
What’s inside this guide:
• 5 classroom-friendly science experiments

• STEAM-focused activities for Grades 3-6

• Fun & educational science fair ideas

• Easy step-by-step instructions

• A guide to the science behind 5 records
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Introduction
Welcome to the Make & Break 
chapter! This is your opportunity to 
get hands‑on with science… and stuff. 
Before you dive in, meet the hosts of 
this special section and learn about 
the craziness that lies ahead…

STUFF YOU’LL NEED:
Each experiment has a shopping 
list of specific equipment required, 
but here are some basic tools/items 
that will be handy across the whole 
Make & Break chapter:

– GLUE GUN
–  SCISSORS / CRAFT KNIFE
–  STOPWATCH
– GOGGLES 
–  STICKY TAPE
–  WEIGHING SCALES
–  RULER / MEASURING TAPE
– PAPER / PEN / PENCIL

–  VIDEO RECORDER /
SMARTPHONE / CAMERA

Greetings, science fans! We’re 
Professor Burnaby Q Orbax 
and Sweet Pepper Klopek. 
“Who?” you might be asking. 
Well, we’ll be your guides 
through the exciting world of 
making stuff and (hopefully) 
breaking records.

Reading books and watching 
classroom demos can only get 
you so far. To really understand 
a scientific principle or theory, 
the best method is always to 
see it in action for yourself. So 
we’ve come up with 10 science 
challenges that you can 
try at home using common 
household objects.

To make things more 
exciting – if that’s even possible 
– the good folks at GWR have 
paired each of the experiments 
with a brand‑new world record. 
How cool is that?

Whether it’s getting balloons 
to stick to walls, designing cars 
that run on “alternative fuel” 
or squeezing electricity out of 
lemons, there’s a Make & Break 
record for everyone…

As well as being a 
daring double act in the 

lab, Burnaby Q Orbax and 

Sweet Pepper Klopek regularly 

perform amazing feats on the 

stage. These side‑show legends 

have set many records, involving 

everything from mousetraps 
and baking trays to 
meat hooks. Ouch!

This DIY chapter isn’t just about getting 
messy (and, okay, learning a few things 
about science). It’s also a chance to set 
your very own record! That’s right: it could 
be your name appearing on that super‑
official Guinness World Records certificate 
we’re modelling here.

But hold up: before you start raiding 
the kitchen cupboards and hounding your 
parents for supplies, let’s talk about the 
process. Don’t yawn: it’s important!

There’s a proper way to apply for a 
record – trust us, we’re veterans at it. 

The very first thing you should do is visit 
www.guinnessworldrecords.com/science. 
From there, you can make an application for 
any of the records you’ll find in this chapter.

You’ll then be sent all the guidelines for 
that particular record. Make sure you follow 
these rules exactly or you risk your attempt 
being disqualified. And be sure to collect all 
of the evidence that’s required.

If you have any questions, the GWR 
records team is there to help; you can contact 
them via your online application. Good luck 
with your attempts…!

PARENTAL GUIDANCE
Some experiments involve potentially hazardous things that are sharp (like a craft knife), hot (like melted glue) or itchy (like chemicals). You may want to get a 

responsible adult to help with these steps. Regardless of your age, take extra 
care whenever handling dangerous equipment. And don’t do anything silly like eating slime – we’re looking at you, Sweet Pepper!
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We’re delighted to introduce 
you to the beards faces – and 
more importantly, the heart 
and soul – of the Make & Break 
chapter: Professor Burnaby Q 
Orbax (left) and his long‑
suffering partner in grime, 
Sweet Pepper Klopek (right).

This plucky pair from Canada 
have set a number of Guinness 
World Records titles in their 
time, so they’re well qualified 
to guide you through the 
journey of attempting – and 
hopefully achieving – your own.

What’s more, Professor 
Orbax isn’t just rocking that 
tweed‑jacket‑and‑specs look 
for kicks – he’s a genuine, 

bona fide physics lecturer at 
the University of Guelph in 
Ontario, Canada. His specialty 
is polymer physics, so the 
Anti‑Leak Bag experiment 
(see pp.102–03) was 
familiar territory for him.

