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Axle, Lazy 

The "non-tractive" axle of a tandem 

assembly of a truck, added only to increase 

load carrying capacity. "Pusher" type has 

lazy axle in front of driving axle. "Puller': or 

"trailing" type, has lazy axle behind driving 

axle. 

 

Axle, Semi-Floating 

Bearings housed in an extension of the differential case, 

support the inner, ends of the half shafts with the outer 

(or wheel) bearings being carried directly on the axle 

shaft. With this type, the axle shafts and wheel bearings 

not only support the total rear weight, but must also 

transmit driving torque to the wheels and resist stresses due to skidding, turning 

corners and tractive forces. 

 

Axle, Tandem 

Tandem axles incorporates two driving (live) 

axles at the rear of the vehicle. This design is 

used to obtain greater traction in addition to 

increasing load carrying capacity. Tandem 

axles are usually spaced approximately 1.0-

2.0m apart. 

 

Axle, Two Speed 

Rarely used in modern trucks except in heavy 

tandem axles for forestry or off road 

applications, two speed axles contain multiple 

gearing that provides a choice of two rear axle 

ratios, remotely controlled from the cab by the 

driver. These axles accordingly double the 

drive ratios available from the gearbox. 
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Brake Booster 

A mechanical means of reducing brake pedal effort to 

provide more powerful brake application. Operated by 

vacuum or air pressure usually acting on a diaphragm 

or piston which is connected to a secondary high 

pressure master cylinder, in series with the pedal 

operated master cylinder, so giving a compounded 

pressure effort. When vacuum operated, usually 

termed a Vacuum Booster or Servo unit. When air 

operated, usually termed Air over Hydraulic. 

 

Cab Chassis 

Consists of a complete truck chassis, 

plus driver's cab, ready to run on the 

road. All that remains is for a body or 

"fifth wheel" (trailer turntable) to be 

fitted, to make the vehicle complete for 

operation. 

 

Camber, Wheel 

The amount, in degrees, that the front wheel inclines 

away from the vertical, as viewed from the front of the 

truck. 

 

Camber, Spring 

The concave or convex shape of spring leaves, which can be formed to give 

positive or negative cambered springs. 

 

Castor 

The amount, in degrees, that the king pin is inclined 

towards the front or rear of the truck as viewed from 

the side of the truck. 
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Compression Ratio 

The volume of the combustion chamber and cylinder when the piston is at the 

bottom of its stroke, divided by the volume of the combustion chamber when the 

piston is at the top of its stroke. Higher compression ratios tend to increase 

engine efficiency, but require higher grade fuels to avoid detonation. 

 

Combustion Chamber (Diesel) 

Located in the cylinder head, the combustion chamber is designed to provide the 

most efficient mixing of compressed air and fuel within in the diesel engine. 

 

Common Rail Diesel Fuel Injection System 

A modern fuel injection system that produces high pressure injection by storing 

the fuel in what is known as a “Common Rail”. The main storage component, of 

the “Common Rail” stores high pressure diesel fuel prior to distribution to the 

various cylinder injectors. Injection timing, volume and pressure is controlled 

electronically by a CPU (Central Processor Unit), delivering instruction to the 

electronically managed diesel pump and electronic injectors located at each 

combustion chamber.  

 

Chassis/Cowl 

A vehicle which consists of a complete truck chassis plus a partial cab which has 

the cab rear panels, seating, door trims, headlining, etc., deleted. Cowls are used 

for special body adaptations which commence at or near the windscreen. 

 

Cylinder Bore 

The diameter of an engine cylinder. 

 

Diesel Engine 

An internal combustion engine which operates on oil fuel and does not rely on 

spark plugs to ignite the fuel, but on heat developed during compression of 

intakes air in the cylinders. Fuel is injected directly into the cylinder, and ignition 

takes place immediately the oil fuel enters the super heated air in the combustion 

chamber. Diesel engines operate at more than twice the compression ratio of 

truck petrol engines to achieve this spontaneous ignition of fuel. 
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Deflection Rate 

This is a term relating to spring flexibility. Normally expressed as the number of 

kilograms required to compress the spring one centimetre. The higher the 

deflection rate the greater the carrying capacity. 

