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INTRODUCTION 
There’s an old saying: “Choose the 

right tool for the job.” Machines are 

tools, so if you want to lift a load, 

push something out of the way, 

or dig a tunnel, you'll need a 

machine to do it. You’ll also 

need to know how it works— 

so read on to find out all = 

about mighty machines. 

This long- iD 

armed load-lifter picks 

up and swings the heaviest 

Here’s a machine you 

won’t see too often— 
but you’ll know where BULLDOZER 

When this mighty it’s been from the 
machine is on the : 7]: yas . | ain-sized holes it _ 
move, nothing can A: ie 1! Be | bi rocks 
stop it as it pushes 
everything out 

of its way. 

es 

E ENGIN 
Even if you don’t see this machine 

| you ll probably hear 
it as it rushes 

to a fire with its sirens blaring,
 

warning people to 
keep out of its way- 



DIGGER DUMP TRUCK 
The digger is two tools in The world’s biggest wheelbarrow 
one—a digging tool in back carries tons of soil and rock on 

and a loading tool in front. its back. 

= =) COMBINE 
: ARVESTER 

From cutting the 

crop to drying 
the grain this 

oe machine 

GARBAGE TRUCK makes short 
Joe A machine with a work of a 

> mission: to boldly wheat field. 
go in search 

a, of garbage 
V\ and eat it. 

eet gate 

SUBMARINE 
The oceans’ depths are 
this machine’s home, 
where it can stay for 
months at a time. 

HELICOPTER 
_ Imagine the power this machine 

needs to lift off straight into the 

air, and then fly as easily as if it 

_—_s were a bird or an insect. 

a 
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Machines that dig are called 

excavators or diggers. here are 

many different kinds of excavators 

and they can do various jobs— 

dig trenches or pits, clear out 

ditches, and move earth or trees. loader bucket 

The digger’s buckets, shovels, and Some diggers crawl slowly along 
h 4 4 f on metal tracks. They do extra- 

otner attachments are made o heavy work, and have the power 

strong metal so that they can dig of as many as 400 horses. 

through even the hardest ground. 

Hydraulic 

loader arms 

Different shovels can be 

attached to the digger’s 

arms. One type of shovel 

opens up like a giant mouth 

to grab and lift tree trunks. 

Front loader shovel 

This digger is so strong that it 

can carry up to 8,543 pounds in 
its shovel—that’s about the same 

as 120 ten-year-old children! 

10 



The backhoe arm can dig a 

hole up to 20 feet deep. When 

it’s not being used as a digger, 

a rock-breaker hammer drill 

can be fitted to the long arm. 
Long-reach 

Headlights 
backhoe arm 

The driver’s 

seat spins 

around to face 

whichever way 

the digger 

is working. 

Mudguard 

Le 
te dif ae rm @ 9 

Strong bucket with 
tough teeth for biting 

Support foot 
ee into the ground 

If the digger is working on 

a road, rubber pads can be 

fixed to its two support feet 

to stop them from damaging 

the road surface. 

Deep-tread rubber tires 

for extra gripping power 

Loader arm 
BACKHOE LOADER pete 

This digger works in both attachment 

directions. The bucket at the 

back digs up the ground, 

then the shovel at the 

front takes over and | 

scoops up the soil, 

and carries it away. 

Backhoe arm 

with bucket 

attachment 



What do a wheelbarrow and a dump 

truck have in common? ‘The answer 

is they are both load-lifters that make 

use of a lever, which is a type of simple 

machine. Levers are used to lift 

incredible weights, which is why dump 

trucks are as big as they are. They 

work just like gigantic wheelbarrows, 

carting loads all over the place, then 

dumping them where they’re needed. 

UD 

OFF-HIGHWAY TRUCK 

This huge truck is built for 

rough work on building 

sites and quarries where it 

moves loads weighing up to 

52 tons. While the truck 

strains under the effort, the 

driver sits in cool comfort 

in the air-conditioned cab. 

The dump truck is loaded 

by a loader machine. 

It can be filled up Z 

with as few as three \ : 
huge shovels 

of stones 

and soil. 

Truck body 

and heavy load 

It takes just 11 seconds to tip up 

the fully-loaded truck body. The 
empty body is carefully let back 

down in 14 seconds. 



A LEVER AT WORK 

Load ae 

A lever is used 

to lift a load. It 

turns on a fixed 

point called 

the fulcrum. 

The shape of the truck 

body makes it easier for 

loads to be dumped 

quickly onto the ground. 

A wheelbarrow 

is a lever. Since 

the load is near 

the fulcrum, it 

can be lifted with 

a little effort. 

A dump truck is a 

lever too. It’s like 

a big wheelbarrow, 

and lifts a much 

heavier load. 

