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Hover Boards and the
Skateboards of the
Future

Introduction

by Lance Winslow

Therehas never been a greater time to be a kid and it is only going to get better. The toys of the
future will be absolutely incrediblén fact today we can walk doway islesin any store and we

are overwhelmed by the advancement in sophistication and #aityefhe kids of today like

the complexity and realness of the toys and for adults it makes them wonder;

"Where were all these great toys when | was a younger?"
If you have children or grandchildren perhaps you have said or thought the verthsagfidf

you are a kid, well you do not even know how good you have it. Some of the flying toys, RC

remote contromodels and dolls are unbelievable in bdésign and technology.

: ﬁ

Then there are the computer ganddeo games and tetbys, wow, are they incredible or
what? All the kids have celphonegoo, which were not even available when their parents were

young. Heck most of them did not even have computers
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This book is about the Skateboards of the fitbut they will not really be skateboards at all.

Well they will look like skateboards but they will fly too. All the technologies presented in this
book are either available now or in the works, as emerging technologies. Everything in this book
is possille and probable in the future and the skatelmaichteboard parks and skateboarder are

all ready to do a time warp into the future.

What a great time to be a kid. In past peritiaschildren played with simple toys ewvensticks
and rocks; in the fuire the sky is thes notlimit andthe ground no longer i®erhaps you have
watchedthe movieBack to the Future lland the fancy hover boaskateboards? Well these

Hover Boards have been on the drawing boards for years and some have actually been built

Of course until now they have not worked that great or been all that imprestey agere in
the Hollywood movieBack to the Future I, but with the advent of new materials such as
carbon nandubes they will be. Carbon nantubes are100 times lighter than steel and 50 times

stronger.These are vastdvancements from the first wooden or plastic skateboards

In this book on Hover Boards, the Skateboards of the Future we will take the emerging
technologies and integrate them into spert of Skateboarding taking the entire endeavor to a
whole new levelThis work has been a labor of love for ntestarted out as a simple book when
a fellow writer proposed the topic and then the research into the technology that might make all
this pasible drove the project to up the ramp and into the air, where future awaits. The only
qguestion is;

Are You Ready for the Future of Skateboarding and

the New Technologie®f Hover Boards?

If not get ready because all these kigbh concepts are in the pipeline and they are screaming
ahead with or without you. The Future of Skateboarding will never be the same again. | hope you
will enjoy this book and most of all | hope it will make yountty imagine andhelp us design

our future, becausés time to fly!
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Chapter |

The Past, Present and
Future of Skateboarding

There have been some reports thaffittse skateboarda development of thearly 1900sand
were literally 2 X 4 Boardstrapped to wheelRoller Skates, whica much olderconceptwere
robbed of theiwheelsto make these early skateboards contraptions. The wlestsremoved

and remounted to the boards and sometimes baskets or wooden crates were also attached.

In the50's there were actually people who platy wheels on boards and attempted to ride them
in places like California

Street oiSidewalk Surfingit was called Sometimes people would take food crates and put
wheels on them and go for it down paved roads and hills. It is hard to figure outastiee first

person to put wheels on a straight board or plank.

Who knows maybe Leonardo da Vinci invented suchragthind it just

never made it into one diie sketch books which was salvaged?
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By the early 1960s skateboarding was becoming pretty popular and there were down hill racing
contess like down hill skiing.Kids would practice and look forward to thesesnts There were
free-style contestalso andolks would do tricks and there were judges like ice skatfg
coursetheskill-level of tricks were nothing compared to wkats can ddoday.Some of these

homemade or rudimentary skateboards were damgs compared to today's surfboards.

The rubbenyplasticurethane wheelsdid not become available until the early 70s and in the late
70s skateboarders saw the first curved tails to help in pivoting tricks and maneuvers. The first
skateboard parks aleame into existende the 70'sandthis gave the kids a place to practice

and tryout new tricks.

In the 80s skateboarders would use video cameras to record their trick maneuvers and many of
thefree-stylemoves got more progressiwdfficult and impressiveBy the 90s it was totally out

of control and extreme skateboarding helped increase the popularity. All of this fueled custom
skateboard sales, shoe sales, sportswear and accessdne#dustry was growing up and

getting serious.

Todaythe modern skateboard is an engineering marvel with racing parts, exotic alloys, awesome
graphics and specially designed components worthy of the latest fighter planes. Of course this is
still only the beginning, as now there &igh-tech skateboard videaamesand next comes

Virtual Reality skateboarding simulators and Hover Boards
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Problems; Friction, Slow,
Heavy and Hard to Ride

Indeed, we can only imagine how haingseearly skateboard contraptions were to ride. Perhaps
you have tried to rideugh acontraption yourse# | can remember personally as a kid using old
trucks of anold skateboarthought at a garage saed attaching them to a board and rolling

down a long driveway.

Of course af years old you are not much of an engingfeainything you build odesign asyour
inventions areyenerallyperfectedhroughtrial and error or you crash and burn still
remember what happengding down the driveway started to get theigh-speed wobbleand
eventually they got worse and woimad the whole thing dumped metonhe driveway and |
crashed, sound familiar. Millions of young boys started out this way.

Un-deterred | simply went back to the top of the driveway to try it ag@athagain. Ad whatdo
theycall the definition of insaity; doing the same thing over and over again and expecting a
different result? The results were quite sintplsee on my elbows and Hands. BacHr@wing
board;adjust the truckause bigger nail§l had no screwsandborrowallittle duct tapeout ofthe
garage too. Engineering indeddjuess everyone wants to ride when they are young and

skateboarding is easy enough anyone can?

[Popular HumorouSkateboardlog Image]
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You can imagine how excited | was to get my fpiststic skateboard with tharethane wheels
Of course the other kids with the more higleh skateboards that were fully customized laughed
at me, but you have to start somewhere and theyhaldaostart with plastic boardeo. Where
do what you think | got the old trucks antieels to do my driveway experimenBfe of them

soldthehandmedown boardo me at his family's garage sale.