 

Differential 

The set of gears in an axle which permits the wheels of the driving axle to turn at 

different speeds, when turning a corner. 

 

Dimensions 

Refers to the more important truck dimensions concerned with vehicle and/or 

body sizes: 

 

"WB" - Wheelbase - is the distance between the centreline of front and rear axles, 

measured at ground level at tyre contact points. In multiple axle vehicles, 'Mean' 

Wheelbase is the distance from a front axle to a point midway between the rear 

axle group. 

 

"BBC" - Bumper to back of cab – can have an influence on the maximum length 

of body, or body trailer combination that can be hauled. 

 

"CA" - Cab to Axle - distance from the back of cab to centre of rear axle. 

 

"CE" - This is the distance from the back of the cab to the end of the frame. 

Mainly of interest to body builders. 

 

"FOR" - This is the distance from the foremost point of the front bumper to the 

centre line of the front axle. Usually applies to applications involving forward 

control trucks and, in some States, controls the legal length of the body in relation 

to the wheelbase. 

 

"OAL' - Overall length from the front bumper to rear end of the frame of body. 
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Engine Displacement 

The displacement of an engine is the volume through which the head of a piston 

moves multiplied by the number of pistons. Expressed in litres or C.C.'s (cubic 

centimetres). 1000cc = 1 litre. 

 

Engine Governor 

A mechanical device for controlling the maximum speed at which an engine can 

operate. May be operated or controlled mechanically, or by air flow (velocity). 

 

Fifth Wheel 

A turntable coupling device on a prime mover, used to connect a semitrailer. It 

acts as a hinge or swivel point to permit changes in direction of travel between 

prime mover and semi-trailer. (SEE 'KING PIN (b):) 

 

Force Required 

The effort (increasing with speed) required to move a vehicle along a level road. 

Force required is a measure of two components: 

 

a. Air resistance - The "drag" or retarding effect due to the air turbulence and 

friction produced by a vehicle in motion. Because air resistance varies 

theoretically as the square of the speed, it affects the ability of a vehicle to 

reach top speed on level going as well as gradeability at speed. 

 

b. Rolling resistance - a measure of the retarding effect of road surfaces, 

wheel bearing friction and tyre deflection to the forward motion of the 

vehicle. 

 

Frames and Frames Reinforcement 

Frames are constructed from U shaped steel section, with two long members 

running the length of the truck, connected by U shaped cross members, which 

are riveted into place. Rivets are generally used in preference to welding, to 

prevent localised distortion during construction. Rivets are used cold, to ensure 

frame holes are completely filled. Various attachments are riveted to the frame to 

allow fitting of springs, cab, body, and mechanical components. 
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Frame Terms 

Web: The vertical part of the frame. 

Flange: The upper and lower horizontal 

parts of the frame. 

Reinforcement: Metal sections added to 

inside or outside of the frame. 

 

Frame Reinforcement Terms 

L type: Right angle reinforcement attached to inside or outside of 

the lower part of a frame. 

 

Inverted L type:  Similar to the previous 

reinforcement, but attached to the upper frame. 

 

Channel:  Reinforcement that fully 

follows the frame dimension. 

Channel reinforcement is usually attached to the inside of 

the frame. 

 

Fishplate:  Fishplate reinforcement is 

used in conjunction with body mounting, 

where it is necessary to avoid frame 

mounted components. 

 

 

Frame reinforcement can be attached to the full length of the frame, but is usually 

only applied at two areas - cab back, and rear axle. 

 

Joggled frame: Most frames are not parallel 

when viewed from the top. The frame is 

usually wider at the front to provide room for 

engine and gearbox, and allow wider based 

cab support. 
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Section Modulus: a term used to refer to the resistance of a frame to bending. It 

is used to compare frames made of similar materials, but with different 

dimensions. 

 

Yield strength: Most materials will bend under load to a certain point and return 

to their original dimensions. 

