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Unit 1 History and Basic Components of Automotives
( )

More than a century ago, the first workable four stroke internal combustion (IC) engine was in-
vented in Cologne, Germany, by a young merchant’ s assistant named Nikolaus Otto. Subsequently,
Karl Benz, Gottlieb Daimler and Henry Ford produced the world’ s first cars with IC engines. By the
early twentieth century various practical car design were appearing internationally. This was followed by
a great revolution in personal mobility.

Prior to the period in 1886 when Karl Benz patented the first vehicle, most people of the world in-
cluding Europe and Japan were not able to travel more than 35 km from their homes except under du-
ress to enlist in conquering armies or join groups of religious travelers. In 1893, Henry Ford in Dear-
born, Michigan, USA, Placed his first car on the road. In 1901, the Daimler motor company predic-
ted that worldwide car sales would never exceed 1 million because the population at large could not pro-
vide more than a million people capable of learning how to drive their vehicle.' As can be read from
the subsement paragraph, Daimler grossly underestimated. From this historical standpoint, it becomes
interesting to see how the road vehicle has become the great liberator in terms of personal and mass
mobility. Early in the Second World War the world vehicle fleet was less than 50 million units, but by
1987 the total unit has grown to approximately 516 million, of which 395 million were passenger
cars.

A typical passenger car of today contains more than 15 000 separate, individual parts that must
work together. These parts can be grouped into four major categories: engine, body, chassis and elec-

trical equipment. The engine acts as the power unit located normally at the front of the car, followed



immediately by a clutch, gear box, propeller shaft, universal joint, differential, back axle, ect.’ The
internal combustion engine is most common on automobiles. It obtains its power by burning liquid fuel
inside the engine cylinder. There are two types of engine: gasoline (also called a spark-ignition en-
gine) and diesel (also called a compression-ignition engine). Both engines are called heat engines.
The burning fuel generates heat which causes the gas inside the cylinder to increase its pressure and
supply power to rotate a shaft connected to the transmission.

A car body is a sheet metal shell with windows, doors, a hood and a trunk deck built into it. It
provides a protective converting for the engine, passengers and cargo. The body is designed to keep
passengers safe and comfortable. The body styling provides an attractive, colorful, modern appear-
ance. The chassis is an assembly of those systems that are the major operating parts of a car. It in-
cludes the transmission, suspension, steering and brake systems. The transmission system is a speed
and power changing device and conveys the drive to the wheels. Its main components comprise the
transmission case, input shaft, output shaft, countershaft, driving gear, transmission fork, etc. A
common transmission has a gear arrangement of neutral position, reverse gear, first gear, second gear,
third gear, etc. , where the reverse gear permits a car to reverse its direction.

The suspension system is used to absorb the road shocks and reduce the impact and dynamic loads
which are transmitted to the sprung weight. The sprung weight (including body, engine, power train,
etc. ) is suspended by the front and rear springs. The steering system controls the direction of the
car’ s movement. Two types of steering system are commonly used on cars: manual system and power
system. The manual steering system is composed of steering wheel, shaft and column, steering gear
and pitman arm, steering knuckles and ball joint, spindle assembly, etc. The power steering system is
made up of a hydraulic pump, fluid reservoir, hoses, a power steering gear assembly, etc. * There are
several manual steering gears in current use like the rack and pinion type, the worm and tapered pin
steering gear, and the worm and roller steering gear.’ All power steering systems require a power steer-
ing pump attached to the engine. Most late model cars with power steering utilize either a power rack
and pinion system, or an integrated power steering gear system.

The brake system slows down the running car. In general, the front brakes of a car are “disc”
type, wherein friction pads in a brake caliper are forced against machined surfaces of a rotating disc at
each wheel to slow and stop the car. The rear brakes are “drum” type, wherein internal expanding
brake shoe assemblies are forced against the machined surface of a rotating drum at each wheel to slow
and stop the car. The electrical system supplies electricity for the ignition, horn, lights, power seat
and window adjusters, heater and starter. The lights include the headlights, parking lights, direction
signal lights, side marker lights, stoplights, backup lights, tail lights, and the interior lights. The in-
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terior lights cover the instrumental panel lights, various warning, indicator, and courtesy lights. ® The
electricity level is maintained by a charging circuit. This circuit consists of the battery and alternator or
generator. The battery stores electricity. The alternator changes the engine’ s mechanical energy into

electrical energy and recharges the battery.

New Words
merchant n. , ;
mobility n. , ,
duress n. ,
enlist vi. ,
conquer vE. , s , ( )
fleet n. s )
category n.
chassis n. ,
countershaft n. s
universal adj. ,
worm n. ,
horn n.

