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INTRODUCTION

This book is designed for military helicopter pilot studénts who have
successfully passed E.S.P. 1 and 2 courses and héve gaiied cnough
knowledge 1o read and understand technical texts rélating to the
aircraft (helicopter) subjects and have average ability fo talk about
these subjects and understand issues about flightadiscussed in the
class.

The aim of this book is to encourage studenls 1o’ get familiar with
electrical systems and fechnical terms relating to them. Af the end
students are acquainted with the kind of €legtrical systeros used in this
field of study.

The book is comprised of eleveni unit$"ef: theory and principles of
basic electricity, static ecle@tricily, magnetism, electromagnetic
sources of electrical encrgy, and soon.

Fach unit is comprised of diseussion questions and comprehension
checks. At the end of tholemm pilot students will be {amiliar with
English electrical terms and also will know and understand all of the
electrical systems rclate@hyto aircraft.



FABEL OF CONTENTS

UNIT I - Theory and principles of Basic Electricity oo |
EATEIIP S DR NIOIEY v s s e v v AR ]
20 The AL e e e SRR . A l
3ons. OSSOSO SRUTSOR . AR 3
4. Conductors and Insularors oo @ e 3
B e e ey W i 4

6. Efedts 0P Edectron FIow, oo IR Qi s 5

UNIT 2 - Static Electricty v nemmbidismdinmmsmrmoasisrcsmones 10

cTapes of CICCHHEY wisran v gaese oW s T e sy s 10

b

- Positive and Negative Charge oo Sl R R S 10

3. Distribution of ¢leetrical charges.. i 12

o

- Electrostatic Fields ... T, R ———— {4
UNIT 3 — MAgnetiSilee e iees e Bneencns cronmssmsssossonrisessanssasssess sennssssssnssnananes 16
1-Terms Related to Magnetisifand Electromagnetism v o
2. Magnelic Chiaractenstuicsd M, 5., N - S - e i7
UNIT 4 — Electromagnelie. .. B it mimmmssissimmisnisiasmee s 29
O L B - I T ey 2 3
UNIT 5 —Sources cIRJeOMRAL EOCrEY i 28

I Sotees 0f ElectrCaTBRBION oo 28

2

cMIAENETISIT Lttt i e e ar e e e e ]

g

CThermal CHEAL) oot b bbb 30

i

S PIessuie s nannenns, i S R R s R s 30
R TR S R A R 3l

FollFTIPTIEN covomnmrum s o s S A S S 32



UNIT 6 - Current EIeCtriCitY voimmi mrasissismssssssssssrssssssesesssesssinnsinssaioss i)
| A ool e CRrentl. .. ool R e 30

cAdvantase ol AT OVEE DIE qonisusese s e s s e s e 3

[0

3, Generation ofAIu,rndtmgM

e

b Alternating Current (Terms and Values) oo @0 36
UNIT 7 - Alreraft Batteries .cocvirimonssssionernsasrsisasincsseonssasions Semsas sesseess 49
1. Elecirical COmpPOnents ........o.eieovnonrcesreseeenscee s e e el siceme e eeeees 40
DAY i1, SOOIV URIIUIRE o, 8, (TR, RS T
4; Becondary S8R cunumpmmnayomsmain Ryl e g st s i 44
UNIT 8 -~ Ratings of Lead Acid Battery... b .48
L VOIS s gl I e oo sissmosssisamssos i
3. Standard Rate-Five-Hour DIischarge (... vovvorn e ienesimsceecieneneee 49
4. High Rate-20 Minute Discharge afigh 5 Minute Discharge (... 49

B T AT TR om0 PSS SV s D
UNIT 9 - Nickel-Cadminnt Batierics ...vvcrmrameserimnrmmmmmmnssicssmussssssisisis 55

1. The advantages and disadvINGDE. ..... .comimiemimmmmsmemsiisemnsssearssaneisveres I
CONSIPUCTION ©vovivvsivvaenfiereeees I et v resensnsrniesenreses se e s smesis o st s e DO
W= ionioc s o VP ORI W= N L DNCRESRE R SIS GRS,
. Thermal tunaway DrobIBINS ......c...oviereinirenniesvninsiose e s seemeiesess 37
. Chemical change®during charge ...t I8
. Chemical ch2RSdgng discharae v it b 99
. Servicing Nigkel-Oadminm Batteries.........coomiaiiinn. 39

BT B T L RSP RS GRS ———

[N S -7 - S N o S s S A

. In flight Nickel-cadmium monioriag SyStems ... ivninnsinnnininnonn 013
UNIT 10 - Electrical Geaerators and Motors .o messsmsssssssines 66
L DU GENERalom it i s snssaminn s s s e s s Y
2, Thearr ol QRCTBtION. ..ot s e VA 00

3. Construction Features of DO GENETAtOrs .o i issevieieinsneess 13



4, Transformoer

B Iy e v R D T S S P R

R Tl L L

75

76

.76

0 1o L £ SRS, S

INIT 11- Control Devices wcemnececmrescees

i

b 19

1, CIrcuit COMITOL deVICES o ooriirs e eeee e eeener e e eeseeeneitnbebaseessesrnmnses et svens

§-2

. Switches

) LA g Lad

ReSOUICes. . ..covvvirieniressarensersave

| Relavé and Soleaoids oo gk~ s ivsinsasss

L RESISLOTS oo iiisiseecieeeeeeveesereneeseseereansnsensnssn A onseeeean sesmssaesaesessssrrbcras e sanes

-----

.82
. PEOTEEINE VEEEE o e e S S e vt I i s s

TCHE BreaKers oo s eareecememiaeeeeeesteeetisessibns fobenes s s cencnneimnrenenssnsas

................................

79
80

83
84

.85



