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thought it would be a simple question. | was wrong. Over

the course of nearly fifty interviews — some with employees

who had worked for the LEGO Group all the way back in
the 1960s — | asked one question in particular over and over
again. My mission was to discover for myself the stories

behind LEGO® bricks and this particular one was becoming
my holy grail.

| remember distinctly when the question first arose. This book, The
Secret Life of LEGO® Bricks, was selected by fans via an online vote
from three different options. It was a week after | had learned the
result and my mind had not stopped racing: there were so many
exciting possibilities. Much like the many designers and company
insiders | would soon get to speak with, | had been given my own
open-ended brief from the Publishing team at the LEGO Group and
its fans. | had been entrusted with the responsibility of picking which
tantalising stories and secrets | should try to uncover from a host of
options. That evening | sat mulling over different ideas with a small
pile of random bricks on the table in front of me. Amid the
contemplation, it occurred to me to do something that, despite
having written professionally about LEGO bricks for more than half a
decade, on top of collecting and building continuously for over 30
years, | had never done before: | examined a brick.

From the table | picked up the most basic and iconic of all LEGO
elements, a red 2x4. Almost immediately attributes and questions
began figuratively leaping off the page at me. How did these plastic
bricks stick together? | knew it had to do with the proprietary studs
on top and tubes beneath, but how did they actually work? Where



did this design and its dimensions come from? Picking up a second
2x4 brick, | noticed differences in wall thickness. Why was that the
case? LEGO bricks work so well that | had never needed to stop and
think about how they actually functioned, but as | sat there really
looking at one for the first time, it occurred to me how little | knew
about these toys | loved so much.

In the days and weeks that followed | got an education, and a
team. Simon Beecroft, who served as editorial director and my
‘handler’, as | came to think of him, worked with me to develop the
book plan, which was vetted and approved by the Publishing team at
the LEGO Group. Next came one of this project’s greatest joys. |
was granted access to the very heart of the LEGO Group history: the
digital archive. In this inner sanctum resides tens of thousands of
documents and images going all the way back to the 1800s. Signe
Wiese, one of the LEGO Group corporate historians, and a friend
from many previous collaborations on projects, graciously approved
my hundreds of requests for numerous files to examine.
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Images like this one, from the LEGO brick’s Danish patent, helped me to understand
more than ever before exactly how elements work.



Concurrent with constant deep dives into the archives came a
frenzy of networking. Randi Sgrensen, a Senior Editor in the
Publishing team at the LEGO Group, came alongside to be my
champion and guide through the maze that is the company’s inner
workings. | came with a list of key elements and questions. Randi
took them and began asking anyone and everyone to connect us
with people who could provide answers.

Over the weeks and months that followed, names came pouring
in, each of whom | interviewed. | spoke with machine technicians, set
designers, marketers, element masters, outside vendors and many
more. Revelations came pouring in, and many interviews yielded
even more names to track down. It was an awe-inspiring experience.

At the beginning | thought that each brick or theme examined
would have, more or less, a stand-alone story. What emerged
instead was a lineage. Ideas built, refined, sometimes discarded and
then brought back for consideration again and again to see if they
could meet the needs of a new era. Each successive generation had
been inspired by and built upon the solutions and ideas that came
before; an unbroken creative line that reached all the way back to



Ole Kirk Kristiansen, the LEGO Group founder. Nothing had been
developed in a vacuum, and the tapestry of stories turned out to be
far richer and more vibrant than | could have imagined. The harvest
was plentiful, but one answer eluded me, and getting to the bottom
of that question became my own personal mission.

Finding images like this one, which shows multiple unreleased sets and
parts, most notably the gorgeous road plates, were some of the greatest
delights as | plumbed the LEGO Group archive.

After my moment of contemplation with the 2x4 brick, | had
subsequently dug deeply into its dimensions. | wanted to know why
its creators selected those particular measurements, specifically its
length, width and height. Length and width quickly revealed their
logic. They were nice, even intervals. Height, on the other hand,
proved frustratingly elusive. When the other two dimensions had
been so clean, the height — a fractional number — seemed an odd
selection. What was so magical about this value? As the interview
circuit started, | thought it would be an easy question to answer; after
all, someone in the company would know — but who?

After talking to the LEGO Group foremost element master, a man
who had worked at the company for over forty years, | began to think
| would never find an answer. According to him, that knowledge was
buried deeply in LEGO history. Reluctantly, | set aside my quest, only
to have a discovery rekindle it three weeks later.



During one of my dives into the digital archive | came across a file
labelled ‘Original LEGO Brick Patent’. | took no notice at first. After
all, this patent has been available for years; prints of it can be found
on LEGO.com. But then I noticed something. The file had a lot more
pages that | would have expected. My instincts tingled as | opened
the file to be greeted by scans of a document completely in Danish.
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From childhood, | had always wondered how the old

LEGO® Aquazone backgrounds were made. Thanks to
thousands of behind-the-scenes images from promotional
photoshoots across every theme in the archives, | got my
answer.

After scrolling through a few pages, something became apparent
in spite of the language barrier: this was not the same patent
emblazoned on prints and t-shirts. | would later determine that those
motifs come from excerpts of the American patent, which was filed


http://lego.com/

over a decade after the document that now stared back at me from
the computer screen. This was the original.

| scrolled down, not realising | was holding my breath, until it came
rushing out as an involuntary shout. Several pages in, something
leapt from the screen. After many lines of text in Danish, which |
could not read, | saw numbers arranged in two mathematical
equations. | could work with equations, even if the wording around
them remained elusive. Perhaps these equations would help me to
understand the reasons for the specific height of a LEGO brick. In
fact, at first, they made the whole picture far muddier, but after
several weeks of returning to them over and over again, | finally
began to comprehend the two foundational relationships from which
every LEGO brick ever created has been derived. Finally, | knew
why the basic LEGO brick is the heightitis ... and very soon you will
too.



On January 28, at 1:58 p.m., the
patent was handed in and the LEGO

brick as we know it today was born.
Jetta Orduna, Head &Ff LEGO® Idea House
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Seeing the System

The invention of LEGO® bricks and the science of how
they work



The first LEGO® trees stood on small,
integrated stands at their base.



The classic 2x4 stud brick has been the foundational element of

the LEGO® System in Play since the very beginning.



he dark workshop sat empty. LEGO® models of all

shapes and sizes dotted every flat surface. Work desks,

tops of cabinets and shelves along the walls were filled
with castles, aeroplanes and Moon bases. Some would go
on to be approved for production, becoming the stuff of
legend and defining childhood play for untold numbers of
children

Godtfred Kirk Christiansen, the LEGO Group second-generation
owner, referred to throughout the company as ‘GKC’, would often
make after-hours visits to the design workshop known during the
1970s and 1980s as LEGO Futura. These visits were a touchstone
with the springs from which all his company’s products flowed. For
decades Godtfred Kirk Christiansen would peruse the various
worktables to admire the models on which his designers, all of whom
he knew by name, were working. Employees remember returning to
their desks in the morning and seeing faint traces of cigar ash, a sign
that the owner had inspected a detail on their model. During the
working day, Godtfred Kirk Christiansen would often also offer
thoughts on specific designs to their creators. Such lines of
communication worked both ways. Futura employees would
sometimes attempt to seek approval for a new model or element
from the owner himself.



LEGO designer Jan Ryaa working on a LEGO®
Technic model in LEGO Futura in 1979.

LEGO Futura office in the early 1980s.

Godtfred Kirk Christiansen had a passion for design that kept him
coming back to Futura after hours. He was also the inventor, years
before, of the LEGO® System in Play. One of the reasons that
children love LEGO bricks is because they are reliable. It wouldn’t



matter how appealing a set looked if the bricks didn’t snap and click
together securely in that distinctive, satisfying way, not budging until
pulled apart. Godtfred Kirk Christiansen had created the LEGO
System in Play to ensure this perfect reliability, on which his
company depended. He had perfected it through years of
experimentation and protected it far and wide with patents across the
world. Finally, in his later years, he stood guard as a sentinel,
watching to make sure that the traits of excellence, reliability and
versatility, which were the foundation of the LEGO® System,
remained his designers’ guiding stars.

Godotfred Kirk Christiansen was the LEGO Group second-
generation owner.

Inventing a System



The 2x4 brick was the brick on which the LEGO System was built,
and its story begins on a frigid ferry ride in January 1954 somewhere
between the UK and Denmark. Godtfred Kirk Christiansen and the
head of the toy department from one of Copenhagen’s most
distinguished department stores were returning from a toy fair in
Brighton, England, by ferry and struck up a conversation. It turned
into a lengthy discourse and eventually the buyer, a man named
Troels Petersen, offered a perceptive critique of the toy industry.
Years later, after the LEGO brick became popular, Troels Petersen
was sought out and interviewed about this insight and he recalled
the story as follows: ‘We had a long discussion until well after
midnight. Of course, we talked about toys. During our discussion,
Godtfred Kirk Christiansen asked me what | thought about the toy
industry. | said it all seemed very muddled, as though there was no
system.’



<

Ole Kirk Kristiansen, founder and original owner of the LEGO Group.

Godtfred realised his fellow passenger was right and his father Ole
Kirk Kristiansen’s company was no exception. Since 1932 they had
made individual toys. Each toy was a one-off. No two products were
intentionally designed to work together, let alone be underlain by a
system which informed their design. Craftspeople worked on
products that they thought would appeal to children, end of story.

Upon returning home, Godtfred cast a critical eye over all of the
LEGO Group toys to see if any might be able to support such a
system. No product was left unscrutinised, whether it was made of
wood or plastic. Despite having so many options, only one ended up
meeting the criteria Godtfred created for an ideal product that might
satisfy the demand for a system outlined by his fellow ferry-goer. The
winner was the small, stacking, plastic bricks that his father had
begun producing in 1949. At the time, the family saw plastic bricks
as a sideline and wooden toys as the company’s core business. In a



newspaper interview of the time, Godtfred had said, ‘You can make
nice, cute things in plastic, but wood is a stronger material.” Although
those plastic bricks had enjoyed only minimal success to date, they
were going to transform the company.

In 1957, Town Plan layouts were one of the first incarnations of the LEGO
System in Play.

Godtfred Kirk Christiansen’s vision was an entirely new approach
to toys, which he called ‘the LEGO System in Play’. His idea was to
use the plastic bricks to create different categories of models, all to
the same scale, and sell them as sets. Together, these sets could
create a town with buildings, vehicles and foliage. All the sets were
designed to work together year after year, built of the same selection
of compatible elements, but sold separately. While this approach
would become widespread throughout the toy industry later, it was
revolutionary at the time.

The first incarnation of Godtfred Kirk Christiansen’s LEGO System
evolved into a line of products known as Town Plan, which consisted
of different playmats on which buildings made of bricks could be
placed, intermixed with vehicles, pedestrians and trees. Town Plan
sets would last into the 1970s before morphing into the LEGOLAND®
Town theme after the introduction of the minifigure in 1978.



There was, however, a challenge. As of 1953, just before the
fortuitous ferry ride, the LEGO Group produced fewer than two
dozen elements, not nearly enough to realise Godtfred Kirk
Christiansen’s grand vision. Furthermore, all of those elements were
basic, consisting of bricks with 2x2 and 2x4 studs respectively, as
well as a few types of windows and doors.

Early bricks were hollow on the inside and had slits on the side.



It took a year and a half to develop
the concepts and elements for the
System in Play before its launch in
October 1955. When Godtfred Kirk
Christiansen got an idea, it was all
hands on deck. He was very good at
inspiring his team to do their best
and to come up with new ideas
themselves. The idea was to create a
realistic urban setting in a Danish
style. In the mid 1950s, many more
people could now afford a house and
a car. Then, of course, you needed

gas stations, and so it went on.
Jetta Orduna, Headyof LEGO Idea House



Realising that more types of bricks would be needed, Godtfred
and his team began observing the architecture and shapes around
them as Denmark modernised. At some point, they started making
sketches of new elements on special pieces of paper printed with a
grid of circles to represent brick studs, referred to in the LEGO
Group as ‘knobs’. By 1956 the LEGO Group had grown its
assortment to more than sixty distinct elements in support of
Godtfred Kirk Christiansen’s vision. Curved elements, early plates
and a large baseplate, among others, added versatility.

ey SN >

: L { 9 e
- . BYG pIN EGEN LEGORY 7

A second major change was to consolidate colours. Early building
bricks had been produced in an array of hues. This was not an issue
when selling individual boxes of assorted elements intended only for
free building, but it became more challenging as the goal turned
towards uniform aesthetics across a range of official model sets. The
rainbow of brick colours was reduced so that the majority of
elements appeared in two main pigments, white and red, with one
major, clever exception.

Early moulding machines produced an amount of wastage during
normal operation. Throughout the day employees would collect the
various moulding sprues, products that didn’'t meet quality standards,



and random bits that had been clipped off finished items. Bricks were
not the only plastic toys made by the company at this time, so there
were a host of sources to draw from. All of this, in its many colours,
would go into a machine which ground the bits back into granules so
they could be reused. Rather than try to sort and colour match, the
mixed batch from the grinder would be supplemented with new
granules and re-moulded, creating a random yet beautiful mix of
colours unique to each and every batch.

This recycled plastic was used for a variety of toys, called ‘marbled
products’, in which the mismatched colours would not matter, such
as baby rattles and some early bricks. In order to preserve this
efficient practice, marbled plastic also was used for elements that
were ultimately painted, most notably the first LEGO trees. This
clever solution preserved the waste-saving practice of using marbled
plastic even after other colours were eliminated.
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Many new elements were developed for Town Plan sets,
including trees, flags, street furniture and vehicles, all of
which were not made of bricks.



Early LEGO trees were created without studs or tubes.

Upon its debut in 1955, the LEGO System in Play Town Plan line
was a success at none other than Troels Petersen’s department
store in Copenhagen, and quickly solidified itself in Godtfred Kirk
Christiansen’s mind as the future of the company. The influx of new
elements had done its job and fortunately there was still at least one
piece of the special gridded paper left after the flurry of design work.
Godtfred Kirk Christiansen would soon need it, because the LEGO
System, and the 2x4 brick especially, were about to be further
improved.

The search for stability

In the middle of a cold January in 1958, Axel Thomsen, head of the
LEGO sales company in Germany, travelled to Billund. After thawing
from his trip, Axel sat down with Godtfred Kirk Christiansen and
explained a challenge he was facing, one he had become aware of
through many letters sent by purchasers of LEGO products

LEGO bricks were selling well in Germany, but children and
parents were finding that models were not always stable. Up to that
time, all bricks produced by the company were completely hollow on



their undersides. In theory, when two of them were pressed together,
the walls of the brick above would contact the studs, or knobs, of the
brick below. That contact was meant to force the upper brick’s walls
out slightly while at the same time the elastic properties of plastic
would try to force the brick back into its original shape, squeezing the
knobs and creating grip.

However, the points of contact — already quite small — were
weakened by minor inconsistencies in brick sizes thanks to plastic
injection-moulding technology still being in its infancy. The end result
was that elements did not always stick together reliably. When
children tried to move their models, they would often see them fall
apart.

When Axel Thomsen consulted with Godtfred Kirk Christiansen,
the LEGO owner took a piece of the special gridded paper. He and
Axel huddled together and over the next few hours produced an
array of options to achieve what Godtfred called ‘clutch power’, a
gripping force that would allow elements to firmly and reliably cleave
together.

Without testing, Godtfred Kirk Christiansen had no idea how much
surface area needed to be in contact between two bricks in order for
them to stick together satisfactorily, so he sketched every option
possible within a 2x4 brick’s underside that he could contrive. Two
variants of the now famous hollow tube approach were ultimately
joined by seven other possibilities, including crosses and several
other shapes. Godtfred was pretty sure tubes were the answer, but
he decided to be exhaustive nevertheless. It is significant, however,
that while all options were sketched, only one got its own special
piece of paper, which, despite not being nearly so neat as even grids
of knobs, was just as important. It would go on to eventually
supplement the official patent in the LEGO Group archives.

Brick proportions

On that piece of paper, two foundational proportions were defined,
from which all LEGO bricks are derived. One has a formal name
within the patent: ‘modules’. The other will be referred to in this book
as ‘sections’, as no official designation has been found.



The attribute that was causing the reliability problems was the wall
thickness. The right dimension was not known. It would need to be
determined later through experimentation, but whatever thickness
was found to achieve an acceptable clutch power would need to be
used. Therefore, every other dimension was based around this as-
of-yet-unknown wall thickness value which, from this point forward,
will be called a section.

Next, the distance was defined from one interior wall to the other
beneath a brick with only one row of studs — a distance of three
sections. Therefore, a single-width brick would be five sections
across: two wall thicknesses (one on each side) plus the open space
in between. This dimension was given its own name: a module,
equal to five sections (see diagram 1 on page 18).

Once a brick’s width was defined, it dictated each stud’s diameter,
which must be three sections across. Two bricks side by side would
then have one module between their studs: Two sections for each
wall, and one and a half sections for half the stud on each brick; five
sections in total. Thus, a module also became the distance between
studs (see diagram 2 on page 18).
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Godtfred Kirk Christiansen and Axel
Thomsen met on January 23, 1958.
During their meeting that afternoon
they discussed the issue of lack of

clutch power in the bricks and

Godtfred made some drawings [of the

stud and tube principle] on a piece of

paper. The next day, Godtfred went to
Copenhagen with the drawings and
some samples of bricks with two
tubes. He asked the patent agency to
help prepare the drawings for the
patent application, while an engineer
at the LEGO Group started working
on the actual bricks with the different
solutions, to be added to the patent
application. At first, Godtfred Kirk
Christiansen believed that two tubes
were sufficient, which is why there
are only two tubes to be found in the
drawings for the patent application.
However, on January 25, he decided
that three tubes would be better, so



the physical model that became part
of the application has three tubes. A
week later, on January 28, at 1:58
p-m., the patent was handed in and
the LEGO brick as we know it today,
with the perfect clutch power, was
born.

Jetta Orduna, Headjef LEGO Idea House
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Pages from the original Danish patent showing the various options for tubes that Godtfred
Kirk Christiansen developed.

Based on the assumption that what was strong enough for the
walls would also work for the ceiling, the brick’s top thickness was
defined as one section — the same as its walls. This resulted in a
height of six sections — equivalent to a fractional number — for a
standard LEGO brick.

Many LEGO element dimensions can initially seem random until
viewed as multiples of modules and sections. When broken down
this way, almost everything comes out as nice, even, whole
numbers. LEGO Technic beams are a module in every dimension.
Plates are two sections thick. Lightsaber handles, developed almost
half a century later, are composed of two clean sections. Minifigure
hands are just slightly smaller than two sections, so they quite
literally clutch most standard elements. The LEGO System is built on
these two foundational dimensions. However, all those actual
numerical delineations came later. Initially the LEGO brick was



defined purely in terms of proportion with the all-important wall
thickness, or section, serving as the cornerstone.

Seeing the System

The morning following the brainstorm with Axel Thomsen, 24
January 1958, Godtfred Kirk Christiansen packed up the sketches
and headed off to Copenhagen, Denmark’s capital city and main
industrial hub. Up to this point, LEGO building bricks had been
unpatented and Godtfred was aware that copying ran rampant in the
industrial free-for-all that was Europe’s post-World War Il toy
industry. At that time, toy companies rarely patented product designs
outside their home country, if at all. Because designing and fine-
tuning new moulds was expensive, a toy maker could save lots of
money and effort by getting one of the few companies that produced
plastic-injection tooling to simply make another few copies of mould
designs already on hand.
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Counterintuitively, this was not necessarily always illicit. During the
years both before and immediately after World War 11, toy makers
from different regions, including the LEGO Group, would sometimes
write to each other requesting ideas and even finished designs.
Sometimes this would lead to official authorisation for mould-making
companies to produce copies as a favour to toy makers from distant
markets. Examples are plentiful from the 1950s of identical products
showing up in adjoining countries distinguishable only by a stamp
identifying which company made them.

Such copying was, however, not always authorised. Mould
producers could make a quick sale by churning out a few extra
moulds and selling them to other toy makers when no patent was
involved. This was made doubly easy by the fact that it was often the
mould-making companies themselves who applied for patents on
behalf of toy makers, so they knew when a design wasn't protected
and could be reused with no legal consequence.

Different types of stackable plastic bricks had appeared in many
countries long before the invention of the LEGO brick and continued



to do so during the 1950s and 1960s as well, sometimes authorised,
other times not. Nevertheless, Godtfred Kirk Christiansen was keen
to patent his new invention in as many countries as possible, starting
with Denmark. He had grand ambitions to sell the redesigned bricks
all over Europe. He had seen the System.

Once the patent was filed, the real work began. Over several
years, workable dimensions were calculated that were fed into the
patented formulas and proportions. This work created the iconic 2x4
brick’s final design, along with other fundamental elements such as
the 2x2 brick and roof slopes.

Over the following decades Godtfred Kirk Christiansen remained
the LEGO System guardian, personally approving most new parts to
ensure they remained compatible with each other. In order to
manage production costs, he also carefully controlled the expansion
of the element library. Designer Bjarne Tveskov recalls, ‘I heard GKC
would give a prize to designers who could do a full year of new
models without any new elements.’



Moulds are protected carefully to prevent them from being copied, even after they have
become no longer usable. This mould had been buried in the foundation of a new building
and was recovered years later. Originally, multiple types of parts were cast in the same
mould, as can be seen here.






An element could be quite rough
when it came before the Element
Committee. Often, it had been made
at a worktable from existing elements
that had been cut and glued together.
Sometimes plasticine clay would be
added to an existing element to try
and show in 3D what you were
proposing. Those who could draw
would bring handmade sketches
along with physical prototypes. If an
element made it through the
committee, it would go to
management for approval. Finally, the
technical department at LEGO Futura
would make a precise prototype,
which would connect with standard
LEGO bricks. That detailed design
would then go to the mould team,
who developed the injection mould to
make the new brick.

Carsten Michaelsen, formeyjDesigner, the LEGO Group



The Element Committee

As the LEGO patriarch aged, Godtfred Kirk Christiansen’s role as
guardian of the LEGO System shifted away from him and entered its
own process of evolution, beginning with the formation of a body
known as the Element Committee, whose job it became to protect
and grow the System.

It is not now known exactly when this body was created, though it
seems likely that it was something informal that eventually became
codified. In its earliest days, serving on the Element Committee was
an unofficial part of a product designer’s job description. When a
designer developed a new type of LEGO brick, it had to be brought
before the Element Committee, which consisted of fellow designers
acting as a peer review, complete with critiques and suggestions.
Their mission was to ensure that any new piece that went into
production was as compatible as possible with every other element
already in the LEGO System. By the 1980s the Element Committee
had grown even more formal, with a representative from each LEGO
theme, including LEGO® Town, LEGO® Space, LEGO® Castle and
LEGO Technic, selected to serve for a period of time.

Such a committee existed in this format throughout the 1990s and
2000s until company growth made such an approach unwieldy. As
the number of sets and themes released each year began to
increase almost exponentially in the early 2010s, asking designers to
not only generate all those products but also take time to thoroughly
peer review each other’s proposed new elements became too great
a burden.

In 2004 a new role was created in the LEGO Group, called
Element Coach. The department of element coaches carries
Godtfred Kirk Christiansen’s legacy as keepers and guardians of the
LEGO System. Initially this department was populated with some of
the LEGO Group most senior designers and experts, legends within
the company, some of whom had worked there since before
minifigures were developed in the late 1970s and who carried with
them decades of knowledge. It was this team which consolidated
and formalised the variety of guides, test results and rules of thumb



that had floated around the company in various states of formality for
years. Together with another group of specialists within the company
who are responsible for measuring bricks at unbelievably tight
tolerances, element coaches have been able to use modern material
science and magnification tools to supplement generations of in-
house experience. This has allowed them to quantify and manage,
more accurately than Godtfred Kirk Christiansen could have
dreamed, exactly how the LEGO System works. The key is
connector pairs.

Godtfred Kirk Christiansen and his team relied on physical testing. They experimented with
different approaches to moulds and noted which ones didn’t work, sometimes as a result of
not enough plastic being inserted. The results of several such tests are shown here.

Clutch power

Clutch power in LEGO elements derives from deflection and is
managed by connector pairs that define how to achieve just the right
amount of strength between two individual connectors for the bricks’
all-important reliability. When the first 2x4 bricks were created, the
first connector pair, composed of studs and tubes, was also
invented. It worked like this: studs on top of the lower 2x4 pressed



into contact with the upper brick’s tubes and walls. Because studs
are round, the point of contact was very small, so all of the force was
concentrated. Force distributed over a small area is stronger than
when dispersed over a large one. This is why tubes work so well, as
they concentrate pressure.

Studs push at their points of contact, forcing the receiving brick’s
walls and tubes to deflect. Walls pop out ever so slightly, while tubes
simultaneously get compressed in on themselves. Run a finger along
two joined bricks and the slight bump out of walls can be felt, though
it is very subtle.

Since 1963, LEGO elements have primarily been made of
acrylonitrile butadiene styrene, or ABS, a plastic which is naturally
elastic, meaning parts want to return to their original shape when
deformed, just like a rubber band. Clutch power is created by the
opposing forces of studs pushing out and walls trying to pull back in.
While the ideal strength’s value must remain secret, it is a defined
number measured in newtons.

To accommodate the slight expansion of a brick’s footprint when
its walls pop out, LEGO elements are never quite full modules in
either length or width. Each edge is shorted by ~0.1 millimetre to
create a small air gap between joined elements. The distance from a
brick’s terminal studs to those of its adjacent neighbour remains a
full module, but the tiny space created between walls gives enough
wiggle room for bricks to be added and removed without grinding
against one another and creating unwanted points of contact that
would negate the force or make it hard to insert a brick into a space
surrounded by other elements.









The role of element coach is different
from element designer. Element
designers work with model designers
on a specific model. They
concentrate on creating the perfect
element needed in that model.
Whereas element coaches think
about the whole LEGO System and
how new elements might be used
across different themes. We
encourage teams to work together to
avoid too many similar elements
being made. We also coach the
model designers to make sure
models are appropriate for their age
group. For example, if a model is for
younger children, we might avoid
having left and right elements, as
these elements can be difficult to
identify correctly. Sometimes a new
element looks cool but doesn’t have
a lot of other applications. But



changing it to make it more widely
usable can make it more difficult for
younger children to understand. In
that case we might say it’s better to
make a super-specialised element
that only comes in a few boxes. We
also keep an eye on moulding
requirements; we have a deep
collaboration between the whole
value chain, from designer to
engineering and production.
Ultimately though, our main task is to
guide designers to make sure that
new elements adhere to the rules of
the LEGO System. We want
consumers to see a nhew element and
iInstantly know how to use it. That’s

our most important task.
Jan Hatting, Master Element Coach, the LEGO Group



Such an air gap is not, however, incorporated into vertical
stacking. All standard bricks are exactly six sections tall. Wall
thickness, the original section, has also been altered and now varies
from brick to brick, including in the original 2x4. Despite the depiction
in the patent, the walls of a 2x4 brick are no longer exactly a section
wide. Several years after developing the 2x4, Godtfred Kirk
Christiansen and his engineers realised that, in lieu of a uniform wall
thickness across its whole length, they could narrow the wall’'s width
and add small ridges where studs needed to make contact.
Reducing the amount of plastic used for the LEGO Group most
produced element netted substantial benefits to both the company
and the environment. The thinner variant with ridges has been used
exclusively for decades, but collectors of older bricks can usually find
examples of 2x4s with full wall thicknesses. The alteration did,
however, change the connector pair. Managing and cataloguing such
alterations, as well as new types of connectors, is another job for the
element coaches.

Making connections

Reliable connections are the LEGO System lifeblood, and through
the years many different types of connectors have been added.
Studs and tubes are the oldest and most basic, but they have been
joined by clips, bars, snaps, cross holes, and many, many more.
When two elements can be joined, the portions of each which
facilitate attachment form a connector pair. Minifigures holding
goblets in their claw hands create a connector pair between the hand
and cup stem.

A good connector pair causes deformation, which results in an
overall gripping force equal to the ideal clutch power value. When
the classic pair of 2x4 bricks are connected, a corner stud will be in
contact with two walls and a tube. The three points of contact create
a force that is right at the target clutch power when added together,
which in turn creates just the right amount of grip and therefore
reliability in terms of components staying together. Three points of
contact was, in fact, the longstanding rule of thumb within the LEGO



Group for element design before science caught up and explained
why.

While simple in concept, the number of possible connector-pair
combinations quickly becomes dizzying. Take, for example, the stud
atop a simple 1x1 brick. This could form a connector pair with the
walls of another 1x1, the circular base of a round element, or a
minifigure’s foot, and that is before considering numerous ways it
could be inserted into various other basic bricks.

There are lots of ways connector pairs can potentially go wrong.
Some may be too weak, leading to stability issues. Others can be
too strong, making models frustratingly hard to pull apart. They can
introduce stresses which are too great, resulting in permanent
deformation and damage to one or both bricks.

Beyond physical considerations, some connections may be
possible but too confusing for children, or so specific that they limit a
brick’s wider usefulness. Astonishingly, the LEGO Group has
catalogued and analysed nearly every possible connector pair. Much
discussion is made among LEGO fans concerning ‘illegal
connections’. When a LEGO designer refers to an illegal connection,
what they mean is that a connection has gone wrong in one of the
ways listed above. How they make that determination stems from
analysing a connector pair’'s most important attribute: function.



Form follows function

Not to be confused with ‘play functions’, connector-pair functions
have a different and very specific internal meaning. Hearkening back
all the way to the beginning, they refer to the clutch power achieved
when two elements are joined. Internally, LEGO designers use the
term ‘clutch power’ primarily in reference to an element’s tubes,
whereas connector-pair functions describe every type of connection.
Today, thanks to advancements in technology, ideal clutch power is a
precise value quantified by the element coaches, who are
responsible for steering designers toward creating new bricks that
achieve it.

The element coaching process sometimes pushes back on new
prototypes created by designers, however potentially exciting they
seem, simply because they would modify connector pairs in ways
that would hinder the overall building system. Therefore formal
guidelines have been created — the spiritual successor to Godtfred
Kirk Christiansen’s watchful eye. These guides remove the
complexity of having to think about material properties by consisting
almost entirely of key dimensions along with a few forbidden
connections. Those dimensions have been derived from hard
science and, if followed, ensure that all connections meet their
function.

Godtfred Kirk Christiansen could, of course, not see this amazing
future back when he sketched with Axel Thomsen on a cold January
afternoon. However, the relationship between modules and sections
that he defined still serves as the foundation for all the rich
complexity that now exists within the LEGO System. As the new stud
and tube elements slowly displaced their hollow predecessors, even
more new and exciting bricks were about to be imagined.



Older 2x4 bricks, seen on the right, have
slightly thicker walls than newer variants,
seen on the left.

0 i
S
3 S

The brown 1x1 round brick makes a good
connection with the grey brick because it has
a stop in the top that anchors it. However, the
orange cone has no stop at the top, so it
could be pushed in too far. This would result
in unacceptable stress on the pin and inner
walls of the grey brick. This is considered an
‘illegal connection’.



Trains were always popular with

adults

, the more

and the more detailed and

popular they were.
Henrik Andersen, DesignjMaster, the LEGO Group

realistic we made them



2
Rolling Along

How the dynamic LEGO® wheel created a world of
movement, got LEGO trains on track and paved the way
for sets aimed at adults

Metallic inlays on the plastic track elements allowed for a current to be conducted along the
rails in order to power LEGO® trains.



Set 10194 The Emerald Night,
released in 2009, included multiple
copies of both large train wheel
variants.

The first LEGO wheel element was the end result of
a long design process.



ome LEGO® products enjoy a privileged position as

front-runners for release every couple of years, thanks to

demand never being in doubt. Young children, after all,
will always want police stations. Other products must
constantly fend off younger, flashier rivals to hold their
precious spots on production lines. Champion among these

survivors is LEGO® Train, which has strung together an
unparalleled string of reinventions and has lived an ever-
threatened and improbable existence stretching over half a
century. Along the way it has served as an incubator for
innovation, generated amazing elements, been fashioned
into awe-inspiring sets and, perhaps most importantly, shown
that adults formed a sizeable fanbase for LEGO products. All
of that drama and struggle, however, would have seemed
unimaginable back at the beginning. Upon their release,
trains were the LEGO Group darling, thanks to a new,
foundational element.

As the 1950s drew to a close, the Town Plan series of products was
still going strong. Up until then, toys under that banner almost
exclusively used LEGO bricks to build structures that depicted urban
or village life. Petrol stations, houses, office buildings and churches
were all regular favourites, along with small-scale LEGO vehicles
that populated children’s cityscapes. Within the LEGO Group,
however, there was a growing desire to make models even more
dynamic.
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Many different types of small-scale
vehicle were produced for Town
Plan sets.

An initial effort to introduce variety involved prompting children to
use bricks already owned in new ways. Designers created inspiration
models whose pictures were reproduced on leaflets, in boxes and



across special ideas booklets, all intended to give young builders a
sense of what was possible. Ships were immediately popular, with
concepts for all manner of seagoing vessels gracing printed
materials, along with a few official sets. The company wanted to do
more, though, and set about inventing an element that didn’t yet
exist: a LEGO brick with movement.

There was a clear, natural choice for the first dynamic element due
to the sheer number of possibilities it would open up: a LEGO wheel.
In fact, lack of wheels was a primary driver behind the popularity of
ships among designers. Brick-built boat hulls, simple though they
were, due to the limited number of parts available during the 1950s,
were paragons of realism when compared to a vehicle that should
have wheels. Square elements stood in as best they could, but came
off looking somewhat like a caveman’s first prototype. With beautiful
wooden trucks, trains and tractors in the company’s recent past, the
contrast was even more stark. Something needed to be done!



A display shows some of the ships that could be built from
LEGO bricks in 1960.

Initially there was no formal project to develop a wheel. Instead,
several employees began experimenting independently. Eventually
Christian Lasgaard, who had been hired in 1954 and risen to head
the development department, responsible for creating new products,
was officially charged with creating a wheel that would be compatible
with existing bricks. Several prototypes were developed but none
were quite right. Staying true to the LEGO® System turned out to be
a foundational issue. Whichever final design emerged would need to
be removable and interchangeable, just like any other brick. Normal
toy cars have their wheels and axles cast together then affixed
securely to a chassis, but such permanence wasn't right for LEGO
toys. Prototype wheels that could satisfactorily be popped on and off



vacillated between what felt like two mutually exclusive extremes. If
the axles were held snugly enough to prevent wobble, they inevitably
cracked any brick serving as a chassis or anchor point when being
pulled out or inserted. Conversely, designs that didn’t crack held on
so loosely that models wobbled in a way that everyone knew would
frustrate children.

Before LEGO wheels were invented, regular bricks had to stand
in, which greatly limited functionality.

Observing the development and rejection of all these prototypes
was a long-serving employee named Knud Mgller. Having come
onboard back during the 1930s, working in the woodshop, he
transitioned to the design department in 1951. Knud Mgller began
developing his own wheel solution, which involved a new variant of
the 2x4 brick. His idea was to cast a channel from the outside edge
of a 2x4 brick’s long side all the way to its centre tube, creating an
open ‘valley’ from one side to the other. This U-shaped channel
would fit in between the studs at a depth of about one third the
brick’s height. An axle could then lie within it and be secured by
placing another brick on top.



However, Knud’s design had another attribute which made it even
more appealing. Because the centre of his valley was a standard
LEGO tube, that area was wider than the rest of the channel. This
allowed him to propose axles that could flare at their ends, meaning
they would rotate within the channel but still be kept from slipping
out. Unfortunately, this first design failed when Knud produced a
prototype and tested it. Rolling caused the wheels and axles to rock,
popping apart the bricks between which they were secured.

Fortunately, Knud Mgller realised that the concept of independent
wheels and axles held in place by a modified 2x4 brick was sound.
Through several more prototypes, Knud honed his design, eventually
solving the original cracking problem that had plagued his co-
workers by developing a special double-walled 2x4 brick with holes
bisecting it through both its long and short dimensions. A wheel with
a short metal axle cast into its centre could be inserted into these
holes. Eventually his design was brought to Godtfred Kirk
Christiansen’s attention. A couple of modifications and additions
were made, including the first-ever LEGO tyre, and the design was
scaled up so that two sizes were produced using Knud Mgller’s
special 2x4 brick as their attachment. The pair of LEGO wheels were
unleashed upon the market in 1962 at the Nuremberg Toy Fair,
where they were heavily showcased.



One special young LEGO fan in particular was absolutely
delighted with the new elements. Kjeld Kirk Kristiansen, Godtfred
Kirk Christiansen’s son and future owner of the company, was
already a car enthusiast by this point in his life. During the 1960s, he
often sat next to one of the company’s handful of full-time designers,
watching them work, and built his own models at home. Kjeld had
fully embraced the late 1950s ship boom, constructing every
seagoing vessel in Denmark’s Royal Navy, but cars remained his
favourite subject matter. Using the new wheel element, he built his
own large garage filled with all manner of sports cars, limousines
and off-roaders. Kjeld Kirk Kristiansen dubbed his creation ‘LECA,
an amalgam of the LEGO word + ‘CAR’, and would put prices on
each vehicle, noting if they were for sale, before showing them to his
father.
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Godotfred Kirk Christiansen inspects the selection of vehicles in
Kjeld’s LECA showroom.



A slightly modernised version of
Kjeld Kirk Kristiansen’s childhood
jeep design became set 330,
released in 1968. In the
background is a modern car
inspired by another of Kjeld’s
childhood designs.

One model was apparently good enough to close the deal as, in
1968, Kjeld Kirk Kristiansen'’s rendition of a four-wheel-drive-style
vehicle became set 330. Many of Kjeld’s models survive to this day.
Upon seeing them years later, during the early 2000s, a designer,
Henrik Andersen, asked if he could recreate one of them with some
modern touches and Kjeld happily assented. Henrik discovered that
some of the youthful Kjeld’s building techniques were not a simple
matter of replicating: for instance, current rules didn’t allow a plate to
be pressed on its side into the studs of a brick beneath. However,
the LEGO Group owner gave the designer special permission to be
as flexible as possible in this instance!



Making trains possible

Over the next year after their release, LEGO wheels spread like
wildfire, unleashing a torrent of creativity from designers that
previously would have been impossible. Wheeled vehicles of every
size, shape and type rose ever higher on worktables; production
could barely keep up with the number of possible options. Many
designs appeared as sets, while the alternates were used in
promotional material or as inspirational pictures in company
literature. Along with the wheel, another element was produced,
known as the nylon hinge coupling. One of the LEGO Group first soft
elements, it consisted of a pair of 2x2 plates joined with a short run
of flexible plastic and was developed so that multiple wheeled
vehicles could be joined together. The first application was a tractor
and wagon. Taken together, the nylon connector and wheel meant a
train was inevitable. Images in the LEGO Group archive show at
least ten different prototype models, each vying for the title of first-
ever functioning brick-built train. The winner came to market in 1964
as set 323 Train.

Godtfred Kirk Christiansen’s heart and passion were in product
design, but he also took his responsibility as the LEGO Group
financial steward very seriously. Accordingly, as the company
matured, a budget-management strategy was put in place that is still
used to this day: frames. Frames evolved from looking at a target
release date and projecting backwards to when work on the toys
needed to start, and calculating costs accordingly. Eventually, frames



became the designation for each category of a new toy’s cost and,
by the 1970s, it had become a formal system which has only grown
more granular and complex since. Today, it is inexorably interwoven
into element design and product development.

Product lines will receive a number of new element frames, colour-
change frames and decoration frames. Each of those categories can
be broken down even further. Decorations are divided into more
expensive printed element frames versus more economical sticker
frames. Some types of moulds are more expensive to make, so not
all new part frames are created equal, either.

Once the allocations are made, teams will sometimes trade frames
both within their own groups and across departments. If an idea is
especially good, a special case can be made for an extra frame or
two. By far a theme’s easiest year is its first, when the need for
novelty and to distinguish itself from what has come before usually
leads to a windfall of frames. In the mid-1960s, the formal frame
system was still some years away, but LEGO Train was nevertheless
about to experience that first-year phenomenon.

A new category

With the wheel established and the Town Plan line nearing its tenth
birthday, a single product was about to receive the largest volume of
new elements since the first development of the LEGO® System in
Play. Rather than simply make models of trains, a whole new
category of toy was being developed. First came multiple track
elements in a distinctive blue hue, a train-specific wheel that could
grip that track, and coupling components for joining wagons, soon
followed by 4.5-volt electric motors and battery boxes.



Set 323, released in 1964, is the first-ever LEGO train.

This early LEGO train design dates from the 1960s.



By the end of 1966, LEGO Train became its own subgenre of the
LEGO System, with both push-along and powered options. Ever-
greater realism and detail had become possible thanks to an
element invented in 1962. During the 1960s many Danes sought to
build or modify their homes, sometimes using LEGO bricks to plan
and build 3D models of their dream houses. To improve the realism
of the builds, LEGO plates were developed and released in 1962 as
part of the Scale Model line. At two sections tall, or exactly one third
of a standard brick’s height, plates allowed for far more subtle
shapes and angles, and were perfect for depicting a slightly tapered
roof or a change in texture on walls. They also worked well for
vehicles and were incorporated into both locomotives and wagons.

The original blue track elements were joined by a shared
2x8 plate at either end.

Trains saw healthy success and a truly astonishing toy was
developed for the 1968 line: a motorised engine controlled by a
whistle. Blowing the whistle once started the engine, blowing it again



made it stop, and a third blast made it reverse direction. Trains were
officially the LEGO Group new blockbuster. To make it even easier
for children, the entire line was revamped in 1969 with a 12-volt
electric system that incorporated metallic rails set into the track. This
meant that a transformer element could be used to power motors
with no need for an onboard battery pack, making LEGO sets
function in the same manner as mainstream model-train layouts.
Never forgetting younger children, over many years the company
continued to release push variants that shared ever more detailed
and realistic pieces with their powered big brothers.

Trains became a staple of larger Town Plan sets, providing
another dimension to layouts, which children could make as big as
they wanted, thanks to track accessories sold in boxes. However,
LEGO Train’s first fight for survival was on the horizon. Through the
1970s, other themes like the precursor to LEGO® Technic began
introducing exciting and complex movement to their models. Trains
started to get less attention as excited designers moved to innovate
in new places. At that time, with so many ideas and limited
production slots, sets needed champions to help push them through
and LEGO Train was losing out. Models continued to be released,
but in smaller numbers. Then came the minifigure and with it, a
reckoning.



Set 118 Electronic Train, released in 1968,
featured a black train whistle and white
receiver brick that stopped and started the
train remotely.



Town Plans like this would have been the stuff of childhood legend in the 1960s.

As one of the only legacy themes to predate minifigures, the entire
portfolio of elements for LEGO Train had been designed without the
LEGO Group minifigure populace in mind. Contemporaries in 1978
such as LEGO® Space and LEGO® Castle were developed and
released concurrently with the minifigure and all of their new
components were scaled to fit. Four LEGO Train sets were released
that year, but the trains were not sized to accommodate minifigures.
Train elements would need an overhaul to survive in the new
minifigure-centric world the LEGO Group was chugging into.
Fortunately, at just the right moment, both frames and a veteran
designer briefly became available.

Minifigure-scale trains

Jan Ryaa, best known as one of the founding fathers of LEGO
Technic, shows up as a key character in the stories of multiple LEGO
products. Having wrapped up the initial release of LEGO Technic
precursor (the theme would not be officially called LEGO Technic
until the 1980s), he and his team took up the challenge for LEGO



Train. Town Plan had already been transitioned over to LEGO®
Town, with a host of updated elements scaled to the minifigure. It,
along with the brand-new LEGO Castle and LEGO Space themes,
was still permeating markets both in Europe and America as the
1970s closed. Jan and his team realised that they had a unique
opportunity. None of those themes needed major element updates:
sets using existing parts would be more than sufficient to keep them
fresh. In a bold gambit, they prevailed upon their colleagues to
allocate almost every frame of the 1980 product cycle to an overhaul
of LEGO Train, setting an ambitious goal of establishing it as a
minifigure-scale theme in its own right, with twenty-eight new sets.




Set 7750 Steam Engine with Tender, from 1980, included multiple new parts, including the
train doors and larger train wheels.

For the next six months designers created concept after concept,
literally filling their team’s workspace such that there was barely
room to walk. They didn’'t want to just do some of their ideas, they
wanted to do all of them. Sets, parts, types of trains, crossings,
accessories — all of it. One designer built an antique steam engine
pulling a pair of classic coaches with new windows and doors.
Another developed a fully realised cargo train with new tenders,
couplings and wheels. Yet another crafted a flashy, yellow, modern-
looking passenger train set with even more new elements. Ideas for
new bricks were swapped, refined and spread across as many trains
as possible to stretch the allotment of frames, generous though it
was, as far as possible. Creative energy and excitement buzzed in
the room despite the inconvenience of having to nearly hop on one
foot to reach the bathroom.

Jan Ryaa himself tackled the upgrading of the blue track, which
had remained virtually unchanged since its release in 1969. He had
personal experience with the track’s main drawback: stability. Jan
Ryaa’s son loved LEGO trains and at weekends he would set up a
board on his bed, then spend the day constructing a layout. At night,
when it was time to sleep, Jan would try to move the track for his
boy. No matter how careful he was, the layout inevitably broke. Blue



track consisted of independent rail elements that were joined by a
single 2x8 plate, each rail clinging for dear life to a single stud on
each end. Jan realised what was needed: a special railroad tie
element that could more firmly attach to the track. Ultimately this led
to new rails as well, with small slots that clipped into this tie
component. Jan’s personal challenge was to make the connections
so secure that train layouts could be hung on a wall. Were it not for
the heavier metallic rail elements needed to power the new 12-volt
engines that also had to be attached to his rail tie, Jan would have
succeeded.

The demanding pace required to meet their ambitious target led to
Jan and his team working hard — and finding the occasional
unorthodox approach for meeting deadlines. One designer tasked
with creating 7822 Railway Station fell ill a week before his due date.
While the build itself was complete, he had yet to finish the alternate
models that were always shown on the back of a set’s packaging. In
a move that would never happen today, he got permission to take
the unreleased model home, where his wife developed the alternate
builds while he lay sick in bed with pneumonia.




| actually made a mistake on the train
station. At that time, in the beginning
of the new trains, | made a little extra
money doing the decorations for
some of the models. | made them at
home at night after my regular hours
were over. When we made the first
train station, we decided to make an
arrivals and departures board. And
actually, | made a mistake on one of
those stickers because there was a
time schedule of 24:07, which doesn’t
exist. | didn’t notice that. Maybe | was
a little tired at that time.

Jan Ryaa, former DesignMaster, the LEGO Group

NOTE: Fortunately for Jan, someone must have later caught his error,
because the finished set, 7922 Railway Station, did not include his
mistake on its departures/arrivals sticker.



After a two-year hiatus, LEGO Train was reborn in 1980 with an
unprecedented launch of twenty-eight products, including an
astonishing four complete starter sets with full trains and enough
track to get them running. These mega-sets were supplement by
seven individual engine and coach models, a train station and a host
of electrical accessories — all of which would have allowed Jan
Ryaa'’s son to create layouts beyond his wildest dreams. The entire
portfolio of train parts had been updated in a single year and
modernised so thoroughly that the theme ran for another decade.
Much of the 1980s saw a steady stream of new models chugging
onto those grey tracks until, once again, elements became a new
challenge.

7720 Diesel Freight Train Set, with track and platform, was one of the four complete train
starter sets released in 1980.



A new system

As the decade waned, LEGO designers were developing new ways
to create novelty in what were now the established primary product
lines of LEGO Space, LEGO Castle and LEGO Town. One of several
cross-theme elements developed was a family of electrical pieces
that used a 9-volt power supply to create lights and sounds. The
collection of components was dubbed the 9V system and at its core
was a battery box that incorporated electrical plates to which
conducting elements could be attached. The first two accessories
were a light brick and a small speaker that produced a sound that
was shrill to a degree utterly disproportionate to its size. Thanks to
housing only a single battery, the power box could be incorporated
into smaller models than ever before. It was, however, not powerful
enough to motorise trains, but was capable of a propelling a pair of
monorail sets. In 1990, LEGO Technic adopted the new system,
which meant that LEGO Train was now the only product line still
using the old 12-volt components. Once again, all the motors and
electrical components were updated, this time to incorporate the 9V
system so that parts could share internals with elements from the
new family.

Visually, the biggest update was once again the track, which was
completely overhauled into single moulded elements with brand new



connectors. Jan Ryaa’s original dream was realised, as this new
system was so secure it could be hung from a wall. Between 1991
and 1994, some of the most detailed and beautiful LEGO trains ever
were brought to market, including the legendary 4558 Metroliner,
which introduced a new windshield element.

By merging rails and ties into a single, moulded element,
designers had succeeded in both simplifying and beatifying track
components. But the update also meant that the metallic rails, which
up until this point had been their own separate parts, had to also be
incorporated into the new track element. While undoubtedly more
realistic and aesthetically pleasing, there was now no way to
produce inexpensive track for push-along trains which, until this
point, had always existed alongside their more expensive powered
counterparts.

Electrical components can enable novelty and a type of play
unattainable through any other means. Conversely, they are in direct
conflict with one of the central tenets of the LEGO System in Play:
backwards compatibility. Electrical systems, like computer
technology, become obsolete. They also degrade much faster than
basic LEGO bricks and, once a battery box or wire from an older
system fails, it cannot be replaced or easily substituted, unlike
almost every other LEGO element. LEGO Train has long been in the
unenviable position of being the theme most inexorably tied to
electrical components; only LEGO® MINDSTORMS® could even
compete for that title. When the 1990s waned, obsolescence reared
its head once again. Light and sound had fallen out of favour and
every other theme was moving away from electrical elements. With
each passing year, the number of other product lines with



applications for 9V fell until LEGO Train stood alone. It seemed as if
LEGO Train might be reaching the end of the track.

Rise of the adult fan

Innovation has long been the LEGO Group lifeblood. Often this takes
the form of an inspired new piece or product line. Sometimes,
however, it is more subtle. A pivot, or slight change in strategy;
thinking about something in a different way. It was such an
innovation that saved LEGO Train. At the close of the twentieth
century, the LEGO Group discovered something surprising. A small
but growing and passionate community of adults were enjoying large
numbers of LEGO sets, including trains. The company created an
official liaison position. A dialogue ensued and the liaison brought
back a clear message: massive cooperative train layouts were the
backbone of this emerging community. Ending the theme would, at a
minimum, frustrate these passionate customers and might put an
end to the movement all together.

An experiment was proposed. The 9V transformer and other
expensive electrical parts would be placed on hiatus, but train-
specific elements like doors and windows would continue to be
manufactured. Those would be maintained for a line of products
targeted towards what adults were saying they wanted: individual
train cars not sold as part of a starter set so they could easily buy
multiples. That experiment became the My Own Train line, which ran
from 2001 through 2002 and consisted of both finished models and
bags of bricks geared towards trains. These were also sold briefly as
a collection along with a rerelease of the legendary Metroliner,
originally from 1991.

As the liaison for the adult fan community had expected, grown-up
fans, who began referring to themselves as AFOLs (Adult Fans of
LEGO products), loved the line. Unfortunately, it didn’t have the
same appeal for the general public or new adopters, who had no
easy or obvious way to purchase components that would power their
trains, but still had to buy costly metal-lined train track. However, a
certain boy wizard was about to intervene and put his magical hand
on the scale.



My Own Train was the first theme
targeted at the adult market.

LEGO® Harry Potter™ sets launched to huge success in 2001,
and 4708 Hogwarts Express in particular was a favourite. After all,
every child at that time wanted to ride off to the magical school for
witches and wizards themselves! Overnight, the situation changed
for 9V and the train elements. Instead of those specialised
components having a home in only one theme, there was now the
possibility for three. In the wake of My Own Train, it became clear
that modern children had simply viewed LEGO Train as not for them,;
it had been separated off into its own theme and even appeared in
the back of most brand catalogues along with LEGO Technic and
LEGO® Model Team, lines both targeted at older children.

Such placement was understandable: after all, the sets were
complicated both to build and operate. Unfortunately, this created a
market mismatch. Trains were and are extremely popular with
younger children, but by the time most children were
developmentally capable of owning a LEGO variant, they had
outgrown the interest. To solve this dilemma, a plan was hatched to
fold trains back into the mainstream family of LEGO® City products,
which generally target a younger demographic. Concurrently, the
latest AFOL liaison continued to push for more products in the vein
of My Own Train: highly detailed products targeted at the emerging
adult market. In the end all three approaches were realised. The
results, released between 2002 and 2004, were an expansive theme
within LEGO City, the only motorised Hogwarts Express ever made,
and a legendary set for adult collectors.

Creating collectibles



Most of the first LEGO models targeted at adults in the first half of
the 2000s began as LEGO designers’ passion projects. Designers
speak of this time as if the LEGO Group were a tech startup, with
many employees having the freedom to initiate and develop their
own ideas. Many amazing sets and product lines were incubated
and birthed from this extraordinary period, including 3451 Sopwith
Camel, 10189 Taj Mahal, 10124 Wright Flyer, 10181 Eiffel Tower,
3723 LEGO® Minifigure, 3450 Statue of Liberty, as well as Modular
Buildings, some LEGO® Star Wars™ Ultimate Collectors Series
ships, and many others. They were true passion projects. It was
within this special atmosphere that a new vein of trains emerged —
collectibles, starting with the legendary 10020 Santa Fe Super Chief
from 2002.

Collectability was the AFOL liaison’s pitch. Children would play
with the new LEGO City trains, fans of Harry Potter would enter the
fantasy with LEGO® Harry Potter™ Hogwarts Express™, and adults
would have limited-edition, ultra-realistic models to include with their
expansive layouts. The project was authorised with a caveat: it
needed to be a real-world train made with no new element frames.

The designers of 10020 Santa Fe Super Chief met that challenge
through clever use of the available moulds catalogue and by
advocating for an allocation of colour-change frames. A one-off train
window from 1994’s set 4564 Freight Rail Runner was found to be a
perfect windshield when switched to red. The designers’ biggest
battle was wheel bearings, which had to be in grey or the Santa Fe
wouldn’t look right. Fortunately, LEGO® World City, the theme that
was replacing LEGO Town at that time, was slated to have two trains
as well as individual wagon sets. Designers from that team agreed to
use grey wheel bearings on set 4511 High Speed Train and 10158
High Speed Train Car, donating one of their colour-change frames to
the cause.



Set 10020 Santa Fe, released in 2002, achieved its iconic look through
colour changes and clever parts usage.

Upon release in 2002, all 9,999 of the collectible Santa Fe Super
Chiefs sold out quickly, resulting in a second, unexpected production
run that omitted the specially numbered bricks included in the first
wave. Several other successful collectible trains, produced primarily
for adults, followed in the next few years, as well as an independent
pair of sets within the new LEGO City theme that replaced LEGO
World City in 2005.

Power functions

By this point, 9-volt motors, special components just for the first
LEGO City trains in 2006, and a variety of other electrical systems
used by LEGO Technic were all being manufactured and then
warehoused. Production space in the factories is precious and
switching between moulds takes time. Something new was needed
and, in the late 2000s, a team was commissioned to begin working
on a single electrical system that could be adapted to meet the
needs of every theme and which contained powered elements. Once



it was ready, all the other different elements would be retired.
Painstakingly designed over several years as a family of elements,
this effort culminated in Power Functions, a system of
interchangeable and fully compatible battery boxes, motors,
controllers and more.

By the late 2000s, the LEGO Group had hired several designers
from the growing AFOL community. They and the AFOL liaison of
that time knew that retiring 9V was going to hit the fans hard. New
generations of children getting a LEGO train for the first time would
not even notice the change but, for adults who had invested heavily
in 9V trains for nearly twenty years, it could be cataclysmic. Power
Functions returned to battery boxes, which meant that all the new
train track, while compatible with the previous version from a
connector standpoint, would not need metal rails. This had the
advantage of making track less expensive to produce, thereby
lowering the bar of entry, but it meant that new track would be
incompatible with 9V train motors that relied on electrified rails.
Furthermore, the element managers, predecessors of today’s
element coaches, working in collaboration with designers, had
earmarked all of the train-specific elements for deletion. From now
on, trains would have to utilise windows and doors shared by other
product themes.




Moulds are stored on shelves inside a special warehouse in Billund.

The LEGO Group has thousands of moulds in active use every
year with even more on standby. Every one of them must be
regularly calibrated, maintained, polished and stored in a massive
climate-controlled environment. Prior to the mid-1990s, when
computers began making it possible to store information in
databases, designers relied on an analogue element archive,
personal lists and their own memories to know which parts were
available and which were not. Retiring elements and destroying
moulds occurred rarely; normally only when a new or better element
came along and replaced it, such as what was about to happen with
9V. However, around the year 2000, a host of new moulds were
created in a very short time for a number of themes that struggled in
the marketplace. Many of the elements were highly specialised for a
particular theme and were unusable when that theme ended. Over
just a couple of years, storing such a large number of moulds,
elements and colour variants had become a challenge.



It was time to simplify the element library. Several veteran
designers were asked to join a team to use their extensive
knowledge of parts and colours to reduce the number of elements.
They managed to reduce the number of moulds and parts needing
storage by thousands. One example was the humble wheel. Over
many years since its introduction, the number produced had
ballooned to over a hundred different types, many with equal
diameters and only slight differences between them. Such scenarios
were commonplace across many element families.

It took a whole decade, from 2000 to 2010, but by the end
designers had assigned ID numbers to every element, created a
company-wide database to manage its parts catalogue, called Easy
Builder System (EBT), and began establishing standards for existing
families of components that defined rules for when they could be
added to. Wheels were a primary area of focus during this effort.
After cutting over 50 per cent of the variants, only forty-five wheels
remained, along with a fresh new guide for developing tyres and rims
only when needed. After completing their task, the responsibility for
managing the parts library was rolled into the newly created role of
element coach, with several of the veterans who completed the initial
effort transitioning into that position.