Although Sweet Pepper 
Klopek has no formal science 
training, he brings something 
just as important to these 
try‑at‑home experiments: 
enthusiasm. Let’s face it, 
even the likes of Newton and 
Da Vinci wouldn’t have got 
very far without a little help 
from their lab assistants. Plus, 
as you’ll soon discover, an extra 
pair of hands never goes amiss!

Professor OrbaxYOUR NAME HERE!!!

What Professor Orbax doesn’t know about 
polymer physics isn’t worth knowing…

See Professor Orbax and Lab Assistant 
Klopek making this Mentos soda car at 
www.guinnessworldrecords.com/science

…while Lab Assistant Klopek is 
an expert at pointing at things

and plenty of refills!

for documenting your  record attempts
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How far can you extend a bridge span before it collapses? 
We’d like you to work this out the old-fashioned way – by 
building your own bridges with LEGO® and watching them 
fall down until you find a design that works.

THE RECORD: Longest span 
of a LEGO brick bridge made 
in three minutes

THE CHALLENGE: Build a 
LEGO bridge in 3 min (with 
no help from anyone else) that 
is at least 10 cm (3.93 in) off 
the ground and that will stand 
for at least 10 sec.

This deceptively simple record 
requires you to manipulate 
LEGO at high speed. Just erect 
two towers and span them 

with a bridge deck. Easy, right? 
Well, your ambition must be 
matched with a steady hand 
and a good understanding of 
the physics involved – if you’re 
too quick, or if the span gets 
too long without sufficient 
support, it could all come 
crashing down. 

This is a great record if 
you’re planning on a career in 
engineering. Now’s the time 
to put your designs to the 
test – before you start 
building real bridges!

Building Bridges The oldest still-standing 

bridge is a small single-arch 

stone bridge over the Meles river 

near the city of Izmir (formerly 

Smyrna), in what is now western 

Turkey. It was built by Ancient 

Greek settlers some 
time before 850 bce, 
making it around 
3,000 years old.

The LEGO recreation of London’s Tower Bridge is one of the 
largest sets available, with a dizzying 4,295 individual pieces 
to lose, accidentally eat or tread on in the dead of night. 
The set’s complexity has made it a popular target for speed 
builders. The current record for fastest time to complete the 
LEGO Tower Bridge set (team of five) is held by British LEGO 
nerds Team Brickish – who put the whole thing together in 
just 1 hr 20 min 38 sec on 30 Nov 2014.

 FOR THE RECORD

In this record, you’re fighting 
against the force of gravity. 
The longer you make the 
span, the more of its own 
weight the span has to 
support. The weight of the 

span puts pressure on the 
links between bricks in the 
centre of the span, and as 
they buckle, it stresses the 
joins between the span 
and the towers.

HOW DOES IT WORK?

 YOU CAN USE:
- LEGO BRICKS –

NO LONGER THAN 
4 cm or 1.57 in

- BASE PLATES
(OPTIONAL)

SHOPPING LIST

With the clock ticking, you’re going to need to move

fast. The first bits you should construct are the towers

at either end. These must be big and strong, but 

you can’t take too long to make them.

Next you’ll need to make the bridge span. Here,

you’ve got to balance stiffness with weight. More

bricks means more strength, but are they fixed

firmly enough to support their own weight?

GUIDELINES
• The LEGO bricks used must

be no longer than 4 cm
(1.57 in).

• The bricks must be laid
flat on a surface prior to
the attempt, and may not
be pre-joined in any way.
Once laid out, the bricks
may not be touched until
the attempt begins.

• The bridge must have two
towers on either side and a
deck connecting the two.

• There must be at least 10 cm
(3.93 in) clearance between
the underside of the deck
and the ground.

• You have 3 min to complete
the bridge and it must stand
unsupported for 10 sec after
the time is up.

TODAY I LEARNED

TIL

Tension (stretching)

Compression (squeezing)

Torsion (twisting force)

Length

Tower

Deck

Height (10 cm min.)