Extra-loud air horn 
KV 

7 cate The truck’s monster engine 

7] has about the same power 

° as 700 horses. And with 

seven gears, it can go along 

at up to 40 miles an hour, 

which is fast for something 

so big and heavy. 

Deep-tread rubber tires 

for extra gripping power 

CON. | J «@  —— | ( Everything about 

: Se 7 , this truck is big, 

from its six huge 

tires to its bright 

headlights, all 

: aii -. controlled by just 

= Cees? one skilled driver. 
13 
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If there’s a mountain of earth to move, Ballofdung =§ 7 
(the dung beetle’s 

then a bulldozer has the muscles to food supply) 

push it away. This heavyweight machine 

works on the roughest ground, clearing it 

ready for building work to start. Its two 

tracks creep slowly along like caterpillars, 

climbing easily over stones and even The dung beetle is nature’s 

moving across boggy ground. If it had bulldozer, able to push 
: : many times its own 

wheels, it would get flat tires or get stuck joay weight. 
in the mud. But this is one machine that 

doesn’t get stopped in its tracks! 
The cutting edge of 

the blade is made 
from extra-tough 

steel for a long 

working life MIGHTY BULLDOZER 

This strong machine can 

push with the power of 600 

horses, moving at about 

four miles per hour—an 

average walking speed. 

A bulldozer can also break 

up hard ground by using 

a ripper. 

Exhaust 

Blade can be 

tilted for the best 

pushing angle 



The bulldozer has fingertip controls. 

__.\ This means the driver can operate the 

I> machine with little effort—and listen 
to the onboard radio at the same time! 

Warning horn 

Fingertip oo 

controls 

Rearview 
mirror 

Tracks spread the weight 

_ of the bulldozer over a 

wide area. They can go 

> jp. Over wet or stony ground 

s\- mere easily than a 
YAMA » 

: eo «- machine with wheels. 
“has =e eee 

< 

Hy]? With wide , if 
‘\ “4 cs 

Ly tracks that make 

_~#-' grip and does not 

slide around. 

About thirteen feet 

of track are on the 

‘ground at all times 

Sea 

@ Wheel that 

turns the 

track around 

s wheels inside the 

tracks turn, the 

tracks move 

é around, and 

l) || .va) BxAp.the ground 
Mf le Vy as the machine N 1S 

/ fff. ~ travels forward. 

by S986 Nid. 

| _-“™ The bulldozer’s blade 

ae is wider than the bulldozer 

itself. As it pushes forward 

it clears a path for the 

machine to move along. Ben eed oe 
15 



; ews ss > ey S ae = Sar ee —— = : — =— oO 

| SS oO © a S ©) S S Cc 

~ @& 

Think of how a power drill works, drilling igo Bee are 
| . carried quickly away 

a hole through something hard. Now on deguvetomeele 

imagine a drilling machine so big and _ This is a moving strip 

strong that it can eat its way through Ot Cr Cure 
; ; The conveyor can be 

rock, clay, and earth, burrowing like a several miles jeden 

mole under rivers and seas. The tunnel 

it makes becomes the route for 

a road or railway. 

Cutting head spinning 

three times a minute 

The machine 

can bite through 

six and a half feet 

of rock an hour. 



-- The earthworm and the mole are 
Yj! 3 > 

nature’s tunnel diggers. A worm 

eats the soil in front of it. 

A mole digs it away with 

“wz its strong paws. 

Conveyor belt to 
remove cut rock 

Operator in 
the control cabin 

is inched forward 
by pressure from 

the back. Strong 

«\* rams push it into 

Tunnel lining 

made of 

concrete 
segments 

Hydraulic 

push moves 
the machine 

xf 

Rail wagon 

The cut rock falls off the 

end of the conveyor belt 

and into a wagon which 

carries it out of the tunnel. 

KEEPING THE MACHINE ON COURSE 

The machine operator 

sits behind the cutting 

head. He is in charge 

a of the laser beam that 

peas keeps the machine on 

the right course. He 

watches the machine’s 

progress on closed- 

circuit television. 

17 



Water Hopper 

Whatever the garbage is, there’s a ies OK rare 

machine that will love to swallow ; = | 

it or suck it up. Garbage trucks are 

the big biters and super sweepers 

of the machine world. No job is 

too messy for them—nor too Water spray Sweeping brush 

small. Streetsweepers patrol the A streetsweeper works by 
pavements sucking up litter, spraying water onto the street in 

eal 4 b k front of a brush. The brush spins 
while on the streets garbage trucks sind sweeps the sfrect team 

swallow up garbage from whole pipe inside it sucks up the dirt. 
neighborhoods—and still have re 

warning 
beacon room for more! 

TRASH MASHER 

Compactor 
Hopper 

(container) 
Lifting 

Tailgate 

A garbage truck works by 

picking up a garbage bin with 

its lifting arms. The tailgate 

rises up and the bin is 

emptied into the compactor 

unit. This compacts (presses) 

the garbage into the hopper. 