In order to keep a healthy balance of
available building elements, we
regularly have to decide which

shapes are exited in order to make
room for all the new elements that are
created each year. When it came to
train parts, barely anyone was using
them for quite a while, so it hecame
harder and harder to justify keeping
them over other new elements that
everyone was using. Some designers
have been quite creative at keeping
elements active, such as by using
cow-catcher train elements as

Samurai mech shoulder decorations.

It’'s not only showing off the
versatility of our elements, but it also
sometimes helps keep good elements

active for future projects.

Jamie Berard, Designjisead, the LEGO Group



Today, element coaches lead a yearly parts catalogue review
effort. Thanks to the digital EBT database, they can tell exactly how
many products a given part has been included with in recent years.
Design teams each select an element ambassador from their ranks
to join this review effort and make their case for parts that should be
preserved for one reason or another. An element that may not
currently be in use could be working its way through the approval
process as a key piece in new products. Their argument must be
robust, however. This team ‘polices’ the element library, keeping it
trim and agile.

When an element does not make the cut, it is marked as retired
and its mould is destroyed. This practice stems from a study that
was conducted during the initial reduction in elements and which
yielded surprising results. The LEGO Group found that for most
moulds the cost of remaking them was less expensive than five
years of storage. That finding became part of the calculus during
yearly evaluations. If a strong case can't be made for an element in
the next five years, retirement is more economical than storing its
mould. Unfortunately for trains, the transition from 9V came at the
reduction effort’s height.

Nearly every unique train piece, with the exception of fenders and
couplings, was marked for retirement soon after the introduction of
Power Functions in 2006. In a move that was both practical and a
parting gift to the AFOLSs, several generous product collections of the
metallic 9V track were bundled together and sold in order to quickly
clear stock from shelves, but no new collectible trains appeared.



Set 7938 Passenger Train was the first LEGO City train to fully integrate the new Power
Functions elements.

The plan was to continue integrating train sets into LEGO City
using the remaining train-specific elements but adding no new ones.
This, however, is when those designers who used to be fans re-enter
the story. Several of them were working for the LEGO® Creator
Expert theme, the team that was at the epicentre of the culture of
designer-originated projects. A couple of them banded together and
championed the idea of resurrecting a collectible train for adults.
Their clever angle was to pitch it as a means of getting the fan
community to embrace Power Functions.

Secretly, a small, handpicked selection of the most well-known
LEGO train builders were contacted and invited to a clandestine,
week-long workshop at LEGO headquarters in Billund, Denmark.
Once there, these superfans were presented with Power Function
elements as well as the few surviving train pieces and challenged to
see what they could do with them. The group looked at what was
spread on the table before them and immediately responded by
asking: ‘What have you guys done with all your train parts? You are
missing stuff!’



Despite that initial hesitancy, over the next several days they
provided valuable but challenging feedback to designers. Two
omissions stood out. First, a large wheel whose greater surface area
would allow for trains with many wagons, something which wasn’t a
concern for children but was vital for large-scale convention layouts.
Secondly, train-specific windows, which had given many past
legendary sets their distinctive aesthetic. At this point, however, no
new element frames had been granted to the project.

Designers sprang into action. After talking with colleagues across
the company, LEGO Education, a department that creates products
to be used in classrooms, generously offered up one of their frames
so a large train wheel could be made. A further challenge presented
itself. It was quickly discovered that in order to do the train at the size
they wanted — a gorgeous dark green engine with gold-lined accents
— another wheel was needed. This was due to length: their prototype
was so large that the number of wheels needed for support impeded
its ability to go through turns and switches. A wheel with no flanges
would fix the problem.

Ingenuity once again came to the rescue when manufacturing
came up a clever solution: cast both wheels together and
immediately bag them right at the machine. While this still required
two new moulds, the elements could be stored together from the
onset, saving space in the warehouse. Because frames are a
function of both cost and space, that unorthodox solution, which only



worked because the parts were both so unique and would always be
needed together, reduced costs enough that LEGO Education single
donated frame could support two new elements.

Another frantic call went down to the warehouse. To the team’s
delight, while all train windows were retired in EBT, their moulds had
not yet been destroyed. The warehouse supervisor agreed to hold
off while they made their case. After several rounds of cajoling,
designers managed to gain approval to reactivate the necessary
parts.

While their prototype was just an engine in keeping with previous
adult-oriented train sets, the AFOL group had been adamant that
there should be a wagon as well. Designers obliged and, in 2009, set
10194 Emerald Night became LEGO Creator Expert’s first train set.
The base model did not include Power Functions, but instructions
were included for motorising it using separately purchased packs of
the new electrical elements.

A positive reception by the adult collectors implied that their
objective to win over some fans to the new system succeeded, but
wider sales were surprisingly sluggish. Unfortunately, appeal
seemed to be fairly limited for this type of product now that children
could get fully powered trains, complete with some track, to cruise
around their LEGO City layouts for roughly the same price. But then
a unique opportunity arose concerning the shipping mega-company
Maersk.

The LEGO Group had partnered with Maersk several times before,
going all the way back to 1974 for limited-release promotional items.
Because of this, a special colour, Maersk blue, had been developed
and maintained until the 2000s, when the overall number of
elements was reduced. The largest promotional set, 10152 Maersk
Sealand Container Ship, had been issued in 2004, after which the
colour was retired. Now, however, the LEGO Group and Maersk
planned to update the model and release it again, this time as a
regular set available everywhere.

Maersk blue was back on the menu and the LEGO Creator Expert
team decided to take full advantage, both to make a special product
and to give hardcore fans a little gift, though there was a
complication along the way. The design team did research and found



the perfect subject matter: a Maersk train painted with the distinctive
blue based in the US. A few months later the team visited Maersk to
seek approval for its prototypes, taking an early model and those
pictures with them. The odd thing was that Maersk’s records seemed
to show that the train did not exist.

After some digging, it was found that the train had been specially
painted with the distinctive Maersk livery for a photoshoot, but it had
never been expected that it would be left that way. Declaring it
providential, the design team received the go-ahead to produce their
model and, with Maersk’s blessing, slipped in a little treat for fans.
Some of the earlier Maersk sets from the 1980s had included
minifigure helmets in their distinctive blue. These had long been
discontinued and, due to only ever being included in promotional
sets, were rare to begin with. Designers noted that they were selling
for extremely high prices on the aftermarket and decided, since that
element mould was still active, to give all the minifigures helmets in
the distinctive blue, in what eventually became set 10219 Maersk
Train.




One of the rare promotional Maersk sets with the unique blue colouring.






We knew that trains were always
popular with adults and the more
detailed and realistic we made them,
the more popular they were. So
Initially we investigated making the
Santa Fe in silver just like the real
train. We got a special run of bricks
all in silver, but that simply didn’t
look nice, so it was decided not to go
that way. You get all these flow lines
In the bricks that look weird. As soon
as you get them, it looks like poor
quality. It’s because of the pigments
in the plastic. The same with gold and
all metal colours. It’s very hard to get
them to look right. That is why those
colours are usually used as accents
or something like that, because of the
difficulty in maintaining the quality.
So we had to find a different way to
do it. We ended up doing everything
In grey, which meant we had to get



permission to do the wheel bearings
in grey, which was hard. Then | had to
challenge the decorations
department on the side windows.
They needed to be round, almost like
a ship’s window, which meant the
deco had to go as far to the edges as
possible. They didn’t really want to
do that. | remember | had to refer
them to all the decorations they did in
the 1980s, which are close to the
edge, to show them it could be done.
The other designer, Jogrn Thomsen,
and | were working and doing
different versions of the Santa Fe and
then taking pieces from one version
and joining them with pieces from the
other version. My final version was a
little more detailed than the one that
ended up in the box. We were also
Investigating this new idea of
collectability, that LEGO sets could
be collectibles. So the Santa Fe came
with these numbered bricks at first;
the first 9,999 sets had a number



printed on an element inside. You
didn’t know which number you would
get, so it was definitely intended for

the adult market and the train fans.

Henrik Andersen, DesignjMaster, the LEGO Group



Such awareness and intentionality on the part of model makers is,
actually, a frequent occurrence. Element colour changes are often
used as a way to both add novelty and sometimes give little treats to
fans. In an instance of the latter, when designers were working on
set 10235 Winter Village Market, which came out in 2013, they noted
a similar spike on a different aftermarket element. They needed to
use a 1x8 arch element for several small stalls for selling winter
treats. The set itself included a vibrant array of colours so there were
multiple options for the arch, all of which would look good. Thanks to
following fan sites, the designers knew that this arch in dark blue had
recently spiked in price on the aftermarket due to being an integral
part of two early Modular Buildings. The last set to include it had
been retired six years prior and people looking to collect all the parts
for making either 10812 Café Corner or 10190 Market Street were
having to pay a king’s ransom for their dark blue arches. As it was all
the same to them from a design perspective, the LEGO Creator
Expert team selected dark blue solely to refill the aftermarket supply
for fans.

Both applications of trains — affordable starter sets under the
LEGO City banner and collectible adult-oriented sets — have
continued right up to the present day and appear to be in no danger
of retirement. Freight and passenger variants have become part of
the regular LEGO City rotation, though they appear less frequently
than police stations. Collectible models targeted at adults have been
sparser, having to compete with other subject matter for one of the
coveted and far fewer AFOL product slots. Likewise, wheels have
continued as well, with every new iteration having to prove its need
against the guidelines laid down in the mid-2000s. If Knud Mgller
could see how far his little invention has gone, he would surely be
delighted.



60051 High Speed Passenger Train is one of many produced for the LEGO City theme.



Rosario Costa, Creative Lead, Design Director, the LEGO Group



Brick-built people evolve into minifigures, setting the
stage for collectible LEGO® Minifigures and the mini doll
for LEGO® Friends three decades later.



IS

Buildable figure arm elements were joined by interlocking
teeth.




Mini doll arms have a
different profile from those
of a standard minifigure.

Minifigure arms bend to
allow interaction with the

LEGO® System standard
measurements in different
positions.



he origin story of the LEGO® minifigure may well have

begun in 1968 — though an exact date has been lost to

history. A trio of female designers had been hired to
design sets that would bring more girls into the LEGO
experience. During a brainstorming session, the idea of doll's
house accessories was discussed. Doll's houses were
extremely popular, but filling them required a host of
accessories, mostly made of wood. In an inspired moment,
the three designers realised that LEGO bricks would be
perfect in such a setting. Children could use them to
construct whichever customised accessories they desired.
Chairs, tables, countertops, beds: the opportunities were
limitless. Another factor further recommended the concept:
just a few new elements, namely cabinets and drawers,
could be used across kitchen, bathroom and bedroom-
themed sets, thereby greatly increasing their value. Finally,
an element that was still quite new when these initial
discussions occurred could take the concept even further.

In 1965 element designers released the first LEGOR® tile: a plate with
no studs on its top. This new class of part enabled smooth, polished
surfaces, making models look sleek and clean. Recalling the days
when varnish was used to make wooden toys shine, these tiles
covered the surfaces of brick-built furniture with a sort of ‘topcoat’,
which helped them to avoid looking alien in a third-party doll’'s house.
Their smoothness was like a canvas — ready and waiting for printing.
No need for a new cooking-top element: black circles on a white tile
would do the trick just as well.

In 1971, the first Homemaker product — as this line came to be
known — hit shelves with a kitchen-themed set. All the elements of



the set were compatible with existing bricks, meaning that if a child
were lucky enough to have lots of spare parts, they could construct a
LEGO brick-built dollI's house. Set 261 Dolls Kitchen was followed by
262 Children’s Bedroom, along with several small accessory sets
featuring desks, sinks, bureaus, clocks and more. Before long, an
obvious question emerged: why rely on outside entities to populate
these playscapes? Why couldn’t the LEGO Group make dolls itself?

N

Immediately, several challenges presented themselves. Dolls of
this era were articulated, incorporating a type of movement that had
no parallel in the LEGO® System. Furthermore, the type of moulding
required for dolls was a different skill set from the one the LEGO
Group technicians possessed at that time. It did not make sense to
retool moulding machines for an unproven experiment centred
around a small product line. There was only one conclusion: this
would need to be a uniquely LEGO figure that worked within the
LEGO System itself.



One of the first Homemaker sets, with tiles used on the
table’s surface. The set is staged in a brick-built
environment with generic dolls. The final sets did not
include the walls, but promotional images like this showed
children what was possible.

Ultimately, a clever and distinctive solution emerged. Around a
dozen new elements were developed. A few of these were specific
to building people, but most were generic and could be used in a
variety of applications. One of the elements that would be exclusive
to constructing people was the head, which was printed with one of
three different face designs, while the top of the head could be
adorned with a choice of five different hairstyles. Heads were
designed to fit onto a special 2x2 brick that had a single hole through



its centre to receive the head as well as holes on the sides for joining
arms. Below this brick, a body could be built using standard LEGO
elements. There would be no specialised torsos for individual
figures, nor would there be parts specifically meant to mimic legs or
feet. However, design team members recognised that completely
static people would not facilitate enough action to make them
desirable, so, in keeping with the approach of making bricks as
widely usable as possible, they developed a group of generic parts
that could meet multiple needs. A trio of rounded, articulating hinge
pieces could be joined together via interlacing protrusions to form
arms. The base hinge was attached to the special 2x2 torso brick
that also held the head. The hinge’s other end had two protrusions.
To these protrusions could be attached either an intermediate hinge
comprised of three protrusions on one end and two on the opposite,
or a terminal hinge with three protrusions and a socket respectively.
Each intermediate hinge boasted both odd and even numbers of
protrusions, allowing as many of these as were desired to be strung
together to create articulating arms of various lengths. It was
possible to make extremely short arms by omitting intermediate
hinges altogether, joining base and terminal hinges directly. The
receiving 2x2 torso brick allowed the base hinge to rotate and the
two parts were permanently joined during manufacture.



For buildable figures, the torso/shoulder, two arm pieces and hands were
new elements, used interchangeably across all the figures. Heads were
printed with unique face prints and each featured unique hair elements.

The arm elements created for buildable figures proved so versatile that they
were still in use two decades later in LEGO® Aquazone sets.



Buildable figures were static from the waist
down, but their heads and arms could move.

A special machine was purchased in order to print faces onto the new people heads. Figure
development was done in stages with lots of experimentation in order to prove the concept
worked before large-scale adoption.



Finishing off the arm system was a part whose impact would prove
completely disproportionate to its size. A tiny hand with a ball-
shaped wrist could be inserted into the terminal hinge’s socket,
twisting freely once in place. While a clever mechanism, it was the
hand’s other end that would prove far more important, with a reach
stretching to this day.

Early on in the process, designers could see that, due to bodies and
legs being made of bricks, their LEGO figures might not be able to
compete with regular dolls on realism but they could win on the field
of functionality. Most dolls at that time couldn’t hold things, and even
fewer could do it well. However, it seemed possible that, with the
right design thinking, a LEGO figure might be able to hold just about
anything. Nobody now knows who came up with the final proposal,
but it stands as another testament to how well designed the basic
LEGO brick is.

Years earlier, after developing the stud-and-tube principle for the
2x4 brick and other widely used pieces, Godtfred Kirk Christiansen
and his team had turned their attention to elements with only a single
row of studs. Tubes sit in the centre of four studs, making contact
with each stud when joined to another brick. But that isn’t possible



when there is only one row of studs in a line — tubes are simply too
big. Enter the bar.

A bar is another fundamental LEGO construct. Generally, in
elements with widths of only one stud, bars play the same role as
tubes do in components with widths of two studs or more. At exactly
two sections in diameter, bars are compressed slightly by studs
when pieces join, creating that all-important clutch power.

As the first LEGO figures came together, someone proposed an
inspired solution for the hand. It would be round, one module in
diameter and the same thickness as a LEGO plate element, which
would allow it to grip a single stud. The breakthrough, however, was
making the stud hollow, leaving an opening equal in size to a brick’s
bar. Modern element designers are always keen to use dimensions
over and over so that as many types of bricks as possible can work
with a new element, and clearly their predecessors were too.
Suddenly, accessories didn’'t need to have studs and could be much
more realistically sized. Furthermore, a bar inserted into the hand
was an incredibly strong connection, creating a grip far superior to
any doll. This design would inform that of LEGO minifigure hands a
few years later and give them many of the distinct qualities that
make them so versatile and useful to this day.



The hands on buildable figures can hold objects both by
attaching to studs and by passing objects through the holes in
them. The legs on these figures were constructed of bricks.

The LEGO Group new buildable figure made its debut in 1974 as
part of several Homemaker products and a dedicated people set that
included five brick-built characters sporting all the new elements.
They were a huge success, especially set 200 LEGO® Family with
the five figures.

In parallel with the effort to create residents for the Homemaker
line, some scattered experimentation had been done towards
creating a smaller figure that could be used in conjunction with Town
Plan-scale products. Thus far, these had all involved cutting and
gluing existing elements, then using clay to stand in where new
elements would be needed. The results had been fair but somewnhat
crude. However, when Homemaker proved that figures could send
sales through the roof, creating a smaller version became an
overnight priority in 1974, and a passionate young designer was
challenged to take it on.



Set 200 LEGO Family featured five buildable figures and was released in 1974.

Some of the earliest figure designs
for minifigures were hand-carved
from existing elements.



Jens Nygaard Knudsen wasted no time in assembling a small team
of those who, along with himself, had been tinkering with smaller
figures. Collectively they began their official effort by taking stock of
everything created so far and developing some parameters based on
what they knew would not work. At the top of that list was ‘moulded
facial features’. Heads at this scale were just too small for 3D facial
features to look good. Closely following in second place was ‘brick-
based torsos’. To date, figures had been made of existing brick
elements, giving them a boxy look.

While ultimately rejected, the need for heads to sit in the centre of
a 1x2 brick, as was the case in many of those early experiments,
was the inspiration for jumper plates, where a single stud is placed in
the center of a 1x2. Jumper plates would make their debut a few
years later in 1978 as a happy accidental byproduct of creating
minifigures. Not every lesson was about what the team wanted to
avoid in the new figure: a key positive observation emerged from



those early experiments. Heads, whatever their final incarnations,
should have studs on the top so that different accessories could be
placed there.

Jens and his team broke down the problem by correlating sub-
teams with a minifigure’s key divisions — head, torso and legs — and
tackling each of them separately. Before long, though, they ran
headlong into a problem: their scale was too small for articulation to
be assembled at home. Homemaker, with its much larger size, could
incorporate loose hinge elements for a figure’s arms. Nothing like
that would be possible here: any rotation would have to be factory
assembled, which meant expensive new tooling and machinery to
mount the parts. Making that a reality would require betting on an
unproven concept and the risk was too great, so the road to
minifigures took an experimental detour known as the salt pillar.

Jens Nygaard Knudsen'’s team had fairly quickly homed in on two
features that they felt were correct: overall dimensions and head
design. Dimensionally, their prototype retained one aspect of the
earliest prototypes: to maintain established measurements whenever
possible. Heads would be six sections tall, torsos were eight
sections, and legs would be an even ten sections, for a grand total of
twenty-four sections, equaling exactly four regular bricks — the
minifigure’s height to this day.

As with Homemaker, it was decided to conduct an experiment,
Taking those dimensions, they developed the ‘salt pillar’, or ‘stage
extra’, as it was sometimes called internally. Although these names
initially seem strange, they actually describe the creation perfectly.
Salt pillar references the story of Lot’s wife being turned into a
lifeless, immobile statue made of salt. Stage extras are placards or
mannequins, which are similarly human-like in appearance, but
immobile. Their finished product was a sort of proto-minifigure
consisting of the three main components but with a few key
differences. In lieu of moving legs and arms, static elements stood
in, with only a little contouring that gave the crude appearance of
appendages. The salt pillar's leg piece was two sections shorter than
the piece that would ultimately be incorporated into minifigures, so
that a 1x2 plate could be inserted between it and the torso. This was
intended as another means of decoration, since the plate would



resemble belts in a variety of colours. Taken all together, these three
elements could be assembled into something akin to a colourful
statue that was just the right size. Since nothing moved, each piece
could be moulded using existing technology without the requirement
for expensive new machines. Despite a lack of movement, some
novelty was possible thanks to a head that could join with a small
group of hat accessories that were developed concurrently. On the
head, however, they broke some rules. At least, some modern ones.
And that would lead to interesting challenges many years later for
another team of minifigure designers.

A ‘salt pillar’ figure of a
cowboy.

In 2008 Matthew Ashton, now Vice President of Design at the LEGO
Group, returned to LEGO headquarters in Billund from a trip abroad
with three inspiration boards. He had been fleshing out an idea:



could minifigures be collectible? On the boards were his sketches for
more than fifty designs of various characters and costumes. In the
decades since its debut, minifigures had become almost as iconic as
the brick, but they had never been packaged individually, devoid of
any larger model to build. Making minifigures collectible would also
require packaging in blind bags, which was without precedent in the
LEGO world.

In the early 2000s, the LEGO Group had experimented with a
similar concept, creating special packs with a trio of minifigures for
LEGO® Star Wars™ and the American National Basketball
Association (NBA). Each had come with a card and a stand for
display. However, since almost none of the minifigures within the
LEGO Star Wars line were exclusive — all could be obtained in
regular sets — fans were not incentivised to buy them individually.
The NBA figures did well in the US where the league and its players
were popular, but awareness was much lower in other markets. Both
lines lasted just one year, though the special hinged leg elements,
which allowed the basketball figures to bend over and pick up a ball,
had several years of use in LEGO® Sports.

Nevertheless, Matthew Ashton and his team got the go-ahead on
the basis that it only required a few frames and wouldn’t tie up much
production capacity, so the risk was deemed fairly low. Who knew, it
might work.

An initial list of minifigure ideas was created, which has served as
the backbone of the collectible LEGO® Minifigures line ever since.
Initially, hundreds of characters populated it, not all of them
appropriate, according to the designers in the brainstorming session,
and since then ideas for even more minifigure characters have been
added to it. Some are brought by other designers passionate about a
certain niche interest. Children and fans even write in with ideas.
Unlike almost every other LEGO theme, there is no formal testing of
ideas for LEGO Minifigures. Since the minifigures are bought
randomly in blind bags, the popularity of individual figures is tracked
differently to other LEGO sets. Early waves included various subtle
methods of identifying bag contents, but these were intended for
safety reasons in the event that a recall was required. Later waves
dispensed with these systems altogether.



When selecting new figures for the line, the LEGO Minifigures
team chooses characters that will appeal to a broad range of
children, showcase the humour of the brand and wouldn’t fit well into
another play theme. As the first few series were followed by another
and then another, those working on the line developed an approach.
An essential aspect of the LEGO Minifigures theme is novelty parts;
it relies on them more than any other product group. Despite that,
even today, the theme is rarely able to give each figure a unique
part. While cost is, of course, a consideration, there is also a purely
logistical consideration. Every new element requires hundreds of
hours’ work by designers and mould engineers. There simply isn’t
enough time for them to create a special element for every figure.
The balance is made up with colour change and graphic-design
frames for torsos, legs or accessories, so that every character is
unique in some way.

Each new series brings with it a dance. First comes the selection
of characters, which are picked from the master list. While an official
formula doesn’t exist, choices generally fall into three categories:
iconic characters such as bandits or space marines; figures that will
synergise with an IP or other current/upcoming theme; and, finally,
fun or wacky characters that will just make fans smile.



Released in the first wave of LEGO
Minifigures in 2010, Circus Clown came with
a unique horn element and the first use of a
new hair element.



Released in 2010, the Cowboy has a unique
print, but no unigue parts, since his revolvers
and hat are reused from previous themes.
Every collectible minifigure in the line has at
least one unique feature, which could be an
element, a torso print, and/or a face print.



A range of just some of the novelty parts created for various collectible LEGO
Minifigures.






Early on, we realised we had a good
approach. We want every series of
collectible LEGO Minifigures to have
a minifigure for everyone. Our core
audience is children, but we are well
aware that adults are fans too. So we
iInclude nods to older characters or
themes and little storylines that tie
characters together from different
series. Overall, the feel of each wave
Is positive, lighthearted, silly and fun.
But we also have a few everyday or
more serious figures, but not so
many that the feel switches to
mundane or dark. We also try to
Include figures that will inspire
Interesting role play or building: for
example, a warrior or a historic or
futuristic figure. Then of course we
love putting in totally silly figures:
somehow Hot Dog Man has become
an ambassador for our brand! Cactus
Girl is also one of our favourites.



Tara Wike, Senior Design:Manager, the LEGO Group



The next stage after character selection is the brainstorming of
how to make each one interesting. Lists of potential accessories are
developed and these are reviewed by mould engineers for both
feasibility and complexity. That latter trait relates directly to
distribution within the final boxes. While collectible minifigures are
individually bagged, they are sold in boxes, each containing the
same number of each figure. Designers push for more of those
figures which they believe will be most popular, but sometimes their
preferences are not possible. Logistically, more complex accessories
can tie up production lines. If their moulding process takes more
time, then sometimes fewer are produced and that character takes
one of the lower-count slots in the final box.

Finally, after preliminary designs are complete, envoys get
dispatched to interface with other product teams and find out where
there could be overlap. To avoid wasteful duplication of resources, if
a magician is on the menu for LEGO Minifigures and the LEGO® City
team is thinking of doing a rabbit, only one variant should be made.
Such synergy is, however, sometimes problematic for LEGO
Minifigures. Novel parts truly are their main selling point, so they
have been granted a privilege normally reserved for licensed themes
or product lines in their first year: the ability to lock elements.



The Hazmat Guy minifigure
is an example of intricate
moulding.

Some pieces are locked into a licensed theme because they are
iconic to that theme, while others are part of a new product line and
are integral for imparting the theme'’s distinctive look or appeal.
LEGO Minifigures and other internal themes will normally be granted
a six-month lock on new elements before designers can use them
anywhere. This preserves novelty and focuses consumer attention
on their products instead of immediately dispersing and diluting a
new part across the company’s whole portfolio. Such exclusivity is
an absolute necessity for LEGO Minifigures.



Unique elements such as
those for the Rock

Monsters in LEGO® Power
Miners will be locked, at
least initially, to preserve a
new theme’s novelty.

Some elements are so unique to their subject matter that they
remain locked even after a licensed theme is discontinued,
never to be used again. Many of the unique head pieces for

dwarves in LEGO® The Hobbit™ fall into this category.



Fig.7

A portion of the minifigure patent showing numbered parts. For each part shown here,
Jens Nygaard Knudsen and his team had to work out exact dimensions.



Salt pillar figures being used as cowboys.

The second great challenge for collectible LEGO Minifigures
traces its roots all the way back to Jens Nygaard Knudsen and his
team in the 1970s. Guided by a desire, first and foremost, to make
their new figures appealing, choices were made along the way which
did not cleanly fit into the LEGO System basic dimensions. While the
key measurements of a minifigure’s three primary components are
even sections, several of its other key attributes are not. Some of
these serve a practical purpose. For example, minifigure legs are
slightly less than two modules in width. Normal two-module-wide
elements, such as 2x2 brick, include a tiny air gap on each side, but
minifigures allow for larger air gaps. This is to make it easier for
children to slide their characters into and out of seats and other tight
spaces.

Other deviations, though, are purely aesthetic. When the final
head design was completed and placed atop the ‘salt-pillar’ body, it
protruded out over the torso’s back and front at a dimension which
didn’t match any established proportion or value. Making it stick out
a full section, or even half a section, would have made minifigure



heads unrealistically large. Sets that included salt-pillar figures went
on sale in 1975 to test the concept of including miniature people in
LEGO products. Sets with minifigures went on to sell extremely well
in comparison to their non-populated counterparts. With their basic
dimensions and a final head design finalised, Jens and his team
received the go-ahead to begin phase two of their process: making
the figure move.

Over the next three years, from 1975 to 1978, the minifigure’s final
form was created. Taking a cue from buildable figures, Jens Nygaard
Knudsen and his team first tackled the arms, reasoning that, if need
be, they could stop there, having attained similar mobility and play
options as those earlier doll's-house residents. Thanks to the desire
to improve on the earlier blocky figures, salt pillars had established a
slight taper for torsos that imparted a visually correct human
proportion when taking all the other dimensions into consideration.
This would need to be maintained in the new minifigure, but two
additional angles needed to be determined: those for the arms and
hands.

The team experimented with many different combinations and
options before settling on a design that considered arms
outstretched the most likely orientation for play and therefore the
base position. When a minifigure stands with its arms extended in
front of it, the distance from centre to centre of its claw hands will be
exactly two modules. Even so, the unique dimensional world in
which minifigures exist became apparent. Half sections and half
modules, or even quarter variants, are the domain of minifigures,
necessitated by their need, first and foremost, to mirror human child
proportions as much as possible. Raise a minifigure’s hands all the
way up, the centre-to-centre dimensions of its hands equals seven
and a half sections. Fully lowered, twelve- and three-quarter
sections. No other element in the LEGO System is so irregular with
its connection points and measurements.

A key difference between minifigures and their predecessors are
hands. While the clever dimensions of buildable figure hands
allowed for all manner of accessories to be clutched, such a design
would be too big for the much smaller minifigure. However, an
important aspect of LEGO play was the ability to hold bars and one-



module-width elements, so designers set out to maintain both
capabilities. The answer ended up being a hand with two slightly
curved sides extending out like claws. Their angles were set such
that a single stud component could be clicked into place on the top
while bars could be slid in between and held firmly by the
protrusions. They were dubbed claw hands.

A family tree in Billund depicts the early evolution of LEGO
figures. The earliest buildable figures are shown at the
trunk of the tree, with branches for (from left to right) the

LEGO minifigure, LEGO® Fabuland figures, LEGO® Basic

figures, the LEGO® Technic figure, and LEGO® puPLO®
figures.



For many years, the irregular fit between minifigure dimensions
and LEGO System dimensions was not a consideration. Minifigures
retained their original, simple shape and facilitated role play when
placed in vehicles or locations. The collectible LEGO Minifigures
theme changed all that. Accessories often have connectors on them
which designers strive to make compatible with standard
measurements. If at all possible, accessories placed on a figure
should bridge the gap between those respective dimensional
frameworks. This is not always an easy task and determining
whether designers have succeeded is accomplished through a
surprisingly analogue method, considering all the sophisticated
digital tools being used throughout the rest of the process. A sort of
brick-built obstacle course has been constructed through which any
potential minifigure in the LEGO Minifigures theme must pass. It has
to be able to sit in a chair, go through various doorways, ride in cars
and interface successfully with a variety of connectors. Accessories
must work in the non-standard space of minifigures as well as the



brick-built world of normal LEGO System parts, and bridging that gap
is often extremely challenging for designers.

Legs were the final piece of the puzzle for Jens Nygaard Knudsen
and his team. Thanks to the plate for belts that had been included in
the salt-pillar figure, there was just enough room at ten sections tall
when standing to find space for a 2x2 set of holes which could
receive studs when minifigures were seated. When the figure was
standing, the uppermost holes needed to be slightly recessed and
hidden in the curve, which proved the trickiest design aspect. In a
parallel effort, machinists and the purchasing department worked to
acquire the equipment necessary for mounting arms on torsos and
legs on hips.

Everything came together in 1978 when the minifigure was
released alongside the first three play themes, LEGO® Space,
LEGO® Castle, and LEGO® Town. The new themes were scaled for
the new figure and took the world absolutely by storm. Just as
impressive, if not more so, is how robust and versatile the
minifigure’s design proved to be. Minifigures have remained virtually
unchanged since their inception and have been able to
accommodate ever more advanced and complex sets. Billions of
them have been produced since 1978 and thanks to collectible
LEGO Minifigures, along with licensed themes, which have seen
many popular figures from book and film immortalised as LEGO
people, they have only grown in popularity. Just because the design
was perfect from the outset, however, did not mean that the story of
innovating with figures at the LEGO Group was finished. History
would repeat itself several times over during the next few decades.

One of the original driving forces behind figure innovation was the
motivation to develop products that would draw more girls into the
LEGO experience. After unleashing minifigures upon the world, the
LEGO Group assembled another team in the early 1980s and tasked
it with the same charge as the trio that had come up with
Homemaker years earlier. At that time, the doll market was
dominated by fashion-doll franchises, so designers started there as



they began to work out how to make a new LEGO figure. Articulation
was their main takeaway; many popular dolls had multiple joints for
movement. This was a difficult trait to emulate in LEGO figures, not
because designers couldn’t work out how to do it, but once again
because LEGO production processes were different from those for
fashion dolls.

Moulding parts and then transporting them for assembly takes
time and resources. Other doll makers moulded and then assembled
appendages like articulated arms and legs in the same machine,
dramatically cutting down the number of parts that had to be moved
and connected in a second machine. The LEGO Group equipment
was not set up to work in this way.

During the early 1980s, therefore, a lot of experimentation was
done to try and replicate such a process. None of the results seemed
quite right, but a new marketable figure did come out of the
experimentation — which was deemed perfect for infusing role play
into one of the LEGO Group more cerebral themes: LEGO Technic.
Designers utilised the new processes and parts created through
experimentation to design a special LEGO Technic figure, which
debuted in an Arctic-inspired subtheme. The theme was designed to
accommodate the new figure in a manner similar to the way in which
LEGO Space and LEGO Castle had been scaled to fit minifigures.
This LEGO Technic figure would feature in many more sets until it
was phased out in the great parts purge of the early 2000s.
Experimentation to work out how to make a doll-like figure, however,
did not stop.



One of the many machines purchased from equipment maker Poul Johansen
for manufacturing and assembling minifigures. Tooling up for the new figures
was a huge investment.



The new machine for assembling LEGO Technic
figures was eleven metres long and assembled each
figure through sixty operations from a total of twenty-
five feeding stations. Despite its size and cost, the
machine could handle just thirty figures per minute.

Designers and mould-makers continued to work on the challenge
and, as the 1980s drew to a close, they began homing in on a
solution. During the early 1990s, confidence was strong enough that
a new theme, named LEGO® Belville, began working its way through
the approval process.

LEGO Belville introduced a new scale of larger, articulated figures,
who lived in houses constructed of large, moulded elements that
were compatible with regular LEGO bricks. While interaction was
possible, the parts for this new theme were on average noticeably
larger, and were intended for creating spacious, open air-style
homes.



An early LEGO Technic figure.



LEGO Belville elements and sets were generally larger than LEGO System models. The
theme reused some parts, such as cabinets, from the earlier Homemaker theme.

Despite the success at making a figure, it came down to the wire
as to whether LEGO Belville would get the green light. For much of
the 1980s, the LEGO Group had produced a theme called LEGO
Fabuland, which was intended to bridge the gap between LEGO
DUPLO and LEGO System sets. The delightful theme featured a
vibrant, imaginative world populated by charming, sentient animal-
headed figures who walked on two legs and were about twice a
minifigure’s size.

LEGO Fabuland had been retired a few years earlier, but a revival
targeted at girls was pitched as an alternative to LEGO Belville.
There were some major advantages, since a plethora of moulds for
Fabuland already existed. Designers experimented with revamped
colour schemes that kept all the traditional colours but added pastels
and new decorations to give them a different visual look. Eventually,
the two options went head-to-head and ultimately LEGO Belville
more detailed figure was chosen for release. By that time, engineers
had gone beyond the technology which had enabled production of



the LEGO Technic figure and could now mould articulated
appendages whole, without any need for separate assembly at the
machine or otherwise. That process would go on to be used in
LEGO Belville replacement in the late 1990s: a new doll’'s house-
style theme called LEGO® Scala.

These themes, as well as a minifigure-based subtheme of LEGO
Town called Paradisa, ran for two to four years during the 1990s.
Then, in 2008, a new team was tasked with the same challenge from
all those years ago. This time, however, they did something different:
research.

Rather than looking at other fashion dolls on the market and trying
to add a LEGO twist, designers spoke directly to potential customers
and their parents. What they discovered surprised them. For a whole
subset of children, the minifigure was not an asset but an
impediment. These children described the minifigure as lacking
emotion, not being realistic enough, and not being able to facilitate
the type of feelings-based role play they wanted. A LEGO Space set,
for example, was great for action and play potential — it doesn’t need
to focus on how each of the astronauts relate to one another. Some
children who sought to express themselves through their toys were
not connecting with minifigures. In parallel, the team also learned
that these same children did not want a separate building system.
LEGO Belville and especially LEGO Scala distinctive universe of
parts was anathema. They wanted to build with LEGO bricks — they
just didn’t want to play with minifigures. It was a revelation, but also a
challenge.

It was clear that a new figure was needed, something wholly
different from the minifigure but also not completely alien like the
large, moulded dolls of years past. As the idea developed,
parameters were laid down based on all the company’s past
experience with LEGO Belville, LEGO Technic, LEGO Scala and
LEGO® Paradisa, as well as all the recently conducted research.
The new figure, which ultimately became the mini doll, needed to be
compatible with LEGO System elements. In other words, it had to fit
in all the standard LEGO doorways, vehicles and other regular sets,
even if it didn’t attach to them in the same way as a minifigure. All
hair and accessories needed to work with both types of figures.



Lastly, the same three-part platform of legs, torso and head should
be replicated.

A LEGO Fabuland figure.



Despite the fact that it was being developed for release in a single
theme, eventually named LEGO® Friends, designers were aware
that there would be a huge range of applications for the new figure
including, potentially, in licensed product lines. Through testing, they
had found that the group of children that overlooked LEGO toys
because they did not connect with minifigures was such a big group
that it included subgroups. Initially, their focus was on the large
contingent that responded during testing to product lines focused on
everyday adventures among a group of co-equal friends. There was
another group, especially on the upper end of the age bracket, that
loved fantasy themes and heroes who went on daring missions. To
service that niche group, LEGO® Elves appeared a few years later,
in 2015.



Before long, the new mini doll's development began to intertwine
with possible worlds for it to inhabit and the development of the key
characteristics of those worlds. Designers homed in on three key
traits that would help differentiate the worlds for their new figure:
setting, characters and degree of tension. Each of those traits would
eventually lead to new parts. Setting defined where the story would
occur. Was it a world like ours or something fantastical? Was it on
land, air, sea or something else? The category of characters was
likewise expansive. Were the key heroes equals, giving children
options for projecting themselves, or was there a primary
protagonist? Past offerings had included both approaches, but they
were usually in service to the nature of the theme, not the other way
around. LEGO® Alpha Team, a secret-agent theme from the early
2000s, had included a team of equals fighting a singular bad guy



with nameless drones. LEGO® Knights’ Kingdom, a couple of years
later, employed the same strategy.

Degree of tension proved one of the most difficult challenges. In
most themes to date, tone of voice had been about action, resulting
in a high degree of tension. The location changes, but characters are
essentially avatars for different approaches to dealing with that
tension. Do they plan, attack head on or try to think their way out of
it? Children would identify their favourite approach to a problem, then
pick the figure — usually with a corresponding colour — who shared it.
The new mini doll needed to be something different; the platform
should be able to support complex, emotional role play, where
children saw themselves in the characters. Round after round of
testing was conducted, mixing and matching colours, figure
prototypes and more, trying to find the right balance of setting,
character and degree of tension to connect with this underserved
demographic.






LEGO Belville was a very different
platform. It used some LEGO System
bricks, but not exclusively. LEGO
Friends is one of the most
researched product lines in the
company’s history. Previously, we
had made a lot of assumptions about
how girls like to build. But children
and their parents didn’t want a
separate system; they wanted a true
LEGO experience based on the LEGO
core values, inspiring children to
build and rebuild, be creative and
even develop three-dimensional
motor skills. We realised we needed a
new figure offering. Most children
who were not playing with LEGO toys
and were more into role-play themes
wanted more realistic, detailed
figures in order to feel more
emotionally attached to the
characters. These children want to



project themselves into the
characters so the figures need to
look more real and have more
personality. We then went on an
exciting design journey to develop a
high-quality buildable figure, which
took several years. It is really hard to
create something that can be used
for many different purposes and
themes for years to come. It was
quite a challenge! However, the mini
doll has become a crucial factor in
the success of LEGO Friends.

Rosario Costa, Creative Lead, Design Director, the LEGO Group



After four years, in 2012, the mini doll — the end result of their
efforts — appeared on shelves. Like Jens Nygaard Knudsen and his
1970s-era team that preceded them, the mini-doll team prioritised
realistic proportions over LEGO System dimensions; when
compared head-to-head, mini dolls are even more out of System
than minifigures are. To achieve more human-like proportions, an
extra three sections of height were added, for a total of twenty-
seven. However, none of the three components — legs, torso or head
— are whole sections. The distance between the connectors beneath
feet are equal to that of a minifigure, but the depth of the feet (toe to
heel) was increased to six sections, equal to the height of a brick,
allowing a more realistic proportion. That tiny bit of extra space
means that legs can curve slightly at the back and the overall shape
of the whole body is more realistic.

While the biggest visual difference between a mini doll and a
minifigure is the height, the biggest functional difference between the
two figures lies in the arms. Because a minifigure’s torso tapers
slightly, the distance from one hand to the other changes depending
on how high the arms are raised. Mini dolls maintain a consistent
hand distance apart no matter where they are rotated,; it is always
the same as a minifigure’s hands when they are fully down: from one
hand to the other is twelve- and three-quarter sections. Tests with
children found that these sacrifices in consistency with easy LEGO
System dimensions, which allowed for smoother, more realistic
shapes and less blocky appearances, helped test subjects relate to
the figures to a degree they didn’t with standard minifigures. Children
who had never before connected with LEGO toys built and played
with enthusiastic abandon.



LEGO® Elves was the mini doll's second major theme. To help differentiate it
from LEGO Friends, LEGO model makers consulted with a fashion designer
to help develop more exciting clothing to fit with the theme’s adventure story.



LEGO Friends focuses on a group of equal friends in a world like ours, with low tension.
From the very first wave, settings for roleplaying interactions between close friends and
family have been a mainstay of the theme.

Another major minifigure evolution arrived with detailed
faceprints and dual-sided head elements.

From their inception, figures have consistently revolutionised how
consumers could interact with LEGO sets. The salt pillar and
buildable figures proved that there was an appetite for role play



within the LEGO brick’s world. New play experiences were made
possible by minifigures and, later, mini dolls, as well as to a lesser
extent LEGO Belville and LEGO Scala. Back at the beginning, as
Jens Nygaard Knudsen was working, big plans were afoot for some
of the new worlds minifigures could inhabit — and designers were
about to be briefed.



[

We built the first grey castle
prototypes from a stack of handmade

elements!
Niels Milan Pedersen, Designer, the LEGO Group



4
Past, Present and Future

Kjeld Kirk Kristiansen’s vision for a System within the

System leads to the first LEGO® themes and a world of
knights, pirates, bandits and adventurers
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The castle wall panel was an efficient means

of covering a large amount of space.



Different versions of the canon, both firing and non-
firing, were produced for different countries.



he iconic LEGO® minifigure was under development and

these tiny figures had the potential to transform the

company. Alone, however, they would not be enough;
the missing ingredient was worlds. For many years, Town
Plan and its selection of everyday-life-inspired products had

defined the LEGO® System in Play. Single products like a
Lunar Lander or sailing ship had hinted at other settings, but
minifigures could go anywhere and be anything. Kjeld Kirk
Kristiansen, the third-generation owner of the company, is
credited with providing the concept of systems within the
System based on three distinct time-period settings: past,
present and future.

Along with perfecting the new figures, designers were tasked with
developing three inaugural worlds, scaled to match a minifigure’s
size, for this miniscule populace to inhabit. Something from the past,
something from the present day and something futuristic. Present
day was simple: the Town Plan model would simply morph into an
updated version of itself that integrated minifigures. As an enthusiast
of space rockets almost as much as cars, Kjeld Kirk Kristiansen was
also quickly sold on a space theme. Focusing on an Apollo-like
aesthetic was also perfectly timed, as many children aged between
eight and twelve, who were the target demographic, had grown up
watching those missions on TV, space was a natural choice.



Past proved briefly more challenging, as there were multiple viable
options to choose from. LEGO® Vikings were under consideration,
but then a prolific designer named Daniel August Krentz presented a
fully conceptualised medieval theme, with catapults, multiple castles
and jousting lists. While much liked, there were concerns: first, the
LEGO Group took seriously its mandate to never make war into
child’s play. The second concern was practical. A major reason the
company had not previously expanded much beyond everyday life
sets was to limit the production of too many new elements and
moulds. When the company decided to move ahead with Daniel
August Krentz’'s castle models, designers were encouraged to use
elements already cast in grey, rather than recasting a variety of
existing bricks in realistic grey. This was to reduce the risk of the
company having to store large assortments of elements in what was
perceived as a speciality colour. Frames were, after all, functions of
both cost and physical space. Storing a large number of grey pieces
until uses could be found for them was not ideal. Only elements
already cast in grey could be used, which amounted to plates alone.

Nevertheless, this venture into recreating history with bricks was
going to require at least some new frames, starting with a challenge



with Daniel August Krentz's initial castle designs. In order to make a
castle big enough for children to be able to reach their hands inside
to play, the fortress needed to be prohibitively large. Since every wall
and tower was constructed of individual bricks, production costs kept
rising beyond the realm of the manageable. This resulted in a novel
solution: castles that could open.

Through cutting and gluing existing bricks, designers affixed
LEGO® Technic pins and receiving holes to the sides of standard
1x2 bricks. Pins could slide down into holes but still rotate, creating a
strong yet mobile hinge. Incorporating such elements into the
castle’s side walls allowed them to open, transforming tight interior
courtyards into expansive play areas. It was a perfect solution. Siege
scenarios could be enacted outside, with models closed, since any
action would occur on the walls or in front of the fortress, while jousts
or feasts could be played out in the opened configuration.

Those rough prototypes became the first swivel hinges, which
went on to be used in nearly every major LEGO theme and in lots of
minor ones too. Access problems had been solved but another
hurdle remained. How could there be a medieval theme without
conflict?

To keep conflict at a playful level, Daniel August Krentz had
focused on jousting, which could be justified as contest. There was
also a valid practical concern. Two children sitting down to play
should not have to choose between who would be the hero versus
the villain. Friendly competition at the jousting lists would mitigate
such situations. To that end, these little knights would only carry
lances and lance-like weapons, along with shields.



Daniel and his team, however, desired swords as well. Initially,
they gave their blades the same name as a Danish utensil for cutting
cakes: banquets in the castle would, after all, need cutlery. Several
types of helmets rounded out the ensemble. The LEGO Group did
not yet have the ability to print graphics onto minifigures, so a sticker
sheet was included with the first castle set, allowing for application of
crests onto both torsos and shields. While a necessity, it also meant
that only one type of piece had to be stored instead of multiples with
different icons on them. This would be the only time that approach
was taken.

Production constraints meant that only a limited number of sets for
each new theme could be manufactured in time to correspond with
the launch of the LEGO minifigure in 1978. At this point, the present
was the only era with a proven record. Accordingly, LEGO® Town
received the lion’s share of allocations, ultimately debuting with a
whopping thirty-four sets to its name, including models for land, air
and sea, as well as gorgeous new road baseplates. Both LEGO®
Space and LEGO® Castle were considered experiments and
therefore received a smaller percentage of available production
capacity for their initial offerings. LEGO Space launched with four
sets, two small vehicles and two medium-sized bases. LEGO Castle
was a different story.



Set 375 Castle, released in 1978, opened wide to facilitate play, taking advantage of the
new hinge elements.



If you are a child and you are playing
with a friend, who would want to be
the bad guy? Nobody wants that.
That was how we thought, anyway.
So, when | designed the sword for the
first castle, we called it in Danish a
word that means ‘big knife for cutting
cakes’. That was the official name for
the sword at first. We did that a lot
back then, both in LEGO Space and
LEGO Castle. We made a ‘radio pole’
or ‘megaphone’, knowing that they
would give children a few different

options for play.
Niels Milan Pedersen, Designer, the LEGO Group



Even after having been shrunk down from Daniel August Krentz's
initial prototype, thanks to those new hinges, the model which
became set 375, called simply ‘Castle’, clocked in at 767 elements,
one of the highest piece counts of any set produced by the LEGO
Group to date by a wide margin. By comparison, all four products
making up LEGO Space inaugural wave included 622 bricks
combined, more than 200 fewer than what would become known as
the ‘Yellow Castle’. Sorting all those parts meant that no other set
could be produced for the castle experiment: set 375 would have to
be enough to prove that medieval should be the past’s subject all on
its own. Fortunately, it was up to the challenge.

Set 375 Castle was released in 1978, alongside the LEGO
minifigure and both LEGO Town and LEGO Space themes. Set 383
Knight's Joust came out the following year with similar inclusions.
Both sets sold so well that they were rereleased in 1981. The
medieval era was clearly an appealing time period for a LEGO
theme.

The next step was to create a full LEGO Castle product line
demarcated by a formal relaunch, this time with a range of sets
across multiple price points, an allocation of frames including colour
changes, and the potential for multiple waves across successive
years. Yellow Castle, however, had been constructed from walls and
towers made of solid bricks, which were expensive to produce and
store. Designers set about trying to find a new approach and, as is
usually the case with LEGO products, the answer turned out to be
elements.



After many discussions, designers realised that the ideal approach
would be to invent a simpler way to construct walls. Individual bricks
require a lot of raw material for creating the spaces in which studs
and tubes interact; faces and wall thicknesses result in substantial
surface area. Three designers — Daniel August Krentz, along with
Jens Nygaard Knudsen and Niels Milan Pedersen — spent many
hours working on the challenge.

Eventually, these designers concluded that the perfect solution
would be a part that had tubes on the bottom and studs on the top,
with those surfaces connected by a sheet of plastic just thick enough
to be rigid. Thus, the castle panel was born. Initially, the designers
intended for it to be six studs in width at the top and bottom.
However, impatience got the better of them. At this time, it took a
while to get new prototype elements, even when taking advantage of
the less exacting process of pre-moulding, which produced moulds
at lower quality and was therefore quicker. Anxious to start working
on models for the relaunch of what would now be a fully-fledged
LEGO Castle theme, the three designers began creating versions of
their panel design with existing bricks. To add detail, each wall
element was slated to have a small arched window cut out of its



centre. Two existing arch pieces were already in the parts catalogue,
one four studs long, the other three, which could be used to depict
this window. Centering it within a six-stud-wide panel would require
the use of the four-stud-long arch piece, meaning the opening would
be about two studs wide. The designers, however, were avid history
enthusiasts, and they knew that castle windows should leave little
room beyond what was needed for archers. At the same time, they
were not happy with creating mock-ups with the properly sized
window, created using the three-stud-long arch element off-centre.

Set 383 Knight's Joust, released in 1979, made it clear that LEGO Castle was about friendly
competition, not battles.

In order to get building while also satisfying their historical and
aesthetic sensibilities, Daniel, Niels and Jens created brick-built
prototype panels that were five studs wide so the three-stud-long
arch could be properly centred. Those prototypes ultimately became
the basis for the final designs, resulting in some of the only five-stud-
wide elements ever created. In tandem, they developed a corner
component allowing for walls to bend ninety degrees so that they
could join seamlessly with the panels.



One of the early brick-built horses in
a promotional shot.

The first moulded LEGO horse

The next idea from designers was moulded horses. Considering that
jousting was supposed to be this theme’s focus, horses were a
necessity and had dutifully been included with sets 375 and 383. But
in both cases, they were brick-built and, while designers liked the
size, each animal was inherently fragile and somewhat simplistic. If
LEGO Castle was going to continue over the long haul, designers
felt that something stronger and more realistic was needed. Until
now, moulded animals had been resisted, since the company did not
want to set a precedent and risk children not accepting future brick-
built animals if they knew detailed, moulded versions could be made.
The thinking was that such creatures would require more specialised
parts, leading to a proliferation of elements.



Created for LEGO Castle, panels
are an efficient way to build walls.

Early arch elements came in two
sizes, which resulted in the width of
the LEGO Castle wall panel.

The original LEGO horse, with the thinner front leg visible (left),
alongside its replacement from several decades later (right).






The castle wall panel is five studs
wide instead of six because we had
the three-studs-long arch element
with the window opening. That piece
already existed, so we could build
prototype panel elements out of
existing bricks. We would actually sit
in the evening and build all the
elements we would need and glue
them together. We would have a
stack of handmade elements and we
built the first grey castle prototypes
with those because it would take
such a long time before we got
anything from the engineers and we
couldn’t wait for that. Many people
have wondered why we made this
odd five-stud width: it’s because we
could build it. We couldn’t build the
six-stud-long one because to do that
we would have had to use the four-
stud-wide arch with window opening



and that was too big for a castle
because, in an actual castle, the
windows are more like slits. So that’s
why the castle wall panels ended up
being five studs long instead of six. If
it had been today, with computer
programs and instant 3D printing of
prototype elements, | am sure it
would have been an even number of
studs. In fact, when the piece was
revised, they made the new castle
panels four studs long. We were right
about the window size though: they

kept that the same!
Niels Milan Pedersen, Designer, the LEGO Group






| had made several sculps of the
horse, and some technical drawings,
too. The horse prototype | had made
was going to the engineers to make
the mould. | had made two versions:
one was OK and the other one was
slightly wrong. Somehow, the
Incorrect version was delivered to the
engineers. By this time, it was too
late. Amazingly, nobody noticed it,
even when they made the big brass
sculpt at 3:1 scale, from which
moulds are produced. Once you
know, though, you can’t unsee it. One
of the front legs is a tiny bit thinner
than the other. This was wrong on the
second-to-last sculpt and it was why |
made the final version, but it was
nhever delivered. However, it was
corrected when a new horse was

made for LEGO® The Lord of the
Rings™.

Niels Milan Pedersen, Designer, the LEGO Group






6080 King's Castle from 1984 was one of the first sets to include the new castle panels and
horse elements.

Crafting the new LEGO horse began with tracing an existing brick-
built version. Then, a skeleton of bricks was constructed, with clay
added on top, to form possible body designs. Designers had wanted
it to be articulated, but this meant more parts and manufacturing
time, so they incorporated only a single function to make the horse’s
neck move. All those designs led to a mix-up that resulted in a horse
being produced for over twenty-five years that had one leg thinner
than the other three.

LEGO Castle was officially relaunched as a proper theme in 1984
with an assortment of eight sets, including two castles facilitated by
generous quantities of the designers’ new wall panels cast, along
with standard bricks, in more realistic grey. Horses also abounded,
coming with all but two of the products. Like LEGO Space and LEGO
Town, a range of sets in different sizes were included, from small
pocket-money offerings to the castles that would require top billing at
Christmas for most children. After six years of consistent sales for
both the Yellow Castle and Knight's Joust, it seemed likely that
children would love this new LEGO Castle theme, but even so,
designers left nothing to chance.



Designers Daniel August Krentz, Jens Nygaard Knudsen and
Niels Milan Pedersen began exploring other historical options. Daniel
wanted to do Ancient Rome, going so far as to build a whole
assortment’s worth of buildings with classic columns, chariots and
more. Ultimately, that idea was dropped due the popularity of an
Asterix the Gaul TV show in Europe at the time. Multiple other
options were considered alongside Romans. Niels suggested a Jules
Verne-inspired theme which, while not so far back in the past, was
still historical. Like Daniel, he built an entire theme’s worth of models
to prove the concept, including a large Nautilus-style submarine. In
tests, however, children didn’t know Jules Verne from a twelfth-
century monarch. The only reaction from the clearly confused room
was one boy who declared, ‘The guy who made these things must
be bonkers.’

Jules Verne was out. Vikings came up again and was developed
for the second time, along with several other ideas: Western, Pirates
and a Napoleonic Wars theme, eventually dubbed Europa, which
would combine aspects of LEGO Castle and LEGO® Pirates
together. The challenge with all these latter ideas was how to avoid
overt conflict, as had been achieved so far with LEGO Castle. The
relaunch of LEGO Castle in 1990 had even managed to feature a
bow-and-arrow. However, in both the LEGO Castle and LEGO
Space teams, sometimes known within the company as the past and
future groups respectively, designers did begin to hint at loose
factions through the use of tones, colours and, especially in the case
of LEGO Castle, insignia. Knights at the jousting lists were
resplendent in different crests or livery, which, of course, made
perfect sense. Designers would develop a graphic for printing on
shields and torsos to distinguish each noble competitor. Early on,
falcons, crossed axes, shield patterns and lions were used, later
followed by dragons. Since these prints were already created, each
was reused across multiple sets on numerous figures somewhat
randomly to avoid any appearance of official factions or nations. Set
6061 Siege Tower from 1984, for example, includes a knight with a
crossed-axe insignia emblazoned across his chest pushing a siege
tower to attack a wall defended by ... a knight with the same design
on his torso.



When placed in a
minifigure’s hand, LEGO
bows appear only to be
held, not aimed.

6061 Siege Tower included knights with the same crests both attacking and defending the
walls.

Trusting again that children would know what to do, designers
began to purposefully assign specific colour schemes to the
minifigures tagged with each of the insignias and then used them
consistently. Some, like those with the falcon insignia, for example,
were given darker colours such as black and blue. Their lion-
insignia-emblazoned counterparts received brighter, more vibrant



hues. Children lucky enough to have multiple sets would be able to
assemble small armies if they so wished.

Nevertheless, in later years, fans struggled to break these older
LEGO Castle sets into nice, clean factions for categorising, a
testament to how well designers succeeded in mixing all the pieces
together. But similar strategies could not be employed with LEGO
Pirates, where loyalties would be far more obvious and binary.
Accordingly, designers opted for a different approach.

Pirates would not be shown marauding, looting, pillaging and making
prisoners walk the plank — though designers did include a plank as a
means of boarding one ship from another! Instead, designers
focused on a completely different popular conception of pirates,
where they played the role of swashbuckling adventurers. There
would have to be factions, but it didn’'t have to be ‘good’ versus ‘bad’.
Pirates could be daring rogues competing in a race for treasure
against bumbling navy officers: jousting, but at sea, with treasure as
the prize.

Designers knew that children got a lot of their inspiration from
films, which would be how they would play with a pirate theme.
Knowing their audience, designers also considered numerous
possible synergies with other product lines. Romans was still a
potential theme at this time, so it would be an option to use boat
hulls across both themes for schooners and galleys respectively. In
fact, this possibility made it all the way to production. Initial designs
for pirate-ship hull elements were far more specific to classic sailing
ships from colonial times. Realising that these would have limited
use, they were made more generic over literally hundreds of
sketches, which teased out specific attributes that would be needed
for sailing ships in various historical contexts.