 

Yield strength indicates the maximum load that can be applied to a frame before 

it deforms permanently. Yield strength will always be significantly higher than 

allowable payload. 

 

Gear Ratio 

The number of revolutions a driving gear requires to turn a driven gear through 

one complete revolution. The ratio is found by dividing the number of teeth on the 

driven gear by the number of teeth on the driving gear. "Overall" gear ratio is 

equal to the product or compound of all the ratios in the transmission train. For 

example, transmission ratio, times auxiliary transmission ratio, times rear axle 

ratio, equals final drive or 'overall ratio': 

 

Gradeability 

The steepest grade that can be climbed by a truck in any given gear at maximum 

torque and expressed as a percent of grade. A 1% gradient is one that if you 

were to draw a straight line over 100 metres, would rise by one metre over this 

length. A 5% gradient is a rise of 5 metres in 100 metres. Maximum Gradeability 

is achieved in first gear (low ratio in 2 speed axle) and with engine operating at 

maximum torque, i.e. full throttle - best torque R .P M. 

 

Gross Combination Weight/Mass 

G.C.W. or G.C.M. - The total "all-up" weight of a prime mover (tractor) with semi-

trailer and/or trailers, and including payload, fuel etc. 
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Gross Vehicle Weight/Mass 

The accepted trade abbreviation is G V.W. or G.V.M. This is the "all-up" or total 

weight of the vehicle including body, payload, fuel and driver. It is a figure set by 

the manufacturer and is lodged with registration authorities. It governs all 

applications and is stamped on the compliance plate of the vehicle. 

 

The G.V.W/G.V.M figure is controlled by vehicle specifications and individual 

component sizes and ratings. Included in these component factors are frame 

strength, spring and axle capacities and tyre loading capacities (tyre capacity is 

determined by size and ply rating). 

 

Horsepower 

A measure of the amount of work that can be done by an engine in a certain time. 

One horsepower is equal to 33000 ft./lb. of work per minute. The horsepower of 

an engine depends upon the combustion pressures generated (BmeP), torque 

development, and the speed of the engine in terms of number of firing impulses. 

 

Horsepower; Taxable (RAC) 

Is a purely mechanical formula for the convenience (yardstick) of establishing an 

arbitrary engine rating for taxation purposes, and is no longer indicative of actual 

engine developed horsepower. 

 

Formula - RAC Horsepower = Bore2 x No. of Cylinders divided by 2.5. 

 

Hotchkiss Drive 

Typical of the generally used attachment of axle to leaf spring, wherein the driving 

forces (both thrust and torque) are transmitted from the rear axle to the frame 

through the rear springs. The springs 'cushion" these forces providing a smoother 

power application and, to some extent, protecting the transmission components 

from harsh shocks. This system is still used almost universally on trucks. 
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Kerb Weight 

This is the weight of a base chassis (without body, payload or driver) but includes 

coolant, lubricating oil and all items of standard equipment, and usually fuel. This 

is also referred to as 'wet' weight. 

 

Dry weight refers to the weight of a vehicle without any fluids (coolant, lubricants, 

brake fluids and fuel) added. 

 

King Pin 

a. Front axle - pin which connects front axle 

and steering knuckles, and about which the 

knuckles pivot. 

 

b. Semi-trailer - connecting swivel pin which locks into the fifth wheel on the 

prime mover coupling the trailer with the prime mover. (See "FIFTH 

WHEEL!) 

 

King Pin Inclination 

The amount (in degrees) that the top of the king 

pin inclines from the vertical, as viewed from the 

front of truck. 

 

 

Payload 

The weight of the actual load (cargo) carried by a truck, not including the weight 

of the body, chassis or any equipment. 

 

Pintle Hook 

Hook mounted on the rear of a truck or semi-trailer onto which a full trailer can be 

coupled and towed. 

 

Ply Rating 

Or P.R. This is a measure of strength of a tyre, based on the strength of a single 

ply of designated traditional construction. 
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Power Plant 

Unit assembly of engine, clutch and transmission. 