You see the problem was not that the wheels or trucks were of poor quality, they worked fine on
the old plastic skateboard, but not so wella much longer board that was perhaps five times the
weight. Eventually,l figured out that, Ihad to tighten up the trucks and pay particular attention

to my own balance and that helped a little until thabblesstarted. Thus | can easily imagine

the problems that the early kids between 1905 and 1950 had with their skateboard devices.

How Skateboards Are Made

Most skateboards are made of wood and there are certain woods that are preferred by skateboard
manufacturers. One of the common types of woods used comes from Maple Trees. The wood is
cut into very thin slices or veneers, which willlaeninated togetheruting the manufacturing

process using glue very similar to how plywood is made.

The glue or adhesive is sandwiched between eactil#histrip of wood and pressed together
and allowed to dry. If the skateboards are to havetad& on them, the woodilvbe pressed
into that particular shapélext the skateboard will be cut out from the wood and holes drilled

where the trucks will be mounted underneath.

Once this process is completed it is time to for the boards to be sanded and finished. Then
variouschemicals andinishes will be applied anthen they are ready faustom graphicsThen

the coatings, graphics, silk screens will go through a drying process, generally in a big rack and
for a specific time period.ast noseguards or other incidentaktra features will be attachedd

then boxed and shipped to the retailer
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Plastic Skateboardsare made of several different types of plastics and are relatively easy to
make in large quantities by usiimgection molding manufacturing processéhis isan example

of an old early 80s plastic skateboard.

Most Plastic Skateboards are considered cheap compared to the wooden skateboards. Still not all
plastic skateboards are flimsy or to be considered lesser. It really depends on the type of plastic
used Most riders like a fairly firm board for tricks with only a little give in the center for hard
landings and spring actioWost dl Carbon boards and composite construction boards can hold

up to the scrutiny of comparison atietre aresome ridershatprefer them.

Skateboard Truckihathold the wheels are one of the most important components of modern
day skateboards. Generally they consist of an axle, triangular shaped hanger aruairatkitig
The trucks are bolted to the fapkate, which is bdéd to the skateboard. The kipan can be
loosened slightly to allow famore or less rigidity making the skateboard able to turn easier or

ride stiffer for steering.

The rubber grommet hedpake up the space when a loser setting is chddars it carbe
adjusted for the rider's skill level or type of riding the rider will be engagékhis is howmost
current skateboards are made and the mechanics of how they work, but all that is about to change

in the near future.
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Hover Boards; Skateboards of thd~uture

The kateboard ofthe future will be hover boards and if they are to fly they will need to be
madeout of lighter materials. What materials might they be made of? Chances are they will be
made ofCarbon Nano Tibe construction, grapherge ultra-light weight compositesMost

plastics such as polyethylene and polypropylene are way too heavy and wood simply won't work.

This means the current manufacturing processestbaised tonake skateboards will have to
be changed along with the materidliis transition may upséhe industry and some of the
riders and there will be resistance to change. The resistance will be similar to what we saw with

skis or choosing to go down the slopes on snowtsoard

Most skiers were reluctant to switch to aitmards because they alithemselves purists, but

over time many tried the new snowboards and enjoyed them very much and never went back to
skis.Will some skateboarders be afraid to fly or worry about the injury risks associated with
high-tech hoveboads?
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The allure of being able to fly on a skatebolada tremendousalesadvantage for the
manufacturers of hover boarddthough they will certainly be seen as disruptors of the industry
and current technologyOver the last five decades the sport of skateboarding has increased
incrementallyand become more exciting each year. However, skateboarding has not seen its

greatest leap in technology quite yet and the hover board will change all that.
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How isCarbon Nanelube construction done? Currently Carbon Nano tube construction is very
expensiveand there are several prototypanufacturingnethods, none of which are producing
the economies of scale for all the potential applicatioherd&fore itause ad applications have
been ultrahigh-tech such as military and space. In the future afsCarbon Nano tubes will

be used fobicycles, golf clubs, skateboards and car bodies

In fact, Carbon Nano @ibes will be used any time weight and strength anssue and that is
usually all the time maning ttat Carbon Nano tubes will be used in nearly everyth@®arbon
is plentiful on planet Eartiand there is no shortage, it is only a matter of the manufacturing
process as costs come down in manufacturithg number of applications will increase until

evelything is made and Carbon Nanabks.

Future Designs and Styles

What will the future designs and skateboards look like? If the skateboards are todpeaaid
like hover boards then chances are thély be quite a bit different from what vaee used to.
For instance we know that hover craft have an interior area undetoggdp the air in ground
effectfashion.

We also know that hovercrafiblow lowpressure air underneatat one totwo pounds per
square inch To lift a 180poundhumandoes not require too much air flow close to the ground
while in the ground effect. But as the hover board gets higher thpresgure area escapes and

as the hover ard moves faster the air gets away.

Any future design of hover boards will have to take all this into consideration. The mechanism
which blows the air also takes up space and this will have to be part of the interior of the board.
Therefore the board Wihave to be very light and hollow inside and a little thicketallerto

containthe mechanical part

l4|Page



Our drawings showand additionall-5 inches in height witind additiona® inches below the
board Hovercraft need quite a bit of air and thereforetloger Board will alsohave to be
designed in such a way to collect the air as it moves forward with a seagsobops and slats
which help redirect the air into the interidowermechanism

Too much restriction of the airflow wilecrease thkover boar potential This means the
riderwill not be satisfied witlthe speed, agility or performance of the hover bodiee board
will also need a spoiler system to dump the airflow it does @ed it times, as do hover crafts.

The design must also allow the hover board to proéaoegh liff thru normal aircraft wing
aerodynamic theory to support five times its weight during forwaogement A wing shape
with side gates will need to liecomporated into the desigiiBernoulli's Flying Wing Concept

plane)or an advanced stealth flying wing design might be viable as well.