Not all of what designers deemed necessary got used as intended.
Bow components were eventually finalised with twin openings on
either side, which were included solely to facilitate a feature for those
Roman galleys that never saw the light of day. Other potential parts
also had multiple uses pitched. Cannons could be used in Western,



Europa and pirate settings, along with pistols and rifles. Synergy
related to weapons actually ended up counting against Western due
to fear that rifles and six-shooters shared too many similarities with
modern weapons. That fact, along with concern over a play theme
that would inevitably be associated with storylines about shootouts
and violence, eventually led to Western being scrapped. However, a
rifle that resembled a flintlock musket, or blunderbuss, was
eventually created for LEGO Pirates when it was launched in 1989,
with designers arguing that they looked nothing like current
armaments and were notoriously inaccurate anyway: pirates and
soldiers were just as likely to miss as hit anything while racing each
other for treasure in massive sailing ships!

As soon as everything was completed for the formal relaunch of
LEGO Castle in 1984, designers began to develop Europa, Western
and Pirates, with a winner to be decided later. Thus began one of the
most intensive periods of element development in decades.

Pirate-ship hulls went through numerous iterations before the final design was settled upon.



LEGO Pirates, launched in 1989, featured the first
minifigures with facial hair and eye patches, as well as
many other new elements.



Captain Redbeard
modelled one of several
new faceprints and sported
new elements including his
hat, peg leg, hook and ...
shoulder ornament.

Released in 1989 with the launch of LEGO Pirates,
the small flintlock pistol and larger blunderbuss
elements were the first official LEGO guns for
minifigures.



Everyone got to work. At this time there were no specialised
departments, so the past team was responsible for creating
everything they would need, including the full assortments of models,
new elements, graphics and, beginning with LEGO Pirates,
faceprints on minifigures. Until LEGO Pirates, minifigure heads had
all featured simple smiley faces, to reduce the number of different
heads that would need to be stored if different faces were used.
From the time of the relaunch of LEGO Castle in 1984, designers
had lobbied for a wider variety of facial expressions, but it took
LEGO Pirates to make it happen: after all, pirates had to have eye
patches and beards, otherwise children wouldn’t find them
believable.

Changes in facial prints would not be the only new elements. The
three model options being explored would require palm trees,
treasure chests, monkeys, anchors, cannons, teepees, masts,
rigging, minifigure accessories, log walls, rowing boats, boat hulls,
peg legs, oars and more. With so much to do, it is little wonder that
product development took an astonishing three years, a long time by
toy-industry standards, even back then. Along with that already
extensive list, there were two new components which proved
especially challenging but were highly necessary: raised baseplates
and sails.

Until this time, baseplates had always been flat pieces of plastic, but
designers wanted to expand beyond, or more specifically above,
these ground-level sheets. Initially, they began experimenting with
brick-built terrain as foundations for future sets, but these were
quickly deemed impractical due to the sheer number of elements
required. Even so, raised structures built on those initial mounds of
plastic were eye-catching; the concept seemed solid. Three-
dimensional foundations would allow for such options as islands
rising from the sea, Napoleonic forts atop bluffs, mesas for western
vistas and castles built on mountains.

Eventually, designers decided to use a technology the LEGO
Group had newly acquired: vacuum forming. First, designs and



shapes were built with bricks, just like the specialised panels
developed for LEGO Castle but on a much larger scale, followed by
forms carved from wood that mimicked them. Long before the days
of 3D computer modelling, designers had to use trial and error to
work out what was possible and could be reliably produced. Raised
baseplates began life as a flat sheet, which was then heated and
pressed onto the wooden mock-up. Vacuum forming sucked out all
the air, forcing the plastic sheet to take on the wooden form’s shape,
effectively extruding the 3D baseplate.

Each original flat sheet had to be a certain thickness and heated
So as to still be pliable, but not so hot that the paint would run.
Contrary to common belief, 3D baseplates had their designs printed
on them while still flat, not after being raised. Initially, progress was
frustrating, as many early designs failed for the same reason. Trying
to make the walls of any 3D shape as thin as possible meant that
any open expanse on the top lacked support and bent easily when
bricks were pushed down while building on it.

In LEGO Pirates sets, raised baseplates gave the illusion of an island
fortress rising from the sea.



Rising to this challenge ultimately led to the inclusion of sections
near the middle, which dropped back down to ground level as a pit
providing support to raised sections around their perimeter. Such pits
would become part of every variant of 3D baseplate ever produced.
It took many different tries before what is now known as the
legendary ramp-and-pit baseplate was finalised. While it was exactly
what the designers wanted — and 3D baseplates would appear in
sets for nearly two decades after their creation — the Achilles heel
that would lead to its eventual discontinuation was present right from
the start.

Despite their efficient use of plastic, 3D baseplates were so large
there was often little left in the budget for the bricks needed to build a
model on top of them. This led to a design technique that, while
cleverly hidden thanks to different colours and genres, can be found



in most sets that included a 3D baseplate: strategically placed
towers. The new giant baseplate element made its debut in set 6276
LEGO Pirates El Dorado Fortress, released in 1989. A main
gatehouse rises at the top of a ramp. A prison tower and a crane
flank it on opposite corners. Although the walls were only two or
three bricks high across the majority of the set, the raised baseplate
allows an impressive sense of scale and height, with arches
connecting the three towers — all shown to great effect on the image
on the box, where the baseplate is situated diagonally to create a
fluid sense of raised structures spread across the entirety of the
model

6285 Black Seas Barracuda from 1989 was the largest set in the LEGO
Pirates theme’s inaugural wave. Its sails showcase the billowing look that

designers were seeking.

Billowing sails
Sails proved almost as challenging as 3D baseplates. The LEGO
Group had never before produced cloth elements, so designers were



truly starting from scratch and they knew there was no room for
error. Aesthetically, sails would become any ship’s most dominant
visual feature, whether Roman, Napoleonic or pirate. They would
also feature dominantly by default on the large boxes that would
eventually adorn store shelves.

The challenge for designers was lack of wind. Look at any book
cover or movie poster featuring sailing ships and the vessels will be
out to sea with their massive sheets billowing full of air. LEGO
Pirates needed to look like that — but on living-room floors. Brick-built
variants were quickly eliminated as an option because the piece
counts required would make them too expensive.

Searching for an answer eventually led into the world of textiles,
where designers encountered a term that finally put them on the right
path: bending length. This piece of industry-speak is how cloth
stiffness is measured, referring to the distance along its length that
fabric can resist gravity before folding over. Designers learned that
their ships needed sails with large bending lengths, closer to paper.
This is because paper can hold its shape for a longer stretch than,
for example, t-shirt fabric, which has virtually no bending length.
Sails made with the right bending-length fabric would billow rather
than droop. After searching long and hard, designers found a textile
producer in Sweden that could provide material meeting all their
requirements. Special hot-die machines were purchased in order to
cut fabric while preventing its edges from unravelling — after all, cloth
elements would likely be needed for not just pirate and Roman sails
but Native American teepees and many future models as well.



6085 Black Monarch’s Castle recast many castle elements
in black, with the focus still on jousting in order to avoid
warring conflict.

Several years after starting work, everything was ready. Along the
way LEGO Pirates had been chosen as the new theme over
Western and Europa. There was just one issue: partly thanks to the
new elements developed for its relaunch, LEGO Castle was still
hugely successful. If LEGO Pirates reproduced even some of LEGO
Castle success, there would not be adequate manufacturing
capacity. For toy makers, one of the worst-case scenarios is when
customers are looking for a popular product that has sold out. Unlike
adults, who will hold out for, for example, a top-rated vacuum
cleaner, children are quickly distracted and move on. Despite LEGO
Pirates being ready, it was delayed for several years while moulding,
sorting and packing capacity were increased enough so that two
successful themes could be supported. It was the right decision.



Upon release, LEGO Pirates proved just as popular as LEGO
Castle.

In 1988, a new flagship model for LEGO Castle was set 6085 Black
Monarch’s Castle. True to its name, many of the key elements
released in 1984 were recast in jet black to create a highly distinctive
look. Notably, the set also featured a dragon crest. While formal
factions were still off limits, designers had taken to focusing each
major fortress on one of their insignia designs with most, or all, of the
included minifigures sporting that livery. In essence, castles were
presented as functioning as a sort of home for a jousting knight and
his support staff, but factions were emerging across multiple sets. As
the 1980s went on, flags began to be printed to match factions.



Crests and insignias were still mixed together during the late 1980s, but factions with
distinctive colouring were beginning to emerge.

Knowing 6085 Black Monarch’s Castle was coming, in 1987 the
past team had an idea: they would produce a couple of elements in
the new colour early on in the process, specifically the castle panel
corner piece and a large half-arch. Together, these could be
fashioned into trunks and branches of trees that would serve as the
foundation for a forest-based robber set in the vein of Robin Hood's
merry band.

Conveniently, all that was needed to produce this massive infusion
of novelty was to create some new torso prints and a single element.
Using a combination of wood for the centre and lead for its brim,
designers crafted a three-times-scale bycocket, known more
commonly as a ‘Robin Hood hat’. With that one piece, a band of
robber minifigures in ‘Sherwood green’ livery could be printed and
given a distinctive look. As with pirates, designers presented thieves



as merry pranksters stirring up good-natured trouble at jousting
tournaments. Furthermore, trees, caves and hideouts would bring
another genre into LEGO Castle beyond stone fortresses. Set 6066
Camouflaged Outpost was released in 1987 and was a huge
success, proving that a couple of well-placed colour changes and a
single minifigure element could work wonders in terms of infusing
freshness into a theme.

Once LEGO Pirates and LEGO Castle became established,
designers were able to use the incredible repertoire of parts
introduced in their launch waves for a long time, with most lasting
until the great parts purge in the 2000s. Both themes would receive
major new waves every three to five years or so, with different
flagship models, usually a castle and ship respectively. Moulds and
parts remained the same as those used in year one, refreshed only
by new colours and building techniques. One of the only major
exceptions was 3D baseplates. While the inaugural ramp and pit



baseplate enjoyed near continual use throughout the 1990s, it was
joined by several other variations that saw use in science-fiction
themes as well as historical ones.

New elements, like this
jolly ghost (who will haunt
you with his briefcase of
eternal memos!), inject
novelty into themes such
as LEGO Castle and
LEGO Pirates.

Official factions

Over time, cycles of defined factions emerged in almost every LEGO
theme. LEGO Space was the first theme to really crack that wall with
the introduction of formal federations, starting with Futuron in the late
1980s. Space Police, which hit shelves in 1989, naturally needed
bad guys, shown to be Blacktron, which had come out two years
earlier. Blacktron had followed the LEGO Castle theme’s strategy of
hinting at evil through dark colours and other aesthetic choices, but
Space Police made it official: every set that included prison pods
also came with a Blacktron minifigure to incarcerate.



With Wolfpack in 1992,
designers included a
villainous emblem on
shields for the first time.

LEGO Castle, too, began going dark with Wolfpack, a faction of
bandits included in sets in 1992. Replacing the merry, treasure-
hunting Forestmen, these rugged figures wore a villainous wolf
insignia. It was hard to imagine the largest model, 6075 Wolfpack
Tower, as anything but an evil lair. Jousting-based sets also
disappeared from the line. Then, in 1993, the shift was fully
completed with a new faction built on the back of an ambitious new
element.



Set 6075 Wolfpack Tower is guarded by the rugged new bandit characters.

While the humble horse stood alone for a couple years, LEGO
Pirates saw the introduction of new animals, including a monkey,
shark and parrot elements. Taking that trend a step further,
designers who were looking for ways to infuse fresh novelty into
LEGO Castle took on their biggest creature yet: a dragon.



Effort was made to try and limit runaway numbers of new fauna
through a rule being implemented. Every new animal had to have
uses planned for it for at least ten years. Recognising that dragons
would be in danger of having limited applications, as much versatility
as possible was infused into its design, starting with repurposing an
unapproved creature. A crocodile had been created for LEGO
Pirates, but was deemed redundant and unnecessary, considering
the theme’s menagerie of other animals. When the launch of LEGO
Pirates was delayed, the crocodile was officially dropped from the
assortment. However, its design was complete, including all its parts.

Designers worked their new dragon body around the crocodile’s
existing tail and top jaw element. Striving to meet the rule about ten
years’ worth of uses, they also incorporated a feature which, in the
end, was not used. Inside the dragon’s body, a tube system was
implemented that originated underneath the stomach and terminated
in the mouth. Possible uses envisioned included a light element for
making fire-breathing look real and — when paired with a hydraulic
pump that the LEGO Technic team were experimenting with —
spraying water. Unfortunately, mould engineers forgot to include the
terminal mouth hole, so none of these uses were possible, despite
the tube being incorporated within the body’s bowels as intended.
Thankfully, that miss did not impede final production and the first



LEGO dragon was released as the cornerstone of a LEGO Castle
subtheme called Dragon Masters in 1992.

The original LEGO dragon utilised the tail and top jaw from a crocodile originally created for
LEGO Pirates.



The LEGO Castle subtheme Dragon Masters introduced the first dragon — and the first
wizard. The ramp-and-pit baseplate from LEGO Pirates was given a new print and
appeared in the theme’s largest set, 6082 Fire Breathing Fortress, released in 1993.

Success with Dragon Masters, as well as Forestmen and
Wolfpack, inspired the past team to brainstorm how they could
branch out with LEGO Pirates as well. A variety of different
approaches were prototyped and several whole subthemes were
developed in detail. These were presented, and one inspired by
exotic islanders was chosen. Becoming a new subtheme of LEGO
Pirates, Islanders required new minifigure prints and ornate
headpieces, while reusing multiple elements from both LEGO Castle
and LEGO Pirates and taking advantage of a new canyon-shaped
3D baseplate that had been created for use across multiple themes.

Both LEGO Pirates and LEGO Castle continued to go from
strength to strength, and still the past team kept on innovating. Two
ideas in particular were working their way towards approval in the



background during the early 1990s. Designers returned to Western
with a new twist on the idea: the theme would feature villainous
bandits. These bandits would be plaguing an innocent Western town
made up of iconic buildings such as banks and general stores.
Opposing the outlaws would be a heroic sheriff and traditional
frontier soldiers. A Western-style theme had been in the works for
well over a decade by this point, so several test moulds for palisade
versions of 1x2 and 1x4 bricks already existed and were ready for
fully fledged production.
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Flatfoot Thomsen was one of the three
bandits in LEGO Western. He sported the
most detailed printing ever on a minifigure at
that time. His name, printed on the poster tile,
is a callout to one of the theme’s designers.



A log textured version of the LEGO Castle wall panel was created for LEGO
Western.

Concurrently, designers pitched another idea that had been
kicking around in various forms since the early 1980s, when Daniel
August Krentz, Jens Nygaard Knudsen and Niels Milan Pedersen
developed some prototype themes based on Tarzan and King
Solomon’s Mines. Those earlier forays had been shut down when
the Indiana Jones films began to be released; as with Asterix, it was
thought that children might mistakenly believe the sets were based
on the movies. By the mid 1990s, Indiana Jones was far enough in
the rearview mirror that a LEGO theme based on archaeology and
tomb raiding would not be considered derivative.



Iconic western buildings from several different LEGO Western sets.

Early iterations of both LEGO® Western and what would
eventually become LEGO® Adventurers were presented to
management during one of the annual designers’ showcases. During
these events, model makers would display their prototype sets and
themes in a large room. Perused by management, winners were
developed further and, if production capacity allowed, released. Both
themes were selected, but LEGO Western had the advantage, since
many of its key parts were already somewhat, if not fully, developed.
Designers added time-period-accurate pistols, rifles, a large barrel
element, calvary horns, and a palisade version of the castle wall, all
used in the creation of its flagship model, 6769 Fort Legoredo,
released in 1996.
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Set 6769 Fort Legoredo, released in 1996, was the largest LEGO Western set, made
almost entirely out of the new palisade bricks.

Three individual bandits were printed with the most detailed
graphics to date for minifigures: designers wanted to make sure
children knew they were the bad guys. Graphics were utilised more
than ever before, not just for figures but also on a variety of standard
pieces to transform them into unique elements, which helped create
the frontier setting. Both printed elements and stickers were
employed for banks, forts, decks of cards, mines, the sign for the
town of Legoredo, sticks of dynamite and — amusingly for one of the
designers, whose name appeared on it! — ‘wanted’ posters. Many
other themes would emulate this approach during the latter part of
the 1990s and early 2000s.

Thanks to its jump start, LEGO Western beat LEGO Adventurers
to the first available slot in the production lines, hitting shelves in
1996 to great success. It was so successful in Germany that the
LEGO Group was inundated with requests from that country’s
children for Native Americans to go along with the theme. Here
again, the fact that various versions of a Western theme had been
considered for so long saved the day. Multiple elements for unique



headdresses had already been designed, so a line of Native
American sets could be produced quickly, reusing the Islander
canoes alongside new cloth teepees, and a headpiece with feather
combo included on every Native American minifigure.

Mindful of historical injustices, Native Americans were only ever
shown communing with nature and each other; no box, magazine or
promotional material ever placed them in conflict with either the
calvary or frontier townsfolk. Interestingly, Western lasted only two
years — the first historical theme to do so after the unanticipated
long-lived success of LEGO Castle. Fort Legoredo remained
extremely popular for several years, however, and would eventually
be rereleased as part of the Legends line during the early 2000s.

Upon its release in 1998, LEGO Adventurers completed the four
big historical themes. Designers had taken a little longer to ensure
the theme’s parts and feel were right, but that extra time paid off. Led
by dashing archaeologist Johnny Thunder, LEGO Adventurers would
far surpass LEGO Western in both number of sets and longevity.
First exploring Egypt, Johnny and his team would go on to face off
against their arch-nemeses, Baron von Baron and Sam Sinister, in
the Amazon, Dino Island — which saw production of the first LEGO
dinosaurs — and India and China in Orient Expedition. Special parts
including sarcophaguses, burial masks and jewels, along with
historically inspired hats, weapons and accessories, all of which
would help LEGO Adventurers endure for four distinct waves
between 1998 and 2003, when it took its final bow just before the
launch of the very franchise that had inspired it: a licensed Indiana
Jones theme.






To help make it feel like one of those
iconic Western movies, we did a
‘wanted’ sign. We put it on a 1x2 tile.
The guy making it asked me what
name he should put on it. | said you
can write my last name as it would
not be able to be seen anyway
because of the small letters. So it was
made with the text: ‘Wanted Flatfoot
Thomsen Reward $500°. The text
‘Flatfoot Thomsen’ could only be
seen with a magnifying glass.
However, for the theme’s launch we
desighed some cardboard figures
and some placards showing key
elements. These display pieces were
enlarged a lot, and suddenly you
could see the wanted sign with
‘Flatfoot Thomsen’. So that was quite
fun. And they kept the name: that
bandit is named after me!

Jorn Thomsen, Designer, the LEGO Group

Note: In the US, although the name was changed to Flatfoot Thompson,
the wanted poster still depicted the name as ‘Thomsen’.






In promotional materials, Native Americans never appeared
in the same picture as bandits or cavalrymen.

Outside licences was the coming wave. With the advent of LEGO®
Harry Potter™ in 2001, LEGO Castle temporarily bowed out, but
later experienced an incredible resurgence known as the Fantasy
Era. The theme lives on with individual sets released every few
years. LEGO Pirates temporarily dropped anchor after its third wave
in the late 1990s. A planned reintroduction during the 2000s was
temporarily postponed. A couple of standalone LEGO Pirate
collections were released a few years later. LEGO Western was
briefly resurrected alongside Disney’s live-action Lone Ranger film,
as well as for THE LEGO® MOVIE™, and LEGO Adventurers rose
again as LEGO® Pharaoh’s Quest™. During those two amazing
decades in the 1980s and 1990s, LEGO Castle and LEGO Pirates,
along with the other two counterparts created by the past team,



helped drive incredible growth for the LEGO Group, as well as
producing some amazing elements, many of which are still used to
this day either exactly as first developed or with only slight
alterations, a true testament to their quality. The past team was not
alone in this feat, however. Kjeld Kirk Kristiansen had also said the
company should look to the future. Doing that fell to another group of
designers.

Designed wanted to give
their archeological hero a
distinctive hat, so they
opted for an Australian
style, which led to Johnny
Thunder and his team
hailing from down under.



Unexpected things happen once you
get really deep into designing with
LEGO elements.

Bjarne Tveskov, former Concept Developer, the LEGO Group
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Monorails and Rollercoasters

How the legendary LEGO® Space monorail raised the
stakes on innovating nhew LEGO elements

Quarter-dome windows were one of the

largest LEGO® elements when they were
originally released.



Rollercoaster track was designed by
one of the same designers who
worked on the original monorail.

The eight-stud-long monorail track
element was a breakthrough for
LEGO monorail designers when it
was released in 1988. This small
element opened up huge
possibilities for exciting new track
layouts.



( et’s do a monorail’” someone shouted. The excitement
was almost palpable, as if crackling in the air like
electricity. In 2016, a small gathering of designers was

discussing a new initiative that had just come down from

management. Their enthusiasm was warranted: it was not
every day that management called for the creation of a whole
new play experience.

The initiative was equal parts open-ended and specific. Its overall
intent was laid out in a call to ‘create a wow moment for children’ by
introducing ‘a new type of movement to the LEGO® System’. After
that almost limitless invitation, the initiative narrowed its focus by
listing several specific options to explore.

It was one of these options, a ‘new rail system’, that excited the
group of designers, many of whom had grown up coveting the trio of
monorail sets from the LEGO Group in the late 1980s and early
1990s. Some of the most expansive sets of their time, monorail
trains’ strong onboard motors turned a gear that meshed with a
special type of track that featured a single rail of teeth running down
its centre. The designers knew that there was a chance to make their
dream of a modern monorail set into reality. This realisation led to
the almost immediate, excited suggestion that such a track system
would perfectly meet the initiative’s criteria.

Unknown to almost all the team members sitting around the table
that day, history was repeating itself. The very first monorail track
elements, released almost thirty years earlier, had also been
conceived out of an effort to create a new and different play
experience. Furthermore, its creation process had showcased the
need and laid the foundation for an entirely new model of designing
elements: the ‘platform’ model.

New frontiers



The LEGO® Space theme was one of the inaugural three play
themes released concurrently with the introduction of the minifigure
in 1978. All three themes, LEGO® Town, LEGO® Castle and LEGO
Space, enjoyed incredibly successful launches. By the mid-1980s,
the LEGO Town theme had established itself as an evergreen: a
product line which is intended to be continued indefinitely, with new
sets released every year. The LEGO Castle theme had enjoyed a
successful relaunch and was well on its way to being deemed an
evergreen theme as well, but its counterpart exploring the stars
required updating. This was largely due to LEGO Space aesthetic.
The theme’s initial designers were all children of the 1950s and
1960s who had witnessed the Space Race first-hand. Childhoods
steeped in Apollo missions had deeply informed the industrial
aesthetic and focus on exploration reflected in LEGO Space first
years of sets, which fans now lovingly refer to as Classic Space.
Children of the 1980s, however, were growing up in a different time,
a world apart from the Moon missions witnessed by their parents.

With many unreleased themes jostling in the wings and limited
production capacity, there was an open discussion as to whether
LEGO Space could or should be continued as an evergreen product
line like LEGO Town. If it were deemed a novelty line instead and
retired accordingly, plenty of new offerings were sitting fully
developed in the design halls to take its place immediately.
Fortunately for its many fans, LEGO Space had a champion who had
seen this problem coming in advance and was already leading a
charge to address it.

Jens Nygaard Knudsen is a legend within the LEGO Group. He is
most widely known as the ‘father of the minifigure’ for his role as
primary designer of the tiny LEGO populace. After guiding the
minifigure’s debut alongside LEGO Space, LEGO Castle and LEGO
Town in 1978, he had moved on to, among other responsibilities,
leading the designers of LEGO Space during the 1980s. Jens was a
passionate element designer known for creating more prototypes
than his team could build models to keep up with. He was so prolific
that during the 1980s Jens kept on retainer an external craftsman
who owned a small model shop in Billund to create quick and dirty



prototypes for him; a necessary supplement to keep up with Jens’
excitement and impatience for seeing new ideas realised as quickly
as possible.

In around 1982, the first seed that would eventually lead to a new
direction for LEGO Space, as well as a host of additional elements,
was planted in Jens’ mind when he learned of the newly opened, go-
to family destination: EPCOT Center in the Walt Disney World
Resort, Florida. Jens saw EPCOT, with its innovative Future World
section, as emblematic of what this new generation of children
imagined space travel to look like. EPCOT’s optimistic view of the
future and sleek aesthetic became an early inspiration for what
would become LEGO Space evolution. In addition, one of its major
attractions planted an idea in Jens’ mind for a new type of flagship
set: a trainline in the sky, described as the ‘public transport of the
future’ — the monorail!

Jens and his team got to work and, throughout the mid-1980s,
facilitated two parallel efforts aimed at revamping both LEGO Space
look along with its mission. First, the aesthetic of the theme was
slowly altered organically from within over several years of releases.
Industrial greys, blues and transparent yellows were slowly mixed
with and then displaced by futuristic whites and transparent blues so



that the eventual relaunch would be ‘small steps’ rather than ‘giant
leaps’.

At the same time, Jens and his team prototyped a trove of
elements aimed at taking LEGO Space in a new direction, which
they summed up in one word: landing. The designers asked
themselves the question: what came next after the exploration
depicted in those early LEGO Space sets? What happened when the
explorers landed? Their answer: society and civilisation. Bases
would switch from outposts for launching probes to hubs of
commerce and trade. Furthermore, close proximity and competition
for resources would inevitably lead to conflict and people taking
sides, which fitted perfectly into a larger movement towards role play
and factions that was concurrently sweeping through the company
as a whole during this time. To date, LEGO Space had been open-
ended, with alliances only hinted at. Having landed and established
a civilisation, the tiny space-farers would henceforth be grouped into
clearly defined factions, each pursuing its own roles and agendas.



The challenge was how to communicate the change from exploration
to civilisation visually.

One element soon emerged as a cornerstone of the new vision: a
massive, faceted, transparent quarter-dome. Futuristic societies
imagined in science fiction during this time almost always appeared
beneath such protective barriers; visually, domes instantaneously
suggested the idea of an advanced civilisation. Once identified, a lot
of time and effort was put into designing the quarter-dome element
so that, when placed together in groups of four, they created an
enclosed space beneath a vibrant full dome. Designers prototyped
many sizes, shapes and colours and then experimented to see
which kinds of models they could facilitate, until a final design
emerged. Many other types of elements followed a similar pattern
throughout the mid-1980s, as Futuron, LEGO Space first official
faction, took shape. Domes would go on to be used in LEGO Space
sets throughout the 1990s before being retired at the decade’s end.

Amid all the windows, engines and other components, a special
sub-collection of elements was emerging under Jens Nygaard
Knudsen’s watchful eye. Designers created tracks of various shapes
and sizes in pursuit of Jens’ dream of a Disney-esque monorail in
LEGO form. It would be an eye-popping flagship set for Futuron,
unlike anything ever done before. There was a problem however:
cost. So many new elements were already necessary for LEGO
Space unofficial relaunch that the monorail components were
pushing an already generous budget over the edge. The theme
simply couldn’t support all the new components needed to update its
aesthetic as well as create an entirely new family of track and
support elements for a monorail system.



With new elements, there is always a
way they are intended to be used. But
we would also try to figure out
unexpected ways to use them. A
great example is the elevator element
[known in the fan community as the
rack winder]. It was intended for
transporting people up and down in
the new, bigger bases for LEGO
Space. But | came up with an
alternative way to use the part. |
made these opening models where
the top would split open when you
turned the handle. Turning the wheel
to make something happen added a
magical touch. This is a good
example of the unexpected things
that happen once you get really deep
into designing with LEGO elements.

Bjarne Tveskov, former Concept Developer, the LEGO Group



A licence to innovate

This type of conundrum is what would eventually lead the LEGO
Group to implement the new approach known as platforms. Most
new elements are designed within the confines of a specific theme to
meet its needs: different headpieces to distinguish one wave of ninja
heroes from another or a distinctive aesthetic piece such as a log
wall for a fort. Features to facilitate wider use are included when
practical, but the needs of an element’s theme of origin take
precedence. The problem, as Jens Nygaard Knudsen and his
designers discovered back in the 1980s, is that this disenfranchises
a certain type of innovation. Sometimes a concept is developed that
unlocks previously impossible build opportunities, but it requires
more than just a new piece or two: a whole family of elements is
needed. From both a time and budget perspective, the development
of such a family is too great a burden for any solitary theme on its
own. Overcoming that hurdle, however, would mean everyone would
benefit, as often these big ideas would have wide application across
multiple LEGO themes.



Back in the 1980s, if designers or managers wanted to get a new
family of elements developed and produced, like all the track and
supports for a monorail, they would go around advocating for the
idea themselves in the hope that other design teams would back it
with some of their own resources. Eventually the LEGO Group
realised that this was both a waste of designers’ time and a
disincentive to innovate on grand scales, so they created platforms.

Platforms are families of elements developed above and apart
from the normal set-design process by a dedicated team not
associated with any specific theme. Their purpose is to create new
types of construction opportunities, classes of pieces, or even whole
building systems, which will have wide-ranging applications.
Platforms are rare because of the huge upfront investment in both
time and money, but such a high cost is justified because the new
family will be useful across multiple product lines for years to come,
and quite possibly forever.

Examples of long-running element categories which began as
platforms can be found peppered throughout the LEGO Group parts
catalogue. Even if all of a platform’s parts are not immediately
produced, they are designed, or, at the very least, have rules
established which govern their geometry. Should a new, previously
unconceived element be needed within the family later, the
platform’s rules ensure it will fit in seamlessly with what came before.
A prime illustration is the family of elements referred to within the
company as bow slopes and known as sloped curves among fans.
The first entrant was released in 2004 as part of a platform which
prototyped and tested a variety of radiuses and tangents before
selecting ones which the entire family would adhere to. New
additions have come out regularly ever since, each matching the
initial geometry and therefore fitting seamlessly with what came
before.






The Platform Team develops totally
new groups of elements. They
Interview different teams, starting
with the ones they know might want
to use the elements. They ask each
team in turn: ‘What do you see in
this? What do you need from this?
Which types of connectors would be
most useful to you?’ Once the
Interviews are complete, the team
determines priorities for primary and
secondary functions. Then they try to
build with them and develop different
solutions. They test the functions and
stability. They also look into how the
new portfolio of elements could
evolve over time in an attempt to
future-proof them. Finally, they come
to a consensus on what the new
group of elements is and how it could
contribute to the building system.

Jan Hatting, Master Element Coach, the LEGO Group



A monorail for the city

Unfortunately for Jens Nygaard Knudsen, platforms didn’t exist back
in the 1980s, so he made a pitch to his long-time colleague Erling
Dideriksen, who was running the successful LEGO Town team. Jens
proposed a joint venture to develop the monorail for use in both
LEGO Town and LEGO Space. There were a lot of potential
synergies. Monorails had a single point of contact with the track, so
they offered a more compact alternative to LEGO trains and could
easily weave in and out of buildings, whether on Earth or a distant
planet. An onboard motor meant no expensive transformers or metal
being integrated onto the tracks. Freed from these necessities, a
starter monorail set could offer more value than a similarly priced
train set. Finally, thanks to a strong motor integrated into the drive
module, monorails could do something regular LEGO train variants
never could: go up inclines. Designers experimented with a plethora
of different carriage designs and found that monorail trains could
ascend far longer inclines with heavier loads than they had ever
imagined.

Set 6399 Airport Shuttle was envisaged as the first of multiple monorail sets for LEGO
Town.

Erling Dideriksen agreed to the partnership, and development
proceeded in earnest, with the first major task being to finalise the



basic track geometry on which everything else would depend. It was
Erling and his team that ultimately made the final call, selecting a
curve radius of thirty studs. Their rationale: curved elements needed
to fit on a 32x32 stud baseplate with at least one row of studs
available on all sides for joining the baseplate to adjacent ones. It
seemed a sensible idea at the time. Little did they know, however,
that those dimensions would create a challenge for designers and
ultimately delay the launch of LEGO Town monorail. But for the
moment, that discovery was in the future.

With the track dimensions finalised, Jens turned his attention to
selecting the inaugural monorail’s train. Multiple designers had
created rows and rows of options, including some unusual variants,
like one where the engine ran atop the track but the train was
suspended beneath. In the end, it came down to a pair of designs.



When nobody could decide between them, their respective creators
were tasked with combining the best parts of each into the final
design that made it into the box.

Many of the new and exciting
elements for 6990 Monoralil
Transport System were showcased
on the set’s packaging, including its
specialised motor, track pieces, train
wheels and elevator lift.

The final train design for 6990 Monorail Transport System
featured cargo loading as well as personnel transport options.



Set 6399 Airport Shuttle, released in 1990, connects a parking area to an airport terminal.
Its monorail train has redesigned passenger windows and a new red colour scheme.
Although monorails were intended to become a staple of LEGO Town as an alternative to
trains, 6399 Airport Shuttle is the only LEGO Town monorail ever produced.

Everything came together in 1987 when Futuron was released
with approximately twenty-five new elements as the first official
LEGO Space faction. Shoring up its position as an evergreen theme,
LEGO Space saw wave after wave of successful factions roll out of
Billund throughout the rest of the 1980s and 1990s. Ultimately, only
the Jedi and Sith proved strong enough to force a temporary
retirement for LEGO Space in the early 2000s. When LEGO® Star
Wars™ debuted in 1999, the LEGO Group refrained from producing
other products based on a fantasy world set in space, including
space backgrounds on unrelated product boxes or advertisements.
Monorails would have been retired at that point, but their demise had
actually come a few years earlier. Contrary to Jens Nygaard
Knudsen’s and Erling Dideriksen’s initial vision, wide application of



the monorail system within LEGO Town did not materialise.
Maintaining a little-used set of moulds for just one theme was
expensive and the monorail was abandoned after just three sets, the
last of which came out in 1994.

However, all that was still a long way off when LEGO Space was
triumphantly, if unofficially, relaunched with the monorail as its crown
jewel, the culmination of Jens Nygaard Knudsen’s grand vision
begun so many years before.






When we have a brainstorm, we go
around the table. The first loop is
always everyone’s passion projects,
be it helicopters or whatever. For
years | would always joke about a
rollercoaster, knowing that we had no
way to support it, no platform for all
the pieces. Everyone would laugh.
Then we would say, ‘OK, what are we
actually going to do for next year?’
But when you say it enough times, it
starts to connect with people. The
fairground theme was doing well, so
maybe a rollercoaster could be kind
of fun. But the company is, first and
foremost, driven by the experience
for children. So | was super-excited
when it became clear that a
rollercoaster seemed to be exactly
what children were wanting, and,
ultimately, Robert Heim designed it.

Jamie Berard, Creative Lead, Seniqy Desigh Manager, the LEGO Group
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Monorails came to an end in 1994 with the third and final
iteration, set 6991 Monorail Transport Base, launched for the
LEGO Space subtheme Unitron.

A new track

Three decades later, the small group of designers in 2016 debated
whether a new monorail could bring a similar victory in response to
the call for a platform which would deliver a ‘new wow for children’.
However, reviving LEGO Space largest set type was not the only rail
system floated for consideration that day. Ultimately, three proposals
were brought back to management: first, a monorail; second, a new
train-track system which would facilitate different types of trains; and
third, a rollercoaster track system.

Each of these concepts was then put through the ultimate
gauntlet: being scrutinised and tested by the LEGO Group target
audience — children. This type of test usually involves showing
children concept sketches and then seeing what they ‘give back’,
finding out which aspects of the sketches they home in on, which
details connect, and which ones are missed. In this case almost all
of the young subjects expressed excitement for speed, motion,
upward and downward movement, and action. Only one of the
proposals matched all of those descriptions: the rollercoaster.



Definitive testing alone, however, is not enough to justify the
expense of a new platform. Its usefulness across the whole company
must also be proven. Ambassadors from the team assigned to the
project fanned out across the different design groups asking how
they might use this proposed family of elements. Could such a
system be versatile enough to justify the cost of development, or
would it be useful only for the limited number of rollercoaster sets the
market would support each year? Fortunately, designers across the
company connected with the proposal and dreamed up ways the
elements could be used: as structural girders, as backboards for
signs, in a new Millennium Falcon, or even to facilitate jousting
knights. In the end, management was convinced and authorised the
development of a new rollercoaster platform.

Rollercoaster layouts

Despite having lost out on the new chance for production in 2016,
monorails nevertheless contributed to the development of the new
element family for rollercoasters. One lesson from the past in
particular stood out: making sure that enough different types of track
elements are produced upfront to allow for versatility in layouts. That
was a bit of wisdom which had been hard won back in the 1980s.
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Set 10261 Roller Coaster included every variant of the new track platform when it was
released in 2018.

Upon completion of the initial LEGO Space monorail system, the
design team quickly set out to create supplemental track sets to
increase its value and design LEGO Town first monorail, which, it
had been decided, would be an airport shuttle. The first monorail, set
6990 LEGO Space Monorail Transport System, had included a
simple oval layout constructed from three types of track elements:
curves, straights and inclines. The supplemental sets would include
the same track types in greater quantities, but options for more
exotic shapes was a necessity. Designers working on the project
quickly ran into a problem stemming from the decision to base all the
track on a thirty-stud dimension: things were not lining up. Layout
after layout could not be closed with the existing selection of track
elements. Eventually, in desperation, one of the team members
wrote a special program on an early Sinclair computer, inadvertently



becoming one of the first, if not the first, designers to develop a set
digitally.

The computer program facilitated the speedy creation of many
layouts and soon the problem was identified: the system was
missing an eight-stud-long track element. One was quickly produced,
but not before the launch of LEGO Town monorail had to be delayed
in anticipation of it. The lesson to the team developing the
rollercoaster platform years later was clear: make sure that all types
of track elements needed are identified up front. Fortunately,
computer-aided design had become the norm within the LEGO
Group during the intervening years, so it was much easier to
experiment with all types of layouts ahead of time.

Knowing the types of track elements was only half the battle.
There was an almost infinite combination of radiuses, lengths,
heights and slopes that could be utilised. On top of that, some
solutions which made sense from a part-design standpoint were at
odds with the physics of friction and wear inherent to a rollercoaster
system. Mould engineers are always part of a platform team and in
this case, they were kept very busy. The sizes and shapes found to
work best for the track were much larger than elements that used an
equivalent amount of plastic, which made the lattice style curve and
straight components prone to warping. This would be a problem
under any circumstances, but it was especially nerve-wracking within
a system dependent on everything lining up smoothly.

Ultimately, overcoming all these challenges resulted in an
exhaustive amount of trial and error, time, and prototyping going into
developing the rollercoaster platform, but it was worth it. The track
system that emerged went on to be utilised not just in an amazing
flagship model, set 10261 LEGO® Creator Expert Roller Coaster,
released in 2018, but a host of varied applications across the entire
product portfolio. It was a perfect example of why the LEGO Group
invented platforms and how they can be used to add new and
exciting play possibilities or building techniques throughout the
company.



LEGO® Friends contributed one of many alternative applications for the new rollercoaster
track elements, using them as the finish-line arch in 41352 The Big Race Day from 2018.



LEGO City is the easy step into LEGO
building. The story is all around you

In everyday life.
Henk van der Does, Senior Medel Coach, the LEGO Group



6
Everyday Life

How LEGO® Town - technically named LEGOLAND®

Town until 1990 — and LEGO® City built on the success
of Town Plan to become the longest-running theme in

history
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Road baseplates were included in almost all early, large

LEGO® Town sets.



Created for the earliest
days of Town Plan,
windows were repurposed
as headlights in certain
models before bespoke
headlights existed.

Called the
headlight brick by
fans, this element
is known as the
Erling brick within
the LEGO Group.



o LEGO® theme has more stories to tell than everyday

life. Beginning as a line of products called Town Plan, it

became an official theme in the decades immediately
after the minifigure’s debut in 1978. Known first as

LEGOLAND® Town, the theme became LEGO® Town in
1990 and then, from the early 2000s, LEGO® World City

and, finally, LEGO® City. The LEGO Group most familiar
product line has served as the company’s foundational
subject matter for almost seventy years. It is no exaggeration
to say that, without these themes, LEGO toys would not exist
as we know them today. Over six decades that rock-solid
foundation has been the bedrock on which innovation has
been built, allowing the company to experiment in other
themes. Along the way, everyday life provided a gateway for
countless children to fall in love with LEGO bricks. As the
longest-running and most-popular theme, it has spawned
whole genres of elements.

LEGOLAND Town — which we shall refer to from here on as LEGO
Town for simplicity, released in 1978 alongside set 375 Castle and
the LEGO® Space theme’s small inaugural wave, was the ship on
which the new minifigure set sail. All the way back when Ole Kirk
had first begun making wooden toys, years before the first brick was
even a gleam in his eye, the LEGO Group founder believed children
wanted to emulate the world they saw around them in their play.
Town Plan, which was active through the 1950s and 1960s, with its
realistic, if blocky, buildings and cars, was a natural realisation of that
vision. When every product was rescaled to incorporate minifigures,



LEGO Town took up the mantle of everyday life, though it was by
that time more of a step than a leap.

Thanks to buildable figures, and especially the unarticulated ‘salt
pillar’ figures, designers had been adjusting the size of some
everyday-life sets for several years ahead of the minifigure’s 1978
release. In fact, for the first two to three years of LEGO Town, its
vehicles looked very similar to those that existed immediately before
them.

Initially, many one-person cars and trucks couldn’t contain a
minifigure and those that were big enough had to be open-topped,
since parts for making vehicle cabs hadn’t been developed yet.
Vehicle cabs would come in 1981 with a pair of elements called the
4x4 hinge roof and hinge-roof holder, which were released alongside
a pair of interlocking 1x2 hinge plates. Together, these four
components initiated a new family known as finger elements, derived
from their ability to join via protrusions that interlaced like two hands
coming together. These types of hinge would be used extensively
throughout not just LEGO Town but the entire LEGO product
portfolio, until being replaced by friction hinges in 1999. Considering
that most vehicles in the world are not convertibles, especially
industrial and construction variants, it is initially surprising that parts
allowing for enclosing cars and trucks were not developed earlier.
The choice gets even stranger when one learns which piece was
developed ahead of them; though, as with most such stories, the
explanation lies in a specific person’s passion.




POLICF

The first minifigure policeman, which came with set 600 Police
Car, released in 1978, couldn’t fit inside his vehicle.

A brick to light the way

By the time minifigures were released, Erling Didriksen was already
a seasoned employee, having designed multiple LEGO models



through the years. When it was decided to create LEGO Town, Erling
was asked to lead the small team of four to five designers tasked
with developing sets for the new flagship product line. Several years
earlier, during the mid 1970s, he had been involved with a collection
known as Hobby Sets. Intended to compete with glued hobby model
kits, this collection consisted of antique cars, motorcycles, a train,
and, in their final outing, the USS Constitution, which clocked in at
just under a thousand pieces, making it the largest LEGO set to
date.

Headlights on these vehicles had been constructed out of
components that were by this time practically antiques themselves,
specifically old windows. Passable on vintage car models, Erling
recognised that these would not fit in within the new world of LEGO
Town. A solution was not ready for the theme’s 1978 debut so, for
the first two years, vehicles that were big enough included basic
bricks printed with a grille and headlights in silver or black, while
smaller ones went entirely without any sort of detail on their fronts.
Behind the scenes, Erling worked diligently to craft a piece that was
unlike anything produced before.
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Initially envisioning a specialised element that would depict a
headlight realistically, he created prototypes by fusing a 1x1 brick
with various glass-like protrusions. Placing a pair of these special
parts on a vehicle’s front and back simulated realistic-looking
headlights. Seeking wider usability, Erling split his concept element
into its two distinct components. Rather than a permanently attached
glass-effect bulb, he created an independent, circular, single stud
plate called a 1x1 round. The piece which emerged from this effort is
known throughout the fan community as a ‘headlight brick’. Within
the LEGO Group it is named for its creator: the Erling brick. This
piece has become one of the most universally used parts in the
entire element portfolio, having been included in over 5,000 sets to
date.



Having sorted that part of the task, Erling developed a modified
1x1 brick which had a hollow stud protruding from its side, onto
which the new 1x1 round could be placed. Simple in concept, the
small piece proved remarkably complicated, requiring a surprising
number of design decisions. As this was the first time a stud had
protruded in any direction besides straight up, there were no rules or
precedent for the type of construction such an arrangement could
facilitate. Instead, Erling and his team had to try and imagine all the
various uses such a brick might be pressed into.

Their first question was where the sideways stud should be
situated. Placing it directly in the middle of the 1x1 brick’s face, by
far the most aesthetically pleasing choice, was rife with issues. First,
it meant the stud’s centre would be at a height of exactly three
sections. While that may not seem problematic intuitively, Erling had
enough foresight to see a major issue stemming from the fact that
bricks are six sections tall but only five sections wide. Any brick
attached sideways at a height of three sections would not be flush
with either the top or the bottom of Erling’s proposed element,
leaving an unsightly, and out of LEGO® System, gap of half a
section. Accordingly, he elected to slide the sideways stud up,
locating it at what would seem an odd three-and-a-half sections from
the bottom, if you didn’t know the rationale. Doing it that way meant
an attached brick’s edge lined up with the top of Erling’s element,
making it much more useful. Designers who developed what would
later become known as LEGO® Technic bricks had placed the
centres of their holes for snaps in the same location, so it is highly



likely Erling was influenced by their earlier work. However, that
brought up another challenge.

The 1x1 round was invented in
conjunction with the Erling brick to
create headlights for vehicles.

LEGO designers try to keep pieces within the LEGO System
established dimensions whenever possible. The original design of
what would become known as the Erling brick within the LEGO
Group had the sideways stud protruding from a standard 1x1 brick.
Members of Erling’s team went so far as to develop finished designs
for a whole family of elements with that arrangement, including 1x1,
1x2, 1x3, 1x4 and 1x6 bricks, with a proportional number of studs
on their sides. Ultimately, Erling rejected all of them; he didn’t like the
fact that such pieces required construction that did not conform to
the LEGO System. Building with LEGO components entails stacking,
which Erling wanted to maintain, even if the construction orientation
had been flipped ninety degrees. Essentially, he wanted this new
brick to facilitate stacking both horizontally and vertically.



The black-and-tan striped section at middle right imitates an
Erling brick if the stud had been placed in the middle. The tan
brick on the right shows how an impossible-to-reconcile gap
would have been created at the top and bottom. The dark blue
Erling brick at middle left has a standard 1x1 blue brick joined to
it. The top lines up with the pink 1x2 plate above, and leaves
room for a stud beneath, which gives it many more uses.

However, if the brick was the standard five sections wide, a piece
that plugged into the back of it would not be able to match up with a
corresponding piece building out from the stud at the face. They
would be five sections apart, which is a gap that cannot be filled with
pieces, since all plates are two sections thick. In the end, in order to
remedy this problem, Erling created a design which not only rotated
a stud ninety degrees but recessed it so that it was only four sections
away from the opposite face instead of five. This created a small lip
at the bottom of his new component that was both a section tall and
deep.

Being able to build through in two directions was not just a
conceptual exercise; Erling made it a reality by creating an opening
that could receive a stud on the vertical wall opposite the one which
had the outward-facing stud. Erling Didriksen did not know it at the
time, but he had just laid the first foundation stone for a whole genre
of building techniques, which would come to be known as sideways
building within the LEGO Group and studs not on top, or SNOT, to
fans.

The other designs for more standard-sized bricks with studs on
their sides went into the designers’ desks and files. All, that is,
except for one. In 1985, a variant was approved that consisted of a
1x1 brick with studs on every face except the bottom — five in total —
which led to the name 1x1 with studs on five sides. This was greenlit



because the single axis one could build through the brick along, top
to bottom, remained consistent with the LEGO System. Both the
initial Erling element and its five-sided cousin immediately saw
extensive use throughout the LEGO Group product lines.

The five-sided modified brick was
the first in what would, years later,
become a family of full-sized bricks
with studs on the sides.

Fortunately, designers didn’t throw out the finished prototypes for
other sizes, though. LEGO Town eventually provided a reason for
approving them, though they would not be the first team to actually
implement their idea. Designers in the mid-1990s wanted these
elements because they saw exciting opportunities for realistic
fuselage shapes on space shuttles and aeroplanes. Curved or
angled elements could be attached to the outward-facing studs on all
four sides, creating tapers, curves and other accurate shapes. That
exact type of construction would go on to be a primary use for the
whole family of modified bricks, which would eventually be created,
including most of the originals designed during the 1980s, along with
several other variants.



This construct illustrates why
Erling made his brick only four
sections wide. The grey brick on
the left is an Erling brick on its side
with a red 1x1 brick connected
into its back and a red 1x1 plate
attached to the stud on its face.
The grey brick to the right is the
variant of Erling’s brick released
many years later. This brick is five
sections wide and studs cannot be
inserted into the back of it. This
brick has been artificially lined up
with the other Erling brick by using
a red 1x1 tile on top of two red
1x1 plates so that it and the Erling
brick both start at the same height.
A single red 1x1 plate attached to
the Erling brick on the left allows it
to equal the height of a standard
1x1 brick, as shown by the dark
blue element in the middle.
However, the same 1x1 red plate
attached to the top of the later
variant on the right extends one
section too far, a gap which cannot
be sealed with any legal building
technique.

Designers ultimately prevailed because licensed sets required, for
example, brick-built spaceship hulls to match those seen on screen.
In 2000, the next modified brick was a 1x4 with four corresponding



studs on its side. This element quickly proved its worth on the first
Ultimate Collector Series LEGO® Star Wars™ models. Regular
additions to the family were developed over the next two decades,
although the 1x6 variant designed all the way back at the beginning
has never seen the light of day. All of that, however, was still many
years away in 1980, when the Erling brick made its debut on the
front and back of multiple LEGO Town vehicles.

While not released until the early 2000s, the design
for the 1x4 brick with studs on its side was
developed in the 1980s.

Road plates

A priority of the LEGO Town theme was to make vehicles as
accurate as possible through the use of components like the Erling
brick. This was largely due to a key focus of the theme. Town Plan,
the product line that launched the LEGO System in Play, had been
phased out over a period of years between the 1960s and 1970s.
With its retirement, the large mats that allowed a whole village to be
laid out on a table or floor also ceased production. A couple of
interim sets tried to mimic mats using narrow, single-lane roadways
that traversed baseplates, but these were short-lived. For both these
reasons, during the 1970s, fire stations or police headquarters were
constructed on stand-alone baseplates independent of any
intermediate roads. Towns could be created, but streets had to be
imagined.

Designers engaged in several experiments aimed at creating large
road components that could connect buildings and yield a
comprehensive city, with some going all the way to prototype. In the



end, however, none of these were released at the time. Though
children would no doubt have welcomed them, the absence of road
baseplates during the early to mid 1970s provided fortuitous, as their
absence created a perfect opportunity to visually distinguish the new
LEGO Town line from everything that had come before. Their
eventual introduction in 1978 for the inaugural wave of LEGO Town
helped communicate that, while the setting was familiar, the theme
was new.

This early road-plate experiment connected a variety of models, some of which became
official sets. These road plates were never produced for sale.

Aside from minifigures, which necessitated a huge investment in
equipment, the LEGO Town theme’s inaugural collection featured
only a few other new elements. Even though sets scaled to salt-pillar
figures had been available for years and had mostly been
constructed from the same pool of elements, LEGO Town was
clearly an enormous break from everything that came before, not
least thanks to the long-put-off debut of road plates.

Unapologetically the spiritual successors of Town Plan’s mats,
road plates were a fundamental element of LEGO Town, informing



nearly every set, whether directly or indirectly, and influencing
designers’ whole approach to the line. Initially, these large street
pieces came in three variants: straight sections, curved sections and
T-junctions. Crossroads would come two years later, in 1980. Each
was manufactured on a baseplate that was 32x32 studs in size with
the road created by omitting studs according to whichever shape
was desired. Furthermore, every street, regardless of shape, was
oriented so that its centre-line was perfectly centred on the
baseplate’s edge. This feature allowed road plates to be completely
modular, with each type seamlessly joining to any other.

Road baseplates can be joined together to form different street configurations.



Early road baseplates were manufactured using thermoforming,
a process in which plastic sheets are heated so they can be
formed to a specific shape in a mould.

The initial concept for LEGO Town was literally and figuratively
built on these baseplates. Conceptually, their goal was to facilitate
children’s ability to quickly construct a seamless, interconnected
environment. Accordingly, every large LEGO Town structure
included, and was erected on top of, a road baseplate in the studded
areas around and beside the smooth roadways. The thinking was
that families would get double value — a building and a road — which
would encourage them to take advantage of the LEGO System
modularity.

Many early sets included two road plates. Supplemental packs
that included pairs of a given roadway shape could also be
purchased. After only a few acquisitions, whole townscapes could
sprawl across a bedroom floor. Interestingly, it was initially
envisioned that a similar concept might be applicable to LEGO
Space, which is why a pair of more futuristic road plates were
developed for that theme. Children didn’t take to the idea of Town
Plan among the stars, resulting in both those and future LEGO
Space baseplates printed with landing areas and roadways largely
being novelties.



Ensuring that there was enough space for structures on either side
informed the width of roads. Roads were also split into opposing
lanes of traffic, which set the standard for the width of vehicles in
LEGO Town at four studs rather than the six some designers
wanted. Initially, nine studs stretched from a road’s side to the
baseplate’s edge, leaving just fourteen studs’ worth of space for both
traffic lanes. However, even sacrificing all that real estate to provide
room for buildings proved insufficient. Before long, the approach of
constructing all major LEGO Town edifices on a road plate’s edge
led to issues. Structures both looked unrealistic and impeded play if
built across all the available studs. A space needed to be left
between the front walls of buildings and road edges. While sufficient
for a small interior, this was not enough room for garages, parking
areas or any interesting architectural features.

Minimal space to work with was not the only challenge for the
designers of LEGO Town. They were also running headlong into
similar issues as their counterparts on the LEGO® Castle team,
specifically how to create large structures from basic elements. Like
375 Castle, structures made of standard bricks used lots of raw
material, a problem often exacerbated for LEGO Town, since so
many products included those two large road baseplates. Already
only a single section thick, and flexible because of it, baseplates
could not be made any thinner.
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Set 1592 Town Square from 1980 is representative of LEGO Town early approach, which
leaned heavily on road plates.

A display for LEGO Space shows how road plates were initially
intended to make this theme function like LEGO Town.



Set 6375 Exxon Gas Station included a vehicle lift, which required more space than was
available on a single road plate. It became one of the first sets to include an 8x32-stud
baseplate extension.

Both issues came to a head while designers worked on the 1980
LEGO Town releases, and two sets in particular. One set would be
the largest example of dual baseplates with buildings on them, while
the second was a gas station that included a mechanic’s shop. For
the super-sized set, a car showroom was developed, while the
mechanic’s shop required a lift. Both installations would need
vehicles to be oriented perpendicular to the roads, and there simply
wasn’'t enough space.

Designers rose to the challenge by creating an 8x32-stud-wide
baseplate to serve as an extender for standard 32x32 baseplates.
When 6390 Market Street and 6375 Exxon Gas Station hit shelves,
they were the largest sets of their kind ever. Unfortunately, despite
being popular, each had high production costs due to the sheer
number of bricks. LEGO Town didn’t have a simple answer like
LEGO Castle. The LEGO Group medieval theme could make good



use of a single pair of specialised wall elements, since castles were
always expected to look like stone fortresses. Town buildings,
however, needed to have a lot more variety.

Designers began working on the solution bit by bit. The first major
salvo came in 1981. First, road baseplates were supplemented by a
new design that had a single egress rather than two. That lone
entrance was still the width of a normal LEGO roadway, so it
maintained modularity and the ability to connect with every other
road plate. This single road then widens and splits into three
driveways with studs in between. Large buildings could be built over
the driveways at a depth which facilitated garages. 6382 Fire Station,
the first and only set to utilise that particular baseplate design,
incorporated this newly possible construction style.

An employee rounds off the
edges from an 8x32
baseplate using a hand-
operated machine. Such
manual processes made
this baseplate expensive to
produce.



In addition to its baseplate, 6382 Fire Station was notable for
another reason: the liberal use of windows. One of the few new
pieces developed for the debut of LEGO Town was a new window
frame, to which could be affixed both windowpanes and shutters.
Initially, designers incorporated them only where one would expect a
window to appear. However, they soon realised that the frame,
especially, represented an opportunity. In 1980, a transparent sheet
was created, intended to mimic a pane of glass, which could fit
inside the existing frame. Together, these sheets could cover a
1x4x3 area more efficiently than filling that same space with bricks.

Several sets from the 1980 line included this element pairing, but it
was 6382 Fire Station that really proved the concept. Rather than
place windows only where one would expect to find them in a real-
world building, they were used for around half of the exterior walls



with normal bricks inserted between. Furthermore, an articulating
garage door was developed, using two new elements joined in a
chain with grooved bricks to serve as a track. Taken all together,
these pieces and techniques allowed for sets like 6382 Fire Station
to be large without blowing the budget.



Large LEGO sets require the use of a
lot of elements. Other toy companies
can make an aeroplane from only a
few large moulded elements. But
LEGO models are built brick by brick.
So we developed specialised
elements that allowed models to
become bhigger and with more space
inside for minifigures, and at the
same time reducing the number of
bricks.

Kim Pagel, former DesignyManager, the LEGO Group



Building bigger

As the 1980s progressed, larger window-frame pieces and
corresponding transparent plastic panes were developed. LEGO
sets were becoming bigger, not just in LEGO Town but across all
product lines. The designers of LEGO Town had originally sought to
emulate in principle the earlier Town Plan sets, which had mostly
been open roads with a few small buildings dotted throughout.
However, it became clear that small structures on road plates would
be less successful than large ones built on dedicated baseplates. By
the mid 1980s, road baseplates were largely relegated to novelty
parts available in stand-alone packs for those who wanted them and
to airport sets, where they served as runways. In recognition of their
new role, road plates were redesigned in 1986, adding four studs’
worth of width to the roadways, since space for buildings at their
edges were no longer needed.