Phrases and Expressions

internal combustion (IC)

passenger car ,
transmission fork

neutral position

reverse gear

first gear

steering gear

pitman arm

steering knuckle

ball joint ( )
spindle assembly

friction pad ( )



brake caliper

gear arrangement

Notes to the Text

1. In 1901, the Daimler motor company predicted that worldwide car sales would never exceed 1 mil-
lion because the population at large could not provide more than a million people capable of learning
how to drive their vehicle.

1901 , 1 ,
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2. Early in the Second World War the world vehicle fleet was less than 50 million units, but by 1987

the total unit has grown to approximately 516 million, of which 395 million were passenger cars.
, 5 , 1987
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3. The engine acts as the power unit located normally at the front of the car, followed immediately by

a clutch, gear box, propeller shaft, universal joint, differential, back axle, ect.
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4. The manual steering system is composed of steering wheel, shaft and column, steering gear and pit-
man arm, steering knuckles and ball joint, spindle assembly, etc. The power steering system is
made up of a hydraulic pump, fluid reservoir, hoses, a power steering gear assembly, etc.
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5. There are several manual steering gears in current use like the rack and pinion type, the worm and
tapered pin steering gear, and the worm and roller steering gear.
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6. The lights include the headlights, parking lights, direction signal lights, side marker lights, stop-
lights, backup lights, tail lights, and the interior lights. The interior lights cover the instrumental

panel lights, various warning, indicator, and courtesy lights.
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Unit 2 Challenges for Repair Shops from
Car’ s Innovative Features

[ , 5 (Honda) 5

Innovative technical features of the new car models of 2003, including a high-capacity CVT ( con-
tinuously variable transmission) , and a W8 engine, promise fresh challenges for independent repair
shops. ' The Honda Accord is such a best-seller that even if it were the only all-new import nameplate
for 2003 it would be significant. However, there’s a lot more, of course, including the new Mercedes
E-Class and CLK, the Saab 9-3, the Mazda 6 and the Subaru Baja. There’s also a revival of the Nis-
san Z, an Altima-based Nissan Murano SUV, plus three Infiniti rear-drive models. > Under the hood
are the first W-shaped engine, the W8 from VW in the new Passat, and lots of new engineering in the
Jaguar S-Type. Toyota’ s only new 2003 car Corolla came out in February 2002.° In this article, let’ s
take a look and see especially what’ s new with the models for 2003 -nameplate by Honda and VW.

Honda

The 2003 Accord has a look somewhere between the Acura RSX and VW Passat, but under the
hood it’ s pure Honda, with a lot that’ s new for 03 in both the four and V6. The engines were turned
around, so the belt-driven accessories are on the passenger’ s side as shown in Fig. 2-1. Why? Turning
the four (which represents about 70% of Honda’ s sales) puts the exhaust manifold at the rear, short-
ening the exhaust, which results in faster catalytic converter warmup. * This also smoothes out exhaust
flow, which doesn’t hurt performance, either. The ignition distributor and timing marks are gone, re-

placed by a coil-on-plug system. The four now is 2.4 liters, up from 2. 3. That may not sound like



much, but it’ s really a newer engine with chain-driven double-overhead camshafts replacing the timing
belt. Honda introduced this engine last year in the CR-V, which first used the 180° engine reposition-
ing. Power is up from 150 to 160 hp, torque from 152 to 161 ft. -lbs. , and at lower rpm (4 500 vs.
4900).°

Fig.2-1 Honda’ s new 2003 engine is a 2. 4 L four that’ s rotated
180° so the intake is on the front side of the transverse engine and the

accessory belt drive is on the passenger side. The distributor is gone.

The electronic/hydraulic engine mount long used by Honda fours and located at the rear now is on
the front side, apparently in part because of the engine’s 180° rotation. The entire mounting system
however, also was reengineered. As part of Honda’ s across-the-board improvements in emissions con-
trol, however, all four-cylinder engines and the redesigned V6 have the more precise linear air/fuel ra-
tio sensors, not the conventional toggling-voltage type. The V6 still has a timing belt, but the engine
has been extensively reworked in other respects, and produces 240 hp, up 40 from 2002 models. It
has a three-lobe variable-lift setup on the continuously variable intake camshaft.

The new accord is a “CAN ( Controller Area Network)” car as shown in Fig.2-2. In fact, it has
both high-speed and low-speed CANs. The gateway module for both CANs is located in the instrument
panel. According to Honda service training, the early report is that OBD [I diagnostics will continue to
be displayed on generic scan tools.