Of course the shape of the hoverboard in reality is certainly not limited by the current shape of a
skateboard. There is no reason to follow the rui@e@emental changeshen we are about to
revolutionize the entire domain of skateboarding. If you cansihy our modern day trains run

on narrow trucks you will see my point here.
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You see, in the early days man traveled by foatmade trails due to wear, generally following
trampled brush and animal paths. Then man teahat the backs olomesticate@dnimals.The

horse was a perfect animal for this and eventually all the trails were one horse wide, but then no
one could pass coming from the other wHye pathsandtrails becamdwo horses wide. The

horses made indentations in the dirt and then theydvill up with water and make ruts.

When the wagon was invented the wheels had to be the same distance betviedweeytst

level. Nextcame the traintracks were laid in the ruts still the same basic distance apart and the
wheels on the train we built high to clear the bump in the middle. Indeed nothing has changed,
trains still have narrow wheend are completely unbalanced and top heavy today.

Let's not make the same mistake with skateboarding or propose the same shape for hoverboards.
These future hovedards can be any shape, we are unlimited in thought andconster
potentialshapesuch agor instance

Spade Shape Deck of Cards
Manta Ray Shape

Frisbee Shape

Triangle Shape

Stealth Fighter Shape
Pentagon Shape

Tear Drop Shape

Oval Shape

=4 =4 =2 =4 =4 A4 4 A =2

Bernoulli Flying Wing with Gates

Whatever shape is chosen it must provide the aerodynamic solutions for our chaltemgeki

be smart to stay away from shapes that are too wide because as the rider turns the sides would hit
the ground andhie lower the unit hovers the better the performance whier iground affect.

Indeed the wings would be fatter more rounddtrterand less swept with more camber. The

point is we are not bound by the shape of the present period skatedmveedcare alking about

the Future.
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Delta Wing . m

Aero-diamond

X-36 Derivative = S

Additionally another important point is that we must not waste any airflow in our desiga. T
air which is blown underneath will need tofgeused thru a series of design shaping strategies

to force that air back along the aerodynamic structures of the hoverboard body.

The goal is to build a hover board which ¢eavel like a hockey puck on air-hockeytable
very fast and maneuverabl€hen use that speed taig lift from the relativavind and use
deflection strategies for maneuvers and tricks, jumping and clearing objects. Since forward flight

does exist also the rider will employ angle of attack strategies assvedisic propulsion

If the rider decides to slow down or turn detions then they will simply pivot the board into the
relative when and use that to slow down and change directidungng this transitionalflight
phasethe airflow comingn at the bottom of theover board will need to be trapped and
redirectedoackaround thru the turbines rather than fighting trsentherider can zoom ofin the

other direction.
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One other consideration to all this is that the rider's feet or shoes will get in the way of the
airflow and since they will be adjusting their feetitios for stability, it makes sense to have a
raised platform where the rider will stand away from the actual board. In doing tidertaulli
Principle and ventur effectmight also be employed forcing the airflows to speebefeen

the top of the baa and platformand into the intake area for the hover blowers.
All this is possible but it will radically change the design and looks of what we considetii® be

modernday skateboardThe futuristic design will be very cool looking and like nothing you
have ever seen before. Will it fly? Yes and like nothing else you have ever seen either.

Back Packs and Accessories

[www.Onecoolhunt.com]

Since the hover boards of the future Wil larger and taller than traditional skateboards they will
require a little more room to be stored. For kidsg hover boards to go bhogh school or using
themon college campuses to get to and from the dorms, apartments or their speces

changs will need to be made on their backpatirage systems

A few hover board designs which had been kicked around &irtliee Think Tank discussed
inflatable sections of the board. If parts of the hover board can be deflated then the hover board
can rest in a sleeve on the back cligtom designed backpasikilar to the ones that kids ute

puttheir schoolbooks in.
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Once done wit class the rider will have to4eflate the hover board; this can be done by a
utilizing acouple ofsimplestrategies. A smaflump mechanisiwan be incorporated into the
backpack andperated by a battery charged by flexible solar panel which iepidue back
pack

The small pump would be engaged after the hover board is turnedicmwill allow the
airflow directed into the inflatable parts. This would fill up the hover board like a balhadin
way), but additional air pressure will be nedde fully inflate. This is where the small pump

mechanism comes in.

The backpack storage device for the hover board will be an integral part for the rider. Currently
skateboards are often put into a sleeve in special backpacKgeiatio strapsThe haer board
will follow this tradition with only an incremental change as needed. Those who designed

backpacks for schoolbooks will also get into the hover board backpack carrying business.

Currently there are several patents for backpacks that hold skatetand if you go intany
skateboard shop you can see the current designs and models; these will all be changing as the
number of hover boards increases into the mafltedre are some inegpsive skateboard

holding back packavailableat WalMart.

The market potential for hover boards is most likely about 35 millgeran the UnitedStates

alone. Much of this will be determined by cost and efficyesf economies of scale in

manufacturing, along with current economic conditions.

Accessories fonover boardsill be as common as accessories for new iPods, BMX racing
bikesor ATVs. There will also be new attire, safety gear and the incorporation of
communication systems within the hover boaitlavailable online in Internet Stores and in
specialy skateboard, hover board and surfing shops. Net centrically speaking the backpack will

be an integral part of hover board use in future society.
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Interactive Skateboard Parks

Skateboard parks are a wonderful place for kids to practice and hone their skateboarding skills.
Skateboard parks are a place where youth can enjoy themselves and challenge their abilities
against other kids in competition and learn about mentorship aatwvty. Of course as more

technology is introduced to the present sport of skateboarding we will see revolutionaryschange

During extreme skateboard competitions we see that riders can choose their own music to get
them into the zone and wow the crowtdée will also sedaser measuring systemaich tell

how much air or height each rider coming off a ramp has attained while special timers measure
the hang time. Digital Clocks and fdgrns are used to time routines and tricks and level the

playing fieldallowing the best man or woman to win!