After the late 1980s, road plates were usually only included in airport sets for use as
runways.

Designers delivered larger and more detailed sets, including
successive police stations, fire stations and airports, using a variety
of new elements. Pillar components the same height as large
window frames came next: these single, large elements took the
place of five 1x2 bricks. Designers modelled their construction
techniques after real-world buildings, which have large columns
connected by thin windows.

LEGO Town was a huge success, as Town Plan had been before
it. Not only were sets bigger, the number of sets in the range
expanded, too. While exciting from a creative point of view, this
presented a practical challenge. During LEGO Town heyday in the
1980s and early 1990s, product development cycles were three
years long. Designers had no way to predict what children would be
into that far in the future, which meant that they had to rely on



subject matter with perennial and wide appeal. Today, these are
known in the toy industry as icons, and they figure prominently in the
story of big bang LEGO themes that came several decades later.
Back in the 1980s, such terminology did not exist, and neither did an
established way of forecasting what might be hot when a set was
ready, years down the road. This led to a shift, starting in the late
1980s from playsets depicting everyday life as children might see it
around them to everyday life as seen in exciting movies or in
dramatic news stories. During LEGO Town early days, sets were
released for public works storage yards, vehicular breakdown
assistance, post offices and homes. Mailing and transporting a
package was obviously a much more realistic and familiar kind of
role play when set against the heightened reality of adrenaline-
pumping TV shows!

Accordingly, by the 1990s, the LEGO Town team moved away
from these ‘ordinary-life’ themes and settled on six main focuses for
models. They were police, fire, medical services, racing, construction
and flying. Of those, police and fire were given top billing and priority
in terms of production slots. Alongside the big themes, there were
plenty of one-off models that delved into other inspirations, such as
trash trucks or snowploughs. Occasionally a larger experiment would
be undertaken, such as 1991's LEGO® Nautica subtheme, which
realised a working shipping port in brick form.
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LEGO Nautica introduced a variety of harbour-based pieces, including boat-hull elements,
ship windows and supports, and booms for harbour cranes.

Initially, LEGO Nautica was planned as a potential ongoing
subtheme. Its debut included multiple brand-new parts, including
boat-hull elements, ship windows, several types of supports and
booms for different harbour cranes, and two first-of-their-kind raised
road plates. Taken all together, the result was a collection of the
most detailed sets created to date, including the first ever product to
include over a thousand pieces in 6542 Launch and Load Seaport.
However, the subtheme only lasted one year, cementing the
company’s belief that children wanted more adrenaline. Looking for
uses for all those parts, designers sought more exciting marina and
ocean settings, which led to another category of regular product
entries focused on sea-based models such as racing boats, coast-
guard rescue stations and seaside resorts. Intercoastal trade may be
unexciting but rescuing surfers from shark attacks wasn't!
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Two stylised oil drops are
synonymous with the
fictional company Octan in
the LEGO world.

Around that same time, the literal real world interjected itself into
the LEGO Group product line. Despite intentionally shifting focus to
more exciting subject matters, designers were still keen to, every so
often, include something every town or city would need. A regular
entry in this category was gas, or petrol, stations. Initially, the LEGO
Group used real-world company logos — Esso, Exxon and then Shell
— on fuelling stations and racetracks. However, for 1992’'s LEGO
Town sets, the company created their own imaginary, in-world
energy company called Octan. Made entirely of existing elements,
the new subtheme was realised by modifying colours and creating a
new logo. Octan branding was used in all future gas stations as well
as racing sets and, many years later, as a central part of THE
LEGO® MOVIE™,



Branding for the fictional company Octan debuted on several sets in 1992, including 6397
Gas N’ Wash Express.



The short-lived Nautica line included the first System set with over a thousand pieces in
6542 Launch and Load Seaport and introduced multiple new elements to the parts
catalogue.



Building with little hands

Between 1993 and 1995, LEGO Town reached an inflection point.
Across almost all of its major subthemes, flagship models — police
stations, airports, marinas, fire stations and more — had become as
big as they could be. The flagship sets of this era towered higher and
stretched wider than any of their predecessors, and were incredibly
detailed, too. Quite literally, at least in terms of size, they could not
be topped — a testament to designers’ versatility in developing
efficient new parts.

Furthermore, there was growing concern about a new competitor:
video games. As game systems became more user-friendly, toy
makers the world over experienced the same phenomenon: children
were starting to play video games earlier and earlier, sometimes
abandoning more traditional toys before they were even old enough
to qualify as being developmentally ready based on standard age
markers.



The interior of 6398 Central Precinct HQ from
1993 was an astonishing four storeys tall. To
this day, it remains one of the largest LEGO
police stations ever produced.



To make the Octan logo, | designed
two stylised oil drops. | was
practising karate at that time and |
was inspired by the yin and yang. |
named the LEGO ‘gasoline company’
Octan because it had to be a nhame
you can use in all countries. One
country may use the term gas or
petrol, but not the other. Octan
sounded like octane, which is more
universal. Amazingly, Octan is
actually still alive. It is still in the

LEGOLAND® parks and was a huge
part of THE LEGO MOVIE.

Kim Pagel, former DesignyManager, the LEGO Group



This section of the simplified fire
station from 6554 Blaze Brigade
avoids the use of complicated
pieces and instead utilises large
parts like the panel wall element
originally designed for use with
brick-built figures in the 1970s.



The fire truck from 6554 Blaze Brigade in
1997 was one of the first vehicles to be
simplified in order to be appropriate for a
younger age demographic.

Challenges with age and video games came to the forefront at
around the same time that all the long-established themes of LEGO
Town, LEGO Space, LEGO Castle and LEGO® Pirates had reached
maximum set size. A new strategy was needed, and it was LEGO
Town where the first major experimentation happened. Two
fundamental changes were made, both of which involved parts, and
they resulted in the theme being split into two sides, with sets on
each side fulfilling different purposes.

The first fundamental change was a drop in the target age range
for LEGO Town most day-to-day subject matter. Sets that would
previously have been intended for children who were a minimum of
eight years old were recalibrated for children as young as five. Those
three years are a major period for brain development and there are
enormous differences between what a five-year-old can do versus
an eight-year-old. The logic was that by the time children reached
that higher age mark they would have no interest in acting out
fireman rescues or police chases on their bedroom floor, especially



not when they could be on a video-game console. Fire and police
rescue were skewed towards younger ages.

Enacting this new approach meant completely revamping the
complexity level of many LEGO Town stalwarts, beginning in 1997
with firefighter sets. Some techniques were deemed too advanced
for the new target age group, such as the use of windows with
smaller bricks filling in the spaces in between. Instead, large,
specialised elements were developed, while at the same time the
level of detail was simplified. The garage-door elements that had
been introduced a decade earlier were not age-appropriate so,
instead of being enclosed, garages became partially covered parking
spaces.

Erling Didriksen’s modified bricks with 1x1 rounds as headlights
were likewise too intricate for tiny hands still working on their motor
skills. Ironically, this led to a decision which came back full circle and
re-implemented the very type of brick Erling had sought to replace.
LEGO Town new fire trucks and police cars included basic bricks
with printed headlights on them, and vehicles were open-topped to
avoid the use of hinges and figures placed in enclosed cabs, which
would have been too tricky for young fingers.

The 1x6x5 panel allowed walls to be built
more quickly and efficiently than by stacking
bricks.



This wasn'’t the only example of revisiting the past to meet a new
need. Back when the minifigure debuted in 1978, a trio of sets were
released that still catered to the large, brick-built figures that had
become the minifigure’s progenitors. Each of these three sets — a
house, hair salon and hospital — utilised the hinges that had been
developed to allow 375 Castle to open up. While none of these
buildings had roofs, all included four complete walls so that their
interiors were enclosed. To facilitate such tall construction, a special
1x6 element was developed that rose to a height of five bricks. While
eliminating four bricks’ worth of studs and top faces, it was still the
full width of a brick all the way up, unlike the later, thinner castle wall
panels. When the minifigure took off and brick-built figures were
retired, these large buildings were no longer needed and the part
was shelved. Over the next two decades, it was used in just a
handful of sets, before being brought back in a bigger way during the
late 1990s: between 1996 and 2000 an astonishing twelve sets
included the oversized 1x6x5 brick, and it appeared in many more
sets through the early 2000s. This piece was perfect for allowing
small hands to quickly raise large buildings.

In another nod to facilitating quick yet effective building, road
baseplates were rereleased in 1997 with a fresh look and were
included in some sets again. Five-year-old children can easily
connect roads. Simplified models for younger hands had quickly
became the norm in fire, police, cargo, race, flight and Octan-related
sets, utilising these and other specialised elements, along with age-
appropriate levels of complexity. Parts under a certain size or over a
perceived difficulty threshold were avoided.

But LEGO Town did not completely become a younger theme.
While the more everyday aspects of city life were tilted towards
younger ages, designers became focused on creating adjacent
settings or slightly futuristic visions of currently existing vehicles. For
these models, the target age remained a minimum of eight years old,
so their level of complexity and assortment of parts stayed largely
unchanged. Designers relied on a mix of market research, child-
testing, and their own instincts to come up with models that would
excite children



For many years LEGO Town and its subthemes could almost have
come from different product lines. In the same year that LEGO Town
fire subtheme became greatly simplified, another subtheme known
as Divers launched, which included highly detailed renditions of real-
world submarines and ships. Divers reused pieces from LEGO
Nautica and introduced several additional components, including a
bulbous dome and a fuselage element with a porthole window, to
give the underwater vessels accurate appearances. Existing sharks
were recast in white to give children Great White sharks alongside a
new stingray mould. Large numbers of animals were included in
each set, providing lots of opportunities for divers to study marine life
or be chased by teeth and stingers. Different colours of diving suit
were mixed and matched as well. As with LEGO Castle, factions did
not officially race each other for lost treasure, but it was assumed
children would know what to do! Divers’ new ships looked so
different from the rest of LEGO Town line-up that they looked out of
place docked at the theme’s coastguard station. Very different
design aesthetics in the same theme would reoccur in LEGO City,
but that was still some years off.

While no other theme was aligned with the drive to capture
younger children quite so intensely as LEGO Town, the new
approach did spread beyond the LEGO Group everyday-life
offerings. LEGO Space, too, was targeted slightly downwards in age,
along with some of the later waves of LEGO® Adventurers.
Launched in 2001, LEGO® Jack Stone included larger, more detailed
figures and super-sized specialised elements, pairing simplified
building with high action. It was replaced in 2003 by LEGO® 4+, also
with larger pieces and minifigures than usual, but with less focus on
the character Jack Stone.



Virtually overnight, many LEGO Town sets were adjusted to make them appropriate for
younger age groups.
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Divers was one of the last highly detailed, ‘realistic’ LEGO Town subthemes. It included a
variety of new animal elements, including stingrays and sawfish.

LEGO Town continued to expand as the 1990s transitioned into
the new millennium. Divers began a trend as more exotic subject
matter was explored, including a team of thrill-seekers in a subtheme
called Extreme Team, daring search-and-rescue heroes in Res-Q,
which included slightly futuristic renditions of familiar vehicles, and
scientists exploring the poles in Arctic. Each of these subthemes
became successively more futuristic, with existing pieces cast in
offbeat neon colours alongside new, specialised elements. They also
began to skew younger, blurring the line that had originally been
more distinct between the sets targeting different demographics.

Through this dual-demographic strategy, designers began to
recognise that children didn’t just want real-life categories like police
or fire; they also wanted the models within those genres to be
detailed and realistic. Basic models like cars, fire trucks, police
stations and helicopters must be age-appropriate and cool, but not



simplistic or ‘blocky’. Between 2001 and 2002, no major new LEGO
Town sets were produced, aside from rereleases of past classics like
the first Octan gas station and the largest LEGO Town airport. In
fact, LEGO Town would never return; in its place, a new bearer of
the everyday-life baton was about to debut.

Moving to the big city

Between 2003 and 2004, LEGO Town became LEGO World City and
scaled back some of the simplified building techniques and
oversized parts, reintroducing more detailed everyday-life models.
LEGO World City also saw trains folded into the same banner as
other real-world subject matter. Aiming to be edgy and cool, LEGO
World City was envisioned as everyday life a decade or more
beyond the present day: familiar subject matter such as coastguard
helicopters, fire boats and police headquarters were given a futuristic
twist. Police had an armoured tank rather than a traditional car, and
brave rescuers leapt from a chopper which bore more resemblance
to a spaceship than present-day helicopters.

Such unique looks were possible thanks to taking advantage of
numerous elements created for other themes, most notably LEGO
Star Wars, including hull elements and curved windshields. This
growing abundance of parts enabled designers to vary vehicle sizes
like never before, bringing several of them up to six studs in width,
as some of their predecessors had wanted to do back in the 1980s



before the first road plates precluded such an option. This trend
would continue until widths of six studs became the new standard.

While LEGO World City offered detailed sets, they were still
slightly futuristic and it became clear to designers, through customer
feedback, that children wanted pure, unadulterated renditions of the
world around them. A fire truck or boat should look like the real
vehicles that children could see in their own town and should include
relevant details that even a young child familiar with the subject
matter would expect to see. Fire stations needed huge garages.
Harbours must have cranes. Trains should feature lights, and so on.
Everyday life needed to be just that: everyday life. Designers began
working on what some of them dubbed the ‘back-to-basics’ strategy.
Just because a model needed to be simple enough for a certain
developmental age did not mean that it could forgo detail or realism.
The standard bearer for this new direction was 7239 Fire Truck,
released in 2005.

LEGO World City had launched with the focus primarily on police
sets, with fire sets planned for the following year. When the decision
was made to rebrand everyday life simply as LEGO City, designers
had been working on LEGO World City fire assortment, so this
became the first major genre produced under the new LEGO City
banner. Every designer on the team had, at the outset, been given
the same task: to build a fire truck. The intent was to look at multiple
interpretations of a model that was appropriate for younger age
groups while maintaining realism. The winning model would be used
as the design style for everyday life in the new theme. The model
that was selected became 7239 Fire Truck and the key to its design
rested on two new elements, a roof plate and wheel arch.



LEGO World City bridged
the gap between LEGO
Town and LEGO City. It
pioneered many of the
techniques that would be
used in the later theme,
including six-stud-wide
vehicles and greater levels
of detail.

Roof plates largely replaced hinged
elements for covering the cabs of
vehicles.



Wheel arches were created to add
more realism to cars.



The idea with LEGO World City was
everyday models but with what we
called a twist. Models were designed
to look subtly futuristic. When LEGO
World City was about to become
LEGO City, every designer was asked
to build a fire engine. The one | built
Is very close to the first one we
launched in LEGO City. It got picked
to be the representative design style
for the new theme, with the wheel
arches and roof.

Henrik Andersen, DesignjMaster, the LEGO Group



7239 Fire Truck from 2005 defined the design style for LEGO City vehicles and introduced
new roofs and wheel arches.

LEGO World City had used the old finger hinges, which could
prove tricky for little fingers to assemble. The new roof plate didn’t
pivot to open; it simply attached somewhat loosely to a vehicle’s top
so it could be easily removed. Designers intentionally omitted
window pieces on either side of the cab so that children could reach
their fingers in and easily pop off the roof plate.

Wheel arches replaced a variety of different parts that had served
the same purpose through the years. Doing so had the triple benefits
of reducing the overall number of active elements, creating a
distinctive component that defined the aesthetic of LEGO City new
vehicles and making building more straightforward, since the same
arches were used on all vehicles throughout the theme, which had
not been the case before.

Once this aesthetic and approach to LEGO City was defined, it
became formalised over the years. Alongside going back to basics,
the LEGO Group expanded testing with children in the early 2000s.
Feedback from those interactions helped the company define ever
more thoroughly what a five-year-old child was, and was not,
capable of. Today, models for younger children aged five and below,
despite never being that large, are some of the hardest sets to



design because they have the most constraints and rules governing
what is allowed in their creation and they go through one of the most
intense vetting processes of any LEGO product. All of this is to
ensure that young children don’t get frustrated. Bricks of similar
lengths in the same colour are avoided. Designers aim for symmetry
down at least one axis. Bricks of dramatically different colours are
used to form the insides of models so that children can easily see
where things go and which direction a model should be oriented in
relation to the instructions. Certain types of connections are avoided
since they require too much strength to attach or remove.

The focus on user-friendly building goes even further. At model
committee reviews, attendees intentionally build prospective sets
incorrectly and make recommendations for changes to both design
and instructions so that, if a child veers off track, they will still have a
good chance of creating a fun model to play with. While it may not be
the exact aeroplane or car shown on the box, it should still be
reasonably close.

Thanks to getting back to basics and striving to make LEGO City
as user-friendly as possible, the theme became what is known within
the LEGO Group as a recruiter. Capturing the interest of young
children is a challenge: they need stories to be simple and engaging.
Typical scenarios from LEGO City are perfect, such as a robber
escaping jail and getting chased or a cat being rescued from a
burning building. To that end, LEGO City designers have, through
the years, striven to create a cohesive style and approach to their
subject matter that is consistently inviting and teaches children how
to build. If a child can experience success in this theme, chances are
they will want to try something more challenging when they reach the
appropriate age.

As the years went on, other themes joined LEGO City in enticing
new fans into the fold. Among the most counterintuitive of these
were brands for licensed Super Heroes. Logic would dictate that
these themes would appeal only to older children who could
proficiently read comic books, but this turns out not to be the case.
These Super Heroes and Villains have become so ubiquitous that
they are as familiar to many young children as firefighters or police.



Put a Super Hero into a four-year-old’s hand and they will
immediately be able to start playing.

Each year the company creates a balanced portfolio with a certain
percentage of sets spread across all themes that are appropriate for
younger ages. Sometimes this has been done in tandem with special
branding, such as LEGO® Juniors or LEGO 4+. Other times, smaller
sets from various themes are aged down, with no special branding. If
a new theme is aimed almost entirely at younger children, space can
be freed up elsewhere for an additional set targeted at slightly older
children. Every year is a balancing act.

As LEGO City took off in the early 2000s, it followed a remarkably
similar trajectory to LEGO Town, albeit a little more accelerated.
Correctly recognising that larger sets from the theme would be
bought primarily by or for children on the upper end of the age range,
more complicated elements were used, though building techniques
were kept as straightforward as possible. Garage doors came back
in a big way, alongside a new technique to stretch building sizes
even larger. Now, instead of the sides of structures being mostly
windows, entire sides were largely omitted. In their place, columns
were used for support, with the spaces between them left empty.



Once LEGO City designers had established their style, seen here in 7641 City Corner from
2009, it stayed remarkably consistent. Buildings and vehicles from many years later do not
look out of place next to their older counterparts.

In 2005, a key element was introduced that quickly rose to
prominence: an updated version of the large 1x6x5 panel brick that
had been resurrected from the 1970s for the final years of LEGO
Town. In its revised form, the piece was moulded more like the old
castle wall panels, with a single wall and ridges supporting it on the
edges incorporating full plates and studs on top and bottom
respectively. Like its predecessor, this allowed for a huge amount of
surface area but also efficient use of raw materials. Thanks to parts
like this, used in tandem with strategic open spaces, LEGO City
buildings became bigger and bigger.



Set 7993 Service Station was inspired by the first Octan service station in 1992 but has
been given a modern twist through the use of new elements.

New generations of children would want their own fire stations,
police stations and construction vehicles: there was no doubt such
offerings needed to remain evergreens. Accordingly, during the first
few years of rebuilding after LEGO Town demise, the main focus
was on reviving these classic subthemes and incorporating the new
style and design approaches. Airports, planes, construction vehicles,
gas stations: all returned in glorious new six-stud-wide scale thanks
to the roof plates, wheel arches, garage doors, updated wall panel
and another new element, the 2x2x10 girder. Girders were another
example of achieving size through the strategic use of support
elements to cover large areas with minimal material while not
compromising strength.



To this day, the scale of some of the resurgent models that first
incorporated these new elements has not been topped. To add
further novelty, designers introduced more varied locales that existed
adjacent to or just outside LEGO City limits, such as an offshore
coastguard base.

The first major deviation from traditional subject matter came in
2009. LEGO Castle was in the final year of its Fantasy Era line and a
unique opportunity emerged for synergy between the two themes —
centred around cows! LEGO Castle was developing the first non-
military-based set in a generation: a village square with market that
would become set 10193 Medieval Market Village, released in 20009.
LEGO City designers had developed a potential farming subtheme
that included a prototype pig element, as well as cows, the latter of
which both teams jointly launched. Farming had never been
rendered in LEGO System bricks before and served as the first
experiment with subject matter that existed adjacent to LEGO City.
Farming was just the beginning.

Around this time, LEGO City designers created at least ten fully
developed subthemes set in exotic locales, including space, jungle,
volcanos, underwater, and a realistic return to the Arctic. They did
not just create a single, representative set, but fashioned complete
lines with models in a range of sizes. At this point, they were not that
different from their predecessors who had conceived the subthemes
Extreme Team or Res-Q in the late 1990s. However, in the late
2000s, a pair of key tools were available that had not been present
before: testing with children and accelerated development



schedules. While in years past designers had largely been left to
guess what children would be interested in three years later, now
products could be brought to market in less than half the time and

with a lot more certainty.
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Set 7905 Building Crane used multiple girders to create the largest crane set ever
produced.



Set 7994 City Harbour from 2009 included the largest single element ever produced for an
everyday-life theme in its enormous boat hull. This hull element would never be used again,
as soon after this, LEGO City sets were reduced in size.

A new pattern began. LEGO City designers would bring ten to
fifteen fully developed subthemes to a series of tests. The results
would be tallied to see which ones children responded best to.
Potential subject matter included classic icons such as space and
underwater exploration, but also some more unusual ones, including
volcanic and jungle exploration, as well as a few conventional
themes like mining. Year after year all the options were presented to
a new batch of children, with the winners being turned into official
products, provided enough time had passed since a given subject
matter was last selected.

Designers soon learned that it was impossible to predict which
subtheme children would pick in a given year. Sometimes they



wanted an old stalwart, while in other years a previously unexciting
theme was red hot. Children are impressionable. Sometimes larger
cultural trends or even recent discoveries figuring prominently in the
news come into play, while in other instances better colour selection
might be the key. The process consistently yielded popular LEGO
City-adjacent offerings to keep the line fresh. As with LEGO®
NINJAGO® and LEGO Star Wars, novelty-driven sets relied largely
on a few exciting new parts centred around their given setting. Since
cows started the trend, animals have remained a consistent
favourite, especially in the wilder settings such as jungle and
underwater, and include leopards, sharks, crocodiles, stingrays and
more.

Within the LEGO System range of themes, everyday life, and
specifically LEGO City, continues to be one of, if not the, primary
recruiter for the LEGO Group. It is a role the subject matter has
played for over six decades and, thanks to the sustainable approach
the company has developed for researching and designing new sets
which are age appropriate, satisfying to build, and yet retain novelty
year after year, it feels safe to say that everyday life will continue as
the product line’s foundation for many years to come.

Two prototypes stand alongside the final version of the cow created for the
joint venture between the LEGO City and LEGO Castle themes.



7637 Farm, released in 2009, is the largest set from the LEGO City
subtheme, Farm.



We wanted to make a big car with a

strong chassis, so we used pins to

lock the bricks with holes together.

That was actually the start of LEGO
Technic.

Jan Ryaa, former DesignMaster, the LEGO Group




7
Building at the Highest Level

From its inception, LEGO® Technic has pushed the

limits of what it is possible to create with LEGO®
elements. Along the way it opened up new building
opportunities for nearly every LEGO theme.




Gear sizes are based on a ratio
developed in the 1970s.



EGO® Technic has one of the most fascinating stories of

all LEGO® lines. Every new LEGO theme had to beat the

internal competition on potential new ideas, then offer
continual novelty to endure on store shelves. But LEGO
Technic stands apart as a theme that evolved its own unigque
building system out of an existing one, eventually becoming
something so different it must be classified as its own
species. Both in the beginning, and at various stages
throughout its history, LEGO Technic did not set out to
become its own system; however, through key choices and
element designs, that is exactly what happened. More than
anywhere else in the parts catalogue, individual, unassuming
elements have followed the hero’s journey, getting plucked
from obscurity to play a role of outsized importance.



By the late 1960s, a family of electrical components for motorised
trains had been established. At its heart were two vital members on
which the whole contingent literally ran: a 4.5V motor and a battery
box. The mould for the battery box would one day go on to play an
unexpected role in the LEGO® Star Wars™ line, but not for several
decades. Producing such specialised and expensive electrical
pieces led designers to look for applications beyond the world of
trains. Eventually, they settled on introducing a new type of
movement to LEGO products: mechanical functions.

There had been some experimentation with gears across a few
unrelated products during the 1960s, but this was the first formal
effort to make something uniform out of the concept. Designers
eventually developed three new classes of parts which, all together,
contained nine elements. Up until this time, LEGO wheels were all
still variants of Knud Mgller’s original design that affixed non-
removable metal axles to plastic wheels. This arrangement was
perfect for models of cars, but gears required more versatility. They



needed to be able to be positioned at different locations along the
axle, and a fixed metal axle rod made such variation impossible.

Out of that need was born the first independent LEGO axle, which,
aside from being cast in a milky-white colour, looked exactly like the
modern LEGO Technic cross axle, so named for the shape of its
cross section. These elements have remained virtually unchanged,
aside from the establishment of rules governing their colours. Both
cross axles and snaps — snaps are what designers call the pins that
hold LEGO Technic elements together — are now colour-coded
based on length or type. Sorting them this way helps builders avoid
making errors while following instructions. During the 1980s and
1990s, all cross axles were black, which made it easy for builders to
mistakenly place similar lengths in the wrong places. Eventually,
cross axles came in four different colours: red, yellow, grey and
black. Each increase in length is assigned the next colour of the
seqguence so that no axle of the same colour is anywhere close to
the same size as another that shares its hue.



Set 802 from 1970 showcased several new parts on its box, including gears, cross axles
and a modified 2x4 brick with holes through it for axles.

In the early days, cross axles were produced at lengths equivalent
to the space between four, six, eight and twelve studs. A short
adapter was also made that could plug into the train motor, which
was sized for existing wheels, not cross axles. In order to have
enough strength, the new cross axles had to be larger in diameter
than their metal predecessors, so a new brick for anchoring them
was also required. Despite technically being new, the design of this
anchoring brick closely mirrored the modified 2x4 Knud had come up
with for the original LEGO wheel.

Once again, holes were passed through each of a 2x4 brick’s
walls. However, this time, instead of one hole per side, a bisecting
tunnel was cast in between each pair of studs on all four walls; three
on the long sides and one on the short faces. Finally, three sizes of
gears were created, with cross-shaped holes in their centres that
could attach to all the axles. Designers had started this effort trying
to find some additional applications for the train motor and battery
box. Little did they know they had just unwittingly laid the first stone
in what would become the foundation of LEGO Technic.



The new gear and axle elements released in 1970 made it possible to build working
vehicles like this tractor.



Several sets from the mid 1970s used tyres of the wheel-over-gear construction, including
392 Formula 1 from 1975, seen in the middle here. Other more specialised wheel variants
were also produced.

The new parts first appeared in 1970 in three unnamed sets: 800,
801 and 802. The sets allowed a variety of mechanical contraptions
to be built, which, when paired with regular bricks attached to studs
on the gear’s faces, created a whole new level of functionality,
including lifting arms, turning bases and much more. Two years later,
the concept was expanded further through an additional pair of new
parts. The first of these opened up numerous possibilities thanks to
mitigating a previously limiting factor. The initial trio of mechanical
sets had lots of parts that could turn, but none of them were actual
wheels, meaning models were still largely stationary or moved in a
clunky manner. So designers created a flexible rubber tyre that could
fit over the smallest gear’s circumference, thereby repurposing it into
a rim. Further flexibility was provided through a joint element that



allowed two axles to connect at an angle while still being able to
rotate, which created the possibility for installing drive trains.

The complete collection of parts allowed the construction of
motorised vehicles. Between 1972 and 1974, the parts were offered
in a number of collections of bricks, with ideas for multiple models,
rather than formal sets. The parts — especially the independent
axles, small gears and rubber tyres that fit over them — also saw use
in Hobby Set models during the mid 1970s. The next step towards
LEGO Technic was about to be taken.

Jan Ryaa, before he worked on LEGO® Trains, along with another
designer named Eric Bach, wanted to push the LEGO® System and
create larger models than ever before. Specifically, these two
designers dreamed of making a giant car set. However, the normal
method of stacking System bricks would make a sturdy build, but
would require too many elements. So, rather than abandon their
idea, the pair began experimenting with ways to make existing bricks
capable of stronger connections. Computer-aided design was
decades away, so the two designers employed far more analogue
methods by modifying existing elements with drills and saws. Their
idea was to introduce holes through the sides of bricks into which
pins, later dubbed snaps, could be inserted. Then a second brick
with holes could be mounted across the pins, securely joining the
whole assembly. Their goal was not to create a whole new building
system, but simply to modify existing bricks slightly in order to open
up new possibilities.

Jan Ryaa and Eric Bach placed holes in between the studs of the
bricks, making a similar decision to their predecessors, who created
the modified 2x4 for those first independent axles. They didn’t know
it at the time, but this was a foundational decision. System bricks are
based on even numbers of studs, which means that placing a hole
between each pair results in an odd number of penetrations. A
sixteen-stud-long brick will have fifteen holes, a fourteen-stud one
will have thirteen holes and so on. Later, this would prove a
fortuitous, if inadvertent, feature. In many mechanical constructs like
drive trains, the ability to place the axle from the motor directly
through the centre of an element is highly advantageous, since it
allows all the moving parts to be mirrored on either side of the



vehicle. Jan Ryaa and Eric Bach worked for several years on their
project, with timing that could not have been better.

Concurrent with the development of minifigures during the late
1970s, Kjeld Kirk Kristiansen also wanted to clearly define and
segment the ages at which different LEGO products were targeted.
The car that Jan and Eric were developing could be perfect as the
first model in a new range aimed at older children looking for more
challenging building experiences. The car project had begun largely
as an experiment, but it quickly garnered official backing and
support. Later, the idea of a challenging building experience would
become one of the three principles to which every LEGO Technic
model must adhere: Authenticity, Functionality and Challenging
building, known internally as the ‘AFC promise’. Every LEGO
Technic set must meet this promise, which is partly the reason that
there are no historical or highly futuristic LEGO Technic sets, since it
is difficult to make something feel authentic when people don't see it
around them in their daily lives. Despite not having that formula at
the time, Jan and Eric unknowingly foreshadowed it with the other
feature they decided to include in their car.

Jan Ryaa and Eric Bach wanted the car they were designing to be
big, but also to have some authentic functionality. They considered
working steering or pistons that fired when wheels rolled along,
which would allow the model to behave like a real vehicle.
Knowledge and experience gained from examining the earlier gears
and their models allowed Jan and Eric to home in on what worked
well and uncover improvements they could make. They determined
that the existing gears were too large and had teeth that were too
big. Because the holes drilled in each brick fell exactly between
studs, the distance from the centre of each hole to an adjacent one
was the same as that between the centres of studs: a distance equal
to one module. As a result, the same foundational dimension laid
down all those years ago by Godtfred Kirk Christiansen and Axel
Thomsen became the basis for the LEGO Technic System as well,
though the implications of this would only come to full fruition several
decades later, when LEGO Technic Beams were invented. For their
gears, it meant Jan and Eric also started with the basic module
dimension.



Work began with the smallest possible gear, which was defined as
being sized so that a pair of them could sit side by side in sequential
LEGO Technic holes. This meant that each one’s teeth needed to
intertwine across the one-module distance between holes (see
FIGURE 1). Accordingly, Jan and Eric determined that their gear’s
nominal diameter should be a single module. (In practice, LEGO
Technic gears are not exact modules in diameter, especially when
the teeth are included, but they are close enough that designers can
use these designations for simplicity). Through trial and error, they
further concluded that eight teeth evenly spaced around the resulting
circumference worked well and left enough space for a strong centre
through which cross axles could be passed. Thus, the foundational
gear relationship of eight teeth for every module of diameter was
born.



We wanted to make a big car with a
strong chassis, so we used pins to
lock the bricks with holes together.
That was actually the start of LEGO
Technic. But we also wanted to give
this car a working function, with an
engine that has pistons that go up
and down, with the pistons driven by
the wheels. Thankfully, we didn’t
have to invent all the elements,
because at that time there was an
existing LEGO product with small
holes in a 2x4 brick. We also already
had cross axles and gear wheels, so
It was just a matter of making those
gear wheels smaller. We evaluated
what we had, incorporating elements
where we could and improving pieces
that were hard to incorporate.

Jan Ryaa, former DesignMaster, the LEGO Group



Ultimately, three gears in total were developed for the car project:
the small one at one module in diameter and then two more at each
odd numbered interval in sequence after that: three and five modules
respectively. Multiplying the number of modules by the relationship of
eight teeth per unit gave the other two gears counts of twenty-four
and forty teeth respectively.

After three years of work, Jan Ryaa and Eric Bach’s project was
ready for its debut. In 1977, an assortment of six sets was released:
four models, including the car that had started it all, and two
supplementary packs containing more of the new parts. The initial
assortment included several new classes of elements, such as
LEGO Technic plates, snaps and connectors, along with bricks and
gears. Snaps were the pegs which fitted into holes, and connectors
allowed axles and snaps to be joined together, while LEGO Technic
plates were normal System plates with holes through the centre of
every group of four studs. These sets were released under the name
Technical Sets; the LEGO Technic title would be established later.



Designers Jan Ryaa and Eric Bach’s dream of a LEGO car
unlike any before it came to fruition in set 853 Car Chassis,
released in 1977.
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In 1977, the theme that would later become known as LEGO Technic launched with a range
of new elements.

Thanks to being fully compatible with normal System bricks,
Technical Sets, which included vehicles and accessory packs, were



able to expand for the first several years with only a few dedicated
new parts being created for it; instead, it incorporated components
developed by other LEGO themes. The subject matter was new and
different, though, which provided novelty, and the range of bricks and
plates used in LEGO Technic were cast in a range of colours beyond
their original yellow.

By 1982 the line had become well established and was rebranded
LEGO Technic. At the same time, a new part was added that greatly
aided construction. Previously, the single snap invented by Jan Ryaa
and Eric Bach had been used as the primary method of connecting
various LEGO Technic bricks together. With an eye towards rotating
functions, the two designers had designed the snap to fit securely
but loosely in the hole. It was free to rotate without a lot of friction.
While great for certain movements, it was less sturdy in some of the
structural applications in which it was now often used. Accordingly, a
new, tighter-fitting snap, known as a friction snap, was introduced,
allowing for more secure model construction.

Showcasing functionality

The evolution of LEGO Technic had begun. Initially, models in the
new theme were similar to the Hobby Sets from the 1970s, built with
standard elements underneath which were hidden functions.
However, as more parts became available and the theme’s
designers gained experience, products began to evolve into a new



style. By the mid-1980s, the models being created were markedly
different from those that had come before. Designers began to
embrace the mechanical nature of their models by removing plating
and walls that had previously hidden functions; showcasing the
functions became a prominent part of set design. That approach was
cemented as the theme’s future after a brief experiment during the
mid 1980s.

Early LEGO Technic sets like 857 Motorbike with Sidecar, released in 1979, hid their
functionality behind standard System elements. Later models would be much more open.

Like their counterparts in LEGO® Town, LEGO® Space and
LEGO® Castle, LEGO Technic designers were aware of the growing
popularity of action-oriented playsets in the 1980s, often based on
TV shows or feature films. Thanks to the concurrent effort to develop
new figures for sets targeted at girls, LEGO Technic ended up with a
unique opportunity in the form of its own figure — and designers took
a diversion into role play. LEGO Technic figures were taller than



minifigures, with additional points of articulation, and hands that
could grip snaps. The new figures debuted in 1986, in a four-set
LEGO Technic subtheme called Arctic Action. The theme included
vehicles for traversing frozen terrain, as well as explorers’
accessories that fused role play with the functionality of LEGO
Technic. Arctic Action only lasted one year, but the LEGO Technic
figure would go on to be included in various sets for many years and
the large skis created for the figures were used extensively in the
LEGO Space Ice Planet subtheme several years later.

After the foray into role play, LEGO Technic returned to its core
strength as a technical theme with models that were packed with
functions. Nevertheless, the impulse behind the frozen subtheme
inadvertently prefigured a new approach that would emerge within
the LEGO Technic theme, and the first step was taken the very next
year.

During 1987 the LEGO Technic team was developing products
intended for launch in 1989. Occasionally during the development
process, a product will be dreamed up that would require more new
parts than there are frames available in any given year. Teams will
develop precursor models that utilise a couple of the parts needed
for the ultimate goal and therefore justify creating them. Within a few
years, all the necessary elements will have been gathered. The
LEGO Technic team had conceived of such a project, which would
be the most technical and complicated product the theme had ever
seen. The first step in the process had been an excavator vehicle,
released in 1984, for which a small bucket element had been
created. This was followed in 1987 by a loader, which included an
even larger bucket on its front. The team’s ultimate aim was to
create a model that incorporated both of those elements into a
pneumatically operated backhoe with the excavator bucket
articulating on its back and the bigger loader bucket attached to its
front.



Set 8660 Arctic Rescue Unit, released in 1986, fused LEGO Technic building techniques
with role play revolving around the new LEGO Technic figures.

As designers got to work, however, they discovered an issue.
These types of vehicles had a key feature, without which the model
wouldn’t be authentic: outriggers. Used for stabilisation, outriggers
are protruding legs that come out from the side of many construction
vehicles to keep them from tipping over or shifting when moving
heavy loads. Such a function had never been incorporated into a
LEGO Technic set before and designers quickly discovered why:
scaling them realistically required tolerances between bricks that
were impossible. Designs were either too bulky or caught on
neighbouring parts of the vehicle. Solving the problem involved a
new element dubbed a lift arm, which was distinctive in several
important ways from other LEGO Technic components.
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A quick primer on the four main classes of LEGO Technic
structural elements. The LEGO Technic brick (top right) was first
released in 1977. The lift arm (middle) was released with LEGO
Technic sets in 1989, and then evolved into the half beam (top
left) in 1995 and the full beam (bottom) in 1996.

First, along most of its length, the lift arm was half the width of a
normal brick, or two-and-a-half sections. At one end, a full module of
width was cast for extra stability due to its second feature: the
inclusion of cross holes. Cross holes, so named for their shape, are
designed to hold axles securely and keep them from rotating. Their
inclusion at either end of the four-module-long initial lift arm meant
that lift arms could be joined to, and rotate with, a gear. Arranged in
that configuration, they became arms which could lift, hence the
name.

Casting them at half a regular brick’s width helped with the space
iIssue on the backhoe, but it wasn’t quite enough, which led to the
final two, and arguably most important, decisions. Designers both
rounded the lift arm’s edges and made it only one module tall,
slightly less than the height of a regular brick. These features meant
that rather than the blocky, ninety-degree nature of normal bricks, lift
arms were comprised of thinner profiles and graceful arcs that
allowed them to fit in far tighter spaces.



The first lift arm included a full
module of width at one end, which
was omitted by the later variant.

They were perfect, solving all of the outrigger’s problems, and
ended up being included in that role on two models in 1989: set 8862
Backhoe Grader and set 8854 Power Crane. The significance of lift
arms was easily missed among all the other LEGO Technic bricks,
but they began a new stage of evolution that would culminate in an
entirely independent LEGO Technic System based on beams.

Set 8862 Blackhoe Grader from 1989 utilised the new lift arms
in its deployable outriggers. These elements would eventually
evolve into LEGO Technic beams.

Securing a niche

By the early 1990s, LEGO Technic had found its niche. Due it the
level of challenge, it was a theme that existed largely for children



who stayed with the brand’s toys longer than some of their peers;
children who graduated from the eight-to-twelve-year-old range and
wanted to keep building. Successful and unique on its own terms,
LEGO Technic was never expected to compete on the level of LEGO
Town or LEGO Space. It was allocated a proportionate number of
frames each year for new elements and colour changes, and allowed
to develop organically.

If the wider significance of lift arms was not initially easy to see,
the next key element in LEGO Technic progression was virtually
invisible. In the lead-up to the assortment for 1993, designers
wanted to add more detail to models. Lots of vehicles, especially
industrial ones, have lights that can shine on whatever they are
working on. Erling Dideriksen and the LEGO Town team had
introduced transparent 1x1 round nubs years before, initially for use
as headlights, and the LEGO Technic team wanted to find a way to
incorporate them into its sets. After much brainstorming and
sketching, they focused in on a simple element that would have a
cross hole and a standard LEGO Technic hole sitting side by side but
perpendicular to each other. The cross hole could be anchored to an
axle protruding from a model, while the LEGO Technic hole would
have a 1x1 round nub’s stud inserted into it. This piece would be the
latest in the class of elements known as connectors, and the
smallest to date; indeed, at only two modules wide, it was impossible
to become any smaller and still join pairs of components.
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The unassuming cross block (left) was a crucial element in the evolution of the LEGO
Technic system because it allowed elements to be joined more closely. The advantage of
Technic beams is that they can be joined adjacent to each other. Compare this to two LEGO
Technic bricks stacked on top of each other, which, due to the position of their holes, cannot
be joined by a third brick pinned to their faces (right). To make such a connection would
require a gap between the bricks.

Once designers got their hands on a prototype of the new piece,
they realised they had just created a treasure, especially when
paired with lift arms. Thanks to both pieces being nominally five
sections tall, instead of a standard brick’s six sections, this new
piece, eventually named a cross block, could join two lift arms
directly adjacent to one another. Because LEGO Technic bricks were
the standard six sections tall, it was impossible to join them right up
against one another, but such tight tolerances were possible when
using cross blocks and lift arms due to their unique geometries.
Designers loved it, and they wanted more. A few years later an
opportunity presented itself.



Set 8880 Super Car from 1994 is a phenomenal feat in terms of
both size and complexity, considering the parts available at the
time it was developed.

Set 8829 Dune Blaster from 1994 was one of the first LEGO
Technic models to depict curves using semi-rigid, flexible hoses.

During the mid 1990s, LEGO Technic reached a sort of crescendo.
Having steadily added new elements year after year, designers had
built up a catalogue of parts that allowed for ever-larger models that
included more functions of greater complexity. Released in 1994, set
8880 Super Car was the largest LEGO Technic model to date and an
item which is still highly sought after by fans to this day. In 1995, set
8485 Control Centre Il came with over a thousand pieces to
construct a remote-controlled helicopter, hovercraft or dinosaur — a



sort of preview to what would become the programmable robotics
theme, LEGO® MINDSTORMS®, a few years later.

In 1996 and 1997, designers continued the pattern of alternating a
highly technical model with a wide array of functions and a model
with some sort of unique electrically powered element. For the
technical model, they opted to recreate the iconic Space Shuittle.
However, there was an immediate challenge with that choice. Until
now, LEGO Technic vehicles had been depictions of vehicle types or
classes, not recreations of exact vehicle models that existed in the
real world. 8880 Super Car was clearly a car with many accurate
details. However, it was not a make or model that actually existed, so
there was nothing to judge its appearance directly against. Likewise,
all construction vehicles, aeroplanes and boats that had occupied
shelves since the 1970s were generic versions of their inspirations.
In contrast, Space Shuttles were specific vehicles with distinctive
shapes, proportions and features.



Set 8480 Space Shuttle, released in 1996, was the first model to use LEGO Technic beams
in its construction.

LEGO Technic models had always used pegs, holes and right
angles to approximate the curves and bends of real-world vehicles,
rather than depicting them in an exact way. In 1994, however,
flexible, semi-rigid hoses were introduced. Thanks to being
bendable, hoses could be positioned to approximate the outlines of
windshields or fuselages without impeding the view of a model’s
internal mechanisms. Their use would increase steadily throughout
the 1990s, allowing designers to instil greater realism into the bodies
of vehicles.

However, flexible hoses weren't right for the Space Shuttle’s cargo
bay. NASA's famous vehicle devoted about half of its length to open
space for transporting payloads to and from orbit. This section of the
fuselage had a distinctive arc shape and the split curves that formed



its doors when opened were a well-known visual the world over.
Authenticity required that the LEGO Technic model replicate both the
cargo-bay doors’ shape and their opening function. After several
experiments using existing parts, it was agreed that a new
component was needed. Through that element design process, a
fateful decision was made.

Three angled LEGO Technic beams create the profile of the
Space Shuttle’s cargo-bay door, the first use of these elements
on a LEGO model.

At this point, all the team wanted was a part for their Space Shuttle
model, but they inadvertently ended up facilitating the next big leap
in LEGO Technic evolution. They developed a special element with
both a straight and angled portion. Such unique shaping meant that
there was no logical place to incorporate studs, since mounting them
on any surface would mean they inevitably bent away from each
other. In what was at the time a radical departure, designers
eventually elected to model their new part’'s geometry more on a lift
arm than a LEGO Technic brick. Accordingly, they cast it with the
same nominal height of one module but, instead of making the width
half a module, the width of this element was a full module in order to
give it more strength. The first LEGO Technic beam had been born.
Taking further inspiration from lift arms, the final connectors along



each of the beam’s sides was done as a cross hole so that it could
be anchored and turned, vital for making the Space Shuttle’s cargo
bay doors open and close.

Everyone was delighted with the new element’s visual and
functional appeal in 8480 Space Shuttle, released in 1996. The
following year’s flagship model was slated to be a set powered by an
electrical motor, 8479 Barcode Multi-set. A unique barcode reader,
which allowed the dump-truck vehicle to be programmed to perform
a range of functions, was developed for this one set. Designers also
created a second angled beam to give the dump truck a more
realistic rear bed. Already, designers were beginning to see the
benefits of this class of elements.

Both angled beam variants imbued vehicles with dynamic new
shapes, and were used as grabbing claws in different models
released in 1997, such as set 8250 Search Sub. Paired with the
growing number of flexible tubes, a whole new aesthetic became
possible for LEGO Technic sets. During the late 1990s, the LEGO
Technic team mixed these two new families of parts and added new
variant parts year by year as frames allowed. Designers could
construct more realistic shapes than ever before, while still
maintaining the open-for-viewing construction that had long been the
theme’s trademark.



In 1999, even more possibilities became available when several
plating components were created that could also anchor the semi-
rigid hoses and, later, tubes. Each was sleek and cool-looking. While
plating components were used in a variety of models, designers
were careful never to conceal too much of a vehicles’ interior; the
plates were mostly used to add flair or as the aforementioned
anchoring point for tubes.

The dump truck from 1997’s flagship set, 8479 Barcode Multi-set, included the newly
created second LEGO Technic beam in the construction of its bed.

During those first years, the combinations of beams and other
elements were mostly decorative. Frameworks of LEGO Technic
bricks would form a model’s interior, with beams contributing to
certain functions and exterior details, along with tubes and plates.
However, as the family of beams grew, its uses began to change.
Initially, the shift was most prominent in a class of models that almost
hadn’t existed before: small LEGO Technic vehicles. Due to the
spacing required to pin LEGO Technic bricks together, small
products had never been possible before. As the number of beams



and half beams increased, their tight tolerances allowed for stable,
small depictions of all kinds of vehicles, from motorcycles to
aeroplanes, and more. Now, with smaller sets, children could
experiment and see if they liked the LEGO Technic theme before
moving onto higher-priced sets. In around the year 2000,
discussions took place over several years concerning future plans
for LEGO Technic, and one of the points discussed was the
increasing prominence of beams in models.

Set 8448 Super Street Sensation from 1999 was the first flagship LEGO Technic model to
include beams, flexible hoses and the new decorative plates all in the same set. The result
was one of the theme’s most realistically shaped vehicles ever created to that date.

Other points of discussion included LEGO MINDSTORMS,
BIONICLE®, and studs. MINDSTORMS was a new product line
released in 1998 after a decade of development. It combined LEGO
Technic elements with a new programmable, computerised smart



brick. Known as the Robotic Control System, RCX, it was the end
result of a partnership initiated by Kjeld Kirk Kristiansen himself with
Seymour Papert, a renowned professor of mathematics and
computer science at the US-based Massachusetts Institute of
Technology (MIT). LEGO Technic team members were involved in
creating the designs for robots that were constructed mostly from
LEGO Technic elements. Over its first several years, between the
late 1990s and early 2000s, MINDSTORMS released a variety of
accessory sets and upgrades, along with a few experimental
offshoots. Almost every set included instructions for more than one
model, all of which were designed within the relatively small LEGO
Technic team.
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The family of beams has continued to grow since the first introduction of this type of
element in 1996.

Furthermore, another new theme, BIONICLE, utilised a building
system known as Constraction rather than standard System
elements, but used LEGO Technic connectors and axles. All of which
provided several possible directions for LEGO Technic to take:
should it continue to evolve the types of models for which it had
become known over the last two decades, or should it move into
robots, or perhaps to BIONICLE style action figures made from
almost entirely new pieces?



The inaugural LEGO MINDSTORMS Robotic
Invention System, set 9747, from 1998, was
mostly composed of LEGO Technic bricks
and beams.

The initial RCX component that was at the
heart of LEGO MINDSTORMS.

The other matter under discussion was the question of studs,
which stemmed from an experiment that took place during the
development of the range of models released in 2001. The flagship
set 8466 4x4 Off-Roader was prototyped using two different
construction methods. One version relied on a mix of LEGO Technic



bricks for the internal structure, with beams, hoses and plates
adorning the exterior, along with a variety of functions like a working
suspension. The other version used only LEGO Technic beams, both
for the details and the interior structure. It was not sturdy enough for
release quite yet — there were still not quite enough connectors to
lock all the beams together with the same strength as LEGO Technic
bricks. Even so, everyone could see that they were only a couple of
components away from an entirely independent LEGO Technic
System with not a stud or tube in sight. That possibility raised the
guestion: was a model without the iconic studs a LEGO model?
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Set 8466 4x4 Off-Roader, released in 2001, was prototyped using both a mix of LEGO
Technic beams and bricks as well as just beams.

In the end, in the 2000s, the LEGO Group continued to release
MINDSTORMS sets alongside LEGO Technic sets and BIONICLE.
With their programmable RCX and robotics elements,
MINDSTORMS had a high bar to entry, while LEGO Technic
provided more modestly sized options for children who loved
technical building.



Many models released from 2003 onwards were constructed
exclusively of LEGO Technic beams, although some of the bigger
ones still mixed old LEGO Technic bricks with new. Partially, this was
to allow some studs be kept visible in LEGO Technic products. Other
times it was required for achieving certain details that only the
greater number of standard System parts could achieve. It was the
latter which kick-started the final, major evolution in the LEGO
Technic family of elements.






Studs have always been our brand.
When you build a model with LEGO
bricks and plates, you have the most
stable construction you could
Imagine. However, there was an In-
between time where we had two
systems in play. We had the LEGO
System to make a stable skeleton and
we used the new LEGO Technic
beams and other elements to make
the shapes around it. But eventually
we had to decide. We had made a big
truck with large wheels. Then | tried
to make this big truck, the same
model, using just the new beams. It
was completely soft because we only
had a single cross block and there
wasn’t anything we could use to
strengthen it. This showed us that we
would need to develop new beams if
we wanted to move away from the old
LEGO Technic bricks. But there was



concern over whether customers
would recognise a set as a LEGO
model if they didn’t see bricks with
studs. So we often deliberately used
some of the old bricks on the model
just to allow studs to be visible,
because they are such a huge part of

our brand.
Olav Krgigaard, Designer, the LEGO Group



Realism and functionality

Smaller, more accessible LEGO Technic models meant that greater
numbers of children were getting into the theme at a younger age.
Thus, the company began receiving more requests and feedback
than ever before on LEGO Technic products. A consistent message
was that children wanted vehicles. They loved the functions, but also
wanted their models to look like a real plane or car. Designers had
talked about doing this for years but resisted it every time out of a
desire to keep the cool mechanisms highly visible.

During the mid-2000s, the LEGO Technic team, now operating
independently of MINDSTORMS and BIONICLE, began to
experiment with the range of new elements. Set 8421 Mobile Crane,
released in 2005, became the largest LEGO Technic set by piece
count to date. Although it featured a few bricks with studs, these
were largely for show: the model’s size and strength were derived
from the new beam elements. Next, a second experiment was
developed.

In the lead-up to 2007, a pair of streams converged. The first
came from BIONICLE, which was looking for ways to add new
novelty to its characters. Early on, BIONICLE had followed a lot of
the same rules as LEGO Technic, and its characters had classic
open skeletons. Over the years, though, functions, mechanisms and
internals had been progressively covered with more exotic armour
and plating. Children loved it and, combined with the feedback they
were sending in about wanting their LEGO Technic sets to similarly
cover up, designers decided to test a theory.



Set 8421 Mobile Crane was the largest LEGO Technic set by piece count ever produced
when it was released in 2005.

They had recently rediscovered a large System plate element
originally invented as the base for couches and other larger items in
LEGO® Belville back in 1994. This plate was extremely useful for
covering huge spaces in the larger models that were being created.
Designers used these plates, along with more recently developed
LEGO Technic plates, to create a LEGO Technic model unlike
anything before it. A flagship model in 2006, set 8285 Tow Truck,
was highly realistic, both in its visual appearance and its functions.
Its mechanical interior was so well-covered that the set almost bore
more resemblance to a Model Team design than a LEGO Technic
one, prompting some concern in the company that the distinctive
LEGO Technic attributes loved by consumers would not be visible.

Achieving the amazing looks of 8285 Tow Truck was a design
challenge. Designers had to painstakingly make the transition from
odd-number-based beams without studs back to System elements



with even numbers of studs. To allow future LEGO Technic models to
have enclosed interiors would require more specialised elements
and, for some within the company, hesitancy over breaking fully from
studs remained. In light of this, the final stage of LEGO Technic
evolution came not from within, but from without in two different
ways.

By the late 2000s, the Constraction family of elements within
BIONICLE had grown into an expansive system. Designers
combined it with LEGO Technic beams to construct ever larger
products. Throughout most of its history, BIONICLE had been almost
exclusively figure-based, with the occasional vehicle or accessory.
However, the 2008 line was slated to include several large battle
vehicles akin to flying scooters or planes. They were not intended to
be LEGO Technic style models inclusive of numerous, intricate
functions. Rather, they were envisioned as tools for role play in the
same vein as a pirate ship or police car; children could hold the
models in their hands and swoosh them around a room. In light of
this, while being made of predominantly LEGO Technic elements,
there was no expectation that these battle vehicles’ interiors should
be exposed for viewing. In fact, it would have been odd for them to
be anything other than enclosed. Furthermore, BIONICLE had never
included elements with studs in its building system and it would have
been unusual to introduce such construction nearly a decade after
the theme’s debut.



All of these factors led to the development of new elements, the
first of what became known internally as LEGO Technic shells.
Included on two BIONICLE models released in 2008, 8941 Rockoh
T3 and the larger 8943 Axalara T9, this new part was different from
the LEGO Technic plates that had come before. It was designed to
integrate seamlessly with beams connecting into them across
multiple orientations in order to cover large areas. Only one type was
created for this pair of BIONICLE sets: a curved shell that was based
on an odd-numbered geometry of eleven and three studs, but
designers immediately saw its potential and set about literally
sketching out LEGO Technic future.

The lead LEGO Technic element designer who developed the part
for these BIONICLE models sat down after completing it and
proceeded to design over forty more shells of various shapes, sizes,
geometries and orientations: large, small, angled, curved, straight
and everything in between. The LEGO Technic theme had never pre-
planned on such a massive scale before and the team pored over
these designs, suggesting tweaks and developing a rough priority
list. Over the next ten years they would slowly acquire many of them,
using a couple of frames year by year.



Copious numbers of designs based on that first shell for
BIONICLE proved that there was a whole class of elements waiting
to be created that would open up lots of new opportunities for
different types of LEGO Technic vehicles. That was, however, only
the first of two outside factors that moved the theme into its final
evolutionary stage towards breaking completely away from its
System roots.

After the highly realistic and largely enclosed 8285 Tow Truck, the
next LEGO Technic sets returned to the aesthetic established
throughout the early 2000s of vehicles with open frameworks that
allowed easy viewing of internal functions. Once the 2008 BIONICLE
line inaugurated LEGO Technic shells, however, LEGO Technic team
members immediately began to incorporate them, both the first
variant and successive ones, as more of the initial forty designs
became available. First in 2009 and then again in 2010, LEGO
Technic products were made virtually entirely of their own beams,
shells and connectors. Only an occasional transparent plate or
cheese slope depicting a headlight, or some other small detalil,
sported studs. It was at this time that the second outside factor came
into play: licensing.
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In its final years, BIONICLE expanded to include a variety of
large vehicles for its heroes to ride. The first LEGO Technic
shells gave vehicles such as 8943 Axalara T9, released in 2008,
a unique look.

LEGO Technic shells were specially
created for BIONICLE.

Licensed models

LEGO Technic had produced licensed sets before, but they were few
and far between. Initially, the Mercedes-Benz proposition didn’'t seem
like it would be anything different. The LEGO Group partnered with
the world-renowned vehicle manufacturer to release a
commemorative model of the Mercedes-Benz Unimog U 400 for the
sixtieth anniversary of these multi-purpose all-wheel-drive trucks.



Thanks to the newly available range of shell elements, designers
were able to execute specific vehicle models to a never-before-
possible level of realism, both in functions and appearance. The
media took notice, including the automotive press, which broadcast
the set’s existence to an audience that normally didn’t buy LEGO
sets. The next several years saw an expansion in both licensing and
the use of shell elements in LEGO Technic models.

It became clear that consumers were keen to see larger and more
complex models, so in response, the LEGO Technic team began
evolving the building system to allow for these models to be created.
The team also introduced storytelling into the development of its
models, to enable role play and a stronger link to reality. Designers
added relevant functions to, for example, an excavator, so the
experience would be closer to controlling the real thing. New details
were included with the models, such as loose elements for a dump
truck to carry. These details gave context to the model and helped
fans understand its scale and functions.

Finally, the team began exploring partnerships that allowed for the
creation of more realistic models with unique functions specific to
their real-world brands.