 

Power Take Off (P.T.0.) 

A gear box usually mounted on the side of the transmission or transfer case, 

used to transmit engine power to auxiliary equipment such as hydraulic pumps, 

winches, compressors, etc. 

 

Power Train 

The group of components used to transmit engine power to the wheels, i.e., 

clutch, transmission, universal joints, propeller shafts, differential assembly and 

axle half shafts. 

 

Pyrometer 

An instrument used to measure the temperature of exhaust gases from the 

engine manifold. Its function is to determine how "hard" the engine is working. 

 

Rim Pull 

The force available at the point that the driving tyres of a vehicle contact the road. 

Rim pull (tractive effort) is determined by engine torque, transmission ratio, axle 

ratio, tyre size and frictional losses in the drive train. 

 

Section Modulus 

A measure of the strength of frame side rails determined by the dimensions of the 

chassis sectional area and the profile shape of the side rails. It is assessed from 

a complex engineering formula. 

 

Split Shifting 

The simultaneous changing (in opposite directions) of both axle and transmission 

ratios. Permits half step gear changes which enhances performance by providing 

greater transmission flexibility and minimising R.P M. fluctuations. 
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Spring Capacity 

A frequently used term is "pad capacity': This is the total weight that the spring 

can support in its maximum load position, as measured at the spring mounting 

pad on the axle. 

 

Spring Deflection Rate 

The deflection rate of a spring is the number of pounds required to compress or 

deflect the spring a distance of 1 inch. 

 

Spring Ratings 

a. At ground - the total weight, both sprung and unsprung, which will deflect 

the spring its maximum normal amount. 

 

b. At pad - the amount of sprung (chassis) weight which will deflect the spring 

its planned maximum amount. 

 

Sprung Weight 

The weight of these components above and supported by the spring, such as 

frame, body, payload, etc. 

 

Unsprung Weight 

The weight of components such as tyres, wheels and axles that are not 

supported by the springs - the springs themselves constitute part of this unsprung 

weight. 

 

Stroke 

The distance travelled by a piston in a cylinder. 

 

Tachograph 

An instrument which graphically records engine RPM and other factors over a 

period of time, usually 7 or 14 days. 
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Tachometer 

An instrument which mechanically or electrically indicates engine crankshaft 

revolution speed (RPM.). 

 

Tare Weight 

The registered weight of the fully equipped commercial unit. It is normally derived 

by putting the unit concerned over a weighbridge at time of registration, as it 

forms part of a basis of calculating registration costs. 

 

The Tare Weight subtracted from the G.V.W./G.V.M. will reveal the actual 

payload. 

 

Toe-In 

The amount (in millimetres) that the centre lines of the front wheels are turned in 

at the front when viewed from above. Due to normal steering geometry, toe-out 

influence occurs during turns. 

 

Torque 

Product of a force acting through a distance, i.e., arm, lever, etc. 

 

Engine torque is a twisting effort of the crankshaft, as measured on a dynameter 

and indicated as a force acting one metre from the crankshaft centre. 

 

GROSS = The maximum torque developed by an engine without allowing for the 

power loss absorbed by driving the engine's accessory units such as the fan, 

water pump, power steering pump, generator, and the impedance effort of the 

exhaust system. 

 

NET = The torque available at the flywheel of the engine, after the power required 

by the above engine accessories has been supplied. 

 

DEPRECIATED = The net torque developed by an engine after normal wear 

losses and carbon accumulation in service. It is the torque realistically developed 

over most of the life of the engine. 
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Maximum torque is developed at the best combination of cylinder pressures 

(BmeP) and engine revolutions, i.e., maximum aspiration with wide open throttle 

and at best torque engine R.P.M. 

 

Track 

This is the width between 

the centre of the front and 

rear tyres at the points 

where they contact the rear 

surface. The track of the 

truck has an important 

bearing on the width of the 

body that can be fitted.  

 

All things being equal, the wider the track the wider the load that can be carried 

with stability and safety. It is frequently necessary to calculate the distribution of 

weight, having regard to the body style and payload to be carried, to ensure that 

front and rear axle loadings are not exceeded. 