[YMCA Skateboard Rrk USA]

In the future directional sound will be used to alertrtdler how much time is left on the clock
or how high theider wenton the last ramp or even call out his speed approaching a ramp.

Directional sound can also be used for the music and onhddewill hear it.

The riders will also be able to pick up a complete recorded routine to play on their computer to
increaseheir skills. For instance, the skateboard park will be set out in a grid aridehill
have aractive matrix RFID tag [Radio Frequency Identification Tag] his shoe which will
record every motionTherider will be able to go home on his compuéerd see the speeds,

directions and evaluate his performance so that he might achieve even greater results next time.

20|Page



These technologies will not only be available for competition but also at the local skate parks
with Digital Equipment and for a small féleerider can buy a CEROM which was burnetly
theskateboard park's digital nervous systefrhese technologies will also help pay for the skate

park's upkeep and maintenance; perhaps even fund future expansion projects.

Digital pictures and digitalideo might also be incorporated into skate parks. These digital

pictures and videos can also be used on the ridg&paceor social networking web site

The research gained by all this data can be used by skateboard park designers to make better
skate jarks, learn which ramps are stfavored and to make the skateboard parks safer. As
future hover boards cometaplace all the systems will already be available to make the

experience totally awesome.
Rainy Day Video Games (VR LivingRooms)

With interactive digital skateboard panke will also seea whole new wave of digital recordings
for skateboard riders. Through CAD/CAM technologies and digital videswidlycome the
videomaterial needed farirtual-reality skateboard parksvheretherider stands on a board in
his or her living room, which is mounted on a platform in front of a large-tigimition flat

panel screemt first these systems will show up at theme parks and then eventually be

incorporated into the lineup of videogasrtgy Microsoft or Sony.

You can expect these virtugdality living room games to be used by kids during rainy days or
inclement weather. As more and more people buy these systems the prices will come down.
Currently these technologies are astexpenise asyou might think becaudike skateboard can
be mountean the platform, which will record the speed attained by the foot motion and as the

riderleans from side to side thalsowill be recorded and displayed on the screen.
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The Online Think Tank estimates the Virtual Reality/Video Game Immersion Industry to be well
worth 5 Billion Dollars by 2012andgrow by over 815% per year. Skateboarding or Hover
Board type augmented or virtual reality gaming will be asedtor of thatnarket, which once

introduced will surely grow along with the total market.

Interactive virtualreality games such as this are good to help a rider practice without getting hurt
doing very complex trick maneuvers. It will also keep young riders active during bad weather
and give them a workout, meaning that we might prevent qunsatile diabetes. Not to mention
that such aideogamel/virtuateality systenwill be extremely fun, challenging and exhilarating
especially for grown up kids who cannot perform as well as they once did in their Jhath

‘glory day' reliving of the Bé&dy Boomers and X'er childhood will be a percentage of the users.

For folks overage40 chances are they will not wish to risk injury on a kigth hoverboard of

the future doing tricks however they might consider using it for local transportation bééas
noted thatheelectric powered skateboanmnufactured by &lorida Company can keep up

with traffic andare enjoyed by folks up to 60 years old and very popular with the over 30 crowd.
They are used for fun and local neighborhood transportadioa.mother and medical doctor,

Dr. Nathalie Fiset asks;

I am wondering what physical abilities one needs to use this device;

Is it more like surfing? Will we see grandmothers on those soon?
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This is a very importarquestion and a Hover Board would mlis¢ly not be ridden by anyone
who would not feel comfortable getting on a regular skateboard however, as the technology is
refined we will see these hoverboards available to everyone. The tpekformance sport

Hover Boardswill be made for kids angros, while other models will be developed for the rest

of the consumer and commercial markets

Of course everyone might enjoy and exhilarating Virtual Reality ride in their living room and
that will be almost as thrilling as the real thihga way hoverboards operate in a similar fashion
to surfboards, although realize that ocean water is 750 to 800 times denser than air at sea level,

making the Hover Board much more agile and extremely responsive.

Depending on the design and number hawets underneath or the model type it will be easier
or harder than a surfboard to ride. The great part of the technology is that a grandmother can
experience the same sensation in the VR Living Room, as her grandchildren experience out in

the neighborhod, at askatepark oron thefamily driveway.

Professional skateboard ridecould sell their best trick performancesato online trading
systemsuch as on eBago others might try to match their slall for just pure entertainmehy
slipping the CDRom or performance storage cartridge into their living room gaming system
This would allow riders who spend all their time skadardingthe ability toearn a living for
their efforts. It would also be a good way to get additional content for videogarteebe used

in Hollywood movies.

Holographic virtualreality living room gaming is on its way and this will allowider to
experience a near reality skateboarding session totally immersed in the activity. It will also give
therider confidence in higr her ability toovercome fear, build setfonfidenceor attain an

expert skateboarding level.
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Chapter Il

Hoverboard and Skateboard
Mechanical Components

Presentday skateboards are actually engineering marvels, but they have been so refined that they
are quite simplistic by today's highchnology standards. Perhaps this is why they work so well

in that they keep it simple; a founding principle of goolidsengineering. There is not much to

a skateboard once you have the board, the trucks and the wheels, everything is pretty straight
forward. The boards are made out of plastic, would or composite materials. The trucks are made

out of combination of allgs and the wheels are made out of urethane.

Not only are there few parts, but the manufacturing allows for some stiff profits by the time the
brand marketing techniques are applied to the teenage consumer mind. Everyone wants a "rad"
skateboard, didn'toy when you were young? | know | diflerhaps why the skateboarding

industry approaches surpassethe billion dollar mark during peak 16year industry susector
cycle® Some say that high fuel prices increase skatelsadedas the parents are lesdling to

drive their kids to various activities in the gaszzling SUV or minivan?

Hoverboards are quite a bit more complicated than actual skatebbaudsee, bver boards

must have their own propulsion $gs and a radically new design todidge tofly. A hover
board by itself is fairly easy to make, but making one which supports a human being is a lot

trickier.