LOOPING THE LOOP Person drinking g 
Aluminum and steelcans  & 

are collected with and 

kept separate from the 

trash. At the dump they 

are sent off to be melted 

down and made into new 

cans. It takes about ninety 

days for a can to travel 

around the “recycling 

loop,” as it is called. 

; Garbage 
bin, 

Recycling 

factory 

Hopper to hold 
the garbage 

aOR 

A siren at the back of the 

vehicle makes a beeping 

noise. This warns people 

to keep clear while the 

machine is working. 

The compactor works 

like a gigantic squeezer, 

packing the garbage as 

tightly as it can into the 

hopper. This takes about 

30 seconds, then the 

lifting arms start 

emptying more 

trash inside. 

Compactor 

unit 

Deep-tread rubber tires Hazard 

for extra gripping power warning 
markings 



NTO RENUOURYPH OUHIEY 

FALL ABOUT COMBINE NAR ESTERS y 
| | ih tt | if 1 | al a LI Lith 

BE a seat aa IS 

eerbine Haeesteie are Scr 

machines rolled into one, which 

is why they’re called “combines.” 

They cut the crop, gather it up, Be taesevcnrcay 

Grain spout 

Machine that 

9 sucks grain from 

‘ae’ it through the ! 

grain spout Ye I / separate the grain from the stalks, ae 

blow the husks away, and then spit 

the millions of grains into trailers... 

No wonder some combines havesS : 

Most of the time they 

cut wheat, but with 

the right cutters, they | 

can harvest fields of " 

corn and sunflowers too..’, ’ 

CHAMPION CHOMPER 

The biggest combine harvesters in the world 

are in the U.S. They mow their way through 

fields of wheat, 

cutting strips 

30 feet wide— 

that’s about the 

same as three cars 

head to tail! 

a 6 & p 4 

Grain fatls | 
into trailers , 

When the *”. *, , ee 

graintankis »"* , :°5 ; : 

full, the harvester enipiics 

it into trailers that pull up 

beside it. They take the 

grain away to mills where 

it is made into flour. 



Harvesters use 

their bright cab 

lights to work 

at night. 

Harvesting @ 

goes on 

nonstop. 

ry f 

After the grain has 

been separated from 

the stalks it falls 

into the harvester’s 

grain tank. 

Q q 
Ap Row of paddles'on" ha 

« a rotating reel 

HUNGRY HARVESTER 

When the hungry harvester 

is full, its warning beacon 

flashes, calling a tractor 

over to collect the grain. It 

takes less than two minutes 

to empty a full tank of grain. 

Rearview 

mirror 

Flashing 

warning 

beacon 

Grains are 

knocked 

off stalks 

Cut stalks move 

Field of wheat 

As the paddles turn 

they press the stalks 

against the cutting bar, 

where scissor-like blades 

cut off the stalks of wheat. 

Close-up of cutting 
bar blades 

21 



A fire needs oxygen, fuel, 

and heat to Keep on 

burning. When the 

water is pumped on 

to a fire, the water 

takes the heat 

away, and the 

fire goes out. 

Fire engines are water pumps on 

wheels. At a fire they suck water 

from a town’s water supply, or 

from lakes and rivers. ‘The water 

is pumped through hoses and 

squirted onto the fire. It’s a 

busy life for firefighters too, and 

in between fires they catch up on 

their rest at the fire station. 

Fiberglass 

Visor 2) aS helmet 

Face 

mask 

Light- 
reflecting 

FIREFIGHTER 

The bright strips 

reflect light so he 

or she can be A fire hydrant is joined oo 
seen by others. to a town’s water supply. Hoses are kept coil 
The tank is full It works like a faucet. up like snakes in the _ 
of air to breathe. When it’s turned on a fire equipment locker. 

engine sucks water from it. Each one is 82 feet long. 



High pressure 

water nozzle 

squirts a stream 

of water onto 

the fire 

Extending 
rescue 
ladder 

= he ladder can 

reach out to about 

98 feet above the ground. 

I } When a fire engine 

- rushes to a fire, its lights flash 

and its sirens make a loud noise ’ 
e ~ ? 

to warn other drivers to move ~ 6 

out of the way. Nieto - 
Emergency 

@ lights 

Sz and sirens 

Headlights 
flash on and off 

Rescue ladder Fee 7 perereeneee-oel 
=. 
. 
ay CLERC Yh 5 ) Turntable 

.@ Emergency 

A lights 

Siren 

Equipment 

locker 

BIG PUMP : 

A fire engine holds enough 

water to put out small fires. 