 

Tractor 

Often used to describe the Vehicle or Prime Mover that is used to haul a Semi 

trailer or B Double. 

 

Trailer 

Trailers come in a variety of configurations for various applications. 
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a. Semi trailer 

Load carrying 

trailer with an 

axle or axles 

at rear, and a 

King Pin at 

front designed to mate with a prime mover (tractor) fifth wheel (turntable). 

This allows a portion of the load weight to be carried by the prime mover. 

 

 

b. Drawbar trailer 

In Australia, a variety of independent load carrying trailers are available for towing 

by rigid vehicles, prime movers, or behind semi trailers. In each case, all load 

weight is imposed on the trailer's own axles. 

 

(i) Pig trailer – Tri-axle, rigid frame, non 

steering. Axles are set close together. 

 

(ii) Dog trailer - Dual axle, rigid frame, 

non steering. Axles are set at each 

end of the trailer. 

 

(iii) Steerable Dog trailer • ('Superdog') - 

Created in Australia for local 

conditions, features a rigid frame 

with dual rear axle and either a 

single or dual front steerable axle. Can be towed by a rigid truck, or 

with a modified drawbar (towing arm) can be mounted on the fifth 

wheel of a prime mover 

 

Transfer Box 

A secondary gearbox driven off the main gearbox and having one output shaft to 

the front drive the front axle and one to the rear to drive the rear axle(s). It often 

has a low range for better off-road power and Gradeability. 
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Transmission Oil Cooler 

A radiator used to cool transmission oil on many heavy duty vehicles. 

 

Tri-Axle Group  

A group of 3 load sharing axles with centres of the front and rear axles not less 

than 2.0 metres apart and not more than 3.2 metres apart. 

 

Turbocharger or Turbo 

 A device in which a turbine wheel driven at 60,000 to 90,000 rpm by the exhaust 

gases drives an impeller to pump air into the cylinders under pressure thus 

increasing engine power and efficiency. 

 

Turnbuckle 

A device used to tension a rod or wire linkage or chains used in securing loads on 

trucks or trailers. Not as common as dogs for securing loads because turnbuckles 

take longer. 

 

Turntable 

A device for coupling a prime mover to a semi-trailer. The three basic types are 

greasy plate, ball race and fixed. The top of the greasy plate and ball race types 

move with the trailer and are located by the kingpin and the trailer block. A fixed 

turntable requires the trailer skid plate to slide around the kingpin while resting on 

top of the turntable. 

 

Turntable Jaws 

The parts of the turntable that lock around the kingpin of the semi-trailer. 

 

Twin-steer Axle Group 

An axle design that incorporates a second steer axle to increase the load carrying 

capacity at the front of the truck. 
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Twist lock  

A device welded to the frame of a rigid truck or a trailer and used to secure a 

freight container to the vehicle. One twist lock is used on each corner of the 

container. 

 

Underbody Hoist 

A hoist used on tip-trucks or tip-trailers with the hydraulic ram mounted below the 

body and between the chassis rails. 

 

Universal Joint and Splines 

Devices fitted to tail and jack shafts to allow for suspension movement, vehicle 

flexing and variations in alignment. 

 

Unladen Mass 

The mass of the motor vehicle without any load, but including all tools, fixed 

components like cranes, tailgate loaders, lubricants and fuel. The unladen mass 

of an articulated vehicle is the unladen mass of the prime mover only. 

 

Vacuum Servo Brake 

A braking system in which the engine vacuum provides power assistance. 

reducing driver effort in applying the brakes. 

 

Waxing 

Wax is part of all diesel fuels but can block filters or even fuel lines in cold 

conditions. Australian refiners have winter blends with low wax levels to minimise 

the problem. 

 

Wet Tank 

The tank which receives air direct from the compressor. Most condensation 

occurs there and the wet tank should be drained as often as possible to protect 

the air system.
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Chapter Twelve - Licence Requirements for 

Trucks and Heavy Vehicles 

 

Australia now has a nationally consistent graduated licensing scheme that applies 

to the driving of trucks and buses in all states and territories. 