Lateral thrust (outward push)

1

2

Finally, join it all together and stand back. If it’s still standing after 10 sec, then you’ve got yourself a validrecord attempt. Be sure to film everything clearly, including the stopwatch used to time the attempt.

3

More experiments inside
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Mentos & Soda Car
In the pursuit of science (and records), sometimes things 
have to get messy… And when you mix Mentos with a fizzy 
drink, mess is one thing that’s guaranteed! Head outdoors and 
witness one of the coolest reactions you’ll see beyond the lab.

THE RECORD: Farthest 
distance by a Mentos 
and soda bottle vehicle

THE CHALLENGE: Build some 
kind of “car” (we’re talking 
in its most basic form, so a 
platform with four wheels). 
Then use the explosive power 
of Mentos mixed with soda to 
propel it as far as it will go.

Surprisingly, the easiest thing 
about this record is setting off 
the Mentos and soda reaction 
(we’ve used diet cola).

The more complicated 
elements are creating a stable 
vehicle that doesn’t fall apart 
a few centimetres into its 
journey (trust us, it’ll happen), 
finding a bump- and obstacle-
free stretch of ground (harder 
than it sounds) and getting the 
car down on the floor before 
you get a face full of soda!

GUIDELINES
•  The vehicle can be of any design, but must

have four wheels and be propelled solely
by a Mentos and soda fountain. Part of the
challenge is finding the best design.

•  A start line must be marked on the ground
where the attempt takes place. The surface
the car travels on must be flat, reasonably
hard and level – no slopes allowed!

•  There must be no interference with the
vehicle once the attempt has begun. If the
vehicle hits any object during the journey,
the attempt is disqualified.

•  A clear video of the complete record
attempt and measuring process must
be submitted as evidence.

•  The distance must be measured in a straight
line from the start line to the closest edge
of the vehicle once it has come to a rest.

MAKE & BREAK

Probably not…

Maybe we’ll be driving 
life-sized Mentos-soda 
cars one day…

SHOPPING LIST

WE USED: 
- SODA BOTTLE
- JAR LIDS
- FIDGET SPINNERS
- PLASTIC TUBES
- PLASTIC TUB
- CABLE TIES
- COPPER WIRE
- MENTOS

A1v1 = A2v2 0.006362 m2 / 0.0000785 m2
   = 81 m2 (x 0.08432 m/s)       v2 = 6.83 m/s (24.6 km/h; 15.3 mph)

Close-up of a Mentos
sweet, showing its 
rough surface Nuc

leat
ion 

poin
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CO2 bubbles

The fluid continuity equation: basically, when a moving fluid is forced through
a tight space – such as a hole in a soda bottle cap – it will speed up

Velo
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HOW DOES IT WORK?
The reason that soda is so bubbly is because carbon dioxide 
gas (CO2) is pumped in to give the drink its fizz. The CO2 binds 
to the water molecules (H2O) in the soda, but only lightly. It 
doesn’t take very much for the CO2 to escape; that’s why the 
drink always foams up when you take off the lid – and also 
why record-breaking burpers swear by it (see pp.126–27)!

One thing that can speed up the release of the CO2 is 
dropping something into the soda. At first glance, Mentos 
appear smooth, but under a microscope (see inset) you’ll find 
that their surface is covered in tiny bumps and pits.

The suspended CO2 is able to break away from the water 
molecules by forming bubbles on another surface – a process 
known as “nucleation”. That’s why you always see a few 
bubbles clinging to the inside of the soda bottle. Despite their 
small size, the rough-coated Mentos sweets provide a huge 
surface for lots of bubbles to form very quickly.

This sudden build-up of foamy liquid has to go somewhere 
and, naturally, it seeks to get out of the bottle. Forced out of 
the narrow neck means it comes out at high velocity, thanks to 
the wonders of fluid continuity (see equation left). That’s what 
should give your bottle car its propulsion.