Hoses are attached at the 

back and water is pumped 

through them. If more is 

needed, the hoses SS 
are fixed to \\, : 

Rearview 

mirror 

Firefighters keep their 

uniforms in the fire 

engine. That way 

everything will be ready 

for them when they rush 

to put out a fire. 

Most fire engines 

are bright red or 

yellow. These colors 

can easily be seen 

from a distance. 

23 



Helicopters and dragonflies have a lot 

in common. They can take off straight 

into the air, and settle down on the 

smallest of landing sites. What’s more, 

they can hover in midair. A helicopter 

can do this because of its rotor blades. — the tips of the rotor blades 

Think of them as being like sycamore __ travel at more than 62,000 
: : miles per hour, spinning seeds—their shape helps them spin. i rer” 

a minute. 
To move u 

HOW A — t Z Pilot and co-pilot 

HELICOPTER Ar with flight controls 

MOVES 

To move 

backward 

To move 

forward 

Plastic 

window 

Riveted 

aluminum 

body of 

helicopter 

to the 

left 

When the pilot moves the SE | 7 = 

flight controls (green arrows) | 

the helicopter flies in a 

certain direction (red 

arrows). The rotors are 

made to move up or down 

slightly, which alters the 

“pitch” or tilt of the blades. 

Long range 

antenna 

The pilot keeps in touch 

with people on the ground all 
the time. An antenna receives 
and sends messages. _ 

24 



Air cusrent direction When a rotor blade spins, cr, Anti- 

ca air flowing over the curved pr eae 

top has further to go and ri 

moves faster than air flowing /, Tail fin. 

underneath. This 

— ——~ an upward 

nee ~=Es force or “lift.” 

The rotor blades are attached 

to the transmission shaft. 

When this turns, the Pp 

blades spin around, 

Main rotor 

blades Tail rotor 

The body of the 
helicopter is made 

from lightweight 

aluminum. 

Engine with the 
power of 500 
horses turns the 

transmission shaft 

HOVERING IN MIDAIR 

Main 

rotor hub 

Horizontal 

stabilizer 

Landing bar 

To make a helicopter hover, the pilot 

changes the pitch of the rotor 

blades. He tilts them until they are 

almost flat. This gives less lift to the 

blades, and the helicopter hovers. 

Most helicopters have 

flat bars to land and 

take off on. They are 

fixed and do not move. 

28 



Like sharks searching for prey, submarines are 

hunters of the sea. Inside their metal skin is 

everything they need to survive underwater ; 
A submarine can 

for months at a time. Some can sail right fixeignissiles inte 

around the world without coming up to - the air. They are 

th f 3 a1] tha do is tak like mini- 

e surface even once—all they do 1s take a RE 

quick peep through their periscopes, then fly great 

dive back down. distances. 

ing’ 

Missile 
steering fin 

Missile 

hatches 

The propeller turns 

about 100 times per — 

minute. The fins help 

the submarine 
Lower 

steering fin change direction. 
Inner hull 

7 es it DIVING AND RISING 

XQ _____ To dive, air is let out of the ee 
. ballast tanks. Seawater Outer hull 

rushes in. The submarine 

gets heavy and it sinks. A submarine 

To rise, air is blown into the has an inner and 

tanks to force the water out. an outer hull. 

The submarine becomes Its ballast tanks 

lighter, and up it goes. — are between the 

two hulls. 



LIFE ON A SUB 

Air to breathe 

and water to 

drink are the two 

Communications 

antenna 

eriscope 

Front hydroplane 

Hydroplanes tilt up and 

down like fins. They 

control the direction of 

a submarine, making it 

rise or dive in the water. 

most important needs for the 

crew of a submarine. Fresh air is 

made by cleaning up stale air and putting 

oxygen back into it. Drinking water is SEES 

made by taking the salt out of seawater. room Hydroplane 

Engine Outer Missile Conning 
hull hatches tower 

Hydroplane 

Living 

quarters 
Torpedo 

tanks Control 

4 Path of light 

A periscope lets you 

see something above 

your eye-level. 

It uses mirrors 

to reflect light 

down a tube. 

The periscope on 

a submarine is 
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MORE AMAZING MACHINES 
Can you imagine what it was like 

before we had machines to do our 

heavy, backbreaking work? In the 

past, horses did a lot of the work on 

farms and building sites, pulling and 

lifting loads. When machines started 

to take over from horses, their 

strength was measured in 

“horsepower” (hp), which is 

what we still do today. 
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caterpillar tracks and how do they work? How do 

helicopters hover? The answers to these questions \ 

and many more can be found in this fun and 

colorfully illustrated book. Big Rigs takes a look at a 

selection of big working machines that help us in our 

everyday lives. With clever analogies, children can 

learn how the different mechanical parts of diggers, 

garbage trucks, submarines, and many other 

machines work and what their functions are. The 

lively and informative text is packed with 

interesting facts and machine records. 
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