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AUTOMOTIVE ELECTRICITY

Automotive Electricity

Electricity is put to work in many ways on

today’s Toyotas. A knowledge of

component operation and wiring diagrams

is needed for diagnosis and testing.
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AUTOMOTIVE ELECTRICITY

ELECTRICAL COMPONENTS
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AUTOMOTIVE ELECTRICITY

AUTOMOTIVE CIRCUITS
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AUTOMOTIVE ELECTRICITY

ELECTRICAL SYMBOLS
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AUTOMOTIVE ELECTRICITY

ELECTRICAL SYMBOLS
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AUTOMOTIVE ELECTRICITY

WIRING DIAGRAMS

WIRE ROUTING DIAGRAM POWER SOURCE DIAGRAM

1-2 (9 PONER SGURCE
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AUTOMOTIVE ELECTRICITY

POWER SOURCES

12-VOLT BATTERY 40-80 AMP ALTERNATOR
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AUTOMOTIVE ELECTRICITY

TYPICAL ELECTRICAL LOADS

HORN

LIGHTER
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AUTOMOTIVE ELECTRICITY

FIXED - VALUE RESISTORS

BANDS: 1 2 3 TOLERANCE

%:
1/4-WATT

— g HR—

1/2-WATT

BAND 1 BAND 2 BAND 3 I
1ST DIGIT 2ND DIGIT NUMBER OF ZEROS)
COLOR DIGIT}.COLOR  DIGIT]] COLOR  ZEROS
BLACK 0 BLACK (1] BLACK 0
BROWN 1 BROWN 1 BROWN 1
RED 2 RED 2 RED 2
ORANGE 3 ORANGE 3 ORANGE 3
YELLOW 4 YELLOW 4 YELLOW 4
GREEN 5 GREEN 5 GREEN 5
BLUE 6 BLUE 6 BLUE 6
VIOLET 7 VIOLET 7 VIOLET 1
GRAY 8 GRAY 8 GRAY 8
WHITE 9 WHITE 9 WHITE 9
RESISTANCE
TOLERANGE
COLOR TOLERANCE
NONE +20%
SILVER +10%
GOLD + 5%
RED + 2%
BROWN + 1%
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AUTOMOTIVE ELECTRICITY

WIRE - WOUND RESISTORS
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AUTOMOTIVE ELECTRICITY

STEPPED RESISTORS
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AUTOMOTIVE ELECTRICITY

RHEOSTAT - VARIABLE RESISTOR
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AUTOMOTIVE ELECTRICITY

POTENTIOMETER- VARIABLE RESISTOR

FUEL PUMP SWITCH
POTENTIOMETER

I L= d
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AUTOMOTIVE ELECTRICITY

NTC AND PTC THERMISTORS

NTC THERMISTOR

PTC THERMISTOR
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AUTOMOTIVE ELECTRICITY

SWITCHES

SPST SWITCH
(SINGLE POLE SINGLE THROW)

MULTIPLE POLE

MULTIPLE THROW SWITCH

TEMPERATURE SENSITIVE =
TIME DELAY SWITCH
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MOMENTARY CONTACT SWITCH
(NORMALLY OPEN)
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COOLANT
TEMPERATURE
SWITCH
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AUTOMOTIVE ELECTRICITY

RELAYS AND SOLENOIDS

RELAYS

Construction
POWER CIRCUIT
FROM / — TO LOAD
POWER ARMATURE \

SOURCE

CONTROL ™
CIRCUIT

— \
hd ELECTROMAGNETIC
COIL

Operation
POWER CIRCUIT

FROM TO LOAD
'WER

£§LRCE ///ARMATURE\\\

CONTROLZ

CIRCUIT
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Principle

MOVEABLE
IRON CORE

“Pulling” Type

e )

SOFT IRONJEST—

PERMANENT

@

FIELDS IN OPPOSITION
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AUTOMOTIVE ELECTRICITY

CAPACITORS

—Z0-

METAL PLATE A Y
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AUTOMOTIVE ELECTRICITY

CAPACITOR TYPES

PAPER AND FOIL

@ TERMINAL

< —
METAL OXIDE | [ /Q’°
SURFACE —' —

PAPER &
ALUMINUM | [ ELECTROLYTE

FILM ELECTROLYTIC
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AUTOMOTIVE ELECTRICITY

CAPACITOR SYMBOLS

| —

CAPACITOR

+

OR

ELECTROLYTIC CAPACITOR
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AUTOMOTIVE ELECTRICITY

SEMICONDUCTORS - DIODES

ORDINARY DIODE

ANODE = ' I— CATHODE

LIGHT-EMITTING DIODE

/2
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COLOR LINE
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AUTOMOTIVE ELECTRICITY

SEMICONDUCTORS - TRANSISTORS

TRANSISTOR MICROPROCESSOR

COLLECTOR INDICATION MARK CHIP CONTAINING
INTEGRATED CIRCUITS

2s8 ¢
7 24

E

BASE

EMITTER CURRENT EMITTER CURRENT
NPN TYPE PNP TYPE
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AUTOMOTIVE ELECTRICITY

PROTECTION DEVICES
Fuses

FUSE AND CIRCUIT BREAKER CHECKING AND REPLACING FUSES
LOCATIONS DRIVER’S SIDE KICK PANEL

INA

GOOD BLOWN

DIESEL-POWERED VEHICLES
ENGINE COMPARTMENT —
(FUSES)
. c T
PASSENGER'S SIDE KICK PANEL
(FUSE AND CIRCUIT BREAKER) E

‘ <% PASSENGER'’S SIDE KICK PANEL
Sy
=7 =9

GASOLINE POWERED VEHICLES
ENGINE COMPARTMENT
(FUSES)

PULL-OUT TOOL
ENGINE COMPARTMENT

i
SPARE FUSES | ||
DRIVER'S SIDE KICK PANEL (7.5 A AND 15 A)
(FUSES AND CIRCUIT BREAKERS)
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AUTOMOTIVE ELECTRICITY

PROTECTION DEVICES
Fusible Links and Circuit Breakers

CHECKING THE FUSIBLE LINKS

GASOLINE-POWERED
VEHICLES

MELTED

GOOD

DIESEL-POWERED
VEHICLES

u
7,
a

GOOD

CHECKING CIRCUIT BREAKERS

LOW-EXPANSION METAL BIMETAL

1
HIGH-EXPANSION
METAL

CONYACTS

¥

= TERMINALS

CURRENT FLOW

AUTOMATICALLY RESET
TYPE

MANUALLY RESET
TYPE

Resetting manually-reset type
circuit breakers

(a) Insert a pin into the reset hole and push it.

(b} Using an ohmmeter, check that there is continuity
between both terminals of the circuit breaker.

If there is no continuity, replace the circuit breaker.
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