Many people assume that 

the explosive reaction between 

Mentos and soda is a result of 

chemistry. But it’s actually down to 

physics. The rough texture of the 

sweets provides the perfect 

surface for lots of bubbles 

to form very quickly (see 

more in “How Does It 

Work?” above). 

TODAY I LEARNEDTIL

www.guinnessworldrecords.com/science?utm_source=website&utm_campaign=ScienceStuffTM
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Mentos & Soda Car
(continued)

TOP TIP!
FROM PROFESSOR ORBAX

To help our car travel farther, we added 
some rubber bands to the rims of the jar 
lids. These are essentially performing the 
same role as the rubber tyres covering 
the wheels of your family car or bicycle.
Traction is the friction that occurs 

between the wheels and 
the ground, ensuring the car “bites” 
into the road. This resistance 
enables a vehicle to transfer 
rotational energy from the 
axles (torque) and turn it into 
forward motion. No matter 
how powerful your Mentos-
soda fountain is, if your wheels 
aren’t gripping the ground, 
the car won’t go very far.

With the axles attached to the chassis (4), it’s time to turn your attention to the wheels. It’s worth really thinking about your

wheel design because success hinges on them turning freely – and not falling off! We dusted off some old fidget spinners (these

toys are built for rotating, just like wheels) and glued them inside some jar lids (5). Then we glued the spinners to the axles (6); 

take care not to get any glue on the ball bearings in the centre as this will stall your car before it even gets started.

Start by making the main chassis of your “car”. You want to strike a balance between weight (keep it as light as possible) and

strength (it needs to be able to support a full bottle of soda without getting crushed). We opted for an empty plastic tub, but

you could use anything from lolly sticks to LEGO bricks – just run it by GWR’s records team first. Very carefully cut the top off (1)

until you’re left with just the shallow base of the box (2); the lower to the ground that the bottle sits, the more sturdy the vehicle

will be. Next, glue on your axles (3) – we’ve used a couple of plastic tubes originally used to hold vitamin tablets.

Place a lump of Plasticine/modelling clay on a flat surface

and use it to carefully poke a hole in the lid of your bottle.

You might need to adjust the size of this to get the most

efficient stream, but it’s best to start small; after all, you

can always make it bigger, but not vice versa. 

Pour out just enough of the soda so that you can suspend

your string of Mentos through the lid without them 
touching the liquid. With the bottle still standing up, screw

the cap back on. Keep a tight hold on the wire or you’ll

get an unwanted soda shower! When you’re ready to roll,

drop all the Mentos in and lay the car flat, pointed in the

general direction you’d like it to travel. 

Rather than dropping the Mentos in one at a time, 
which will set off the reaction before you’re ready, it’s 
best to create a pre-formed string; six to eight sweets 
should do it. We poked holes through the middle, 
then threaded them on to a piece of copper wire.

To stop your bottle tumbling off when 
your car (hopefully!) speeds away, add 
a cable tie or two to secure it in place.

Ideally, you want the nozzle to point slightly downwards to get the most out of Newton’s Third Law (i.e., the foam jet pushingagainst the ground)

A stretched-out paperclip will also do the trick

As the size of the hole increases, so does
the size of the stream; but for power and
duration, you’ll need a smaller aperture  

THIS is why this record 
should be done outdoors

Don’t handle the Mentos 
too much or you’ll rub off

the rough surface

1 2 3

6

8

9
10

7

4 5

We used diet cola, but
 try a few

 different
 types of 

soda to see w
hich one works best!
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Did you know that your fruit bowl is brimming with electrical 
potential? When life gives you lemons (and a few other 
household odds and ends), forget about making lemonade 
– generate home-made electricity instead. Mwahahaha!

Fruit Batteries

THE RECORD: Fastest 
time to light an LED 
with a fruit battery

THE CHALLENGE: Combine 
some citrus fruit, copper coins 
and a few nails to make your 
very own bio-battery in the 
fastest possible time.

As cool as it is, this experiment 
isn’t just about generating 
electricity out of seemingly 
nothing. Speed is also key. 
You’ll need a steady hand 
and a well-thought-out plan 
before you begin.