 

The following is a summary of information provided by Vic Roads and a complete 

copy is available at www.vicroads.vic.gov.au or contact your relevant state body 

(a list of web sites are available on page 12 of this book). 

 

When do I need a bus and truck licence? 

 

You need a bus and truck licence to drive trucks with a gross vehicle mass 

(GVM) equal to or greater than 4.5 tonnes for trucks, or buses which seat more 

than 12 adults. 

 

To get your bus and truck licence, you must meet the requirements of the 

graduated licensing scheme. 

 

What is the Graduated Licensing Scheme? 

 

The graduated licensing scheme requires you to gain experience driving smaller 

vehicles before you move on to driving larger, more complex vehicles. 

 

The graduation requirements are given in the licence categories diagram 

published in this book. Truck and bus licences are issued in five different 

categories. These represent various industry requirements. 

` 

You can only drive vehicles in the category for which you are licensed, or vehicles 

in lesser categories. For example, when you get your heavy rigid (HR) licence 

you can drive buses and trucks in the light rigid (LR), medium rigid (MR) and 

heavy rigid (HR) categories, but you cannot drive vehicles in the heavy 

combination (HC) and multi-combination (MC) categories. When you get your 

multi-combination licence (MC), you can drive any bus or truck. 
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Are state licences (i.e. Victorian Licence) recognised by other states? 

 

Yes, the categories are national categories. Licences are recognised throughout 

Australia.  However, if you move interstate to live, you will need to obtain a 

licence in that state. 

 

Licence Categories for Bus or Truck Drivers (including graduation eligibility 

criteria) 

 

Are there any special laws that apply to bus and truck licences? 

 

Yes if you are driving any bus or truck over 15 tonnes GVM you must! 

• Always carry your licence 

• Have a zero blood alcohol (.00 BAC) limit. 
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Do I need a log book? 

 

You must keep a log book and record your hours of driving for any trip that goes 

further than 100km from the bus or truck’s home base. You can get a log book 

from any Vic Roads (or equivalent in your state) Customer Service Centre. 

 

Are there restrictions on the types of transmission I can use? 

 

Yes. Your licence shows what kind of vehicle transmission you can use. 

 

If you get your licence in a vehicle fitted with a synchromesh gear box, your 

licence will show code “B”. This means you can only drive a bus or truck with a 

synchromesh or automatic transmission. 

 

If you wish to drive non-synchromesh vehicles (commonly know as crash boxes, 

constant-mesh or “Road Ranger” gears) you will have to be re-tested in a vehicle 

fitted with that type of transmission. 

 

• If you get your automatic bus and truck licence while still on a probationary 

automatic car driver licence, you can only drive automatic vehicles for the 

remaining part of your probation period. The licence will then convert to a 

synchromesh (“B” code) classification. 

• If you get your automatic bus and truck driver licence while on a manual 

car driver licence, the synchromesh (“B” code) classification will apply 

immediately. 

 

Can rigid category licence holders tow trailers? 

 

LR, MR and HR licence holders can tow trailers up to 9 tonnes (GVM). However, 

national load and mass limits apply. For further information contact Vic Roads on 

03 131171 or the road authority in your state or territory. 
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In conclusion:  

 

This publication has been published as an introductory guide to understanding 

and purchasing trucks. 

 

We trust you have enjoyed it and find it helpful when purchasing your new Isuzu 

truck. 

 

We strongly recommend that you spend time with your Isuzu Dealer to discuss 

your requirements thoroughly. This will enable our Dealer to assist you in 

selecting the model best suited to your application. 

 

All material used in producing this guide is believed to be accurate at the time of 

publishing. However, Isuzu Australia Limited takes no responsibility for 

inaccuracies or interpretations. Information is also subject to change without 

notice. 

 

Please Note: This publication is copyright and no part may be reproduced 

without the written permission of the publisher. 

 

 

 

 

 

 

 

 

 

 