For a very small board to lift up a human being using current technologies is not completely
impossible but the board must also supierown weight, motor, blowers, electronics frd
fuel before it is ready for the human rideEven if the unit is powered by a battery, batteries still

take up weight.
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Making the hover board very light is a must, but there's only so far you canage lgefi hit a
hyperbolic curve of diminishing returns. It would be nice if the skateboard riders diceight w
so much andf they wouldlose a little weight, but we cannot count on humans to watch their diet

judging from the current obesity of Americarcgeties.

With or No Wheels

Everyone knows that skateboards have wheels and they might have guessed that hover boards
will not need wheels; or will they? If you can build a hover board with wheels then that will
make it easier for landing, but it willot make it very aerodynamic and it also adds weight. If

something is to fly it is important that it is as light as possible.

If a hover board loses its air underneath or its ground cushion it will settle back to Earth and then
when it touches thgroundtoo fast and goes thru the ground cushienrider will be stopped as

if he hit a rock on the sidewalk that stopped his wheels. This will deject the rider and might
cause injurnyor worse hurt theider's pride Generally skateboard riders hate agility to keep

from injury due to minor stoppages.

So the question is should hover boards of the future have wheels or should they have no wheels?
The question is simple enough ayet the designers of the hover boardshef future will have

to dedde whether to put wheels dineir innovations or not

Due to the adoption process of those who were engage in early technologies it might be wise to
have wheels on the first hover boards sgltipeopleonthe eas®f the transition Although in

doing so(adding wheels to the first productigp@rformance will be lost on the hover board and
decrease the potential excitement forrider. This might cause lbacklash against the new
technology of the hover boaghd prevent it from attaining the attritioste needed with new

trends and technologies.
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The smaller the hover board the more agile it will be and the more fun to ride. It makes sense if
we are to introduce hover boards into the skateboard market that we must completely consider
the"WOW" factor for theriderif we wish them to ditch their current wooden skateboard for

this new technology. Once again let us consider snowboarding versus skiing and how the
snowboarding trend eventually overtook skiing and revolutionized the sport.

Landing Gear Retraction

One technique to solve the problem of hoverboard wheels is to make extremely light weight
wheels for rolling or very hard landings. One great thing about hover boards is that they use the
"ground effect" and reduce the strain on ankles on lagdyet skateboarding is currently about
gaining momentum and then thrusting into the air, which means riders must adapt to new
techniques or designers of howrards muspony upto the reality if theyare toexpect early

adoption from mass market exgmi

One great thing goinfpr Hoverboards is that they fly and flying goes very deep in the desires of
mankind. How would the landing gear be activated? One thought is to Bavefaap push

button controlon the hoverboard for acceleration of howestors and anothéo put up the

landing gear, makg the skateboard intfull-hoverboard" Threein the greet and away they

go hover board style?

[Joe's Hoverboar®nline Gallery]
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Then if the landing were to be very hard or a rolling landagplane runway typeather than
helicopter stylgthen the rider could tap the push button control to extend the landing gear and
yes this would require lots of practice by the rider to become profi€ermt.thought is to have a

fixed landing gear whiclwvas aerodynamically part of the design for airflow or lift.

Engineers are now designing the skateboards of the Fartdrare thinking here along with the
Online Think Tank The skateboards will really be flying hoMaoards and much like the
Hollywood Movie Back to the Future I, with Michael J. Foxand Biff. One interesting dilemma
for these designeurrentlyis should these skateboatiuisverboardfiave wheels at allWith
Wheelsor No Wheels should they have Landing Gear Retraction?

This is sonething thawill ultimately be a compromise by designers and engireaishe
desires of the riders purchasing the hover board technologies in the market place. Performance is
on everyone's mindnd so the mutual goals appear to be inline with each other.

Wheels Without Friction

Wheels have always been an integral part of skateboarding and yet this is all about to change as
the era of the Hoverboard is usheredRemember wheels on the ground cause friction and that
meansslower boards. The whole idea of the hoverboard is to reduce friction and increase speed
like ahockey puckon an air-hockey table When wheels are involved the boaads slowemand

will be muchless maneuverabblnd of course this directly correspondshna decrease itne

fun factor.

If you will recall in the Hollywood Movié'Back to The Futurell " there were no wheels on the
hoverboards and you can see the increased exhilaration that the rider expe@éooedse as
skateboards turn to hover bosiid theinterim skateboardwill most likely be some ofboth;that

is to say they will be more likeover Board Combos.
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For a full transition of skateboards to hover boards we nitedt the wheelsout this will not be

as easy as it sounds. Indeed, wayraven seéictionless wheels without bearinggich will

really increase the speed and performance of skatebdéadsetic wheelsif introduced before
Hoverboards may lengthen the time to full adoption of hoverboards by as much as a decade. This
is be@use something as revolutionaryfiastionless wheelsvill give the skateboard new life

blood to keep the industry sector going with increased sales, sponsorship and marketing dollars.

Any leapfrog technologies will then need to out perform the newedl@drds withmagnetic
friction-less wheelby quite a bit to cause consumer migration to those new technologies. Still
the first hoverboards for the skateboard market will most likely have to incorpordietioa-

less wheeld they become available jor to wide spread hoverboande. Therefore it appears

that although these two technologies are diametrically opposed and competing, they also can

compliment each other.

