRICAL GQUIVALENT
OF—A mpss

ON A 5PR\NG ¢ S
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LIKE A SPRING AND MpSS, THERL
LC CRCITS TEND T0 VIBRATE
AT N PREFERRED (“RESDNANT") PREQUENCY.

——W Time

SPRIND B4 EHiRICY
) I— Aﬂﬁvﬁvﬂvﬂ»m
SHRING 2, HiLk FREQUENY

(éucu k CRCOCT CAN

Bc Wtp (MM An ENERGY
LoURE) To GENERNTE A
SPECFIC FREGQUENCY OR
To TUNE One N M
N YouR RMDIO.

WELLo, AN WELCOME
To ANOTHER BORING

LROGRAM FROM

MN 0@solETE |
MEDVvM...




RECALL TRE TWO INDUCTION €0iL$
@ FROM THE FARMDNY EYPERIMENT

(OR FROM YOUR (PR STARTER).

CURRENT WAS INDUCED IN ColL 42

ONLY WHEN TUE CURRENT To

o ¥ WS TURNED On OR OFF -

ONLy CUBNGING CURRENT CAN

¥t |NDUCE CURRENT.

| 6T \T: AC
AWAYS INDUCES
CURRENT. S0 (KAT?

= BUT C
(- ST
5 ALWAYS
CRANGING.

THE BRST PART 15 Tm;, THE VOLTAGE
NDUCED NOLTAGE |
R
THE MORE TURNS IN Coll %2,
Mo CopppReD To COIL 1, Tpe
HGHER THE VOLTAGE INDUCED
VOLTAGE

IN olL#¥2¢
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P \T 15 NOT HARD TO SEE WH3" W
\f ' THE SECONDARY, THE MORE WIRE 15
CUT BY THE QUANGING MASNETIC
FIELD LINES, THE MORE EMF ©

I GENERATED - 1€

.\
|\ :
LV~ N, = NUMBER OF TURNS 1N PRINARY
3
TN, 0P VOLTRGE N, = NUMBER. oF TURNS I SECONDRRY
N THEN

25
: V.-V

{TEPPING DOWN VoLTACE

TUE RESULTING DEVICE, FOR STEPPING
VoLTAGe UP OR DOWN, 15 CALLED A

DANSEORMER

WITH THE SYMBOL

Looks LIKE
=lg o Grom
NOWHERE
AND T _WORKS ORVY =
For AC. .

q TRMNSFORMER “TRANSFORMS* NOLTAGES

P OR JOWN — BND NO, You CANT W
6T SOMETHING FOR NOTHING: THE

OWER OUTPUT OF THE SECONDRRY -,v SAVAY K
CoIL (AN NoT EXCEED THRE POWER U L |y

INPUT OF THE PRMARY - W OTHER
WORDS, Mo Yo TP UP THE VOLTAGE

You MUST 5TEP DOWN THE CONSERVATION
kC\)RRENT. a;em;gw a2

\gé



THI, TUEN, 15 THE
GREAT ADVANTAGE OF
ALTERNATING CURRENT
[T5 VOLTAGE CAN BE
EASILY STEPPED UP
OR POWN.

THIS 16 ESPEAALLY IMPORTANT BETWEEN POWER GENERATING
STATIONS AND THE CUSTOMERS THEY 4ERVE:

THE TRANSMISION WIRES HAVE A RESISTANCE ¥, 50 THERE 15 A
YOLTAGE DRoP V=i AND POWER LO% P= iV = i2r AloNs Tee

LINE. AT HIGH CURRENT {, ENORMOUS AMOUNT:
WASTED ) 5 OF POWER pRE

THAT'S BY STEPPING UP To VER
TIZANGFO%E\%S HIGH VOLTAGE (MmoRe -‘r’m
CoMe (N 100,000 VoLTS!) AT THE
SOURCE, CURRENT 15
REDUCED IN THE WIRES, AND
THE POWER L0z 1S MiNiMZgp .
THEN, KT THE YSER'S END,
VOLTAGE 15 STERRE] DOWN
TO A RELATNELY 4hve
220 OR O VoLTs.

VOLTAGE

Low CURRENT, HIGH VOLTAGE
187



OUR HUGE ELECTRIC
POWER 4Y5TEM 15

ALL DUE TO THE
HUMBLE TRANSFORMER .

GuT WATCH FoR
TECHNOLOG(CAL
PROGRESS !

4100... WAT... |
ONLY WANT To
KiLL Yol...

WiTH THE INVENTION OF HIGH- TEMPERATURL

SUPERCONDUCTORS

AND HIGH-TECH DEVICES FOR TRANSFORMING

DC VoLTAGES, WE MAY SEE S0ME
D¢ POWER LING IN CoMe DECADES-