Over the page is a step-
by-step guide to how we 

made a fruit battery, but don’t 
feel bound by this method. 
You’re welcome to try using 
different fruit and electrodes; 
remember, science is about 
experimentation, after all.

Admittedly, you won’t be 
powering your house (or even 
your phone) with lemons 
any time soon. Nevertheless, 
this classic experiment 
never fails to impress.

The levels of electricity are so low that it’s
safe to touch – you’ll just feel a slight tingle

.
Avoid putting it in your mouth, though!

WE USED:
- CITRUS FRUIT
- COPPER COINS
- CROCODILE/

ALLIGATOR CLIPS- GALVANIZED
(ZINC-COATED)
NAILS

- LED BULB
- VOLTMETER

SHOPPING LISTLimes and oranges 
work, too

All batteries (including bio-batteries, like this) consist of 
three key parts: a positive electrode (cathode) that is looking 
to shed electrons, a negative electrode (anode) that is 
looking to pick up electrons, and some form of fluid/solution 
(electrolyte) connecting the two. Once the electrodes are 
linked up (usually by a wire), the electrons begin to flow 
and hey presto, you have electricity. 

Reacting to the citric acid in the lemon, the zinc (nail) is 
“oxidized” (i.e., it loses electrons), whereas the copper (coin) 
is “reduced” (i.e., it gains electrons). The lemon 
juice serves the role of “electrolyte” – a conductive 
pathway through which positive ions can flow. 
Electrons then travel through the external 
crocodile clips to complete the circuit.

HOW DOES IT WORK?

Professor Saiful Islam (PAK/
UK) and his team at the 
Royal Institution in London, 
UK, took this experiment to 
another level on 13 Dec 2016.

Hooking up 1,013 lemons 
cut in half (left), they drew 
1,275.4 volts – the highest 
voltage from a fruit battery 
– as part of a demonstration
for the annual BBC Royal
Institution Christmas Lectures.

The highest power from 
a fruit battery, meanwhile, 
is 1.21 watts, achieved by 
Da Vinci Media (DEU), using 
1,500 lemons in 2013. The 
power generated was used 
to light an LED display.

 FOR THE RECORD

GUIDELINES
•  A typical fruit battery uses citrus fruit, copper coins,

galvanized nails and crocodile/alligator clips; other
materials can be used, but you must get approval
from the GWR records team first.

•  All fruit incisions must be made before the attempt.

•  The mini LED diode used must have a forward
voltage between 1.6 and 4.2 V.

•  The bulb must be fully lit, with a voltmeter used to
measure the output. The reading must match the
forward voltage stated within a 0.1-V margin of error.

•  The attempt must be overseen by two independent
witnesses and timed by an experienced timekeeper.

Well, we were impressed!

A (
tiny

) lig
ht b

ulb 
mom

ent!
The whole process is known
as a “redox reaction”

Anode Cathode

Electrolyte

Wire

www.guinnessworldrecords.com/science?utm_source=website&utm_campaign=ScienceStuffTM
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Fruit Batteries (continued)

First, give your lemons a quick roll to make sure the insides are extra juicy. Carefully use a knife orscissors to pre-cut two slots/holes in one side of each lemon – this must be done before attempting the fastest time to light an LED with a fruit battery.

Next, add your anodes (the negative electrodes) –

we’re using galvanized nails. Both the coins and nails

need to go in deep enough to be in contact with the 

pulpy centre, but leave enough metal exposed to 

easily attach the clips.

In a “batteries in seri
es” configuration, 

each cell (or lemon in this case) 

contributes to the tota
l voltage 

Give your 
coins a clean to remove any built-up grime

To complete the circuit, attach the clips to the diode. Thelead from the coin should go to the negative “leg” (oftenindicated by a flattened edge on the plastic casing). Assoon as the LED is fully lit, the timer can be stopped.