For instance let's say that magnetic wheels are introduced into the Skateboard Market in six
months; this will cause a new rotation upswing intipcal decade long skateboard market
sector. Therefore the perfect time to introduce the new hoverboards of carboiuheno
construction will be at the top of that natural product cycle and industrgestibr top and begin

a new product cycle in an alrealdyperinvigorated markesegment

Back to The Future and SctFi

How realistic wasBack to the Future" in predicting the future of hoverboards? Well, probably
not so far off. And although not a lot was explained in the movie about how they work, it was
easy to see that they got the part righout how much fun they might be. Is any of this really
feasible with current technology? Suites only a matter of R and D, mental will power and a

pot of gold (ROlat the end of the rainbow (journeyA sharp entrepreneurial team could bring

thisHover Boards to market and develop this technology to be ready in wydars3if they had
the vision, strength of character and determination to go the distance.
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When trying to make any object fly one needs to employ the sciences of physics and
aerodynanics and it sure pays to know a little about engineering as well. When looking at
building the firstflying skateboardvhich would be fully controllable by the rider just like a
high-tech skateboard we looked to our Online Think Tank for answhese isreally no barrier

that is too insurmountable in getting this done on a reasonabléaiviee

Indeed there seemito be a few schools of thoughtlooking at solving the problemnd
challeng of building a couple of fully functioningoverboard prototypes At first we noticed
that there weréwo basic mindsetsn our Think Tank Hover Team when it caméHmvering
Theory thus we were some what divided icmps.

9 Old School blowing low pressure underneath like a hover craft.

1 Use of theCoanda Effectthe type of airflows helicopters use
amongst other techniques to get them to fly.

After discussing tese concepta while several folken the Hover Board Think Tank Team
considered a radical departure from these methodayMiscussedntigravity devices thru
frequency manipulationglthough currently this requires more power, meaning more weight to

run a vibrational frequency deviae the future this will be possihle

There are many theories on this from combining different frequetacisrupt gravity waves or
create combined waves that will cause a specially shaped skateboard to lift. Currently such
technologies are not yet availapbait groups like HoverTech.com run by Bill Butler see a day

when this will be possibldBelow are TimVentura's antgravity experiment prototypes.

[Tim Ventura's AntiGravity Experimenté Renéecorh
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These concepts segretty cool although the power requirement would be very high and so far
to day no one has been able to lift anything heavier than a small mouse and even that took a
rather large device and a lot of external power. Lifting a B8 pound human in motianeans

the board must generate the energy ifsefeven #imsy lightweightTriangular Shapedinit

that is3 feeton a sidecan only lift about 100 grams

Indeedsuch an amtgravity lifter would have tgerformincredible feat, which arecurrently
impossible andlo so withouhigh-frequency pollution riskgo the human bisystemis another
story entirely Our Think Tank believes that this sim not feasiblebut is hopeful that with
proper R and &nd funding thain the futuresome excellent@plications may b@ossiblethru
antigravity lifter technology, but alas it probably will no¢é on a Hover Board. Bill Butler's

HoverTech projedis on the leading edge of this technology searching for a breakthrough.

Otherson the Online Think Tank Heer Board Team duringbrain storming sessiomame up
with a concept of incitingurbulent edg flowsto pull the board and rider up like a Tornadic Cell
sucks in trailers at a trailer parkhis would use a combination of relative wind andlirecied

air from the hover motors over the upper surfaces of the board.

In doing this the rider would need to be placed above the top surface where the eddy flows move,
perhaps a secondary raised platfavhrere the rider would stan&everal designs were
consicered and desigrusing these strategie$ fast moving eddy flowdoes indeed have

significantrelevance.

One gentleman came up with an idea toaissembination obDeflection Lift, Coanda Effect, Low
Pressure and air thickening by way of molecular mtigent of air moleculdsy way of ionization
thru directional frequency strategies. He said he believed that this wasdgther This makes
perfect sense because thickening the air, increases the buoyancy of the board and rider.
Combining this with the o#tr methods means a synergy of strategies inagpstential. When
asked more about this we got into heavy physics and hehay theories on this including one
he called"Banana Peel Propulsion”which is quite interestingnd could work for a larger
system, Blimp or a dirigible UAV.
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Soperhaps a combination of strategies is inline with realizatidlyiofy skateboardsafter all
they need to lift a lot of weight considering their size and move it along very rapidly if they are
to be any fun and excitee rider; allowing them to do new tricks and keep the crowd on their

feet. Flying skateboards are on their way and they are coming fast, jump on!

The advances iflying skateboardsr hoverboards will provide transfer technologies to
everything from be#ir aerodynamics for vehicles to aerospace efficiency increases. Thus any
undertaking in this "teen entertainmeséctor has transfer technology potential which is far

reachingDid someone say flying cars?

Propulsion

Let us put skateboarding aside for a second and cortgger craftdesigns hover boards
prototypesand the reality of the forces of nature that they must deal with to perform. Let's

explore both on planet and off planet activity for a moment to fullggmhat is going on.

One of the biggest considerations of Hoverboards will be the need affreignt propulsion
systenwhich is lowweight and powerful enough to over come issues aiithesistances

speeds increase. Hoverboards which are usecuh ill most likely have speeds of up to 45

miles per hour or less due to hyperbolic coefficient of drag curves as speeds increase. Since these

technologies will be used where the air is most thick near the ground this makes sense.

If these technologieare to be used on other planets they m@awble to propel the rider a

robotat much greater speeds without dealing with the thickened atmospheceairse it will

have to move a lot more atmosphere-(&ing the term loosely) because it will mokely be

thinner. Sill this provides yet another consideratiasthe hovercraft or hover board must work
harder to lift the weight provided the planet is similar in gravity. If less gravity, one could design

a hover board planet surface rover type exitmy device that would be quite efficient indeed.

31|Page



Now let's get back to Earth and remember our goal is to prdet@160 pound kidround at a

pace, speed and maneuverability that is desired by a human in their primeopéliited with
abundanathletic ability and agility. That is what we are really talking about and we must
remember that we have somewhat fixed challenges to overlvamm®n Earth

Air Resistance

Gravity

Maneuverability

Hard Ground

Speed Needed to Excite Rider

= == =4 A4 -

With regards to airesistance we can excite the rider at speeds less than 35 miles per hour and
thus item number one can be overcome. Gravity can be beaten by proper use of airflows,

aerodynamics, ground cushion, low pressure and pedasization thckening strategies

Once we have good physics in place to overcome these issues, we will rely on the ability of the
rider to maneuver the howmrard Indeed this will require experience and skill and some
additional considerations of the physics of defiion of relative wind, lift and board

aerodynamics in various positions duringnsitional flight

Now then how much performance is needed? Well we know fromgpglkd motorcycle racing
that no matter how much power you give a human being, they slayt more power! We do
however have weight limitations, which are not of grave concern for the temhatologies in

the ground cushion, but get very serious as one gets away from the @dtmwidg 1-2 Lbs of

low pressure under a hovercraft can lifbahevable amounts of weight.