Licensed models like the Unimog had made it clear that there was
a whole genre of fandom, both young and old, that loved branded
vehicles — not just cars as a general category, but specific makes
and models; not just the category of tractors or bulldozers, but
makes and models created by beloved companies. Many of these
fans longed to live out their fantasy by owning, or at least driving, the
objects of their obsession, but most never could.



Andy Woodman, a self-confessed Porsche enthusiast, who joined
the LEGO Technic team in 2015 after leading the LEGO® Legends of
Chima™ design team, had a background in automotive design. His
vision was that LEGO Technic models could become part of the
stories aficionados told about themselves and the vehicles they
loved by giving people a way to, at least partially, get wish fulfillment.
LEGO Technic fans would still get the intricate building experiences
they loved and fans of an automotive brand would also find
something to love even if they had never built a LEGO product
before. This new approach would transform LEGO Technic from
niche product line within the portfolio into a growth driver and key
theme within the LEGO brand.

Practically, this new approach played out in two ways. First, where
possible, models should depict versions of vehicles that actually
existed. A tractor was slated for development so the LEGO Group
reached out to CLAAS, one of the world’s foremost agricultural
manufacturers, and received permission to design a LEGO Technic



version of their XERION 5000 TRAC VC. Volvo happily partnered on
a EW160E Excavator and both models were released in 2016,
sporting shells and beams cast in new, accurate colours. The second
part of executing this new approach to LEGO Technic was even
more bold. It was called the Ultimate Concept.

The Ultimate Concept was envisioned as a new line of LEGO
Technic products that would be larger and more realistic than ever
before. Its centrepiece would be supercars. The LEGO Group
reached out to several high-end vehicle manufacturers to ask about
partnering on this exciting idea. Porsche stood out for their can-do
attitude to the concept and the launch timing of the latest GT3 RS
model. Creating a LEGO Technic version to correspond with the
official unveiling was an opportunity too good to pass up. However, it
meant a very tight development schedule, especially considering this
was envisioned as the first in a line of supercar models which would
all need to follow the same scale. Not only would the Porsche be the
first Ultimate Concept car, but it would also set the size, detail level
and precedent for everything that followed.

LEGO Technic designer Uwe Wabra works on the Porsche model, surrounded by prototype
models and pieces.



The Porsche model required the combined efforts of practically the
entire LEGO Technic team. One designer was tasked with
constructing the sequential paddle shift gearbox. Another worked on
suspension options. Previously, suspension had been a major visual
function, with the goal being to make the vehicle as bouncy as
possible. But such exaggerated movements would look out of place
on a supercar. It took highly skilled design work to allow the model to
move up and down a little but not enough to appear ridiculous.

Early on in the process, everyone agreed that the wheels need to
be unique and define the entire scale of the Porsche and, by
extension, all future cars. However, LEGO wheels and tyre size were
governed by definitive rules. Any new scale of tyres would need to
conform with these internal standards. Designers selected a
diameter that was closest to the scale of car they thought would
allow them to include all the relevant functions.

Having selected their tyre diameter, designers began creating a
unique rim element to match the real-world car, which they had seen



at a top-secret Porsche test facility. Initially, these rims were to be
cast in silver but, after 3D-printing some prototypes, a challenge
revealed itself. The rims were just a little too small proportionally
compared to the tyre. While subtle, it just didn’t quite look like it
should next to an image of the actual car. Due to the compressed
development schedule, there was no time to work on a different
solution. Initially, these rims were to be cast in silver, but, after 3D-
printing, the rims were instead moulded in black to match the tyre so
it was almost impossible to see where the transition from one to the
other occurred. While an effective solution, it didn’t stop designers
from noting the issue and vowing to correct it on the next car, should
the opportunity present itself.






We launched the Ultimate Concept
with a Porsche. We had plans for
more models but, of course, you

don’t know at the start whether a line
will continue. Because it was the first,
we had to do a lot of pre-work to
understand what scale would be
sustainable. We didn’t want to do
something that was so small that we
wouldn’t be able to give people that
ultimate building experience. It had to
have enough volume to put functions
Into it like a gearbox, suspension and
steering. And then we had to review
the LEGO Technic building system. It

Is incredibly versatile because we

have a lot of elements, including box

sections and structural parts. But we

had to see if there were any elements

that we needed to create to allow us
to make these large structures.

Andrew Woodman, DesignManager, the LEGO Group






The Porsche project was intended it
to be the ultimate building
experience. We chose not to make
the model remote-controlled or
motorised, so we could focus on the
accuracy of the interior, gearbox and
other functions. Must-have functions
Included steering and suspension.
Then Porsche told us about the
sequential paddle-shift gearbox,
which we had never done before! One
function from the real car that we
deliberately left out of our model was
the rear steering because, with LEGO
Technic, wheels must move quite a
lot to see that the steering is working.
In the real car, you don’t really even
see the wheels move. Also, the rear
wheels turn in the same direction or
the opposite direction to the front
wheels, depending on speed. We
loved that as a function, but it was



iImpossible to replicate in a working
LEGO Technic model!

Andrew Woodman, DesignManager, the LEGO Group



Supercars were only one half of the Ultimate Concept; the other
was construction vehicles. Long a LEGO Technic staple, the plan
was to take them to a whole different level in terms of both size and
functionality. Intending to impress with its first large-scale model, the
team chose a bucket wheel excavator, as these massive mining
machines had never been attempted in a LEGO Technic model
before. Determined to create a new category of products larger than
ever before, the team lead repeatedly sent team members back to
their work tables with the instruction to ‘make it even bigger’!

Two new components were developed specifically for the massive
mining set, both relating to its bucket wheel, the construction of
which proved challenging. After multiple prototypes, each of which
ended up having a fatal flaw, the set’s designer created a curved
gear rack which, with four copies, could be assembled into a full,
smooth circle. This part went on to be a foundational element in the
Ultimate Concept line: the giant turntable could be placed
horizontally so that huge models could sit on it. A second new
element frame had to be used for a revised bucket, as the existing
version couldn’t fit within the space available.



LEGO Technic new strategy was released upon the world in 2016.
The CLAAS Tractor and Volvo Excavator sat alongside both
inaugural entries in the Ultimate Concept’s supercar and
construction categories, 42056 Porsche 911 GT3 RS and 42055
Bucket Wheel Excavator respectively. Nothing like this assortment
had ever been produced and LEGO fans loved them. Each part of
the strategy was continued, with licensed models being inserted
wherever possible and entries in the Ultimate Concept line coming
every other year. For the second supercar, 42083 Bugatti Chiron in
2018, designers didn’'t forget about their challenges with the
Porsche’s wheels. This time around, the rims were expanded with a
lip that overlapped in front of the tyre by just a few millimetres. This
provided just enough cover to get the proportions right so the
Bugatti's rims could be cast in a distinctive blue and silver mix.

While the appearance and level of detail within LEGO Technic
models has evolved to a truly astonishing degree over the last
almost fifty years, the goal that Jan Ryaa and Eric Bach set out to
achieve has remained remarkably consistent: to make the largest
models possible. Today, the holes and pegs they developed have
achieved that goal many times over. Furthermore, their LEGO
Technic brick lives on. While almost never included in standard



LEGO Technic sets any more, nearly the whole assortment has
found a new home in System sets across almost every theme, where
they form incredibly strong skeletons for many models, from the
largest spaceships to police stations and much more. LEGO Technic
evolved from a family of elements, and has come to define its genre
of technical LEGO models of vehicles — a feat that no other theme
has achieved so completely.



The cockpit element is actually made
in an old mould casing, just with new

Inserts.
Henrik Andersen, Design:Master, the LEGO Group



LEGO® BIONICLE® and LEGO® Star Wars™ transform
the LEGO Group and set the stage for future successes.
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esigners had no doubt in their minds which set should

be the flagship for the launch of LEGO® Star Wars™ in

1999: Han Solo’s iconic ship, the Millennium Falcon. It
was designed and ready to go, along with several other
models depicting classic vehicles from George Lucas’s
original trilogy.

Elsewhere on the Billund campus, another team was busy honing a
brand-new platform, with a family of parts that was unlike any other
in the company’s history. Ball joints and corresponding torsos
emerged from sculptors’ tables. Far larger than even the 1970s
LEGO® building figures, the pieces in this ‘buildable figure platform’
were so radical they were hardly recognisable as LEGO elements.

LEGO® BIONICLE® and LEGO Star Wars represented seismic,
foundation-shattering shifts. Out of the rubble would emerge two of
the LEGO Group most legendary themes and an iconic collection of
parts that would define childhood for a whole generation of children.
For the company, their arrival would prove hugely inspirational.

Throughout the late 1990s and early 2000s BIONICLE and LEGO
Star Wars circled each other, interacting and feeding off one another
in interesting ways. They offered two approaches to the challenge
represented by the changing play habits of children, and in particular
the growth of video games. The LEGO Group looked at the
challenge in two ways: one view stated that the future remained in
classic LEGO building; another perspective was that bricks had to
evolve and be more specialised to keep up with the computer
revolution.

In this bid to meet the demands of the present, greater innovation
was encouraged and designers were empowered to come up with
new approaches, seeking the ‘cool factor’. Consequently, many new
moulds were produced, including large, specialised pieces that
enabled children to start playing with LEGO products quickly without



having to build models completely from scratch. This was an exciting
new burst of creative freedom born of necessity, where radical ideas
were considered. Into the breach stepped a small clutch of designers
and a creative partner named Christian Faber.

Since the 1980s, Christian Faber had worked in a team that assisted
the LEGO Group with product development and launches. For a
while, this group had been excited about the possibility of telling
more developed stories through LEGO sets. At one point they had
even used George Lucas’s galaxy far, far away as an example of the
world-building they thought could inspire new themes. At the time,
however, the goal for LEGO toys remained the sparking of open-
ended imagination in children, rather than the serving up of pre-
made narratives.

In 1995, Christian and his team developed and pitched a new idea
for a narrative-led theme. In this concept, humans had created
artificially intelligent robots, called Cybots, and sent them deep below
the Earth’s surface to collect energy crystals. Once there, a
contingent rebelled and his storyline then centred around a conflict
between the rebels and those still loyal to humanity.

Underground exploration was something of a trend for LEGO
designers in the mid 1990s. Several themes were fully developed,
including one which nearly edged out Exploriens, a LEGO® Space
subtheme that had launched in 1996. Ultimately, this underground
space theme was deemed too similar to LEGO® Aqua Raiders, a
subtheme of the underwater line LEGO® Aquazone. Prototypes for
drill bits and other mining-type elements abounded at LEGO Futura
during those years. Eventually, all these streams would converge,
becoming LEGO® Rock Raiders in 1999. Cybots did not make it to
market, but several of its story beats were incorporated a decade
later into both LEGO® Exo-Force and LEGO® Power Miners. These
later product lines, however, were not Cybots’ most enduring or
important legacy.

The Cybots team wanted its proposed concept to stand out, so the
designers set about creating a new type of LEGO element. Their



objective was realistic, almost organic movement. Taking human
limbs as inspiration, they used modelling clay to craft a ball at the
end of an arm, which slotted into a receiving socket. Brick-built
accessories supplemented this invention and the end result was
something wholly different. It was clearly still a LEGO toy, but also
very unusual.

The pitch went nowhere, but designers stored away the ‘ball joint’,
as it was dubbed, into one of LEGO Futura many drawers. Nothing
at the LEGO Group ever truly dies. Talk to any LEGO designer and
you will hear stories of them developing a model believing it was a
wholly original concept, only to be told upon showing it to a
colleague that their idea had been fully developed years before,
guite possibly multiple times. Fortunately, the ball joint’s story
followed that script. In 1999 Christian was brought in to assist with
the launch of a new line called Slizer (or Throwbots in the US
market). Designers had taken the earlier prototype components and
developed them into a small collection of new LEGO® Technic
elements which facilitated the construction of something completely
original: buildable LEGO Technic figures. Each part was cast in
exciting colours and, thanks to a special flexible arm, the Slizer
robots could fling small disks. This ball-joint concept also allowed the
robots to pose and be moved in ways in which no previous LEGO
product had been capable.



Set 8506 Rock Slizer (in US, Granite Throwbot), released in 1999, features the new ball
joints and flexible throwing arm.

Slizer/Throwbot robots were intended to be short-lived novelties.
LEGO designers sometimes refer to these as ‘in and out themes’,
which are intended to last a year or two to spark an exciting fad and
fill in” around higher-profile ‘big bang’ themes. Christian and a team
of designers, however, wondered if the elements could be used for
an even more ambitious concept. They dreamed of a product line
that used ball-and-socket joints to construct action figures that could
live for five or more years in a fully realised universe.

In 1999, amid worldwide anticipation for the first of the upcoming
Star Wars prequel, The Phantom Menace, Christian’s team hit upon
a perspective that framed their effort. They decided to act as if the
LEGO Group owned a big property that could support a blockbuster
movie. What would its story be, where would it be set and what types
of products would children want in order to interact with it? Here Star
Wars again exerted an influence. While the galaxy far, far away had
spawned all manner of tie-in merchandise, action figures had by far



been the most successful. Could the few elements used for Slizer be
expanded into a system that could support buildable figures? The
idea was radical, but it turned out that the way had already been
paved, thanks to something called Project Genesis, which was being
explored concurrently elsewhere in the company.

Prototype Genesis elements and constructed figures.

Genesis — so named because children were going to be able to
play the part of creator in a new universe — was intended to be an
entirely separate line of toys consisting of no elements compatible
with the LEGO® System. Instead, children constructed creatures with
large, moulded, interchangeable heads, arms, wings, torsos and
tails. These appendages, which were sculpted to look like they came
from animals, humans, robots and fantasy creatures, were joined to
one of several central torso variants. Torsos had multiple ports for



jointing them together or for connecting the various appendages.
Creatures could be large or small, bizarre or recognisable.
Construction was facilitated by a brand-new prototype friction hinge,
which could lock into a socket then both rotate and articulate. Far
from BIONICLE, which would go on to be compatible with LEGO
Technic parts and marketed under that brand name, Genesis was
separate and made up of detailed organic components meant to look
like real, if slightly fantastical, body parts. There were no studs, pins
or anything else in the whole system that were recognisable as
LEGO DNA. These other-worldly elements were, however, just the
beginning of Genesis’ unique new collection of parts.

In the TV show Galidor — Defenders of the Outer Dimension, the central character Nick
Bluetooth has the power to alter his limbs to gain additional powers. His LEGO figure also
featured swappable body parts. Set 8313 Nick Deluxe, shown here, includes cyber-wings,
which can be swapped out for the figure's arms.



On top of that foundation of articulating pieces was envisioned
another layer infused with technology. First was a voice unit
embedded in a neck-wrap component that was held in place
between a creature’s head and torso, allowing it to speak. Even
more daring was the sonic receiver integrated within another
element, for which there were huge plans. The piece was endowed
with technology that could hear sounds tuned out by human brains,
the intent being to embed signals in all manner of media that would
trigger responses in the constructed creatures. The LEGO Group
planned to build a huge multimedia empire around Genesis, with
video games, TV shows, commercials, live events and more. Each of
these would be laced with audio signals discernible by Genesis’
sonic capabilities, allowing children, and their creations, to interact
directly with what they were watching. Sets would have instructions
for creatures that would appear in this media and, if built, would
respond to what happened to their character on-screen. It was the
toys-to-life idea more than a decade before Skylanders and far more
ambitious.

The first, and only, application of Genesis’ platform was called
Galidor, an in-house theme that was intended to become a hit TV
show and game, in keeping with the grand vision for this new
direction. Galidor debuted in 2002, a year after BIONICLE was
released, when it seemed that systems like this were the future.
Designers developed action figures and vehicles that matched the
onscreen actors and sets but kept construction to a minimum. The
challenge was that Galidor didn’t easily fit into a single toy aisle,
which confused toy retailers: was it a building toy, an action figure,
an electronic product or a TV tie-in? Consumers didn’t immediately
recognise Galidor as a LEGO offering, nor was there any precedent
for a live-action TV show based on LEGO products of any kind.
Designers had to unlearn many hard and fast rules to come up with
the products. Finally, since none of the toys used existing elements,
every single component required a new mould, making the theme
incredibly expensive to produce.

Galidor, however, was still a few years away. Back in the late
1990s, the concept for ball-and-socket elements was still being
worked out. Realising that these parts suggested robots, the team



naturally proposed an outer-space setting for the new line, dubbed
for the time as simply ‘Constraction’, an amalgam of construction
and action that referenced that these would be buildable action
figures. Then came an amazing announcement, and simultaneously
a significant challenge. The LEGO Group revealed that it would be
embarking on its first-ever major licensing deal, producing toys for
none other than Lucasfilm and Star Wars.

The advent of LEGO Star Wars made another theme based on
intergalactic conflict with robots not only redundant, but off the table.
While a new team began working on LEGO Star Wars, the
Constraction team went back to the drawing board.

LEGO Star Wars faced a very interesting challenge. Up to this
point, LEGO designers had always come up with their own models —
now they had to depict not only a fantasy world developed by others,
but some of the most iconic movie props and vehicles in the world.
There was no doubt in anyone’s mind that the required accuracy
called for new elements, but management counselled caution. In the
unlikely event that consumers didn’t embrace the new LEGO Star
Wars theme, the LEGO Group would be left with some very
specialised bricks and moulds which could be hard to use
elsewhere. Designers were therefore charged with what seemed
initially like two mutually exclusive mandates: to design new LEGO
elements that would enable the creation of recognisable models from
the Star Wars universe but which were also generic enough to be
used in other product lines. Realistic weapons were also avoided, in
line with The LEGO Group long-standing policy against the use of
military armaments. One weapon was a necessity, though, and this
one was futuristic enough to pass muster: the lightsaber.



An early sketch of a LEGO Star Wars logo



Initially, the lightsaber hilt element followed standard LEGO design
logic: a stud at one end and an open tube at the other end, which
would receive the transparent bar that represented a glowing blade.
In Lucasfilm’s initial review, LEGO designers were told, ‘You should
probably make it so that a blade can be inserted on both ends.’
Confused, since the request was unprecedented based on films
released to date, the LEGO folks asked why. ‘No reason in particular,
but you should definitely do it,” came the response.

Everything made sense after the first previews of Star Wars: The
Phantom Menace showed Darth Maul igniting his double-bladed
lightsaber. The change also ended up being fortuitous as, when
lightsaber handles were made available for use outside the LEGO
Star Wars line, their ability to connect bars end to end made them
inestimably more useful: as downspouts for Modular Buildings,
masts for miniature-scale boats, engines, antenna, a host of
minifigure accessories and more.



While lightsabers were a given, other elements depended on what
the final line-up of sets would be. Designers, many of whom were
Star Wars fans, were excited to get the chance to depict their
favourite ships, but from the outset it was clear to all what the
flagship set should be. The Millennium Falcon was the most famous
spaceship ever seen on screen. There was, of course, no way that it
could be scaled to roughly match minifigures. LEGO models couldn’t
be built that big, reasoned the designers. As a solution, they scaled
down the ship, shrinking all its proportions equally. They borrowed
rounded panel elements from UFO, a recently developed subtheme
of LEGO Space. In conjunction with a new wing plate, these panels
were used for the ship’s front fins, among other uses.



Delighted with the result, the LEGO Star Wars team pitched the
Falcon to Lucasfilm, but the model was not taken forward. For the
initial wave, Lucasfilm were keen that sets were accurately scaled to
minifigures. Starfighters and new vehicles called podracers would

therefore be the upper limit in terms of size. Undaunted, designers
persevered.

The proposed scaled-down version of the Millennium Falcon
was held back from the first wave of LEGO Star Wars toys in
1999 and moved to the second year.
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Constraction was also recovering well from its initial setback. During
subsequent discussions, the team decided its central characters still
needed to be robots. A whole platform of elements based on the
ball-joint system had been authorised, so it would be all but
impossible to create figures that didn’t look like robots. The team’s
conundrum became how to distinguish them from LEGO Star Wars
SO as not to confuse consumers.

Then the team had an epiphany: it would go in the opposite
direction with its setting. Instead of placing Constraction’s robots in a
high-tech futuristic world, they would put them somewhere more
archaic and primeval. Boneheads of Voodoo Island was born.

Wanting a feature to give the figures more play value, designers
drew inspiration from another recent LEGO Technic experiment:
Cyber Strikers. In what would prove to be one of the long-lived
LEGO Technic figure’s final outings, Cyber Strikers pitted two figures
against each another in vehicles equipped with mechanical functions
that either extended arms or launched projectiles aimed at a target



on an opponent’s model. If struck, ejector functions flung the figures
sky high, James Bond-style.

Similar action-oriented mechanics were incorporated into
Boneheads. Each sported a chest element that, if pressed, popped
off its figure’s head. The intent, similar to the long-popular Rock ‘Em
Sock ‘Em Robots, was to enable boxing-style matches where
children could engage in parts-oriented pugilism, not just role play.

Excitement was high as the team took the new elements and
figures into an inaugural test with children. Between ball joints and
ejectors, they thought Boneheads would be an instant hit. However,
hopes were quickly dashed when the feedback was received:
children didn’t want heads popping off their toys. Work on
Boneheads of Voodoo Island was halted and a question mark was
placed over Constraction and ball joints altogether.

Meanwhile, LEGO Star Wars, launched in 1999, was a smash
success. Designers had succeeded in making the toys accurate to
Star Wars while using almost uniformly generic parts. Aside from a
variety of new torsos and face prints depicting Jedi and other
characters, the only elements that were exclusive to LEGO Star
Wars were related to heads, aliens and astromech droids. The
balance of new pieces had little struggle making themselves useful
in many other LEGO play themes. However, among Darth Vader’s
iconic mask, scout trooper helmets and battle-droid components,
one new piece was especially significant.




A minifigure’s distinctive head, torso and leg configuration had
remained almost unchanged since 1978, aside from a few variations
such as pirates’ peg legs in 1989 and a skirt piece in 1990. Heads
had appeared in different colours and with a wide variety of prints,
but the basic shape had remained untouched. During the 1980s,
designers had considered making special heads for aliens in a
prototype LEGO Space theme called Seatron. In the end, however,
the decision was made to vary helmets, hair and armour but keep
the basic minifigure shape unmodified. The first prototype of a LEGO
skeleton figure had been developed in the early 1980s during the
first revamp of LEGO® Castle, but it was only released in 1995 after
a relaxation of the rules on minifigures. Even the LEGO Space
subtheme UFO, released in 1996 and premised entirely on aliens,
saw minifigures with standard heads made transparent but not
otherwise modified. But the Gungan alien from The Phantom
Menace, Jar Jar Binks, cracked that wall, starting a small trickle,
which, before long, became a torrent.

While Jar Jar’s head element would be unique, every other
element created for LEGO Star Wars could be used throughout the
LEGO System — from Qui-Gon Jinn’s hair to starfighter canopies and
spaceship engines, and especially a new type of hinge, which
introduced friction so that even heavy appendages would stay in. As
the offering for the second year of LEGO Star Wars began taking
shape, circumstances converged to create something truly special.
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Several prototypes of the Jar Jar Binks head element.



Set 5571 Giant Truck, released in 1996, was one of largest models produced for LEGO
Model Team.



The LEGO Star Wars team created a new X-wing cockpit canopy element by using the
mould for a 4.5-volt battery box, seen here in a promotional picture from its release in 1976.

Ironically, just as emerging adult fan communities began to appear
on the LEGO Group radar thanks to LEGO® Train, another theme
that was popular with adult fans was wound down: LEGO® Model
Team. Launched in 1986, LEGO Model Team had been a niche
product line, ultimately tallying just sixteen sets over a thirteen-year
run. Exclusively made up of vehicles, every LEGO Model Team
masterpiece was a highly detailed rendition of its subject matter —
boats, cars and planes, each far larger than minifigure scale. Over
those years, LEGO Technic went for internal accuracy, whereas
LEGO Model Team, as the name suggests, targeted external detalil
in the vein of hobby models.



When the line was discontinued, its skilled designers moved onto
other teams, including LEGO Star Wars. Just before this, though,
team members had begun experimenting with applying the detailed
approach of LEGO Model Team to several of Lucasfilm’s
spaceships. For the second year of LEGO Star Wars sets, the team
pitched a new concept that could be summed up as ‘LEGO Model
Team in space’.

While their effort was greenlit, no new element frames were
available. This was a challenge. Designers had already built several
stellar prototypes, an X-wing and a TIE Interceptor chief among
them. Both had been designed to incorporate LEGO Technic figures
with Imperial or Rebel printing. One designer had even sculpted a
classic Rogue Squadron helmet for the X-wing pilot, assuming these
larger-scale figures would be included. At this time, though, the
LEGO Technic figure was cancelled, rendering the idea moot.
Multiple iterations of both ships had been developed, including one
where a pneumatic system operated the X-wing’'s opening wings.
Transparent domes had originally been created for the underwater
theme LEGO Aquazone released in 1995. One of these large domes
now worked splendidly when flipped on its side for the TIE
Interceptor’s windscreen. But no existing window component looked
right on the iconic X-wing.






We had permission to make a nhew
cockpit element for the prototype X-
wing, but we were short on budget.

However, somebody in the team knew
somebody in the factory. They found
out that there was a mould casing
standing around for the old 4.5-volt

battery box. It’s a large piece with a

switch on one side. The cockpit is
actually made in that mould casing,

just with new inserts. The mould
itself had a big cavity, so the
technicians were able to insert small
pieces into it to form our cockpit at a
fraction of the cost for a whole new
mould. The mould casing didn’t have
room in it to make a hinge on the

element, which is why it only has a

one-by-four plate on the back. We

had to build a hinge in the model
separately. When we redid the X-wing
many years later, we made a nhew



Henrik Andersen, Design:Master, the LEGO Group



The original UCS X-Wing set 7191 with the special canopy element for its cockpit window.

In the end, the team decided to create two final versions of the X-
wing for presentation. One featured an existing four-stud-wide
cockpit that had been used for a decade in LEGO Space. The other
model incorporated a new movie-accurate prototype element that
had been vacuum-formed out of foam. Side by side, there was no
guestion which direction was more impressive.

The designers got the go-ahead to move ahead with their
preferred version, but they would have to arrange for a new element
frame themselves. Fortunately, the LEGO Group had kept some of
its old moulds and a large, retired part from LEGO Train’s 4.5-volt
days came to the rescue. Manufacturing engineers were able to
repurpose its mould at minimal cost for making the new X-wing
canopy.

Named Ultimate Collectors Series (or UCS) models, 7191 X-Wing
Fighter and 7181 TIE Interceptor were released in 2000 in the
second year of LEGO Star Wars. These amazing models, which
were all the more impressive considering how few specialised



elements were available at the time, became the first of what would
grow into a storied line of products. UCS sets in one form or another
have continued to this day. ‘LEGO Model Team in space’ was a
concept that worked.

As LEGO Star Wars ramped up, the Constraction team went back to
square one following their disappointing Boneheads of Voodoo
Island test. Fortuitously, Christian Faber’s nephew needed a
babysitter and his uncle answered the call. Over several visits, he
watched as his young charge played superheroes, dressing up as
his favourite ones. Before long, Christian noticed a pattern
formulated around one particular article of clothing: masks. Upon
donning a character’s face or cowl, his nephew immediately took on
a different persona and traits. Instantly he was fast, strong or



invisible. Masks bestowed power. The epiphany proved to be a
breakthrough, requiring only minor tweaking to Boneheads’ basic
concept.

Instead of losing heads, Constraction figures could acquire and
wear masks, each imbuing the character with various attributes.
Gaining the right mask granted power, while losing it made the
character vulnerable. In a moment of further inspiration, the team
realised that they could make all the masks collectible, which played
into the cool school-playground vibe they had originally wanted;
children could gain cred by having more or rarer ones than their
peers.

Designers pored over mask designs, creating selections for their
six main heroes, later dubbed Toa. They also developed special face
elements in the same ball-joint style, to which masks could attach.
Now their world just needed a name. Christian eventually suggested
BIONICLE, an amalgam of biological and chronicle, the latter a
testament to this universe’s size and sweep.

Some voiced concerns as to whether ‘LEGO DNA', as it is called,
could be seen in the bizarre, gangly BIONICLE figures. But in the
end the company felt confident that children would be able to see
that the LEGO System was clearly present, just manifested in a
different way. BIONICLE was released in 2000.

Along with six Toa heroes, the designers produced a collection of
enemies built from both standard LEGO Technic and new
Constraction elements, along with civilian characters. Their story
was told in another first for the LEGO Group: regular comics. Each
was professionally drawn and were included for years with the free
LEGO Club magazine sent to households all over the world. Across
hundreds of pages, children were introduced to these new
characters and the island of Mata Nui they inhabited.



BIONICLE connected with a whole new contingent of consumers,
many of whom had never collected LEGO toys before. BIONICLE
story, as told over numerous issues of comics, pulled people into the
world and the ball-joint-based system kept them there. Clicking
together figures was simple, intuitive and fast. Children could get
quickly from building to playing. Each also included some sort of
mechanical function, facilitated by LEGO gears and other LEGO
Technic elements, which could join with the frames of the BIONICLE
figures. Initially, all the characters were skeletal-looking, but this
changed as the years went on. Designers established a selection of
basic figure parts that could be used over and over as base layers,
with new elements added on top. Teams of Toa remained at the
centre of every successive BIONICLE wave. However, to distinguish
them, different armours were grafted onto the interior skeletons,
endowing each year’s figures with different shapes, sizes and
abilities. Some armours were removable and had special powers,
like the masks. Masks, however, remained the focal point throughout
the entire BIONICLE run and eventual, short-lived reboot in 2015.
Hundreds of different variants were developed and whole storylines
revolved around key masks, such as the Masks of Creation, Light
and Life, which figured heavily in climactic comic runs and several
direct-to-video movies.



After the setback of Galidor and the cancellation of Genesis,
BIONICLE was unique in the assortment — and so successful that at
one point the team suggested taking it, and Constraction as a whole,
in an almost unimaginable direction. With several years of new
element frames having been allotted to BIONICLE, the assortment of
Constraction pieces compatible with the ball-joint had grown. The
BIONICLE team observed that the LEGO Group now sold two
completely unique building systems, one based on studs and the
other on ball joints. These systems were so different that they could
be their own brands. They proposed pulling the Constraction system
entirely out of the LEGO Group and turning it into an independent
brand. This would allow them to target an older age demographic
and tell stories with edgier tones. They envisioned worlds that were
darker and grittier, inspired by steampunk, fantasy and the tabletop
game Warhammer. Constraction would be expanded so that it, like
standard LEGO System bricks, would have multiple themes under its
banner, set in different universes from BIONICLE, all built with the
ball-joint elements. Decorative elements compatible with
Constraction would be developed to depict demons, monsters,
griffins, mecha and more. In the end, however, the company decided
to keep everything under a single banner.



LEGO Star Wars also evolved through the years alongside
BIONICLE. Depicting the galaxy far, far away went through several
distinct phases, all of them fuelled by LEGO elements. First came
the honeymoon stage, where every set was a ship or location that
had never been seen before, fresh and new. X-wings and Y-wings in
year one were followed in quick succession by A-wings, TIE fighters,
the Millennium Falcon, Jedi starfighters, and even Jabba the Hutt's
sail barge. Nearly all of these were built with that initial collection of
pieces developed for the inaugural wave. Then came a new
challenge: how to turn an already highly detailed model for a specific
Star Wars vehicle set into an evergreen set.

Shape elements gave vehicles more realistic curves and angles.

Evergreen sets had long existed within evergreen themes. Police
stations, for example, had been part of the LEGO portfolio of
products even before minifigures ushered in the modern LEGO®
Town theme. However, successive police stations could vary widely
in architecture, shape and size. LEGO Star Wars was different. An
X-wing has specific proportions, lines and an overall look that could
not be significantly changed. Several vehicles, including TIE fighters,



the Millennium Falcon and Jedi starfighters, were identified early on
as ships that needed to always have some variant available on
shelves. Accordingly, designers began allocating a certain number of
new element frames each year to refreshing portions of those ships.
New cockpit elements, wings, engines or bubble canopies provided
stark visual distinctions from what came before, improving the overall
accuracy of each new version. Play features were another tool used
for distinguishing successive iterations. The wings on the original X-
wing were pried open by hand, which locked the then-new friction
hinges into place. Later versions did away with hinges altogether,
opting for wings that popped open mechanically when a knob was
turned — and which snapped shut through the use of rubber bands.
Incremental change through better elements and play features
became the hallmark of the second phase of LEGO Star Wars.

A platform was tasked specifically with developing a key class of
elements. Its name was shape elements. With graceful curves and
facets, these pieces were used to create ever more movie-accurate
spaceship hulls. Even as they focused on LEGO Star Wars sets,
designers never strayed from their initial push to make components
as widely usable as possible. Shape elements were embraced
throughout the company, showing up in contemporary themes like
LEGO Exo-Force, LEGO® Dino 2010 and beyond, all the way to the
present.

With a passionate fan base, both young and old, hungry for LEGO
Star Wars, boundaries of size kept getting pushed further and
further. Early on, designers would create one or two higher-price sets
a year to see if the market would support them. Every time the
answer was yes, and the bar continued to rise. These larger models
provided a home for a group of elements that might otherwise have
been retired.

Concurrent with the rise of LEGO Star Wars was the transition in
LEGO Technic from bricks to beams. Prior to the early 2000s,
designers of LEGO System sets had used LEGO Technic elements
sparingly, preferring to make their structures and frames exclusively



of studs and tubes. As LEGO Star Wars models grew bigger,
however, they demanded greater strength, which only LEGO Technic
bricks could provide, with their ability to incorporate pinned as well
as stud construction.

Slowly, the interior structures of LEGO Star Wars sets became
increasingly reliant on LEGO Technic bricks until the methodology
became almost universal. LEGO Star Wars rescued many such
elements from retirement, including one whose future hung in the
balance after the cancellation of the set it was originally designed for.

The L-shaped 5x5 LEGO Technic brick was developed in the late
1990s for what would have been the largest LEGO model ever
released and whose identity was so secret that designers are still not
permitted to reveal it. Slated for release in 2001, this cancelled set
was so massive that it justified the development of the L-shaped
brick all on its own. Set 8466 LEGO Technic 4x4 Off-Roader was the
only model to include the element for the first four years of its
mould’s existence, showing that the LEGO Group had big plans for
it. Just before the 5x5 was deleted from the element library,
designers in the LEGO Star Wars team needed it. 10143 Ultimate
Collectors Series Death Star, released in 2005, used several in its
superstructure, but the major coup came two years later. Returning
full circle, the L-shaped 5x5 served as an integral part of 10179
Ultimate Collectors Series Millennium Falcon, released in 2007 — the
largest LEGO set at the time.



The incredible progression of detail in LEGO Star Wars minifigures can be seen clearly in
the evolution of Yoda’s head and body printing.

Eventually, LEGO Star Wars models became so large and
minutely detailed that designers found it challenging to up their game
between variants. Instead, minifigures became the go-to for novelty.
Thanks to LEGO Star Wars, as well as other themes such as
LEGO® Legends of Chima™, printing technology at the LEGO
Group expanded, enabling levels of detail on minifigures never
before imagined. Designers created sculpts for ever-more-obscure
and diverse aliens and re-visited previously produced characters to
give them makeovers. Eventually, sustained enthusiasm for
miniature Jedi and much sought-after Rodians led to a much-needed
re-examination of a key Star Wars prop.
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Initially, special elements depicting guns were avoided in LEGO Star
Wars. So, to create that most iconic of Star Wars weapons, the
blaster, designers flipped an old megaphone piece around and
placed a transparent nub on the end. By 2007, it was ready for an
update, especially as shape elements were allowing for more-movie-
accurate ships. Accordingly, two moulded blasters were created: a
rifle and standard-size gun. These new parts in turn necessitated
another. Battle droid minifigures had originally been released with
slightly bent arm components sporting identical claw grips at either
end. Oriented vertically so that the upper claw could connect with the
droid’s shoulder, this meant that its megaphone blaster’s handle
protruded sideways. Despite it being unnatural in appearance from
the beginning, designers had reasoned that the piece would be more
useful as a generic piece with that orientation. But with formal



blasters available, a more realistic grip was required. Accordingly, a
new arm was produced, straight this time instead of curved, with
claws alternating in direction on either end so that blasters could be
held more naturally.

852 NASOO FiGHTER.

7141 Naboo Fighter, from 1999, features the original battle droid
arm holding the megaphone blaster sideways.

Hundreds of different BIONICLE elements were designed through the years. This sketch
shows a fang piece that would be used on insect-like creatures called Visorak.



BIONICLE took a slightly different path. Without external influences,
designers and storytellers could evolve the Toas’ world ever larger,
but freedom brought with it a very different type of challenge.
Designers were able to change the look of the characters year by
year by creating new parts. Hundreds of masks with various powers
came and went as the universe grew. Children loved and stuck with
BIONICLE because of its amazing world-building; many of them
came of age reading the comic books and consuming other media
that featured the Toa and their world. However, after several years,
BIONICLE had become an evergreen LEGO theme where its own
history mattered. LEGO® City could be completely reborn every five
years or so to greet a new generation with no ties to previous
storylines, but similarly rebooting BIONICLE would disrupt the
universe and alienate children who loved the story. Keeping it going,
though, meant that new fans had the challenge of having to catch up
on years’ worth of lore and world-building without the benefit of the
easily accessible movies and TV shows provided by other major
franchises such as Star Wars.

The initial inspiration behind Constraction had been to treat it as if
it had a movie, and in this designers succeeded beyond their wildest
dreams. Eventually the BIONICLE universe became ever-more
massive and complex. The theme began to slow around the mid-
2000s as the children who fell in love with it during those first five
years began to grow out of playing with toys. Due to the high bar of
entry, their younger siblings’ generation did not embrace BIONICLE
nearly as enthusiastically, leading to the storied theme’s cancellation
in 2010, only halfway through a planned twenty-year run.

It is not an exaggeration to say that BIONICLE and LEGO Star
Wars changed the LEGO Group forever. Constraction lived on,
initially in its successor theme, LEGO® Hero Factory. Buildable
figures using its elements also appeared in LEGO Star Wars,
LEGO® DC Universe Super Heroes, LEGO Legends of Chima and
more. LEGO Star Wars continues to be an evergreen theme to this
day and has spawned countless new elements, with both specific
and general uses.



But the legacy of BIONICLE and LEGO Star Wars goes beyond
the incredible diversity of LEGO elements used to realise these
worlds. These themes showed that world-building, strong characters
and rich storylines, whether born within Billund or from without, could
enhance children’s play rather than detract from it. Blockbuster
success for both lines pointed towards the type of toys that would be
needed in an ever-more technologically saturated world — and
proved that it was viable to both partner with big brands and develop
in-house universes. Throughout the 2000s these lessons would be
further developed and honed, with incredible successes to come.



Depending on the concept,
sometimes we will choose some or

all the characters first and then

design sets around them.
Adam Corbally, Design Master, the LEGO Group



9
Playing with Story

How licensing and a focus on storytelling led to an

explosion of LEGO® themes and laid the groundwork for
even bigger things to come.



The original roof pieces used to recreate
Hogwarts™ Castle in LEGO® Harry Potter™

was a recoloured element from LEGO®
Belville.



Robot arms used

in LEGO® Exo-
Force are one of
the theme’s
biggest legacies,
since they are
used extensively
throughout the
product portfolio.

The friction hinge used in LEGO® Knights’
Kingdom™ could articulate in multiple directions.



fter achieving blockbuster-level status, it is difficult to

overstate the influence of LEGO® BIONICLE® across all

corners of the LEGO Group. For top-level executives to
packaging, advertising and every department in between, the
success of such a ground-breaking experiment had proved
revelatory. Designers had multiple takeaways, one of which
was to wonder whether buildable action figures could work in
other themes. While throngs of children adored BIONICLE,
there was a belief among multiple product leads that
significant numbers of fans would never buy it, not because
they didn't like the concept or play options, but due to the fact
that its parts were not uniformly compatible with System
pieces. The triumph of BIONICLE was that it had been
designed to bring children into the tent who had never

touched LEGO® bricks before. But what about children who

loved building and had bins full of LEGO® System parts that
didn’t always join intuitively with Constraction elements? This
key question, and others, would revolutionise the LEGO
Group product lines and design processes.

Throughout the 1980s and 1990s, four core themes had comprised
four fifths of System product lines: LEGO® Town, LEGO® Space,
LEGO® Castle and LEGO® Pirates. Over the course of several years
before and after BIONICLE release, the core themes had begun to
play a lesser role in the overall portfolio. In the lead-up to 2004,
when the LEGO Group experienced financial difficulties, frames for
new elements became understandably scarce, so it was decided to
reboot LEGO Castle, for which so many existing moulds were
available. However, the theme needed reimagining and novelty.



Breathing new life into the old stalwart led designers to embark on
their first experiment at recreating some of the magic of BIONICLE
elsewhere. Breaking with the past went all the way to branding:
instead of LEGO Castle, the rebrand would be called LEGO®
Knights’ Kingdom.

Designers of the new theme intended to mimic BIONICLE
template, which was distilled down to two key traits: story and action
figures. Large, buildable knights were created, but the designers
were mindful of not alienating children who loved building structures
and playing with LEGO minifigures. So a dual strategy was
developed. LEGO Knights’ Kingdom would have as its core several
fully fleshed-out minifigure characters: a king named Mathias,
several loyal knights, each with a name and basic backstory, and an
arch-enemy called Lord Vladek. This was largely unprecedented.
Past LEGO Castle subthemes had included a few named
minifigures, but most were generic cannon fodder. There was no
comparison between previous LEGO Castle plots and the narrative
built around the five heroes and villain of LEGO Knights’ Kingdom.
Designers were clearly channeling the Toa from BIONICLE, with
each knight given a distinctive colour palette and individualised
helmet visor, making them easily distinguishable. This was a huge
break from previous knights and a nod to BIONICLE masks.

Other than new helmet moulds, the minifigure-scale LEGO
Knights’ Kingdom sets brilliantly repurposed existing elements, using
several strategic colour changes, including brand new shades called
violet blue and dark purple. However, since the minifigures were so
vibrant and different thanks to their never-before-seen hues and
distinctive helmets, visually the whole theme looked fresh and new.

The few new element frames that LEGO Knights’ Kingdom did
have were largely devoted to its riskier venture: brick-built action
figures. Constraction elements did not mesh seamlessly with LEGO
System parts, both technically and aesthetically. These figures were
going to be knights, not robots, so a variety of new parts were
sculpted. Visually, the most noticeable were large chest pieces,
shields and helmets, which matched the distinctive colours of their
namesakes’ minifigure-sized versions. These parts were relatively



straightforward, since each was static. The challenge was to work
out how to impart dynamic movement.

Knight Danju in his dark purple armour faces off against
minifigure Lord Vladek in 8777 Vladek Encounter, released
in 2004.

Friction hinges were the new standard for System-compatible
parts since being introduced in LEGO® Star Wars™. Designers
wanted to create joints with the strength of friction hinges so that
they would be useful in all sorts of applications, but with the same
mobility and poseability of Constraction ball joints. Ultimately, they
devised a new composite part which utilised LEGO® Technic pin
connectors and could rotate and articulate simultaneously. They also
developed several types of receiving elements for the pins. These
sported traditional studs and tubes so they could be built into models
and used as anchor points for hip, knee, elbow, hand and foot joints
on the figures. Other designers received enthusiastically the new
system of hinges, which were used across multiple product lines
upon release in 2004.






The supersized action figure version of Lord Vladek, the
villain of LEGO Knights’ Kingdom, with the new hinge
elements.

A new scale of castle

The LEGO Group didn’t know it yet, but an organic sea change was
underway. Lessons learned in ventures like LEGO Knights’ Kingdom
were meshing with others acquired from adjacent themes. Over the
next decade these would form a foundation that would be built upon,
leading to a complete transformation of the philosophy of how and
why bricks are developed. Developing the successor theme to LEGO
Castle reinforced what would prove to be one of the most vital
lessons learned from a new theme launched in 2001, LEGO® Harry
Potter™.



LEGO Star Wars had required many new elements. In addition to
minifigure parts like helmets, spaceships required new generic
pieces. Lucasfilm’s galaxy was such an established franchise that it
justified the expansion of the parts catalogue, but when the LEGO
Group first looked at Harry Potter, it was still a purely literary
property. Before even the public announcement of a film based on
the first book, a member of an early incarnation of what would
become the LEGO Group inbound licensing team (now known as
Entertainment Partners and Content) brought back a few books from
the UK that were ‘apparently quite popular’. A LEGO product had
never previously been developed based on a book’s descriptions,
which can be imagined very differently from reader to reader.
Furthermore, the LEGO Group experience with licensing to date had
focused on vehicles, thanks to their natural facilitation of action play.
Children could easily swoosh a spaceship around their rooms, but,
by contrast, the Harry Potter settings relied on physical spaces with
much of its action taking place in rooms. Historically, location-based
LEGO products had almost exclusively been ‘base of operation’-style
sets. Action was launched from a castle, police headquarters or
pirate island, but was acted out on the floor or in the air around it.
The Harry Potter series, by contrast, took place almost entirely within
its primary locale, Hogwarts Castle, a place so beloved by fans that it
was almost a character itself.

Tackling this challenge led the early inbound licensing team
members to establish what has become a staple of evaluating
possible new licensees before striking deals: the development of
prototype models. Naturally, Hogwarts Castle was chosen, but the
sheer size and scale of the building presented a complication.

Facilitating meaningful play within a building meant that the model
that would become LEGO® Harry Potter™ Hogwarts™ Castle
needed to be much bigger and more open than any previous LEGO
structure. There had been police stations four storeys tall, but every
room was cramped. Larger interior spaces would necessitate more
bricks, driving up costs. The challenges were compounded by the
need to mimic spires atop ramparts, which had historically been
created in LEGO models via brick-built construction. Both features



were needed for a realistic Hogwarts™ Castle. Solutions came from
an unexpected source.

Designers realised that the LEGO Group had actually developed
product lines with these characteristics. Two ‘dollhouse’ themes had
done it: LEGO® Belville, beginning in 1994, and LEGO® Scala,
starting in 1997. Designers built proof-of-concept models using parts
from these two themes, which helped sell the viability of Harry Potter
as a LEGO theme. The influence of these two earlier themes did not
stop there. Both LEGO Scala and LEGO Belville sets were open and
spacious, giving the illusion of greater size by using large, porous
pieces. Rooms would have supports only at the corners and many
walls were constructed of enormous lattice elements, which imparted
a convincing illusion of enclosure while actually being anything but.
These techniques facilitated the creation of large interior spaces,
necessary for hands to reach in and play with oversized figures.
LEGO Harry Potter designers found they could achieve similar
results through the use of columns and arches. In another nod to its
brick-spiration, the Hogwarts model was topped by an enormous roof
element from the LEGO Belville fantasy line. Designed for dolls
several times bigger than minifigures, its imposing size matched the
castle’s enormous scale, which dwarfed any previous medieval
LEGO structure.

Designers were delighted with their recreation of Hogwarts Castle
in LEGO bricks. They felt their creation was distinguished from what
had come before. It communicated a sort of magical air due to
incorporated hinges, which allowed for the rearranging of castle
sections, and an ingenious new rotating staircase element which,
when stacked, could be ‘magically’ set into any number of
orientations. Their final coup was designing every set that depicted
Hogwarts in a modular system so that anyone lucky enough to own
all of them could combine everything into a single, enormous
playset.



The repurposed LEGO Belville tower roof element featured prominently in the original
LEGO Harry Potter Hogwarts Castle set from 2001.

Strategic repurposing and re-colouring of Belville elements, along
with rotating wall and trap-door parts from the LEGO® Adventurers
line, meant that all of Hogwarts could be produced using existing
moulds. Set 4707 LEGO Harry Potter Hagrid’s Hut was prototyped
as a simple, easy-to-build, square structure with mostly traditional
LEGO Castle pieces. This design had to change when the film series
was announced and reference material showed Hollywood had
imagined the gamekeeper’s home as a more challenging round
stone building. Set 4708 Hogwarts Express rounded out LEGO Harry



Potter first wave in 2001, though not before an issue in getting
source material.



The LEGO Harry Potter theme was
quite challenging at first because,
even though the movie was being
filmed in London, reference material
had to come from Warner Bros., in
Burbank, California. We could visit
the film sets in London - which was
only an hour’s flight from Billund -
but we couldn’t take any
photographs. With the first Hogwarts
Express train set, we had to rely on
Images that were available on the
Internet. So we used these as
reference and were able to bring the
model to the next meeting with
Warner Bros.

Henrik Rubin Saaby, Senior;Designer, the LEGO Group



Set 4730 LEGO Harry Potter Chamber of Secrets, released in 2002, incorporates the
design aesthetics established in the wider LEGO Harry Potter theme: open-building
techniques, modular construction and green roof pieces.

It's all about the unique elements

Throughout the process, designers were delighted to discover that
through stringent review of past product lines, they could usually find
what they needed to capture the essence of the Harry Potter
universe. With few new parts frames being consumed by the
structures, the new frames available were free to be used on unique
character elements, accessories and animals, including Norbert the
dragon, Fluffy the three-headed dog, owls, elaborate keys, brooms —
and the first ever double-sided minifigure head, produced for
Quirinus Quirrell/Lord Voldemort. Most of these constituted small
components whose moulds were far less complex and expensive,
allowing the frames that were available to stretch even further. In
aggregate, it was a revelation. Requiring little more than colour
changes, the LEGO Group had managed to produce, with almost
entirely existing parts, a unique and instantly identifiable take on the
Harry Potter universe. Executives wondered whether they had



discovered a formula which could be applied to other valuable
partnerships. In short order, that theory would be tested more
thoroughly than management ever could have imagined.

Hollywood is a very connected town, and once word got out that
the LEGO Group had successfully turned two of the world’s biggest
franchises into successful construction-toy lines, other potential
partners came knocking. First it was companies with existing ties:
Lucasfilm, for its upcoming Indiana Jones movie, and Warner Bros.,
for its Batman™ The Dark Knight Trilogy. Then came introductions to
Nickelodeon, riding high on its twin hits SpongeBob SquarePants
and Avatar: The Last Airbender. Success brought more offers
through the years. New Line was doing a Hobbit trilogy, Warner
came back with Speed Racer, and Fox eventually brought them The
Simpsons.

In every case, new frames were used primarily on developing the
essential components for minifigures, accessories, animals, and any
other iconic props that were part of the public consciousness around
specific properties. These were taken in and given LEGO makeovers
so that they were instantly recognisable as both LEGO elements and
their subject matter. Batman'’s cowl, Indiana Jones’ whip, the One
Ring, Marge Simpson'’s tall blue hair, Aang’s beloved flying lemur
Momo, SpongeBob’s rectangular head, and, of course, numerous
Jedi and Harry Potter characters — all leapt from concept drawings to
sculpts, and finally onto production lines.
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Several iconic accessories

from the LEGO® Batman™
theme. Moulds for such
elements are easy to
produce yet help make the
theme feel authentic and
recognisable to fans.



LEGO® SpongeBob SquarePants™ recreated Bikini
Bottom in 2006 using newly designed minifigure elements
and a range of existing parts and wings developed for
LEGO Star Wars, cast in new colours.



Secrets of construction

While mesmerising to fans, the stories of these seemingly unique
elements are all remarkably similar. Model makers are provided with
reference material, after which they work with mould engineers and
part designers to create specific key components. Finally, those are
incorporated into finished products. Understandably, fans go wild
over new novelty characters from beloved film properties, while
LEGO designers are generally able to make most of the rest of the
set from recoloured existing pieces. Special elements are locked to
preserve novelty until such time as contracts expire, at which point
all but the most iconic are released for wider use.

The LEGO Group successful approach to licensing allowed it to
easily and swiftly incorporate other opportunities, including many



individual movies. In between blockbuster movie releases, comic
books and much-loved evergreen characters offered inspiration for
further licensed LEGO models.

This sort of ubiquity was reserved only for the largest
entertainment giants; other lines lasted only the length of a movie or
show’s popularity. As licensing brought with it both experience and
success, the LEGO Group began wondering if similar formulas, and
subsequent positive results, could be applied to their own in-house
lines. Unfortunately, those worlds were different in some important
ways, and some lessons were yet to be learned.






A lot of us in the Super Heroes teams
are big fans of comic books, movies
and TV shows. We like to include
lesser-known or fan-favourite
characters in the sets, where
possible. Depending on the concept,
sometimes we will choose some or
all the characters first, and then
design sets around them. Part of the
process includes shuffling figures
between sets, depending on what
makes sense with our partners, what
would be appealing to consumers,
and what is possible for us to
produce. With movie tie-ins, we are
dependent on reference very early on
In the development of the films, so
we often have to approach things
with an open mind. Occasionally, the
challenge is ourselves: it can be easy
to fall into a rabbit hole of weird
versions or obscure characters when



creating concepts, but ultimately it
needs to make sense to the children.
Although, if it is a larger set with
many minifigures, we can sometimes

squeeze in a fan favourite or two ...
Adam Corbally, Design Master, the LEGO Group



Making mecha

LEGO Knights’ Kingdom was discontinued after three years, but a
small cadre of designers had watched its development with keen
interest. United by a mutual love of Japanese manga, they saw an
opportunity in the buildable figure hinges. When, separately, LEGO
Star Wars spearheaded development of shape elements, the
designers knew that LEGO models of mecha (large armoured robots
with human pilots) were now possible, something which the parts
catalogue had previously precluded.

Mecha had appeared in the LEGO Space sub theme Life on Mars
from 2001, but, since only LEGO Star Wars friction hinges were
available then, they had been limited in both size and mobility. This
team’s pitch was simple: to create a poseable robot line based on
LEGO System bricks set in its own imaginative world and populated
by characters with a manga aesthetic. Additionally, they proposed
building on the lessons of LEGO Knights’ Kingdom and taking the
experiment further by creating an expansive storyline — inspired by
the success of BIONICLE - for their theme to inhabit.

LEGO Exo-Force, as the theme was named, got a green light.
Taking cues from both LEGO Star Wars and LEGO Harry Potter,
designers’ early focus was on characters, and specifically how to use
them for creating that all-important novelty. There wasn’t a simple
answer. SpongeBob and Batman were intrinsically exciting by virtue
of being beloved characters rendered in minifigure form. Once
established, interest could be maintained through a new suit or face
print from different storylines. The LEGO Exo-Force team believed
its best chance was going all-in with the manga inspiration.



The intimidating-looking battle machines called mecha in
LEGO Exo-Force incorporated hinges from Knights’
Kingdom and shape elements from LEGO Star Wars.

Hairpieces, arms and eyes

Designers working at a scale factor of three lovingly crafted
enormous, spiky, brightly coloured hairpieces that seemed like
something from another world, which, of course, was exactly the
point. Speaking of points, those turned out to be a challenge. Initially
the hairpieces were cast in ABS (acrylonitrile butadiene styrene),
used for all previous minifigure hairpieces, but when samples came
back from product safety tests, they had failed: the sharp points on
the hairpieces could present a hazard. LEGO Exo-Force designers
went back and forth, ultimately arriving at a solution utilising a softer
plastic, which was, at the time, quite new for the LEGO Group.
Unfortunately, this new material did not perform as expected: while
the rubbery plastic looked great, it lacked proper clutch power. The
never-before-seen connector pair of minifigure head stud and soft



plastic tube turned out to be insufficient for achieving the proper
function. All of which meant that the characters in LEGO Exo-Force
were prone to losing their hair.

LEGO Exo-Force minifigures did, however, look awesome. As the
LEGO Group expanded into more licences, a softer plastic would go
on to be the answer for many product-safety concerns and the
challenges faced by LEGO Exo-Force became a key lesson that
gave value many times over in future elements. To this day, if a set
contains rubbery plastic, safety concerns will have driven the
decision. Furthermore, if the element is a headpiece, it has been
adjusted to fit much tighter than the original manga wigs.

-

LA

B

/ M\
Al

Pitted against the colourful LEGO Exo-Force heroes, the team
created an army of robots that, in a storyline that could have come
straight out of the Terminator franchise, had rebelled against
humanity and now sought to drive humans from the fictional Sentai
Mountain that served as the theme’s setting. Drawing again from
manga, designers set out to make robots roughly to scale with a
minifigure, and also poseable. The legs on their nearest brethren,



LEGO Star Wars battle droids, did not move independently of each
other, so the figures could do little more than bend over. The
designers’ goal here was to make it so that minifigures and their
robot nemeses alike could be staged in cool action positions. Battle
Droids were not menacing, which was something else that needed to
be different for Exo-Force.

The final design of LEGO Exo-Force poseable robot enemies features an
arm element that would go on to see extensive use throughout nearly every
product line in future years.

Bulk and independent leg elements proved the right mix, leading
to a trio of special robot components that incorporated two very
clever features. Battle droids may have had limited mobility, but
designers across the LEGO Group had found one aspect of them
incredibly useful: their arms. These had been incorporated into sets
across nearly every theme, a practice which continues to this day.
Instead of reusing these arms, the LEGO Exo-Force team opted to
create their own, but with different capabilities so designers would
have more options in future products. They intentionally maintained
the unique elbow bend of battle-droid arms. But rather than a clip-on
both ends, the new arm piece had a clip at one end only. Instead, the
other end had receiving holes for bars placed in two orientations (on
the end and in the side).



Additionally, designers envisioned the robot’s eyes to be different
colours. Dual-colour moulding was still not possible and tacking on
1x1 transparent round bricks looked ridiculous rather than menacing.
Both conundrums were solved by casting a cross hole into the
robot’s head, which allowed for a small, red LEGO Technic axle to be
inserted, effectively suggesting menacing, glowing eyes.

Arm elements had clips on
one end for attaching to the
robot’s shoulders and holes
on the other end, into
which modified bars with
clips could be inserted. A
LEGO Technic axle
inserted from the back of
the head gives the robot its
sinister red eyes.

Epic world-building

With distinctive characters developed and imposing mecha coming
together, building on the LEGO Knights’ Kingdom click-hinge system,
all that remained was to define the LEGO Exo-Force storyline.
Ultimately, the theme’s setting would be robotic battles and a
mountain split apart by humanity. Numerous bridges connected each
side of this mountain, pinch points where battles would take place.
Figuring out a story and setting was not an isolated challenge during
the early 2000s. Thanks to the inspiration provided by BIONICLE,



many LEGO themes were seeing the need for vivid world-building
and interesting narratives.