TOP TIP!
FROM PROFESSOR ORBAX

The components we have used here are 
just one way of making a fruit battery. 
Why not try experimenting with other 
types of fruit? Acid is essential to 
the process, so it’s best to stick with 

citrus fruit, such as limes, grapefruit 
and oranges. It won’t qualify 

for this particular record, but you can also 
create a battery out of potatoes (this relies 
on phosphoric, rather than citric, acid). It’s 
possible to use alternative copper/
zinc objects for the electrodes, too – 
or even different metals altogether. 
Just make sure that you run your 
equipment list past the records team at 
www.guinnessworldrecords.com first.

Before you pack up, there’s one last job. With

the voltmeter, take a reading of the output and

photograph the display to send as evidence. 

It must be within 0.1 volts of the LED’s stated

forward voltage to be valid.

The forward voltage of an LED is 
typically between 1.8 and 3.3 volts

DING!

Once the timer starts, the first thing you’ll need

to do is insert all of your electrodes into the 

pre-made holes. We’ve begun with the cathodes

(the positive electrodes): the copper coins.
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Join up all of the electrodes with crocodile clips.
Each time, make sure that one end is attached
to a nail and the other is attached to a coin.

4

Once you’ve joined up all the lemon batteries,you should be left with two free clips at the ends – one coming from a nail and the otherfrom a coin. These will hold the LED.
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#GWRSCIENCE
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Rubber-Band Car
Gasoline cars are on the way out; the future is alternative fuels, such 
as electric batteries, hydrogen cells and, er, giant rubber bands…?
Well, perhaps not that last one. Rubber-band cars do work, though, 
and they can cover record-breaking distances. 

THE RECORD: Farthest 
distance travelled by a home-
made rubber-band vehicle

THE CHALLENGE: Build a 
four-wheeled car from random 
stuff you have lying around 
at home. Add some rubber 
bands for power and see 
how far it goes!

For this record, we’re not 
that bothered about how you 
make the car – just as long as 
it has four wheels and gets its 
power from a stretched rubber 
band. Over the page, we’ve put 
together a set of instructions 
for a basic design to give 
you somewhere to start, but 
you can change some of the 
elements or come up with your 
own design. Get creative! 

For the record attempt, 
you’re going to want to find a 
super-flat surface, such as the 
floor of a school hall or gym. 
For the initial tests – if your 
car runs as badly as ours did 
at first! – you can probably 
just make do with your hallway 
or even a dining table.

In Apr 2004, Joel Waul (USA) 
started making a rubber-band 
ball at his home in Lauderhill, 
Florida. He started with office 
supplies, but soon reached 
the point where those little 
bands wouldn’t stretch far 
enough to cover his ball.

By 2007, he was knotting 
together massive industrial 
rubber straps. and by the time 
it was measured in Nov 2008, 
Joel had the world’s largest 
rubber-band ball.

The ball, which he calls 
“Megaton”, was 2 m (6 ft 
7 in) in diameter, weighed 
4,097 kg (9,032 lb) and 
contained some 700,000 
individual rubber bands!

 FOR THE RECORD

Stretchy things can power 
cars in more ways than 

one… You can also make a 
rocket-style car with a balloon.

    To build this, you’ll need to replace 
your rubber-band motor with a balloon and 

a nozzle of some kind (a drinking straw works pretty 
well). First, feed the nozzle into the mouth of the balloon 

and bind it up as tightly as you can with rubber bands and 
tape. Then stick the nozzle/balloon assembly to the car with 
the nozzle pointing out the back. 

Inflate the balloon by blowing (or pumping) air down the 
straw and then let it go. The force of the air coming out of the 
balloon will push the car forward like a rocket, except slower, 
and with a farting noise instead of flames. 

GUIDELINES
•  You can make your car from

any combination of the
items, such as rubber bands
(duh!), plastic bottles, bottle
lids, wooden lolly sticks,
straws, toothpicks, wooden
kebab skewers, glue and
tape. Other household items
may be used, but they must
be pre-approved by GWR.

• The car must have four
wheels and must derive
its power solely from the
energy stored up in the
rubber band(s).

• The rubber band(s) may
only be wound by hand –
no mechanical or electrical
aids are allowed.

• The record attempt must
take place indoors.