If the speed is maintaine the rider increases altitutheen the craft or hover board will get
some help from aerodynamic lift if the rider uses prdpehniques to contréhe board and has
the skill to maintain some relationship with flight.
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A stalled out board that is too high off the ground will fall out of theasky back to Earth, thus

it will the riders responsibility to land ugght anduse the ground cushido break his fall.

The hoverboard operator will need to think in terms of the old ad8gegd is Life"and

maintain the speed as he increases in height. Actually, considesirsifateboard riders already

do this as theyCatch Air" off ramps this shdd not be too difficult and in the end hoverboards
will allow for greater height and better control once airborne, unless the rider makes a mistake
and departs from flighin that case all bets are off, good luck, as the ground cometh

The ideal propulsn system would be a set ftdit ion-lithium or lighter batteries, charged by a
thin film solar cell coating of the hover boardurface and a way to use a fetsarge system via
110v electricity socket. Thiglower unitspreferably would be 4 set in aspecific pattern below

the board.Micro-Air Vehicle technologies utilized these types of blowers, they exist now

So far there are quite a few propulsion systems that have been floated and there are several
companies, inventors and entrepreneurs who havkable prototypes all of which hold keys to

the ultimate success for the hoverard of the futureStill many are more interested in other uses
for these technologies other than a recreationaHagh skateboard or hover board. Dr Nathalie

Fiset sumst all up with this statement;

"| personally think I will be a better candidate

for the flying car than the flying skateboatd
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Yes, everyone wants a flying car and it seems Futurists have been promising these for quite some
time. AlthoughBill Butler cautions us that flying in the ground effect close to the ground will

not solve the problems of traffic and that really isn't flying anyway. The Hover Team Think Tank
membersagree withBill about thelying cars and "ground effect” vehicles as thatloesnot

change the calamity we are facing with traffic

Actually it also makes cars a bit more dangerous in windy conditions or when big truaks pass
thatis mowving a lot of air, it wouldblow a Hover Car right off the roadror kids on skateboards
however Hover Boardaisingground effect strategiesound socool and well itseems like a

very good place tstart.Now if we can use a different technology to lift up the boards then that
would be even better, becausgver vehicles are noisy, create dasticome with several other

issues that we must deal with.

Hover Propulsion Theories
of Bill Butler

Bill Butler of HoverTech and one of the leading experts in the field of levitation and hovering
theories and technologies has identified many potential methods for all sorts of applications from
Hover Boards to Flying Cars and beyond. HoverTech has alsséudtal prototypeand may

soon make the break through needed and that will be a wonderful day for skate boarders around
the worldnot to mention those who dream of flying cars; in fact it will change everytBigw

are some of HoverTech's research areas and a briehatiplaof the concepts.

Geomagnetic Propulsior+ Levitation and Propulsion using the Earth's own magnetic field.

Ideally suited for launching spacecratft, but could have terrestrial applications as well.

Diamagnetic Repulsion- Uses a powerful magneticefd to apply and equal force to every cell
of you body. This technology has been demonstrated to levitate frogs and other small creatures.
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Sonic Levitation - Using ultrasonic standing waves, scientists have been able to levitate small

objects with soundBut can the principle be scaled up to levitate a person?

Hydrostatic Hovercraft - A hovercraft concept uses electrostatically reinforced water to contain

an air cushion.

Electrostatic Repulsion- Theory explains different methods of electrically chargingehicle

so that it repels the surface.

Alr Cushions - By containing air pressure rather than allowing it to escape, hovercraft can be
made far more efficient. Electromagnetic fofedds, ferofluid and liquid oxygen barriers are

just a few of the ways presented.

Plasmagnetic Theory- This is HoverTech'sxclusive concept that floats similar to a Maglev

Train, but doesn't need a track.

Magneto-lon Theory - A more efficient variation of HoverTech's Plasmagnetic Theory that

uses ionized air instead of plasma.

Electrodynamic Propulsion Includes an enhandeversion of the popular lifer capability of

producing as much as 30 times more thrust with the same amount of power.

Of course it is not as simple as that, but those are the basics and if anyone can build the Hover
Boards of the Future using one of teesethods it will indeed be HoverTedsill Butler and his

team have been considering, designing and building prototypes since HoverTech was founded in
1991. Of course the HoverTech eBook, authored by Bill Butlersonal Flying Machinesis a

must readdr anyone serious about flying into the future.

http://www.hovertech.com/home/products/pfm.html
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There are obig differences between hovercraft or ground effect vehicles and what the
consumers will demand in a Flying Cadmits the Hover Team Think Tank and perhaps this is

best summed up by Bill Butler himself as he states;

"Flying cars and personal flying manoes like jetpacks
are a totally different animal and would involve exciting
technology like geomagnetic Propulsion, agrtvity,

vacuum balloons, ionocraft, and beamed enérgy.

Steering and Control

As with the skateboards, hover board operators will be responsible for their skitimhehvius
need to consider thizefore trying any outrageously radical tricks or maneuvidrs.rider
providesthe propulsioron a skateboard, but on a hoverboard, thidyprovide less propulsion,

but rather assistance only for the hdasarddue to much less friction resistance
Operator Skill and Agility + Solid Aerodynamic Engineering= Fun

The rider will of coursde in charge oBteering and Contradn a hover boardut the board will
fly and this means softer landggnore air off the ramps and new tricks that have never even
been thought oBut realize too with better performance will come serious injurieswh
mistakes are made and thus mord,gkractice and perhaps highch training tools need to also

be discussed prior toff the chart"radical maneuvers by advanced and-adwanced riders.