Media saturation was increasing, and it took more to hold
children’s attention than ever before. LEGO Exo-Force came into
being concurrently with two other product lines, which both ended up
beating it to market by a year: LEGO® Vikings and LEGO® Dino
2010 (called Dino Attack in North America). Together, this trio of
themes represented a collective shift in the types of worlds the
LEGO Group was willing to explore. Each had its own story and
focused most of its new part frames on making it distinctive. LEGO
Dino 2010 used as its backdrop mutant dinosaurs which had
appeared for ... unknown reasons! The LEGO Dino team'’s strategy
was to give each of its creatures its own special abilities. Not
surprisingly, they focused nearly all their new element frames on
giant, surprisingly realistic reimaginings of various dinosaurs.

The LEGO Dino 2010 theme’s novelty rested in its prehistoric
beasts, and no expense was spared. Brand new variants of legs,
arms, heads and torsos were developed, all utilising a version of the
LEGO Knights’ Kingdom friction hinge system. The new connectors
imparted superior strength and mobility, allowing body parts to be
combined into four huge, specialised creatures that reused only very
few elements across the range and were exceedingly expensive to
produce. Lesson learned: they would never appear again, and their
lack of versatility was a major motivator in the eventual creation of an
Animal Building System Platform, which undergirds modern Jurassic
Park dinosaurs and other large creatures. To this day, however, no
moulded LEGO animal has ever topped LEGO Dino 2010’s mutant
T-Rex for sheer size.

LEGO Vikings inadvertently ended up on a similar path. A theme
based on what are arguably Nordic countries’ most famous denizens
seems such a natural fit for the Danish LEGO Group. One could be
forgiven for wondering why it hadn’t been done before. In fact,
designers had tried many times over, going all the way back to 1978,
when the theme was pitched against the famous LEGO Castle, set
375. LEGO Castle won then, and continued to do so when later
generations made similar proposals throughout the 1980s and
1990s. However, with LEGO Knights’ Kingdom exploring action-



figure sets and LEGO Harry Potter covering fantasy, designers tried
again. This time they pitched a concept that would cater to those
who loved traditional LEGO Castle: pitting two factions against one
another in good old-fashioned melees. That idea, however, quickly
ran into challenges, most notably answering the now all-important
guestion of where novelty would come from. For that and other
reasons, team members instead proposed an idea involving Viking
warriors battling giant creatures — both from Norse mythology as well
as generic dragons. There was just one problem: parts.

The moulded creatures in LEGO Dino 2010 are the largest the LEGO Group have ever
made.

LEGO Dino 2010 had been able to invest virtually all of its limited
capital in specialised, moulded dinosaurs because, similar to
licensed themes, everything else it needed could be had for a few



colour-change frames. The LEGO Vikings theme was not so lucky.
Capturing novelty would mean new weapons and minifigure
accessories, most notably distinctive horned helmets, but also larger,
structural elements for longboats, as well as new components for
building unique animals. It was too much, so designers got creative.
First, they tried brick-built creatures. Alas, while this is possible today
in themes like LEGO® NINJAGO®, the parts catalogue in the early
2000s did not have enough of the types of pieces that make such
construction possible; they simply hadn’t been invented yet. Every
attempt was either too fragile for play, or unsightly and unrealistic.
Furthermore, the new friction hinges their peers were using so
extensively did not help. Such obvious joints were fine for mecha,
and borderline acceptable on action figures, but they stood out like
sore thumbs when integrated into animals. Designers needed that
level of functionality, though, and eventually hit upon it not through
inspiration from BIONICLE, but by essentially becoming BIONICLE.
In the only major example of Constraction and LEGO System
elements ever being sold in large quantities together, LEGO Vikings
included large-scale creatures.

This solution required few new pieces: special heads and wings.
All other parts needed for their animals already existed. The
designers rationalised such a unique choice by observing that the
aesthetics of mixing would be novel all on its own, and large
numbers of children were already fans of BIONICLE. Regardless,
there really wasn't another economical choice. Having solved that
problem, next up was Vikings’ figures and weapons.






We wanted to do something that was
a little bit different from LEGO Harry
Potter and LEGO Castle, so it seemed
obvious to try a theme involving
Viking warriors. At first we had
opposing minifigure armies. But we
realised it was difficult to tell the
good guys from the bad guys. So we
decided to put creatures into the mix.
Concurrently, our research and
testing discovered that children like
to have goodies and baddies in the
same box. In the old LEGO Castle
theme, sets alternated with goodies
or baddies in them. But this meant
that on Christmas morning, if you
only got one set, even a really large
onhe, you might not have anyone to
fight against. With LEGO Vikings, we
solved that problem by having a bad-
guy creature in every box. It was a



success, and it became common

practice.
Bjarke Lykke Madsen, Design Master, the LEGO Group



LEGO Vikings mixed articulating elements
from BIONICLE with new wing and head
components to create impressive dragons,
such as the one seen in 7019 Viking Fortress,
against the Fafnir Dragon released in 2005.

Viking helmets and axes

Two precious new element frames were allocated towards a pair of
components deemed essential for LEGO Vikings: a double-bladed
axe and iconic, if not historically accurate, helmet. They were initially
envisioned as monolithic parts, but when initial prototypes came
back to designers, nobody liked them. Both looked wrong cast in a
single colour. Horns on Viking helmets may very well be a fiction, but
thanks to years of Hollywood films they were absolutely the public’s
perception of medieval Norse warriors. Grey horns sticking out from
the side of a grey helmet just wasn't right, and the LEGO Group did
not yet have the expertise in casting dual-colour elements that would
come in later years.

One designer proposed a solution: develop the metallic grey
helmet with two holes on either side into which a separate white



horn, which he had specifically created for that purpose, could be
placed. Mixing the colours solved the aesthetic problem and inspired
a tweak to the LEGO Vikings axe as well. Rather than make a whole
new weapon, only an axe blade was made. Thanks to clever design,
which offset the attaching clip from the centre, two of the blades
could be affixed to an already existing bar element, creating an
imposing double axe, or used alone for a single-blade variant. This
kind of versatility is the stuff ideal LEGO part designs are made of,
but there was a final catch: they needed three pieces and had only
two remaining new element frames. Appeals are always allowed,
and in this instance the LEGO Vikings design team had a solid
argument. They petitioned management for an additional frame,
pointing out that their new horn could prove extremely versatile.
History would go on to prove them correct. The horn has been used
for teeth, animal horns, claws and much more across hundreds of
sets. Higher-ups caught that vision and approved the extra frame.

The need for novelty

LEGO Knights’ Kingdom, LEGO Exo-Force, LEGO Vikings and
LEGO Dino 2010 were all released between 2004 and 2006. These
themes, along with early licences such as LEGO Harry Potter and
LEGO Batman, served as a phase one of sorts as the LEGO Group
rebuilt the strength of its product portfolio. Designers took away key
lessons from each successive release, which they would eventually
use to create even more ambitious sets and themes. LEGO Dino



2010 established cool, enormous creatures and, in that vein, many
later products would continue to focus on creatures. The knights in
colourful armour from LEGO Knights’ Kingdom gave children easily
differentiated minifigure characters with personalities they could
connect with. LEGO Exo-Force had been boldest with its story, told
via web comics, and laid a foundation for even grander multimedia
storytelling to come. In Exo-Force, in which both humans and robots
piloted mechs, designers could see that even greater differentiation
of good characters from bad would be even stronger. Ever since,
designers have been very intentional about instilling different
aesthetics across opposing factions wherever possible.

Short-term, novelty-driven themes could create a lot of excitement,
fuelling engagement with the toys. Now, instead of relying primarily
on four long-running evergreen themes, a wider array of offerings
would supplement the always-available stalwarts. Licensed sets
were tied to current movies or TV shows, while homegrown offerings
were envisioned to run for a year or two, as by that time it was
assumed children, and Hollywood, would have moved on.

While the company laid the groundwork necessary to further
develop their own big worlds, designers reimagined stalwarts like
LEGO Castle, LEGO Space, LEGO® Aquazone, and LEGO Pirates,
building literally and figuratively on lessons learned and parts
invented. Within familiar themes there was latitude to experiment
with instilling novelty while relying on familiar worlds to tell simple



narratives. Since core themes had been off shelves for a few years,
short-lived offerings based on them felt fresh. Taking a page from
licensing, designers focused new parts primarily on figures,
accessories and animals. LEGO Castle returned in 2007 with a
fantasy-heavy portfolio that took the creature wings from LEGO
Vikings and placed them on beautiful, fully moulded dragons. No
mixing of BIONICLE here; this was pure LEGO System. Giant Trolls
became one of the first of what would be called ‘big figs’ — large,
moulded creatures standing about twice the height of standard
minifigures. Prior to them, only LEGO® Rock Raiders and LEGO
Harry Potter had experimented with the concept. Specialised big figs
would go on to represent many licensed characters in the LEGO®
Super Heroes themes.

Sketches of the original single-mould Viking helmet and the final version that included
detachable horns.



This dragon’s mould was developed for the new fantasy-led LEGO Castle theme in 2007.

During the first year of ‘fantasy-era’ LEGO Castle, undead warriors
rode atop skeletal horses. In the second year, minifigure-scale trolls
with special helmets battled with knights. LEGO® Mars Mission, first
launched in 2007, utilised many previously developed components
from the theme’s long history mixed in with new alien figures and
shape elements originally developed for LEGO Star Wars.



Underwater, LEGO® Aqua Raiders took over where LEGO
Aquazone left off. Running with Vikings’ insight that goodies and
baddies in every set did well, the new theme pitted not two factions
of competing humans, but man versus giant underwater sea
creatures. Thanks to new parts developed in the years immediately
preceding Aqua Raiders, these could be satisfactorily rendered with
normal pieces, becoming some of the first large-scale, brick-built
animals ever created. This was a testament to the good work done
by element designers and the new platform system for developing
parts. The limited number of new, non-minifigure-based parts being
invented was more versatile than ever. These homegrown themes,
along with licensed lines like LEGO® Indiana Jones, LEGO
SpongeBob SquarePants and LEGO® Avatar™: The Last Airbender,
became phase two in the LEGO Group rebuilding effort and proved
that short-lived, novelty themes worked. They also bought the
necessary time: a system was emerging, or, more accurately
phrased, a funnel.



Shape elements help create the distinctive styling of 7691 LEGO Mars Mission EXT Alien
Mothership Assault from 2007.

A new system for innovation

During the 2000s, the LEGO Group experienced many seismic
changes but none may have been more profound than those that
rocked how product lines and elements were developed. Since the
minifigure’s debut in 1978 and even further back than that, LEGO
toys had been inspired by children but developed almost solely by
their designers. Themes and sets were, in every sense of the word,
passion projects. Initially those individual passions inspired whole
themes, leading to the core of LEGO Town, LEGO Space and LEGO
Castle. Once the themes were established, creatives plied their art
through the models within them. The whole process was almost
completely devoid of any outside input or interference. Designers
worked under the watchful eye of a creative lead on one of five
primary teams: Present Day, Future, Historical, Basic and LEGO
Technic. Within those loose confines they were free to dream up
almost anything they wanted. Twice a year, management and



regional market heads would come to Billund, where new, fully
developed lines were presented, and they would choose which ones
would go into production. For every Blacktron, Lion Knights,
Aquanauts or Fort Legoredo, there were at least two or three other
options, with a full range of products from small to large, that were
rejected: Jules Verne, Romans, constructable musical instruments
called Band Booster, Seatron, Space Miners, multiple early rounds of
Wild West, Aquazone, and Vikings, to name just a few.

LEGO Mars Mission
introduced new alien
figures.



A dimensional sketch of the skeleton horse from the first year of
LEGO Castle in 2007.

A concept sketch of a Troll
warrior from LEGO Castle
(‘In and out’ Castle) in
2007.



This Wild West diorama is an example of the practice of presenting new sets to
management mixed in with earlier concepts or other models designed to showcase the
theme’s larger environment.
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The largest LEGO Aqua Raiders set, 7775 Aquabase Invasion, included a large brick-built
octopus for attacking the underwater station.

Within each theme, designers also developed parts. Some worked
in clay and tin; others made sketches; nearly all sawed, cut and
glued existing components into crude prototypes. The overriding trait
of the whole process was that it emanated from and centred around
individual designers. Even though testing of various kinds had been
done directly with children since the 1950s, mainly to ensure they
could easily follow the building instructions, it was only later that it
became more fully developed and thorough, as part of the product-
development cycle. This methodology worked well until it collided
with the modern digital world emerging in the late 1990s and early
2000s. The LEGO Group needed to open up and allow outside
influences, so it created a new process, which operated like a funnel
for creative ideas. Everything within product design is now driven by
and interacts with this process. During the 2000s, potential themes
were run through early versions of the funnel, and by the decade’s
end it had more or less become what it is today. Phase three of the



design department’s transition was comprised of the early themes to
go through the new process. These included LEGO® Power Miners
in 2009 and the LEGO Space subthemes Space Police lll, also in
2009, and Alien Conquest in 2011.

The funnel begins at its widest with ideas sourced from just about
anywhere. Through the years the LEGO Group has cast ever-wider
nets and opened up more sources for inspiration. Potential licensees
come with them. Designers can, of course, still propose their own
passion projects. LEGO Ideas is a way to get input from fans
directly: fans propose product ideas for potential realisation as sets
on the LEGO Ideas website. Most important, however, is an internal
team within the company itself for whom this is their sole purpose.
Currently that group is called Creative Play Lab or CPL; previous
incarnations were named Front End and Concept Lab. There is also
Advanced Concept Group or ACG, but their job is to look more at
long-range trends than to develop specific product ideas.
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A designer in Concept Lab draws an idea for
a future model.

Inputs from all these sources, often nhumbering in the hundreds,
are eventually collected for a given brainstorming window. This was
how what would become LEGO Power Miners, LEGO® Alien
Conquest and LEGO® Space Police Il began their journeys. Ideas
can be very undefined and vague at this point. The whole idea might
be ‘underground explorers fighting rock monsters with big machines’
or ‘interstellar cops rounding up an eclectic collection of space
gangsters’. Then teams of designers, managers, marketers and
others consider each idea. During this selection process, the funnel
narrows from hundreds of ideas to several dozen. These are then
developed further. What would this world look like? Who would the
characters be? What types of models could be cool?



This early concept board shows the original idea of aliens versus farmers for the LEGO
Space subtheme, Alien Conquest.



In one concept tested with children, the LEGO Power Miners
fight undead dinosaurs rather than Rock Monsters. This sketch
also shows the beginnings of some of the theme’s key vehicles.

While designers may create early builds known as sketch models
for some of these, the vast majority are drawn on storyboards. The
designers use these boards to experiment and play with answers to
all the questions about a new concept, mixing and matching different
ideas. LEGO Alien Conquest would ultimately pit a high-tech
defence force against the interstellar invaders, but an early concept,
inspired by the cow abduction trope, pitted farmers in specially built
farm equipment against the aliens.



The final aesthetic of LEGO Alien Conquest was very different from the original concept art,
illustrating how themes change as they go through the development process.

This line-up of potential LEGO Space Police figures was shown to children to gauge their
reactions. Most of these did not make the cut.



Concepts that test well move through the process. At this point
there will be far fewer ideas so each one can receive more
resources. Sketch models of potential key sets are built in droves.
Characters are developed more deeply. These will all then be tested
with children, along with more concept boards of possible minifigures
and other aspects of potential themes to work out which aspects
work best. Whole product lines may not make the cut if they cannot
find a cohesive vision that consistently tests well.

Successful ideas for themes or models are consolidated into a
brief for the designers, which explains the theme, lays out its test
results, and makes a case for the number of frames which should be
allotted to it. A new team is assembled for every short-lived theme,
and designers who worked on concepts may well stay with it into the
next part of the process. The brief will contain everything the newly
minted design team needs: how many new models are required, how
many of each type of frame they have, as well as sketch models and
prototypes.



Even when themes have been determined, options within them
are still open. Key models and elements may have prototypes and
there will be a lot of sketches, but plenty of work remains to be done.
Multiple options for each model are developed and tested with
children. For every new set that finally makes it to shelves, between
five and ten other possibilities may have been considered and
rejected. Team members work together to develop new elements
that will be useful across their assigned theme, eventually utilising all
their various new element frames, graphic-design frames and colour-
change frames to instil that all-important novelty.

Garage transforms
into attack mode

Loads of action and play with 4 or more small vehicles (concealed weapons
revealed)

“ ’\

\‘\ Police ship
‘el drops troops

Oii barrels blow up
(action/reaction)
Workshop

with ship-lift SN

~_

and tools S Ant

- Ladder
collapse trap

Ground vehicle Wrecking ball
adds to the play weapon

Notated sketches, such as this one from LEGO Space Police, are passed from conceptual
teams to the model designers.

The options for each model are then peer reviewed by the Model
Committee, Element Coach and Building Instruction teams. At this
point the model is locked in the system, meaning its inventory can no



longer be changed. The final step is generation of the all-important
bill of materials, or BOM list, which goes to the factory.

When LEGO Power Miners and LEGO Space Police Il hit
shelves, phase three of product development’s transformation was
complete. The LEGO Group now had a functioning system for
developing new ideas. Furthermore, provisions were in place to
manage its all-important element count, ensuring that variants of
pieces like wheels or cockpits are kept under control. Finally, there
was a proven methodology for vetting new ideas to determine which
had the best chance at succeeding. The importance of novelty had
been recognised, in addition to the power of partnering with narrative
powerhouses through licensing. The final mountain to conquer was
the development of in-house stories as gripping as those of
blockbuster movie franchises. To date, BIONICLE was the LEGO
Group most successful venture on that front, but team members
were learning, and believed some of their next ideas would produce
bigger bangs than ever before.



We realised this play theme, with its
characters, world and mission, could

be more than the sum of its parts!
Philip McCormick, Discovery Fagilitation Lead, the LEGO Group
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Big Bangs

How the LEGO Group captured lightning in a bottle and
developed its own universes.

Designers created numerous prototypes before they

perfected the innovative LEGO® NINJAGO®
spinner.



Ball joints opened up new building
opportunities for figures, unique
angles for vehicle panels and much
more.

Collectible treasure keys in

LEGO® Atlantis open the
portal to the lost city of
Atlantis.



n 2009, LEGO® designers began to think up ideas for a
I new, collectible play theme experience that was aimed
primarily at boys ages seven to nine, which would also
invite new children into the world of LEGO toys. For nearly a

decade since its launch in 2000, BIONICLE® had been the
standard bearer for this concept. With its collectible masks,
expansive in-house universe and appeal to children who had
never before touched normal LEGO bricks, BIONICLE was
unique in the LEGO Group portfolio. Now, with the theme
about to be retired, a new theme needed to take up the torch,
and Front End, the LEGO Group internal think tank, had
been tasked to work out what it was.

The LEGO Group recent play themes each had its own signature
elements centred on creating unique figures. LEGO® Castle,
launched in 2007, boasted a slew of new parts for different fantasy
creatures, while in 2009 LEGO® Power Miners featured several
Rock Monster variants, and LEGO® Space Police had a cadre of
moulded alien minifigures. Each theme had successfully created
novelty through the use of cool figures and accessories and the
development of great sets around these figures and accessories,
utilising mostly colour changes of existing parts.

Throughout the company, however, a desire to try something new
was growing. Not since 2006, with the Japanese manga-styled
LEGO® Exo-Force, had a theme with a big storyline been developed.
Themes created alongside and after LEGO Exo-Force employed
popular genres such as space gangsters or miners. Characters from
these themes had names and unique elements, and their worlds had
simple storylines that facilitated open-ended play. But now designers
began thinking up ways to create bigger stories.



A team was assigned to develop the next theme and in the back of
many minds was a growing desire to do something more ambitious —
if only the opportunity would present itself. What happened next was
so organic and multi-faceted that even those who lived it have a hard
time remembering where all the ideas came from. However, all agree
that a key piece was icons.

Looking for an icon

An icon, in this context, is something widely recognised and
appealing to children across different cultures and countries;
categories of characters or settings that immediately evoke certain
universal images. Pirates, knights, extra-terrestrial invaders,
cowboys, ancient tombs, distant moons, underwater exploration,
dinosaurs, post-apocalyptic dystopias and ninja are all icons. These
motifs represent go-to subject matter for toy makers, entertainment
companies and authors due to their near-universal recognition and
appeal. Each are reimagined every few years for a new generation.
Competition within pop culture for icons is fierce and there is rarely
room for more than one franchise to concurrently focus on any given
subject.

The LEGO Group had always been careful to avoid icons that
were actively being used in current movies or television shows. This
was not a recent phenomenon, with examples of unreleased themes
going back all the way to when minifigures were new. For example,
in the 1980s, a LEGO theme based on ancient Rome was developed
and nearly released. Centurion helmets, legionnaire shields,
Corinthian column elements and more were all crafted by chopping
up existing bricks or casting in tin. However, this theme never saw
the light of day for fear that it too closely resembled The Adventures
of Asterix, a popular European TV show at the time, which pitted the
titular Gaul against the Ancient Romans. Children might have bought
a LEGO set thinking it was licensed Asterix material and then been
disappointed when none of the minifigures matched the on-screen
characters.

Hosts of icons are fed into the LEGO Group product funnel at the
start of every new development cycle and most are quickly discarded



due to overlap with existing external properties. This was especially
true in years past when, if any other entity, including both
entertainment companies and fellow toymakers, were exploring a
given icon, the LEGO Group would choose to pass and wait for it to
become available another time. Such was the case this time around,
with three icons that entered the pipeline as no major entertainment
properties were currently exploring them: deep sea, robot dinosaurs
and insect invasion. Alongside them was another one, a ‘wild-card
concept’, which denotes the idea as being a little ‘out there’ but
thrown in out of curiosity to gauge reactions: future ninja. (At the
time, the most well-known ninja property, Teenage Mutant Ninja
Turtles, was in between major TV shows and would not appear in
Michael Bay’s movie reboot until 2014.)

Initial concept boards were sketched for all four proposals and
shown to children. Somewhat surprisingly, future ninja tested better
than robot dinosaurs, so it joined deep sea and insect invasion on P-
gate’s other side, where general ideas for elements and characters
began to be developed.
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Heads, keys and tentacles

Not surprisingly, alien figures were a focus for insect invasion.
Designers sketched possible methods for adding elongation to
minifigure heads through a hair-like attachment, as well as creating
options for new hands, arms, legs and feet. Each could be
configured with freshly imagined faceprints to create different named
invaders with disparate personalities. These would eventually be
abandoned in favour of entirely special head elements of more
generic aliens, the insect concept having been shelved for later.



Under the sea had been explored just a few years previously with
LEGO® Agqua Raiders, a one-year-only theme from 2007. Customer
feedback had indicated that children loved the oversized, brick-built
sea creatures included in every set, but the challenge had been to
create sustained play scenarios with fighting animals. In order to
provide an engaging objective, each set had included a treasure for
the divers to find, but these recoloured goblets and jewels dated
back to Johnny Thunder and his LEGO® Adventurers almost a
decade earlier. ‘Fantasy-era’ LEGO Castle in 2007 and LEGO®
Power Miners in 2009 had sought to provide a great deal more
character-based conflict, as well as compelling missions. Now, for
the new underwater theme, designers were itching to add even more
drama. Before long, the mythical lost city of Atlantis was floated as a
possible execution for underwater exploration, and with it the idea of
keys.

Atlantis would be accessed through a portal which could only be
opened via special keys. Searching for them would be the mission’s
backbone and the focus of most sets. Once collected, each key
would be put into a corresponding slot on the lost city’s doorway to
open its portal. Such an approach hit all the brief’'s high notes. Since
multiple keys would be needed, each could be unique and
collectible. In an attempt to further distinguish itself from the brick-
built animals from the LEGO Aqua Raiders theme, designers
developed multiple concepts for large moulded elements. These
elements would snap together into sea creatures, including
enormous serpents and turtles, in the style of LEGO® Dino 2010
from 2005. Several of these pieces were designed and prototyped to
various extents before ultimately being abandoned: the number of
frames available meant it would not have been possible to give each
set a unique creature. Instead, special minifigure-compatible
elements were sculpted, which enabled the creation of hybrid
human/sea creatures. Octopus legs and shark heads were particular
favourites — and, as a bonus, such pieces ticked the box for novel
figures, which was a universal goal during these years.



A concept sketch and subsequent
detail drawing for a human/octopus
hybrid, which would become the
Squid Warrior minifigure in LEGO
Atlantis. The brand-new tentacles
element would fit beneath a
standard minifigure torso and
opened up whole new worlds of
LEGO minifigure modification and
character building. Similar
techniques would be used for

snakes in LEGO® NINJAGO®.



But it was one of the other new proposals, future ninja, that proved
the most challenging. While it had passed initial testing, support for it
was not entirely universal. In the popular imagination, ninja were
sneaky assassins who worked alone and had almost no variation in
their looks or mission; how could interesting, long-lasting play
experiences be made out of them? However, exploring ideas which
may initially seem doomed is the whole point of wild-card concepts,
so work continued. Even at this early date, the ninja team believed it
might be on to something special and had already started to think of
how to make ninja work, using Batman as a precedent.



These early sketches show ideas for possible ‘treasure keys’ for the theme that would
become LEGO Atlantis.



Conceptual artworks created for LEGO Atlantis, showing a giant turtle, which became set
8079 Shadow Snapper, and a head element for a sea serpent.

Initial ideas for a portal into which the various key elements would be placed in LEGO
Atlantis.



Dark inspiration

The Dark Knight provided inspiration for the team developing the
ninja concept. While Batman did dress in black then stealthily sneak
around to get the drop on enemies, he also utilised an array of cool
gadgets and, most importantly, vehicles. The Dark Knight had been
popular with every generation of children since his introduction at the
end of the 1930s. Initially, the LEGO designers’ idea was to make
their ninja team more like a group of secret agents. An early
development note at Front End goes so far as to draw inspiration,
and possible direction, from a previous LEGO theme. The note read,
‘Alpha Team done in Japanese style’. Front End was referencing a
theme that dropped three waves between 2001 and 2005. LEGO®
Alpha Team included a group of agents, each with a name and a
special skill, facing off against supervillain Ogel. There was little
character development beyond generic traits like ‘pilot’ or
‘demolitions expert’ and that was how future ninja was originally
imagined; except, instead of general skills, the figures would be
masters of various weapons. Conceptual elements for realising this
vision soon followed.

Initially, the future ninja concept included four ninja students, each
with a weapons specialisation, setting off on a mission to rescue
their kidnapped ‘old master’ from the ominously named ‘Dark One’
and his troop of ninja clones. Matching each team member’s mastery
would be new parts, specifically shurikens, spears, swords and
nunchakus. Additionally, in a throwback to the masks created for
BIONICLE, unique hair and visor elements complemented each
armament. All these various parts were brought together into a new
concept board that was once again presented to children.

Showing the concept board highlighted some challenges with the
new theme. One early idea was to give each ninja their own visor or
helmet that would correspond to specific skills and powers. While
masks worked well on large BIONICLE figures, similar concepts
didn’t scale well at minifigure size. It was also not intuitive for
children to distinguish between the good guys and bad guys when
face wear was this small. Front End took several important
messages from this test. First, they needed to regroup and develop



characters more. Each side needed to be distinctive; everything was
on the table at this point, including non-human options for both good
guys and bad. Second, children were responding well to images of
special armaments and armour, which suggested that missions that
revolved around trying to acquire sacred weapons might work well.
Despite solid progress, it was clear to everyone that ‘future ninja’ still
needed work. For this reason, it was eventually decided to proceed
with LEGO Atlantis first, which would buy more time for developing
ninja. That decision would prove more important than anyone could
have possibly realised.

Spear master

1] {
, .ggj!\-@gwl)m)».

IR
5 W ’ff‘\\
P\ S8
=
(-{’/’—‘ '@\ Nunchaku master
(e

Sword master



This concept board shows the first ninja concept, with evil ninja
clones and the heroes wearing similar, white outfits.



There was a big moment in the
development of LEGO NINJAGO in
around 2009 where we realised that it
didn’t have to be just generic ninja; it
could be an IP. Previously, we’d had
generic miners, ghost hunters,
police, space police and so on. But
this was the first time where we felt
we could create a cast of characters
that could have more than just names
but also back stories and developed
character traits. We felt that the
theme could resonate and potentially
compete with all the other stories that
are occupying the head space of
children. We realised this play theme,
with its characters, world and
mission, could be more than the sum
of its parts!

Philip McCormick, Discovery Fagilitation Lead, the LEGO Group
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One of the ideas for non-human ninja heroes: dragon ninja!

Alien Clingers and ninja hoods

Setting was the next major consideration for all three themes.
Atlantis tested and scored well; children knew that legend. The lost
city was almost an icon in its own right and hadn’t been utilised
extensively since Disney’s 2001 film, far enough back in time that a
new LEGO play theme would feel fresh and new. Insects were
officially shelved for the alien-invasion theme, though they would
serve as villains just a few years later in LEGO® Galaxy Squad,
launched in 2013. This LEGO Space subtheme transitioned the
action from Earth to conflict between intergalactic bugs and
spacefaring humans, more akin to the long-popular StarCraft
franchise. For this round, now officially called LEGO Alien Conquest,
a more straightforward storyline and setting was selected. Saucer-
shaped UFOs would invade LEGO® City, allowing for easy crossover



play with that theme’s products, meaning Alien Conquest could skew
slightly lower in its target-age demographic.

An element emerged as a key aspect in the invasion story: the
‘alien pet’ (later called an Alien Clinger). Moulded as a cute, if
vaguely creepy, extra-terrestrial, it could also fit over minifigure
heads like a hat — to suck out its victim’s brainpower! Defending
humanity would be the Alien Defence Unit, a futuristic agency whose
vehicles were not so advanced that they looked out of place in
LEGO City. Thanks to an extensive catalogue of spaceship elements
from LEGO® Star Wars™, designers could easily generate models
for Earth’s defenders. Once again, future ninja emerged as the
challenge.

Front End wasn’t sure where in time to place its new theme. While
future ninja had been the original idea, initial responses to super-
futuristic versions had been muted. Children expected to see ninja,
not secret agents with ninja-style weapons. The LEGO Group think
tank realised that a key part of the ninja icon was distinctive hooded
robes. Whatever headpieces were ultimately developed would need
to be traditional and immediately recognisable. This realisation
would, conveniently, free up a new element frame. The LEGO Group
had previously delved into ninja during a short-lived theme from the
late 1990s. All the minifigure outfits had been strictly traditional ninja
and shogun garb, exactly what children were now indicating they
wanted. Amazingly, these moulds were still in existence. Deference
for classical outfits raised another important question: if children
wanted traditional heroes, did that also mean they would prefer a
historical setting with almost generic heroes? In other words, did
they want the exact opposite of ‘LEGO Alpha Team in Japan’?
Resolving that query became vital, as it would heavily inform
everything else.

Defining the ninja world

Front End representatives returned to testing rooms armed with
three new boards, each showing a drastically different time period for
their theme: past, present and future. Past borrowed heavily from the
recent success of ‘Fantasy-era’ LEGO Castle and even a bit of



LEGO® Vikings. Undead warriors rode ships and skeletal horses
under the watchful eye of a reanimated dragon built, at least partially,
of Constraction elements. Ninja dressed in matching traditional
outfits rode forth to meet this nightmare army from a Japanese-style
castle equipped with catapults. The ninja were mounted either on
horses or a flying bird, whose headpiece would eventually be used in
sets such as 75952 LEGO® Fantastic Beasts™ Newt's Case of
Magical Creatures, released in 2018.

An option for setting the theme in the present utilised the backdrop
of a modern-day Asian-style city in which vehicles, just slightly
futuristic in appearance, were placed. Essentially, this was ‘LEGO
Alien Conquest in Japan’, but with cyborg shoguns as the invaders.
Ninja rode cool motorcycles and cars built from shape elements.
They battled against mechanised animals that looked like hybrids of
scorpions and snakes, each constructed of the ball joints that had
been utilised in LEGO Exo-Force short-lived final wave.

Finally, the concept board for a futuristic setting depicted an
advanced cityscape with layers of roads and buildings. This option
was the purest incarnation of ‘LEGO Alpha Team in a Japanese
setting’. Teams of ninja faced off high above the metropolis amid
buildings crackling with electricity; the ninja wielded energy-based
weapons in addition to more typical ninja armaments. Shown these
three concepts, children were definitive: the present-day setting was
the clear winner.

With the timeframe now defined, designers turned to creating
characters and an overall mission for their theme, using what was
now a familiar pattern: new concept boards and tests. Again, they
presented three possible approaches. In each, the ninja characters
were completely generic, all wearing exactly the same outfits, which
concealed their different faces beneath. No trace was present of
what would eventually become Kai, Jay, Zane, Cole, Nya and Lloyd.
These traditional ninja faced off in three different missions against a
trio of possible options for bad guys.



The Face Clinger — LEGO
Alien Conquest version of
the Facehugger from the
Alien films!

One option depicted cyborg shoguns in a Japanese metropolis
fighting over sacred weapons ensconced in a dragon temple. In
another option, the dragon temple was placed adjacent to an evil-
looking cityscape belching out pollution and populated by rough-
looking biker gangs with a penchant for purple. Finally, the dragon
temple, with its weapons to be defended, was placed among
mountains across a lake from an evil fort, which looked to have
drawn inspiration from He-Man'’s Castle Grayskull! In this scenario,
bird men with unique heads flew dragons against the ninja heroes.



The cityscape from the future-based option for LEGO NINJAGO
would be used later as inspiration for NINJAGO City in the
theatrical movie.

An early sketch model depicting the action shown in the
metropolis concept board. This approach would eventually
become Nindroids in the rebooted LEGO NINJAGO toy range in
2014 and the dragon temple would be refined into set 2507 Fire
Temple, released in 2011.

What is fascinating about these boards is that aspects of each
would eventually get produced in some form. The cyborg shoguns



and aesthetic style of their mechanical creatures map almost
perfectly onto the Nindroids from what would become the rebooted
line for LEGO NINJAGO in 2014. Biker gangs who loved purple
would eventually serve as the primary antagonists in 2018’s Sons of
Garmadon wave. Most notably, the mountain scene’s bird creatures
looked like they were straight from LEGO® Legends of Chima™, the
next big theme that would follow LEGO NINJAGO. LEGO Chima
would, in fact, grow out of discarded ideas for animal-based bad
guys from LEGO NINJAGO. Finally, the dragon temple housing
sacred weapons had already emerged as a must-do and that
conclusion was only reinforced by further testing. After multiple
prototypes, it would eventually be refined into 2507 Fire Temple, the
flagship set from the first wave of LEGO NINJAGO.

Prototypes of ninja weapons were brought to
tests with children as the theme became
further developed.

Even after so many tests and concept boards, Front End wasn’t
even halfway finished by this point in the story. Eventually some
members of the team would be present for tests with over 800
children. In order to facilitate such high volumes, a selection of
concept-board backgrounds would be reused with different



combinations of options for good guys, bad guys, vehicles and
accessories inserted on top of them. Sometimes twenty different
options would be tested in one go to see which aspects children
responded to. If a motorcycle, sword or villain was consistently
noticed across multiple boards, it was a sign the team was on to
something. Popular inclusions would then be taken back and
developed into prototype parts, sketch models and further concept
boards.

Through this testing process, the team learned dozens of
important lessons. First, villains shouldn’t be other ninja: ultimately
undead skeletons would be selected as the villains, winning out over
both traditional samurai variants and a version reminiscent of the
Terminator! Second, good guys should ride dragons — but bad guys
should not. Third, vehicles should be big, cool and used primarily by
villains, though some use by ninja was ok too. Finally, children didn’t
want generic ninja — they wanted personalities underneath those
traditional robes. Children wanted to connect with their characters, to
see a hit of themselves reflected in the robed heroes. The
developers at Front End eventually settled on the idea of unique
ninja distinguished by colour, preferred weapon, skill set (musician,
adventurer, tech-savvy, and so on) and, most importantly, their own
small dragon. That last aspect was key, since it was going to be how
the ninja theme met the brief's demand for collectability. Entry into
this product line would be through inexpensive dragon sets, each
with a ninja minifigure included. Best of all, the team had an idea for
new elements to create these creatures.



In tests, children looked at various options for skeleton-based bad guys for LEGO NINJAGO
— including a Terminator-style, cyborg version!

An early idea for how the ninja might look underneath their robes, with interests suggesting
personalities.



e
AKA  Eowapdy CXeL hpuy
v Tawe B

Fiee LATER £y
L L

WIND L"?"T"’NS

CONTROIS URHT  CONTRALS NN CREATE cRéh cpeTer
> (PETERRE NITH SounD  EMTHQUALE: T0UMAoDS [/ chrrins

VBRI 21V

l}

TEHSW MISKIAN  MERANIC eypronee  ATacere ®

DEFENCE lm-ru | smecvwl,muéa- speed
o & | |

4t R e : "
Fie DR WATER [ICE  chat DRy WIND TeasiN  LIGHTNING

DRASIN

| ~ELECTRO
cLANS

—WinNg

Speeo Boar
| MiInNG

"

Developers made grids of sticky notes to map out the unique features of the ninja. Each
character’s unique dragon has been sketched towards the bottom.



Collectible dragons and ninja spinners

Setting out to create collectible ninja dragons, the development team
wanted to avoid using constraction-style ball-and-socket joints, which
didn’t look organic enough. Instead, the developers envisioned a
new class of components: mini-ball joints. Each would work in the
same way as their larger cousins, but, at a fraction of the size, they
would not stand out so much in a model and be easier to conceal,
while still imbuing excellent functionality.

Prototypes of mini-ball joints were made for inclusion in the
collectible dragons envisioned for the first wave of LEGO NINJAGO.
However, they turned out to be far trickier to get right than expected.
Obtaining enough friction so that limbs wouldn’t droop, but not so
much that they were hard to move, proved challenging on the
drastically reduced surface area available. It quickly became clear
that there was no way they could be perfected in time. Mini-ball joints
were not abandoned, however, and all the kinks were eventually
ironed out. Several designers who worked on LEGO NINJAGO went
on to join the team for LEGO Legends of Chima and they
resurrected them for a similar use. Mini-ball joints debuted in LEGO
Chima in rideable creatures called Legend Beasts, with essentially
the exact purpose for which they were originally envisioned. Those
elements have gone on to be used extensively in numerous themes.

Eliminating small-scale dragons meant that something different
would be needed for meeting the brief's mandate for collectability.
Fortunately, side efforts had been churning along in parallel. A
creative lead had come to one of the element designers with an idea:
spinning. He asked: ‘Could the ninja be turning when they fought,
spinning super-fast like a tornado?’ He then asked if an element
could be developed that would facilitate this type of play to such an
extent that there could be a clear win-lose outcome. In other words,
could minifigures spar?

Initially, brick-built attempts at the idea were constructed but none
proved acceptable. Next, moulded versions were sculpted, inspired
by traditional spinning tops. Designers resisted using weights for a
long time in an effort to keep costs down, but eventually acquiesced



to integrating brass because it dramatically improved performance.
Ultimately, over a hundred different prototypes were developed for
what would become the famous spinners used in LEGO NINJAGO,
as the designers homed in on what they believed was a dynamite
play experience. They tested multiple types of methods for
competition before settling on a final approach. Children would
mount their minifigure characters on spinners and launch them
towards one another in jousting matches, with the loser getting flung
sky-high. After countless hours and more prototypes than they could
keep track of, a successful version was finally developed that utilised
a spring-loaded ejector function. Then came a major setback.
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Product safety said the spinners
won’t work because of the risk of a
minifigure with a weapon in its hand

flying into someone’s eye. So then we
were back to zero and | was almost
crying. | had to get out of the office,
so | went sailing. | was sitting there in
my dinghy, and looking at the waves
gave me an idea. | made 3D-printed
prototypes of a part that holds the
minifigure’s feet, but which can go up
and down as the spinner rotates,
allowing the minifigure to ‘fall’ out
Instead of springing out. My name is
on the patent for this eject function!

Klaus Elias Nielsen, Manager Spegialist, Student Front End, the LEGO
Group
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Product testing determined that the spinner design would never
pass toy safety standards. The risk of a ninja minifigure holding
weapons getting accidentally shot into the eyes of children would not
fly — or, rather, might fly too well. Thankfully, the lead prototype
designer got some inspiration from a nearby waterway and solved
the problem.

Spinners nearly blew the roof off the testing facility when children
got their hands on them. The coordinator confided to the team that
she had never seen such strong positive reactions. In her words,
‘You have a megahit on your hands.” Her words would prove
prophetic. LEGO NINJAGO, as the theme which began as ‘future
ninja’ was ultimately named, began to form into something truly
special. Up until this point there had been many disparate ‘streams’,
as they are called within the LEGO Group — meaning teams who
look after story, elements, characters, collectability and so on. With
LEGO NINJAGO, all the streams were coalescing into something
unlike anything the LEGO Group had ever created. Something much
greater than the sum of its parts was emerging. Then came the final
piece.

As LEGO Atlantis was in its final stages of development, someone
suggested a new idea. By that time multiple licensed themes had
proved successful. The LEGO Group had seen first-hand the power



of a movie, both with Star Wars and several direct-to-video
BIONICLE films. What if LEGO Atlantis had a short movie? Its
distinctive elements, especially the minifigure/sea creature hybrid
pieces, were perfect for creating compelling visuals. However,
creating animation for the small screen was no simple task. The
LEGO Group would have to finance the entire venture itself and then
find a network willing to broadcast it. Eventually they took the gamble
and it paid off. LEGO Atlantis received a twenty-two-minute TV
special, which helped increase awareness of the theme and drive
upfront sales. LEGO NINJAGO team pushed for a similar approach
and then suggested an even more daring idea. What about an entire
TV show?

Big bangs

The term ‘big bang’ had floated around the LEGO Group before
LEGO NINJAGO as the description of a new theme’s dream
outcome: that it would produce a big impact on customers. LEGO
NINJAGO, however, changed the term from an aspiration to the
proper name for a new class of LEGO theme. This was
accomplished by inadvertently creating the formula that every
subsequent big-bang theme has followed. This formula consists of
four parts: a well-developed universe to explore, strong characters
for children to explore it through, a TV show or similar media for
telling the world’s story, and the vague X-factor. X-factors are the
great challenge of big bangs, and are what ultimately allowed LEGO
NINJAGO to succeed so much more than LEGO Atlantis, which had
the other three traits. X-factors are something cool and different that
attract children who were not previously interested in LEGO toys.
Difficult to pin down, and highly variable in their success, X-factors
have become the de facto trait that distinguish big bangs from
regular themes. LEGO NINJAGO spinners reign supreme as the
single greatest X-factor ever developed, but every big bang which
followed would have their own as well. Now, creating X-factors is a
separate stream in the development process, with teams devoted
exclusively to developing them, working alongside more traditional
set and element designers.



LEGO NINJAGO launched in 2011 with the novelty spinners and
its own TV special. Reception for the special was high enough to
justify an entire TV show. Thankfully, several key people within the
LEGO Group had foreseen this and pushed for investment in writing
a full season of episodes before the special even aired. When it
succeeded, they were able to transition completed scripts into
production and get the show on air quickly enough that LEGO
NINJAGO was still on the public’s radar. Children tuned in and the
show would go on to notch season after season.
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Spinners were modified into actual tornados for the TV show,
coining a new phrase, ‘spinjitzu’, which became common parlance
for the toys as well. While the LEGO Group realised they had a
megahit on their hands — LEGO NINJAGO spinners were the top-
selling toy in Germany for 2011 and schools in Sweden had to ban
them from the playground — the company still planned for LEGO



NINJAGO to be replaced by a new theme in three years’ time. So it
greenlit the next idea that had been testing well in the funnel, a world
based on anthropomorphic animals inspired by discarded concepts
for animal-based ninja villains. When LEGO NINJAGO flamed out in
a couple years, they would be ready. To protect this future theme, no
LEGO NINJAGO bad guys would be animals, other than snakes for
year two.

Placement
fantasy
low high
conflict [ | conflict
reality

The complexity of colour

In many ways, LEGO Legends of Chima was even more ambitious
than LEGO NINJAGO. The LEGO Group had developed a simple
tool for evaluating possible play themes that graded concepts on two
scales: fantasy versus reality and high- versus low-conflict play. (For
the LEGO Group, healthy conflict is a natural part of children’s play
but never means products that promote or encourage violence.) This
pair of continuums were represented on a simple graph, with level of
conflict on the x-axis and realism on the y-axis, thereby defining four
guadrants that specified the major types of themes that could be
developed. The pairing of high reality/low conflict found its truest
form with LEGO® Friends. High reality/high conflict can be seen
most clearly in offerings like the police subtheme within LEGO City,



where cops chase robbers, only for them to escape from jail and
start the cycle over again. High fantasy/low conflict is well illustrated
by LEGO® Disney Princess. LEGO NINJAGO occupied a spot that
was deemed low reality/medium conflict. Its world and elements
should be somewhat familiar, and the ninja hung out and had other
interests beyond just fighting. LEGO Legends of Chima would be
different, occupying the furthest extreme of the final quadrant: high
fantasy/high conflict.

The types of elements needed by themes are also influenced by
where the theme lies on the grid. Offerings which are utterly realistic
will need eye-catching elements to infuse novelty within otherwise
everyday scenes. LEGO City has introduced pieces that mimic
squirting water from fire engines, launch nets from police helicopters
or allow for creating modular roadways. All involve new components
or, in the case of roadways, new families of elements. The goal is
simple: to bring novelty to a familiar context. Conversely, high
fantasy entails making products that look completely different from
everyday life. This can be accomplished in two ways using parts:
either by generating a range of new components or by effecting
extensive colour changes on large swathes of existing elements.
LEGO Legends of Chima chose the most extreme version of option
two: creating a whole new colour.



New element colours are, in some ways, more complicated than
original elements. The LEGO colour palette has a set total number of
entries that does not change, so the addition of a new colour
requires the deletion of an existing one. This can be a monumental
logistical effort, as the entire company must be canvassed to make
sure no team needs the colour up for deletion. The world of Chima
evolved through the design process to consist of multiple animal
tribes all vying for the mystical CHI, an energy source represented
by a new element that looked like a transparent crystal. Numerous
species of animals were considered for tribes, and the theme would
eventually count gorillas, elephants, wolves and even skunks within
its ranks. At one point, designers contemplated creating extinct
animals, including a tribe of dinosaur minifigures with special
moulded heads. Eventually, however, it was decided that the setting
was fanciful enough and only living animals should be included. To
that end, lions and crocodiles were selected as the initial warring
tribes. Special ‘helmets’ in the form of these animals’ heads were
moulded, but designers wanted more distinction. They wanted a new
colour for the crocodiles.



Legends of Chima included new animal-head-shaped ‘helmets’ that fitted over regular
minifigure heads, as well as the brand-new olive-green colour for the crocodile tribe.



LEGO NINJAGO was successful as
the first mover - a theme designed
internally as if it were a big franchise.
It had an action toy: the spinners. But
timing was also important. It came
out at the right time and there was a
void to be filled: there was a space
for it.

Tommy Andreasen, Senior Manager, Entertainment Development, the
LEGO Group



Lion leader Laval and his team went through a lot of iterations. An early version saw the
tribes more as groups of allies than uniform species. Every iteration, however, included
detailed face prints.

Ultimately, LEGO Legends of Chima secured permission to
introduce olive green, and used it extensively alongside traditional
and dark green to create a distinctive aesthetic for the crocodile
tribe. Their muted, marshy tones stood in stark contrast to the bright
yellows and dark reds of the opposing lion tribe. Together, these
colours helped give the whole theme the fantastical quality that
designers wanted.

Securing permission to introduce a new colour was not the only
parts-related logistical challenge LEGO Legends of Chima faced.
Another challenge was much more technical: printing. Having spent
almost all of its frame allotment on casting a number of existing
elements in olive green, the team’s remaining budget honed in on
the unique animal helmets for its characters.



Graphic designers had dreamed up a range of ultra-detailed
figures with exquisite face printing and colouring. Originally, they
created moulded heads, but eventually those were replaced in
favour of the helmet approach so that they could be swapped around
to different figures more easily. Such an ability was deemed
important so that children could easily play storylines where
someone from one tribe disguised themselves as another while still
retaining their identity. The level of detail on those helmets, however,
needed to remain the same as fully moulded variants and this was
where challenges emerged. Chima heads had more irregular
surfaces that needed printing than any previous elements. A single
component might feature furled brows, double curved surfaces,
bulges, protruding teeth and concave curves — all at once. The
LEGO Group utilises a printing technology where flexible pads pick
up paint and then press onto elements to apply graphics. Each piece
must be held firmly in place in order to resist the force as designs are
stamped onto it. Pads can flex, but that also means they will deform
slightly, which is a challenge for graphic designers, who have to take
into account how much the pad will have deformed at each point
along a graphic’s length and width. LEGO Legends of Chima had all
these challenges at once and required the implementation of new
equipment and techniques in the printing department. These
technologies and the new capabilities they enabled were utilised
throughout the company, which is why minifigure decoration became
even more detailed after Legends of Chima. There was only one
thing missing: an X-factor.



Sometimes new elements have
surfaces that require the manufacture
of a new machine part just to hold the

element firmly enough to allow the
print to be done. That was the case
for LEGO Chima. There are also
challenges with getting the machine
to print everything in the right place
on certain designs. Minifigure heads,
If they are printed, need to be printed
back and front at the same time. It's
why the LEGO torso has a little
colour strip on the stub that sticks
out for the head to attach to. That
little colour field is for the machine to
know which side is front and back
when the arms are coming on.

Tore Magelund Harmark-Alexandgrsen, Senior Designer, the LEGO
Group



The search for a new X-factor element

Spinners for LEGO NINJAGO had been the result of an internal idea,
but the X-factor for LEGO Legends of Chima came about somewhat
by chance through an almost throwaway graphic. Like its
predecessor, an enormous number of concept boards were created
and tested with children throughout the development process. One
batch of them included what was called a ‘small lion motorcycle'.
This particular board was intended more to test environment and
creatures; the few vehicles included were primarily filler, sitting in the
mid background and having little action centred around them.
However, each tester noted that children were drawn to the little
motorcycle, which was so small they could have been forgiven for
not noticing it all. Design notes in the test report contained the
following quote: ‘Not many vehicles in this board! But boys liked the
ones shown — especially the small lion motorcycle, which attracted a
lot of comments and attention.” Developers homed in on that interest
and began to wonder whether this little vehicle could be turned into
something competitive like the spinners in LEGO NINJAGO.

Eventually, that tiny ‘lion motorcycle’ became a key element of
LEGO Chima: Speedorz, small vehicles which could be propelled
using a pull line. Every aspect of them was new, from their coverings
to the gear mechanism that allowed them to speed across floors, to
the large wheel at the front. Designers imagined that all sorts of
competitive play could be facilitated by Speedorz. They made
prototype sets and elements for jousting, stunt ramps, obstacle
courses and more. Eventually, a small selection of these were
released in wave one, with more held in reserve, assuming
Speedorz took off like LEGO NINJAGO spinners had. In the event,
children found them less intuitive to use than their spinning ninja
predecessors and harder to master. That ended up being just the
start of the challenges faced by LEGO Chima at the hands of LEGO
NINJAGO.



The concept board with the little ‘lion motorcycle’, which first
sparked interest in what became the Speedorz in LEGO
Legends of Chima.

LEGO Legends of Chima was all set to replace LEGO NINJAGO,
but the ninja were still riding high. However, the design pipeline had
already stopped creating more LEGO NINJAGO products.
Announcements of both the show and theme’s cancellation were met
with howls of protest from fans. Parents were writing and calling
customer service, sometimes with the sounds of crying children in
the background, pleading with the LEGO Group not to discontinue
their child’s favourite toys in the whole world. Before long,
management made the executive decision that LEGO NINJAGO
would continue alongside LEGO Legends of Chima.



Early design sketches for Speedorz for LEGO Legends of Chima.

CHALLENGE 4

SWAMP JUMP

Build the ramp
To win, go

furthest
over the ramp.

Early ideas for Speedorz sets included various ‘challenges’,
which would feature a buildable set as well as a vehicle.

Can a minifigure fly?

With LEGO NINJAGO being relaunched, designers got to work. The
theme would need a new X-factor. The creative lead who had
initiated the spinning idea, Erik Legernes, had another dream:



making the minifigure fly. By his own admission, it became an
obsession. Multiple attempts had been made to get minifigures
airborne as far back as the 1980s. The designers for LEGO® Town
had attempted it with helicopters and, most recently, LEGO Exo-
Force had experimented with flyers as well. None had succeeded,
with many prototypes meeting untimely ends as piles of pieces on
the ground after test flights had been initiated from the roofs of
buildings in Billund. Making the models stable enough to fly properly
had proved challenging, to say the least.

CHARACTER DESIGN - BB2012 - Snake-Men

TOTAL RESTRICTION ON ELEMENTS
ANCIENT
SERPENTEEN
TRIBES

LEADERS

THE FANGPYRES

KEY WORDS:

VAMPIRES, Bite, Jump Attacks,
Body can flatten and Glide through
the air.

UNDEAD SNAKES?

THE CONSTRICTAURS

KEY WORDS:
THE STRONGEST, Crush, Hold and

never let go, Quickly burow through
the ground and surprise prey.

THE VIPOIDS

KEY WORDS:

SPIT ACIDE that eat armors and
cause Hallucinations (deep fears)
Chameleon-like.

THE HYPNOBRAI

KEY WORDS:

HYPNOTIC EYES, Rattler tails,
Control of the minds.

Successful follow-up themes, such as ninja pitted against snake tribes, contributed to the
ongoing popularity of LEGO NINJAGO. This image shows different design complexities
based on how many new element frames would be allotted.
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The designers in the LEGO NINJAGO team, however, were
determined to succeed. As with the spinners, they developed
countless prototypes. Before long, sculptors determined that the
solution was to place the minifigure at the centre of the flyer, and that
stability was best achieved via three rotors held together by a
perimeter ring. Combined with a slightly modified version of the
Speedorz rip cords from LEGO Legends of Chima, designers finally
succeeded. LEGO NINJAGO flyers, both as stand-alone sets and
incorporated into several larger models, were front and centre in the

theme’s relaunch in 2014.

LEGO Legends of Chima followed the path LEGO NINJAGO had
been expected to take, retiring after a healthy run, which would have
been deemed a smash success had LEGO NINJAGO not shattered
the expectations for what a big-bang theme could do. The funnel had



never stopped churning, however, and in the years prior to LEGO
Chima riding off into the sunset, Front End had been hard at work.
Developers returned to those rich waters of time-tested subject
matters to see if they could give one of them a twist that would
connect with consumers. There was now even a specific name for
product lines based on icons: power themes.

@ Assemble figure in Armor @ Place figure in bottom half of spinner @ Snap top to bottom, suecuring figure
X Waky|
)

L~ Transparent material

This discarded flyer prototype used a central element to lock the figure in place.

Immediately, developers realised they had a new challenge: LEGO
NINJAGO was still going to be around. They needed to create a
theme that was different enough not to steal any glory from the
mighty ninja. The X-factor also needed to be worlds apart from what
had come before. LEGO Chima Speedorz had been too similar to
LEGO NINJAGO spinners: the types of children who liked competing
with spinners were likely to be the same ones who would love
jousting with Speedorz. Whichever icon they used this time would
need a strong X-factor, alongside a different category of play from
that of LEGO NINJAGO.

Lessons learned from LEGO Legends of Chima had also led to
another conclusion: it wasn’t enough just to do colour changes and
novelty figure parts. Coexisting with LEGO NINJAGO meant the new



theme had to be dramatically different visually. LEGO Chima
vehicles, if you stripped away the fresh colours and animal details,
could almost have fitted in to the LEGO NINJAGO world. Greater
differentiation was needed, and the answer was a new category of
parts: structural elements.

To date, families of elements had been the purview of special
platforms, which existed outside of any given theme, similar to those
used for bow slopes or rollercoaster tracks. Once completed,
platforms would immediately be available for any team that wanted
to use them. Shape elements may have been designed primarily
with LEGO Star Wars in mind, but they were not limited to a galaxy
far, far away even in their first year. That made them less expensive
to produce, since other toy themes could quickly use them, but this
also diluted their novelty. Structural elements would be different.

Essentially, these elements were envisioned as theme-specific
platforms that would be developed, at least initially, solely in service
to their product line of origin. Structural elements could then endow a
unique aesthetic or style impossible to achieve via the current parts
catalogue. Every set in LEGO Legends of Chima, barring figures,
could have been built, or nearly built, using parts available the year
before that theme’s launch, albeit in different colours. The goal of
structural elements was to make that impossible. Once completed,
they would be locked in the system, as with licensed themes, for a
period of time in order to preserve their novelty, before eventually
being released for wider use. That new approach was reflected in
the eventual number of new element frames granted to the
successor to LEGO Legends of Chima: an astonishing forty-two!

Pirates, cowboys and more had all gone into the funnel, but there
was too much overlap on those with other properties. Eventually, a
clear winner emerged: knights. Medieval warriors were largely
absent from pop culture at the time and children seemed hungry for
them. The question was, in what form? Front End set out to explore
various executions of the knights’ concept. They developed concepts
for police knights, fire knights, classic knights, Warhammer 40,000-
style knights, and, in a throwback to the first iteration of LEGO
NINJAGO, tech knights.
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In testing, children were shown various approaches to knights, ranging from historical to
futuristic.



Early prototypes for a more Warhammer-style approach to what
would become NEXO KNIGHTS.

Designers on the team favoured an industrial Warhammer 40,000-
style approach. Ninja were light-footed and relied on stealth, while
Warhammer was the complete opposite: it relied on big, heavy
machines that didn’t need to hide because they could take the hits.
Such a distinction would help differentiate the new theme from
LEGO NINJAGO.