• The car must be released
behind a clearly marked
starting line, and must
travel along a flat surface.

• The distance is measured
as a straight line between
the starting point and the
closest edge of the car to
the start line when it stops.

SHOPPING LIST

NOW TRY THIS...

HOW 
DOES IT WORK?

By stretching out an elastic band, 
you’re transferring energy (elastic 

potential energy) into the rubber in the same 
way that you transfer energy (gravitational 

potential energy) into something when you lift 
it up. The rubber used in elastic bands is made 
from long polymer chains (see p.103) that are, 
in their natural state, all wrinkled up. When you 

stretch or twist a piece of rubber, the chains 
are pulled straight – which they don’t like. 
The moment you let go, they snap back 

to their wrinkled state – releasing 
all that stored energy in 

the process.

Chain molecules unstretched... 

... and stretched

The word “rubber” was coined in 1770 because 
of the substance’s ability 
to rub out pencil marks. 
The rubber band was patented in 1845 by British inventor Stephen Perry.
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Same 
weight 

as SIX dairy cows!

Elastic bungee cords are one of the most common causes of serious eye injury in the USA, although they can’t compete with falling on things (ouch), fights (ouch) and accidents involving sharp objects (oooouch... some people still haven’t learned not to run with scissors!)

Every action has an equal and opposite reaction

TODAY I LEARNED

TIL

WE USED:
- MUSTARD BOTTLE
- RUBBER BANDS
-  BOTTLE CAPS OF
VARIOUS SIZES

- SKEWERS

Air

Balloon
Straw

Wheels

Direction of travel

GET THE BOOK

#GWRSCIENCE
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2. 3. 4.

To power the car, turn the back wheels so that the
r bands tighten. Then simply let go!

MAKE & BREAK

Rubber-Band Car (continued)

For our design, we started by cutting out one side of

a mustard bottle. It’s best to use a sharp craft knife for

this, cutting very carefully to avoid weakening the bottle

(don’t cut into the sides) or stabbing yourself in the hand!

Poke holes in the sides for the axles to pass through.
When cutting holes with a knife, constantly ask yourself,“What’s on the other side of this? Is it my other hand?”You don’t want the answer to this question to be yes!

Poke the wooden skewers through the smaller, sturdier

bottle lids – depending on the sort of lids you’ve found,

you may need to start this by making a hole with the

knife or a metal skewer. Needless to say,

don’t stab yourself in the hand with the skewers!

Secure one end of each axle to the wheel using

hot glue (don’t do both ends now or you won’t

be able to push it through the car). Make sure the

parts are well glued together, and that none of

them are glued to your hands!

Push the front axle through and loop the other end of

the rubber band around it. If your rubber band is too

long and slack, tie a knot in it past the front axle to

use up any extra rubber.

Pass the rear axle through one side of the car and tie

on the rubber band (see Top Tip!, right). You want your

rubber-band motor to be fairly tight and stretched

out between the axles. 

Trim the axles to the right length with wire cutters.

You want the wheels to be reasonably close to the

body, but not so close as to make it impossible to glue

in the wheels (repeating stage 4) on the other side.

TOP TIP!
FROM PROFESSOR ORBAX

For this to work, you need to 
attach the rubber band to the 
axle in the correct way. The 
way we did it was using a 
knot called a “cow hitch”. 

Here’s how to make one:

1. Put one end of the rubber band over
the axle. 2. Wrap that end around the axle.
3. Tuck the other end through the bit that goes
around the axle. 4. Pull the whole thing tight.
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Keep fingers well out of the way when cutting –or get an adult to help with this bit 
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Hot glue is hot!
(duh!)

Stretch some more rubber bands over each

wheel to give them more grip. Now it’s time

to test your creation. How far will it go?

GE

rubbe
T THE BOOK

#GWRSCIENCE

Axle: rod/shaft that passes
through the centre of a wheel,

allowing the wheel to spin
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GUIDELINES
• The record must take place

in a room with a plastered
wall or ceiling.

• You can use as many
balloons as you want, and
they can be of any variety
of shapes and sizes.