Hoverboards which usar-cushion strategieblow a lot of air Some of this air would need to
bere-directed towards the rear of the board during forward flight. A series of thrust vectoring
nozzle movements could do this or a gate whietlirects a percentage of that air behind the
boardaidingin forward motion. With a little assistance from tinder - foot pedaling or

jumping onto the board with forward movement would also get the board moving and with less
friction, no wheels on the ground, it would continue once the forward movement was

established
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Deflection strategiesn maneuvers will Bo be employed by the operator for quick directional
changes, although additional power will be needed to prevent skidding and complete departure
so the operator can regain forward momentum and steering control once headed the other way.

This is possibléf the aircushion is built up and the board is low to the ground.

If therider drags his body, legpr hands, this will aid in
weight distributionduring abrupt transitionahaneuvers

from hover- flight to departureand back tacontrol.

Actually it will be quite fun for an agile, athletic and responsive rider with advanced-skills

skateboarding is full of such riders.

>

i
7

With a pivoting of the boarathange in tilt ankbr leaning of rider the maneuver can be made
with the help of redirection of aiflow, increased power and aushion dump strategies. This of
course will require new technigues to be developed by the rider or operator and some smart

aerodynamic engineeringut it is completely feasible.

Hoverboard instructors and trainessvaell asdigital training tools, eLearning tools and virtual
reality simulators will add billions of dollars to the industry and thousands of potentialighbs
paying fun jobsHoverboards may be outfitted with haptic sensors osubface to sense the

riders weight distribution as he or she leans on one or more parts of the board, thus anticipating
the ridels needs and adjusting accordingly and storing the information in memory by learning to

work with a specific rider thru the employment of Artificial Ilitgence strategies.
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Materials and Weight

Much of engineers and designer's challengekebuilding of the future skateboards or hover
boards have toawith the Materials used and thewght. Luckily there are some wonderful
materials which will soon be available and this will change so many industries, including the

skateboard industry stsector.

All this is changing thanks to new space age composites and materials Sah@sNano-

Tube and GrapheneConstruction. You can expect the skateboards to be light, thin and very

fast, yes so light and fast that they fly even witioba-advanced rider likeny self on top. Can

you say' See Y#' Because we are talking about some serioudaitrit will still take an

advanced rider to do the maneuvers that we currentlsitébe Extreme Sports Gameswithout
breaking their neck. With this great opportunity and performance must come a sense of personal

responsibilityas well

The question comes toina, can you handle the new hoverards of the futurghey will not be
for the weak and certainly not for everyoiéis is not your fathers skateboard this is the

future and it is coming fast so be ready for actio.wimps allowed
How far has skateboarding ®mein the last 100 years?

The new materials are a far cry from thistorical accounts of skateboarding around the turn of
the 1900ghatare in thehistoricalrecord. Although they were mostly made of wooden baskets
nailed to a 2 X 4 orlpnk, these concoctions do make up the precursors tuthentmodern

day skateboard. The wheels, which were strapped on generaliyoffaofi roller skates; these

were the earliest Skateboards.

Of course you can already see the problem with wobblimgqdohill and crashing and yes they
were dangerous. More than one personal journal tells of broken limbs and skinned up elbows,
hands and knees, that's for sure. Indeed by today's standards they also had problems with Friction

due to steel wheels and theeden wheels broke fairly quickly when used.
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Clay wheels which did not last as long really did not come along until the late 1940s or Early
1950s. Either way wood, steel or clay they were very slow compared to the urethane wheels
brought forth in the 193. The old skateboards, wh were literally Roller SkatSkatelmard
combinations were Heavy and Hard to Ride and on a steep hill; darn dangerdwasv far has

skateboarding come in the last 3¥ars?A long way!

The Future of Skateboarding Cometh

In the Future we will get the flying cars we were promised and the flying skateboards too. What
Future Designs and Styles will we see? Will there be clothes attire to aratahstom
sportswearalsd? What about Back Packs and Accessories? Yes, all thisengll/ailable with the

future Hover Boards, just like in the Science Fiction Movies.

Then there will be Interactive Skateboard Parks and for poor weather days also Video Games.
Virtual Reality Skateboard Games for the Living Room, which will be so ctoseat that they
will be just as fun. Will this future become a reality? Indeed and it is not if, but when?

Space Age Materialsare indeed the single most important component fueliagnimovation of

the future Hover Board# Hover Board might look morkke this, with less need fdtlorizorntal

or Vertical Stabilizeror wingssince the rider usdis body weight tsteer Since the speeds

will be lower the wing type areas would be fatter and incorporated into the board. If the board is
powerful enough wean imagine a rider on top of something similar to the picture below.
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In fact with all theMilitary UAV (unmanned aerial vehicle) aMdI OL (Vertical TakeOff and
Landing) R and D and new propulsidaviceson the markemeans thathereare alot of small
powerful hover motors anlgbver partavailable todayhathave much more performanttean
everbefore.So, it is time to strapfFour of those on a boarddnd usher in a new age in
Skateboardingaising the sport to Aighernew level. The technologgxists now that can lift a
personup andwe are already halivay home in designing a board fay kateboardpark.

[Honeywell Design VTOL MAV- Micro-Air Vehicle]

With a little miniaturization, imagination, good physics, aerodynamic designkmdwssuch a
system might be the propulsion system inside the hoverboards of the future. Perhaps 6 or 8 little

hover units inside, | bet the Honeywell Engineers will like that?dea

Indeed if someone can come up with a mathematically feasible Hover @&sigh there may be

aresearch grantawaiting themhttp://www.hovertech.com/home/contests/index.hts it

appears that some private investors are pretty certain that the hover bohedgitfre are just
around the corner. The Online Think Tank would certainly be willing to write a letter of
recommendation if you have a team willing and ready to engineer, design and build a Hover

Board, becausguite frankly we want oe!.
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