The designers developed concept models based on that aesthetic.
Unfortunately, these concepts kept testing poorly with children, who
liked the bulkiness but consistently preferred tech knights. Children
were also responding well to an element that kept showing up in
concept boards: a book of monsters. Eventually prototypes were
created for a simple pair of new elements that mimicked the front
and back covers of a bound volume on which faces could be printed.
This particular piece of literature was alive: open the book to the
correct page and images of monsters would become real, emerging
for battle. Building on that solid concept, more good ideas began to
come. What if the knights countered this magic not through alternate
spells but downloading powers from the cloud? That would bring in
the tech aspect. Children loved it: this was the right X-factor.

The shield piece

Over time, all the various ideas merged. Physical models would
consist of minifigures armed with massive new sword and shield



elements. Each knight would have a different personality, mimicking
the approach that LEGO NINJAGO took to its characters. Shields
were vital, since they would double as mechanisms for downloading
powers from a digital wizard’s server. Figuring out how to depict that
exchange physically became an interesting challenge.

Initially, designers prototyped shields with mesh covers. Inserts
depicting powers could be slid behind the mesh. That approach
proved tricky to manufacture and lacked connectors. However,
making separate parts for the shields and the powers seemed a
sound idea. More brainstorming and ideas for synergies led,
eventually, to the breakthrough moment. Shields and their powers
could be a link between digital and physical play.

The Book of Monsters became the central villain in
NEXO KNIGHTS and crystallised the central play
pattern for the theme.

A smartphone game could be developed that would allow
scanning technology to recognise the images printed on LEGO
shields. Scanning would endow digital players with a shield’s
powers, encouraging collection in both the physical and virtual
spaces. It was a perfect solution, but also put an incredible burden
on shield designers. This single element had to facilitate scanning,
be fun to play with, compatible with other LEGO bricks and have a
distinctive look that would define the theme’s aesthetic, since they
would be its centrepiece. The designers’ first priority was to establish
the shields’ shape: round, square or something else?



One of the early shield concepts for LEGO NEXO KNIGHTS
featured a see-through mesh cover on the shield, behind which
power elements could be slid.

In the midst of this, one of the team members picked up a
prototype 3x2 studless plate which was being circulated for review
as the latest expansion of the tile family of elements. In a moment of
inspiration, he clipped off the last third from both long sides at an
angle, to create a pointed end. This became the element on which
powers would be printed, now known among LEGO designers simply
as ‘the NEXO shield piece’. That description, while a good
shorthand, is technically inaccurate, as the element became the
power piece that was attached to a shield. Nomenclature aside, its
distinctive look set the tone for the theme’s eventual aesthetic: sharp
had joined heavy. It was just in time.

Structural elements needed to be created so that final set designs
could be developed. That distinctive point on the power tile led to
facets with dual slopes being incorporated into nearly all the theme’s
family of pieces. LEGO® NEXO KNIGHTS™, as the theme was now
called, was the first extensive foray into structural elements, which
have since become the norm. Themes are assigned most new
element frames in their first year, but reduced numbers of structural
elements are also allocated to subsequent waves of evergreens,
helping to inject a measure of novelty there as well. Sometimes the
process can prove maddening to other teams hungry for a chance to



incorporate the requisite ‘new shiny thing’ into their own models.
That was the case with the ‘NEXO shield piece’, which ended up
being unlocked earlier than originally intended due to high demand
within the company. Other teams were allowed to use it, on the
condition that they wouldn’t print anything on it for the first year. The
LEGO® Creator Expert team was especially happy, as they were
able to use it for an ornate floor on a massive LEGO Disney Castle
set.

Printed power tiles were
unique to LEGO NEXO
KNIGHTS for a period of
time before this element
became used more widely.

LEGO NEXO KNIGHTS featured new LEGO minifigure
accessories as well as a family of faceted elements.

It's movie time!
LEGO NEXO KNIGHTS ran for two years, while LEGO NINJAGO
still remained a hugely popular theme. One big-bang theme,
however, exceeded even the impact that LEGO NINJAGO had and
catapulted the LEGO brick from beloved toy to cultural icon.

When the LEGO Group was originally approached about doing a
theatrical movie, the idea percolated for several years before the



initiative began to build momentum. It still remained relatively under
the radar in Billund right up through release. Despite being an in-
house movie, the product-development process closely mirrored that
of other licensed themes, with the one major difference being that
model designers worked closely with animators to develop designs
that would work both on-screen and off. Almost all the new elements
created specifically for the film were characters’ accessories, such
as Wyldestyle’s hood, Unikitty’s tail, Lord Business’s overbearing
hat, Metalbeard's namesake metallic facial component and
Vitruvius’s hair. All the villains’ minions were either existing figures
with new prints or entirely brick-built. There was only one major
exception, the Piece of Resistance, which figured prominently in the
movie’s plot.
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Upon release, THE LEGO® MOVIE™ became a massive
blockbuster, spawning a cinematic universe that would eventually
include films for both LEGO® Batman and LEGO NINJAGO. It also
catapulted LEGO bricks to the apex of the cultural zeitgeist, bringing
legions of new fans into the fold. A surprise blockbuster became the
ultimate X-factor.

Big bangs continued after LEGO NEXO KNIGHTS. First came
LEGO® Hidden Side™ in 2019, which pitted a pair of ghost hunters
against a horde of ghouls haunting their town. This was followed in
2020 by LEGO® Monkie Kid™, an expansive theme inspired by
Chinese legends. Both followed the approaches laid down by their
predecessors, incorporating X-factors, structural elements,
multimedia exposure, expansive worlds and strong characters.
LEGO Hidden Side brought augmented reality to LEGO play through
a smartphone app that facilitated digital ghost hunting in the space
around physical sets. LEGO Monkie Kid relied primarily on new
elements and colours to instil a fresh and distinctly Chinese
aesthetic, a novel X-factor in its own right.

Big-bang themes after LEGO NINJAGO have followed the path
originally anticipated for that initial theme: they generate a huge buzz
for two to three years, then are replaced by the next novel offering.
That was always the vision, and it has become a reality. The LEGO
Group took the unexpected mega-success of LEGO NINJAGO and
was able to turn its lessons into a creative process for evaluating and
producing a string of successful themes, and now, years later, a
cornucopia of elements which have helped make all sorts of new
building opportunities possible.



Lord Business’s hat and armour were new
elements created for the character.
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In the LEGO® Creator 3-in-1 team, we
didn’t do decorations on elements
because we wanted the bricks to be
as versatile as possible.

Jamie Berard, Creative Lead, Sgnior Designer, the LEGO Group
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Everything is Awesome

Thanks to wide exposure from the LEGO® Cinematic

Universe and Big Bang themes, the LEGO® brick
became a cultural phenomenon. Fortunately, designers
were ready, having spent the previous decade
experimenting with ever larger and more daring
products.

LEGO® Creator designers
love to ‘celebrate what is
available’ and find unique
uses for elements that
were designed for vastly
different purposes, such as
Unikitty’s tail.



The 1x1 slope, or
cheese slope, is a
favourite element
among both fans
and professional
LEGO designers.

N

The 1x4x3 window frame was one of the first
requested by the LEGO Creator team after
successfully launching the Modular Building
line.



‘Why is this set selling so well?’ asked an executive. His

curiosity was justified. Set 4886 LEGO® Creator

Building Bonanza was nobody’s idea of a
blockbuster, yet the numbers didn't lie. Sales were exceeding
all expectations by a wide margin, requiring more production
runs than anticipated. While a good problem to have,
Building Bonanza was such an outlier that it prompted
something almost unprecedented: a special investigation.

The results turned out to be more important than anyone at the time
could have imagined — and it set in motion a chain of events whose
effects still reverberate. Years later, when the LEGO® brick
skyrocketed to the centre of global consciousness on the heels of
THE LEGO® MOVIE™, unintentional preparations had been made,
in part, thanks to innocuous 4886 Building Bonanza.

That strangely named set hailed from what was, at the time, a very
traditional corner of the LEGO Group toy portfolio. LEGO Creator,
launched in 2001, was the most recent incarnation of what the
company called its free-building line. For as long as there have been
LEGO bricks, these types of products had been sold. Containing
mostly basic elements, they are intended to provide lots of raw
materials for imaginative building with little to no formal instructions.
That idea had been memorialised in the very names of these
themes, which had been both LEGO® Basic and LEGO® FreeStyle.
Creator had been handed that baton at a time when the LEGO
Group was becoming aware of just how little free building children
were doing. Instead, many children were acquiring sets, assembling
them and then leaving them together. Creator sought to promote a
different approach.



LEGO Basic was the LEGO Group free-building product line
from 1985 until LEGO FreeStyle replaced it in 1996. LEGO
Basic was brought back in 1998, but was eventually superseded
in 2001 by LEGO Creator and LEGO Designer.

LEGO FreeStyle sets sought to inspire creativity by showing unique uses for parts.

Building can be daunting, especially for children just starting out
with LEGO toys. What was needed, designers realised, was a way to



encourage rebuilding so that children would get more value from
their sets and would develop confidence as they succeeded multiple
times. Initially, there was a bit of overcompensating when directions
for different models from the same box reached double digits. That
guickly became unsustainable. Over time, it was found that a far
more reasonable three options per set achieved the best results with
customers. LEGO Creator 3-in-1 was born.

From its inception, LEGO Creator utilised only existing elements.
Frames, if any were even granted, would be for a graphic or two and
the occasional colour change. Over time this limitation evolved into a
cornerstone of the theme’s identity. Designers describe it as a fierce
pride over ‘celebrating what is available’. Novelty is instilled not by
new parts, but by using existing elements in fresh and exciting ways,
or through incorporating subject matter not being explored elsewhere
in the product portfolio.

Novel subject matter became a hallmark early on. For example,
LEGO Creator did mechs before LEGO® Exo-Force, brick-built
dragons years ahead of LEGO® NINJAGO® and giant sharks before
LEGO® Aqua Raiders. Many years later, LEGO Creator would
become the home for pirates, castles and other beloved themes
when the wider portfolio could no longer accommodate them, but
that was still a long way off. After initial success with smaller sets,
vehicles began entering the mix. Then, in 2004, came 3-in-1 Building
Bonanza. In this case the name referenced not the act of
construction but the set’s subject matter, which consisted of options
for three structures, each requiring a different level of skill to
assemble. The most advanced was a two-storey house with dormer
windows, a small lawn and a fence. It was an empty shell, with
nothing inside, ergo management’s confusion when it flew off
shelves. What was going on?



At the start of LEGO Creator, there
were a lot of ideas for what it could
be. We know that we wanted to get
creativity back into building because
many people were just getting the
model, playing with it and leaving it
on the shelf. We wanted to encourage
people to rebuild. That was the
reason we started up what became
LEGO Creator 3-in-1. Some of the
first models we made were actually
eighteen or twenty in one! We made
eighteen building instructions for
some of the early cars and dinosaurs.
But people were just choosing one of
them and leaving it built instead of
rebuilding them all, so it ended up
becoming the Creator 3-in-1 concept.

Steen Sig Andersen, Dgsigner, the LEGO Group

Sleuthing with customer service eventually yielded an answer, but
it only deepened the mystery. Children were not buying 4886: adults
were, and not just one copy but multiple ones. By this time, the
LEGO Group had its ambassador programme in place, giving the



company direct lines to the fan community. Utilising that
communication pipeline, they asked a simple question: why are you
buying so many of this one set? The answer proved revelatory. Fans
explained that in their quest for novel and exciting themes, the LEGO
Group had neglected sets based on everyday life. Houses had been
staples of the product line during the 1980s when many of those
now-adults were children and they loved including such vintage
models in their displays. During the 1990s, houses fell out of favour.
Building Bonanza was the first to come along in years, and fans
were snapping it up in the belief that this might be their only chance
for a long while. Management was surprised by every aspect of the
answer and it got them thinking. Trains had proved successful with
this emerging adult market; could it perhaps support other types of
products as well?

Inspired by adult fans

Eventually a small experiment was greenlit, resulting in a brief that
gave wide latitude for exploration: ‘Take existing elements and see if
they can be used to develop a house that LEGO fans would want.’
Two employees were tasked with the assignment — Jamie Berard
and Steen Sig Andersen, who were respectively one of the newest
and one of the most veteran model designers. With the help of



LEGO ambassadors, they further probed the adult market in order to
discover what these fans were up to and what they wanted.

At that time, a major focus of the adult community was something
called the Moon Base Project. It was an open-source venture which
defined a universal set of measurements and rigid coupling
specifications for modules of a Moon base. Anyone could participate
as long as they complied with the established rules that ensured that
any two builds, no matter who their creator was, could join together.
Fans would then gather at conventions and assemble massive
bases. This focus on modularity caught Jamie and Steen’s eye.

Almost immediately the designers realised that incorporating
modularity precluded a neighbourhood full of different houses: it
would not make sense for such structures to join together. However,
an urban setting with closely packed buildings would facilitate such
construction while also technically meeting the desire for houses.
Like the Moon Base Project, they further concluded that for such a
layout to work they would also need rigid rules for how models
coupled together, which could never be altered. Accordingly, they
began their design process by laying down constraints and
measurements as well as brainstorming how they could make their
models novel without any new parts.

One of their primary concerns was ensuring that their eventual
buildings did not resemble doll's houses, which they assumed would
put off many adults. This meant that creating facades that opened to
allow access to interiors was not an option. Likewise, LEGO® City
style buildings with open backs, known internally as Hollywood sets,
were also non-starters: their buildings needed to be fully enclosed.
While a necessity, there was also an inherent advantage in that
approach. Such structures would require a lot of bricks. Only a few
basic pieces came in most sets and while LEGO Creator had more
than most, they were all cast in basic colours. The buildings being
envisioned would be huge, demanding large numbers of the most
rudimentary elements. If they could include those basic bricks in
unique or rarer colours, that would add novelty all by itself.

Eventually Jamie and Steen established an approach with set
widths for sidewalks and the spacing of connectors so that buildings
could scale up to 16x32, 32x32 and even 48x48 baseplates.



Horizontal rules complete, they transitioned to vertical, deciding that,
if at all possible, each building should have a repeatable middle
section so that fans who were inclined to buy multiple copies could,
theoretically, stack floors up to infinity. Specifications were soon
finalised, establishing their modular system’s foundation. Now they
just needed products.

The challenge of windows and doors

The designers pitched three initial models to management based on
a simple argument: testing modularity would require multiple sets.
Their presentation included approaches for all three which would not
only test their new specifications, but probe how adults would react
to different architectural styles: a San Francisco-style grocer, a New
York fire station and a French café, each of which would be a LEGO
Creator 3-in-1 set with two alternative models. Approval was granted
and the French café was chosen to inaugurate this new line.

Set 10182 Café Corner, released in 2007,
became the first modular building in the
LEGO Creator 3-in-1 theme.



Work began on what would become set 10182 Café Corner and
very quickly the lessons started piling up, nearly all of which related
to pieces. Simply put, the parts catalogue was not ready to support
this style of building. Nowhere was this more obvious than windows
and doors. The buildings for LEGO® Town and, later, LEGO City
required little variation in these elements, so the parts catalogue had
a limited selection. Urban buildings, however, rely heavily on
different window and door styles to instil unique architecture and
aesthetics. To complicate matters further, the great parts purge was
in full swing, and many of the few pieces that had been available
were now retired and those that remained were mismatched. A four-
stud-wide by six-brick-tall window frame existed, but there was no
corresponding door element to fit inside it. For doors, only a free-
standing variant that was five bricks tall was available, meaning that
café doors and windows would be mismatched. There was another
challenge with the transparent windowpane component which fitted
in the frame — something which wouldn’t bother children but may
very well annoy adults. It was called the bullet hole.

LEGO elements are made by plastic injection. Moulds with cavities
in the shapes of whichever brick is being produced have molten
plastic injected into them at high pressure. While small, that point of
injection inevitably leaves a small mark behind, usually in the form of
a little nub or circle. Part of the process of designing new moulds is
to think through where these nubs will appear and hiding them as
much as possible. In the case of the large windowpanes, their
injection points had been placed right in the centre, about two-thirds
of the way up, leaving behind a large, circular blemish, later
christened the bullet hole by model makers. There was nothing to be
done in the moment, but Jamie made a mental note of the problem
and, as luck would have it, several years later was in a position to do
something about it.



A mould from the 1950s clearly shows the channels that feed plastic into the cavities.
Today, the process is done very differently via an automatic process in the machine.

The LEGO Group injection moulds are made of top-quality steel,
but they do not last forever. As an element’s moulds near the end of
their useful lives, an internal operation called the reordering process
kicks into gear. First, an evaluation is done as to whether this
particular piece still needs to be produced. If not, it gets retired and
no new moulds are ordered. However, if a component is to stay in
production, it goes through an evaluation to see if changes should be
made to improve the part that would require modifying its mould.
Input comes from across the company and changes may be
suggested for a host of reasons, ranging from part usability to more
efficient manufacturing. While often subtle, these minor alterations
are sometimes significant enough to be noticeable, as was the case
with jumper plates.
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A special division in the LEGO Group factory in Billund,
Denmark, regularly maintains moulds.

Jumper plates had been around since the 1970s and were
designed from inception to fulfill a very specific purpose. They were
a 1x2 plate with a single stud in the centre that allowed for moving
construction over half a module instead of a full module. Underneath,
they were just like any other 1x2 plate with a centre rod for creating
clutch power — and that was the problem. For years, model
designers were frustrated by that rod, as it precluded having another
brick’s stud attach directly to a jumper plate’s centre from beneath. If
that type of connection were possible, it would open up many new



building opportunities. While making such a change may seem
straightforward, it wasn’t — and evaluating all the pros and cons in a
situation like this is part of the rationale for having a thorough re-
ordering process.

In the case of jumper plates, nothing was cut and dried. LEGO
elements are primarily intended for children and a key part of their
design is not only ensuring that children can use them correctly but
also to make sure, as much as possible, that they can’'t use them
incorrectly either. More often than not, if there are two ways a brick
could be designed, simplicity wins out, even if that means less
versatility. It is better for an element to work only one way so that
children can’t go wrong, fail in building and get frustrated. This
argument prevailed with the jumper plate over multiple reorderings,
as different designers argued for eliminating the rod — each time their
request was denied. Ultimately, it was the LEGO Creator team that
finally prevailed, convincing everyone that, with the advanced
building techniques they were employing on ever-more complicated
models, greater functionality was needed. Jamie Berard became an
element ambassador and led that charge. He also reduced the bullet
hole in the large windowpane and moved it to a corner so it would be
less obvious.

A new family of parts

Unfortunately, none of those changes had happened yet during Café
Corner’s development, so designers had to get creative. Bullet holes
were hidden as much as possible under protruding eaves. Doors
were mismatched in size to windows, but those same eaves helped
mask that discrepancy. Nevertheless, these tricks only worked on
the bottom floor; moving upwards, finding the right windows became
more challenging. Only two frame sizes were available: a curved 1x2
variant that was three bricks tall, which hailed from LEGO® Pirates
and LEGO® Castle, and a 2x4 version, also three bricks tall, which
had mostly been included in offerings from LEGO Basic and LEGO
FreeStyle. Lattices were available for each option, but no
windowpane components. When a rectangular 1x2 window three
bricks tall became necessary, pairs of panel pieces had to stand in,



with nothing between them but empty space. With so many gaping
openings, Café Corner’s upper floors would be very expensive to
keep heated during the winter months!

This older-style door was
the only kind available for
Café Corner. Every future
Modular Building would
use newer variants
developed in the years
after Cafe Corner.

Café Corner
made use of a
window that was
originally from
LEGO Castle and
LEGO Pirates.
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Even as that first set was being developed, LEGO Creator team
members began working on a solution to the challenges being
encountered. Right then and there they sketched out a whole family
of windows and doors, with windowpanes to match: 1x2, 1x3, 1x4,
with variants two studs high, three studs high, six studs high and so
on. Being in the LEGO Creator theme, they knew that a windfall of
new element frames allowing for a large number of parts was not on
the cards. Instead, they campaigned for a doors-and-windows
platform and obtained approval. A schedule for release, with new
entries from their wish list ranked by priority, was developed as part
of that process, with a 1x4 door six bricks tall at the top. Over the
next decade most of their platform would become reality.

Despite having so many parts limitations, Café Corner had one
distinct advantage: the element of surprise. Simply put, nothing even
remotely like it had ever been produced throughout the LEGO Group
entire history and the LEGO Creator team was outdoing itself in
terms of celebrating what was available. Clever usage of existing
pieces abounded. Skis, originally produced a decade earlier for a
subtheme of LEGO® Space called Ice Planet, were strung together
across a flexible tube to create an ornate decoration above the



café’s door. Wheel mudguards for cars became arches over upper
windows. Fortuitous timing also played a role. LEGO® Belville was
being retired, which meant its catalogue of unique parts, which had
previously been locked for use anywhere else, became available.
Looking to add novelty, designers selected an ornate lamppost for
inclusion in Café Corner. Although it had been intended as a one-off,
managers in the warehouse said they would hold off on destroying
the mould until after Café Corner was retired. When that piece
proved popular with fans, it was included in subsequent Modular
Buildings, becoming a staple of the line. Eventually, the lamppost
mould ended up having to be renewed, which left the warehouse
managers good-naturedly shaking their heads in bemusement. They
wouldn’t be getting that space freed up on the shelves after all.



Having succeeded in overcoming parts limitations and creating a
drop-dead-gorgeous set, designers turned to the final aspect of Café
Corner’s development: its alternate models. In keeping with the
agreed approach, two additional options were made, which could be
constructed from the included parts. This was, after all, a Creator 3-
in-1. However, that process exposed several flaws in applying such
an approach to products of this scale. Inordinate amounts of time
were required both to figure out the builds and develop useable
instructions. This represented a huge resource drain for what
everyone realised was minimal gain: few, if any, consumers were
going to take apart and rebuild a set made of more than 2,000



pieces. In this one instance, though, the additional effort did not go to
waste. As the inaugural entry in what was supposed to be a modular
building system, there was no easy way to illustrate for consumers
what that vision could look like. Ultimately, the back of Café Corner’s
box presented an alternate model, along with multiple copies of the
base set stacked and joined together in different configurations, in
order to showcase what was possible. Any doubts that the Creator
team was on to something were put to rest when reports began
coming in from the company’s shop-at-home arm: high volumes of
customers were ordering six copies of the set, exactly the number
needed to recreate the biggest combination shown on the back of
the Café Corner box.

The back of the box for Café Corner showed an alternative model as well as builds requiring
multiple copies of the main model. It also highlighted some of the unique building
techniques.



The LEGO Creator team did not rest on its laurels. Its designers
had been authorised to create three buildings and there was no time
to waste. Many of the large products which hit shelves during the
early 2000s began as passion projects, initiated by designers in their
own time. As the LEGO Group around it transitioned to the formal
funnel system, the LEGO Creator team remained beholden to the old
ways where products began life not as briefs, but as an idea a
designer loved and wanted to share with others. Café Corner was
the first of these passion projects to be officially commissioned
ahead of time rather than being greenlit for production only after a
designer had built it and brought their finished product for
consideration.

Thus began a several-years-long stretch of time that everyone
involved looks back on fondly. LEGO Creator and its line of adult-
focused products, eventually dubbed Creator Expert, flew mostly
under the radar. The company as a whole still saw them largely as a
cauldron for experimentation. Accordingly, designers were given
wide latitude to try unusual things to see if they worked and were
allowed to work on off-hours passion projects which could, of course,
be whatever a designer wanted. Even so, risk was managed by
keeping a tight lid on the number of sets targeted specifically at
adults that could be produced each year. Initially that number was
four across the whole company, inclusive of LEGO® Star Wars™,
which almost always took a pair of them, leaving the remaining two
for Creator Expert. For 2008, one of those would be the next
Modular Building, as they had now been named: the San Francisco
grocer.

Set 10185 Green Grocer got to benefit from the new doors-and-
windows platform prompted by Café Corner. There were still
challenges, but nobody in the LEGO Creator team could deny that
their cries had been heard. Two new doors were now available, each
sized to fit in the large window frame. Joining them were the first two
alternative window sizes they had requested: 1x2 at two bricks tall,
and 1x4 at three bricks tall with transparent panes to fill them. In
short, there were a total of six new parts from the platform, an
unprecedented, immediate windfall; filling out the rest of the platform
would take years. Investment in these parts had been warranted



because multiple other project teams had expressed enthusiastic
interest, and all six components quickly saw wide use. Not only did
designers use them on the Green Grocer’s exterior, they also
incorporated them inside. Café Corner had not included an interior,
in keeping with the LEGO Creator houses that had inspired it, which
had all been empty. Having since determined that Modular Buildings
would not be under 3-in-1's banner, model makers had decided to
create full interiors going forward.

Being a grocer, cold storage was needed, which provided more
opportunities for utilising the new, clear doors for refrigerators.
Despite their windfall, not every window needed was available.
Flanking the Green Grocer’s right side was a gorgeous two-floor bow
window projection, which featured multiple copies of the new 1x4
windows at three bricks tall stacked up the protrusion’s centre.
Flanking them were spaces not quite large enough to accommodate
1x4 windows; however, 1x2 windows three bricks in height had not
made the initial cut and wouldn’t be available until the following year.
Designers found a clever workaround: train windows, which were the
right size, were flipped around backwards and used instead. Missing
windows aside, there was no doubt that LEGO Creator Expert adult-
orientated offerings were gaining clout, as evidenced by the theme
having also received a couple of frames for colour changes — and
the team knew exactly how to use them.

Grey cheese

‘Cheese slopes’, as 1x1 slopes are affectionately known both inside
the LEGO Group and among fans, are universally regarded as one
of the most useful parts ever created. By the time Green Grocer was
under development, they were already circulating widely, but
astonishingly not in light grey, one of the most basic colours. Fans
were clamouring for them in that hue, and the Creator Expert team,
who worked diligently to keep tabs on the community’s pulse, were
aware of that desire. Alongside forty cheese slopes in light grey,
further novelty was added to the set by using the ultra-rare sand
green colour as the namesake green in Green Grocer. To date it had
only been available through a couple of offerings, most notably an



Ultimate Collector Set of Yoda for LEGO Star Wars and a scale
model of the Statue of Liberty. Bricks from those production runs
were still available, meaning only a couple of fringe parts, like the
special grooved elements for wall decorations, needed colour-
change frames. Between rare colours and much-loved bricks in a
useful new hue, Green Grocer would make adult fans happy based
on components alone: but the model was also gorgeous and it
proved a massive hit with its audience. Modular Buildings, along with
another surprise product, began to put Creator Expert on the map.

10179 Ultimate Collector Series (UCS) Millennium Falcon was
designed as a passion project free from any price-point requirements
or parts limitations. Its designer had achieved the previously
unthinkable: a proper minifigure-scale version of Han Solo’s iconic
ship. Incredibly, this feat had been achieved using entirely existing
parts; no new element frames would be needed to make it an official
set. However, that didn’'t mean there were not major hurdles.
Producing the model would require nailing down the logistics of
sorting and packing an unprecedented number of bricks, and call for
a fairly large leap of faith: would people actually buy a toy that was



this big and expensive? In the end, 10179 practically flew off shelves
and the LEGO Creator Expert team realised that they were in a
whole new world.

The LEGO Creator Expert team was able to increase the number
of adult-orientated sets they made. Other teams began coming to its
designers asking for help with upper-end offerings across the
product portfolio. This was extremely exciting for the team, not least
because it meant more chances to raid their drawers for previously
shelved ideas.

During the 2000s, some designers had a ritual of making
pilgrimages to the new-element wall. This is the place where
prototype or freshly minted parts are displayed to let designers know
they are available or to comment if development remains ongoing.
Every piece has an intended use, of course, but one of the keys for
the designers of LEGO Creator Expert and others who were
experimenting with big builds was to not see purpose but instead see
shapes. Pieces which caught an eye would be gathered, usually
multiple copies of them, and brought back to desks. Designers might
stack, place or position two at an angle to each other, looking for
unique interactions, relationships and shapes. This was how Unikitty
tails ended up being used as an architectural element in the roof of
Modular Building 10246 Detective’s Office. Lined up together they
yielded a very distinctive and pleasing look. Often these unique uses
of parts are figured out ahead of time in isolation and then



incorporated into models when opportunities present themselves. To
this day, the team responsible for Modular Buildings had remained
small and close-knit. They alone come up with subject matter for
each year’s structures, and sometimes ideas sparked by pilgrimages
to the new-element wall will lead to whole buildings, or at least parts
of their architecture.

Unikitty tails are used as buttresses
in the roof of 10246 LEGO Creator

Expert Detective’s Office, released

in 2015.






The first UCS Millennium Falcon was
a real conversation piece within the
LEGO Group. We asked whether
people would really want a model that
big, complicated and expensive. It
took a leap of faith on the part of
[LEGO Star Wars design manager]
Jens Kronvold Frederiksen and his
team. But it really opened doors.
When the model just flew off the
shelves, we said, OK there is a
market for this. It was almost our first
Insight into the passion side of LEGO
toys. If people care about it enough,
they can justify it in their life. A
casual person might say, ‘Il would
never spend hundreds of pounds on
a toy.’ For other people, it’s not
hundreds of pounds for a toy, it’s
money well spent on reliving a
memory or nostalgia moment. That
set really opened our eyes.



Jamie Berard, Creative Lead, Sgnior Designer, the LEGO Group



A bigger wheel

After UCS Millennium Falcon exceeded all expectations, the LEGO
Creator Expert team began getting more opportunities; in particular,
one that had been bubbling just beneath the surface for a while. The
LEGO Creator 3-in-1 team had made Ferris Wheel, set 4957,
released in 2007. It was not intended for minifigures and was
relatively basic in many respects, built from a combination of System
bricks and LEGO® Technic elements. Put simply, this was a Ferris
wheel for children. However, some people within the LEGO Group
had become aware that such fairground-related subject matter was
popular at fan conventions and they wondered if there would be a
market for official offerings. When the UCS Falcon blew the roof off,
plans to explore fairground sets were accelerated. The LEGO Group
was also introducing the new catalogue of Power Functions parts as
the 9V system was phased out, so the timing was perfect; it was
another opportunity to showcase this new system with an older
audience.



The LEGO Creator theme'’s first Ferris Wheel set, released
in 2007, led managers to wonder if adults would buy a more
detailed model.



The overall weight of 10196 Grand Carousel was reduced by the use of lightweight fabric
roof elements — they also added to the set’s aesthetic appeal.

The LEGO Creator Expert team was given permission to aim high
with their inaugural fairground model. Should it prove a success,
there was a possibility that fairground-themed models could become
a new line, similar to Modular Buildings. Carousels were chosen as
the subject matter, both due to their iconic nature and their unique
movements, which would highlight the capabilities of the new Power
Functions. Pretty soon, however, a challenge was encountered:
weight.

In order to make a circular shape for the carousel’s base with the
parts available at that time, its diameter had grown beyond the
bounds of a 32x32 plate. This had already necessitated a first, the
inclusion of a 48x48 baseplate in a set. The LEGO Group extra-large
baseplate had debuted in 1980 but had only ever been sold as a
stand-alone item. It provided a large surface on which children could



free-build, with the only expectation being a brief stint as the backing
for a short-lived early 2000s mosaic theme. What became 10196
Grand Carousel would notch two milestones for this enormous
element. Grand Carousel was its first use as the base for a structure
in an official set and the sole time it was ever cast in green, having
only ever been manufactured in grey before. That jaw-dropping size
was great from a visual perspective, but it made the whole apparatus
very heavy. Even with the new Power Functions, a brick-built roof
would increase the weight beyond the capabilities of the motors.
That problem was solved through specially designed fabric
elements, called foils internally, which not only provided an elegant,
lightweight, circular shape for the roof, but also more closely
matched real-world carousels.

Upon its release in 2009, 10196 Grand Carousel was a
masterpiece in every respect: size, functionality, beauty — this set
had it all. Unfortunately, it also had an Achilles heel: that big 48x48
green baseplate. Having been sold exclusively in isolation for its
entire existence, model makers were unfamiliar with some of the
challenges such a large, sprawling sheet of plastic brought with it
when released out into the world with a giant set built on top. The
LEGO Group line of baseplates, which have come in numerous sizes
through the years, are only a single section thick, half of a standard
plate. This was done for purely economic reasons: areas that are
32x32 and 48x48 studs-square require a lot of plastic, so casting
baseplates at minimal thickness kept them affordable. It also meant
they were flexible, which became a noticeable issue for consumers
when they tried to move the enormous carousel. Although the set
was prematurely cancelled as a result, sales were strong enough
before that to convince management that fairground sets had
potential. This eventually led to more amazing products, including a
second carousel built on more rigid plates two sections thick, a
Fairground Mixer ride, and more.



Set 10244 Fairground Mixer, released in 2014, followed the Grand Carousel in the
fairground theme.






Steen Sig Andersen was just brilliant
In coming up with this gorgeous
Grand Carousel for the first
fairground set. But unfortunately, it
had a very limited run because the
only baseplate big enough at the time
was 48x%48 and it ended up being so
flexible that there were challenges
with people moving it. When they
would go to pick it up, it would
separate too easily. We actually had
to prematurely stop the Grand
Carousel just because some people
were disappointed with how hard it
was to move. It did really well, people
were excited by it, but we had to exit
it early. At least it showed the
potential here. | then made a concept
for the Fairground Mixer, which
actually didn’t go forward because of
uncertainty about what it was. It’s a
truck, but it’s also a ride. How does



this work? Is it for adults or children?
There’s a lot of play there, but it's
also complicated to build. It ended up
getting parked. But when | came to
lead the team, we made the
Fairground Mixer, which did well
enough that we could then do the
Ferris Wheel, then the second
Carousel and eventually my holy
grail, the Roller Coaster.

Jamie Berard, Creative Lead, Sgnior Designer, the LEGO Group

Brick-built Christmas sets like these jolly Santas had been
mainstays of the product line for years.

Seasonal success

The fairground theme’s inaugural Grand Carousel was not the only
experimental model being developed in the late 2000s. Concurrently,
management came to Creator Expert with another brief that they
assured team members would not count towards one of their
precious adult-oriented slots. It would, in their words, be a ‘freebie’.



As with many such briefs, it was more of an idea than a directive:
‘Can you make a holiday [seasonal] item that creates a tradition that
people will come back to?’

The LEGO Group had been making winter-themed sets for years.
Printed 1x2 bricks with angels’ faces, mouths open in song, had
been part of brick-built sets depicting carolling cherubim, on and off
since the 1980s, alongside similarly blocky renditions of Santa and
snowmen. All were stocking-filling size and never played a significant
role in the overall assortment. Now, however, management was
wondering if there was an opportunity to do more with the subject
matter and wanted LEGO Creator Expert to take the lead. Team
members got to work. The original idea for what became Modular
Buildings had not been forgotten. Soon, a concept began to form.
The desire for brick-built houses and depictions of everyday life
would be merged with the cute and cosy aesthetic of whimsical
porcelain winter villages that many families collected. If they proved
popular, a new product could be released each year, creating a
holiday tradition — and fulfilling the product brief.

Whether because it was a LEGO Creator set, an experiment, or
both, no new parts frames were allocated to the project. The novelty
of a seasonal offering would have to be enough. Designers
intentionally distinguished this new line from Modular Buildings by
foregoing a rigid system of connectors. These sets should be more
free-form so they could be easily arranged in different configurations
around a Christmas tree or fireplace, where families often displayed
their porcelain villages. Inaugural subject matter was obvious: a toy
shop. It was festive but could also easily fit into a LEGO City layout if
this new line was not successful.

Ironically, the LEGO Creator Expert team'’s recent victory with new
doors and windows presented a challenge for which the older pieces
would have been perfect. Versions of those elements used
throughout the 1980s and 1990s were five bricks tall. In an effort to
help build up the facades of Modular Buildings, as well as other
LEGO structures, all the new versions were six bricks high. Extra
size was great for a storefront at the base of a three-storey building,
but on a little winter village structure they were too dominant. Large
sheets of glass didn’t enhance the cute and cosy aesthetic.



Designers got clever both with their initial set, 10199 Winter Village
Toy Shop, and many other subsequent entries. Overhanging eaves,
sometimes laden with snow, as well as exterior log pillars and other
architectural features, were utilised to cover up around a third of the

new window elements. The Creator Expert team also raided one of
its favourite sources, LEGO Belville.

The front view of 10199 Winter Village Toy
Shop clearly shows all the various ways that
designers partially covered the set’s windows
to make them look less prominent.



The large LEGO Belville star is placed on top
of the brick-built Christmas tree in the Winter
Village Toy Shop set.

The Toy Shop’s small upper floor contained a workshop with two
of the new window variants stacked on top of each other. With the
large plate windows on the lower level mostly covered, these upper
ones now stood out as too big. An element which was originally used
as a large fireplace front on LEGO Belville sets was repurposed as a
decorative arch, which partially covered the windows. In the bowels
of the parts catalogue for LEGO Belville, designers also stumbled
upon a part that had been created for that theme’s early 2000s
fantasy subtheme. Originally used as crystals to top the spires of a
palace, they were the spitting image of snowflakes. One of these
was recoloured in transparent yellow and placed atop a large
Christmas tree in the square beside the Toy Shop. It proved to be
fortuitous that this part's mould was saved from destruction as many
of the sets based on the film Frozen have made use of it.

Winter Village Toy Shop was a hit and launched a seasonal festive
theme with a new entry for the village every year. Before long, all of
this success with adult-orientated products forced a logistical
reckoning within the company.



Logistical challenges

With all of these experiments, the LEGO Group had been probing to
find the upper limit of the adult fan market. How big was too big for a
set and how many products were too many? During the early years,
the LEGO Creator team had needed to be very selective, since
production slots for large, adult-oriented sets were limited. Now the
team began finding itself in the great but nevertheless challenging
position that every time they experimented, people clamoured for
more of what was meant to be a one-off. Trains, landmark buildings,
vehicles, fairground rides: there simply wasn’t capacity in the
factories to churn out regular entries in each of these categories,
especially considering how many parts each set contained.
Economics of production are extremely challenging for LEGO
products. Most toy-industry wares go through a two-part process
within factories: manufacture and assembly. In the first, their various
components are created before being put together during the
second. As construction toys, LEGO bricks are, of course,
manufactured, but then those parts must be sorted, counted and
bagged for consumers to build. That whole process — ensuring no
parts are missed throughout — is a logistical challenge of such
magnitude that it is hard to comprehend, and it only gets more
complex when a product’s piece count grows larger.






In the LEGO Creator 3-in-1 team, we
didn’t do decorations on elements
because we wanted the bricks to be
as versatile as possible. You should
be able to rebuild the pieces into
anything. And that’s stuck with me
for quite a few years. When we were
doing the first Winter Village set, we
didn’t even decorate the male
caroler’s torso — we used a pilot’s
torso. We only decorated the faces
because we needed to show singing
— which was a big discussion! So the
hanging shop sign has nothing on it,
you have a pilot as a caroller — we
were just really clever using what we
had. When we relaunched the Toy
Shop several years later, we added
the decorations. But the first time, the
ongoing joke was that a showstorm
had blown snow all over everything,
so you couldn’t see the decorations!



Jamie Berard, Creative Lead, Sgnior Designer, the LEGO Group



Set 10256 Taj Mahal, released in 2017, was a designer’s passion project that started a
LEGO Creator Expert subtheme of landmark buildings.

Each bag of elements within a LEGO set must run down what is
called a packing line. Along the way, sorting machines drop bricks
into bags as they pass underneath. Larger sets require more
machines and the logistics of sorting and bagging represent one of
the most complicated aspects of bringing products to market. Each
LEGO product is quantified for various factors, including moulding
capacity, sorting and bagging, expected demand and more. Another
factor is market tolerances: even if dragons are top-sellers, there is
still a limit on the number consumers can reasonably be expected to



want in a region? Furthermore, overall sales are helped when
product portfolios include lots of different toys on shelves, so there
are places for niche products if they are tied with certain licences or
can be expected to generate outsized positive buzz. This latter trait
would become especially important as social media took off — and
would become the hallmark of another experiment, which got its start
just as adult-oriented sets from LEGO Creator Expert were picking
up steam.

Shown here in the late 2000s, the final step of a packing line involves filled bags of
elements being dropped into boxes.
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The LEGO Group factories house many production and packing lines like this one,
photographed in the late 2000s.



Modular Buildings like 10224 Great Hall might require hundreds of packing machines.



New dreams

New Business Group was an internal team whose task was pretty
well described by its name. Its task was to look for new opportunities
and potential revenue streams for the company. During a
brainstorming session, one of the team’s members brought up a
website he had recently become aware of, called CUUSOO. Based
in Japan, its name was derived from a word in that country’s
language, kuusou, which translates as ‘to imagine and wonder about
something unlikely to happen or exist’. What this website did was
allow people to, in a nutshell, make wishes. Ideas for anything could
be uploaded and then users reacted by ‘wishing’ a company to turn
those concepts into reality. What was intriguing to New Business
Group was that several LEGO models had already been uploaded.
One of those was a small submersible built by Japanese fans.
Secretly, an internal initiative was launched.

New Business Group prepared a proposal for CUUSOO about a
potential partnership. The group’s concept was a system where, if
enough users voted for an idea, the LEGO Group would turn it into
reality. However, before any overtures were made, the company
needed certainty that this submersible model could successfully be
delivered if enough people backed it. A senior model designer was
tasked with studying pictures posted on CUUSOO and seeing if he
could recreate the sub, following all internal rules and guidelines.
Just because this would be a special product did not exempt it from
the LEGO Group high-quality standards. His prototype passed
muster and contact was made.



The first LEGO® CUUSOO set was 21100
Shinkai 6500 Submarine, released in 2010.
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The second LEGO CUUSOO set was 21101 Hayabusa, released in 2012.



CUUSOOQO leapt at the opportunity to partner with the LEGO Group,
and Japanese fans enthusiastically backed the submersible model
when that opportunity presented itself. 21100 Shinkai 6500
Submarine was released in Japan only during 2010. It contained no
special parts but was enough of a hit in that regional market to justify
a second effort, which resulted in 21101 Hayabusa, which depicted a
Japanese robotic spacecraft that collected samples from an asteroid.
This set included a minifigure of Hayabusa's real-life project
manager Junichiro Kawaguchi. While the character was exclusive to
the set, all of his components were from other models, including a
bespectacled face graphic from Alien Conquest which, humorously,
had a second print of the character screaming in terror on its back,
hidden behind a grey hair element.

After Hayabusa also succeeded, the programme was expanded
beyond Japan. Eventually, in 2014, the LEGO Group ceased
partnering with CUUSOO and launched its own platform called
LEGO® IDEAS. On the site fans could submit their own model ideas
and, if 10,000 other users voted for it, their creation would be
evaluated for possible production. Evaluation looks similar in many
ways to the initial effort with the submersible. Proposals which reach
10,000 votes are first evaluated internally by legal and design leads
to see if they conflict with any external IPs or projects already under
development. If that test is passed, a prototype model or two is built
for verification that an idea can successfully be turned into a viable
product. After those two tests are passed, a formal evaluation of a
potential product’s viability begins.

Initially, LEGO IDEAS products were made with existing elements
only, but this changed as the programme grew and began to include
one-off licensed products. First, it was special minifigure prints for
characters from Back to the Future and Ghostbusters. Additionally,
special elements were made for iconic props such as Doctor Who's
famous Sonic Screwdriver. Despite those exceptions, unique prints
on figures and elements are usually all it takes to bring an IDEAS set
to life.



IDEAS set 21110 Research Institute generated an outsized media response when it was
released in 2014. After selling out almost immediately, additional copies had to be
produced.

Movie-accurate
accessories, often using
special prints on existing
parts, are created for
licensed characters, such
as the Ghostbusters team.

LEGO IDEAS sets often generate an outsized buzz. Many
successful submissions tap into other interest groups for whom that
first set may serve as a gateway into becoming proper LEGO fans as



well. All four members of the Beatles have become minifigures,
along with famous female NASA scientists, the Flintstones, the cast
of The Big Bang Theory, characters from Sesame Street and all six
main characters from Friends, among others. Expansive reach
outside of traditional LEGO markets has been one of the greatest
strengths of LEGO IDEAS, along with supplying fans with sets,
characters and parts that would have remained dreams otherwise.

Between LEGO IDEAS, Winter Village, Creator Expert’'s
expanding portfolio, and products targeted at older fans appearing in
multiple other themes, the LEGO Group had built an incredible
repertoire of desirable sets and successful lines by the mid 2010s
when THE LEGO MOVIE hit. This proved extremely fortuitous. As
untold numbers of parents were reminded of just how awesome
LEGO toys are and how much they had enjoyed them as children, it
encouraged them to see what the brand had to offer. While many
came to buy sets for their own children, a good number were also
captivated by products which appealed directly to them. By 2014,
when the film was released, LEGO IDEAS and LEGO Star Wars
especially were tapping heavily into nostalgia and had been for
years. Not only was there a host of great offerings immediately
available, but the aftermarket was also full of recently retired models
for new fans to collect retroactively. Had the LEGO Group not
invested in pursuing the adult fan market when they did and
therefore not had the processes in place to manufacture big models,
the company would have missed this once-in-a-generation
opportunity to capture new fans. Thanks to the relentless push of
LEGO Creator Expert and its passionate designers a decade earlier,
the company was ready, and everything truly was awesome.



have been granted remarkable access to the inner

workings of the LEGO Group for this book. Over six

months of interviews with more than sixty past and present
employees who generously took time to speak with me, | was
privileged to get many insights into how the LEGO Group
brings products to life. While | went into this process well
aware that there would be plenty of exciting revelations,
nothing prepared me for just how much | didn’t know, despite
having built with bricks for over thirty-five years and followed
the company closely for nearly a decade. It was a privilege
and an honour to be allowed a peek behind Billund’s curtain.

Since beginning this process, | have been asked many times which
revelation was the most surprising, or how writing this book changed
my experience of the LEGO® hobby. Over time, my answers
expanded and grew as | spoke with more company insiders and
learned more stories. Upon reaching the end, | found that
responding to such enquiries could be distilled down to three
observations.

First and foremost, learning so much about the LEGO Group
product-development methodology has enriched the experience of
building and collecting immensely for me. Now, when assembling
sets, | notice parts which must have come from platforms; marvel at
how many sorting machines it must have taken to pack all those
bags; look for ejector-pin marks or injection points; wonder at how
complicated that dual-coloured alien head must have been to mould,
count new elements to posit how many frames a theme had that



year; appreciate subtle angle changes within building instruction
manuals, which make them easier to comprehend; ponder which
other options for sets didn't make it onto shelves; imagine which
ideas might be working their way through the development funnel,
and so much more. Being able to see that additional layer on top of
the already enjoyable building experience has been an unexpected
delight.

Second, the process by which sets reach shelves is more rigorous
and comprehensive than | had ever imagined. | have now been
exposed to the sheer volume of ideas that are processed on a
regular basis and have seen how the few that rise to the top and
make it to shelves have been extensively tested to a degree | could
not have imagined. Nothing the LEGO Group does or produces
happens by accident; everything is vetted, tested, refined and
thought through. Popular culture is an unruly, ever-changing beast
with many flash-in-the-pan trends, but the LEGO Group never loses
sight of its commitment to quality and sustainable production. |
deeply admire that focus on delivering the best play experience and
am certain it is part of why | have loved this brand for nearly four
decades.

Finally, there is the matter of ethics. In addition to talking with
LEGO employees, | also interviewed a variety of personnel from
companies that are licensees of the LEGO Group. Space constraints
did not allow me to tell these stories but, without exception, every
single one of them described the rigorous process for acquiring a
licence from the LEGO Group to produce, for example, minifigure
plushies or Emmet costumes. Up and down the product chain,
anybody who makes anything that goes into a product with the
LEGO logo on it must prove, beyond a shadow of a doubt, that their
supply chain is ethical. From the stuffing going into a LEGO®
NINJAGO® pillow to the paper used for the price tag on a wooden
minifigure, every aspect is held to the highest standards. The LEGO
Group does not brag about this practice, but | would like to laud the
company here for it. | can honestly say | am even more delighted to
be a fan after having written this book than | was before.

Too many people contributed to The Secret Life of LEGO Bricks
for me to properly thank them all here. | will be forever grateful to the



numerous designers, marketers, external partners, mould engineers,
coaches and others who took time out of their busy schedules to
speak with me for this book. There are, however, three folks in
particular to whom |, and anyone who enjoyed The Secret Life of
LEGO Bricks, owe a great debt. Simon Beecroft from AMEET was
my constant companion through the process of writing, and
especially editing, this book. He provided invaluable insight,
guidance and encouragement through what turned out to be a much
bigger process than either of us initially imagined. Randi K.
Sgrensen, Senior Editor at LEGO Publishing, shepherded the
manuscript through the extensive vetting process at the LEGO
Group, on top of setting up every single one of the more than sixty
interviews. She contacted people, followed up with questions and
served as the bridge between me and the LEGO Group. Without her
passion for this project, The Secret Life of LEGO Bricks would never
have happened. Last, but emphatically not least, is my friend Signe
Wiese, one of the LEGO Group Corporate Historians. Despite her
already full schedule, Signe spent countless hours researching facts
for me, helping me navigate the digital archive and approving literally
thousands of requests for images and information. Her and the other
Corporate Historians’ unsurpassed knowledge of the LEGO Group
and its history were an asset, without which The Secret Life of LEGO
Bricks would not have been possible. To all of these folks, as well as
many others at the LEGO Group, Unbound and AMEET, | am forever
grateful.

The LEGO Group has an incredible story thus far and | can’t wait
to read the sequel to this title thirty years from now, to learn about
the amazing innovations that will happen between now and then.
Thanks for reading, and play well!



Each chapter is themed with a specific, relevant LEGO® colour:

Chapter 1: Seeing_the System
Bright red, used for the very first LEGO® bricks, is still widely used
today.

Chapter 2: Rolling_Along
Earth green is a keynote colour in the popular trains set 10194
Emerald Night.

Chapter 3: Populating the LEGO® World
Bright yellow is, of course, the colour of the minifigure face.

Chapter 4: Past, Present and Future

A variety of grey hues has helped define the LEGO® Castle play
theme.

Chapter 5: Monorails and Rollercoasters
Blue is a hallmark of the classic era of LEGO® Space.

Chapter 6: Everyday Life
Bright blue is the signature colour of LEGO® City (and its
precursors).

Chapter 7: Building_at the Highest Level
Black is a classic LEGO® Technic colour that helped to define this
advanced building system.

Chapter 8: New Worlds
The colour Brick Yellow was introduced in the era of BIONICLE® and
LEGO® Star Wars™.,



In the era of LEGO® Harry Potter™, the new colour sand green
defined the turrets of Hogwarts™ Castle.

Chapter 10: Big Bangs
Bright green, widely used throughout many play themes, will always

be keenly associated with LEGO® NINJAGO® — and, particularly,
Lloyd, the Green Ninja.

Chapter 11: Everything_is Awesome
Dark red was a brand-new colour first used on Modular Buildings in
the LEGO® Creator Expert theme.




In writing The Secret Life of LEGO® Bricks | relied heavily on first-
hand accounts from employees, both past and present, of the LEGO
Group. The company gave me remarkable access to its personnel,
who graciously granted me more than sixty interviews over a Six-
month period. This included: Tim Ainley

Henrik Andersen Steen Sig Andersen Tommy Andreasen Jamie
Berard

Connie Bork

Alexandre Boudon Adam Corbally Rosario Costa Henk van der Does
Steffen Duus

Christian Faber Allan James Faulkner Jan Hatting

Henriette S. Jensen Markus Kossmann Jens Kronvold Olav
Krgigaard Erik Legernes Rasmus Buck Lggstrup Bjarke Lykke
Madsen Tore Magelund Harmark-Alexandersen Yoel Mazur

Philip J. McCormick Kenneth Melbye Wedel Carsten Michaelsen
Sine Klitgaard Mgller Jesper C. Nielsen Klaus Elias Nielsen Jette
Orduna

Kim Pagel
Niels Milan Pedersen Helle Rasmussen Holger Roslev Jan Ryaa
Henrik Rubin Saaby Gabriel Sas

Ronny Scherer Morten Skrydstrup Daniel Sri Sudarsono Scott
Selkirk Neillands Jgrn Kristian Thomsen Bjarne Tveskov Signe
Weise

Tara Wike



Andrew Woodman Thanks too to the following LEGO licensees
interviewed: Shenandoah Bauer Anna Kathryn Chase Jacob
Eberhard Esmeralda Gonzales Jennifer Gracia Whithney Hatfield

Ketty S. Nielsen Tina F. Pedersen Erica Roberts Katrine Vinther
Troelsen



Thanks to the following people at the LEGO Group for their support
for the project: Ana Albouy

Yun Mi Antorini Tormod Askildsen Sgren Borup
Antica Bracanov Camilla Brostrom Mel Caddick

Johnny Castrup Sanne Dollerup Pieter Hannes Lammens Paul
Hansford Stuart Harris Hasan Jensen

Karina Mgller Juhl Rok Zgalin Kobe Nina Koopmann LEGO AFOL
Engagement Martin Leighton Lindhardt Jacob McQuillan Hanne
Mark Hede Jordan Paxton Robin James Pearson Christopher
Terrance Perron Laura Perron

Mike Psiaki

Justin Ramsden Randi K. Sgrensen LEGO Corporate
Communications Jme Wheeler

Special thanks to the AFOL advisory panel: Andrew Barnick William
Bonhomme AnneMarie Brown Andrew Bulthaupt Ben Davies

Suzanne Eaton David Fennell Alice Finch
Lluis Gibert

Tim Johnson

Tuomas Kukkonen Emma Park
Francesco Spreafico Bostjan Svetlicic



DANIEL KONSTANSKI is the US Editor for Blocks magazine and a
passionate, lifelong LEGO fan who has researched and written
hundreds of articles covering every aspect of the hobby. Daniel has
been privileged to tell many stories from within the LEGO Group
itself and is considered one of the most knowledgeable and
authoritative voices in the fan community on the company and its
products.