• All balloons must be inflated
with lung power and may
only contain air – no helium
or other gases allowed.

• At a given signal, you may
pick up a balloon and rub
it on your head or clothing
to build up a static charge.
It can then be transferred
to the wall or ceiling.

• The attempt ends when one
of the balloons loses its
static and slips or falls from
the wall/ceiling to the floor.

GET THE BOOK

#GWRSCIENCE
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MAKE & BREAK

Most people think all electricity is good for is turning on 
lights and tasering criminals. But did you know it also 
has sticking power? All you need to do is use your 
head and think positive (well, and negative).

THE RECORD: Most balloons 
consecutively suspended 
by static electricity

THE CHALLENGE: Stick as 
many balloons as you can to 
a wall or ceiling with static 
electricity. How many can you 
make stick before one falls off?

The first step is to blow up 
as many balloons as you can 
without passing out. Next, put 
on something woolly such as 
a sweater or a scarf. Why? 
So you can rub the balloons 
on it and get them charged 
with static. Finally, stick ’em 
to a wall. Simple!

Static Ball   ns

As you rub the balloon against your head or your clothes, 
something is happening – or rather lots of little things are 
happening – at a subatomic level. As a result of friction, 
electrons from your hair/fabric move on to the surface of the 
balloon, giving it an overall negative charge. (Because your 
hair has lost some of its electrons, it becomes temporarily 
positively charged – this is why strands of your hair stick 
to the balloon.)

A surface such as a wall is normally neutral in terms of 
charge. However, placing the net-negative balloon against 
it causes the positively charged particles to gather at the 
surface. As we all know, opposites attract, and so the balloon 
“sticks” – until, at least, the electrons begin to dissipate, at 
which point the balloon falls. Sad times.

If you still want proof that static electricity 
is real (it’s not magic, we promise!), this 
trick is pretty neat. Start the same way by 
rubbing a balloon against your preferred 

surface (sweater, cloth, etc.) for a minute 
or two. You can use your hair to test that it 

has acquired a strong negative charge. Run a 
tap and slowly move the charged side of the balloon towards 
the stream. As it gets closer, you should see the water defy 
gravity and bend! This is the result of the balloon repelling the 
electrons in the water, giving the H2O in its immediate vicinity 
a slightly positive charge. Just as happens with the wall, 
opposites attract. Unlike the wall, the water is light enough 
to be manipulated and so is drawn towards the balloon.

For a truly hair-raising display of static electricity, you need 
a Van de Graaff generator. These machines pass a revolving 
rubber belt over rollers to create their differential in charge. 
The belt accumulates electrons (giving it a net negative 
charge), while the rollers (and the surrounding metal sphere) 
become positive. When enough static builds up, the sphere 
attempts to dispel the charge by firing out sparks at the 
nearest object – whether that’s another metal sphere or you!

Invented by Dr Robert Van de Graaff (USA), the largest Van 
de Graaff generator (below) was demonstrated to the public 
on 28 Nov 1933. Each of its columns stands at 25 ft (7.6 m), 
topped by a 15-ft-wide (4.5-m) orb. Now housed at the Boston 
Museum of Science in Massachusetts, USA, it reportedly 
produced lightning-like discharges of up to 7 million volts.

 FOR THE RECORD

Any shaped 
party or 

   modelling 
balloons 
will do

Alternatively, you can 
just rub the balloons 

on your hair…

Stick with it, people!

Balloon

Not a balloon

oo

NOW 
TRY 

THIS…

HOW DOES IT WORK?

The balloon will only
be “sticky” on the 
side you rubbed

Woo – science!

SHOPPING LIST
YOU MUST USE:
- BALLOONS

Ever wondered why a Van 

de Graaff generator (below) 

makes your hair stand on end? 

The machine gives your body an 

overall positive charge. Because 

like charges repel, each strand 

of positively charged hair 

does all it can to get away 
from its neighbours, 
sending your locks flying.

TODAY I LEARNED

TIL

www.guinnessworldrecords.com/science?utm_source=website&utm_campaign=ScienceStuffTM
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