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Number of teeth

LEGO worm gears move one tooth
during one rotation. So you can think of
them as 1-tooth gears.
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Warm-up

You won't find step-by-step buiding instructions in this book. Instead, you'l use photographs
taken from various angles to try to reproduce the model shown. Building in this way is like
putting together a puzzle. You'l soon get the hang of this process and leam to enjoy it Let's
practice first.

#1

This is the number
of the model,

All the parts you need for
this model are shown below.
Find them among the parts
You own, and start buiding!

After gathering your parts, try building the model using the photos
on this page and the next. To work faster, put your model in the
‘same positon as the one in the photos, and keep comparing them
s you build.

viii
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This is the hint icon, which suggests other ways of building the
project. Try to create your own unique and fun models using these
tips. Please note that the parts used in the hint are not included in
the parts fstfor each project or at the end of the book.






OPS/pages/page_6.png
RACK QNG PINION GEQS - -« -« <+ oo e

PART 2 Moving Vehicles

@ —

Cars with rofary motion

Cars with reciprocating motion

Cars that run using weights -

Cars that move forward and backward

Parts list

Cars with 0SGllating MOHON - -+« <+ oo oo

Cars that run on energy stored in the flywheel -« «..ooooin

Cars that run Using FUBber BaNSs -+« +++ v vveeeees

Other KNGS O GAMS «« ++ <+ <+ e ettt

68

80

S92

n2

128

134

142

146

160

170

178





OPS/pages/page_7.png
Intfroduction

This is an idea book, offering more than 100 models you
‘can buid with LEGO Technic parts. The book focuses
‘on models that you can build and operate without using
electric elements such as motors. With these fun non-
electric projects, you'll leamn mechanical engineering
principles through hands-on play.

How to Use This Book

This book doesn't include step-by-step building
instructions. Instead, you'll find photographs of each
model taken from various angles, plus a fist of the parts
you'll need for the model. Lok at the photographs.
losely and try to reproduce the models. Building in this.
way is lie putting together a puzzle.

You don't have to build the models in order. Flip
through the pages and try making the ones you find
most interesting. However, you might want to start
with relatively simple models until you get used to the
process.

As you build the models, pay attention to their
movements and try to figure out why they work the way
they do. This will help you develop your building skils.
The next step is to adapt the ideas in this book to create
Your own original projects. If you need inspiration, refer
to the hints that accompany many of the models. You
‘can also combine ideas from multiple projects. Rework,
reinforce, and decorate the models—your creativity has
no limits!

LEGO Parts

At the end of the book, there's a list of all the parts.
Youl need to complete the projects. Most of the parts

are common and easily obtainable. However, if you'e
missing a few, think of ways to swap in parts that you
already own.

The images in this book feature parts in colors that
make it easier for you to see the individual bricks"
shapes. But you don't have to use the colors I've
chosen; se any colors you want to make the projects
your own.

This book’s projects were designed to be built
specifically with LEGO bricks and LEGO Techric parts.
made by the LEGO Group. | can't guarantee that the
projects will work properly if made with non-LEGO
products, which may have problems with accuracy or
durabitty.

Further Reading

This book s part of a set. For even more fun non-
electric projects, check out LEGO Technic Non-Electric
Models: Clever Contraptions. It features a variety of
interesting models, including crawing devices, spinning
tops, measuring tools, and stands for a smartphone or
tablet,

If you'd also like o lear about mechanisms that use
electric motors, check out two of my other books: The
LEGO Power Functions Idea Book, Vol. 1 and The LEGO
Power Functions dea Book, Vol. 2 (both from No Starch
Press, 2015).

Acknowledgments
LDraw data and the LPub application were used to

create the illustrations in this book. | would fike to thank
those involved i the development of those programs.

vii
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Reviews for Other Books by
Yoshihito Isogawa

THE LEGO TECHNIC IDEA BOOK SERIES:
“These are an invaluable set of books to have as a reference to build mechanisms.”
—JOE MENO, BrickJournal

“These are excellent books showing a lot of great ideas for LEGO mechanisms. Even if

you're an experienced buider, there are surely some ideas in here you've never seen.”
—BILL WARD, Brickpile

“What | like about these cool littie models is that they can be used to teach various science

concepts such as gearing, Newton's Laws, and potential & kinetic energy—to name a few”
—THE ROBOTIC REALM

“For anyone who loves LEGO, prototypes in LEGO, or loves mechanical assemblies,
these books are definitely required viewing, and we're not sure how we lived without
them for solong.”

—LENORE EDMAN, Evil Mad Scientist Laboratories

THE LEGO MINDSTORMS EV3 IDEA BOOK:
“Minimalistic but highly informative... encouraging young engineers to apply problem
solving and creativity to the endless combinations of mecharnics.”

—BOOKLIST

THE LEGO BOOST IDEA BOOK:
“Yoshihito's books are among the most useful | own.”
—BRICKSET

“For experienced builders and BOOST programmers, there is plenty of content to inspire
creative new builds and stretch their imagination with original builds.”
—GEEKDAD
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LEGO° INSPIRATION FOR ALL AGES

For oven moro fun non-dlectric
projecs, check out LEGO Tochnic
Non Electic Model: Clover
Contraptions. I foatures a variaty
of working gadgats incuding

& 5 o< x| draving devicos, spinning tops,
measuring tools, and stands for
a smartphone or fablet.
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Yoshifito lsagawa of Tokyo, Japan, is a fechnical writer and IEGO luminary.
In addifion fo running lsogawa Siudio, Inc, he gives [EGO workshops and
lectures at schools and science museums, and creates LEGO models for
events and exhibitions. He is the author of the LEGO MINDSTORMS EV3
Idea Book, the IEGO BOOST Idea Book, and the LEGO Power Functions
Idea Book series, s well as other LEGO filles. He is a graduae of the
Facully of Engineering at the Tokyo University of Science.

See his models in mofion at hifs://wwyoutube.com/ISOGAWAYoshihito/.

This unoffcial book is not endorsed or authorized by
the LEGO Group.

$2499 (53399 con)

ISBN 978-1-7185-0120-1
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