When he is not tinkering on his latest LEGO project, Daniel works
as an environmental engineer and enjoys hiking, rock climbing and
bike riding with his wonderful wife and three children on the trails
near their home in Delaware, USA. He is a regular on the East Coast
LEGO fan convention circuit.
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Mateusz Brzezinski

Chiara Buccino

Jason Bucher Farina

Klaus Buchheim

Timothy Buchheim

SteineHunger | Nicole Angela Buck Itamar Budin
Aaron Bueltmann

David Bugden

Stefan Buhmann

Koolin Builds

Etan Bukiet

Aaron Bulger

Alex Buljan

Nicholas Bull

Raymond Bull

Andrew Bulthaupt

Kornél Bundics

Craig Bunn

Bunno Bear / Chocolicious / Pika (Alaska) Umberto Buoro
Kent Burckhart

Edwin & Mariska Burger Mike Burgess
Andrew Burnes

Dr. Wayne C R Burnett

Simon Burrell

Simon ‘MAGIC BRICK BUILDER’ Burrell The Burrell Family
Chris Burroughs

James Burrows

Oliver Burstall

Lawrence Burwell

Chris Bushy

Jason & Kaylee Buss

Coen Bust

Jessi Bustos

Marcus Butcher

Frank & Endia Butler JN Butler

John Butler

Claire Button



Nathan Buxton

Tom Bynens

Neil Byrnes

David & Katrina Byworth C Beam Squared
Andrea Cadario
Bob Caddy

David Caddy

Don Caddy

Julia Caddy

Michael Caddy

Ray Caddy

Stephen Caddy
Michael Cagulada
Dermot Cabhill

Ilgor Cahoj

George Calimano
Thomas Calimano
Chris Calimano Jr.
Melanie Callum
Bartek Catus

Kate Cambidge
Alasdair R Cameron
Patricia Caminada
Aidan James Campbell
Aly Campbell
Brendan Liam Campbell
Bryan Campbell
Jeff Campbell

Kara Campbell
Terry Campbell

Paul Campy

James Canavan
Andy Candler

Mike Canfield
Alistair Canlin

Paul Cannon

Sean Cannon



Jonny Cantwell

Fabio Capoccia
Nicola Capon
Philippe Cappelle
Joseph Cappelli
Donald Capps

Dario Caratelli

Leah Cardaci

Luiz Augusto Cardoso
Allen Carley

James Carlon
Anders Carlsson
Brian D. Carlstrom
Phil Carlton and Don Lusk Andre Caron
Bruno Carpaneto
Jonathan Carpenter
Rich Carpenter

Paulo “sagh” Carreira
Billy Carroll

Noah Carson

Jo Carter

Mae Carter Ross
Santiago Carvallo Vega
Renee Carver

Matteo Casartelli
Kelleen Casey
Michael Casner
Nancy Caspeele
Justine Cassidy

Val Cassotta

Jeffrey Castel de Oro
Johnny Castrup

Paul Cathcart

Adrien Cativo

Davide Cavagnino
Mac Cavalier
Margherita Cavalleri



Luke Cawthan

Ellio Cayeux

David CD

Ross Cearlock
Manuele Cenciarini
Marco Cesaroni
Chairmanxu

Jack Chamberlain
Patrick Chamberlain
Dean Chambers
Kristen Chambers
Preston Chambers
Tara Chambers
Jason Chan

Kay Chan

Ryan Chan

Darren Chandler
Simon Chandler
Edward Chang

Eric W Chang
Howard Chang

Sha Changhong Love Li Wanying Michael Chapa
Andrew Chapman
Chuck Chapman
Darren Chapman
Kirk Chapman

Karl Charbonneau
Pierre Charles
Keith Charlton
Thomas Charlton
D. Sharon Charmaine
Kyle Chase

Rob Chase
Matthew Chattaway
Jez Cheesman
Thomas Chelius
chemeddy



Chelsea Xi Chen
Emil Chen

Ning Chen

Ricky Chen

Eileen Cheng
Jonathan Cheng
Norman Cheng
Christopher Cherry
Yan Chevalier
Laurent Chevillon
Terry Child
ChillieBrick

Robert Chilton

Isla Chisnall

Will Chisnall
Crossover Choi
Ailene Chow

Chi Hin Chow
Clarissa Chow

Joey Chow

K. L. Chow

Brian Chowsangrat
Tim Chrismer

Claus Irming Christensen Jakob Christensen
Juan Christian
Emmanuel Christophe
Celia Chu

Clint and Lindsay Chuayprasith Captain Chucklebuck
Fung Chun Kit Jacky
Alex Chun Yin Pang
Doug Churchman
Simon Cieluch

Peter Circosta
Marcin Cisek

Dennis Ciszeski
Russell Clark

Stu Clark



Benjamin Clarke
James Clarke

John Clarkson

Scott Classen

Cloud Claudiu Carter Stratton Dave Clayton
Alan Claytor

Aiden Cleaver

Maeve Cleaver

Dan Clegg

Patrick Clemente

Matt Cloke

Phillip Close

Robert Clough
Liesbeth Cluckers
Jason Clusman

Sir Studley Clutch
Ronald Cnhossen
Hayden Codiga and Mary Vavruska Jim & Leslie Cole
John Cole

Matt Cole

Philip Cole

Collin Coleman

Paul Coleman

Joseph Collaco
Sonya Collard
Collemine

Cary Collender
Jeffrey S Collins

Sam Collins

Steve Collins

Luis Colon

Jim Combes

Massimo ‘gattomorbido’ Comerio The Comtois Family
Zachary Conine
Christian Connolly
James Grant Connolly
Lars Conrad



Matthew Cook

Tony Cook

Andrew Coombe

Henry Coontz

Adam Cooper

Chris Cooper

lan Cooper

Jessica Cooper

John Cooper

Mathew Cooper

Michael Cooper

Sam Cooper

Hillel Cooperman

Glenn Copeland

Bart Coppens — Stompie
Lyndon Coppin
Jonathan Corbett

Dallin Cordon

Richard Corless

Simon Corless

Simon Cornelus

Briony Cornwell

Ditter Cortes

Quetzalli Cortés
Orlando Cossia Castiglioni Anders Cote
Peter Cottrell

CouchFlux

The Cousins Family
Laurent Coutaye-Caroumbin Tom Coutts
Thomas Cowan

lan Cowe

Bill J Cox

Ben ‘The Brick Builder’ Craig Larry Edwin Craig
Matthew Craig

Michael Crassweller
Ben Craven

Josh Crawford



Marcus Creason
Louise Crick
Michael Crisanti
Joseph Cristofaro
Bastien Crochez
Hanno Croll

Matteo Croll

Adrian Croshaw

JP Cross

Malcolm Cross
Stephen Cross
Benoit Crosset
Karen Crossley
Peter Crossley
Graham Croucher
Alex Crowe
Matthew Crumley
Graham Crump
Dustin Cryer

Mark Cua

Joaquin Martin Cuartero
Viwen Cui

Alex Culi

David Cullinan
Nathan Cunningham
Jason Curcija
Bradley J. Curran
Luke Curran
Graham Curtis
James Curtis-Smith
Aaron Curtiss
Dennis Andrew Cushman
Andrew Cutler

David Czekaj

Zacc D

Daniele D’Alonzo
Christopher J. D’Oliveira Johnny Da Silva



David Dabasinskas
Ferran Dachs Cadefau
Geert Daelemans
Richard John Dagnan
Rob Daily
Bernardo Dal Sen
Frank Dalla Valle
Lene Damgaard
Rob Damiano
danbear.dk

Aloy Dane
DaneBear

Jason Danford
Robert Danforth
Iris Daniel

John Daniel
Sébastien Daniell
Gisle Dankel
Christopher Danner
Jérdbme Danthinne
Geoffrey Darnton
Simon Darnton
Uwe Daub

Purple Dave
Davide

Joe Davidson
Stuart Davidson
Chris Davies

Kim Davies
Eleanor Davill
Blanca “Didi” Davis
Greg Davis

James Davison

Ed Davisson
Stephen Dawson
Jonathan Daysen
Daniela De Angeli


http://danbear.dk/

Tim de Beer

Tim de Boer

Tessa De Ceuninck
Xavier De Coster

Bart de Goede

Dennis de Jager
Roloff de Jeu
Kristopher De Luz
Elspeth De Montes
Joél De Paoli

Hannes De Preester
Michiel de Ruijter
Alessandro De Salvo
Carlos Pina de Sousa
Roberto De Vicente Jungles Maxime de Vos
Glen de Vries

Marcel De Winter
Martin de Zoete
Johnny Dean

Jon Dean

Michael Dean
Thomas Debacker
Carl DeBeer

Anton DeBono

Julie Decker
Jean-Pierre Deckers / Brickwatch Deepwell
Megan Deering

Chad Deeson

Davide Dego

Patrick Dekkers

Geert Dela Haije
Mirko Delbene
Bartholomew Delcamp
Juan Delgado

Nicole DeMatteo

Jim Demonakos

Mike “Demo” Demopoulos



Rijk den Dulk

Frank Denneman
Angela Tracey Dennis
Elizabeth Dennis

Bill Dennison
Robbert Derks
Michael DeRosa
Nishant Desai
Christina DeSanto
Henry Desborough
Sebastian Deul3er
Heather B. Deutsch
Yu Feng Deval
Stefaan Devisscher
Richard DeWitt
Samantha Deyo
DFC@BricksJoy
Jaime Diaz de Atauri Bosch Matt DiCarlo
Darin Dickson

lan Dickson

Tom Dickson
Thomas Diekmann
Stephen Dierks
Michael Diermann
Wolfgang Diers
Sander Diks

Greg Dillon

Jesse Dillon
Jonathan Ding

Emily Dinges

Etienne Dion-Bergeron
Minifigures Display
Douglas Arthur Dixon
Stephen J Dixon
DJM

D6

Ben Dodds



Harry Dodson
Gareth Doe

James Dolby-Glover
Matthew Doll
Adrienne Dominguez
Jason Dominguez
Nathan Don
Matthew Donahue
Guang Dong

Jos Donjacour
Denny Donnelly
Ben Donson

Martin Doonan
Racz-Lukacs Dora
Amanda J Dornan
Gregory Dorsainville
Philipp Doschl
DOTUBricks

Declan Double

Joe Double

Stuart Doughty

Paul Douglas

Peter Douglas
Birgitta Dounian
Andrew Dowson
Kyle Doyle

Gerrit Draheim
Michael Drake
Daniele Drera
Thomas Dreyer
Norman Driskell
Sean Droms

Sam Drury
Christian Drywa
Bruno Duarte
Miguel Duarte
Mauricio Duarte @maumusiclego Eric Dubois Yang



Amon Ducao
Steven Duerinckx
Kevin Duffey

Jo Duggan

Adam Duguid
Matt Duling
Nicholas Dumdie
Todd Dunaway
Gord Duncan
James Robert Duncan
Stuart K Duncan
Grant Dungan
Robert Dunkin
Michael Dunn
David Durham
Amanda L Durrance
Mark Duschek
Brent Dutton
Martin Dyer
Martin Dyhl-Polk
Thom Dyke
Vanessa Dykstra
Jason Ealy

Sarah Earis
Morgen Earle
Scott Earley
Daniel Early
Jonathan Easter
Joel Easton

Mark Eastwood
Sylvain Echardour
Mikel Echeberria
Marton Edelényi
Henry Edelstein
Richard D W Edgerton
Stephen Edmonds
Matthew Edwards



The Edworthys

Martin Egan

William A Egbert

Michael Egginton

Nikolaus Ehm

Chaim & Lani Ehrlich Pam Ehrlich
Albert Einstein

Dardaa El Wardany

James Elder

Darth Electra aka Gylfie from Phantom’s Brick Eric Ellis
Graeme Ellis

Jack Ellis

Joshua Ellison

Jason Ellsworth-Aults

Brett EImendorf

Max Elmendorf

Teresa & Warren Elsmore David Elsner
Christina Elston

Marcel en Ellis

Emmanuel Encarnacion

Kristen & Jim Enderle Bjorn Endre
Marc Enevold

Ryan Engblom

Niels Engelen

Karen Engelkenjohn

Pieter Engels

Christopher English

Dale English

Jenna M. Enomoto

Alice Enrico

Nicholas Enright Gleason Nicholas Enser
Andrew Epstein

Florian Erdmann

lan Ericson

Fredrik Eriksson

Markus Erkelenz

Adin Ermie



Luis Escalante
Oliver Eschment
Andrew Espenshade
Ricardo Esquivel
Leandro Estevez
Melissa Estevez
Jose Emmanuel Estrera
Robin Etherington
Eli River Evans
Gareth Evans
Harrison and Matt Evans
Thorge Evers
Torvald Evers

Tom Everson
William Evgeniy Parry
Apollo Exconde
Massimo Faedo
Chris Faiers

Karen Faiers

Bank Family

Chell Family
Chuayprasith Family
Osborn Family

Kris Fan

Wai Shan Fan

Brick Fanatics
Stephen Fares

John Fatrillas
Rebecca Farley
David Farrow

Lee Farrow
Kimberly Faul

Caleb Faulkner
Stuart Faulkner
Davide Favargiotti
Andrew Fawcett
Frances Fawcett



Jacob Fay

Matthew C. Fear
Sean Feeley

Susie Feero

Zsolt Fejer

Jason Feld

Briar Fenn

Kyran Fenn

David Fennell

Marton Ferenci
Devanie Fergus
Debra Ferguson
Daniel Ferrante
Robert Ferrara

John Ferrari

Jasper Ferraro
Eduardo Ferreira de Lemos José Ferreira de Lemos
Ben Fesko

Danae Fesler

Elke Festag

Greg Fiackos

Miah George Fidler
Andrew, Liza, JJ, & George Field Allen Fields
David Fields

Luis Figueira
Rosalino Figueras
Felix Figueruelo
Alexis Filby

Fabio Filippi — .:TaNakKas..
Jay Finch

Jason Finkle
Christopher Finnegan
Dennis Finocchiaro
Christopher Fiore
Jeff Fischer

Ty Fischer

Graham Fisher



Victoria Fisher
Simon Fitch

Trevor Fitchett
Peter Fitzgibbons
Michael Fiumano
Henning Normann Fjgs
Jay-Jay Flanagan-Grannemann Dominic Flask
Miriam Flaum
Shmuel Flaum
Niklas Fleischer
Oliver Fletcher
Jesse Fleur

Marc Flies

Mr Floppy
Angeletta Floratos
Shawn Flowers
FluffyDuck
Christopher Flygare
Liz Flynn

Andrew Folk
Wanda Folk Warner
Gregory C Folsom
Michael Fong
FoolECK

Rob Ford

Robin Ford

Sam Ford

Jane Forgette
Matthew Forrester
lan Forster
Matthias Forster
Kinsley Fossell
Cheryl Foster
Clayton Foster
Stone Foster

Bjgrn Fowler
Patrick Fowler



Paul Fowler

Cassie Fox

Rita Fox

Shane “DarthBuilder” Fox Andrew Foxley
Reg Franchi

Simonnet Frangois

Francesco Frangioja

Frank & Tonya

Dirk Frantzen

Michael Franzblau

Gilbert Franzetti

Thomas Alexander Frederiksen Inge Fredriksen
Gordon Free

Mike Freeman

Daniel Frenzel

Taylor Frese

Shane Freund Mojo & Sadie’s Dad Frank Matthew Frias
Michael Friedrichs

Marco Frigo

Drew Frisby

Cecilie Fritzvold

Colin Froehle

Craig & Colin Froehle Clare Froggatt
Colleen M. Fromknecht

Jason Frost

Robert Frost

Julie Frost-Read

Brenen Michael Fry Craig Anja Minddal Frydenholm
Christian Fuhrhop

Sterling Fuhriman

Razia Fulat

Adam J. Fulbright

Fulbert Fulko

Bailey Fullarton

David Fuller

Fred Fullman

Andrea Furlan



Cesare Furlan
Steven Furlanetto
Sandra Furman
Antony Furneaux
Wilco Furster

Craig Fyfe
Vanagan Gaboudian
Vic Gabrie

Brian Gadowski
Ricky Gaffney
Jonathan Gagel
Evangelos Gagkos
Roy Gal

Michael Gale

Colin Gallagher
Justin Gallagher
Michael Gallagher
Alessandro Galletta
Jacob Galley
Dominic Galliano
Mark Gamble
Joshua Gans

Henri Ganster
Tobias Gantner

Bo Gao

Nolan S. Gao
Marcos Garavelli (Lepralego) Mauricio Garcia
Steven Garcia
Ulises Garcia
Andrew Garden
Clay Gardner

Kelly Garrett

Petrus Gartler
Sascha Gartz

Dan Garvin & Joey Graff Patricio Garza Hauser
Patrick Gaskill

Jay Gates



Michel Eric Gauthier
Rick Gay

Matthew Gearhart
Felix & Lars Geidel
Jonathan Geiger
Riccardo Gelatti
Marci A Gelfand
Amy Gembala

Odo Genser

Alex Georgalla
Alexis George
James George

Eric Georgenthum
Christian Gerdes
Jonathan Geri

Dina Gerl

John Gerlach

Scott Getz

Thomas Gewin
Arun Gharu

Fabio Ghirimoldi
Marcelo J. Giacoman
Matthew Giammona
Stephen Gibbon
Hannah Gibson
Oliver Gibson

Miek Gieben

Stefan Giesers
Dieter Gieske
James Gilbert

Sean Gilbert
George Gilby
Robbie Gilchrist
Nicholas Giles
Stephen Gilles
Richard Gillin
Christine Sekula Giordano Romain Giraud



Jared Girres
Jonathan Giszczak
Giuseppe Giuratrabocchetta Daniel Gladstone
Tim Gleed

Craig Glenday

Florian Glitza
Guillaume Glonneau
Wojciech Glowski
Zach Gloyer

Alfie Glynn

Martijn Gobes

Rhys Godber

Howard Goddard
Geoff Goddu

Jeffery Tod Godlien
Diego Emiliano Godoy
Leg Godt

Brecht Goethals
Danielle Goff

Marc S. Goldberg
Lauren Goldeen
Jason M. Golden

Max Golden
GoldenSpeeds
Joshua Goldshlag
Zach Goldsmith
Jonathon Goldsworthy
Jason and Michelle Golieb Michael Gollobich
Diogo Goncalves
Jérome Goncalves
David Gontie

Ramiro Gonzalez

The Goodger Family
Samuel Goodspeed
Peter Gooijert

Jeff Gordon

Morris Gordon



Patrick Gordon
Larry Gorsch
Gotenks

Oliver Go6tz

Gino Gouby
Dominic Goucher
Justin Goulston
Garrett Gourley
Marko Govorusa
Stefan Grabner
Katarzyna Grabowska
Joris Grafhorst
Brian Graham

Ron Graham
Mattijs Grannetia
Crystal Grant

Jon Grant-LoOtz
Ken Grassham
William Graves
Harry Michael Gray
Kenneth Gray
Benjamin Greaves
Joseph Greco
Adam Green

David Green

John P. Green
Tony Green

Cody S. Greenfield
Frances Greenfield
Colin Greening
Eric Greenwald
Andrew Greenwood
Ezer Gregory
Hope Gregory
Joseph Grieco
Joseph D. Grief
Peter Griffin



Louise Girills

Robert Grimmig
Michael Grinch

Julie Grinde

Junior W. Groen
Gerard Groenhuijzen
Andreas Grogel
Alina Gromova
Henrik Grgnbaek
Mats Vatne Grgnseth
Jordi Grooten
Amanda Moo Grove
Andrew Grover

Beth Groves

Oscar Grow

Markus Gruber
Mark Gruen

Detlef Grundmann
Julian Gruner
Haipeng Gu

Jan Guerquin

Alex Guerra

Telma Guerreiro

H & M Guerrieri
Christian Guevara
Betty Gugala

Miki Gugala

Steve Guinness
Aiden Guinnip
Shane Gunn Lee
Andrew Gunsch
Robert Ginter

X.F. Guo & J. Huang
Kevin A. Gustafson
Johannes Gustafsson
Sven Gutknecht
Anna H



David Haas

Brian Haberer
Richard Hackwell
Ali Rezaeil Haddad
Martina Hafner
Jurgen Haglsperger
Claus-Marc Hahn
Anne Haigh
Christer Hakansson
Lucy Haley
Thomas Haley
Noah Halford

Ali Hall

John Hall

Mel Hall

Tony Hall

Barbara Haller
Chase Hallington
Ryan Halloran

Lars Hallum

Virtu Halttunen
Kyle Ham

Christine Hamel
Abdul Hamid

Blake Hamilton

Neil Hamilton
Andrew M. Hamling
Mats Hammarstedt
Matthew Hampshire
Evan Hampton
Thomas J Hanchar
Graham Hancock
Michael Hancock
Kristian Handberg
Dirk Handler
Matthew Handverger
| Hang Leong



Ronald Hankel
Paul Hanlon

Daniel Hannuschke
Finn Dam Hansen
Tom Hansen

Philip Hanser
Elizabeth Hanson
Eric Hanson

Jan Hansson

Tim Hardman

Max Hardtke

Chris Hardy

T-jay Harfleet

Kit Hargreaves

Karl Harman

lan Harmon

Simon Harnden
Guillermo Haro Garcia
Jan L. Harrington
William Harrington
Anthony Harris
Bret Harris

John Harris
Michael Harris
Pete Harris
Richard M Harris
Stephen Harris
Felix & Max Harrison Jim Harrison
Leif Harrison
Muhsin Harrison
Michael Harrison & Sally Arnold-Harrison Alex Harry
Gary Hart

Mark Hartford

Ulrik Hartig

Calvin Hartley
Kelley Hartsfield
Johannes Hartwig



René Hartzuiker
Chris Harvey

James Harvey

Kate Harvey

Karen Harvey-Cooke
Brock Harvison
Susan M. Haselhuhn
Luciana Hashiba
Faraz Hashmi

Daniel Haskell
Simon Haslam
Thomas Haslam
Peter Hasted
Suzanne Hastie
Isabella Hastings
Aaron Hatling

Louise Hauerslev-Lottes
Kate Haussauer
Rene Hauzeur
Dimitrious Havadjia
Scott Havrisik

Jon Hawkes

Sophie Hawkins
William Haydis

Kady Hayen Lee
Sean Hayes

Owen Haynes

Dave Hayward

Sean Haywood Hesseldahl
Chris Hazelton
Clifford He

Yanxi He

Dwight Heairet
Desmond Patrick Alan Healy Colin Heapy
Justin Heath
Thomas Heathwaite
Tory Heazell



Matthias Heck
Dennis Heeren

Tim Heiderich

Rob Heijkant

Andie Hell

Olive Heil

Raf Heirman

Are M. Heiseldal
Patryk Hejna

Mr. Daniel S. Helderle
René Hempel

Chris Hemsley

Cal Henderson

lain Henderson
Antoinette Hendriks
James Hendriks

CJ Hendrix

James Henke

Harry Hennig

Shawn Henning
Pedro Henriques
Colin Henson
Elizabeth Henwood
Bert Henzen
Jonathan Herbert
Javier & Kristi Heredia Daniel Hermann
Lukas Hermann
Wouter Hermans

Lu & Jillian Hernandez Ronald David Hernandez Ortiz Saida Herrero
Stephen Herrick-Blake
lda Herrmann

Marius Herrmann
Merle Herrmann
Chad Hershberger
Jens Herwig

Mark Allan Herzberg
Patrick Hess



Cameron Hesselink
Eward Hessels
Kenny Hester
Paul Hetherington
Walter Heuler
Bart Heungens
John, Mark & Alice Hewitt Benjamin Hey
Colin Hicks
Kimberly Hicks
Martin Hicks
Brandon S Higa
MacGyver S Higa
Serenity K Higa
Michael Higgins
Alan Higgison
Steven Hildebrant
Christopher Hill
Dan Hill

David Hill

Howard David Hill
Matt Hill
Peregrine Hill
Robin Hill

Scott Hill

Michael Hinck
Matthew Hines
Kyle Hinsley
Arisa Hirose
Michael Hirschman
Elizabeth Hirst
Duncan Hiscock
Kristen Hitchcock
Stefan Hjelm
Dom Ho

Jimmy Ho

Viet Ho

Eric Hoagland



Stuart Hobley
Daniel Hobson
Matthew Hocker
Monica Hocking
Emily Hodder

Mark Hodgson
Allie Hodson
Christian Hoffmann
Jerome Hofmann
Tobias Hofmann
Will Hogan
Natasja Hogen
Maxime Hohl

Gil Holderbach
Tobias Holekamp
Thomas Hollings
David Hollis
Wayne Hollis

Kaj S. Holm

Paul Holroyd
Gunter Holsken
Klaus Holst

Simon Holt

Kellen Homan
Christina Hondros
Henry Hondros
Peter Hoogenboom
Gerard Hopkins
Peter Hopton
Darren Horne
Rylan Horne

Jay Horne — www.jumperplate.com
Alexander Horrox-White
Harrie Horsmans
Thomas Horton
Akos Horvath
Tomas Hoste


http://www.jumperplate.com/

Tom Hostler
Kristof Houben
lan Houlihan

Jon Houser

Dany Hovinga
Nick Howard

Ben Howe

Greg Howell
Timothy Howell
William Howells
Ryan Howerter
Roman Hruska
Brian Hsieh

Alex Hsing
Jackie Yiqging Hu
Yian Hu

Yizhong Hu
Dennis Hu J.J.
Sheng-Lun Huang
Michael Hudson
Robert J Hudson
Andrew Huggins
Karen Hugh
Charlotte Hughes
David Hughes
Owen Hughes
Richard Hughes
Sebastian Hughes
Henning Huhf3
Patrick Huisman
Chris Hulbert
Richard Hulm
Caroline Humbert
James Humby
Mr Reuben J Humphries
Bernie Hunt
Christopher Hunt



Justin Hunt

Adam J Hunter

Chris Hunter

Michael Hunter

Megan Hurley
Samantha ‘Cin’ Hurrell
Jameel Husain

Paul Hustedt-Krasnove
Nicholas Hutchings
Denny Hyde

Steve Hyden

Kaja i Nina Szymanskie
Juliusz i Wiktoria Szymanscy Imogen, Viggo & Oscar Harris Ingle
Roger Ingle

Emily Ingram

Erik Ingstad

Tom Inman

Paul Intharathut

Cindy lonita

| Ip

Rach Ireland

Robert Irvin

Catriona Elizabeth Irwin Shane Isaacson
Jamie Isabeau Andersen
Alja Isakovic

ItLUG — Italian LEGO® Users Group Scarlett J. O.
Kirk Jackson

Rebecca Jackson

Ryan Jackson

Tony Jackson

Kathy Jacobs

Chris Jacobsen

Jonas Jacobsson

David Jadin, DDS
Josiah Jaggers

Matt Jago

Gert Jakob



Jimmi Jakobsen
Barry W James
lan Robert James
Lizzie James
Captain Gabriel James, Ghost Village Films, USA Peter Janicki
Stefan Janisch
Lukas Janowiak
Youri Janse
Christian Jansohn
Dirk Janssens

JJ Janssens
Tobias Jarder
Tom Jarder

Derek Jarman
Michael Jarrett
Michael Jarvis

lon Jaureguialzo Sarasola Saira Javed
jaydotjay

Jack Jefferies

AC Jeffery

Tim Jeffries

Gera Jellema
Jellojohn

Paul Jenchowski
Alex Jenkins
Andy Jenkins
Austin Jenkins
Kobi Jenkins
Thomas Jenkins
Amy Jennings
Brendan Jennings
Kurt Jensen
Mikkel Jensen
Morten Jensen
Rasmus Jensen
Kit D. Jernshgij
Grillo Jérébme



Simon Jerrome
Matthias Jetleb
Michael Jewell
Cheng Jiang

Jivy

Tobias Jochheim
Mattias Joélson

Eric Johansson
Adam Johnson
Carter and Winston Johnson Colin Johnson
Noah Johnson
Robert Johnson
Ryan Johnson

Tim Johnson

William ‘Jay’ Johnson
Christian Johnson (rikitikitaviguy) Andrew Johnston
Cathi Johnston
James Johnston

Matt Johnston

Kirk Johnstone
Finlay Jolliffe

Alan Daniel Jones
Brett Jones

Dafyd Jones

Gary Jones

lolo Tomos Jones
Isaac Jones

James Jones

Jay Jones

Kathryn Jones

Lewis G Jones
Michael Jones
Richard Jones

Sara Jones

Shawn M. Jones
Jonny is a Knolling Stone Stephen Joo
Tom Jordan



Sebastien Jorelle
James Jost

Jason Joyce
Samuel Judge
Ann Judson

Benoit Julia

Kathy Juliani
Christoph Jungeblut
lvan Jurin

John Kaar

Oifr Kaduri

Yuval Kaduri

Kevin Kaelin
Paulo Kafensztok
Chris Kalkman
Jonas Kallenbach
Ashton Kam

Si Kam Tai

Teddy Kang

Zack Kaplan
Adam P. Karabelski
R Karanjia

Sander Karas
Roger Karis

JEM Karper-Visser
Hertine Kars
Victor Karstendiek
Jan Katanek
Taylor Katcher
Vangelis Katsikaros
Leon Katz

Bernd Kaulen
Sara Kavanagh
Lance Kawesch
Alex Kay

John P Kay

Krista Kay



Kyle Keeland

Nathan Kellenicki

Adi Kellermann
Andrew M Kellermann
Justin Kelly

Wendy Kelly
Maximilian Kemnik
Benjamin Kemp

Brian Kemp

Ben Kendall
SteveAdeleSam Kendrick
Ella “Love You” Kennedy
Emma Kennedy
Helen Kennedy
Glenn Kenneth Day
Mike Kennington
Matthew Keppie
Ethan Kepple

Dave Kerkhove

Jeri Kerns

Alex Kerridge

Marc Kerridge

Jeffrey Kessler

Jolijn Ketelaar
Stephan Ketz

David Key

Michel E. Kfoury
Muhammad Fahad Khan
Truong Duy Khang
Aidan Khew

Kevin Khoo S.K.
Kickin’ it with Kari
David Kidger

Susan Kiefer

Max Kienzler

Dan Kieran

Jakob Kierkegaard



Matt Kilcast
Jeremy Killion
NamWook Kim
Youngseok Kim
Michael Kinder
Michael Kindness
Gerard King

Nan King

Stephen Mark King
Seth Kingma
Thomas Kingo
Klaus Kinsperger
Christoph Kinzel
Matthew Kirby
Richard Kirk

Luna Kirkby
Jacqueline ‘Jax’ Kirtley Michael Kirton
Kylen “Ren” Kirwan
Thea-Marie “Unikitty” Kirwan Thomas M Kirwan
Melissa Kiser

Mr. Kiss

Chase Kissling
Robert Kitchen
Keigo Kiyohara
Paul Kiyono
Andrew Klamka
Wim Klaver

Jim Kleefeld

Martin Klein
Wesley Klein
Klemmbausteinlyrik
Rob Klingberg

Tim Kloske
Christian Kloumann
Jeffrey Klurfeld Jr
Ben Knapp

David Knight



John M Knight

Chris Knizekewich
Brian Knott

Nicolas Knowlton
Peter Knubben
Christopher Knutson
Matthew Knutson
Matt Koba

Benjamin Kober
Johnny Kochenderfer
Jazz Kochhar (@champagneblocky) René Kochner
John Koehring

lan Koenig

Chris Koenig-Woodyard
Mark Koerbel

Stefan Kofler
Eugene Koh
Deborah Kohler
Yehuda Kohn
Michael Koidin
Kresten Kokholm
Rich Koland

Kasper Kolvig Ramsing
Steve Kompel

Jakob Konig

M Konst

Jan Mark Koopmans
Cor Jan Korevaar
Andy Korfin

Stephan Kornmaier
Teddy Kortenhof
Thijs Korving

Nenad Kosovic
Timothy Kovac
Abigail Kowalski
Pawel Kozikowski
Brian Kraack



Eleano Krahn

Ellen Kranzer
Henry Krasemann
Ewa Krassowska
Daniel Kraus
Maxime Kraus
Gabor Kremer
Raymond Kremer
Sascha Kremer
David Kresse

Erin Krex

Matt Krey

Mark L Krieger
Oliver Kriska
Thomas Kristiansen
Niko Kristic

Rachel Kristich
Martin Krog Frederiksen
Chantry Krohn
David Kroll

Peter Kromhout
Heike Krbning
Onno Kruitwagen
Martin Krupp
Florian Kruth

Ye Kuang

Joseph Kucera
Angela Kucharski
Anthony Kudsi
Derek Kuehle
Brandon Kuehn & little builders Evelyn & Avett Michael Kiihberger
Brian Kuhns
Alexander Kiken
Arthur Kulakow
Claudette Kulkarni
Pilan Kulpavaropas
Alexander Kulvelis



Mark A. Kunetz
Noah Kuntz

Michael Kiinzel
Eddie Kuo

Kevin Kuo

Benedikt Kiper
Felix Kuppel
Christian Kupper
Marcel Kupsch
Lukas Kurth

Michael Kurtz

John Kustak
Charles Kutzke
Jesse Kvatek
Torbjgrn Kvinnesland
Jasper Kwan
Kengyi Kwek
Marcus Kwok

Helen L

Anderson L. and Gigi Y.
Pierre L'Allier

David Labonté
Conor Lacey

Sean Lacey
Benjamin LaChance
Michael Laconico
Larry Laden

Ashley Diane Lahue
David Lai

Donna LaJoie

Dom Lake

Abhilash Lal Sarhadi
Bruce Lam

Gilles S.C. Lamant
Brent Lamb

Curtis Lamb

Scott M. Lambert



Michel Lambinet
Pieter Lammens
Ward Lampaert
Christian Lange
Team Lange
Barry Langer
Daniel Langer
Rolf B. Langlo
Arno Langrock
Vince Langton
Lawson Lanier
Eloy Lankheet
Jochen Lannig
Walid Laouar
Andrew LaPierre
Soleil Lapierre
Jose Lara
George Larcher
Jess Lark
Andrew Larkin
Bryce Lascola
Ryan Lassahn
Aubry R. Latham
Megan D. Latham
Piper E. Latham
Amy Lau

Angela K. Lau
Jackie Lau
Patrick Lau
Andrew Lauck
Steven Laughlin
Erik Laursen
Joris Lauwerijssen
Nick Lavalle
Ross Lavender
Luke & Alice Lavin
Edward Lavin Il



Albert Law

George Lawie

Joel Lawrence

Daniel Lawson

Jonathan Lawson
Andrew Layton

Gerhard Lazykids

Henry Le Brecht

Yao Le Flora Z
Stéphane Le Quéré
Tash Leary

Beta Lebeis

Kegan Leberman
Patrick W. LechfeldBricks Bruce LeCompte
Charles Lednicky
Joseph Lednicky
Jean-Michel Leduc

Brian Lee

Edward Lee

Ji Lee

Karen Lee

Kevin Lee

Manuel Alejandro Lee
Paul Lee

Raymond Lee

Russell Lee

Grayson Lee Craig
Nathaniel Lee Hammond
The Leese Family
Jeroen Leevendig
Michael Leftwich

Adrian Leggett

Tom and Richard Leggett
LEGO Museum Mini Billund Lego Oldendorf Brick
Lego Team Bee
Lego747

Diane Lehuta-Rogers



Fabian Leidig

lan Leighly
Bastian Leistner
Matt Leitzen
Shane Leland
Henry Lellinger
Matt LeMay
Tyson Lemke
James LeMosy
Julien Lempereur & Laurent Salsac Kathryn Leng
Mike Lenssen
Kelvin Leoh
Jonathan C. Leon
Jose Leon Merino
Humberto Leonffu
Ka In Leong
Lydia Leong
Chris Lepper
Ragnhild Lervik
Aidan Lesingham
Let there be peace!
Stephen Letschin
Maurizio Lettieri
Florian Letzerich
Benjamin Leung
H.Y. Leung

Wan Lung Leung
Level 9 Toys & Games LLC
Nagy Levente
Andrew Levine
Lynn Levine
Andy Levy

Matt Lewis

Kris Leysen

Dan Li

Steven Li

Wei Li



Dawn Licht

Timo Lichtenborg
Piotr Lichwata
Michael Liebers
Andrew Liebmann
Jay Liepis
Markus Lier
Mark Lieu

Bjorn Lievens
Willand Liljerud
Andrew Lillie
Joey Lilly

Amy Lin

Ye Lin

Yu-Chung Lin
Nick Lincoln

Nick Lindegaard
Dr Nitzan Lindenberg
Danica Lindlar
David Lindsay
Alan Lindstrom
Orla Linehan
Link

Sascha Linn
Ryan P. Linsner
Nick Litrenta
Julian Littlewood
Annabel Liu
Connie Liu

D.J. Liu
Guandong Liu
Qing Liu
Weicheng Liu
Xiongfei Liu
Maureen Liversidge
Anthony Livesey
Mike Lloyd



Adora Lo

Chun “Herman” Lo
Patrick Lo

Johan Lobel

Ken Lobley

James Lockey

Daniel Lockhart
Michael Lockwood
Nathan Loden

Jan Lodewijk

Philip Loftus

Chase Logan Bougher
Wolf Lohmann
Christoph Lohnherr
Klemen Lokar

Michael Lonergan
William Longdin
Maximilian H. Lopez
Rafael Lopez

Antonio Lopez Jiménez
Marta Lopez Reyes

Ed Lord

Lord Family (Sammy, Kate, Tania & Jonathan) Ida Lorentzen
Daniel Loring

Michael Loring-Picard
The Losie Family
Adnan Lotia

Gavin Love

Adam Lowe

Andy Lowe

Chris “slow” Lowe
Nikolaus Lowe

George Lowes

Andrew Lowry
Shengqi Lu

Albert John Julius Luard Florence Rose Julia Luard Hector James
Bourryau Luard Marco Lucchini



Adrian Lucero
Diarmuid Lucey
Stefan Ludwig

Chris Luff
OrangeTeam LUG
David Luk

Francis Luk

Julian Lum-Smith
Jose Miguel Vicente Luna Jesper Lund
William B. Lund Ph.D.
Jens Lundgaard
Scott Lusby

Liam Lush

Nikos Lygizos

Bjarke Lykke Madsen
Danyal Lynes
Mogens Lyngsie

Joy Lynn Harr
Harvey Lyon

Tim Lyon

Willem Maat

Rob MacAndrew

Niall John James MacDougall Michael Macedonio
Ricardo Campos de Oliveira Machado Eric & Teresa Maciaszek
Carsten Mack
Duncan Mackay
Jesse Mackay

David Mackenzie

F and M Mackenzie
David MaclLeod

Nick Madden

Stefan Maes335
Carlos Magan
Humberto Magana
Blocks Magazine

AJ Magda

Eric Magney



Patrick Maguire

Anson Mah

David Mahon

Kate Mahoney

Paulo Maia

Harald Maier-Kern (Austria) Simon Andrew Peter Mair
Sacha Maissen

tukasz Majchrzyk (mobiRANK.pl) Douglas Major
Hunter Makin

Kathleen Malcolmson

Tano Mallett

Patrice Mallette

Christopher Mallon

Chris & Caylin Malloy Cameron Malone
Ben Malsky

Christopher “Chris” Man

Hedy Manders

Dipesh Mangabhai

David Mangian

Anthony Mangus

André Manicke

Oliver Manicke

Christopher Manikowski

Todd Manion

Joseph Mann

Daniel Manobianco

Elizabeth Manon Andersen Lisa Mansfield
Family Manson

Graeme Manuel-Jones

Rubén G. Marchante Garcia Marcosaki
Alexandre Marcoux

Jennifer Marie

Kari Marino

Loretta Marino-Sanford

Andrew Marmot

Josh Marowitz

Stephan Marquart



Goncalo Marques
Marco Marques
Andrew Marr
Andrew Marsh
Geoff Marsh
Dawn Marshall
Thomas Marshall
Tim Marsland
Christopher Martella
Morten Marthin
André Martin
Jason Paul Martin
Jon Martin
Joshua Martin
Mitchel Martin
Robert Martin
Stephen Martin
Victoria Martin
Emma Martin (Oakelm Ltd) Jesus Martin Sanchez
Marc Martinez
Fernando Martinez Najera Carlos Martins
Delilah Marto
Bryan Masephol
Mike Maser
Caroline Maskell
Jeremy Mason
Lorenzo Masoni
Joe Massari
Anders Massigeh
Aaron Mastriani
Johan Maters
Harjeet Matharu
Kyle Mathers
Jefferiss Mathews
Josh Mathews
lona Mathieson
Thomas Mathieu



James Matkins
Mike Maurer
Richard Max

Jason Maxwell
Chris & Steph May
Herman | May
Andrew W. Mayer
Stacy Mayers
Dawood Mayet
Zakariya Mayet
Edith Mayrhoffer
MB

Sean M Mc Kenney
Duncan McAllister
Matt McBride

Carl McCabe

lain McCaffrey
Mark McCann
Shelagh McCartan
Jake McCarthy Mansbridge Christopher McCarty
Kris McCarty
Casey McCluskey
Tommy McConlogue
Katherine McCormack
Jamie McD

Brady McElroy

Rob McEwan

P.T. McEwen

Ross McGarvey
Martin G. McGee
Aiden Z. McGinnis
lan McGorray
Blake McGrath
Patrick S. McGrath
Stephen McGrath
John McGregor
Hunter McGuire



Mags McHardy

Martin Mclver

Conor McKee

Janet McKelvey

Neil McKenna

Niamh McKenna
Joanna-Louise McKenna-Aspell Gavin McKeown
Colin McKinley

Susan McKinley

Tabby McLain

Roger McLauchlan, Jr.
Dylan Jon McLean
Kevin Jon McLean
Cass McLellan

Susan McMahon

Hugh McMillan

Kevin McMullin
George & Bertie McNab Joseph P McNamara
Ryan Mcnaught
Susanne McNeil
Shona McNeil-Watson
Jarrell McQueen

Bill McQuown

Drew McRae

Keith Meachem

David Mease

Steve Medwin

Robert Nicholas Meeks
MegaToby

James Meier

Pim Meijer

Eveline Meijer (Pondswald) Andrew Meikle
Tarek Meiz

Jude Melancon

Robin Mellberg

Chris Mellinger

Kelly Mellott



Michele Melzani
Heidi Menard

Leo Hughes Menashe
Gai Mengchao
Andreas Menke
Francisco Javier Menocal Montero Colin Menzies
Abby Mercer

Lily Mercer

Paola Merkins
Giorgio Merlo

J Matthew Merrick
Rob Mertens
Nicolas Mertz
Jordan Metzgar
Frank Meus

Axel Meyer

Donald Meyer
Doug Meyer

Eric O. Meyer
Reece Miao
Chuck Michael
Jasper Michal
Denis Michaud
Sebastian Michaud
Sébastien Michoy
Errol Mickelson
Stefano Micocci
Karen Middaugh
Peter Middelkoop
Richard S. Middleton
Sicco Miedema
Jonathan Miela
Miffy.

Andrew Mihaly
liImar Mihkelsoo
Jesper Milan
Aaron Miles



Alan, Corinne & Rachel Millar Huw Miller
Matthew Miller
Melinda Miller
Mike Miller
Thomas Miller
Travis Miller

Huw Millington
Corey E Mills
Jonathan Mills
Jeff Milne

Arthur Min

Julidn Miranda
Adriano Mischi
Gad Mishori

Perry Misley
Mister Victor, Miss Jenn, Vincent, & Jameson Benjamin Mitchell
Christopher Mitchell
Geoff Mitchell
Michael S. Mitchell
Paul Mitchell

Scott Mitchell

John Mitchinson
Michael Mo
William Moates
Deena Mobbs
Morten Mobrenna
Mario Mocanu
Arito Mochizuki
Mahdi Moezzi
Valerie Mogas
James Mohide
Mattis Mohnhaupt
Kristopher Mohring
mojio000

Max Moll

Jeremy Molnar
Lee Molyneux



Arturo Moncada Torres
Fiona Moncur

Unai Monge

Tim Monger-Godfrey
James Mongold

Ben Monnery
Monorail-Manfred
Ricardo Monteiro
Ryan Montgomery
Ferran Montolio Margarit Federico Montoro
Gabriele Montoro

The Moodies

Stephen Moon

AJ Moore

Gareth Moore

Michael Moore

Peter Moore

Philippe Moore
Kathleen Mora

Rohit Mordani

James Morden
Bradley Morgan
Jordan Morgan

Luke Morgan

Simon Morgan

Karl Morini

Michael Moritz
Andrew Morris

James Morris

Shane Morris

David Morse

Anders Heibrock Mortensen Adam Morter
Brian Morton

Jim Morton

Ermes Morzenti
Dominic Moser
Christopher Mosqueda



Maren Mostoller
Ms. Bunny / Crusher / Little Bear (Alaska) Antje Mlcke
Philipp Mtcke
Cameron Muir
Steve Muir

Ravi Mukkauvilli
Marlee, Graham & Rowann Mulcahy Bernd Mdller
Gunnar Mduller
Matthias Muller
Stefan Muller

Robin Mulvihill
Siew Mun Wei
Frieder Munk
Dennis Minninghoff
David Mufioz Rojas
Ruth Munro

John Murchison
Greg Murdoch
Matthias Murek

Luc Murer

Reagan Muronaga
Derek Murphy

Allen Murray
Russell Murray
Brian Myers
Dominic Myers
Hugh N

N4ckeDie

Wim Nagels

Silas Nall
Mathew Naoum
Kyle Naue
Carlo Navato



Brian Neace
Anthony Neary
Jack Nebel Jr
Rachel Needham
Sarah Needham
Daniel Neely
Robert Neil
Thomas Neild
Adam Neish
Family Nelkon
Christopher Nelson
David Nelson

Jai Nelson

Jeremy Nelson

BJ Nemeth

Jason Nemeth
Zdenék NeSpor
James Netterstrom
Kay Nettle
Frederik Neus
Alex Neuse
Alesha New
Timothy Newbrander
Russell Newhouse
Matthew Newman
David Newton
James “Worf” Ng
Tina Ng

Michael John Ng Cha
Dong Nguyen

Erik Nguyen
Jimmy Nguyen
Gary Nicholas
Jocasta Nicholls
Lee Nicholls
Sophie Nicholls
Paul Nicholson



Andrew Nickerson
Andrew “Bubba Bricks” Nickerson Gary Nicol
Eric Nicolas

Richard Nicoll
Qianqgiang Nie

Jens Nielsen

John H. Nielsen

Niels Aagaard Nielsen
Evgeny Nikiforov
Nikodwo

Vivian Nikolich
Benjamin E. Nilson
Johan Nilsson

Nina and Jan

Simon Nitsch

Colin Nivon

Matthew and CY Nixon
Matthew Noftsier
Christopher Nokleberg
Matthew Nolan
Christoph Nolte

Sally Noonan

Leo Noordzij

Mikael Nordgren
Daniel Norfolk

Jason Novotny
Kanako Nozaki
nss.builds

Alberto NUfez Acosta
Stephen Nunn

David Nussear

Jon Lindhjem Nybakke
David O’'Brien

Mike O’Brien

Jen O’Bryan

Brian O’'Connell

Sean William O’'Donnell



Tara O’Donovan
Chris O’'Dowd-Booth
Cian O’Mahony
Andrew O’Marah
Perry O’'Neil

Robert O'Neil

Sean O’'Neill

Bryan O’'Regan
Sean O'Reilly
Matthew O’Shea
Rik O’Hanlon-Smith
Sean O’Sullivan
Patrick Oakes

Gary Oates
Douglas Oberg
David Oberlander
Neil O Callaghan
Alexander Ocello
Vadym Odariuk
James ODonnell
Johan Oegema
Matthias Oehninger
Jadon Hayward Oei
Oliver Hayward Oei
Ogeleor

John Ogilvie

Casey Ohm
Adenike Ojo

Hans Olijve

Licinio Oliveira
Jaiden Oliver

Cindy Olsansky
llanguak Olsen

Erik Olson

Pippin Omskwerms
One extra anonymous Lego Fan Andrew Ong
Jay Ong



Min Ying Ong
Rein Onlein
Patrick Orem
David Oren
Charles Orey
Jim Ortman
Michael J Orwig
Joshua Osbeck
Kellie Osbeck
Claire Osborne
Paul Osentowski
Geoffrey Osgood
Yuichiro Otaka
Ryan Ott

Frank Otto

Mark Overstreet
Owangolama
lan Owen

Idris Owens
Simon Oxlade
David P.

Frauke P.
Rodney Paananen
Kristine Pace
Henry Pacheco
Marc Pacifico
Nicholas Padula
Bradley Page
Eugene Paik
Janos Pal

John Palagyi

Mr Themy G Palatsides
Mark Palla

Niels Palmans
Guy Palmer
Mike Palmer
Sarah Palmer



Philippe Panjaer
Thomas Pankow
Sandro Pansa
Massimiliano Papa
Dolev Papo

Richard Pardoe
Robert Carter Paret
Ben Parish

Johnny Park

Freddie Hyde Parker
James Edward Parker
Wilbur Hyde Parker
Dan Parrella

The David Parrish Family David Parry
Jason Parry

John Parry

Elizabeth Partridge
Shannon Partridge
Ricky Pasch Jr.
Matteo Pascotto

Thijs Pasman

Mauro Pasquini
Anand Patel

Kunal Patel

Saif Patel

James Patmore

Nate Patnaude

Rob Paton
Christopher Patterson
Tobias Patterson-Jones
Patti

Paul & Christine v
Justin Pauley

Jakob Paulsen

Adam Paulson
Benjamin Paulson
Teodor Pavel



Adam Payne

Brian Baloo Pedersen
Brian N. Pedersen

Trine Pedersen

Fabrizio Pedrazzini
Javier Pedreira «Wicho»
Michael Peebles

Alvaro Pelaez

Andrés Pelaez

Sherwin M. Pelayo
Julian Penczek

Stefan Veis Pennerup

L Penny

Aaron Penuel

Jean Peplinkski

Brian & Tashina Peplinski Stephen Percey
Nufo Pereira

Joseph Perez C.
Jessica Perina

Luca Perna

Brice Pernet

Andrea Pernici
Louis-Philippe Perreault Andrew Perry
Andrew Person
Suzanne Persram
Mikael Persson

Sean Pervin

Gooijert, Peter

Patrick Peter

Magyar Péter

Thijs Peterkamp

Eric Peters

Chris Petersen

Nathan & Julia Petersen Anna Petersmeier
Barry Petrie

Eric Petroski

Georg Pfeifer



Dimitri Pharéell Boelhouwers Zach Pharr
Mark Philip-Sorensen

Jonathon & Anthony Philipsz-Pountney Brandon Phipps
Gracyn Phoenix James Hanna Giuseppe PICCA
Hansueli Pichler

Lorenz Pichler

Rafat Piekarski

Alexander James Pierce

Daniel James Pierce

Joseph Pierce

Todd Pierce

Will Pike

Liam Pilarowski

Peter Pilgaard Rasmussen Roger Pilgrim
Juliane Pilster

He Ping

Zachary Pingrey

lan Pinter

Joaquim Pinto

Mark Pinto

James Piper

Mikaél Pirio

Mathieu Pisarek

Paul Pistell

Emanuele Pitarella

Robert Pitchford

Lianne Pittro

Morten Plagborg

Michael Plant

PlayWell Pediatric Dentistry Berry Pleijster
Steffen Plein

Wolfgang Pleschutznig

Patrick Pleyer

Anthony Pluim-Felix

Orion Pobursky

lestyn Pocock

Laura Pocock



Chris Pole
Alexander Polevoy
Thibaut Polge
Justin Pollard
Stefano Ponti
Winnie Poon
James Poore

John Pope
Richard Portchmouth
Jeffrey Porter
Miriam Porter
Chris Post

Ruben Post

Chris Poston
Tomas Potesil
Johan Potters
Louis Potyka
Dallen Powell
Martyn Powell
Julie Powers
Avaye Pradhan
Jynx Prado

Joe Pregracke
André Prehn
Robert Preseren
Charlie Presland
George Presland
Kurt Preston
Rodney Preston
Andy Price

John R Price

Milo Price

Robert Steven Price Sr.
Volker Prinz (Volkaput)
ProfessionalPlay.nl
Markus Prohl
Bryan Pronk



John W. Pruitt, Il
Alexander Pryba
David Prys-Owen
Daniel Puddle
Matej Pukancik
Edward Pulhuj
Clément Puligny
Bryan Pursell
Chris Purslove
Jonathan Purslove
Quentisha Puryear
Thorsten R. Pusch
Jason Quan

Pablo Quesada
Courtney Quinn
Raymond Quirolgico
Jose Carlos Quiroz
P. R.

Doug “Dhomal’ Raas
Preston Rabe
Jordanna Raelyn Sidharta Richard Raghoo
Kamal Ragupathy
Matthew Raill
Taylor Rajaniemi
Manohar Raju
Owen Ralph

Dan Ramsden
Justin Ramsden
Robbie Randall
Chris Rankin
Henrik Rask
Forrest Rattray
Fraser Ratzlaff
Steffen Rau
Christian Rauner
Manuel Ravasio
The Raye-Bolams



Andrea Razorback
Natalie Reagan Reed
Bastien Rebattet

The Rebelsky Family
Paul Reddaway
Pascal Reddig
Marianne Redelijkheid
Rebecca Redelijkheid
Ron Redelijkheid
Michael Redepenning
Jack Reece

Thad Reece

Alan Reed

Matt “Mars” Reed
Simon Rees
Gwendolyn D. Reese
Phillip Reeves

Taylor Reid Bougher
Willis Reifsnyder
Samuel Reinders
Nicholas Reineck
Dierk Reinke
Frederic Reinold

Karl Reinsch

Andre Reissig

Jorg Reitenbach
Jorge Relea

Jason Reljac

Leigh Remnant
Marius Renberg
Wicher Renier

Kieran Rennie
William Reyna
Donald Reynolds
Millie Reynolds

Paul M. Reynolds
Rosemary Reynolds



Katie RG

Stephen Rhee
Liam Rhodes
Virginia Rhodes
Ava Emma Rhys Leoncio
Paul Rice

Steven Rice

Clay Rich

Tracy Rich

Allan Richards

Ilvor Richards
Lenny Richards
Mark Richards
Claire Louise Richardson Lee Richardson
Luke Richardson
Mark Richardson
Simon Richardson
David Richey

John Richey

Alan Richmond
Stefan Richter

Matt Rick

Oli Rick

RicleBricks

Ryan Levi Ridenour
Bill Rieck
Alexandre Rieder
Klaas Rienewerf
Jacques Rigborg
Lance Rigdon
Jessica Riggleman
Matt Riley

Thomas Riley
Stephen Ring
Maria Rgnn Rinhack
David Riordan

Pal Risebrobakken



Charlie Robbins

Hector Robe

Ryan Roberson

Lionel Robert

Robert & Sophie

Alex Roberts

Kacey Roberts

Mark Roberts

Nick Roberts

Stephen Roberts

Andrew Robertson

Ben James Robertson
Drew Robertson

Jaime Robertson

Karla Robertson

Becca Robinson

Dave Robinson

Jonathan Robinson
Noemi Robinson

Steve Robinson

Bobby Robinson Desperado 56.5A(2)c Sergio Robledo-Maderazo
Steven Rochefort

Ann Rodden

Robert Rodenburg

Pedro Hipdlito Rodrigues Suzanne Rodrigues
Anna Rodriguez

Jill Rodriguez

Luis A. Rodriguez-Gomez
Rebekah Roediger Wagoner Steven Roeglin
George Rogiokos

Eirik Rognan

Wojciech Rogozinski
Daniel Rohe

Cory Rohn

Amy Roll

Bernie Romero

Hendrik Romich



Arancha Ronzon Fernandez Rob Rooney
Tim Ropp

Ruben Aguilar Rosal

Martin Roschitz

Robyn Roscoe

Christopher Rose

Kalina Rose

Josh Rosenberg

Thomas Rosner

Bethany Ross

Joshua Ross

Steve Rossius

Joseph Roth

Megan Rothrock

Marc Rouleau

Guy Rowland

Xiaokang Ruan

Jennifer R Rucci

Heike Ruchotzki

Stan Rudd

Stefan, Jacqueline und Liam Rudi Arlt Daniel Rudolph
Simon Rudskjeer

Stefan Rueffer

Timothy Rueger

Sara Ruesch

Paul Ruffles

Lucas Rummler

Benedict Rumsey

Kevin D. Rupp

Michael Rupp

Jerry Ruscitti

Thomas Rul3

Tom Russ

Gianluca Ruta (SuperG72) David Ryan
Jerome Ryan

Timothy Ryan

Ryan ryanpudd@gmail.com



Mark S.

Amasis Saba

Nolan “Nut” Sackett
Adam Saidel

Matt Sailors

Philip Sait

Douglas P. Salazar Jr.
Nicolas Salou

Ovidi Sambonet
Chuck CD Sampson
Nori Sampson
Nathan Samson
Jared Samuelson
Jorge Luis Sanchez
Aaron Sanchez Portillo
Christoph Sander
John Sanders

Pedro Santana

Rui Filipe S& Santos
Sharon Santos O’Day
Robert Sargeant
Clare Saunders

Jack Saunders

Paul Saunders

Tom Sauter — LEGO Fan — Reutlingen Stefan Sauter — LEGO Fan-
Reutlingen Keith ‘Spaceship Spaceship Spaceship’ Savage Ken
Savage

Myke Savage

Yohei Sawada
Jeremy Sawruk

Jill Sawyer

Jos Sawyer

Tim Saxton

Michael Sbarra

Hugh Scandrett

Scott M. Scarano

AJ Scarcella



Milo Schacht

Zadie Schacht

Robert Schatti

Adam Schaufler

Dave Schefcik

Nikolaj Schejbel
Christian Schellenberger Shannon Scheller
Stefan Scheller

Matthew Scher

Simone Scheuble & Hinnerk Spindler Claus-Michael Scheyda
David Schibeci

Arno Schilling

Jordy Schipper

Hubert Schmid

Jochen Schmidt

Marco Schmidt

Andrew A. Schmidt, PhD
Mario Schnatz

André Phillip Schneider
Robert Schnell

Bettina Schnerr

Adam Schraedel

Caitlin Schremp Bowdish
Bert Schreurs

Robin Schulte

Olaf Schultze

Harald Schulz

Sascha Schuster
Kenneth “Sulfo” Schutt
Martin Schitt

Michiel Schuurman
Valentin Schuwey
Robert Schwaniger

lain Scott

Justin Scott

Michael Scott

Tyler Scott



John Scott Stelmack
Pier Scotti
Opal-Hannah Seabrook-Kendrick Hannah Seager-Wilkendorf Hans
Seager-Wilkendorf
Richard Seal

Daniel Search
Anthony Searle
Vincent Sebastiaan Breider Sophie Secretan
Sven Seele

Tofol Segui Pons
Karsten Seidler
Mark Seitz

Molly A Selan

Jena Selle

Kevin Seltmann
Steven Seltzer
Torbjarn Selven
Jonathan Senior
Lars Sequeira
Ashley Serotta
Filomena Serpa
ServiusTheBear
Rudy Setiawan
Dietrich Seto

Chris Settecase
Kamran Adam Shah
Ronak Shah

Lane Addison Shank
Chen Shao

Nariman Shariat
Martin Sharkey
Richard Sharp

Sam Sharp

Xenon Sharp

Jaime Sheather

Dan Sheehan

Kai Sheehan



Phil Shelley Callum Johnston Craig Shemin
Sam Shepherd

Ang Sheppard
Aurora J Sheppard
Leslie A Sheppard
Mark Sheppard
Adam Shergold
Jenyfer Lee Sherman
Claire Shewbridge
Adrian Shine

Peter Shinton

Larry Shipper

John Shirlaw

Atom Shock

Derek Shonrock

Ng Swee Shoon
Jeffrey Short

Denise Shoup

Jo Ellen Shumway
Paul Siahaan
Thomas Sibum
Hammad Siddiqui
Vitézslav Sidlo

Rob Sielert

Samuel Sievert
Ronnie Sievewright
Allan Sigersted

Luca Signorini

Dan Sillers

Oliver Sills

Jason M. Silverman, in memory of Minerva Gaia Silvestrelli
Anthony Silvestri

Lu “Messymaru” Sim
Maria Teresa Simino Rueda Chris Simon
Joshua Simon
Damien Simonneau
Alexander Simonson



Mark Simpson

Neil Simpson
Edwinder Singh
Alanna Singletary
Evert Sinterniklaas
Gavin Sinton
Gabor Sirai — Susu
Tamar Siskind
Amy Sissala
Richard Sitnik
Robert Sives
Johan Sj6berg
Mikael Sjostedt
Lars Skjeerlund
Robert Skow
Callum Slade
Barnabas Sleep
Keith Sleight

Brian Slevin (RVA-LUG.com) Rebecca Slivka
Marc Sloan

Kaiser Slocum
Kent Slocum
Christiaen Slot
Luke Sluman
Torleif Smaback
Corrado Smaila
John M. Small
Keppel Small
Matthew Small
Michael Small
Katarina Smatanova
Arno Smeets

Pim Smets

Roman Smidrkal
Peter Smit
Andrew Smith
Benjamin Smith



http://rva-lug.com/

Brett Smith

Christopher L Smith
Darren John Smith
David H. Smith

Duncan Smith

Eric Smith

James Smith

Jamie Smith

Jason Smith

Jeffery Smith

Jonathan Sandford Smith
Kevin Smith

Maggy Smith

Marlon Smith

Matt Smith

Max Smith

Melissa Smith

Peter, Hester and Kit Smith Philip G.W. Smith
Raymond Smith

Ross Smith

Ryan Smith

Sam Smith

Samantha Smith & Bobby Lau Harry Smurf Au
Olivia Smyth

JJ Snader

Kim Snaith

Peter Sneddon

Robert Snedegar

David Snell

Hannah Snider

Sjoera Snijder-Sahuleka
Michael Snook

David Snyder

Jason Snyder

Scott Henry Snyder

Loic Sodoyer

Morten Sgfteland



Lili Soh

Yun Huei Soh

Nick Sohr

Bob Solorio

Tommy Soltis

Bill Somers

Leon Song

Sonny is the Knolling Queen Frank Sopko
Ray Sopko

Jonathan Sorge

Mat Southern

Cheri L Sparks

David Spear

Michael Speckenbach
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