¢

If you want to take the plunge into gasoline-electric hybrids, the first Honda “mainstream” car is

out-the Civic Hybrid.” The electric powertrain is a modified version of the one in the Honda Insight,
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FAST CAN
Combination Meter Assembly Navi Unit Assembly

TCS Unit FIECU

Power Window Switch Assembly

Combination Switch Assembly
Relay Module Center Module (Auto A/C Only) Multiplex Unit

BASIC CAN

Fig.2-2  Honda’s “fast CAN” network exchanges signals at 500kB/second between the engine/fuel injec-
tion computer( FI ECU) , traction control computer ( TCS ECU) , navigation system and gateway module in
the instrument panel “combination meter.” “Basic CAN” exchanges information at 33. 33kB among body

control modules.

but the engine is a new 85-hp, 1.3L four-cylinder, compared with the 67-hp, 1.0L three-cylinder in
the Insight. Horsepower goes up to 93 on the Civic (73 on the Insight) when the Integrated Motor As-
sist electric drivetrain comes in. Both Honda hybrids offer a choice of five-speed manual or a CVT,
similar to what has been offered on the regular Civic for several years. The Civic Hybrid joins the Toyo-
ta Prius as a “real” car.

Volkswagen

The W-shaped engine in the Passat is a first. VW created it by melding two of the narrow-angle,
single-head V6s it has had for many years, and eliminating one cylinder per bank row.® The narrow-
bank 4.0L (244 cubes) W8 has a cylinder bank angle of 15° in the single head; the angle between
the two heads is 72°. So it almost looks like a conventional V8 except for the fact that there are two

rows of cylinders on each head. Each double-row bank of cylinders has its own exhaust system through



a primary ( close-coupled) catalytic converter, so there are four oxygen sensors.

The 270-hp engine has four valves per cylinder with continuously variable valve control on the in-
take camshaft. The exhaust camshafts are variable, but only between two positions-advance and retard.
That’ s good enough to eliminate the need for an EGR valve. The upcoming W12 will have continuous-
ly variable exhaust camshaft timing. There’ s a lot of new technology in this engine in addition to the
configuration. The cooling system is electronically controlled, as the powertrain computer regulates cur-
rent flow to a heater circuit in the thermostat valve. Actual thermostat operation is conventional, even if
it’ s not based on wax pellet reaction to engine coolant ( see the illustration in Fig.2-3). The computer
heats the stat, based on both coolant temperature sensor signals of actual coolant temperature, and soft-
ware that uses the engine operating conditions to determine what the coolant temperature should pres-

ent. Removing a defective thermostat is tough; it’ s under the intake manifold, which must be re-

moved. ’
Heating Resistor
Fig.2-3  An electronically controlled cooling system thermostat on VW’ s W8
engine is opened and allowed to close by computer,which can operate a thermo-
stat heater.
Nissan/ Infiniti

Nissan and Infiniti are getting wide use of the 3.5 L V6, produced in various stages of tune from
240 to 287 hp. You’ll find it in every transverse front-drive from the Altima to the Maxima to the In-

finiti 135. For 2003, it’ s been reworked for rear-drive, so you’ 1l also see it in the 350Z sports car and
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the new G35 sports sedan and sports coupe.

You may notice a pair of underhood decals on the new rear-drives. The one on the V6 warns
against the common practice of pulling the dipstick while adding engine oil. Reason: The oil dipstick is
in one of the oil drainback channels, very close to the oil fill neck of the No. 2 (driver’s side) cylin-
der head as shown in Fig. 2- 4. If there’ s residual crankcase pressure after engine shutdown, pulling

the stick with the fill cap off could result in oil burping out of the dipstick tube, creating a mess.

Fig.2-4 Notice that the engine oil fill is very close to the
dipstick on this 3.5 L V6 in the Infiniti G35. Near the oil

fill there is a label that warns against pulling out the dipstick

(“oil level gauge” ) while adding oil.

The new Nissan Murano has a number of clever interior features, but the most interesting technical
development is a CVT ( continuously variable transmission) that can transfer the torque of a 240-hp,
246-ft. -lbs. version of the 3.5 V6. The 3.5 V6 is the highest output engine ever to be mated to a

CVT, yet it’s a very conventional looking gearbox of its type. "

New Words
innovative adj. ,
feature n. , ;
model n. ) ,
shop n. s ,

nameplate n. R ( )



.10 -

revival n. , ,

mount n. ,

emission n. s R
mainstream n.

dipstick n. ,

Phrases and Expressions

high-capacity CVT
best-seller ,
exhaust manifold

ignition distributor

timing mark

coil-on-plug system
double-overhead camshaft
Fast CAN

TCS Unit

FI ECU

Combination Meter Assembly
Navi Unit Assembly

Auto A/C

Basic CAN

oil drainback channel

Notes to the Text

1. Innovative technical features of the new car models of 2003, including a high-capacity CVT( contin-
uously variable transmission), and a W8 engine, promise fresh challenges for independent repair
shops.

2003 , w8 , (
) 0
“independent repair shops” ,

o

2. However, there’s a lot more, of course, including the new Mercedes E-Class and CLK, the Saab



